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SECTION 201 CLEARING AND GRUBBING:  

201-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  removing and d ispos ing o f  
a l l  vegeta t ion ,  rubb ish ,  debr is  and o ther  ob jec t ionab le  mat te r  f rom 
wi th in  the  h ighway r igh t -o f -way,  b r idge cons truc t ion  areas ,  road 
approaches,  a reas  through wh ich  d i tches  and channe ls  a re  to  be 
excavated ,  and such o ther  a reas  as may be  spec i f ied  in  the  Spec ia l  
Prov is ions .   Clear ing and grubb ing sha l l  be  per fo rmed in  advance of  
grad ing opera t ions  and in  accordance wi th  the  requ i rements  o f  these 
spec i f i ca t ions .  

Al l  vegeta t ion  and ob jects  des ignated  to  remain sha l l  be  preserved 
f rom in ju ry o r  de facement .   Proper ty and landscape sha l l  be pro tec ted 
and res tored  in accordance wi th  the  requ i rements  o f  Subsec t ion  107.11 
o f  the  spec i f i ca t ions .  

201-2 Blank:  

201-3 Construct ion Requirements:  

201-3 .01 Clear ing and Grubbing:  

The ent i re  length  o f  the  pro jec t ,  to  the  wid ths  speci f ied  be low,  sha l l  be 
c leared  and grubbed,  un less  o therwise  shown on the  pro jec t  p lans  or  
spec i f ied  in  the  Spec ia l  Prov is ions .  

The area  above the na tura l  ground sur face  shal l  be  c leared  o f  a l l  
vegeta t ion ,  such as  t rees,  logs ,  up turned s tumps,  roo ts ,  b rush ,  grass ,  
weeds,  and a l l  o ther  ob jec t ionab le  mater ia l  wi th in  the  fo l lowing l imi ts :  

(A)  Highway cons truc t ion  areas ,  inc lud ing s t ruc tu res ,  f ron tage 
roads ,  s t ree ts ,  ramps, road approaches,  d i tches  and 
channe ls ,  and a l l  access  roads  and connect ions tha t  a re  to 
be  cons t ruc ted .   Such areas  sha l l  ex tend to  a  wid th  o f  5 
fee t  ou ts ide  o f  s t ruc tu res and excavat ion  and embankment 
s lope l ines .  

(B)  Areas  enc losed by  in te rchange loops  and ramps. 

Wi th in  the  l imi ts  o f  c lear ing,  the  areas  be low the  na tura l  ground 
sur face ,  except in  embankment  a reas where the f in ished subgrade 
e leva t ion  is  5  fee t  o r  more  above the  na tura l  ground,  sha l l  be  grubbed 
to  a  depth necessary  to remove a l l  s tumps,  roots ,  bur ied  logs  and 
o ther  ob jec t ionab le  mater ia l .  

In  embankment  a reas ,  where  the  subgrade is  5  feet  o r  more  above the 
na tura l  ground l ine ,  a l l  t rees ,  s tumps and roo ts  sha l l  be  cu t  o f f  no t  
more  than 1 foo t  above the  na tura l  ground or  sha l l  be  comple te ly  
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removed where  a  s t ruc tu re  is  to  be  cons t ruc ted ,  p i les  a re  to  be  p laced 
or  d r iven ,  o r  where  unsu i tab le  mater ia l  i s  to  be  removed. 

Cav i t ies  resu l t ing f rom the  remova l  o f  s tumps or  o ther  mater ia ls ,  
except  in  a reas  to  be  excavated ,  sha l l  be  back f i l led  wi th  mater ia l  
approved by  the  Engineer .   The mater ia l  sha l l  be  compacted  to  a  
dens i ty  o f  no t  less  than 95  percent  o f  the  max imum dens i ty  as 
de termined in  accordance wi th  the  requ i rements  o f  the  app l icab le  tes t  
methods  o f  the  ADOT Mater ia ls  Tes t ing Manua l ,  as  d i rec ted  and 
approved by  the  Engineer.  

Scar red  sur faces ,  resu l t ing f rom the  work ,  on  t rees and shrubs  tha t  a re 
to  remain ,  sha l l  be  t reated  wi th  an approved aspha l tum base t ree 
pa in t .  

Un less  spec i f ied o therwise  in the Spec ia l  Prov is ions ,  merchantab le 
t imber  and o ther  vegeta t ion  no t  des ignated to  remain  sha l l  become the 
proper ty  o f  the  cont rac tor .  

In  na t iona l  fo res t  a reas ,  c lear ing and grubb ing sha l l  a lso  conform to 
the  app l icab le  ru les  and regu la t ions  o f  the  Un i ted  Sta tes  Fores t  
Serv ice  in  accordance wi th  the  requ i rements  o f  Subsec t ion  107.12  of  
the  spec i f i ca t ions .  

201-3 .02 Removal  and Disposal  of  Mater ia ls :  

Al l  mater ia ls  removed in  c lear ing and grubb ing sha l l  be  d isposed o f  a t  
loca t ions  ou ts ide  o f  the r igh t -o f -way wh ich  are  no t  v is ib le  f rom the 
roadway and in  accordance wi th  the requ i rements o f  Subsec t ion  107.11 
o f  the  spec i f i ca t ions .  

In  the  d isposa l  o f  a l l  t ree  t runks ,  s tumps,  b rush ,  l imbs,  roo ts ,  
vegeta t ion  and o ther  debr is ,  the  cont rac tor  sha l l  comply  wi th  the  
requ i rements  o f  A.R.S.  T i t le  49 ,  Chapter  3 ,  and wi th  the  Ru les  and 
Regu la t ions  fo r  Ai r  Po l lu t ion  Cont ro l ,  T i t le  18 ,  Chapter  2 ,  Ar t ic le  6,  
adopted  by  the  ADEQ pursuant  to  the  au thor i ty  gran ted  by  the  Ar izona 
Admin is t ra t ive  Code. 

Burn ing wi l l  be  permi t ted  on ly a f te r  the cont ractor  has ob ta ined a 
permi t  f rom the  ADEQ and f rom any  o ther  Federa l ,  Sta te ,  County  o r  
Ci ty  Agency  tha t  may be  invo lved.    

Combust ib le  mater ia l  may be reduced to  ch ips o f  a  max imum th ickness  
o f  1 /2  inch  and d isposed o f  in  a reas be tween the  s lope l ines  and r igh t -
o f -way l ines  as  approved by  the  Engineer .   The ch ips  may e i ther  be 
bur ied  or  d is t r ibu ted  un i fo rmly  on  the  ground sur face  and mixed wi th 
the  under ly ing ear th  to  such ex ten t  tha t  the  ch ips  wi l l  no t  suppor t  
combust ion .  
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The roadway and ad jacent  a reas  sha l l  be  le f t  wi th  a  neat  and f in ished 
appearance.   No accumula t ion  o f  mater ia l  sha l l  remain  on  or  ad jacent 
to  the  r igh t -o f -way.  

201-4 Method of  Measurement:  

Clear ing and grubb ing wi l l  be  measured e i ther on a  lump sum bas is o r  
by  the acre .   Measurement  by  the  acre wi l l  be  to the  neares t  ten th o f  
an  acre ,  measured on  a  hor izon ta l  p lane.  

201-5 Basis  of  Payment:  

The accepted  quant i t ies  o f  c lear ing and grubb ing,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  lump sum pr ice  or  by  
the  acre  as  des ignated  in  the  b idd ing schedu le ,  inc lud ing fu rn ish ing,  
p lac ing,  and compact ing the  mater ia l  requ i red  to  f i l l  the  cav i t ies 
resu l t ing f rom the  removal  o f  t ree  s tumps or  o ther  mater ia ls .  

No payment  wi l l  be made fo r  c lear ing and grubb ing ou ts ide  the 
spec i f ied  l imi ts ,  un less  such work  is  au thor ized  by the  Engineer .  

SECTION 202 REMOVAL OF STRUCTURES AND OBSTRUCTIONS:  

When c lear ing and grubb ing is  no t  inc luded as  a  cont rac t  pay  i tem,  fu l l  
compensat ion  fo r  any  c lear ing and grubb ing necessary  to  per fo rm the 
cons t ruc t ion  opera t ions  des ignated  on  the  pro jec t  p lans  or  spec i f ied  in 
the  Spec ia l  Prov is ions  sha l l  be  cons idered as  inc luded in  the  pr ice  o f  
con t rac t  i tem.   

202-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  the  remova l ,  who l ly  o r  in  
par t ,  and sa t is fac to ry d isposa l  o f  a l l  s t ruc tu res and obs t ruc t ions wi th in 
the  r igh t -o f -way wh ich  have no t  been des ignated  on  the  pro jec t  p lans 
or  spec i f ied  in  the  Spec ia l  Prov is ions to  remain ,  except  fo r  those 
s t ruc tu res  and obs t ruc t ions  wh ich  are  to  be  removed and d isposed o f  
under  o ther  i tems o f  work  in  the  cont rac t .   The work  sha l l  a lso  inc lude 
sa lvaging o f  des ignated  mater ia ls  and back f i l l ing the  resu l t ing cav i t ies .  

Ex is t ing s t ruc tu res ,  pavement ,  s idewalks ,  curbs,  gu t te rs ,  and o ther 
ex is t ing improvements  wh ich  are  to  become an in tegra l  par t  o f  the 
p lanned improvements  sha l l  remain  even though no t  spec i f i ca l ly  no ted .  

Mater ia ls  removed and no t  des ignated  to  be  sa lvaged or  incorpora ted 
in to  the  work  sha l l  become the  proper ty  o f  the  contrac tor .  
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202-2 Blank:  

202-3 Construct ion Requirements:  

202-3 .01 Genera l :  

Br idges ,  cu lver ts ,  and o ther  s t ruc tu res  in  use  by t ra f f i c  sha l l  no t  be 
removed un t i l  sa t is facto ry  a r rangements  have been made to 
accommodate  the  t ra f f i c .  

B las t ing or  o ther  opera t ions  necessary  fo r  the  remova l  o f  an  ex is t ing 
s t ruc tu re  o r  obs truc t ion ,  wh ich  may damage new cons t ruc t ion ,  sha l l  be 
comple ted  pr io r  to  commenc ing the  new work .  

I tems des ignated to  be  sa lvaged sha l l  be  care fu l ly  s tockp i led  or  s to red 
by  the  cont rac tor  a t  locat ions  des ignated  in  the  Spec ia l  Prov is ions  or  
as  d i rec ted  by  the  Engineer .  

I tems wh ich  are  to  be  salvaged or  reused in  the  new cons t ruc t ion  and 
are  damaged or  des t royed as  a  resu l t  o f  the  cont rac tor 's  opera t ions 
sha l l  be  repa i red  or  rep laced by the  cont rac tor  a t  no  add i t iona l  cos t  to 
the  Depar tment .  

Ho les ,  cav i t ies ,  t renches,  and depress ions  resu l t ing f rom the  remova l  
o f  s t ruc tu res  or  obs t ruc t ions ,  except  in  a reas  to  be  excavated ,  sha l l  be 
back f i l led  wi th  su i tab le  mater ia l  wh ich  sha l l  be  compacted  to  a  dens i ty  
o f  no t  less  than 95  percent  o f  the  max imum dens i ty  as de termined in 
accordance wi th  the requ irements  o f  the app l icab le tes t  methods o f  the 
ADOT Mater ia ls  Tes t ing Manua l ,  as  d i rec ted  and approved by  the 
Engineer .  

202-3 .02 Removal  of  Pipe:  

Al l  removed p ipe  wh ich  i s  to  be  sa lvaged or  re la id  sha l l  be  c leaned o f  
a l l  ear th  and o ther  mater ia l  ins ide  and ou ts ide  pr ior  to  be ing s tockp i led 
or  reused.   P ipe  to  be  reused sha l l  be  s to red  when necessary  to  avo id 
damage or  loss  be fore  re lay ing.  

Ex is t ing p ipe  to  be  par t ia l l y  removed sha l l  be  cu t  wi th  s t ra igh t  and 
smooth  edges on  a  p lane perpend icu la r  to  the  center  l ine  o f  the  p ipe .  

202-3 .03 Removal  of  Pavement:  

(A)   Port land Cement  Concrete  Pavement:  

Unless  o therwise  spec i f ied  in  the  Spec ia l  Prov is ions ,  concre te 
pavement  des ignated  on  the  pro jec t  p lans  to  be  removed sha l l  e i ther  
be  removed f rom the  job  s i te  and d isposed o f  a t  a s i te  secured by  the 
cont rac tor  o r  bur ied  in  embankment  a reas .   I f  the cont rac tor  e lec ts  to 
bury  the  concre te  in  embankment  a reas ,  the  concre te  sha l l  be  broken 
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in to  p ieces  and p laced in  the  embankment  in  accordance wi th  the 
requ i rements  o f  Subsec t ion  203-10.03(A)  o f  the  spec i f i ca t ions .  

Where  new cons t ruc t ion  is  to  jo in the  ex is t ing concre te  pavement ,  the 
pavement  sha l l  be  saw cut  to  a  t rue  l ine  perpend icu la r  to  the  center l ine 
o f  the  pavement  wi th  s t ra igh t  ver t ica l  edges  f ree  f rom i r regu la r i t ies .  

(B)   Bi tuminous Pavement:  

Unless  mi l l ing is  spec i f ied  in  the  Spec ia l  Prov is ions ,  a l l  b i tuminous 
pavement des ignated  on the  pro jec t  p lans  to  be  removed,  sha l l  be 
comple te ly  removed down to  the  under ly ing base course  or  subgrade.  
The pavement  mater ia l  sha l l  be  removed and d isposed o f  as  spec i f ied 
in  the  Spec ia l  Prov is ions .  

Where  new cons truc t ion  is  to  jo in  ex is t ing b i tuminous  pavement ,  the 
ex is t ing pavement  sha l l  be  cu t  to  a  t rue  l ine  perpend icu la r  to  the 
center l ine  o f  the  pavement  wi th  s t ra igh t  ver t ica l  edges  f ree f rom 
i r regu la r i t ies .   The remova l  o f  aspha l t ic  concre te  at  the  approaches to 
s t ruc tu res  sha l l  be  accompl ished in  a  manner approved by  the 
Engineer .  

(C)   Bi tuminous Pavement  Removal  by  Mi l l ing:  

When mi l l ing is  spec i f ied ,  the  ex is t ing aspha l t ic  concre te  sha l l  be 
removed in  accordance wi th  the  de ta i ls  shown on the  pro jec t  p lans  wi th  
equ ipment  spec i f i ca l ly  des igned to  remove such mater ia l  by  means of  
gr ind ing or  ch ipp ing to  a  cont ro l led  l ine  and grade.   The equ ipment 
used sha l l  be  capab le  o f  remov ing the  ex is t ing aspha l t ic  concre te 
wi th in  0 .01  fee t  o f  the  spec i f ied  remova l  depth .   The remova l  sha l l  be 
accompl ished in a  manner  wh ich  does  no t  des t roy the  in tegr i ty  o f  any 
aspha l t ic  concre te pavement  tha t  remains and wh ich  does  no t  resu l t  in  
a  contaminat ion  o f  the mi l led  aspha l t ic  concre te wi th  the  under ly ing 
base mater ia l .   The mi l led  mater ia l  sha l l  be  removed and d isposed o f  
as  spec i f ied  in  the  Spec ia l  Prov is ions .  

Under  no c i rcumstance sha l l  the remova l  o f  ex is t ing aspha l t ic  concre te 
begin  un t i l  the  mix  des ign  fo r  rep lacement  aspha l t ic  concre te  has  been 
approved by  the  Engineer.  

The ex ten t  o f  remova l  o f  ex is t ing aspha l t ic  concre te  must  be  in 
keep ing wi th  the  cont rac tor 's  ab i l i t y  to  p roduce,  hau l ,  p lace ,  and 
compact  rep lacement  aspha l t ic  concre te so  tha t  a t  a l l  t imes the length 
o f  open " t rench"  is  a t  a min imum.   I f  the  cont rac tor 's  p roduc t ion  o f  
rep lacement  aspha l t ic  concre te  is  s topped fo r  any reason,  the  removal  
o f  aspha l t ic  concre te  sha l l  e i ther  cease or  sha l l  be  reduced.   The 
Engineer  wi l l  be  the  so le judge as  to  whether  the  remova l  sha l l  cease 
or  be reduced.  The Engineer ’s  dec is ion  wi l l  be based on  the  reason 
fo r  the  s toppage in  aspha l t ic  concre te p roduc t ion ,  the  expec ted  length 
o f  the  s toppage,  the  type and depth o f  the  mater ia l  be ing removed, and 
the  t ime o f  day .  
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Rep lacement  aspha l t ic  concre te  sha l l  be  p laced as  soon as  poss ib le 
a f te r  the  " t rench"  has  been opened up .   The sur face  on  wh ich  the 
mater ia l  i s  to  be  p laced sha l l  be  un i form and f ree  o f  loose mater ia l .   
Any  exposed base mater ia l  sha l l  be  compacted to the  ex ten t  requ i red 
by  the  Engineer .  

The " t rench"  in  wh ich  aspha l t ic  concre te  is  be ing p laced sha l l  be  f i l led 
be fore  the  end o f  each day 's  work  and the  lane sha l l  be  opened to 
t ra f f i c .   The length  o f  open " t rench"  a t  any  one t ime sha l l  no t  exceed 
two mi les  o r  ha l f  the  length  o f  the  work ,  wh ichever  is  the  lesser .  

In  the  event o f  c i rcumstances beyond the  cont ro l  o f  the  cont rac tor ,  
such as  equ ipment  b reakdown,  o r  i f  the  produc t ion  o f  the  rep lacement 
aspha l t ic  concre te has been s topped by  the Engineer  and the 
cont rac tor  is  unab le  to  comply  wi th  the  requ i rements  in  the  preced ing 
paragraph,  the  cont rac tor  sha l l  p rov ide  and main ta in  such t ra f f i c  
con t ro l  dev ices  tha t  the  Engineer  deems necessary  under  the 
c i rcumstances  in  o rder  to  p rov ide  sa fe  and e f f ic ien t  passage th rough 
the  work  zone. 

I f  the  Engineer  deems i t  to  be  war ran ted ,  the  Engineer  wi l l  requ i re  that  
the  cont rac tor  p rov ide  fo r  the  sur face  dra inage o f  a reas  where  the 
pavement  sur face  has  temporar i l y  been removed. 

Pavement ,  to  be  removed by  mi l l ing,  ad jacent to  manho les ,  va lve 
boxes ,  smal l  rad ius  curbs ,  and o ther  f i xed  ob jec ts  tha t  p roduce 
conf ined areas  sha l l  be removed wi th  mi l l ing equ ipment  spec i f i ca l ly  
des igned to  opera te  in  res t r ic ted  areas  and capab le  o f  remov ing 
aspha l t ic  concre te  o f  the  spec i f ied  th ickness  wi thout  damage or  
d isp lacement  o f  the  ad jacent  ob jec t .  

On pro jec ts  wi th  ex is t ing curb  and gu t te r ,  any aspha l t ic  concre te 
bu i ldup in  the  gu t te r  des ignated  to  be  removed,  sha l l  be  removed pr io r  
to  the  pavement  remova l  opera t ion  by  equ ipment  and methods 
approved by  the  Engineer .   The equ ipment  and methods used sha l l  be 
capab le  o f  remov ing the  aspha l t ic  concre te  bu i ldup wi thout  caus ing 
damage to  the  curb  and gu t te r .  

202-3 .04 Removal  of  Miscel laneous Concrete:  

Misce l laneous concre te sha l l  be  de f ined as  a l l  o r  por t ions  o f  mor ta red 
rubb le  masonry ,  curbs ,  gu t te rs ,  s idewalks ,  d r iveways ,  aprons ,  s lope 
pav ing,  is land pav ing,  reta in ing wa l ls ,  sp i l lways ,  d ra inage s t ruc tu res ,  
concre te  box  cu lver ts ,  foundat ions ,  foo t ings ,  and a l l  o ther  Por t land 
cement  concre te o r  masonry  cons truc t ion ,  except  b r idges  and 
pavement .   A l l  ex is t ing misce l laneous concre te  sha l l  be  removed to  a 
depth  o f  a t  leas t  5  feet  be low f in ished subgrade e leva t ion un less 
o therwise  spec i f ied  in  the Spec ia l  Prov is ions  or  on  the  pro jec t  p lans .  



SECTION 202 

181 
 

Where  new concre te  is  to  jo in  ex is t ing concre te ,  the  ex is t ing concre te 
sha l l  be saw cu t  to  a t rue  l ine  wi th  s t ra igh t  ver t ica l  edges  f ree  f rom 
i r regu la r i t ies .  

Concre te  remova l  opera t ions  sha l l  be  per fo rmed wi thout  damage to  any 
por t ion  tha t  is  to  remain  in  p lace .   A l l  damage to  the  ex is t ing concre te,  
wh ich  is  to  remain  in  p lace ,  sha l l  be  repa i red  to  a  cond i t ion  equa l  to 
tha t  ex is t ing pr io r  to  the  beginn ing o f  remova l  opera t ions .   The 
repa i r ing o f  ex is t ing concre te  damaged by  the  cont rac tor 's  opera t ions 
sha l l  be  a t  no  add i t iona l  cos t  to  the  Depar tment .  

Ex is t ing re in fo rcement  tha t  is  to  be  incorpora ted  in  new work  sha l l  be 
pro tec ted  f rom damage and sha l l  be  thorough ly  c leaned o f  a l l  adher ing 
mater ia l  be fore  be ing embedded in  new concre te .  

Concre te  sha l l  be  d isposed o f  as  prov ided in  Subsec t ion  202-3 .03(A)  o f  
the  spec i f i ca t ions .  

The f loors  o f  concre te  basements ,  p i ts  and s t ruc tu res ,  tha t  a re  no t  
requ i red  to  be  removed and wh ich  are loca ted  wi th in  the  roadway sha l l  
be  broken in  a  manner  tha t  wi l l  p revent  the  en t rapment  o f  water .  

202-3 .05 Removal  of  Br idges:  

The remova l  o f  ex is t ing br idges ,  e i ther  who l ly  o r  in  par t ,  sha l l  be  as 
shown on the  pro jec t  p lans  or  as descr ibed in  the Spec ia l  Prov is ions.   
Br idge remova l  opera t ions  sha l l  be  conducted  in  such a  manner  as  to 
cause the  leas t  in te r fe rence to  pub l ic  t ra f f i c .  

At  leas t  10  days be fore  beginn ing br idge remova l  over  o r  ad jacent to 
pub l ic  t ra f f i c  o r  ra i l road proper ty ,  the  cont rac tor  sha l l  submi t  to  the 
Engineer  de ta i ls  o f  the  remova l  opera t ions  showing the  methods  and 
sequence o f  remova l  and equ ipment  to  be  used.  

When to ta l  b r idge remova l  is  spec i f ied ,  a l l  mater ia ls  des ignated  fo r  
sa lvage,  such as  s t ruc tu ra l  s tee l ,  s t ruc tu ra l  s tee l  members ,  t imber ,  and 
o ther  reusab le  mater ia ls  sha l l  be  care fu l ly  d ismant led ,  removed and 
sa lvaged in  accordance wi th  the  requ i rements  o f  Subsec t ion  202-3 .01 
o f  the  spec i f i ca t ions .   Stee l  members  sha l l  be match  marked as 
d i rec ted  by  the  Engineer .  

P i l ing,  p ie rs ,  abutments ,  foo t ings ,  and pedesta ls  sha l l  be  removed to 
a t  leas t  1 foo t  be low ground l ine  or  5 fee t  be low f in ished subgrade 
e leva t ion un less  spec i f ied  o therwise in  the Spec ia l  Prov is ions or  on 
the  pro jec t  p lans .  

When par t ia l  b r idge remova l  is  spec i f ied  or  a l te ra t ion  o f  an  ex is t ing 
br idge requ i res  remova l  o f  por t ions  o f  the  ex ist ing s t ruc tu re ,  such 
remova l  sha l l  be  per fo rmed wi th  su f f ic ien t  care  as  to  leave the 
remain ing por t ion  o f  the  st ruc tu re  undamaged. 
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In  case o f  damage to  the ex is t ing br idge s t ruc tu re,  the  cont rac tor  sha l l  
make a l l  necessary  repai rs  a t  no  add i t iona l  cos t  to  the  Depar tment .   
Re in fo rc ing s tee l  ex tend ing f rom the  remain ing por t ion  o f  the s t ruc tu re 
sha l l  be  pro tec ted ,  c leaned,  and incorpora ted  in  the  new por t ion  o f  the 
s t ruc tu re  in  accordance wi th  the  de ta i ls  shown on the  pro jec t  p lans  or  
as  d i rec ted  by  the  Engineer .  

F lame cu t t ing and saw cu t t ing may be  used fo r  remov ing,  widen ing,  o r  
mod i fy ing br idges  prov ided the  cont rac tor  compl ies  wi th  a l l  p ro tec t ion ,  
sa fe ty  and damage requ i rements .  

Exp los ives  sha l l  no t  be used in  b r idge removal  opera t ions  un less 
approved by  the  Engineer.  

Before  beginn ing concre te  remova l  opera t ions  invo lv ing the  remova l  of  
a  por t ion  o f  a mono l i th ic  concre te  e lement ,  a saw cu t  approx imate ly  1 
inch  deep sha l l  be  made to  a  t rue  l ine  a long the  l imi ts  o f  remova l  on  a l l  
faces  o f  the  e lement  wh ich  wi l l  be  v is ib le  in  the  comple ted  work .  

Concre te  sha l l  be  d isposed o f  as  prov ided in  Subsec t ion  202-3 .03(A)  o f  
the  spec i f i ca t ions .  

202-3 .06 Removal  of  Signs and Del ineators:  

Exis t ing warn ing,  regu la to ry ,  gu ide ,  rou te  marker  s igns  and de l ineators 
tha t  a re  to  be  removed wi l l  be  des ignated  by  the  Engineer .   The 
cont rac tor  sha l l  d ismant le  the  s ign  pane ls  and de l ineators  and remove 
the  s ign  pos ts  f rom the  ground in  such a  manner  as  to  p revent  damage 
to  the  pos ts .   The cont rac tor  sha l l  no t  remove the ex is t ing s igns  pr ior  
to  the  comple t ion  o f  the new s ign  ins ta l la t ion ,  bu t  sha l l  remove them 
wi th in  f i ve  work ing  days  a f te r  the  ins ta l la t ion  o f  the  new s igns  or  as  
d i rec ted  by  the  Engineer .   S igns ,  de l ineators ,  and s ign  pos ts  sha l l  be 
removed and sa lvaged in  accordance wi th  the  requ i rements  o f  
Subsec t ion  202-3 .01  o f  the  spec i f i ca t ions .  

202-3 .07 Removal  of  Embankment  Curb:  

The ex is t ing embankment curb ,  down-dra in  in le ts ,  and sp i l lway  in le ts ,  
des ignated  on  the  pro ject  p lans  to  be  removed,  sha l l  be  removed in 
such a  manner  as  to  p reserve  the  ex is t ing b i tuminous  sur fac ing.  

Aspha l t ic  concre te  ob ta ined f rom sources approved by  the  Engineer 
sha l l  be  used to  f i l l  and  repa i r  vo ids  on  the  ex is t ing pavement  sur face 
tha t  resu l t  f rom the  remova ls .  

202-3 .08 Removal  of  Fence:  

Al l  fence to  be  removed, sha l l  become the  proper ty  o f  the  cont rac tor  
un less  des ignated fo r  sa lvage on  the  pro jec t  p lans .   I f  fence is  
des ignated  to  be  removed and sa lvaged,  a l l  fence,  inc lud ing ga tes 
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sha l l  be  sa lvaged in  accordance wi th  the  requ i rements  o f  
Subsec t ion  202-3 .01  o f  the  spec i f i ca t ions .  

When des ignated  fo r  sa lvage,  fence and ga tes  sha l l  be  care fu l ly  
d ismant led  and neat ly  ro l led  or  co i led .   Pos ts sha l l  be  c leaned o f  a l l  
concre te  and d i r t .  

In  a reas  where  new fence or  re loca ted fence is  to  be  ins ta l led ,  the 
cont rac tor  sha l l  per form the  remova ls  in  such a  manner  as  to  p revent 
the  escape o f  any  l i ves tock .  

202-3 .09 Removal  of  Guardra i l :  

Al l  guardra i l  to  be  removed sha l l  become the  proper ty  o f  the  cont rac tor  
un less  o therwise  spec i f ied  on  the  pro jec t  p lans .   Guardra i l  remova l  
sha l l  inc lude comple te  remova l  o f  pos ts ,  concrete  foundat ions ,  and 
foundat ion  tubes ,  and subsequent  back f i l l  o f  the  remain ing ho les  wi th 
mo is t  so i l  in  compacted  l i f t s ,  as  approved by  the  Engineer .  

I f  guardra i l  i s  des ignated to  be removed and sa lvaged,  the  cont rac tor  
sha l l  care fu l ly  d ismant le  the  guardra i l  and  remove the  b locks  and pos ts 
in  such a manner as  to  p revent  any  damage to  the  removed i tems.   The 
guardra i l ,  inc lud ing pane ls ,  end sec t ions ,  pos ts ,  and a l l  hardware  sha l l  
be  sa lvaged in  accordance wi th  the  requ i rements  o f  Subsec t ion  202-
3 .01  o f  the  spec i f i ca t ions.  

202-3 .10 Removal  of  Asbestos Mater ia l  and Asbestos 
Concrete  Pipe  

The work  under  th is  subsec t ion  cons is ts  o f  remova l ,  hand l ing,  and 
sa t is fac tory  d isposa l  o f  the  asbes tos  mater ia ls  as  shown on the pro jec t  
p lans  and descr ibed in  the  Spec ia l  Prov is ions  in  accordance wi th  the 
requ i rements  spec i f ied  here in .  

(A)   Genera l :  

The cont rac tor  and i ts  abatement  subcont rac tor  sha l l  comply  wi th  40  
CFR 61,  Subpar t  M,  except  tha t  asbes tos  mater ia l  sha l l  be  removed 
and d isposed o f  in  accordance wi th  ALL prov is ions  o f  40  CFR 61.145, 
inc lud ing “Not i f i ca t ion  Requ i rements ”  and “Procedures  fo r  Asbes tos 
Emiss ion  Cont ro l ”  spec i f ied  there in ,  regard less o f  the  quant i ty  o f  
asbes tos  present  on  the  pro jec t .  

(B)   Asbestos Abatement  Subcontractor:  

The cont rac tor  sha l l  se lec t  an  asbes tos  abatement  subcont rac tor  that  
has  the  ab i l i t y  to  remove,  manage,  and d ispose o f  asbes tos  mater ia ls .   
A l l  ind iv idua ls  per fo rming asbes tos  abatement  re la ted  work  on  th is  
cont rac t  sha l l  possess  a t  leas t  one o f  the  fo l lowing cer t i f i ca t ions :  
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(1 )  AHERA Cont rac tor /  Superv isor  fo r  asbes tos  abatement ;  
o r  

(2 )  AHERA Worker  Cer t i f i ca t ion  fo r  a l l  asbes tos  abatement  
workers / laborers .  

The cer t i f i ca t ion sha l l  be  cur ren t ,  and must  be  va l id  th roughout  the 
dura t ion  o f  the  pro jec t .  

The asbes tos  abatement  subcont rac tor  sha l l  have th ree  years  o f  
documented exper ience per fo rming re la ted  work  in  the  Sta te  o f  
Ar izona.  

The cont rac tor  sha l l  submi t  documenta t ion  o f  the asbes tos  abatement 
subcont rac tor ’s  cer t i f i ca t ions  fo r  a l l  employees  to be  work ing on  the  
pro jec t  and the  qua l i f i ca t ions  o f  the  f i rm a t  the  precons truc t ion 
conference.   The cont rac tor ’s  documenta t ion  o f  qua l i f i ca t ions  sha l l  
p rov ide de ta i ls  ind ica t ing the  types  o f  re levant exper ience,  and sha l l  
p rov ide  the  number  o f  months  o f  each type of  exper ience to  be 
cons idered fo r  approva l .  

The Engineer  wi l l  approve or  re jec t  the  abatement subcont rac tor  wi th in 
10  ca lendar  days  a f te r  rece ip t  o f  documenta t ion o f  exper ience and 
cer t i f i ca t ions .  

The cont rac tor  wi l l  no t  be a l lowed an  ex tens ion  in  cont rac t  t ime fo r  any 
de lays to  the  work because o f  the fa i lu re o f  the  cont rac tor ’s  asbes tos 
abatement  subcont rac tor  to  meet  the  Depar tment ’s  qua l i f i ca t ions .  

(C)   Removal  Plan:  

The asbes tos  abatement  subcont rac tor  sha l l  be  respons ib le  fo r  
p repara t ion  o f  a  comprehens ive  remova l  and d isposa l  p lan  (here ina f te r  
re fe r red  to  as  the  removal  p lan)  fo r  remova l ,  hand l ing,  and d isposa l  o f  
the  asbes tos  mater ia ls .   The remova l  p lan  sha l l  comply  wi th  40  CFR 
61,  Subpar t  M,  as spec i f ied  above.   The removal  p lan  sha l l  inc lude 
env i ronmenta l  measures and worker  sa fe ty  and hea l th  regu la t ions 
requ i red  in  OSHA and o ther  app l icab le  federa l ,  s ta te ,  and local  
requ i rements  fo r  the  remova l  and d isposa l  o f  asbestos  mater ia l .  

The cont rac tor  sha l l  submi t  the  remova l  p lan to  the  Engineer  fo r  rev iew 
a  min imum of  10  work ing days  pr io r  to  any  work  tha t  wi l l  d is tu rb  the 
asbes tos  mater ia l .  

The Engineer  wi l l  de termine  i f  the  remova l  p lan  addresses  a l l  the 
requ i red  e lements ,  and wi l l  re tu rn  i t  as  approved or  d isapproved wi th in 
10  ca lendar  days  a f te r  rece ip t .   The asbes tos  mater ia ls  sha l l  no t  be 
d is tu rbed un t i l  the  remova l  p lan  has  been approved in  wr i t ing by  the 
Engineer .  
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(D)   Compl iance Responsibi l i ty :  

Al l  work  invo lved wi th  the  remova l ,  hand l ing,  and d isposa l  o f  the  
asbes tos  mater ia ls  sha l l  be  per fo rmed by the  cont rac tor ’s  se lec ted 
asbes tos  abatement  subcont rac tor .  

However ,  the  cont rac tor  sha l l  be  fu l ly  respons ib le  fo r  the  work ,  and fo r  
the  proper  d isposa l  o f  the  removed asbes tos  mater ia ls  as  spec i f ied 
here in ,  a l l  in  accordance wi th  the  app l icab le  federa l ,  s ta te ,  and loca l  
s tandards ,  regu la t ions ,  and requ i rements .  The cont rac tor  sha l l  bear 
the  respons ib i l i t y  fo r  any  non-compl iance,  and sha l l  ho ld  the 
Depar tment ,  i t s  agents ,  o f f i c ia ls ,  and employees  harmless  f rom a l l  
l iab i l i t y  wh ich  may resu l t  f rom non-compl iance wi th  such app l icab le 
federa l ,  s ta te ,  and loca l  s tandards ,  regu la t ions ,  and requ i rements .  

(E)   Construct ion Requirements:  

The asbes tos  abatement subcont rac tor  sha l l  supp ly  po tab le  water  fo r  
the i r  employees  to  wash the i r  hands  a f te r  hand l ing the  asbes tos 
mater ia ls ,  p r io r  to  ea t ing,  d r ink ing,  o r  tobacco use o f  any  k ind .  

The asbes tos  abatement  subcont rac tor  sha l l  remove the  asbes tos 
mater ia ls  in  accordance wi th  the  approved removal  p lan .   The asbes tos 
mater ia ls  sha l l  no t  be  abraded in  any way inc lud ing gr ind ing,  sand ing,  
o r  heat ing.  

The cont rac tor  sha l l  a lso prov ide  a  le t te r  and man i fes t  cer t i fy ing tha t  
the  asbes tos  abatement  subcont rac tor  has  d isposed o f  the  asbes tos 
mater ia l  in  accordance wi th  the  f ina l  remova l  p lan .   Such le t te r  and 
man i fes t  sha l l  be  submi t ted  to  the  Engineer  wi th in  10  work ing days of  
f ina l  d isposa l .  

A t ime ex tens ion  wi l l  no t  be  gran ted  due to  the  cont rac tor ’s  fa i lu re  to 
comply  wi th  the  requ i rements  spec i f ied  here in .  

202-3 .11 Removal  of  Lead-Based Str iping and Paint  Mater ia l  

The work  under  th is  subsec t ion  sha l l  cons ist  o f  remov ing and 
appropr ia te ly  d ispos ing o f  lead-based pa in t  mater ia ls  in  accordance 
wi th  the  requ i rements  descr ibed here in .  

The work  under  th is  subsec t ion covers  on ly  the  remova l  o f  the  lead-
based pa in t  mater ia ls  tha t  is  requ i red  to  sa fe ly  per fo rm the  work 
spec i f ied  in  the  cont rac t  documents .  

(A)   Lead Abatement  Subcontractor:  

The cont rac tor  sha l l  se lec t  a  lead abatement  subcont rac tor  tha t  has 
the  ab i l i t y  to  remove,  manage and d ispose o f  lead-based mater ia ls .   A l l  
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ind iv idua ls  per fo rming lead abatement  re la ted  work  on  th is  cont rac t  
sha l l  possess  a t  leas t  one o f  the  fo l lowing cer t i f i ca t ions :  

(1 )  EPA Lead Superv isor  fo r  lead  abatement ;  o r  

(2 )  EPA Lead Worker  Cer t i f ica t ion  fo r  a l l  lead abatement  
workers / laborers .  

The cer t i f i ca t ion sha l l  be  cur ren t ,  and must  be  va l id  th roughout  the 
dura t ion  o f  the  pro jec t .   At  leas t  one ind iv idua l  wi th  EPA Lead 
Superv isor  cer t i f i ca t ion  sha l l  be on-s i te  when lead abatement  work is  
be ing per fo rmed. 

The lead abatement  subcont rac tor  sha l l  have th ree  years  o f  
documented exper ience per fo rming re la ted  work  in  the  Sta te  o f  
Ar izona.  

The cont rac tor  sha l l  submi t  documenta t ion  o f  the  lead abatement 
subcont rac tor ’s  cer t i f i ca t ions  fo r  a l l  employees  to be  work ing on  the  
pro jec t  and the  qua l i f i ca t ions  o f  the  f i rm a t  the  precons truc t ion 
conference.   The cont rac tor ’s  documenta t ion  o f  qua l i f i ca t ions  sha l l  
p rov ide de ta i ls  ind ica t ing the  types  o f  re levant exper ience,  and sha l l  
p rov ide  the  number  o f  months  o f  each type of  exper ience to  be 
cons idered fo r  approva l .  

The Engineer  wi l l  approve or  re jec t  the  abatement subcont rac tor  wi th in 
10  ca lendar  days  a f te r  rece ip t  o f  documenta t ion o f  exper ience and 
cer t i f i ca t ions .  

The cont rac tor  wi l l  no t  be a l lowed an  ex tens ion  in  cont rac t  t ime fo r  any 
de lays  to  the  work  because o f  the  fa i lu re  o f  the  cont rac tor ’s  lead 
abatement  subcont rac tor  to  meet  the  Depar tment ’s  qua l i f i ca t ions .  

(B)   Removal  Plan:  

The lead abatement  subcont rac tor  sha l l  be  respons ib le  fo r  p repara t ion 
o f  a  comprehens ive  remova l  and d isposa l  p lan  (here ina f te r  re fe r red  to 
as  the  remova l  p lan)  fo r  remova l ,  hand l ing,  s to rage,  tes t ing,  and 
d isposa l  o f  the  lead-based pa in t  mater ia ls .   The remova l  p lan  sha l l  
a lso  spec i fy  the  proposed s to rage conta iner ,  and the  proposed loca t ion 
a t  wh ich  the  removed lead-based pa in t  mater ia ls  a re  to  be s to red 
dur ing tes t ing.   The remova l  p lan  sha l l  inc lude env i ronmenta l  and 
sa fe ty  measures  to  comply  wi th  federa l ,  s ta te ,  and loca l  requ i rements 
fo r  the  remova l  and d isposa l  o f  regu la ted  mater ia l .  

The cont rac tor  sha l l  submi t  the  remova l  p lan to  the  Engineer  fo r  rev iew 
a  min imum of  10  work ing days  pr io r  to  any  work  tha t  wi l l  d is tu rb  the 
lead-based pa in t  mater ia ls .  The Engineer  wi l l  de termine  i f  the  remova l  
p lan  addresses  a l l  the requ i red  e lements ,  and wi l l  re tu rn  i t  as 
approved or  d isapproved wi th in  10  ca lendar  days  af te r  rece ip t .   
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(C)   Compl iance Responsibi l i ty :  

Al l  work  invo lved wi th  the  remova l ,  hand l ing,  temporary  s to rage, 
tes t ing,  and d isposa l  of  the  lead-based pa in t  mater ia ls  sha l l  be 
per fo rmed by  the  cont rac tor ’s  lead  abatement  subcont rac tor .  

However ,  the  cont rac tor  sha l l  be  fu l ly  respons ib le  fo r  the  work ,  and fo r  
the  proper  d isposa l  o f  the  removed lead-based pa in t  mater ia ls  as  
spec i f ied  here in ,  a l l  in  accordance wi th  the  app l icab le  federa l ,  s ta te,  
and loca l  s tandards ,  regula t ions ,  and requ i rements,  inc lud ing 29  CFR,  
Lead Exposure  in  Construc t ion ,  In te r im Fina l  Ru le .   The cont rac tor  
sha l l  bear  the  respons ib i l i t y  fo r  any  non-compl iance,  and sha l l  ho ld  the 
Depar tment ,  i t s  agents ,  o f f i c ia ls ,  and employees  harmless  f rom a l l  
l iab i l i t y  wh ich  may resu l t  f rom non-compl iance wi th  such app l icab le 
Federa l ,  Sta te ,  and Loca l  s tandards ,  regu la t ions  and requ i rements .  

(D)   Construct ion Requirements:  

The cont rac tor  sha l l  supp ly  po tab le  water  fo r  the i r  employees  to  wash 
the i r  hands  a f te r  hand l ing the  lead-based pa in t  mater ia ls ,  p r io r  to 
ea t ing,  d r ink ing,  o r  tobacco use o f  any  k ind .  

The lead-abatement subcont rac tor  sha l l  remove the  lead-based s t r ip ing 
in  accordance wi th  the  approved remova l  p lan .   The lead-based pa in t  
mater ia ls  sha l l  no t  be  abraded in  any  way.  The cont rac tor  wi l l  be 
a l lowed to  use  an  approved gr ind ing dev ice  fo r  the  remova l  o f  lead-
based roadway s tr ip ing 

The lead-abatement  subcont rac tor  sha l l  remove the  lead-based pa in t  
mater ia ls  in  accordance wi th  the  approved remova l  p lan .   The lead-
based pa in t  mater ia ls  shal l  no t  be  abraded in  any  way.  

The removed lead-based pa in t  mater ia ls  sha l l  be  p laced in the 
approved s to rage conta iner  (barre l ,  ro l l -o f f ,  e tc . )   The lead abatement 
subcont rac tor  sha l l  per fo rm the  Tox ic i ty  Charac ter is t ic  Leach ing 
Procedure (TCLP)  ana lys is  on the  removed lead-based pa in t  mater ia ls .   
The s to rage conta iner may be  temporar i l y  s to red  a t  an  ADOT 
Main tenance fac i l i t y  un t i l  the  f ina l  d isposa l  de termina t ion  is  made.  
Shou ld  the  lead abatement  subcont rac tor  choose to  s to re  the  conta iner 
a t  an  ADOT Main tenance fac i l i t y ,  the  remova l  p lan  sha l l  spec i fy  wh ich 
fac i l i t y ,  and the  cont ractor  sha l l  con tac t  the  fac i l i t y  superv isor  to 
schedu le  de l ivery o f  the  conta iner  wi th  the  removed lead-based pa int  
mater ia ls .  

Af te r  comple t ion  o f  the  TCLP ana lyses ,  the  lead abatement 
subcont rac tor  sha l l  supp lement  the  remova l  p lan  wi th  spec i f i c  
requ i rements  fo r  d isposa l  o f  the  lead-based pa in t  mater ia ls .   The 
cont rac tor  sha l l  submi t  the  rev ised remova l  p lan to  the  Engineer  fo r  
approva l  wi th in  10 work ing days  o f  comple t ion  o f  a l l  TCLP ana lyses ,  
and be fore  d isposa l  o f  the  lead-based pa in t  mater ia ls .  
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I f  the  TCLP ana lyses  ind ica te  tha t  the  lead-based pa in t  mater ia ls  must 
be  d isposed o f  a t  a  hazardous  waste  fac i l i t y ,  the  cos t  o f  d isposa l  wi l l  
be  pa id  under  the  fo rce  account  i tem inc luded in  the  b id  schedu le  for  
d isposa l .  

I f  the  TCLP ana lyses  ind ica te  tha t  the  lead-based pa in t  mater ia ls  may 
be  d isposed o f  as a non-hazardous cons t ruc t ion  waste ,  the d isposal  
sha l l  be  inc luded in  the  cos t  o f  th is  i tem. 

The cont rac tor  sha l l  a lso prov ide  a  le t te r  and man i fes t  cer t i fy ing tha t  
the  lead abatement  subcont rac tor  has  d isposed o f  the  lead-based pa in t  
mater ia ls  in  accordance wi th  the  f ina l  remova l  p lan .   Such le t te r  and 
man i fes t  sha l l  be  submi t ted  to  the  Engineer  wi th in  10  work ing days of  
f ina l  d isposa l .  

The cont rac tor  sha l l  no t  s to re  the  lead-based pa in t  mater ia ls  beyond 
the  dura t ion o f  the  cont rac t  t ime.   Not ice o f  subs tan t ia l  comple t ion ,  as 
spec i f ied  in  Subsec t ion  105.19  o f  the  spec i f i ca t ions ,  wi l l  no t  be  g iven 
un t i l  the  lead-based pa int  mater ia ls  a re  removed f rom the  temporary 
s to rage s i te and proper ly  d isposed o f  in  accordance wi th  the  remova l  
p lan ,  and the  Engineer  has  rece ived the  above- re fe renced cer t i f i ca t ion 
le t te r  and man i fes t .  

A t ime ex tens ion  wi l l  no t  be  gran ted  due to  the  cont rac tor ’s  fa i lu re  to 
comply  wi th  the  requ i rements  spec i f ied  here in .  

202-4 Method of  Measurement:  

Remova l  o f  s t ruc tu res and obs truc t ions  wi l l  be  measured on  a lump 
sum bas is except  tha t  when the  b idd ing schedu le  conta ins  spec i f i c  
i tems under  th is  sec t ion  on  a  un i t  bas is ,  measurement  wi l l  be  made by 
the  un i ts  des ignated  in  the  b idd ing schedu le .  

Remova l  o f  asbes tos  mater ia ls  wi l l  be  measured on  a  lump sum bas is .  

Remova l  o f  asbes tos  concre te  p ipe  wi l l  be  measured by  the  l inear  foo t  
o f  p ipe  removed. 

Remova l  o f  lead-based st r ip ing wi l l  be  measured by  the l inear foo t  o f  
s t r ipe  removed.   Sk ips  in  dashed l ines  wi l l  no t  be  inc luded in  the 
measurement .  

Measurement  wi l l  be  made a long the  center  l ine of  the  s t r ipe  and wi l l  
be  based on  a  4- inch  wide  s t r ipe .   Measurement fo r  s t r ipes  wi th  an  
ac tua l  wid th  grea ter  o r  less  than the  bas ic  4  inches  wi l l  be  made by  the  
fo l lowing method:  

Ac tua l  Wid th  o f  St r ip ing ( inches)  x  L inear  Feet 
Four  ( inches) 
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Remova l  o f  lead-based pa in t  mater ia l  wi l l  be  measured on  a  lump sum 
bas is .  

Disposa l  o f  lead-based pa in t  and s t r ipe  mater ia ls  a t  a  hazardous  waste 
fac i l i t y  wi l l  be  measured on  a  fo rce  account  bas is .  

202-5 Basis  of  Payment:  

 
Payment  fo r  the accepted  quant i t ies  o f  removal  o f  s t ruc tu res  and 
obs t ruc t ions  wi l l  be  made by  lump sum or  by  spec i f i c  remova l  i tems or  
by  a  combina t ion  o f  bo th .   Payment  fo r  removal  o f  s t ruc tu res  and 
obs t ruc t ions  no t  l i s ted  in  the  b idd ing schedu le,  bu t  necessary  to 
per fo rm the  cons t ruc t ion  opera t ions  des ignated  on the  pro jec t  p lans  or  
spec i f ied  in  the  Spec ia l  Prov is ions  sha l l  be  cons idered as  inc luded in 
the  pr ices  o f  con t rac t  i tems.  

No measurement  o r  payment  wi l l  be  made fo r  saw cu t t ing,  the  cos t  
be ing cons idered as  inc luded in  the  pr ice  o f  con t rac t  i tems.  

The pr ices  sha l l  inc lude a l l  excavat ion  and subsequent  back f i l l  
inc identa l  to  the  removals ,  the  fu rn ish ing,  and p lac ing o f  aspha l t ic  
concre te  to  f i l l  and  repa i r  vo ids  resu l t ing f rom the  work  under 
Subsec t ion  202-3 .07  o f  the  spec i f i ca t ions ,  compact ion  o f  base mater ia l  
resu l t ing f rom the  work  under  Subsec t ion  202-3 .03(C)  o f  the 
spec i f i ca t ions ,  and the  salvaging,  hau l ing,  s to r ing,  and d ispos ing o f  a l l  
mater ia ls  as  p rov ided here in .  

Payment  fo r  remova l  o f  asbes tos  mater ia l  wi l l  be  made a t  the  cont ract  
lump sum pr ice ,  wh ich  pr ice  sha l l  be  fu l l  compensat ion  for  the i tem,  
inc lud ing deve lopment  o f  the  remova l  p lan ,  remova l ,  hand l ing,  and 
d isposa l  o f  the  asbes tos  mater ia l .  

Payment  fo r  remova l  o f  asbes tos  concre te  p ipe ,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  p r ice  per  l inear  foo t  for  the  to ta l  
length  o f  p ipe  removed rounded to  the  neares t  foo t ,  wh ich  pr ice  wi l l  be  
fu l l  compensat ion  fo r  the work ,  inc lud ing deve lopment  o f  the  remova l  
p lan ,  remova l ,  hand l ing,  and d isposa l  o f  the  asbestos  mater ia l .  

Payment  fo r  remova l  o f  lead-based s t r ip ing,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  p r ice  per  l inear  foo t  for  the  to ta l  
length  o f  s t r ipe  removed rounded to the neares t  foo t ,  wh ich  pr ice wi l l  
be  fu l l  compensat ion  fo r  the  work ,  inc lud ing deve lopment  o f  the  
remova l  p lan ,  remova l ,  hand l ing,  temporary  s to rage,  tes t ing,  and,  i f  
a l lowed,  d isposa l  o f  the  lead-based s t r ip ing mater ia l  as  a  non-
hazardous  cons t ruc t ion  waste .  

Payment  fo r  remova l  o f  lead-based mater ia l  wi l l  be  made a t  the 
cont rac t  lump sum pr ice ,  wh ich  pr ice sha l l  be  fu l l  compensat ion  for  the 
work ,  inc lud ing deve lopment  o f  the  remova l  p lan ,  remova l ,  hand l ing,  
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temporary  s to rage,  tes t ing,  and,  i f  a l lowed,  d isposa l  o f  the  lead-based 
pa in t  mater ia l  as  a  non-hazardous  cons t ruc t ion  waste .  

I f  the  TCLP ana lyses  ind ica te  tha t  the  lead-based pa in t  mater ia ls  must 
be  d isposed o f  a t  a  hazardous  waste  fac i l i t y ,  the  cos t  o f  d isposa l  wi l l  
be  pa id  under  a  fo rce  account  i tem.   

For  the  fo rce account work ,  the  abatement subcont rac tor  sha l l  
comple te  and submi t  the  Subcont rac tor  Force  Account Week ly Data 
Sheet ,  ava i lab le  on  the Depar tment ’s  Const ruc t ion  Group webs i te .   For 
work  per fo rmed by  the  abatement  subcont rac tor ,  the  da ta  sheet  sha l l  
inc lude the  abatement subcont rac tor ’s  i temized cos ts  fo r  labor ,  
mater ia ls  and equ ipment .   The payment  fo r  the  abatement 
subcont rac tor ’s  labor ,  mater ia ls  and equ ipment  wi l l  be  ca lcu la ted  in 
accordance wi th  Subsec t ion  109.04  o f  the  spec i f i ca t ions ,  as  shown on 
the  da ta  sheet .  

Add i t iona l  cos ts  o f  d isposa l  o f  the  lead-based pain t  mater ia ls  wi l l  be 
pa id  based on  an  invo ice ,  here ina f te r  ca l led  the  Hazardous  Waste 
Fac i l i t y  Invo ice .   A sum equa l  to  5  percent  o f  the  Hazardous  Waste 
Fac i l i t y  Invo ice  amount  wi l l  be  added to  the  Hazardous  Waste  Fac i l i t y  
Invo ice  amount  to  ca lcu late  Di rec t  Charges .  

Di rec t  Charges  =  Hazardous  Waste  Fac i l i t y  Invo ice  x  1 .05 

The cont rac tor  wi l l  be  a l lowed a  supp lementa l  markup o f  5  percent  o f  
the  subcont rac tor ’s  cos ts .   A Sub- to ta l  wi l l  be  ca lcula ted  as  fo l lows:  

Sub- to ta l  =  Lead Abatement  Subcont rac tor  Cos ts  x 1 .05 

The Lead Abatement  Subcont rac tor  Cos ts  a re  i ts  labor ,  mater ia ls ,  
equ ipment  and d i rec t  charges .  

An amount  equa l  to  65  percent  o f  the  Sub- to ta l ,  as  de termined above, 
and mul t ip l ied by  the  app l icab le  sa les  tax  ra te ,  wi l l  be  added to  the 
Sub- to ta l .  

F ina l ly ,  an  amount  wi l l  be  added as  an  a l lowance fo r  the  Per fo rmance 
and Payment  Bond,  ca lcu la ted  as  fo l lows:  

Bond a l lowance =  0 .005 x [Sub- to ta l  +  (0 .65  x  Sub-to ta l  x  
sa les  tax  ra te ) ] .  

The to ta l  con t rac tor  payment  (TCP)  wi l l  be  as  fo l lows:  

TCP =  (Sub- to ta l )  +  (0 .65 x  Sub- to ta l  x  sa les  tax  rate )  +  
(Bond a l lowance) .  
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SECTION 203 EARTHWORK:  

203-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  per forming a l l  opera t ions 
necessary  to  excavate  a l l  mater ia ls ,  regard less  o f  charac ter  and 
subsur face  cond i t ions ,  f rom the  roadway or  ad jacent  there to ;  to 
excavate  dra inage and i r r iga t ion  d i tches  and channe ls ;  to  excavate  fo r  
s t ruc tu res ,  cu lver ts ,  and o ther  fac i l i t ies ;  to  fu rn ish  and p lace  bor row 
mater ia l  fo r  use as spec i f ied ;  to cons t ruc t  embankments ;  to  p lace 
back f i l l s  fo r  s t ruc tu res ,  cu lver ts  and o ther  fac i l i t ies ;  to  back f i l l  ho les,  
p i ts  and o ther  depress ions  wi th in  the roadway area ;  to  remove and 
rep lace  unsu i tab le  mater ia l ;  to  excavate  and grade road approaches,  
d r iveways  and connect ions ;  to  cons t ruc t  d ikes  and berms;  and to  app ly 
water  fo r  compact ion ,  a l l  as  des ignated  on  the  pro jec t  p lans ,  spec i f ied 
in  the  Spec ia l  Prov is ions ,  o r  d i rec ted  by  the  Engineer .  

203-2   Genera l :  

Opera t ions  sha l l  be  conducted  such tha t  ex is t ing h ighway fac i l i t ies ,  
u t i l i t ies ,  ra i l road t racks ,  and o ther  nonh ighway fac i l i t ies  wh ich  are  to 
remain  in  p lace wi l l  no t  be  damaged.  The cont rac tor ,  a t  i t s  expense, 
sha l l  fu rn ish  and ins ta l l  sheet  p i l ing,  c r ibb ing,  bu lkheads,  shor ing,  o r  
p rov ide  whatever  means necessary  to  adequate ly  suppor t  the  fac i l i t ies 
wh ich  are  to  remain ,  and main ta in  such suppor ts  un t i l  they  are  no 
longer  needed.   Temporary  pavements ,  fac i l i t ies ,  u t i l i t ies ,  and 
ins ta l la t ions  sha l l  a lso  be  pro tec ted  un t i l  they  are  no  longer  requ i red .   
When temporary  suppor ts  and o ther  p ro tec t ive  means are  no  longer 
requ i red ,  they  sha l l  be  removed and d isposed o f  by  the  cont rac tor .  

When hau l ing is  done over  h ighways  or  c i ty  s t ree ts ,  the  loads sha l l  
comply  wi th  lega l  load  requ i rements ,  a l l  mater ia l  sha l l  be  removed f rom 
she l f  a reas  o f  veh ic les  in  o rder  to  e l imina te  sp i l l ing o f  mater ia l ,  and 
loads  sha l l  be  watered  or  covered to  e l imina te  dust .  

The b idd ing schedu le  quant i t ies  fo r  roadway excavat ion ,  d ra inage 
excavat ion ,  and bor row,  i f  app l icab le ,  wi l l  be cons idered to  be  the f ina l  
quant i t ies  fo r  payment un less  ad jus ted  in  accordance wi th  the 
requ i rements  o f  Subsec t ions  104.02  or  203-2 .01  o f  the  spec i f i ca t ions .  

Al l  su i tab le  mater ia l  removed f rom excavated  areas  wi th in  the  pro jec t  
l imi ts  sha l l  be  used in  the  cons t ruc t ion  o f  embankments  and o ther 
des ignated  areas .  

203-2 .01   Earthwork Adjustments:  

Adjus tments  in  the  b idd ing schedu le  quant i t ies  fo r  roadway excavat ion ,  
d ra inage excavat ion ,  o r  bor row may be in i t ia ted by  the  cont rac tor  or  
the  Engineer  i f  ev idence ind ica tes  tha t  the  requ i red  quant i ty  var ies  by 
an  amount  grea ter  than 5  percent  o f  the  b idd ing schedu le  quant i ty .   
The cont rac tor  sha l l  adv ise  the  Engineer  in  wr i t ing,  submi t t ing 
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ev idence in  the  fo rm o f  a  cons t ruc t ion  survey  or  photogrammetr ic  
survey wi th  measurement fo r  the  proposed ad jus tment  subs tan t ia ted  in 
accordance wi th  Subsec t ions  203-3 .04 ,  203-4 .04  and,  203-9 .04  o f  the 
spec i f i ca t ions  and request ing an  ad jus tment  in  quant i t ies .   The 
Engineer  wi l l  de termine  the  amount  o f  ad jus tment ,  i f  any .   The quant i ty  
upon wh ich  payment  wi l l  be  based wi l l  be  the  b idd ing schedu le  quant i ty  
p lus  o r  minus  on ly  tha t  por t ion  o f  the  ad jus tment  tha t  exceeds 5 
percent  o f  the  b idd ing schedu le  quant i ty .  

Shou ld  the  i tem o f  ear thwork  to  be  ad jus ted  a lso be  a  major  i tem,  as 
spec i f ied in  Subsec t ions  101.02 and 104.02 o f  the  spec i f i ca t ions ,  the 
de terminat ion as to whether  the  un i t  p r ice  may be  ad jus ted  wi l l  be 
based on  the  d i f fe rence be tween the  f ina l  quant i ty  and the  b id 
schedu le  quant i ty  p lus  o r  minus  the  5  percent  to le rance.  

Ne i ther  var ia t ions  in  shr ink  o r  swe l l  o f  mater ia l  f rom those shown on 
p lans ,  nor  var ia t ions  o f  shr ink  o r  swe l l  f rom cont rac tor  ob ta ined 
sources  wi l l  be  reason fo r  es tab l ish ing a  quant i ty  ad jus tment .  

Ad jus tments  in  ear thwork  quant i t ies  due to  rev is ions  ordered by  the 
Engineer  wi l l  be  iso la ted  by  measurement o r  ca lcu la t ions  in 
accordance wi th  the  requ i rements  o f  Subsec t ions 203-3 .04 ,  203-4 .04,  
and 203-9 .04  o f  the  spec i f i ca t ions .   The b idd ing schedu le  quant i t ies 
wi l l  be  ad jus ted  by  the  amount  o f  the ordered change and wi l l  no t  be 
inc luded in  any  o ther  ad jus tment  o f  the  b idd ing schedu le  quant i t ies  as 
spec i f ied  in  th is  subsec t ion .  

203-3 Roadway Excavat ion:  

203-3 .01 Descr ipt ion:  

Roadway excavat ion  sha l l  cons is t  o f  excavat ing,  grad ing,  and hau l ing 
a l l  types o f  mater ia ls  encountered  in  cons t ruc t ing the  roadway, 
lookouts ,  park ing areas ,  tu rnouts ,  d r iveway en trances ,  d i tches  wi th in 
the  roadway,  and o ther  road- re la ted  areas  as  designated  on  the  p lans 
or  spec i f ied  in  the  Spec ia l  Prov is ions ;  and the  p lacement  and 
compact ion  o f  excavated mater ia l  in  embankments  as  prov ided under 
Subsec t ion  203-10 o f  the  spec i f i ca t ions .  

Roadway excavat ion  wi l l  no t  inc lude dra inage excavat ion  or  s t ruc tu ra l  
excavat ion  when these i tems are  des ignated  as  separa te  i tems o f  work 
in  the  b idd ing schedu le .  

203-3 .02 Blank:  

203-3 .03 Construct ion Requirements:  

(A)   Genera l :  

Al l  roadway excavat ion  sha l l  be f in ished to  a  reasonab ly  smooth ,  
un i fo rm sur face ;  sha l l  not  vary by more than 0 .04 fee t  above or  be low 
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the  grade es tab l ished;  and sha l l  be  in  reasonab ly  c lose  conformance to 
the  l ines ,  d imens ions  and c ross-sec t ions shown on the  pro jec t  or  
es tab l ished by  the  Engineer .   When Por t land Cement  Concre te 
Pavement  o r  Aspha l t ic  Concre te  Pavement  a re  to  be  p laced d i rec t ly  on 
the  subgrade,  the  f in ished sur face  sha l l  no t  vary  by  more than 
0 .02  fee t  above or  0 .04 fee t  be low the  es tab l ished grade.   When 
roadway excavat ion is  made in rock ,  the  fu l l  c ross-sec t ion  wid th  o f  the 
roadway be tween the  d i tches  sha l l  be  over -excavated  a  min imum depth  
o f  6  inches  be low the  subgrade e leva t ion .   The over -excavated  area 
sha l l  be  f i l led  wi th  embankment  mater ia l  sa t is fac to ry  to  the  Engineer  
and compacted  and f in ished in  accordance wi th  the requ i rements  o f  the  
spec i f i ca t ions .   In  s i tua t ions  where  on ly  par t  o f  the  roadway sec t ion 
in te rsec ts  a reas  o f  rock ,  tha t  por t ion occur r ing in the  rock  zone sha l l  
be  over -excavated  and back f i l led  as  spec i f ied  above.  

No measurement o r  d i rect  payment  wi l l  be  made fo r  the  work  in  over -
excavat ing the  rock  areas ,  o r  p lac ing the embankment  mater ia l ,  the 
cos t  be ing cons idered as  inc luded in  the  cos t  o f  con t rac t  i tems. 

Al l  su i tab le  excavated mater ia l  sha l l  be  used in the  cons t ruc t ion o f  
embankments  o r  in  o ther  des ignated  areas .  

No excavated mater ia l  sha l l  be wasted wi thout  the  approva l  o f  the 
Engineer .   Wasted mater ia l  sha l l  be  d isposed o f  by  the cont rac tor  in  a 
manner  approved by the  Engineer  and in  accordance wi th  
Subsec t ion  107.11  o f  the  spec i f i ca t ions .  

Dur ing cons t ruc t ion ,  the  roadway sha l l  be  main ta ined in  a  we l l -d ra ined 
cond i t ion  a t  a l l  t imes.  

The top  6  inches  o f  the  subgrade sha l l  be  compacted  to  a  dens i ty  o f  
no t  less  than 95  percent o f  the  max imum dens i ty  as  de termined in 
accordance wi th  the requ irements  o f  the app l icab le tes t  methods o f  the 
ADOT Mater ia ls  Tes t ing Manua l ,  as  d i rec ted  and approved by  the 
Engineer ,  except  tha t ,  when aspha l t ic  concre te o r  Por t land cement 
concre te  is  to  be  p laced d i rec t ly  on  subgrade,  the  requ i red  dens i ty  
sha l l  be  100 percent  o f  the  max imum dens i ty .  

(B)   Slopes:  

Ear th  s lopes sha l l  be  f in ished to  reasonab ly  smooth  sur faces  and sha l l  
be  f ree  o f  a l l  debr is  and loose mater ia l .  When ear th  s lopes  are to  be 
seeded,  the  sur face  shal l  be  f in ished to  a  loose,  even ly  roughened 
cond i t ion ,  in  accordance wi th  the  requ i rements  o f  Subsec t ion  805-
3 .02(B)  o f  the  spec i f i ca t ions .  

Al l  sha t te red or  loosened mater ia l  sha l l  be removed f rom rock  cu t  
s lopes .  

Ad jus tments  in  s lopes  sha l l  be  made,  as  d i rec ted by  the  Engineer ,  to  
avo id  damage to  s tanding t rees ,  mar r ing weathered rock  or  to 
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harmon ize  wi th  ex is t ing landscape fea tures .   The t rans i t ion  o f  such 
ad jus ted  s lopes  sha l l  be gradua l .   At  the  in te rsec t ions  o f  cu ts  and f i l l s ,  
s lopes sha l l  be  ad jus ted  and warped to f low in to  each o ther  o r  in to the 
na tura l  ground sur faces  wi thout  no t iceab le  b reak .  

Except  in  rock ,  the  in te rsec t ion  o f  roadway cu t  s lopes  wi th  the ground 
sur faces  sha l l  be rounded as  shown on the  p lans  or  as  d i rec ted  by  the 
Engineer .   Rock  tha t  is  d is in tegra ted  to such an  exten t  tha t  i t  w i l l  work  
and hand le  as  ear th  sha l l  be  cons idered as  ear th ,  and the  s lopes  sha l l  
be  rounded the  same as ear th  s lopes .   When ear th  over lays a  rock cu t ,  
the  top  o f  s lope sha l l  be  rounded in  the  same manner  as  ear th  s lopes .  

Where  d i rec ted  by  the  Engineer ,  the  top  6  inches o f  topso i l ,  inc lud ing 
du f f ,  wi th in  the  l imi ts  o f  the  round ing,  sha l l  be  removed and windrowed 
outs ide  o f  the  round ing l imi ts .   Af te r  comple t ion  o f  the  round ing o f  the 
s lope,  the  windrowed mater ia ls  sha l l  be  un i formly  spread over the 
rounded area .  

(C)   Blast ing:  

(1 )  Genera l :  

Overshoot ing or  any  method o f  b las t ing tha t  migh t  cause damage to 
the  roadway sec t ion or  h ighway s t ruc tu res ,  o r  tha t  migh t  be  dangerous 
or  des t ruc t ive  to  ad jacent p roper ty  o r  landscape,  wi l l  no t  be  permi t ted .   
The cont rac tor  sha l l  p rov ide  and ins ta l l  su i table  p ro tec t ion  fo r  a l l  
t rees ,  shrubbery ,  po le  l ines ,  and o ther  ex is t ing fac i l i t ies  wi th in  the 
ad jacent  a rea .  

(2 )  Control led  Blast ing:  

When contro l led  b las t ing is  spec i f ied  in  the  Spec ia l  Prov is ions ,  a l l  
b las t ing in  connect ion  wi th  roadway excavat ion  sha l l  be  per fo rmed in 
accordance wi th  the  requi rements  o f  these spec i f ica t ions .   Shou ld  the 
Engineer  de termine tha t  con t ro l led  b las t ing procedures  are  to  be 
fo l lowed,  and such procedures  are no t  spec i f ied  in  the  Spec ia l  
Prov is ions ,  payment  for  any  add i t iona l  work wi l l  be  made in 
accordance wi th  Subsec t ion  104.02  o f  the  spec i f i ca t ions .  

Pr io r  to  any  b las t ing opera t ions  tha t  requ i re  cont ro l led  b las t ing,  the 
cont rac tor  sha l l  fu rn ish  the  Engineer  a wr i t ten  s ta tement  se t t ing fo r th 
the  de ta i ls  and mater ia ls  to  be used in  the  pre-sp l i t t ing opera t ions .   
The wr i t ten  s ta tement  sha l l  inc lude spac ing o f  the dr i l l  ho les ,  depth  o f  
the  ho les ,  amount  o f  exp los ives  to  be  used in  each ho le ,  method o f  
load ing,  s temming depth ,  and the  t ime de lay  be tween de tonat ions .   I f  
the  in i t ia l  resu l ts  ob ta ined us ing the proposed method are  sa t is fac to ry 
in  re la t ion to  the  charac ter  o f  the  mater ia l  to  be  pre-sp l i t ,  the 
procedures  sha l l  be  cont inued.   I f ,  in  the  op in ion  o f  the  Engineer ,  the  
resu l ts  o f  the  b las t ing are  cons idered unsat is facto ry  fo r  any  reason, 
the  cont rac tor  sha l l  submi t  cor rec t ive  mod i f ica t ions  o f  the  p lan  to  the 
Engineer  fo r  rev iew.  
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Dr i l l  ho les  fo r  p re-sp l i t t ing sha l l  be  spaced a t  cen ters  no t  exceed ing 3 
fee t  and sha l l  be  dr i l led as  near  to  the  des ign  s lope l ines  and as 
para l le l  to  one another  as  poss ib le .   Pre-dr i l l ing and pre-sp l i t t ing to 
depths  grea ter  than one l i f t  (approx imate ly  20  fee t )  wi l l  be  permi t ted  
on ly  i f  sa t is fac to ry  ho le  a l ignment  is  ma in ta ined. 

Exp los ive  charges  p laced in  s lope-dr i l led  ho les sha l l  be  un i fo rmly 
spaced a long the  length o f  ho le  and sha l l  be  as l igh t  as  poss ib le  to 
e f fec t  c lean sp l i t t ing o f  the  rock  a long the  p lane o f  the  s lope and to 
min imize  the  f rac tu r ing o f  the  remain ing rock  face  or  cu t .  

Load ing o f  s lope-dr i l led  ho les  sha l l  be  by  s t r ing charges  connected  so 
tha t  a l l  charges  in a  ho le  and a l l  ho les  in  the des ignated  sec t ion  are 
exp loded s imu l taneous ly.   Exp los ives fo r  p re-sp l i t t ing sha l l  be 
de tonated  a t  leas t  several  mi l l i seconds in  advance o f  p r imary  b las t ing.   
Pr imary  b las t ing sha l l  be accompl ished by  means o f  mi l l i second de lay 
excavat ion  b las t ing methods .  

(D)   Unsui table  Mater ia l :  

Mater ia l  be low the  na tura l  ground sur face  in  embankment  a reas  and 
be low the  f in ished subgrade e leva t ion  in  excavat ion  areas  tha t  is  
unsu i tab le  sha l l  be  excavated  and d isposed o f  as  d i rec ted  by  the 
Engineer .  

When unsu i tab le  mater ia l  i s  removed and d isposed o f ,  the  resu l t ing 
space sha l l  be  f i l led  wi th mater ia l  su i tab le  fo r  the p lanned use.   Such 
su i tab le  mater ia l  sha l l  be p laced and compacted  in accordance wi th  the  
requ i rements  o f  Subsec t ion  203-10 o f  the  spec i f i ca t ions .  

(E)   Surplus Mater ia l :  

Unless  o therwise  ind ica ted  on the pro jec t  p lans or  spec i f ied in  the 
Spec ia l  Prov is ions ,  surp lus  excavated  mater ia l  sha l l  be  removed f rom 
the  job  s i te  and d isposed o f  by  the  cont rac tor  in  a manner  approved by  
the  Engineer  and in accordance wi th  the  requ i rements  o f  
Subsec t ion  107.11  o f  the  spec i f i ca t ions .  

Surp lus  mater ia l  sha l l  not  be  removed f rom the  job  s i te  un t i l  the  work 
spec i f ied  in  Subsec t ion  203-1  o f  the  spec i f i ca t ions has  been comple ted 
or  when approved by  the  Engineer .   Any  surp lus  mater ia l  removed pr ior  
to  the  comple t ion o f  the spec i f ied  work ,  wh ich must  subsequent ly  be 
rep laced,  sha l l  be  a t  no  add i t iona l  cos t  to  the  Depar tment .  

203-3 .04 Method of  Measurement:  

Measurement o f  roadway excavat ion fo r  payment wi l l  no t  be  requ i red 
un less ad jus tments  a re  made in  accordance wi th Subsec t ion  203-2 .01 
o f  the  spec i f i ca t ions .   When ad jus tments  a re  requ i red ,  roadway 
excavat ion  wi l l  be  measured by  the  cub ic  yard  in  the  or ig ina l  space 
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occup ied  and the  vo lume o f  mater ia l  removed wi l l  be  computed in  cub ic 
yards  by  the  average end area  method. 

Excavat ion  or ig ina t ing ou ts ide  o f  the  neat  l ines o f  cu t  s lopes  as  a 
resu l t  o f  necessary  b las t ing opera t ions  wi l l  not  be  measured for  
add i t iona l  payment .  

203-3 .05 Basis  of  Payment:  

The quant i t ies  o f  roadway excavat ion  as  shown in  the  b idd ing schedu le 
and any  ad jus tments  as  spec i f ied  in  Subsec t ion  203-2 .01  o f  the 
spec i f i ca t ions ,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  cub ic  yard .   
The pr ice  sha l l  inc lude fu l l  compensat ion  fo r  the  work  comple te ,  in  
p lace ,  inc lud ing s lope round ing,  b las t ing,  hau l ing,  s tockp i l ing,  p lac ing,  
and compact ing embankments ,  d isposa l  o f  surp lus  mater ia l ,  and 
prepara t ion  o f  the  subgrade in  accordance wi th  the  requ i rements  of  
these spec i f i ca t ions .  

Payment  fo r  remova l  o f  s l ides  wh ich are no t  deemed to  be  the  resu l t  o f  
care lessness  on  the  par t  o f  the  cont rac tor  wi l l  be  made in  accordance 
wi th  the  requ i rements  o f  Subsec t ion  104.02  o f  the  spec i f i ca t ions .  

When unsu i tab le  mater ia l  i s  removed, as spec i f ied in  Subsec t ion  203-
3 .03(D)  o f  the  spec i f i ca t ions ,  payment  fo r  th is  work  wi l l  be  in  
accordance wi th  the  requ i rements  o f  Subsec t ion  104.02  o f  the 
spec i f i ca t ions .   No ad justment  to  the  cont rac t  un i t  p r ice  wi l l  be made 
because o f  inc reased excavat ion  quant i t ies  resu l t ing f rom the  remova l  
o f  unsu i tab le  mater ia l .  

203-4 Dra inage Excavat ion:  

203-4 .01 Descr ipt ion:  

Dra inage excavat ion  sha l l  cons is t  o f  the  excavat ion  o f  d i tches ,  
channe ls  o r  waterways ,  except  tha t  excavat ion  wh ich  is  requ i red  to  
cons t ruc t  d i tches  para l le l ing the  roadway and const i tu t ing a  par t  o f  the 
roadway pr ism sha l l  be  cons idered as  roadway excavat ion .  

203-4 .02 Blank:  

203-4 .03 Construct ion Requirements:  

Di tches ,  channe ls ,  and waterways  sha l l  be  const ruc ted in  reasonab ly 
c lose  conformi ty  to  the  l ines  and grades  shown on the  p lans or  as 
d i rec ted  by  the  Engineer .  

When d i rec ted  by  the  Engineer  to  p rov ide  ou t fa l l ,  d i tches ,  channe ls ,  
and waterways  sha l l  be  cont inued ou ts ide  the  l imi ts  o f  the  r igh t -o f -way.   
Pr io r  to  per fo rming work  ou ts ide  the  r igh t -o f -way,  the  Engineer  wi l l  
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ob ta in  p roper  au thor iza t ion  f rom the  proper ty  owner .   A l l  waterways  
sha l l  be  cons t ruc ted  to  d ra in  e f fec t ive ly .  

Su i tab le  mater ia ls  f rom di tch ,  channe l  o r  waterway excavat ion sha l l  be  
used in  the cons t ruc t ion  o f  embankment  o r  fo r  o ther  purposes as 
shown on the  pro jec t  p lans  or  spec i f ied  in  the  Spec ia l  Prov is ions .   
Unsu i tab le  and surp lus  excavat ion  mater ia l  sha l l  be  d isposed o f  as 
d i rec ted  by  the  Engineer .  

203-4 .04 Method of  Measurement:  

Measurement  o f  d ra inage excavat ion  fo r  payment  wi l l  no t  be  requ i red 
un less ad jus tments  a re  made in  accordance wi th Subsec t ion  203-2 .01 
o f  the  spec i f i ca t ions .   When ad jus tments  a re requ i red ,  d ra inage 
excavat ion  wi l l  be  measured by  the  cub ic  yard  in  the  or ig ina l  space 
occup ied  and the  vo lume o f  mater ia l  removed wi l l  be  computed in  cub ic 
yards  by  the  average end area  method. 

203-4 .05 Basis  of  Payment:  

The quant i t ies  o f  d ra inage excavat ion  shown in  the  b idd ing schedu le 
and any  ad jus tments  as  spec i f ied  in  Subsec t ion  203-2 .01  o f  the 
spec i f i ca t ions ,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  cub ic  yard .  

The un i t  p r ice  per  cubic  yard  sha l l  inc lude hau l ing,  p lac ing and 
compact ing the  excavated  mater ia l  to  fo rm embankments  o r  o ther 
fea tures  shown on the  p lans  or  d i rec ted  by  the  Engineer  and d isposa l  
o f  a l l  surp lus  excavated  mater ia l .  

Payment  fo r  grader  d i tches  and c rown d i tches  wi l l  be  made as 
spec i f ied under  Subsec t ions  203-6  and 203-7  o f  the  spec i f i ca t ions ,  
respec t ive ly .  

203-5 Structura l  Excavat ion and Structure  Backf i l l :  

203-5 .01 Descr ipt ion:  

Struc tura l  excavat ion  shal l  cons is t  o f  the  excavat ion  and remova l  o f  a l l  
mater ia ls  necessary  fo r  the  cons t ruc t ion  o f  b r idges ,  concre te  box 
cu lver ts ,  in le t  and ou t le t  wings ,  re ta in ing wa l ls ,  o r  o ther  spec i f ic  i tems 
des ignated  on  the  pro jec t  p lans  or  in  the  Spec ia l  Prov is ions  as 
s t ruc tu ra l  excavat ion ;  the  cont ro l  and remova l  o f  water ,  the 
cons t ruc t ion  or  ins ta l la t ion  o f  a l l  fac i l i t ies  necessary  to  accompl ish  the 
work ,  and the  subsequent  remova l  o f  such fac i l i t ies ,  except  when 
des ignated  on  the  pro ject  p lans  or  spec i f ied  in  the  Spec ia l  Prov is ions 
to  remain  in  p lace .  

St ruc ture  back f i l l  sha l l  cons is t  o f  fu rn ish ing,  p lac ing,  and compact ing 
back f i l l  mater ia l  a round s t ruc tu res to  the  l ines des ignated on the 
p lans ,  spec i f ied  in  the  Spec ia l  Prov is ions ,  d i rected  by  the  Engineer  
and as  spec i f ied  here in .  
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The work  under  th is  sec t ion  inc ludes  the  fu rn ish ing and ins ta l l ing o f  a 
geocompos i te  d ra inage sys tem as  an  abutment o r  re ta in ing wa l l  
d ra inage when spec i f ied in  the  p lans .   A l l  geocompos i te  d ra inage 
mater ia ls  and ins ta l la t ion sha l l  be  as  approved by  the  Engineer .  

203-5 .02 Mater ia ls :  

(A)   Geocomposi te  Dra in:  

The geocompos i te  wa l l  d ra in  mater ia ls  sha l l  con form to  the 
requ i rements  o f  Subsec t ions  1014-1  and 1014-6  o f  the  spec i f i ca t ions .  

(B)   Geocomposi te  Packaging,  Handl ing,  and Storage:  

The ident i f i ca t ion ,  packaging,  hand l ing,  and s to rage o f  the 
geocompos i te  wa l l  d ra in mater ia l  sha l l  be  in accordance wi th  ASTM 
D4873.   Geocompos i te wa l l  d ra in  sha l l  be fu rn ished in ro l ls ,  o r  in  
another  acceptab le  manner ,  wrapped wi th  a su i tab le  p ro tec t ive 
cover ing to  p ro tec t  the  fabr ic  f rom mud,  d i r t ,  dus t ,  debr is  o r  harmfu l  
u l t rav io le t  l igh t .   The wa l l  d ra in  mater ia l  sha l l  be  f ree o f  de fec ts o r  
f laws wh ich  s ign i f i can t ly  a f fec t  i ts  phys ica l  proper t ies  a t  the  t ime o f  
de l ivery  and ins ta l la t ion .   Each ro l l  or  package sha l l  be labe led  or  
tagged to  p rov ide produc t  iden t i f i ca t ion  su f f ic ien t  to  de termine the 
produc t  type ,  manufac turer ,  quant i ty ,  lo t  number ,  ro l l  number ,  da te  o f  
manufac ture ,  sh ipp ing date ,  and the  pro jec t  number  and name to  wh ich 
i t  i s  ass igned.   Geocompos i te  wa l l  d ra in  mater ia ls  sha l l  be  s to red  on 
the  s i te o r  a t  another  loca t ion  approved by the  Engineer  in  a  manner 
wh ich  pro tec ts  them f rom the  e lements .   I f  s to red  ou tdoors ,  the 
mater ia ls  sha l l  be  e leva ted  and pro tec ted  wi th a  l igh t  co lo red ,  opaque, 
and waterproo f  cover .   At  no  t ime sha l l  the  geocompos i te  wa l l  d ra in 
mater ia ls  be  exposed to  d i rec t  sun l igh t  fo r  a  per iod exceed ing 14  days .  

203-5 .03 Construct ion Requirements:  

(A)   Excavat ion:  

The cont rac tor  sha l l  no t i fy  the  Engineer su f f ic ien t ly  in  advance o f  the 
beginn ing o f  excavat ion to  a l low measurements to  be taken o f  the 
und is tu rbed ground.   The requ i red  excavat ion  sha l l  then  be  per fo rmed 
in  reasonab ly  c lose  conformi ty  to  the  l ines ,  grades,  and c ross  sec t ions 
es tab l ished by  the  Engineer  o r  shown on the  p lans .  

In  l ieu  o f  p rov id ing approved shor ing methods ,  the s ides  o f  
excavat ions  may be  s loped as  requ i red  by  so i l  cond i t ions  to  s tab i l i ze 
the  s ides  fo r  sa fe  work ing cond i t ions .   S ide  s lopes  sha l l  con form to  the 
requ i rements  spec i f ied  in cur ren t  OSHA regu la t ions  and be  approved 
by  the  Engineer .  

When s t ruc tu re  foo t ings ,  concre te  box cu lver ts ,  o r  o ther  s t ruc tu res  are 
to  res t  on  an  excavated  sur face  o ther  than rock  and no  p i les  a re  used, 
care  sha l l  be  taken to  p ro tec t  the  sur face  f rom water  and no t  d is tu rb 
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the  bo t tom o f  the  excavat ion .   I f  su i tab le  mater ia l  in  the  bo t tom o f  the  
excavat ion  is  d is tu rbed or  is  removed fo r  the  cont rac tor 's  conven ience, 
the  foundat ion sha l l  be  res tored  by  the  cont rac tor ,  a t  i t s  expense,  to  a 
cond i t ion  a t  leas t  equa l  to  the  und is tu rbed foundat ion  as  de termined by 
the  Engineer .  

When mater ia l  a t  the  p lanned grade o f  the  excavat ion  is  de termined by 
the  Engineer  to  be  unsu i tab le ,  such mater ia l  sha l l  be  removed to  the 
l imi ts  d i rec ted  by  the  Engineer  and the  resu l t ing excavat ion  back f i l led 
wi th  s t ruc tu re  back f i l l  mater ia l .  

When s t ruc tu res  are  to  res t  on  rock ,  the  sur face  sha l l  be  removed to  a 
depth  su f f ic ien t  to  expose sound rock .   The rock  sha l l  be  rough ly 
leve led  or  cu t  to  s teps ,  and the  sur face  roughened.   Any  seams in  the 
rock  sha l l  be  grou ted  under  p ressure or  t rea ted as  d i rec ted  by  the 
Engineer .  

Where  rock  or  o ther  uny ie ld ing mater ia l  i s  encountered  a t  the p lanned 
grade o f  a  s t ruc tu re  and a  y ie ld ing mater ia l  i s  encountered  in  an 
ad jacent  a rea  fo r  the  same s t ruc tu re ,  the uny ie ld ing mater ia l  sha l l  be 
removed to  a  min imum depth  o f  2  fee t  be low grade and rep laced wi th 
s t ruc tu re back f i l l  con forming to  the  requ i rements  o f  Subsec t ion  203-
5 .03(B)  o f  the  spec i f i ca t ions .  

When s t ruc tu res  are  to  be  suppor ted  on  p i les ,  excavat ions  sha l l  be 
comple ted  to  the  bo t tom o f  the  foo t ings  be fore any  p i les  a re  d r i l led or  
d r iven  there in .   When swe l l  o r  subs idence resu l ts  f rom dr iv ing p i les ,  
the  cont rac tor  sha l l ,  a t  i t s  expense,  excavate  or  back f i l l  w i th  su i tab le 
mater ia l  the  foo t ing area  to  the  grade o f  the  bo t tom o f  the  foo t ings  as 
shown on the  pro jec t  p lans .  

When dur ing the  course  o f  s t ruc tu ra l  excavat ion ,  mater ia l  i s  removed 
ou ts ide the des ignated  pay  l imi ts ,  the  cont rac tor  sha l l  back f i l l  sa id 
excavated  areas  in  accordance wi th  the  requ i rements  fo r  s t ruc tu re 
back f i l l  as  spec i f ied  herein ,  and no  compensat ion  wi l l  be  made fo r  the  
add i t iona l  mater ia l  o r  work  requ i red .  

Excavated  mater ia l  wh ich  is  su i tab le  fo r  and not  used as  s truc tu re 
back f i l l  sha l l  be  used e i ther  fo r  the  cons t ruc t ion  o f  embankment  o r  in  
f i l l ing o ther  a reas  as  designated  on  the  p lans .   Mater ia l  wh ich ,  in  the 
op in ion  o f  the  Engineer ,  i s  no t  su i tab le  fo r  use  or  wh ich  is  deemed 
surp lus  sha l l  be  d isposed o f  in  accordance wi th  Subsec t ion  203-3  of  
the  spec i f i ca t ions .  

Pr io r  to  p lac ing concre te  o r  masonry  the  area excavated  sha l l  be 
inspec ted  and approved by  the  Engineer .  
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(B)   Backf i l l :  

(1 )  Structure  Backf i l l :  

Struc ture  back f i l l  mater ia l  sha l l  be  se lec ted  f rom excavat ion  or  f rom a 
source se lec ted  by  the  cont rac tor .   I t  sha l l  no t  con ta in  f rozen lumps, 
chunks  o f  c lay ,  o r  o ther  ob jec t ionab le  mater ia l .   Back f i l l  mater ia l  sha l l  
no t  con ta in  sa lvaged aspha l t ic  concre te  mater ia ls .   Back f i l l  mater ia l  
sha l l  have a  va lue  o f  res is t iv i ty  no t  less  than 2 ,000 ohm-cent imeters .   
Back f i l l  mater ia l  to  be  used fo r  meta l  p i les o r  s imi la r  i tems o f  meta l  
sha l l  have a  va lue  o f  res is t iv i ty  no t  less  than 2 ,000 ohm-cent imeters  o r  
the  va lue  shown on the  p lans .   Back f i l l  mater ia l  sha l l  have a  pH va lue 
be tween 6 .0  and 10 .0,  inc lus ive ,  when p laced aga ins t  meta l  
ins ta l la t ions ,  except  a luminum.   Back f i l l  mater ia l  sha l l  have a  pH va lue 
be tween 6 .0  and 9 .0 ,  inc lus ive ,  when p laced aga ins t  a luminum 
ins ta l la t ions .   Back f i l l  mater ia l  sha l l  have a pH va lue  be tween 6 .0 and 
12 .0 ,  inc lus ive ,  when p laced aga ins t  ins ta l la t ions  o ther  than meta l .   
Tes ts  fo r  pH and res is t iv i ty  sha l l  be  in  accordance wi th  the 
requ i rements  o f  Ar izona Tes t  Method 236. 

St ruc ture  back f i l l  mater ia l  sha l l  con form to  the fo l lowing gradat ion 
(Ar izona Tes t  Method 201) :  
 

Sieve Size  Percent  Passing 
3 inch 100 

3 /4  inch 60  -  100 
No.  8  35  -  80 

No.  200 0  -  12 
 
The p las t ic i ty  index  sha l l  no t  exceed 5  when tes ted  in  accordance wi th 
the  requ i rements  o f  AASHTO T 90 .  

St ruc ture  back f i l l  may be  compr ised in  par t  of  sa lvaged Por t land 
cement  concre te mater ia l .   St ruc tu re  back f i l l  sha l l  no t  con ta in  sa lvaged 
aspha l t ic  concre te  mater ia ls .  

The source  o f  a l l  sa lvaged mater ia ls  sha l l  be  approved by  the  Engineer 
p r io r  to  use .   Sa lvaged Por t land cement  concre te  mater ia l  sha l l  not  
con ta in  hazardous mater ia ls .   A l l  meta l  re in fo rcement  mater ia ls  sha l l  
be  removed f rom sa lvaged Por t land cement  concrete  p r io r  to  i ts  use in 
s t ruc tu re  back f i l l .  

Sa lvaged Por t land cement  concre te  mater ia l  to  be  used in  s t ruc tu re 
back f i l l  sha l l  be  der ived  f rom crush ing.  

The cont rac tor  sha l l  submi t  the  percentage o f  sa lvaged Por t land 
cement  concre te  mater ia ls  in tended fo r  use  to  the  Engineer  fo r  
approva l .   The percentage sha l l  no t  be  ad jus ted af te r  approva l  except 
to  ma in ta in  a  cons is ten t  gradat ion .   Any  s ign i f i can t  change in  the 
propor t ions  must  be  approved by  the  Engineer  p r ior  to  use .  
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A max imum of  50  percent sa lvaged concre te ,  by  we igh t  o r  vo lume,  wi l l  
be  a l lowed.   Changes in  p ropor t ions  tha t  resu l t  in  more  than 50  
percent  sa lvaged concre te  wi l l  no t  be  a l lowed. 

St ruc ture  back f i l l  mater ia l  con ta in ing sa lvaged Por t land cement 
concre te  mater ia ls  sha l l  be  thorough ly  mixed by  means o f  a  mechan ica l  
mix ing dev ice  pr io r  to  p lacement .   The mechan ica l  mix ing dev ice sha l l  
be  a  pugmi l l - type  mixer  cons is t ing o f  a t  leas t  two motor ized  shaf ts  wi th 
mix ing padd les .   The mix ing dev ice sha l l  be designed such tha t  the 
mix tu re  o f  so i l  and  aggregate  mater ia ls  and salvaged concre te  is  
moved in  a  near  hor izon ta l  d i rec t ion  by the  mix ing padd les ,  wi thout  the 
a id  o f  conveyor  be l ts ,  for  a  d is tance o f  a t  leas t  3  fee t .   The ra te  o f  
feed o f  the  combined so i l  and aggregate  mater ia ls  and sa lvaged 
concre te  sha l l  no t  exceed the mix ing dev ice 's  rated  capac i ty  in  tons 
per  hour .  

St ruc ture  back f i l l  composed o f  so i l  and  aggregate  mater ia ls  and 
sa lvaged concre te  sha l l  con form to  the  gradat ion  requ i rements 
spec i f ied  fo r  s t ruc tu re  back f i l l .   When so i l  and aggregate  mater ia ls  a re 
b lended wi th  sa lvaged concre te ,  the  so i l  and aggregate  por t ion  sha l l  
con form to  the  pH,  res is t iv i ty ,  and p las t ic i ty  index  requ i rements 
spec i f ied  fo r  s t ruc tu re  back f i l l .  

(2 )  Use of  Slurry:  

As an a l te rna te  to  the  mater ia l  requ i rements o f  St ruc tura l  Back f i l l ,  the 
Engineer  may a l low mater ia l  con forming to  the  fo l lowing requ i rements 
to  be used in a s lu r ry mix tu re  in  s i tua t ions  where  the  s lu r ry  wi l l  be 
conf ined by  f ree-dra in ing so i ls  (Ar izona Tes t  Method 201) :  
 

Sieve Size  Percent  Passing 
1-1 /2  inch 100 

1  inch 90  -  100 
No.  8  35  -  80 

No.  200 0  -  8 .0 
 
The p las t ic i ty  index  sha l l  no t  exceed 8  when tes ted  in  accordance wi th 
the  requ i rements  o f  AASHTO T 90 .  

Sa lvaged mater ia ls  sha l l  no t  be  used as  a  s lu r ry un less  approved by 
the  Engineer .  

(3 )  Placement  of  Backf i l l :  

Al l  ear th  mater ia l  wh ich  has  loosened or  co l lapsed in to  the  excavat ion 
f rom the  ad jacent  ground and a l l  t rash ,  fo rms,  and loose la rge  rock 
sha l l  be  removed f rom the  excavat ion  be fore  back f i l l  i s  p laced. 

Back f i l l  mater ia l  sha l l  no t  be  p laced aga ins t  the  back o f  concre te 
abutments ,  concre te  re ta in ing wa l ls ,  o r  cas t - in -p lace  concre te 
s t ruc tu res  un t i l  the  concre te  has  deve loped i ts  fu l l  des ign  s t rength .  
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Back f i l l  mater ia l  sha l l  no t  be  p laced aga ins t  concre te  s t ruc tures  no t  
des igned to  re ta in  ear th  loads  un t i l  the  concre te  has  a t ta ined a 
min imum compress ive  s t rength  o f  2 ,000 pounds per  square  inch  and in 
no  case be fore  72  hours  a f te r  cas t ing.   Back f i l l  sha l l  be  p laced 
un i fo rmly  on  each s ide o f  the  s t ruc tu re ,  and a t  a l l  t imes dur ing 
p lacement  sha l l  be  no t  more  than 2  fee t  above any o ther  s ide .  

Un less  o therwise  shown on the  p lans  or  des ignated  in  the  Spec ia l  
Prov is ions ,  minor  s t ruc tu res  such as  ca tch  basins  or  ca t t le  guards 
wh ich  are  fu rn ished as  precas t  s t ruc tu res  sha l l  be  p laced on  a  layer  of  
s t ruc tu re  back f i l l  a t  leas t  6  inches  in  depth .   The layer  sha l l  have been 
shaped to  f i t  the  bo t tom sur face  o f  the  precas t  un i t  and compacted to  a 
dens i ty  o f  no t  less  than 100 percent  o f  the  max imum dens i ty  as 
de termined in  accordance wi th  the  requ i rements  o f  the  app l icab le  tes t  
methods  o f  the  ADOT Mater ia ls  Tes t ing Manua l ,  as  d i rec ted  and 
approved by  the  Engineer.   At  the  t ime the  un i t  i s  p laced,  the  mois tu re 
conten t  o f  the  layer  sha l l  be  a t  o r  near  the  op t imum mois tu re  as  
de termined in  accordance wi th  the  requ i rements  o f  the  app l icab le  tes t  
methods  o f  the  ADOT Mater ia ls  Tes t ing Manua l ,  as  d i rec ted  and 
approved by  the  Engineer .   Af te r  the  un i t  has  been in i t ia l l y  se t  in  p lace 
and checked fo r  l ine  and grade,  i t  sha l l  be  removed and any de fec ts  in  
i ts  bear ing area  sha l l  be  cor rec ted  by  t r imming and by  p lac ing and 
compact ing s imi la r ly  mo is tened s t ruc tu re  back f i l l .   The process  o f  
remova l ,  cor rec t ion ,  and rep lacement  sha l l  con t inue un t i l  the  impr in t  o f  
the  un i t  on  the  bear ing area  ind ica tes  essent ia l ly  un i fo rm contac t ,  and 
the  un i t  i s  in  reasonab le  conformi ty  wi th  the  l ines  and grades  shown on 
the  pro jec t  p lans .  

Where  a s t ruc tu re is  loca ted  wi th in  a  paved area,  a l l  back f i l l  mater ia l  
above f in ished subgrade e leva t ion  sha l l  con form to  the  requ i rements  o f  
the  typ ica l  pavement  sec t ion  o f  the  same e leva t ions .  

Back f i l l  compacted  by  pneumat ic  o r  mechan ica l  tamping dev ices ,  sha l l  
be  p laced in  layers  no t  more  than 8  inches  in  depth  be fore  compact ion .  

Back f i l l  mater ia l  p laced as  a  s lu r ry  sha l l  be  p laced in  un i fo rm layers 
no t  exceed ing 4  fee t  in  depth .   The max imum water  conten t  o f  the 
s lu r ry  mix tu re  sha l l  be  40  ga l lons  o f  water  per  ton  o f  back f i l l  mater ia l .   
Aggregate  s lu r ry  sha l l  be  thorough ly  mixed in  a  mixer  approved by  the 
Engineer .   Un less  o therwise  approved by  the  Engineer ,  the  s lu r ry  sha l l  
be  compacted  wi th  in te rna l  v ibra to rs in  accordance wi th  the  
requ i rements  o f  Subsec t ion  601-3 .03(D)  o f  the  spec i f i ca t ions .  

(4 )  Compact ion of  Backf i l l :  

Each layer  o f  s t ruc tu re  back f i l l  mater ia l  sha l l  be  compacted  to  a t  leas t  
100 percent  o f  the max imum dens i ty  as  de termined in  accordance wi th 
the  requ i rements  o f  the  app l icab le  tes t  methods  o f  the  ADOT Mater ia ls  
Tes t ing Manua l ,  as  d i rec ted  and approved by  the  Engineer .  

Back f i l l  mater ia l  may be compacted by e i ther  mechan ica l  o r  pneumat ic  
tamping dev ices or  back f i l l  mater ia l  may be p laced as  a s lu r ry .   
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Compact ion  equ ipment  o r  methods wh ich  may cause excess ive 
d isp lacement  sha l l  no t  be used. 

I f  back f i l l  i s  p laced as  a  s lu r ry ,  and when d i rec ted by  the  Engineer ,  the  
cont rac tor  sha l l  excavate ho les  in  the  compacted  s lu r ry  to  the  depths 
and a t  the  loca t ions  des ignated  by  the  Engineer .   Upon comple t ion  o f  
the  tes ts ,  the  cont rac tor  sha l l  re f i l l  the excavated areas  and compact 
the  mater ia l  to  the  requ i red  dens i ty  in  a  manner  approved by  the 
Engineer .  

(C)   Geocomposi te  Wal l  Dra in:  

Geocompos i te  wa l l  d ra ins  sha l l  be  ins ta l led  on  the  so i l  s ide  of  
abutment  wa l ls ,  re ta in ing wa l ls ,  and cu lver t  wing wa l ls .   I f  shown on 
the  p lans ,  geocompos i te  wa l l  d ra ins  sha l l  a lso  be  ins ta l led  on  the  so i l  
s ide  o f  cu lver t  s idewal ls .   The concre te  sur face  o f  the  s t ruc tu re  aga ins t  
wh ich  the  geocompos i te d ra in  is  to  be  p laced sha l l  be  f ree  o f  so i l ,  
debr is ,  and excess ive  i r regu la r i t ies  tha t  wi l l  p revent  cont inuous  contac t  
be tween the concre te sur face and the  dra in  mater ia l .   The 
geocompos i te  d ra in  sha l l  be  ins ta l led  wi th  the  s ingle  fabr ic  sur face  in 
contac t  wi th  the  back f i l l  mater ia l .   When the  core o f  the  geocompos i te  
wa l l  d ra in  is  no t  per fo ra ted  dur ing manufac ture ,  per fo ra t ions  sha l l  be 
made in  the  core  where  the  wa l l  d ra in  wi l l  lay  aga ins t  a  weepho le  or  
o ther  d ra inage ou t le t .   When mak ing these per fo ra t ions ,  the  fabr ic  
sha l l  no t  be  damaged in  any  way. 

Un less  o therwise  spec i f ied ,  geocompos i te  wa l l  d ra ins sha l l  be 
cons t ruc ted in  hor izon ta l  courses  and in  accordance wi th  the  de ta i ls  
shown on the  p lans .   To  prevent  in f i l t ra t ion  o f  the  back f i l l  mater ia l ,  the 
geocompos i te  mater ia l  sha l l  be  f i rmly  secured to  the  face ,  top ,  and 
s ides  o f  the  wa l l  by  us ing adhes ive  or  1 .5  to  2  inch long concre te  na i ls  
wi th  approved washers  o r  wood ba t tens  o f  no t  less  than 4  square 
inches  in  a rea .   The adhes ive  or  a l ignment  o f  the core  sha l l  no t  a f fec t  
the  dra inage area  or  downward  f low wi th in  the  core .   The spac ing o f  
concre te  na i ls  sha l l  be  as  d i rec ted  by  the  Engineer ,  bu t  sha l l  no t  be 
more  than 4  fee t  apar t ,  bo th  hor izon ta l ly  and vert ica l ly .   When na i ls  
a re  u t i l i zed ,  there  sha l l  be  a t  leas t  one hor izon ta l  row o f  na i ls  in  each 
course  o f  geocompos i te .  

Hor izon ta l  seams sha l l  be  fo rmed by  u t i l i z ing the  4 - inch  f lap  o f  
geotex t i le  fabr ic  ex tend ing f rom the  upper  geocompos i te  course  and 
lapp ing over  the  top  o f  the  fabr ic  on  the  nex t  lower course .   The fabr ic  
f lap  sha l l  be  secure ly  fas tened to the lower  fabr ic  by  means o f  a 
cont inuous  s t r ip  o f  3 - inch wide ,  waterproo f  p las t ic  tape.  

Where  ver t ica l  sp l ices  are  necessary  a t  the  end o f  a  geocompos i te  ro l l  
o r  pane l ,  an  8- inch  wide cont inuous  s tr ip  o f  geotex t i le  fabr ic  may be 
p laced,  center ing over  the  seam and cont inuously  fas tened on  bo th 
s ides  wi th  the  3- inch  wide ,  waterproo f  p las t ic  tape.  

As  an  a l te rna t ive  method o f  sp l ic ing,  e i ther  hor izon ta l ly  o r  ver t ica l ly ,  
ro l ls  o f  geocompos i te  d ra in  mater ia l  may be  jo ined together  by tu rn ing 
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back  the  fabr ic  a t  the  ro l l  edges  and in te r locking the  cuspat ions 
approx imate ly  2 inches .   For  over lapp ing in  th is  manner ,  the  fabr ic  is  
then lapped over  and t igh t ly  taped beyond the  seam wi th  the  3- inch 
wide ,  waterproo f  tape.   In te r lock ing o f  the  core  sha l l  a lways  be  in  the 
d i rec t ion  o f  water  f low.  

To  prevent so i l  in t rus ion ,  a l l  exposed edges of  the  geocompos i te 
d ra inage core  sha l l  be covered by  tuck ing the 4- inch  fabr ic  lap  over 
and beh ind  the  core  edge.   A l te rna t ive ly ,  a  12- inch wide  s t r ip  o f  fabr ic  
may be  u t i l i zed  in  the same manner ,  tap ing i t  to  the  exposed fabr ic  8 
inches  in  f rom the  edge wi th  a  cont inuous  s tr ip  o f  3 - inch  wide ,  
waterproo f ,  p las t ic  tape and fo ld ing the  remain ing 4  inches over and 
beh ind  the  core  edge. 

Shou ld  the fabr ic  become damaged dur ing ins ta l la t ion  by  tear ing or  
punc tur ing,  the  damaged sec t ion  sha l l  be  cu t  ou t  and rep laced 
comple te ly .   I f ,  in  the  judgment  o f  the  Engineer,  the  damage is  no t  
ser ious enough to war rant  remova l ,  the damaged area  may be repa i red 
by  over lay ing wi th  a p iece  o f  fabr ic ,  la rge  enough to  cover the 
damaged area  and prov ide  a  4  inch  over lap  on  a l l  s ides ,  and tap ing i t  
in  p lace  wi th  3 - inch  wide  s t r ips  o f  waterproo f ,  p las t ic  tape. 

St ruc tura l  back f i l l  opera t ions  sha l l  be  s ta r ted as  soon as poss ib le  a f te r  
p lac ing the  geocomposi te  mater ia l ,  bu t  in  no  case sha l l  the 
geocompos i te  mater ia l  be  exposed to  sun l igh t  for  more  than 14  days  
a f te r  ins ta l la t ion .   Care  sha l l  be  taken dur ing the  back f i l l  opera t ion  no t  
to  damage the  geotex t i le  sur face  o f  the  dra in  and to  avo id  excess ive 
se t t lement  o f  the  back f i l l  mater ia l .  

203-5 .04 Method of  Measurement:  

(A)   Structura l  Excavat ion:  

Struc tura l  excavat ion  wi l l  be  measured fo r  payment  by  the  cub ic  yard 
based on  the vo lume ca lcu la ted  f rom the  pay  l imi ts  shown on the 
p lans .  

No deduct ion  wi l l  be  made f rom the  pay  quant i t ies when the  cont rac tor  
e lec ts  no t  to excavate  mater ia l  wh ich is  wi th in the pay l imi ts  shown on 
the  p lans .  

Where  i t  i s  necessary  to  excavate  to  a  grea ter  depth  than shown on the 
p lans  fo r  a foo t ing,  o r  to  remove unsu i tab le mater ia l  in  accordance 
wi th  the  requ i rements  o f  Subsec t ion  203-5 .03(A)  of  the  spec i f i ca t ions ,  
such add i t iona l  excavat ion  wh ich  is  less  than 3  fee t  be low the 
e leva t ion shown on the p lans wi l l  be  measured fo r  payment as 
s t ruc tu ra l  excavat ion .  

No measurement  fo r  payment  wi l l  be  made o f  excavat ion  requ i red 
because o f  s l ides ,  cave- ins ,  s i l t ing,  o r  f i l l ing due to  the  lack  o f  suppor t  
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o f  s ides ,  the ac t ion  o f  the  e lements o r  the  care lessness  o f  the 
cont rac tor .  

No measurement  fo r  payment  wi l l  be  made fo r  s t ruc tu ra l  excavat ion 
when s t ruc tu res  are  to  be  suppor ted  on  p i les  o r  d r i l led  shaf ts  in  new 
embankment  sec t ions .  

(B)   Structure  Backf i l l :  

Struc ture  back f i l l  w i l l  be  measured by  the  cub ic  yard  o f  mater ia l  based 
on  the  vo lume ca lcu la ted  f rom the  pay  l imi ts  shown on the  p lans .  

203-5 .05 Basis  of  Payment:  

The accepted  quant i t ies o f  s t ruc tura l  excavat ion  and s t ruc tu re  back f i l l ,  
measured as prov ided above,  wi l l  be pa id  fo r  a t  the  contrac t  un i t  p r ice .   
The pr ice  sha l l  be  fu l l  compensat ion  fo r  the work  comple te  as 
here inbefore  spec i f ied .  

Fu l l  compensat ion  fo r  hau l ing,  p lac ing,  and compact ing surp lus 
s t ruc tu ra l  excavat ion  in  embankments  o r  o therwise  d ispos ing o f  the 
mater ia l  sha l l  be  cons idered as inc luded in the  cont rac t  p r ice  pa id  fo r  
excavat ing the  mater ia l .  

Payment  fo r  add i t iona l  excavat ion ,  where  i t  i s  found necessary  to 
excavate  to  a  depth  greater  than 3  fee t  be low the e leva t ion  shown on 
the  p lans  fo r  a  foo t ing,  to  t rea t  seams in  rock ,  o r  to  remove unsu i tab le 
mater ia l  in  accordance wi th  the  requ i rements  o f  Subsec t ion  203-
5 .03(A)  o f  the spec i f i cat ions ,  wi l l  be  made in  accordance wi th  the 
prov is ions  o f  Subsec t ion  104.02  o f  the  spec i f i ca t ions .  

No measurement  o r  payment  wi l l  be  made fo r  fu rn ish ing and ins ta l l ing 
geocompos i te  d ra ins ,  the cos t  be ing cons idered as inc luded in the cos t  
o f  con t rac t  i tems. 

203-6 Grader  Di tch:  

203-6 .01 Descr ipt ion:  

Grader  d i tch  sha l l  cons ist  o f  a  t r iangu lar  shaped d i tch  as  de ta i led  on 
the  p lans ,  excavated  and f in ished wi th  a  motor  grader  o r  s imi la r  type 
equ ipment .  

203-6 .02 Blank:  

203-6 .03 Construct ion Requirements:  

Grader  d i tches  sha l l  be  cons t ruc ted  a t  the  loca t ions  des ignated  on  the 
p lans  or  as  d i rec ted  by  the  Engineer .  
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203-6 .04 Method of  Measurement:  

Grader  d i tch  wi l l  be  measured by  the  l inear  foo t  a long the  center  l ine 
o f  the  d i tch ,  para l le l  to  the  ground sur face .  

203-6 .05 Basis  of  Payment:  

The accepted  quant i t ies  o f  grader  d i tch ,  measured as  prov ided above, 
wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  l inear  foo t .  

203-7 Crown Di tches:  

203-7 .01 Descr ipt ion:  

Crown d i tches sha l l  cons is t  o f  excavat ing and f in ish ing d i tches ,  as 
de ta i led  on  the  p lans ,  to  in te rcept  sur face  water .  

203-7 .02 Blank:  

203-7 .03 Construct ion Requirements:  

Crown d i tches  sha l l  be  cons t ruc ted  a t  the  loca t ions  des ignated  on  the 
p lans  or  as  d i rec ted  by  the  Engineer .  

203-7 .04 Method of  Measurement:  

Crown d i tches  wi l l  be  measured by  the  l inear  foo t  a long the  center  l ine 
o f  the  d i tch ,  para l le l  to  the  ground sur face .  

203-7 .05 Basis  of  Payment:  

The accepted  quant i t ies o f  c rown d i tches ,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  l inear  foo t .  

203-8 Crown Dike:  

203-8 .01 Descr ipt ion:  

Crown d ikes  sha l l  cons ist  o f  p lac ing mater ia l  to  the  l ines and grades 
requ i red  to  in te rcept  the f low o f  the  sur face  water  and to d i rec t  i t  down 
cont inu ing s lopes  to  an  appropr ia te  d ischarge po int .  

203-8 .02 Blank:  

203-8 .03 Construct ion Requirements:  

Crown d ikes  sha l l  be cons t ruc ted  as des ignated on  the  p lans  or  as 
d i rec ted  by  the  Engineer .  
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The mater ia l  sha l l  be  p laced in  layers  no t  exceed ing 8  inches  in  depth 
be fore  compact ion  and compacted  to  a  dens i ty  o f  at  leas t  95  percent  o f  
the  max imum dens i ty  as  de termined in  accordance wi th  the  
requ i rements  o f  the  appl icab le  tes t  methods  o f  the  ADOT Mater ia ls  
Tes t ing Manua l ,  as  d i rec ted  and approved by  the  Engineer .  

203-8 .04 Method of  Measurement:  

Crown d ike  wi l l  be  measured by  the  l inear  foo t  a long the  center  l ine  o f  
the  d ike ,  para l le l  to  the  ground sur face .  

203-8 .05 Basis  of  Payment:  

The accepted  quant i t ies  o f  c rown d ike ,  measured as  prov ided above, 
wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  l inear  foo t .   

203-9 Borrow:  

203-9 .01 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  furn ish ing and p lac ing 
su i tab le  and sa t is fac to ry mater ia l  ob ta ined f rom s i tes  ou ts ide  o f  the 
r igh t -o f -way fo r  use  in  embankments ,  shou lders,  berms,  d ikes ,  and 
o ther  s imi la r  purposes .   The widen ing o f  roadway cu ts  and d i tches  and 
s imi la r  work  wi th in  the  r igh t -o f -way sha l l  be  cons idered as roadway 
excavat ion ,  no t  bor row. 

203-9 .02 Mater ia ls :  

Borrow sha l l  be  secured f rom mater ia l  sources  in  accordance wi th  the 
requ i rements  o f  Sec t ion  1001 o f  the  spec i f i ca t ions .   The mater ia l  sha l l  
be  o f  a  qua l i ty  su i tab le  fo r  the  purpose in tended, f ree  o f  vegeta t ion  or  
o ther  unsat is fac tory  mater ia l .   Bor row p laced w i th in  3  fee t  o f  the 
f in ished subgrade e leva t ion  sha l l  con form to  the  requ i rements  o f  the 
Spec ia l  Prov is ions .  

203-9 .03 Construct ion Requirements:  

Borrow mater ia l  sha l l  be  p laced in  accordance wi th  the  requ i rements  o f  
Subsec t ion  203-10 o f  the  spec i f i ca t ions .  

203-9 .04 Method of  Measurement:  

Measurement  o f  borrow fo r  payment  wi l l  no t  be  requ i red  un less 
ad jus tments a re made in accordance wi th  Subsect ion  203-2 .01 o f  the 
spec i f i ca t ions .   When ad jus tments a re  requ i red ,  Bor row wi l l  be 
documented fo r  payment  as  shown in  the  b idd ing schedu le  by  e i ther  o f  
the  two fo l lowing methods:  
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(A)   Borrow (Pi t ) :  

When the cont rac t  p rovides  fo r  Bor row (Pi t ) ,  the  bor row wi l l  be 
measured by  the  cub ic  yard  in  the  or ig ina l  space occup ied  and vo lume 
o f  mater ia l  removed wi l l  be  computed in  cub ic  yards  by  the  average 
end area  method. 

(B)   Borrow ( In  Place) :  

When the  cont rac t  p rov ides  fo r  Bor row ( In  Place) ,  the  bor row wi l l  be  
ca lcu la ted  by  the cub ic  yard  in the  f ina l  space occup ied  and vo lume o f  
mater ia l  p laced wi l l  be  computed in  cub ic  yards  by  the  average end 
area  method. 

No measurement  fo r  payment  wi l l  be  made fo r  bor row mater ia l  p laced 
pr io r  to  comple t ion  o f  roadway excavat ion ,  d ra inage excavat ion ,  o r  
s t ruc tu ra l  excavat ion ,  when such p lacement  resu l ts  in  unauthor ized 
wast ing o f  roadway,  d ra inage,  o r  s t ruc tu ra l  excavat ion  mater ia ls .  

203-9 .05 Basis  of  Payment:  

The quant i t ies  o f  bor row as  shown in  the  b idd ing schedu le  and 
ad jus tments  to  same as  descr ibed in  Subsec t ion  203-2 .01  o f  the 
spec i f i ca t ions ,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  cub ic  yard .   
The pr ice  sha l l  be  fu l l  compensat ion  fo r  the  i tem comple te  in  p lace ,  
inc lud ing fu rn ish ing,  haul ing,  p lac ing,  compact ing the  mater ia l ,  and 
app ly ing water .    

203-10 Embankment  Requirements:  

203-10.01 Descr ipt ion:  

Embankment  requ i rements  sha l l  app ly  to the cons t ruc t ion o f  roadway 
embankments ,  inc lud ing the  widen ing o f  embankment  sec t ions  wi th 
surp lus  mater ia l  and the  prepara t ion  o f  the areas  upon wh ich 
embankment  mater ia l  i s  to  be  p laced;  the  cons t ruc t ion  o f  d ikes  and 
berms;  the  p lac ing and compact ing o f  mater ia l  where  unsu i tab le 
mater ia l  has  been removed;  and the  p lac ing and compact ing o f  
embankment  mater ia l  in  ho les ,  p i ts  and o ther  depress ions  wi th in  the 
roadway area ,  in  accordance wi th  the  requ i rements  o f  these 
spec i f i ca t ions .  

203-10.02 Embankment  Mater ia ls :  

(A)   Meta l  Pi le  Locat ions:  

Where meta l  p i les  a re to  be  dr iven th rough a  newly  p laced 
embankment ,  the  embankment  mater ia l  wi th in 10 fee t  o f  the  p i le  sha l l  
have a  va lue  o f  res is t iv i ty  no t  less  than 2000 ohm-cent imeters  or  the 
va lue  shown on the  p lans ,  wh ichever  is  less .   When res is t iv i ty  is  no t  
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shown on the p lans ,  Embankment  mater ia l  shal l  have a  pH va lue 
be tween 6 .0  and 9 .0 ,  inc lus ive .   Tes ts  fo r  pH and res is t iv i ty  sha l l  be  in 
accordance wi th  the  requ i rements  o f  Ar izona Tes t  Method 236.  

(B)   Dr i l led Shaf t  Locat ions:   

Embankment  mater ia l  con ta in ing broken concre te ,  rock ,  o r  o ther  so l id  
mater ia l  wh ich  is  la rger  t han 12  inches  in  i ts  grea tes t  d imens ion  sha l l  
no t  be  p laced hor izon ta l ly  wi th in  10  fee t  o r  th ree  shaf t  d iameters ,  
wh ichever  is  grea ter ,  o f  any  proposed dr i l led  shaf t .  

(C)   Abutment ,  Wingwal l  and Anchor  Slab Locat ions:  

Embankment  mater ia l  p laced ad jacent  to  b r idge abutments and 
wingwal ls ,  as  shown on the  p lans  or  as  d i rec ted  by  the  Engineer ,  wi l l  
be  s t ruc tu re back f i l l  and sha l l  con form to the  requ i rements  spec i f ied in 
Subsec t ion  203-5  o f  the spec i f i ca t ions .   The l imi ts  o f  the  s t ruc tu re 
back f i l l  mater ia l  p laced ad jacent to  abutments and wingwal ls  sha l l  be 
as  shown on the  p lans  or  as  d i rec ted  by  the  Engineer .   F i l l  mater ia ls  
sha l l  no t  be  p laced aga ins t  the  back  o f  abutments  o r  wingwal ls  un t i l  
the  concre te  has  reached des ign  s t rength .  

When anchor  s labs  are spec i f ied ,  the  embankment  mater ia l  p laced 
under  and ad jacent  to  the  anchor  s labs  sha l l  be  o f  a  cohes ive  na ture 
wh ich  wi l l  a l low a  neat  l ine  excavat ion  o f  the  anchor  s lab  lugs .  

  (D)   Mi l led Asphal t ic  Concre te :  

Un less  o therwise  spec i f ied  in  the  Spec ia l  Prov is ions ,  embankment 
mater ia l  may conta in  up  to  50  percent  mi l led  aspha l t ic  concre te .  The 
mi l led  aspha l t ic  concre te sha l l  be  thorough ly  b lended wi th  so i l  in to  a 
homogenous mix tu re  us ing motor  grader  mix ing o f  windrows or  o ther  
b lend ing methods  approved by  the  Engineer .  

The cont rac tor  sha l l  submi t  the  percentage o f  mi l led  aspha l t ic  concre te 
wh ich  is  in tended to  be  used to  the  Engineer  fo r  approva l .  Produc t ion 
to le rances  sha l l  be  cont ro l led  to wi th in  ±  5  percent  o f  the approved 
percentage in  o rder  to  ma in ta in  mater ia l  cons is tency  fo r  tes t ing.  Any  
change in  the  ta rge t  percentage must  be  approved by  the  Engineer 
p r io r  to  use .  

Embankment  conta in ing mi l led  aspha l t ic  concre te  sha l l  meet  the 
requ i rements  fo r  sampl ing,  tes t ing,  p lacement,  and compact ion 
spec i f ied  in  Subsec t ion  203-10.03  o f  the  spec i f ica t ions .  

Shou lder  bu i ldup or  road sur fac ing ident i f ied  on  the  p lans  or  by  the 
Engineer  as  mi l led  aspha l t ic  concre te  wi l l  no t  requ i re  b lend ing wi th 
so i l .  
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203-10.03 Embankment  Construct ion Requirements:  

(A)   Placement:  

Al l  embankments  sha l l  be  cons t ruc ted  to  a  reasonab ly  smooth  and 
un i fo rm sur face  and shal l  no t  vary  by  more than 0 .04  fee t  above or  
be low the grade es tab l ished and in  reasonab ly c lose  conformi ty  to  the 
l ines ,  d imens ions ,  and cross  sec t ions  shown on the  pro jec t  p lans  or  
es tab l ished by  the  Engineer .   When Por t land cement  concre te 
pavement  o r  aspha l t ic  concre te  pavement  a re  to  be  p laced d i rec t ly  on 
the  subgrade,  the  f in ished sur face  sha l l  no t  vary  by  more than 
0 .02  fee t  above or  0 .04  fee t  be low the  es tab l ished grade.  

Al l  embankment  mater ia l ,  whether  f rom sources  wi th in  the  s i te  o r  f rom 
bor row,  to be p laced wi th in  3 fee t  o f  the  f in ished subgrade e leva t ion 
sha l l  have a  res i l ien t  modu lus  va lue  equa l  to o r  grea ter  than the 
des ign  res i l ien t  modu lus  va lue  fo r  the  pavement  s truc tu re .  

Embankment  cons truc t ion  sha l l  no t  be s ta r ted un t i l  c lear ing and 
grubb ing fo r  the  embankment  a rea  is  comple ted  in  accordance wi th  the 
requ i rements  o f  Sec t ion  201 o f  the  spec i f i ca t ions .   When embankment 
mater ia l  i s  to  be  p laced over  ex is t ing b i tuminous  sur fac ing,  the 
sur fac ing sha l l  be  scar i f ied  pr io r  to  p lac ing embankment  mater ia l ,  
un less  o therwise  d i rec ted  by  the  Engineer .   When d i rec ted  by  the 
Engineer ,  surp lus mater ia l  o r  unsu i tab le  mater ia l ,  as  spec i f ied  in 
Subsec t ion  203-3 .03  o f  the  spec i f i ca t ions ,  sha l l  be  d isposed o f  by 
f la t ten ing embankment  s lopes  wi th in  the  pro jec t  l imi ts .  

In  cons t ruc t ing embankments  on  h i l l s ides ,  o r  aga ins t  ex is t ing 
embankments  o r  when cons t ruc t ing embankments one ha l f  wid th  a t  a 
t ime,  the  s lopes  o f  the or ig ina l  h i l l s ide  except where  so l id  rock  is  
encountered ,  the  ex is t ing embankments ,  o r  the ha l f  wid th  o f  new 
embankments  sha l l  be  cut  in to  a  min imum of  6  fee t  hor izon ta l ly ,  as  the 
work  is  b rought  up  in  layers ,  in  o rder  to  min imize  the  poss ib i l i t y  of  
s l ippage be tween the  ex is t ing mater ia ls  and the  new embankment 
mater ia l .   The mater ia l  thus  cu t  ou t  sha l l  be  re -compacted  a long wi th 
the  new embankment  mater ia l .  

Embankment  o f  ear th  mater ia l  sha l l  be  p laced in  un i fo rm hor izon ta l  
layers  no t  exceed ing 8  inches  in  depth  be fore  compact ion  and sha l l  be 
compacted  in  accordance wi th  the  requ i rements  o f  these spec i f i ca t ions 
be fore  the  nex t  layer  is  p laced. 

When the  embankment  mater ia l ,  resu l t ing f rom the  requ i red 
excavat ions ,  cons is ts  p redominate ly  o f  rock  f ragments  o f  such s ize 
tha t  the mater ia l  cannot  be  p laced in  an  8- inch  layer  wi thout  c rush ing,  
pu lver iz ing or  fu r ther  b reak ing down the  p ieces ,  such mater ia l  may be 
p laced in  the  embankment  in  layers no t  exceed ing in  th ickness the 
approx imate  average s ize o f  the  la rger  rocks be ing excavated ,  bu t  no t  
la rger  than 2  fee t .   I t  may be  necessary  to  reduce the  s ize  o f  the 
excavated  mater ia l  by  c rush ing or  o therwise  break ing down the 
mater ia l  in  o rder  to  comply  wi th  th is  requ i rement .  
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The p lac ing o f  ind iv idua l  rocks  and bou lders  grea ter  than 24  inches  in 
d iameter  wi l l  be  permi t ted  prov ided they  do  no t  exceed 36  inches  in 
max imum d imens ion ,  a re care fu l ly  d is t r ibu ted  to  p revent  nes t ing and 
the  in te rs t ices  are  f i l led  wi th  f iner  mater ia l  and compacted  to  fo rm a 
dense and compact  mass.   Each layer  sha l l  be  leve led  and smoothed 
by  even ly  d is t r ibu t ing spa l ls  and f iner  f ragments  o f  rock  and ear then 
mater ia l  wi th  su i tab le  leve l ing equ ipment .  

Embankment  mater ia l  con ta in ing broken concre te ,  rock ,  o r  o ther  so l id  
mater ia ls  wh ich  are  la rger  than 6  inches  in grea test  d imens ion sha l l  be 
p laced so  tha t  no  sur face  o f  sa id  mater ia l  i s  wi th in  3  fee t  hor izon ta l ly  
o f  any  p lanned p i l ing,  s t ruc tu re ,  po le  o r  s ign  foundat ions ,  and 
underground condu i t .   No add i t iona l  compensat ion  wi l l  be  a l lowed fo r  
the  excavat ion  and insta l la t ion  o f  any  p lanned fac i l i t y  when the 
add i t iona l  work  is  caused by  mater ia l  in  excess  o f  6  inches  wi th in  the 
embankment  a rea .   I t  may be  necessary  to  reduce the  s ize  o f  the 
excavated  mater ia l  by  c rush ing or  o therwise  break ing down the 
mater ia l  in  o rder  to  comply  wi th  th is  requ i rement .  

Embankment  mater ia l  p laced a t  b r idge abutments ,  as  spec i f ied  in 
Subsec t ion  203-10.03(B)  o f  the spec i f i ca t ions ,  sha l l  have a Plas t ic i ty  
Index  o f  no t  more  than 15  when tes ted  in  accordance wi th  AASHTO 
T 90 .   Mater ia l  p laced wi th in  these l imi ts  sha l l  con ta in  no  rocks  or  
o ther  so l id  mater ia l  grea ter  than 12  inches  in  i ts  la rges t  d imens ion 
be tween the  subgrade e leva t ion and a  depth o f  7 fee t .   Embankments 
deeper  than 7  fee t  wi th in  these l imi ts  sha l l  con ta in  no  rocks  or  o ther 
so l id  mater ia l  grea ter  than 24  inches  in  i ts  la rges t  d imens ion .  

Concre te  wi th  any  d imens ion  grea ter  than 2  fee t  sha l l  be  removed and 
wasted  or  reduced to  a  max imum of  24  inches  be fore  p lac ing in  
embankment .  

Embankment  cons t ruc t ion  sha l l  no t  take  p lace  when the  mater ia l  i s  
f rozen or  a b lanket  o f  snow prevents  p roper compact ion  o f  the 
embankment  mater ia l .  

When embankment  s lopes  are  to  be seeded,  the  sur face  sha l l  be 
f in ished to  a  loose,  even ly  roughened cond i t ion ,  in  accordance wi th  the 
requ i rements  o f  Subsec t ion  805-3 .02(B)  o f  the  spec i f i ca t ions .  

(B)   Compact ion:  

(1 )  Earth:  

Each layer  o f  the  embankment  mater ia l  sha l l  be compacted  by  ro l l ing,  
tamping,  o r  o ther  su i tab le  means to  the  spec i f ied  dens i ty  be fore  the 
nex t  layer  is  p laced.   Ef fec t ive  spread ing equ ipment  sha l l  be  used on 
each layer  to  ob ta in  un i fo rm th ickness  pr io r  to  compact ing.   As  the  
compact ion o f  each layer  progresses ,  con t inuous leve l ing and 
man ipu la t ion  o f  the  mater ia l  sha l l  be  requ i red to  assure  un i fo rm 
dens i ty .   The mois tu re  conten t  o f  the  mater ia l  sha l l  be  ad jus ted ,  i f  
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necessary ,  to  ob ta in  the  requ i red  dens i ty .   As  fa r  as  p rac t icab le,  
cons t ruc t ion  equ ipment  sha l l  be  cont inuous ly  rou ted  un i fo rmly  over  the 
en t i re  sur face  o f  each layer .  

Where  embankments  5  fee t  o r  less  in  he igh t  a re  to be  cons t ruc ted ,  the 
top  6  inches  o f  the  ground on  wh ich  the  embankment  mater ia l  i s  to  be 
p laced sha l l  be compacted  to  a  dens i ty  o f  no t  less  than 95  percent  o f  
the  max imum dens i ty .  

When embankments a re to  be cons t ruc ted  a t  b r idge abutments ,  each 
layer  o f  embankment  mater ia l  p laced beneath  the  approach s lab ,  
anchor  s lab  i f  spec i f ied ,  and an  add i t iona l  50  fee t  beyond the  l imi ts  o f  
these s labs ,  sha l l  be  compacted  to  a  dens i ty  o f  no t  less  than 
100 percent  o f  the  max imum dens i ty ,  inc lud ing the  mater ia l  spec i f ied  in 
Subsec t ion  203-10.02(C)  o f  the  spec i f i ca t ions .   Dens i ty  requ i rements 
wi l l  no t  app ly  to rocky  mater ia l  p laced wi th in  these l imi ts ,  when, in  the 
op in ion  o f  the Engineer ,  the  spec i f ied  Ar izona Tes t  Methods  fo r  dens i ty  
a re  no t  appropr ia te .  

Each layer  o f  roadbed embankment  sha l l  be  compacted  to  a  dens i ty  o f  
no t  less  than 95  percent o f  the  max imum dens i ty ,  except  tha t  when 
aspha l t ic  concre te is  to be  p laced d i rec t ly  on subgrade,  the  top 6 
inches o f  the  embankment  sha l l  be  compacted  to  a  dens i ty  o f  no t  less 
than 100 percent  o f  the  max imum dens i ty .   Embankment  mater ia l  
p laced in  d ikes  sha l l  be compacted  to  a  dens i ty  o f  no t  less  than 95 
percent  o f  the  max imum dens i ty .  

A l l  dens i ty  de terminat ions  wi l l  be  made in  accordance wi th  the 
requ i rements  o f  the  appl icab le  tes t  methods  o f  the  ADOT Mater ia ls  
Tes t ing Manua l ,  as  d i rec ted  and approved by  the  Engineer .  

Ar izona Tes t  Method 235,  sha l l  no t  be  used to de termine the  f ie ld 
dens i ty  o r  mo is tu re  conten t  o f  embankment  mater ia l  con ta in ing 
sa lvaged aspha l t ic  concrete .  

When tes t ing embankment  mater ia ls  conta in ing mi l led  aspha l t ic  
concre te ,  d ry ing to  a  cons tan t  we igh t  sha l l  be  per fo rmed a t  a 
tempera ture  o f  140 ±  5  degrees  F.  

(2 )  Rock:  

Dens i ty  requ i rements  wi l l  no t  app ly  to  por t ions  o f  embankments 
cons t ruc ted  o f  mater ia ls  tha t  cannot  be  tes ted  by  approved methods . 

Rocky  mater ia ls  sha l l  be  p laced,  spread,  and leve led  in  24  inches  th ick  
layers ,  when poss ib le ,  over  the  fu l l  w id th  o f  the embankment ,  wi th 
su f f ic ien t  ear th  o r  o ther  f ine  mater ia l  so  depos i ted  to  f i l l  the  in te rs t ices 
to  p roduce a  dense compact  embankment .   The average d imens ion o f  
the  la rges t  rock  sha l l  no t  exceed 24  inches .   V ib ra to ry  compactors,  
gr id ,  padd le- foo t ,  v ib ra to ry  ro l le rs ,  or  o ther  compact ing equ ipment  
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approved by  the Engineer  sha l l  be  used fo r  f i l l s  cons truc ted  o f  
mater ia ls  wh ich  are  predominate ly  rock .  

Ro l l ing may be  omi t ted  on  any  layer ,  o r  por t ion  thereo f ,  when,  in  the 
judgment  o f  the  Engineer ,  i t  i s  phys ica l ly  impract ica l .   In  add i t ion  to 
the  above ro l l ing,  each layer  sha l l  be  fu r ther  compacted  by  rou t ing the 
hau l ing equ ipment  un i fo rmly  over  the  en t i re  wid th  o f  the  embankment .   
Add i t iona l  compact ion  o f  rock  embankments  may be  requ i red  a t  the 
d isc re t ion  o f  the  Engineer.  

203-10.04 Blank:  

203-10.05 Basis  of  Payment:  

No measurement  fo r  payment  wi l l  be  made fo r  hau l ing,  p lac ing,  
shap ing,  app ly ing water  to ,  and compact ing embankment  mater ia ls .   

203-11 Shoulder  Bui ld-Up:  

203-11.01 Descr ipt ion:  

The work  under  th is  sect ion  cons is ts  o f  fu rn ish ing,  p lac ing,  shap ing,  
and compact ing shou lder  bu i ld -up  mater ia l  a long the  edge o f  pavement 
in  accordance wi th  the de ta i ls  shown on the pro jec t  p lans ,  the 
requ i rements  o f  the  spec i f i ca t ions ,  and as  approved or  d i rec ted by  the 
Engineer .  

203-11.02 Mater ia ls :  

(A)   Earthen:  

Shou lder  bu i ld -up  mater ia l  sha l l  be  ob ta ined f rom excavated  areas 
wi th in  the  pro jec t  l imi ts  when shown on the  pro jec t  p lans .   I f  no  
excavat ion  is  iden t i f ied fo r  shou lder bu i ldup on  the  pro jec t  p lans ,  
shou lder  bu i ld-up  mater ia l  sha l l  be  ob ta ined f rom o f f -s i te  bor row 
sources .  

Roadway,  d ra inage,  o r  s t ruc tu ra l  excavat ion  mater ia ls  wi l l  requ i re  the  
Engineer 's  approva l  be fore  be ing p laced as  shoulder  bu i ld -up .   The 
Engineer 's  de terminat ion  o f  the  su i tab i l i t y  o f  these mater ia ls  fo r  use  as 
shou lder  bu i ld -up  sha l l  be  f ina l .  

Bor row fo r  shou lder  bu i ld -up  mater ia l  sha l l  con form to  the 
requ i rements  o f  Subsec t ion  203-9 .02  o f  the spec i f i ca t ions .  The 
gradat ion  wi l l  be  prov ided in  the  Spec ia l  Prov is ions.  

The p las t ic i ty  index sha l l  be  as  shown in  the  Spec ia l  Prov is ions .  The 
p las t ic i ty  index  sha l l  be  tes ted  in  accordance wi th  the  requ i rements  o f  
AASHTO T 90 .  The so lub le  sa l ts ,  when tes ted  in  accordance wi th  the 
requ i rements  o f  Ar izona Tes t  Method 237,  sha l l  no t  exceed 3 ,000 par ts  
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per  mi l l ion  un less  the  leve l  o f  so lub le  sa l ts  in  the  in -p lace  na t ive  so i l  
exceeds 3 ,000 par ts  per mi l l ion ,  in  wh ich  case the  shou lder bu i ld -up 
mater ia l  may no t  exceed the  leve l  o f  so lub le  sa l ts  in  the  in -p lace 
na t ive  mater ia l .  

(B)   Mi l led AC:  

Shou lder  bu i ld -up  mater ia l  sha l l  be  minus  1-1 /2  inch  mi l led  aspha l t ic  
concre te  ob ta ined f rom wi th in  the  pro jec t  l imi ts .  Screen ing wi l l  no t  be 
requ i red ;  however ,  the  Engineer ’s  de terminat ion o f  the  su i tab i l i t y  o f  
the  mater ia l  sha l l  be  f ina l .  

203-11.03 Construct ion Requirements:  

(A)   Placement  

Shou lder  bu i ld -up mater ia l  sha l l  be p laced and shaped a long the edge 
o f  pavement  in  accordance wi th  the  de ta i ls  shown on the  pro jec t  p lans ,  
the  app l icab le requ i rements  o f  Subsec t ion  203-10.03(A)  o f  the 
spec i f i ca t ions ,  and as  d i rec ted  by  the  Engineer .   Clear ing and grubb ing 
wi l l  no t  be  requ i red .  

Pr io r  to  p lac ing any  shou lder  bu i ld -up  mater ia l ,  the  cont rac tor  sha l l  
p rov ide an inventory o f  a l l  ex is t ing de l ineators ,  s igns ,  ob jec t  markers ,  
and mi lepos t  markers  to  the  Engineer  fo r  approva l .   The inventory  sha l l  
ind ica te  the  type  o f  dev ice  and mi lepos t  o r  s ta t ion  number fo r  each 
i tem.  

Af te r  p lac ing and shap ing the  mater ia l ,  the mater ia l  sha l l  be 
compacted  in  accordance wi th  the  requ i rements  o f  the  spec i f i ca t ions 
and as  d i rec ted  by  the  Engineer .  

Shou lder  bu i ld -up  mater ia l  p laced around guardra i l  te rmina ls  and 
breakaway- o r  s l ip -bases fo r  s ign ing and l igh t ing sha l l  be  immedia te ly  
shaped to a l low proper func t ion ing o f  the suppor ts .   No mater ia l  sha l l  
be  p laced on  any  s ign ing or  l i gh t ing base p la tes or  aga ins t  any  s ign  
pos ts .  

The cont rac tor  sha l l  a lso remove shou lder  bu i ld -up  mater ia l  f rom pu l l  
boxes ,  va lve  and meter boxes ,  vau l ts ,  and any  other  roadway-re la ted 
i tems loca ted  wi th in  the  shou lder .  

De l ineators ,  s igns ,  va lve  boxes ,  vau l ts ,  and a l l  o ther  pub l ic  and pr iva te 
p roper ty  damaged as  a  resu l t  o f  the  p lacement  o f  the  shou lder  bu i ld -up 
mater ia l  sha l l  be  rep laced by  the  cont rac tor  a t  no  add i t iona l  cos t  to  the 
Depar tment .  

Any  windrows o f  shou lder  bu i ld -up  mater ia l  s tockp i led  a long the 
shou lders  by  the  cont ractor  sha l l  be  p laced and shaped,  as  shown on 
the  p lans ,  by  the  end o f  the  work  sh i f t .  
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When the drop-o f f  be tween the  newly  paved sur face  and ex is t ing 
shou lder  is  grea ter  than 2  inches ,  and the  ad jacent  shou lder  bu i ld -up 
wi l l  no t  be  comple ted  be fore  t ra f f i c  is  a l lowed on  the  new pavement ,  a 
temporary  f i l le t  sha l l  be  p laced ad jacent  to the  drop-o f f  a t  a  s lope o f  
3 :1  (hor izon ta l  to  ver t ica l) .   Mater ia l  for  the f i l le t  sha l l  be as  spec i f ied 
above. 

Un less  o therwise  approved by  the  Engineer ,  shou lder  bu i ld -up  sha l l  no t  
be  p laced beyond the  width  shown on the  pro jec t  p lans .  

Un less  o therwise  shown on the  pro jec t  p lans ,  shou lder  bu i ld -up  sha l l  
no t  be  p laced a long guardra i l  sec t ions .  

For  shou lder bu i ld -up  cons t ruc ted  f rom ear then mater ia ls ,  a l l  su i tab le 
mater ia ls  removed f rom excavated  areas sha l l  be  used ins tead o f  
bor row in  the  cons t ruc t ion  o f  shou lder  bu i ld -up ,  un less  o therwise 
approved by  the  Engineer.  

(B)   Compact ion:  

No dens i ty  requ i rement is  spec i f ied  fo r  th is  mater ia l ;  however ,  
compact ion sha l l  be  requ i red  fo r  a l l  a reas  deemed prac t icab le by  the 
Engineer .  

The equ ipment  type  proposed fo r  ob ta in ing the  compact ion ,  and the 
ex ten t  o f  compact ion  requi red  sha l l  be  as  approved by  the  Engineer .  

The cont rac tor  sha l l  compact  temporary  s lope f i l le ts  i f  d i rec ted  by  the 
Engineer .  

203-11.04 Method of  Measurement:  

Shou lder  bu i ld -up wi l l  be  measured for  payment by  the  l inear  foo t .   
Measurement  wi l l  be  a long the  edge o f  pavement  aga ins t  wh ich  the  
mater ia l  i s  p laced.  

Compact ion  o f  shou lder bu i ld -up ,  regard less  o f  type  o f  equ ipment  
used,  wi l l  be  measured by  the  hour  fo r  the  compact ing un i t ,  bu t  on ly 
fo r  the  t ime tha t  the  un i t  i s  ac tua l ly  used fo r  compact ing the  shou lder 
mater ia l ,  except  tha t  in  any  ha l f -sh i f t  dur ing wh ich  the  un i t  i s  opera ted 
fo r  necessary  compact ion,  measurement  wi l l  be  made fo r  the  fu l l  ha l f -
sh i f t ,  p rov ided tha t  the  un i t  i s  no t  inopera t ive  due to  b reakdown or  
o ther  causes  de termined by  the  Engineer  to  be  the respons ib i l i t y  o f  the 
cont rac tor .  

203-11.05 Basis  of  Payment:  

The accepted  quant i t ies  o f  shou lder  bu i ld -up ,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  l inear  foo t ,  wh ich 
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p r ice  sha l l  be  fu l l  compensat ion  fo r  the work ,  comple te  in  p lace ,  as 
spec i f ied  here in  and as  shown on the  pro jec t  p lans.  

The accepted quant i t ies  o f  shou lder bu i ld -up  compact ion ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the cont rac t  un i t  p r ice per  hour,  
wh ich  pr ice  sha l l  be  fu l l  compensat ion  fo r  the  work comple te ,  as  here in 
descr ibed and spec i f ied .  

No add i t iona l  measurement  o r  d i rec t  payment  wi l l  be  made fo r  the 
cons t ruc t ion  or  compact ion  o f  temporary  s lope f i l le ts ,  o r  fo r  bor row 
used fo r  shou lder  bu i ld -up ,  the  cos ts  be ing cons idered as  inc luded in 
the  pr ice  o f  shou lder  bu i ld -up .  

SECTION 204 RESHAPING AND GRADING EXISTING 
IMPROVEMENTS:  

204-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  reconst ruc t ing or  res to r ing 
ex is t ing d ikes ,  berms, and med ian  s lopes ,  inc lud ing fu rn ish ing,  
p lac ing,  and compact ing embankment  mater ia l ,  as  requ i red ,  a t  the 
loca t ions and in  accordance wi th  the de ta i ls  shown on the  pro jec t  
p lans ,  and the  requ i rements  o f  these spec i f i ca t ions .  

204-2 Blank:  

204-3 Construct ion Requirements:  

Reconst ruc t ing or  res tor ing sha l l  be the rebu i ld ing o f  ex is t ing 
improvements ,  a t  o r  near  the  same loca t ion ,  to  e i ther  new l ines ,  
grades ,  and c ross sec t ions  or  to  the i r  o r ig ina l  l ines ,  grades ,  and c ross 
sec t ions  as  shown on the  pro jec t  p lans .  

The recons t ruc t ion  or  res to r ing o f  d ikes ,  berms, and med ian  s lopes 
sha l l  be  accompl ished in  accordance wi th  the  same requ i rements  as  fo r  
new work  o f  equ iva len t  type  and charac ter  and conform to  the 
app l icab le  requ i rements  of  Sec t ion  203 o f  the  spec i f i ca t ions .  

204-4 Method of  Measurement:  

Reshap ing and grad ing ex is t ing improvements wi l l  be  measured on  a 
lump sum bas is .  

204-5 Basis  of  Payment:  

The accepted  quant i t ies  o f  reshap ing and grad ing ex is t ing 
improvements  wi l l  be  pa id  fo r  a t  the  cont rac t  lump sum pr ice ,  wh ich 
pr ice  sha l l  be  fu l l  compensat ion  fo r  the work ,  comple te  in  p lace ,  as 
descr ibed and spec i f ied  here in .   
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SECTION 205 GRADING ROADWAY FOR PAVEMENT:  

205-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  remov ing pavement ,  
excavat ing,  remova l ,  and d isposa l  o f  excess  mater ia l ,  fu rn ish ing and 
p lac ing embankment  mater ia l ,  and a l l  grad ing,  shap ing and compact ing 
o f  mater ia ls  necessary  to  cons t ruc t  the  subgrade to  the  l ines  and 
grades  shown in  the  p lans  and as  dep ic ted  by the  new pavement  
sec t ion  spec i f ied  and in accordance wi th  the  requ i rements  o f  these 
spec i f i ca t ions .  

205-2 Blank:  

205-3 Construct ion Requirements:  

205-3 .01 Genera l :  

Al l  ex is t ing pavement  sha l l  be  removed as  des ignated  on  the  pro jec t  
p lans .   Where  new aspha l t ic  concre te  is  to  match  ex is t ing b i tuminous 
sur faces ,  the  edges o f  the  ex is t ing b i tuminous  sur faces  abut t ing the  
new pav ing sha l l  be  e i ther  saw cu t  o r  whee l  cu t  to  a  min imum depth  o f  
1 -1 /2  inches  to  fo rm a neat  t rue l ine  wi th  s tra igh t  ver t ica l  edges  f ree 
f rom i r regu la r i t ies .   Shou ld  the  cont rac tor  e lec t  to  whee l  cu t  the  edges,  
the  cu t te r  whee l  sha l l  be adequate  fo r  the  work ,  i n  the  op in ion  o f  the 
Engineer ,  to  p roduce the  des i red  resu l t .  

I f  a t  the  t ime o f  remov ing any  por t ion  o f  the  ex is t ing roadway,  in -p lace 
mater ia ls  f rom wh ich  the  new subgrade is  to  be  cons t ruc ted  conta in  an 
excess  o f  mo is tu re ,  so tha t  the  requ i red  compact ion  cannot  be 
ob ta ined wi th  reasonab le  and cus tomary  aera t ion  and man ipu la t ion ,  the 
Engineer  wi l l  de termine  the  cause o f  such cond i t ion  and wi l l  de termine 
whether  the  mater ia l  sha l l  be  fu r ther  aera ted  or  removed and rep laced. 

I f  the  cause o f  such cond i t ion  is  de termined to  have been 
un foreseeab le  and beyond the  cont ro l  o f  and wi thout  fau l t  o r  
negl igence o f  the  cont rac tor ,  such fu r ther  work  sha l l  be  done as 
d i rec ted  and wi l l  be  pa id  fo r  as  ex t ra  work  in  accordance wi th  the 
requ i rements  o f  Subsect ion  104.02  o f  the  spec i f i ca t ions .   Excess 
mois tu re  caused by  i r r iga t ion  water ,  s to rm dra inage,  weather ,  b reakage 
o f  ma ins ,  o r  o ther  s imi la r  cause wi l l  be  cons idered as  wi th in  the 
respons ib i l i t y  o f  the  cont rac tor .  

205-3 .02 Excavat ion:  

Excavat ion sha l l  con form wi th  the  requ i rements  o f  Subsec t ion  203-3 o f  
the  spec i f i ca t ions .  
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205-3 .03 Embankment:  

The p lacement and compact ion  o f  embankment sha l l  con form wi th  the 
requ i rements  o f  Subsec t ion  203-10 o f  the  spec i f i ca t ions .  

205-3 .04 Compact ing and Finishing:  

The top  6  inches  o f  the  subgrade sha l l  be  compacted  to a  dens i ty  no t  
less  than 95  percent  of  the  max imum dens i ty  as  de termined in 
accordance wi th  the requ irements  o f  the app l icab le tes t  methods o f  the 
ADOT Mater ia ls  Tes t ing Manua l ,  as  d i rec ted  and approved by  the 
Engineer ,  except  tha t  when aspha l t ic  concre te  o r  Por t land cement 
concre te  is  to  be  p laced d i rec t ly  on  subgrade,  the  requ i red  dens i ty  
sha l l  be  100 percent .  

The sur face  o f  the subgrade sha l l  be  f in ished to  a  reasonab ly  smooth 
and un i fo rm sur face  and in  reasonab ly c lose  conformi ty  to  the  l ines ,  
grades ,  d imens ions ,  and c ross  sec t ion  shown on the  pro jec t  p lans  or  
es tab l ished by  the  Engineer .   The f in ished sur face  o f  the  subgrade 
sha l l  no t  vary by  more than 0 .04  fee t  above or  be low the  grade 
es tab l ished by  the  Engineer  except  when Por t land cement  concre te 
pavement  o r  aspha l t ic  concre te  pavement  a re  to  be  p laced d i rec t ly  on 
the  subgrade,  the  f in ished sur face  sha l l  no t  vary  by  more than 
0 .02  fee t  above or  0 .04  fee t  be low the  es tab l ished grade.  

205-4 Method of  Measurement:  

Measurement  o f  grad ing roadway fo r  pavement  wi l l  be  made by  the 
square  yard  o f  the  area prepared and subsequent ly  covered wi th  a 
subbase,  base,  aspha l t ic  concre te ,  o r  Por t land cement  concre te ;  
however ,  when ra ised med ian  is lands  are  cons t ruc ted ,  the  area 
occup ied  by  these is lands  wi l l  be  inc luded in  the  area  measured fo r  
payment .   Where  the  new pavement is  no t  bounded by  curb  and gu t ter  
and add i t iona l  shou lder work  is  necessary  to cons t ruc t  the typ ica l  
sec t ion  shown in the  pro jec t  p lans ,  such work  sha l l  be  cons idered as 
inc identa l  and the  cos t  wi l l  be  cons idered as inc luded in the cos t  o f  the 
cont rac t  b id  i tem Grad ing Roadway fo r  Pavement .  

205-5 Basis  of  Payment:  

The accepted quant i t ies  o f  grad ing roadway fo r  pavement ,  measured 
as  prov ided above, wi l l  be  pa id fo r  a t  the  cont rac t  un i t  p r ice  per  square 
yard  for  the work ,  complete  in  p lace ,  as  spec i f ied  here in  and as  shown 
on the  pro jec t  p lans .   
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fo r  the  work sha l l  be  cons idered as  inc luded in  the  pr ices  pa id  fo r  the 
var ious  cont rac t  i tems o f  work  requ i r ing the  use  o f  water .  

SECTION 207 DUST PALLIATIVE:  

207-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  app ly ing a l l  water  requ i red  
fo r  the  cont ro l  o f  dus t  as  cons idered necessary fo r  the  sa fe ty  and 
conven ience o f  the  t ravel ing pub l ic ,  and fo r  the  reduc t ion  o f  the  dus t  
nu isance to  ad jacent  p roper ty .  

207-2 Blank:  

207-3 Construct ion Requirements:  

The use o f  p ressure  pumps and spray  bars  on  a l l  spr ink l ing equ ipment  
used fo r  the app l ica t ion  o f  dus t  pa l l ia t ive wi l l  be  requ i red .   The use of  
grav i ty  f low spray  bars  and sp lash  p la tes  wi l l  no t  be  permi t ted .  

Water  app l ied  fo r  dus t  con t ro l  sha l l  be  as  approved or  d i rec ted  by  the 
Engineer .   The cont rac tor  sha l l  prov ide  appropr ia te  equ ipment  for  
e f fec t ive  cont ro l  o f  dus t .  

207-4 Method of  Measurement  and Basis  of  Payment:  

No measurement  o r  payment  wi l l  be  made fo r  app l ica t ion  o f  dus t  
pa l l ia t ive ,  inc lud ing fu rn ish ing water  and a l l  necessary  equ ipment  and 
labor ,  the  cos t  be ing cons idered as  inc luded in  cont rac t  i tems.  

SECTION 208 SEPARATION GEOTEXTILE FABRIC:  

208-1 Descr ipt ion:  

The work  under th is  sec t ion  sha l l  cons is t  o f  fu rn ish ing and p lac ing a 
permeab le  separa t ion  geotex t i le  fabr ic .   The fabr ic  sha l l  be  p laced in 
accordance wi th  the  deta i ls  shown on the  pro jec t  Plans  and the 
requ i rements  o f  these spec i f i ca t ions .  

208-2 Mater ia ls :  

208-2 .01 Geotext i le  Fabr ic :  

The separa t ion  geotex t i le  fabr ic  sha l l  be  supp l ied  in  accordance wi th  
and conform to  the  mater ia l  requ i rements  o f  Subsec t ions  1014-1  and 
1014-4 o f  the  spec i f i ca t ions .   Spec ia l  a t ten t ion  sha l l  be  g iven to the 
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requ i red  surv ivab i l i t y  o f  the  fabr ic  mater ia l  wh ich  wi l l  be  as  ca l led  ou t  
in  the  Spec ia l  Prov is ions  or  as  shown on the  p lans .  

208-2 .02 Fabr ic  Packaging,  Handl ing,  and Storage:  

The ident i f i ca t ion ,  packaging,  hand l ing,  and s to rage o f  the  geotex t i le  
fabr ic  sha l l  be  in  accordance wi th  ASTM D4873.   Fabr ic  ro l ls  sha l l  be 
fu rn ished wi th  su i tab le  wrapp ing fo r  p ro tec t ion  aga ins t  mo is tu re  and 
ex tended u l t rav io le t  exposure  pr io r  to  p lacement .   Each ro l l  sha l l  be 
labe led  or  tagged to  p rov ide  produc t  iden t i f ica t ion  su f f ic ien t  to 
de termine the  produc t  type ,  manufac turer ,  quant i ty ,  lo t  number ,  ro l l  
number ,  da te  o f  manufacture ,  sh ipp ing da te ,  and the  pro jec t  number 
and name to  wh ich  i t  i s  ass igned.   Ro l ls  wi l l  be  s to red  on  the  s i te  o r  a t  
another  ident i f ied  s torage loca t ion  in  a  manner  wh ich  pro tec ts  them 
f rom the  e lements .   I f  s to red  ou tdoors ,  they  sha l l  be  e leva ted  and 
pro tec ted  wi th  a waterproo f ,  l igh t  co lo red ,  opaque cover .   At  no  t ime, 
sha l l  the  fabr ic  be  exposed to  sun l igh t  fo r  a  per iod  exceed ing 14  days .  

208-3 Construct ion Requirements:  

208-3 .01 Weather  Limitat ions:  

Separa t ion  geotex t i le  fabr ic  sha l l  no t  be  p laced when weather 
cond i t ions ,  in  the op in ion  o f  the  Engineer ,  a re no t  su i tab le  to  a l low 
p lacement  o r  ins ta l la t ion.   Th is  wi l l  normal ly  be  a t  t imes o f  wet  o r  
snowy cond i t ions ,  heavy ra in fa l l ,  ex t reme co ld  or  f ros t  cond i t ions ,  or  
ex t reme heat .  

208-3 .02 Equipment:  

Mechan ica l  o r  manua l  laydown equ ipment  sha l l  be  capab le  o f  hand l ing 
fu l l  ro l ls  o f  fabr ic ,  and lay ing the  fabr ic  smooth ly,  wi thout  wr ink les  o r  
fo lds .   The equ ipment  sha l l  be  in  accordance wi th  the  fabr ic  
manufac turer 's  recommendat ions  or  as  approved by  the  Engineer .  

208-3 .03 Surface Preparat ion:  

The sur face  upon wh ich  the  separa t ion fabr ic  wi l l  be  p laced sha l l  be 
compacted and f in ished accord ing to  the  requ i rements  o f  these 
spec i f i ca t ions .  

208-3 .04 Fabr ic  Placement:  

The separa t ion geotex t i le  fabr ic  sha l l  be  unro l led  on  the  f in ished 
sur face  and la id  smooth  wi thout  wr ink les .   The p lacement  o f  fabr ic  by 
d ragging across  the  f in ished sur face  wi l l  no t  be  a l lowed.   The 
geotex t i le  fabr ic  sha l l  be  over lapped a  min imum 24 inches  fo r  
longi tud ina l  and t ransverse  jo in ts .   The center  o f  a  longi tud ina l  
over lapped jo in t  sha l l  be  loca ted  in  the  same manner  as  a  longi tud inal  
pavement  jo in t .   Transverse  over laps  sha l l  be  in  the  d i rec t ion  o f  
aggregate  p lacement .  
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208-3 .05 Placement  and Compact ion of  Aggregate:  

Aggregate  mater ia ls  sha l l  be  p laced by  back  dumping the  aggregate  in  
a  manner  wh ich  does  not  damage the  fabr ic  and then spread ing the 
aggregate  mater ia l  on to  the  geotex t i le  fabr ic  in  a  cons tan t  fo rward 
d i rec t ion .   Tra f f ic  o r  cons t ruc t ion  equ ipment  sha l l  no t  be  permi t ted 
d i rec t ly  on  the  geotex t i le  un less  approved by the  Engineer  fo r  
emergency  purposes .   P ins  o r  p i les  o f  aggregate  can be  used to  ho ld 
the  geotex t i le  in  p lace  whi le  be ing covered. 

Overs t ress ing the  subgrade so i l  sha l l  be  avo ided by  u t i l i z ing 
equ ipment  in  spread ing and dumping tha t  exer ts  on ly  modera te 
p ressures  on  the  so i l .   I f  ru ts  o f  2  inches  or  grea ter  occur  in  the 
aggregate ,  the  cont rac tor  sha l l  use  l igh ter  equ ipment  wh ich  t ransmi ts 
less  ground pressure .   Any  ru ts  wh ich  deve lop  dur ing spread ing or  
compact ing aggregate  sha l l  be  f i l led  wi th  add i t iona l  aggregate  ra ther 
than b laded f rom ad jacent  a reas  so tha t  the  f ina l  des ign  aggregate  
th ickness  is  ma in ta ined.   Const ruc t ion  equ ipment  sha l l  no t  be  a l lowed 
to  tu rn  o r  s top  sudden ly on  the  aggregate  p laced over  the  geotex t i le  
fabr ic .  

Aggregate  base sha l l  be  compacted  as  spec i f ied in  Subsec t ion  303-
3 .02  o f  the  spec i f i ca t ions.   Aggregate  base mater ia l  sha l l  no t  be  mixed 
or  p rocessed on  the  separa t ion  geotex t i le  fabr ic .   The aggregate  base 
mater ia l  sha l l  be  premixed a t  the  s tockp i le  a rea or  a t  another  loca t ion 
in  a  manner  approved by the  Engineer .   Aggregate  base mater ia ls  wi l l  
be  sampled  fo r  acceptance a f te r  p remix ing and pr io r  to  p lacement  on 
the  separa t ion fabr ic .   Contaminat ion  and segregat ion  o f  aggregate  
base mater ia ls  p r io r  to  o r  dur ing p lacement  sha l l  be  min imized.  

Any  damage to  the  fabr ic  occurr ing dur ing p lacement  o f  the  aggregate  
must  be  repa i red  immedia te ly .   The aggregate  sha l l  be  removed f rom 
the  damaged area  to  a l low p lacement  o f  a  fabr ic  pa tch  ex tend ing th ree  
fee t  on  a l l  s ides  beyond the  damaged area ,  fo l lowed by  rep lacement  o f  
the  aggregate .  

208-4 Method of  Measurement:  

Separa t ion  geotex t i le  fabr ic  wi l l  be  measured by  the  square  yard  in -
p lace .   Measurement  wi l l  be  to  the  neares t  square  yard .   No a l lowance 
wi l l  be  made fo r  mater ia l  in  laps .  

208-5 Basis  of  Payment:  

The accepted  quant i ty  of  separa t ion  geotex t i le  fabr ic ,  measured as 
prov ided above, wi l l  be pa id  for  a t  the contrac t  un i t  p r ice  per  square  
yard ,  wh ich  pr ice  sha l l  be  fu l l  compensat ion  fo r  fu rn ish ing a l l  labor ,  
mater ia ls ,  and equ ipment,  and per fo rming a l l  opera t ions  in  connect ion 
wi th  p lac ing the  separa t ion  geotex t i le  fabr ic  as  shown on the  pro jec t  
p lans .   No payment  wi l l  be  made fo r  separa t ion  geotex t i le  fabr ic  
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re jec ted ,  or  pa tches  wh ich  are  necessary ,  due to  e i ther  contaminat ion 
or  damage due to  e i ther  the  fau l t  o r  negl igence o f  the  cont rac tor .  
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be  kept  mo is t  fo r  72  hours .   The sec t ion  may be  opened to t ra f f i c  
immedia te ly  a f te r  p lacement  and compact ion  o f  the  aggregate  base.  

302-4 Method of  Measurement:  

Cement  fo r  cement  t rea ted  subgrade wi l l  be  measured by  the  ton .  

Cement  t rea ted  subgrade wi l l  be  measured by  the  square  yard  o f  
subgrade t rea ted .   The area wi l l  be de termined f rom hor izon ta l  
measurements  o f  the  sur face  area  t rea ted ,  exc lud ing any  s ide  s lopes  o f  
the  t rea ted  sec t ion .  

302-5 Basis  of  Payment:  

The accepted  quant i t ies  of  cement ,  measured as  prov ided above,  wi l l  be  
pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  ton  o f  cement  fu rn ished and 
app l ied .  

The accepted  quant i ty  o f  cement  t rea ted  subgrade,  measured as 
prov ided above, wi l l  be pa id  for  a t  the contrac t  un i t  p r ice  per  square  
yard  o f  subgrade t rea tment ,  comple te  in  p lace ,  inc lud ing fu rn ish ing and 
app ly ing a  b i tuminous  cur ing sea l  when requ i red .  

SECTION 303 AGGREGATE SUBBASES AND AGGREGATE BASES:  

303-1 Descr ipt ion:  

The work  under  th is  sect ion  sha l l  cons is t  o f  fu rn ish ing,  p lac ing,  and 
compact ing aggregate  subbases  and aggregate  bases  in  accordance 
wi th  the  de ta i ls  shown on the  pro jec t  p lans  and the  requ i rements  o f  these 
spec i f i ca t ions .  

Aggregate  subbases  and aggregate  bases are des ignated  as Class 1 
th rough Class  6 .   The c lass  o f  aggregate  subbase and aggregate  base 
wi l l  be  shown on the  pro jec t  p lans  or  spec i f ied  in  the  Spec ia l  Prov is ions .  

303-2 Mater ia ls :  

Aggregate  fo r  the  var ious  c lasses  o f  aggregate  subbases  and aggregate  
bases sha l l  cons is t  o f  s tone,  grave l ,  o r  o ther  approved iner t  mater ia l  of  
s imi la r  charac ter is t ics ,  and sha l l  be  c lean and f ree  f rom vegetab le 
mat te r  and o ther  de le te r ious  subs tances .  

Aggregate  subbases  and aggregate  bases  sha l l  con form to  the  
requ i rements  shown in  the  fo l lowing tab le  fo r  the  c lass  spec i f ied :  
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TABLE 303-1  
Class  

o f  
Percent  Pass ing Sieve   

( Inch  or  No. )  PI ,  
Max.  Aggre-  

ga te  3  1 -1 /2 1  3 /4 1 /4 8  200 

1    100 90  -  100  35  -  55 0  -  8 .0 3  
2   100 90  -  100   35  -  55 0  -  8 .0 3  
3          
4  100    35  -  70  0  -  10 .0 5  
5  100    30  -  75  0  -  10 .0 5  
6          

Notes :  

(1 )  The percentage,  by  we igh t ,  pass ing each s ieve  wi l l  be  de termined 
in  accordance wi th  the  requ i rements  o f  Ar izona Tes t  Method 201. 

(2 )  The PI  (Plas t ic i ty  Index)  wi l l  be  de termined in  accordance wi th  
the  requ i rements  o f  AASHTO T 90 .  

(3 )  Classes  1 ,  2  and 3  are  bases ;  Classes  4 ,  5  and 6  are  subbases . 

(4 )  The requ i rements  fo r  Class  3  and fo r  Class  6  wi l l  be  spec i f ied  in 
the  Spec ia l  Prov is ions .  

(5 )  For  Class  1  th rough Class  4  aggregate ,  the  amount  o f  f rac tu red 
coarse  aggregate  par t ic les  sha l l  be  a t  leas t  30  percent ,  when 
tes ted  in  accordance wi th  the  requ i rements  o f  Ar izona Tes t  
Method 212.  

(6 )  Res is tance to  abras ion  for  Class  1  th rough Class  4  aggregate  wi l l  
be  de termined in accordance wi th  the requ i rements  o f  AASHTO 
T 96  and sha l l  meet  the  fo l lowing requ i rements :  

Max imum loss  o f  9  percent  a t  100 revo lu t ions 

Max imum loss  o f  40  percent  a t  500 revo lu t ions 
 
When produc t ion  o f  Class  1 th rough Class  4 aggregate  requ i res 
compos i te  mix ing o f  mater ia ls  f rom more  than one source  to meet  the 
gradat ion  requ i rements  of  Tab le  303-1 ,  the  mater ia l  f rom each source 
sha l l  meet  the  abras ion  requ i rements  spec i f ied  in  here in .  

Aggregate  subbase and aggregate  base mater ia l  may be  compr ised in 
par t  o f  sa lvaged aspha l t ic  concre te ,  ex is t ing aggregate  base mater ia l ,  
o r  Por t land cement  concre te  mater ia ls .  

The source  o f  a l l  sa lvaged mater ia ls  sha l l  be  approved by  the  Engineer 
p r io r  to  use .   Sa lvaged aspha l t ic  concre te  and Por t land cement  concre te 
mater ia ls  sha l l  no t  con ta in  hazardous  mater ia ls .   A l l  meta l  re in fo rcement 
mater ia ls  sha l l  be  removed f rom sa lvaged Por t land cement  concre te 
p r io r  to  i ts  use  in  aggregate  subbase and aggregate  base mater ia l .  
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Sa lvaged aspha l t ic  concre te  to  be  used in  aggregate  subbase and 
aggregate  base mater ia l  sha l l  be  produced by  mi l l ing,  pu lver iz ing,  o r  
c rush ing.   Sa lvaged Po r t land cement  concre te mater ia ls  sha l l  be 
produced by  c rush ing.  

The cont rac tor  sha l l  submi t  the  percentages  o f  sa lvaged mater ia ls  and 
v i rg in  aggregate  mater ia ls  wh ich  are  in tended to be used to  the  Engineer 
fo r  approva l .   The percentages  sha l l  no t  be  ad jus ted  a f te r  approva l ,  
except to  ma in ta in  a cons is ten t  gradat ion .   Any s ign i f i can t  change in  the 
propor t ions  must  be  approved by  the  Engineer  p r ior  to  use .  

A max imum of  50  percent sa lvaged mater ia l ,  by  we igh t  o r  vo lume,  wi l l  
be  a l lowed.   The 50  percent  max imum sha l l  inc lude a l l  sa lvaged 
mater ia ls ,  inc lud ing any  under ly ing base mater ia l  recovered when fu l l  
dep th  mi l l ing or  pu lver iz ing is  used to  remove the aspha l t ic  concre te .   
Changes in  p ropor t ions  tha t  resu l t  in  more than 50  percent  sa lvaged 
mater ia l  wi l l  no t  be  a l lowed. 

Aggregate  subbase and aggregate  base mater ia l  con ta in ing sa lvaged 
mater ia ls  sha l l  be  thorough ly  mixed us ing one o f  the  fo l lowing methods 
un less  another  method is  approved by  the  Engineer:  

(A)  By  means o f  a  mechan ical  mix ing dev ice  pr io r  to  p lacement .  

The mechan ica l  mix ing dev ice  sha l l  be a  pugmi l l  t ype  mixer  cons is t ing 
o f  a t  leas t  two motor ized  shaf ts  wi th  mix ing padd les .   The mix ing dev ice 
sha l l  be  des igned such tha t  the  mix tu re  o f  v i rg in  aggregate  and sa lvaged 
mater ia ls  is  moved in  a  near  hor izon ta l  d i rec t ion  by  the  mix ing padd les 
wi thout  the  a id  o f  conveyor  be l ts  fo r  a  d is tance o f  a t  leas t  3  fee t .   The 
ra te  o f  feed o f  the  combined v i rg in  aggregate  and sa lvaged mater ia l  sha l l  
no t  exceed the  mix ing dev ice 's  ra ted  capac i ty  in  tons  per  hour .  

(B)  By  means o f  mechan ica l  mix ing on  grade.  

Mix ing on  grade sha l l  be  accompl ished us ing a  fu l l  dep th  rec lamat ion 
mach ine  or  pu lver izer ,  manufac tured  fo r  th is  purpose.   The mach ine 
sha l l  be  equ ipped wi th  e lec t ron ic  grade cont ro l  to  ensure tha t  under ly ing 
mater ia ls  a re  no t  d is turbed dur ing mix ing.   Motor  graders ,  gannon boxes ,  
auger  sc rapers ,  o r  o ther  s imi la r  dev ices  wi l l  no t  be  a l lowed fo r  
mechan ica l  mix ing on  grade. 

The to ta l  th ickness  o f  subbase or  base mater ia l  be ing p laced sha l l  
inc lude a  layer  o f  v i rg in  aggregate  immedia te ly  above the  prepared 
under ly ing subgrade,  subbase,  o r  base.   Th is  layer sha l l  no t  con ta in  any 
sa lvaged mater ia l  and sha l l  no t  be  d is tu rbed dur ing p lacement  and 
mix ing o f  subsequent  subbase or  base mater ia l .   The requ i red  min imum 
th ickness  o f  th is  layer  sha l l  be  1 inch when geotext i le  o r  geogr id  is  no t  
used and 4  inches  when geotex t i le  o r  geogr id  is  used.   In  add i t ion ,  th is  
v i rg in  aggregate  layer  wi l l  no t  be  inc luded when the  percentage o f  
sa lvaged mater ia l  a l lowab le  in  the  subbase or  base is  ca lcu la ted .   The 
percentage o f  sa lvaged mater ia l  sha l l  on ly  app ly  to  the  we igh t  o r  vo lume 
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o f  subbase or  base mater ia l  p laced above the  layer  o f  v i rg in  aggregate  
spec i f ied  here in .  

Pr io r  to  mix ing on  grade, the  requ i red  amount  o f  v i rg in  aggregate  and 
sa lvaged mater ia l  necessary  to  ach ieve the approved percentages  o f  
each sha l l  be  p laced and un i fo rmly  spread on  grade;  the  v i rg in  aggregate  
be ing p laced and spread f i rs t ,  fo l lowed by  the sa lvaged mater ia l  be ing 
p laced and spread.   Mechan ica l  mix ing o f  the  v i rg in  aggregate  and 
sa lvaged mater ia l  sha l l  be  per fo rmed such tha t  the  requ i red  min imum 
th ickness  o f  v i rg in  aggregate  is  ma in ta ined as  speci f ied  here in .  

The method o f  mix ing  to  be  used sha l l  be  approved by  the  Engineer  p r io r  
to  the  s ta r t  o f  work .  

When mix ing o f  the  v i rg in  aggregate  and sa lvaged mater ia ls  is  per fo rmed 
by  means o f  a  mechan ical  mix ing  dev ice  pr io r  to  p lacement ,  samples  of  
the  v i rg in  aggregate  sha l l  be  ob ta ined f rom a s tockp i le  o r  be l t  p r io r  to 
b lend ing wi th  any sa lvaged mater ia ls .   Af te r  b lend ing and t ranspor t  to  
the  roadway area ,  samples  o f  the  b lended v i rg in  aggregate  and sa lvaged 
mater ia ls  sha l l  be  ob ta ined f rom the  windrow. 

When mix ing o f  the  v i rg in  aggregate  and sa lvaged mater ia ls  is  per fo rmed 
by  means o f  mechan ica l  mix ing on  grade,  samples  o f  the v i rg in  
aggregate  sha l l  be  ob ta ined f rom the  windrow pr io r  to  b lend ing wi th  any 
sa lvaged mater ia ls .   Af te r  b lend ing the  v i rg in  aggregate  and sa lvaged 
mater ia ls ,  the  cont rac tor  sha l l  p repare  a  windrow area ,  a t  a  loca t ion 
spec i f ied  by  the  Engineer ,  fo r  the  purpose o f  ob ta in ing samples  o f  the  
b lended mater ia l .  

V i rg in  aggregate  sha l l  con form to the  gradat ion ,  p las t ic i ty  index,  
f rac tu red  coarse  aggregate  par t ic les ,  and abras ion  requ i rements  fo r  the 
c lass  o f  aggregate  spec i f ied .  

Aggregate  subbase and aggregate  base mater ia l  composed o f  v i rg in 
aggregate  and sa lvaged mater ia ls  sha l l  con form to  the  gradat ion  
requ i rements  fo r  the  c lass  o f  aggregate  spec i f ied .   In  add i t ion,  
aggregate  subbase and aggregate  base mater ia l  composed o f  v i rg in 
aggregate  and sa lvaged Por t land cement  concre te sha l l  con form to  the 
p las t ic i ty  index  requ i rements  fo r  the  c lass  o f  aggregate  spec i f ied .  

I f  sa lvaged aspha l t ic  concre te mater ia l  con ta ins  under ly ing base 
mater ia l ,  the  p las t ic i ty  index  o f  the  sa lvaged mater ia l  ( inc lud ing the  
under ly ing base mater ia l )  sha l l  con form to  the  requ i rements  fo r  the  c lass 
o f  aggregate  spec i f ied .  

When determin ing gradat ion  o f  aggregate  subbase or  aggregate  base 
mater ia l  composed o f  v i rg in  aggregate  and sa lvaged aspha l t ic  concre te 
mater ia ls ,  d ry ing to  a cons tan t  we igh t  sha l l  be  per fo rmed a t  a 
tempera ture  o f  140 ±  5  degrees  F.  
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I f  su i tab le in -p lace  aggregate  subbase or  aggregate  base mater ia ls  a re 
ava i lab le ,  the  cont rac tor  sha l l  have the  op t ion  o f  re -us ing such mater ia ls  
as  v i rg in  aggregate .   Shou ld  th is  op t ion  be  selec ted ,  a l l  ex is t ing 
pavement sur face  mater ia ls  sha l l  be removed f i rs t .   The in -p lace 
aggregate  subbase or  aggregate  base mater ia l  sha l l  then  be  processed 
and fo rmed in to a  windrow fo r  acceptance tes t ing pr io r  to use .   When 
tes ted ,  the  re-used aggregate  subbase or  aggregate  base mater ia l  sha l l  
con form to  the  gradat ion,  p las t ic i ty  index ,  f rac tu red  coarse  aggregate 
par t ic les ,  and abras ion requ i rements  fo r  the  c lass  o f  aggregate  
spec i f ied .   Sa lvaged aspha l t ic  concre te  o r  Por t land cement  concre te 
mater ia ls  sha l l  be  b lended wi th  the  accepted ,  re -used aggregate  
subbase or  re -used aggregate  base mater ia ls  by means o f  e i ther  a 
mechan ica l  mix ing dev ice pr io r  to p lacement ,  o r  by  mechan ica l  mix ing 
on  grade,  bo th as  spec i f ied  above.   The b lended mater ia l  sha l l  be 
sampled  and tes ted  as  spec i f ied  above. 

303-3 Construct ion Requirements:  

303-3 .01 Placement:  

Aggregate  subbases  and aggregate  bases  sha l l  have water  added to 
them and sha l l  be  mixed and processed to  p roduce a  un i fo rm b lend of  
mater ia l  be fore  f ina l  p lacement .   Af te r  p rocess ing,  the  mater ia l  sha l l  be 
p laced and spread on  the  prepared subgrade,  subbase or  base in  a  
un i fo rm layer o r  layers no t  exceed ing 6  inches  in  compacted  depth ,  
un less  o therwise  approved in  wr i t ing by  the  Engineer .   The method o f  
dumping or  spread ing shal l  be  de termined by the cont rac tor .   The spread 
mater ia l  sha l l  be  f ree  o f  segregat ion .  

303-3 .02 Compact ion:  

Each layer o f  aggregate  subbase and aggregate  base sha l l  be 
compacted  to  a  dens i ty  o f  no t  less  than 100 percent  o f  the  max imum 
dens i ty  de termined in  accordance wi th  the  requ i rements  o f  the 
app l icab le  tes t  methods o f  the ADOT Mater ia ls  Tes t ing Manua l ,  as 
d i rec ted  and approved by the  Engineer .  

Each layer  o f  aggregate  subbase and aggregate  base mater ia l  cons is t ing 
in  par t  o f  sa lvaged aspha l t ic  concre te  o r  Por t land cement  concre te 
mater ia l  sha l l  be  compacted  to  a t  leas t  100 percent  o f  the  max imum 
dens i ty  de termined in  accordance wi th  the  requ i rements  o f  the 
app l icab le  tes t  methods o f  the ADOT Mater ia ls  Tes t ing Manua l ,  as 
d i rec ted  and approved by  the  Engineer .   Ar izona Tes t  Method 235,  "F ie ld  
Dens i ty  and Mois tu re  Conten t  o f  So i l  and So i l -Aggregate  Mix tu res  by  the 
Nuc lear  Method" ,  sha l l  no t  be  used to  de termine the  f ie ld  dens i ty  or  
mo is tu re  conten t  o f  aggregate  subbase and aggregate  base mater ia l  
con ta in ing sa lvaged aspha l t ic  concre te .  

When determin ing max imum dens i ty  and op t imum mois tu re  conten t  fo r  
aggregate  subbase and aggregate  base mater ia l  composed o f  v i rg in 
aggregate  and sa lvaged aspha l t ic  concre te  mater ia ls ,  d ry ing to  a  
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cons tan t  we igh t  sha l l  be  per fo rmed a t  a  tempera ture  o f  140 ±  5  
degrees  F.  

303-3 .03 Finishing:  

The f ina l  layer  o f  subbase or  base sha l l  be  f in ished wi th  equ ipment 
capab le  o f  shap ing and grad ing the  f in ish  sur face  wi th in  the  to le rances 
spec i f ied  here in .  

The f in ished sur face  o f  aggregate  subbase or  aggregate  base sha l l  not  
vary  f rom the  grades  es tab l ished by  the  Engineer by  more  than ± 0 .04 
fee t .  

The compacted  layers  o f  aggregate  subbase and aggregate  base sha l l  
be  main ta ined in  a  condi t ion  sa t is fac to ry  to  receive  any  subsequent 
subbase,  base,  o r  sur fac ing mater ia l  o r  t ra f f i c ,  when so  requ i red .  

Areas  no t  wi th in  the  a l lowab le  to le rance sha l l  be  cor rec ted  by  scar i fy ing,  
p lac ing add i t iona l  mater ia l ,  re -mix ing,  reshap ing,  and re -compact ing to  
the  spec i f ied  dens i ty  and sur face  to le rance. 

303-4 Method of  Measurement:  

The quant i ty  o f  aggregate  subbase and aggregate  base wi l l  be 
ca lcu la ted  by  the  cub ic  yard  in  p lace ,  us ing p lan  d imens ions .  

303-5 Basis  of  Payment:  

The accepted  quant i t ies o f  aggregate  subbase and aggregate  base, 
measured as  prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice 
per  cub ic  yard  fo r  the  c lass  or  c lasses  invo lved,  comple te  in  p lace . 

SECTION 304 CEMENT TREATED BASE:  

304-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  furn ish ing and mix ing 
aggregate ,  cement ,  and water ,  and spread ing,  compact ing,  and cur ing 
the  mix tu re in  accordance wi th  the de ta i ls  shown on the pro jec t  p lans 
and the  requ i rements  o f  these spec i f i ca t ions .  

304-2 Mater ia ls :  

304-2 .01 Aggregate:  

Aggregate  sha l l  con form to  the  requ i rements  o f  Subsec t ion  303-2  o f  the 
spec i f i ca t ions  fo r  Class  2 aggregate ,  un less  o therwise  spec i f ied  in  the 
Spec ia l  Prov is ions .  
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Immedia te ly  p r io r  to  p lacement  o f  the  sea lan t ,  the  jo in ts  sha l l  be  c leaned 
as  approved by  the  Engineer .  

402-7 .04 Method of  Measurement:  

Edge sea l ing wi l l  be  measured by  the  l inear  foo t  o f  longi tud ina l  edge 
jo in t  sea led .  

402-7 .05 Basis  of  Payment:  

The accepted  quant i t ies  o f  edge sea l ing,  measured as  prov ided above, 
wi l l  be  pa id  fo r  a t  the cont rac t  un i t  pr ice  per l inear  foo t  o f  edge sea l ,  
comple te  in  p lace .  

SECTION 403 ASPHALTIC CONCRETE HOT PLANT REQUIREMENTS:    

403-1 Descr ipt ion:   

When re fe renced in  ind iv idua l  spec i f i ca t ions ,  the  aspha l t ic  concre te  hot  
p lan t  sha l l  meet  the  requ irements  spec i f ied  here in .  

403-2 Requirements:  

Mix ing p lan ts  sha l l  con form to  the  requ i rements  o f  AASHTO M 156 
except  as  mod i f ied  here in.  

Minera l  admix tu re  sha l l  be  propor t ioned by  we igh t .  

The minera l  admix tu re  sha l l  be  added and thorough ly  mixed wi th  the  
minera l  aggregate  by  means o f  a  mechan ica l  mix ing dev ice  pr io r  to  the 
minera l  aggregate  and minera l  admix tu re  en ter ing the  dryer .   For  a l l  
aspha l t ic  concre te  mixes except  ACFC (spec i f ied  in  Sec t ions  407 and 
411 o f  the spec i f i ca t ions)  and AR-ACFC (spec i f ied  in  Sec t ion 414 o f  the 
spec i f i ca t ions) ,  the  mois tu re  conten t  o f  the  combined minera l  aggregate  
sha l l  be  a  min imum of  3  percent  by  we igh t  o f  the  aggregate  dur ing the 
mix ing process .   For  ACFC and AR-ACFC mixes ,  the  minera l  aggregate  
sha l l  be  wet  wi th  f ree  mois tu re  on  the  sur face  o f  the  aggregate  jus t  p r ior  
to  the  mix ing process .   To  ensure tha t  adequate mix ing water  is  ava i lab le 
on  the sur face  o f  the aggregate ,  the  Engineer  may requ i re  tha t  the 
minera l  aggregate  fo r  ACFC and AR-ACFC mixes  have a  mois tu re 
conten t  o f  up  to  1 -1 /2  percent  above the  combined water  absorp t ion .  

The minera l  admix tu re  sha l l  be  we ighed u t i l i z ing an  approved we igh 
sys tem,  wi th  a  we igh t  to ta l izer  p r io r  to  en t ry  in to  the  mechan ica l  mix ing 
dev ice .   The mechan ica l  mix ing dev ice  sha l l  be  a  pugmi l l  type  mixer  
wh ich  is  in  good work ing cond i t ion  and wh ich  cons is ts  o f  a t  leas t  two 
motor ized  shaf ts  wi th  mix ing padd les .   The mix ing dev ice  sha l l  be 
des igned such tha t  the  mix tu re  o f  aggregate  and admix tu re  is  moved in 
a  near hor izon ta l  d i rec t ion  by the mix ing padd les ,  wi thout  the  a id of  
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conveyor  be l ts ,  fo r  a d is tance o f  a t  leas t  3  fee t .   The ra te  o f  aggregate  
feed sha l l  no t  exceed the mix ing dev ice ’s  ra ted capac i ty  in  tons per hour .   
The mixer  sha l l  be  cons t ruc ted  to  min imize  the  loss  o f  minera l  admix tu re.   
The mixer  sha l l  be  loca ted  in  the  aggregate  de l ivery  sys tem a t  a  loca t ion 
where  the  mixed mater ia l  can  be  read i ly  inspec ted  on  a  be l t  p r io r  to 
en t ry  in to  the  dryer .   The mix ing dev ice  sha l l  be capab le  o f  e f fec t ive 
mix ing in  the  fu l l  range o f  aspha l t ic  concre te  p roduc t ion  ra tes .  

A pos i t i ve  s igna l  sys tem sha l l  be prov ided and u t i l i zed  dur ing produc t ion 
whereby  the  mix ing sha l l  au tomat ica l ly  be  s topped i f  the  minera l  
admix tu re  is  no t  be ing in t roduced in to  the  minera l  aggregate .   The p lan t  
wi l l  no t  be  permi t ted  to  opera te  un less  the  s igna l  sys tem is  in  good 
work ing cond i t ion .  

The cont rac tor 's  p lan t  and equ ipment  sha l l  be  cons t ruc ted  and opera ted 
so  tha t  there  is  no t  a s ign i f i can t  loss  o f  minera l  admix tu re  th rough the 
dus t  co l lec t ion  sys tem o f  the  p lan t .  

For  mix ing p lan ts  o ther  than ba tch  p lan ts ,  b i tuminous  mater ia l  and 
minera l  aggregate  sha l l  be  propor t ioned by  e i ther  vo lume or  we igh t .  

When a  ba tch  p lan t  is  used,  b i tuminous  mater ia l  and minera l  aggregate  
sha l l  be  propor t ioned by  we igh t .   Weigh ing sha l l  be  per fo rmed wi th  a l l  
receptac les  and sca les  insu la ted  aga ins t  the  v ib ra t ion  or  movement  o f  
the  res t  o f  the  p lan t .   The insu la ted  receptac les  and sca les  sha l l  be  such 
tha t  the  er ro r  in  we igh ing ,  wh i le  the  en t i re  p lan t  o r  any  par t  o f  the  p lan t  
is  opera t ing,  sha l l  no t  exceed 2 percent fo r  the  b i tuminous  mater ia l  and 
the  ind iv idua l  minera l  aggregate  components ,  o r  1 -1 /2  percent  fo r  any 
ba tch .   Weigh ing o f  b i tuminous  mater ia l  sha l l  be done in  a  heated , 
insu la ted  bucket  suspended f rom a  spr ingless  d ia l  sca le  sys tem. 

Minera l  aggregate  f rom each ind iv idua l  s tockpi le /ho t  b in  sha l l  be 
proper ly  p ropor t ioned and in t roduced in to  the  aspha l t ic  concre te .  

A pos i t i ve  s igna l  sys tem sha l l  be prov ided and u t i l i zed  dur ing produc t ion 
to  ind ica te  the  low leve l  o f  minera l  aggregate  in  the  b ins .   The p lan t  w i l l  
no t  be  permi t ted  to  operate  un less  the  s igna l  sys tem is  in  good work ing 
cond i t ion .   Each b in  sha l l  have an  over f low chute  or  a  d iv ider  to  p revent 
mater ia l  f rom sp i l l ing in to ad jacent  b ins .  

The in t roduc t ion  o f  b i tuminous  mater ia l  sha l l  be  cont ro l led  by  an 
au tomated sys tem fu l ly  in tegra ted  wi th  the cont ro ls  fo r  minera l  
aggregate  and minera l  admix tu re .  

The cont rac tor  sha l l  p rov ide  da i ly  documenta t ion o f  the  we igh t  and 
propor t ion  o f  each ind iv idua l  component  (minera l  aggregate ,  minera l  
admix tu re ,  and b i tuminous  mater ia l )  incorpora ted  in to  the  mix ,  wi th in 
th ree  days o f  the  produc t ion ,  exc lud ing weekends and ho l idays .   When 
a  ded ica ted  p lan t  is  be ing used,  p lan t  s ta r tup  waste  sha l l  be  shown in 
the  ho t  p lan t  documentat ion .   In  add i t ion ,  when rec la imed aspha l t ic  
pavement  (RAP)  is  used,  the  cont rac tor  sha l l  p rov ide  da i ly  
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documenta t ion  o f  the  we igh t ,  de termined by  a ca l ibra ted  or  cer t i f ied  be l t  
sca le ,  and propor t ion o f  mater ia l  f rom each ind iv idua l  RAP s tockp i le  
incorpora ted  in to  the  mix.   The percent  mo is ture  conten t  o f  the  RAP 
mater ia l  f rom each s tockpi le  sha l l  a lso be de termined and prov ided da i ly  
by  the  cont rac tor .  

When Warm Mix  Aspha l t  (WMA) techno logies  are  used,  the  cont rac tor  
sha l l  p rov ide  the  percent o f  water  ( fo r  WMA water  foaming processes) 
and/or  the  percent  o f  WMA add i t ive  incorpora ted in  the  mix .   The percent 
o f  each WMA techno logy  sha l l  be  repor ted  e i ther  by  we igh t  o f  to ta l  mix  
o r  by  we igh t  o f  to ta l  b inder .  

When incorpora t ing WMA techno logies ,  the  ho t  p lan t  sha l l  be  mod i f ied 
as  requ i red  by  the  WMA techno logy  manufac turer  to  in t roduce the  WMA 
techno logy .   P lan t  mod i f ica t ions  may inc lude add i t iona l  p lan t  
ins t rumenta t ion ,  the  ins ta l la t ion  o f  aspha l t  b inder  foaming sys tems 
and/or  WMA add i t ive  de l ivery  sys tems,  ad jus t ing the  p lan t  burner  and/or  
the  mix ing drum f l igh ts  in  o rder  to  opera te  a t  lower  p roduc t ion 
tempera tures ,  and/or  reduc ing the  produc t ion  ra te  o f  WMA.  

The produc t ion  o f  the  p lan t  sha l l  be  governed by the  ra te  requ i red  to 
ob ta in  a  thorough and un i fo rm mix tu re  o f  the  mater ia ls .  

Dry ing and heat ing sha l l  be  accompl ished in  such a manner  as  to 
p rec lude the  minera l  aggregate  f rom becoming coated  wi th  fue l  o i l  or  
carbon. 

A cont inuous record ing pyrometer  sens i t i ve  to  a ra te  o f  tempera ture 
change no t  less  than 10  degrees  F per  minu te sha l l  au tomat ica l ly  record  
the  tempera ture o f  aspha l t ic  concre te o r  mineral  aggregate  a t  the 
d ischarge chute  o f  the  dryer .   A  copy  o f  the  pyrometer  read ing sha l l  be 
prov ided to  the  Engineer  da i ly .  

I f  the  aspha l t ic  concre te  is  d ischarged f rom the  mixer  in to a  hopper ,  the 
hopper  sha l l  be  cons t ruc ted  so  tha t  segregat ion  o f  the  aspha l t ic  concre te 
wi l l  be  min imized.  

403-3 Measurement  and Payment:  

No measurement  o r  d i rec t  payment  wi l l  be  made fo r  p rov id ing a  ho t  p lan t  
meet ing the  requ i rements  spec i f ied  here in ,  the  cos t  be ing cons idered as 
inc luded in  the  respec t ive cont rac t  i tems. 

SECTION 404 BITUMINOUS TREATMENTS: 

404-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing a l l  mater ia ls  and 
cons t ruc t ing or  app ly ing a  s ingle  o r  mu l t ip le  course  b i tuminous  t rea tment 
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in  accordance wi th  the requ i rements  o f  the  spec i f i ca t ions  and in 
reasonab ly  c lose conformi ty  to  the  l ines shown on the  pro jec t  p lans  or  
es tab l ished by  the  Engineer .  

The k ind  o f  b i tuminous  t rea tment  may cons is t  o f  one or  a  combina t ion  o f  
the  fo l lowing:  

(A)  Pr ime Coat ;  
(B)  Tack  Coat ;  
(C)  Fog Coat ;  
(D)  Emuls i f ied  Aspha l t  Ch ip  Sea l  wi th  Fog Coat ;  and/or  
(E)  Hot  App l ied  Ch ip  Sea l  wi th  Fog Coat .  

404-2 Mater ia ls :  

404-2 .01 Bi tuminous Mater ia ls :  

The b i tuminous  mater ia l  sha l l  be  o f  the  type  and grade spec i f ied  in  the 
Spec ia l  Prov is ions  and sha l l  con form to  the  requ i rements  o f  the  fo l lowing 
subsec t ions :  

Aspha l t  Cement  1005-3 .01 
L iqu id  Aspha l t  1005-3 .02 
Emuls i f ied  Aspha l t  1005-3 .03 
Emuls i f ied  Aspha l t  (Spec ia l  Type)  1005-3 .04 
Recyc l ing Agents  1005-3 .05 
Emuls i f ied  Recyc l ing Agents 1005-3 .06 
Crumb Rubber  Aspha l t  1009-2 

 
App l ica t ion  tempera tures o f  b i tuminous  mater ia ls  sha l l  con form to  the 
requ i rements  o f  Tab le  1005-6 .   Po lymer  mod i f ied  b i tuminous  mater ia ls  
sha l l  no t  exceed 390 degrees  F,  o r  less  as  spec i f ied  by  the  supp l ier .    

I f  emuls i f ied  aspha l t  o f  any  type is  he ld  overn igh t ,  i t  sha l l  be  reheated 
and agi ta ted  pr io r  to  fu r ther  app l ica t ion .  

404-2 .02 Aggregate  Mater ia ls :  

(A)   Genera l :  

The cont rac tor  sha l l  p rov ide  a  source o f  aggregate  mater ia l  in  
accordance wi th  the  requ i rements  o f  Sec t ion  1001 o f  the  spec i f i ca t ions . 

Aggregate  mater ia l  wi l l  be  sampled  fo r  gradat ion acceptance in  the  f ina l  
s tockp i le  be fore  incorpora t ion  in to  the work .   For  p recoated  aggregate ,  
sampl ing wi l l  occur  p r io r  to  p recoat ing.    

The aggregate  mater ia l  wi l l  be  acceptab le  when the tes t  va lues  for  each 
spec i f ied  aggregate  charac ter is t ic  are  wi th in  the  spec i f ied  l imi ts .  
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(B)   Blot ter  Mater ia l :  

Blo t te r  mater ia l  sha l l  be na tura l  sand, c rushed sand,  vo lcan ic c inders ,  
o r  o ther  approved mater ia l  and sha l l  be  f ree  o f  de le te r ious  mater ia ls  or  
fo re ign  subs tances . 

The grad ing sha l l  meet  the  fo l lowing requ i rements  when tes ted  in 
accordance wi th  the  requ i rements  o f  Ar izona Tes t  Method 201:  

Sieve Size  Percent  Passing 
3/8  inch 100 

No.  4    80  -  100 
No.  16   45  -  80 

No.  200     0  -  5 .0 
 

(C)   Cover  Mater ia l :  

Aggregate  fo r  cover  mater ia l  sha l l  be  o f  c lean sand,  grave l ,  o r  c rushed 
rock  and sha l l  be  f ree  f rom lumps or  ba l ls  o f  c lay  and sha l l  no t  con ta in  
ca lcareous  or  c lay  coat ings ,  ca l iche ,  syn the t ic  mater ia ls ,  o rgan ic  mat te r ,  
o r  fo re ign  subs tances . 

The gradat ion  sha l l  meet  the  fo l lowing requ i rements  fo r  the  Class 
spec i f ied  in  the  Spec ia l  Prov is ions  when tes ted  in accordance wi th  the  
requ i rements  o f  Ar izona Tes t  Method 201. 

Sieve Size  Percent  Passing 
Class 1 Class 2 

1/2  inch 100  
3 /8  inch 70  –  90 100 
1 /4  inch 0  –  10 70  –  90 

No.  4  - - -  0  –  10 
No.  8  0  –  5 0  –  5 

No.  200 0  –  1 .0 0  –  1 .0 
 
Cover  mater ia l  sha l l  meet the  fo l lowing requ i rements :  
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Aggregate  
Character is t ics 

Test  
Method Requirement  

Abras ion AASHTO T 96 100 Rev. ,  Max 9% 
500 Rev. ,  Max 40% 

Carbonates Ar izona Tes t  
Method 238 Max imum 20% 

Frac tured  Coarse  
Aggregate  Par t ic les  

Ar izona Tes t  
Method 212 

Min imum 85% (a t  
leas t  two f rac tu red  

faces)  and min imum 
92% (a t  leas t  one 

f rac tu red  face)  
de termined on  p lus  

No.  4  mater ia l  

F lak iness  Index Ar izona Tes t  
Method 233 Max imum 20% 

Bu lk  Oven Dry  
Spec i f ic  Grav i ty  

Ar izona Tes t  
Method 210 2 .350 –  2 .850 

Water  Absorp t ion Ar izona Tes t  
Method 210 0  –  2 .5% 

 
(D)   Precoated Cover  Mater ial :  

The aggregate  fo r  cover mater ia l  sha l l  meet  the requ i rements  g iven 
above fo r  aggregate  charac ter is t ics  p r io r  to  p recoat ing wi th  b i tuminous  
mater ia l .  

Pr io r  to  p lac ing,  the  cover  mater ia l  sha l l  be  precoated  wi th  a  grade o f  
PG aspha l t  cement  wh ich  meets  the  requ i rements  o f  Sec t ion  1005 o f  the 
spec i f i ca t ions .   The precoat ing sha l l  be  accompl ished by  mix ing a t  a  
cent ra l  p lan t  un t i l  the aggregate  is  even ly coated .   The cover  mater ia l  
sha l l  have a  min imum tempera ture  o f  250 degrees  F a t  the  t ime of  
p recoat ing wi th  aspha l t  cement .   The cover  mater ia l  sha l l  be precoated 
wi th  approx imate ly  0 .40  to  0 .60  percent  aspha l t  cement ,  by  we igh t  o f  the  
aggregate .   The f ina l  percentage o f  aspha l t  cement  used fo r  p recoat ing 
wi l l  be  as  d i rec ted  by  the  Engineer .   The end resu l t  sha l l  be  a  dus t  f ree 
mater ia l .    

For  ho t  app l ied  ch ip  sea l  coa ts ,  no  more  than the  quant i ty  o f  p recoated 
cover  mater ia l  needed fo r  one day  o f  ch ip  sea l  p roduc t ion  sha l l  be 
s tockp i led ,  un less  o therwise  approved by  the  Engineer .  

404-3 Construct ion Requirements:  

404-3 .01 Seasonal  and Weather  L imitat ions:  

The cont rac tor ’s  b id  submi t ta l  and in i t ia l  cons t ruc t ion  schedu le  sha l l  
adhere  to  the  beginn ing and end ing da tes  shown in Subsec t ion  404-7  o f  
the  spec i f i ca t ions  fo r  p lacement  o f  b i tuminous  mater ia l  used in  ch ip  sea l  
coa ts .  B i tuminous mater ia l  used in  ch ip  sea l  coa ts sha l l  on ly  be  p laced 
when the  ex is t ing b i tuminous  sur face  is  d ry ,  the  pavement  sur face 



SECTION 404 

301 
 

tempera ture is  a t  leas t  85  degrees  F,  and the  ambien t  tempera ture a t  
the  beginn ing o f  the  app l ica t ion  o f  b i tuminous mater ia l  i s  a t  leas t  
65  degrees  F and r is ing.   The app l ica t ion  o f  b i tuminous  mater ia l  sha l l  
be  s topped when the  ambien t  tempera ture is  70  degrees  F or  less and 
fa l l ing.  

No p lacement o f  b i tuminous  mater ia l  fo r  ch ip sea ls  sha l l  occur i f  ambien t  
tempera tures  are  forecas ted  to  be  a t  o r  be low 40 degrees  F a t  any  t ime 
dur ing the  day  or  n igh t  a f te r  p lacement .  

For  ho t  app l ied  ch ip  sea ls ,  no p lacement  shal l  occur  i f  ambien t  
tempera tures  exceed,  o r  a re  fo recas ted  to  exceed,  110 degrees  F the 
day  be fore ,  the  day  o f ,  o r  the  two days  a f te r  pav ing.  

Placement  sha l l  cease fo r  the  day  i f  sus ta ined wind  ve loc i t ies in  excess 
o f  15  MPH occur  a t  the  pro jec t .  

P lacement  o f  ch ip  sea ls  may be  s topped by  the  Engineer  a t  any  t ime,  
and a l l  o ther  cont rac t  requ i rements ,  inc lud ing s toppage due to weather ,  
sha l l  remain  in  p lace .  

Bi tuminous  mater ia l  used in  p r ime coats  sha l l  normal ly  be app l ied  to an 
ex is t ing aggregate  sur face  on ly when the  ambien t  a i r  tempera ture  in  the 
shade is  a t  leas t  70  degrees  F and when the  ex is t ing aggregate  sur face 
is  s l igh t ly  damp.  

At  any  t ime,  the  Enginee r  may requ i re  tha t  the  work  cease or  tha t  the 
work  day  be  reduced in  the  event tha t  weather  condi t ions ,  e i ther  ex is t ing 
or  expec ted ,  a re  an t ic ipa ted  to  have an  adverse  e f fec t  upon the 
b i tuminous  t rea tment .  

404-3 .02 Equipment:  

(A)   Distr ibutor  Truck:  

Dis t r ibu tor  t rucks  sha l l  be  so  des igned,  equ ipped,  ma in ta ined,  and 
opera ted  tha t  b i tuminous  mater ia l  a t  even heat  may be  app l ied  un i fo rmly 
on  var iab le  wid ths  o f  sur face  a t  read i ly  de termined and cont ro l led  ra tes 
f rom 0 .03  to  1 .00  ga l lons per  square  yard ,  wi th  uni fo rm pressure ,  and 
wi th  an  a l lowab le  t ransverse  var ia t ion  f rom any  spec i f ied  ra te  no t  to  
exceed 10  percent  o r  0 .02  ga l lons  per  square yard ,  wh ichever  is  less .   
Dis t r ibu tor  equ ipment  sha l l  inc lude a  tachometer,  p ressure  gauges,  
accura te  vo lume measur ing dev ices  or  a  ca l ib ra ted  tank ,  and a 
thermometer  fo r  measur ing tempera tures  o f  the  tank  conten ts .   
Dis t r ibu tors  sha l l  be  equ ipped wi th  a  power  un i t  fo r  the  pump and a spray 
bar  wh ich  is  ad jus tab le  la te ra l ly  and ver t ica l ly .   The d is t r ibu tor  sha l l  
p rov ide  fo r  con t inuous  c i rcu la t ion  o f  the  b i tuminous mater ia l  th rough the  
tank  and spray  bar .  

Pr io r  to  the  spread ing o f  b i tuminous mater ia l ,  a l l  d is t r ibu tor  t rucks 
proposed fo r  use  sha l l  have been tes ted  fo r  ra te  of  t ransverse  spread, 
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in  accordance wi th  the  requ i rements  o f  Ar izona Tes t  Method 411,  and 
cer t i f ied  wi th in  12  months  pr io r  to  the  da te  o f  spread ing.   Upon 
cer t i f i ca t ion ,  an  ADOT Bi tuminous  Dis t r ibu t ion  Truck  Cer t i f i ca t ion  s t icker 
sha l l  be  app l ied  in  a c lear ly  v is ib le  loca t ion ins ide  the  dr iver ’s  s ide  door 
o f  the  t ruck .   A va l id  copy  o f  the  Cer t i f i ca te  o f  Tes t  (Ar izona Tes t  Method 
411)  sha l l  be  car r ied  in  the  d is t r ibu tor  t ruck .    The Engineer  may a t  any  
t ime requ i re  tha t  each d is t r ibu tor  t ruck  be  tes ted  to  de termine the  ra te 
o f  the  t ransverse  spread. 

Al l  tes t ing and sampl ing,  inc lud ing the  prepara t ion  o f  tes t  pads  and test  
p la tes ,  sha l l  be  per fo rmed by  an  independent  tes t ing labora tory  wh ich 
has  been approved by  the Eng ineer  to  per fo rm Ar izona Tes t  Method 411. 
A pro fess iona l  engineer ,  regis te red  in  the  Sta te  o f  Ar izona and employed 
by  the  independent  tes t ing labora tory ,  sha l l  be  respons ib le  fo r  a l l  tes t ing 
and tes t  resu l ts .  Tes t ing sha l l  be  per fo rmed a t  no  cos t  to  the 
Depar tment .  

Dis t r ibu tor  t rucks  sha l l  be  equ ipped wi th  the  appropr ia te  s ize  nozz les 
ad jus ted  to  the  proper  angle  wi th  the  assoc ia ted  ad jus tment  wrench to 
ach ieve  max imum over lap o f  spray  and an  even app l ica t ion .  

Dis t r ibu tor  t rucks  sha l l  have a  ca l ib ra ted  thermometer  and vo lume gauge 
or  o ther  dev ice  wi th  wh ich  the  vo lume o f  mater ia l  in  the  tank  may be  
measured to  wi th in 50 ga l lons .   The pump sha l l  be shown to have been 
ver i f ied  by  a  mass  f low meter  o r  o ther  acceptab le  means wi th in  the  las t  
12  months .   The spray  bar sha l l  be  adequate ly  f lushed o f  p r io r  mater ia ls ,  
so lvents ,  o r  o ther  contaminants .    

Equ ipment  wh ich  fa i ls  to  prov ide  an  acceptab le  app l ica t ion  o f  b i tuminous 
mater ia l  sha l l  be  removed f rom the  pro jec t .  

(B)   Power  Brooms:  

Power  b rooms sha l l  be o f  the  ro ta ry  o r  p ickup type,  capab le o f  
comple te ly  remov ing a l l  excess  ch ips ,  and c lean ing wi thout  gouging or  
tear ing the  sur face .  

(C)   Rol lers:  

Rol le rs  sha l l  be  o f  the  osc i l la t ing type  hav ing a  wid th  o f  no t  less  than 4 
fee t  wi th  pneumat ic  t i res o f  equa l  s ize  and d iameter .   Wobb le-whee l  
ro l le rs  wi l l  no t  be  permi t ted .   The t i res  sha l l  be  spaced so  tha t  the  gaps  
be tween ad jacent  t i res  wi l l  be  covered by  the  fo l lowing t i res .   Un less 
foam f i l led ,  the  t i res  sha l l  be  in f la ted  per  the  manufac turer ’s  
spec i f i ca t ions  and main ta ined so  tha t  the  a i r  p ressure  wi l l  no t  vary  more 
than 5 pounds per square  inch  f rom the des ignated  pressure .   
Pneumat ic - t i red  ro l le rs  sha l l  be  proper ly  ba l las ted  and cons t ruc ted  so 
tha t  the to ta l  we igh t  o f  the  compactor  can be var ied  to p roduce an 
opera t ing we igh t  per  t i re  o f  no t  less  than 2 ,000 pounds.  
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(D)   Aggregate  Spreaders:  

The app l ica t ion  o f  cover  mater ia l  sha l l  be accompl ished by  means o f  a 
ca l ib ra ted  spreader .   The spreader  sha l l  be  a  se l f -p rope l led,  
computer ized  ra te -cont ro l led  un i t  capab le  o f  an  app l ica t ion  wid th  o f  14 
fee t  o r  grea ter .   The spreader  sha l l  be  in good mechan ica l  cond i t ion  and 
capab le  o f  app ly ing aggregate  un i fo rmly  across  the spread wid th .  

Ch ip  spreader  boxes  sha l l  be  ca l ib ra ted  to  ensure  cons is ten t  d ischarge 
across a l l  o f  the  chutes except where  the  d ischarge is  in ten t iona l ly  
ad jus ted  to  compensate  fo r  s i te  cond i t ions  and cons t ruc t ion  opera t ions .  

The app l ica t ion  o f  b lo t te r  mater ia l  sha l l  be  accompl ished by means o f  a 
sand s l inger  o r  o ther  equ ipment  approved by  the  Engineer .  

Aggregate  app l ica t ion  ra tes  are  expec ted  to  vary  f rom 4  to  32  pounds 
per  square  yard ,  depend ing on  the  type  o f  cons t ruc t ion .  

404-3 .03 Traf f ic  Control :  

In  the  cons t ruc t ion  or  appl ica t ion  o f  a  b i tuminous  t rea tment ,  the  t rea ted 
roadway sur face  sha l l  no t  be  used by  the  cont rac tor ,  i t s  agents ,  o r  o thers 
un t i l  i t  has  been es tab l ished to  the  sa t is fac t ion  o f  the  Engineer  tha t  the 
t rea ted roadway sur face wi l l  no t  be damaged or  marred  under  the  ac t ion 
o f  t ra f f i c .   No t ra f f i c  of  any  descr ip t ion  sha l l  be  a l lowed on  any 
b i tuminous  app l ica t ion  unt i l  approved by  the  Engineer .   The cont rac tor  
sha l l  e rec t  and main ta in  approved bar r icades ,  s igns ,  and o ther  t ra f f ic  
con t ro l  dev ices  and sha l l  use  every  poss ib le  means to  p ro tec t  the  work 
and to  exc lude t ra f f i c  f rom the  roadway sur face  fo r  as  long a  t ime as 
may be  requ i red .   Tra f f ic  sha l l  be  hand led  in  the  manner  most  conven ien t  
to  the t rave l ing pub l ic .   When t ra f f i c  is  hand led on  a  one-way bas is ,  the 
cont rac tor  sha l l  prov ide such f laggers  and p i lo t  t rucks  as deemed 
necessary  to ensure  adequate  pro tec t ion  fo r  the  roadway sur face .   
Tra f f ic  may be  de toured around the work ,  p rov ided tha t  de tours  a re 
cons t ruc ted  and main ta ined in  a  sa t is fac to ry  manner  and proper ly  
s igned.   When i t  i s  necessary  to  prov ide  fo r  t ra f f i c  across  a  b i tuminous 
t rea ted  sur face ,  the  c rossing sha l l  be  b lo t ted  wi th  mater ia l ,  as  d i rec ted ,  
be fore  the  c ross ing is  opened to  t ra f f i c .  

404-3 .04 Preparat ion of  the  Surface: 

The sur face  to  be  t rea ted  sha l l  be  thorough ly  c leaned to  the  sa t is fac t ion 
o f  the  Engineer  p r io r  to  app ly ing the  b i tuminous  mater ia l .    

When the  work  cons is ts  o f  a  ch ip  sea l  coa t  o r  when b lo t te r  mater ia l  i s  
app l ied ,  se l f -p rope l led  ro ta ry  power  b rooms and/or  p ickup brooms,  a long 
wi th  hand brooms,  i f  necessary ,  sha l l  be  used immedia te ly  in  advance 
o f  app ly ing the  b i tuminous  mater ia l .  

When a  b i tuminous  t rea tment  is  to  be  app l ied  to  an  ex is t ing aggregate 
sur face ,  the  sur face  sha l l  be  un i fo rmly  smooth ,  f i rm and reasonab ly  t rue 
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to  grades  and c ross  sec t ions  as  shown on the  pro jec t  p lans ,  and sha l l  
be  so main ta ined th roughout  the p lac ing o f  the  b i tuminous  t rea tment .   In  
no  event  sha l l  a  b i tuminous  t rea tment  be  p laced on a  so f t ,  uneven base.  
Any  ho les ,  depress ions  or  i r regu la r i t ies  sha l l  be  repa i red .   A l l  loose and 
unsu i tab le  mater ia l  sha l l  be  removed and rep laced by  su i tab le mater ia l ,  
wh ich  sha l l  be  compacted to  p roduce a  dense sur face  conforming to  the 
ad jacent  a rea .   Un i fo rmi ty  o f  sur face  tex tu re is  o f  the  u tmost impor tance. 

When requ i red ,  the  ex is t ing aggregate  sur face  on  wh ich  the  b i tuminous 
t rea tment  is  to  be  p laced sha l l  be  l igh t ly  b laded,  watered  and compacted 
immedia te ly  p r io r  to  the  app l ica t ion  o f  b i tuminous  mater ia l .   In  ex t remely 
d ry  a reas ,  add i t iona l  l igh t  app l ica t ions  o f  water  may be  requ i red  pr ior  to 
the  app l ica t ion  o f  the b i tuminous  mater ia l  to  fac i l i ta te  penetra t ion  o f  the 
b i tuminous  mater ia l .  

404-3 .05 Appl icat ion of  Bi tuminous Mater ia l :  

The types ,  grades ,  and approx imate  ra tes  o f  app l ica t ion  o f  b i tuminous 
mater ia l  fo r  fog coat ,  p r ime coat ,  and tack  coat  wi l l  be  as  spec i f ied  in 
the  Spec ia l  Prov is ions .   The app l ica t ion  ra tes fo r  ch ip  sea l  coa ts sha l l  
be  de termined by the cont rac tor  in  accordance wi th  the requ i rements 
here in ,  sub jec t  to  approva l  by  the  Engineer .  

The ra tes  to  be  app l ied may vary  subs tan t ia l ly  because o f  d i f fe rent  
sur face  cond i t ions  wi th in  the  pro jec t  l imi ts .   The ac tua l  b i tuminous  
mater ia l  app l ica t ion shal l  no t  vary  more than 10  percent  f rom the 
app l ica t ion  ra te  spec i f ied by  the  Engineer .  

The b i tuminous mater ia l  sha l l  be  un i fo rmly  app l ied  to  the  prepared 
sur face  a t  the  ra te  spec i f ied  by  the  Engineer  and in one app l ica t ion .  

The var ious  types  or  grades  o f  b i tuminous  mater ia ls  sha l l  be  app l ied  a t  
tempera tures  wi th in  the l imi ts  g iven  in  Tab le  1005-6 ,  and a t  no t ime sha l l  
the  cont rac tor  inc rease the  tempera ture  o f  the  b i tuminous  mater ia l  
above the  h igher  l imi t  spec i f ied .  

In  o rder  to ob ta in  un i fo rm d is t r ibu t ion ,  the  d is tr ibu t ion  sha l l  be prompt ly  
s ta r ted  or  s topped a t  the junc t ion  o f  two app l ica t ions  in  a  manner  tha t  
wi l l  no t  resu l t  in  over laps or  gaps  in  the  app l ica t ions .  

The d is t r ibu t ion  sha l l  be  prompt ly  cu t  o f f  p r io r  to  the decrease in  un i fo rm 
f low caused by  the  d is t r ibu tor  tank  becoming empty ,  when there  is  a 
decrease in  un i fo rm f low due to  any  reason,  o r  when the  fo rward  
movement  o f  the  d is t r ibu tor  s lows down or  s tops .  

In  the event  tha t  any  spots  a re missed in  the  app l ica t ion ,  o r  any  areas 
deve lop  tha t  do no t  have a  un i fo rm spread or  penet ra t ion ,  such areas 
sha l l  be  remedied  wi thout  unnecessary  de lay .  

Care  sha l l  be  taken to  p revent  the  spray ing or  sp la t te r ing o f  b i tuminous 
mater ia l  on  ad jacent  pavements ,  s t ruc tu res ,  curb ,  guardra i l ,  t rees  and 
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shrubbery ,  o r  any  o ther ob jec t  ou ts ide  o f  the  area  des ignated  fo r  
spray ing.  

Unused b i tuminous  mater ia l  sha l l  be  the respons ib i l i t y  o f  the  cont rac tor . 

404-3 .06 Appl icat ion of  Blot ter  Mater ia l :  

The approx imate  amount  o f  b lo t te r  mater ia l ,  when requ i red  as  a  par t  o f  
a  b i tuminous  t rea tment ,  wi l l  be  spec i f ied  in the  Spec ia l  Prov is ions;  
however ,  the  Engineer  wi l l  spec i fy  the  exac t  ra te  to  be  app l ied  based on  
the  charac ter is t ics  o f  the  b i tuminous  t rea ted  sur face .  

Blo t te r  mater ia l ,  a t  the  t ime o f  spread ing,  sha l l  be  wet  bu t  f ree  f rom 
runn ing water .  

B lo t te r  mater ia l  sha l l  be  un i fo rmly  spread.  Any  overs ize aggregate  or  
fo re ign  mater ia l  p icked up dur ing s tockp i l ing or  loading opera t ions  sha l l  
be  e l imina ted  be fore en ter ing the  spreader .   Supp lementa l  spread ing or  
smooth ing sha l l  be  done by  hand methods  where  necessary .  

For  ch ip  sea ls  wi th  an  emuls i f ied  aspha l t  b inder  coat ,  the app l ica t ion 
ra te  sha l l  be  8  pounds per  square  yard  or  as  spec i f ied  by  the  Engineer .  

I f  b lo t te r  mater ia l  i s  requ i red  fo r  a  ho t  app l ied  ch ip  sea l ,  the  b lo t ter  
mater ia l  sha l l  be  app l ied  in  one or  more  app l ica t ions  fo r  a  to ta l  
app l ica t ion  o f  2  pounds per  square  yard .   The Eng ineer  may reduce or  
e l imina te  b lo t te r  mater ia l  i f  deemed to  be  unnecessary .  

Pr io r  to  f ina l  acceptance and when ordered by the  Engineer ,  the 
cont rac tor  sha l l  remove and d ispose o f  any  excess  b lo t te r  mater ia l .   The 
method o f  remova l  and the  d isposa l  o f  any  excess  b lo t te r  mater ia l  sha l l  
be  the  cont rac tor 's  respons ib i l i t y .  

404-3 .07 Joints:  

Transverse  jo in ts  wi th  the  preced ing work ,  a t  in te rsec t ions ,  and a t  a l l  
ex is t ing pavements  and st ruc tu res  sha l l  be  made by  a  method approved 
by  the  Engineer  p r io r  to  the  s ta r t  o f  the  work .  

Un less  o therwise  d i rec ted  by  the  Engineer ,  t ransverse  jo in ts  wi th  the 
preced ing work  sha l l  be  made by  p lac ing bu i ld ing paper  over  the  end o f  
the  prev ious  app l ica t ion ,  and the  jo in ing app l ica t ion  sha l l  s ta r t  on  the 
bu i ld ing paper .   Once the  app l ica t ion  process  has  progressed beyond 
the  paper ,  the  paper  sha l l  be  d isposed o f  as  d i rec ted  by  the  Engineer .   
Transverse  jo in ts  a t  o ther loca t ions  sha l l  be  made by  a  method approved 
by  the  Engineer  p r io r  to  the  s ta r t  o f  the  work .  

Longi tud ina l  jo in ts  sha l l  be  over lapped be tween 2  to  6  inches .  
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Jo in ts  sha l l  be  c leaned as  deemed necessary  by  the  Engineer  p r io r  to 
the  app l ica t ion  o f  b i tuminous  mater ia l  in  the  ad jacent  s t r ip .  

Regard less  o f  the  wid th o f  the roadway to  be  sea led ,  the  number  o f  
longi tud ina l  jo in ts  sha l l  be  kept  to  a  min imum and sha l l  be  loca ted  to  the 
grea tes t  degree poss ib le so  tha t  they  wi l l  co inc ide  wi th  pa in ted  l ines 
be tween t ra f f i c  lanes .  

404-4 Pr ime Coat:  

The type o f  b i tuminous  mater ia l  and the  approx imate  app l ica t ion  ra te 
sha l l  be  as  spec i f ied  in  the  Spec ia l  Prov is ions .  

When i t  i s  deemed necessary ,  areas hav ing excess  b i tuminous  mater ia l  
sha l l  be  b lo t ted  wi th  mater ia l  as  d i rec ted .  

When so  d i rec ted ,  the  sur face  o f  the  comple ted  pr ime coat  sha l l  be  ro l led 
wi th  a  pneumat ic - t i red  ro l le r .  

The in tegr i ty  o f  the  pr ime coat  sha l l  be  main ta ined a t  a l l  t imes un t i l  the 
nex t  course  is  p laced or  un t i l  f ina l  acceptance.   In  the  event  t ra f f i c  has 
caused ho les  or  b reaks  in  the  sur face ,  such ho les  or  b reaks  sha l l  be 
sa t is fac tor i l y  repa i red  by  the  cont rac tor .  

404-5 Tack Coat:  

Tack  coat  sha l l  be  app l ied  pr io r  to  p lac ing a  b i tuminous  mix tu re  on  a 
p r imed sur face ,  an  ex is t ing b i tuminous  sur face ,  o r  an  ex is t ing Por t land 
cement  concre te  pavement  sur face .   Tack  coat  sha l l  a lso be app l ied 
be tween layers  o f  b i tuminous  mix tu res .   A l i gh t  coa t  o f  b i tuminous 
mater ia l  sha l l  a lso  be  app l ied  to  edges  or  ver t ica l  sur faces  aga ins t  wh ich 
a  b i tuminous  mix tu re  is  to be  p laced. 

The cont rac tor  sha l l  choose the  b i tuminous  mater ia l  to  be  used fo r  tack 
coat .   The Engineer  must  approve the  contrac tor 's  cho ice  o f  b i tuminous 
mater ia l  p r io r  to  i ts  use .  

The ra te  o f  app l ica t ion  fo r  the  spec i f i c  usage wi l l  be  spec i f ied  by  the 
Engineer .   The fo l lowing tab le  shows approx imate  tack  coat  app l ica t ion 
ra tes :  
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Type of  
Bi tuminous 

Mater ia l  

Approximate  Tack Coat  
Appl icat ion Rates:  

Gal lons /  Square  Yard Payment  
Factor  

Pr ior  to Plac ing 
ACFC or  AR-ACFC 

Al l  Other  
Tack Coats 

Emuls i f ied  Aspha l t  
(Spec ia l  Type)  –  
See Note  Be low.  

Not  Al lowed  0 .12 0 .7 

Emuls i f ied  Aspha l t  
(Other  than Spec ia l  
Type)  

0 .08 0 .08 1 .0 

Aspha l t  Cement  0 .06  to  0 .08 0 .06  to  0 .08 1 .0 

Note :  

(1 )  Emuls i f ied  Aspha l t  (Spec ia l  Type)  sha l l  cons is t  o f  Type SS-1  or  
CSS-1  emuls i f ied  aspha l t  d i lu ted  wi th  water  to p rov ide an 
aspha l t  con ten t  o f  no t  less  than 26  percent .  

 
The Engineer  may ad jus t  the  app l ica t ion  ra te .  

I f  emuls i f ied  aspha l t  o f  any  type  is  used,  i t  sha l l  have broken be fore  the 
b i tuminous  mix tu re  is  p laced. 

Tack  coat  sha l l  be  app l ied  on ly  as  fa r  in  advance o f  the  p lacement  o f  
the  b i tuminous mix tu re  as is  necessary to  ob ta in the  proper  cond i t ion  o f  
tack iness .   In  no event  sha l l  more  tack  coat  be  app l ied  in one day than 
wi l l  be  covered by  the  b i tuminous  mix tu re  dur ing tha t  same day .  

404-6 Fog Coat:  

The type o f  b i tuminous  mater ia l  and the  approx imate  app l ica t ion  ra te 
sha l l  be  as  spec i f ied in  the  Spec ia l  Prov is ions .   The mater ia l  sha l l  be 
d i lu ted  wi th  one par t  water  to  one par t  b i tuminous  mater ia l .  

B lo t te r  mater ia l  sha l l  be  app l ied  to  the  t rea ted  sur face  in  one or  more  
app l ica t ions  fo r  a  to ta l  app l ica t ion  as  spec i f ied  in  the  Spec ia l  Prov is ions 
a t  a  t ime spec i f ied  by  the Engineer  and be fore  open ing to  t ra f f i c .  

B lo t te r  mater ia l  sha l l  be  app l ied  to  the  t rea ted  sur face  in  one or  more  
app l ica t ions  fo r  a to ta l  app l ica t ion o f  approx imate ly 2  pounds per  square 
yard  a t  a  t ime spec i f ied  by  the  Engineer  and be fore  open ing to  t ra f f i c .  

The Eng ineer  may ad jus t  the  ac tua l  app l ica t ion  rate  based on  spec i f i c  
t r ia ls  and v isua l  observa t ions  per fo rmed on test  a reas  fo r  d i f fe ren t  
pavement  types .  
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404-7 Chip Seal  Coat :  

404-7 .01 Genera l :  

The cont rac tor  sha l l  p repare  the i r  b id  submi t ta l  and in i t ia l  cons t ruc t ion 
schedu le ,  submi t ted  a t  the  Precons t ruc t ion  Conference as  descr ibed in 
Subsec t ion  108.03  o f  the  spec i f i ca t ions ,  based on  the  fo l lowing 
beginn ing and end ing da tes  fo r  aspha l t ic  concre te  p roduc t ion .   

Average Elevat ion of  
Project ,  Feet  

Beginning and Ending 
Dates 

0 –  3499 
0  –  3499 

3500 –  4999 
5000 and over 

March  15  –  May 31 
September  1  –  October  31  

May 1  –  September  30 
June 1  –  August  31 

 
Any  proposed p lacement  dev ia t ing f rom the  beginning and end ing days 
sha l l  be  de ta i led  in  the  wr i t ten  schedu le  o f  cons t ruct ion  submi t ted  a t  the 
week ly  meet ing descr ibed in  Subsec t ion  108.04  o f  the  spec i f i ca t ions .   
No cont rac t  t ime ex tens ion  wi l l  be  gran ted  fo r  p lacement  ou ts ide  o f  the 
beginn ing and end ing da tes .   Any p lacement dev ia t ing f rom the 
beginn ing and end ing da tes  sha l l  be  a t  the  so le  r isk  o f  the  cont rac tor .    

For  ho t  app l ied  ch ip  sea ls,  the  type  and grade o f  aspha l t  b inder  sha l l  be 
as  spec i f ied  in  the  Spec ia l  Prov is ions .  

The cont rac tor  sha l l  de termine  the  app l ica t ion  ra tes  and cor respond ing 
quant i t ies  o f  b i tuminous  mater ia l  and cover mater ia l  fo r  ch ip sea l  coa t  
in  accordance wi th  Ar izona Tes t  Method 819.   App l ica t ion ra tes are 
sub jec t  to  approva l  by  the Engineer .   Areas  and loca t ions  an t ic ipa ted  to 
requ i re  ad jus tment  to  the  ra te (s )  sha l l  a lso  be  ident i f ied .  

The app l ica t ion  ra tes  and per fo rmance o f  emuls i f ied  aspha l t  ch ip  sea ls 
sha l l  be  ver i f ied  us ing the  Sweep Tes t  in  accordance wi th  ASTM D7000.  
The per fo rmance o f  b i tuminous  mater ia l  sha l l  be  ver i f ied  us ing the Via l i t  
Reten t ion  Tes t  in  accordance wi th  EN 1272-3 ,  mod i f ied  as necessary  to 
accommodate  the  spec i f ic  charac ter is t ics  o f  the  proposed ch ip  sea l .   
However ,  the  occur rence o f  fa i lu re  o f  po lymer  mod i f ied  aspha l t  dur ing 
the  Via l i t  Reten t ion  Tes t  does  no t  cons t i tu te  an  unacceptab le 
per fo rmance o f  b i tuminous  mater ia l .  

The ac tua l  app l ica t ion  ra te  sha l l  be  such tha t  the  aggregate  is  embedded 
approx imate ly  70  percent  (80  percent  above 4 ,000 fee t  e leva t ion)  and 
t rack ing o f  b i tuminous  mater ia l  does  no t  occur under  cons t ruc t ion 
equ ipment  o r  when opened to  t ra f f i c .  

The ac tua l  ra te  o f  cover mater ia l  to  be  app l ied  sha l l  be  such tha t  no 
more  than 5  percent  o f  the  ch ips  app l ied  are  removed dur ing sweep ing 
and approx imate ly  20  percent  vo id  space ex is ts  between the  aggregate  
par t ic les  once rea l igned a f te r  open ing to  t ra f f i c .  
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The proposed ra te (s ) ,  loca t ions  requ i r ing ad jus tment ,  ra te ad jus tments ,  
and the  assoc ia ted  bas is  fo r  each ad jus tment ,  sha l l  be  submi t ted  to  the 
Engineer  fo r  approva l  no  la te r  than f ive  days  fo l lowing comple t ion  o f  the 
Pre-Ac t iv i ty  Walk th rough as  descr ibed in  Subsect ion  404-7 .02  o f  the 
spec i f i ca t ions and a t  least  f i ve  days pr io r  to p lacement  o f  the  tes t  s t r ip .  

The bas is fo r  any  an t ic ipa ted  ad jus tments  sha l l  inc lude use o f  one or  
more  o f  the  fo l lowing:  

(A)  Sand Patch  tes ts  per fo rmed in  accordance wi th STP762 
Pavement  Sur face Charac ter is t ics and Mater ia ls ;  Haydon, 
C.E.  (ASTM,  1982) ;  

(B)  Append ix  B o f  Ch ip  Sea l  Gu ide  fo r  App l ica t ion  and 
Const ruc t ion ;  Pavement Preserva t ion Commi t tee  o f  the 
Ar izona Chapter  o f  The Assoc ia ted Genera l  Cont rac tors 
(AGC-Ar izona Chapter ,  2013) ;  and/or  

(C)  Ar izona Tes t  Method 742 fo r  mean macro tex ture .  

The approved app l ica t ion  ra te (s )  and ad jus tments  sha l l  be  c lear ly  
marked a t  the  cor responding loca t ions  and remain  v is ib le  to equ ipment 
opera tors  p r io r  to  p lacement .  

The cont rac tor  sha l l  submi t  a  min imum 75-pound sample  o f  the cover 
mater ia l  to  the  Engineer  a t  leas t  10  ca lendar  days  pr io r  to  beginn ing 
app l ica t ion  o f  the cover  mater ia l  for  tes t ing.   In  add i t ion  to the submi t ted 
cover  mater ia l ,  the  cont rac tor  sha l l  a lso  submi t  3  ga l lons  o f  emuls ion  (5 
to  8  ga l lons  fo r  ho t  app l ied)  in  1 -ga l lon  cans ,  and 40  pounds o f  
granu la ted  rubber  i f  inc luded in  the  b i tuminous  mater ia l .  

404-7 .02 Pre-Act iv i ty  Walkthrough:  

Pr io r  to  p lacement ,  the  cont rac tor  sha l l  conduct  a  Pre-Ac t iv i ty  
Walk th rough wi th  a l l  par t ies  expec ted  to  work  on  the  ch ip  sea l .  

Locat ions  where  ad jus tments  in  app l ica t ion  ra te  may be  appropr ia te 
sha l l  be  documented.    

A loca t ion  fo r  a  tes t  s t r ip ,  approx imate ly  1 ,000 fee t  in  length  sha l l  be 
ident i f ied .   I f  add i t iona l  tes t  s t r ip  loca t ions  are  des i red  due to  vary ing 
sur face  cond i t ions ,  these sha l l  a lso  be  ident i f ied .  

Other  fac to rs  or  s i te  cond i t ions  such as  tu rn  o r  dece le ra t ion  lanes,  
changes in  sur face  charac ter is t ics ,  c rack  f i l l ,  and  recent  pa tchwork 
wh ich  may a f fec t  p lacement  o f  the  ch ip  sea l  coa t  sha l l  a lso  be  ident i f ied .   
A descr ip t ion  o f  any  a f fec t ing cond i t ions  and the  correspond ing loca t ions 
and ac t ion  to  be  taken to  min imize  the i r  impact  shal l  be  documented. 
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In  add i t ion  to the requ i rements  here in ,  the  i tems conta ined on  the 
check l is ts  p rov ided in  AGC-Ar izona Chapter ’s  Ch ip  Sea l  Gu ide  fo r  
App l ica t ion  and Const ruc t ion  (pages  11  and 12)  sha l l  be  cons idered. 

404-7 .03 Appl icat ion of  Cover  Mater ia l :  

Cover  mater ia l  sha l l  be immedia te ly  and un i fo rmly  spread over  the 
f resh ly  app l ied  b i tuminous  mater ia l  such tha t  aggregate  par t ic les a re 
secure ly  adhered and wi l l  no t  ro l l ,  tumble ,  o r  be  p icked up  dur ing the 
ro l l ing process .   Any  overs ize  aggregate  or  fo re ign  mater ia l  p icked up 
dur ing s tockp i l ing or  load ing opera t ions  sha l l  be  e l imina ted  be fore 
en ter ing the  aggregate  spreader  hopper .   Supp lementa l  spread ing and 
smooth ing sha l l  be  done by  hand methods  where  necessary .  

When emuls i f ied  aspha l t  i s  used, the cover  mater ia l  sha l l  be  a t  a 
sa tura ted  sur face-dry  cond i t ion  a t  the  t ime o f  spread ing.   When 
b i tuminous  mater ia l  o ther  than emuls i f ied  aspha l t  i s  used,  the  cover 
mater ia l  sha l l  be  precoated  as  descr ibed in  Subsec t ion  404-2 .02(D)  o f  
the  spec i f i ca t ions .  

The c lass ,  aggregate  requ i rements ,  and fo r  b idd ing purposes ,  the  
approx imate  ra tes  o f  appl ica t ion  o f  cover  mater ia l  wi l l  be  as  spec i f ied 
here in .  

404-7 .04 Rol l ing Cover  Mater ia l :  

Fol lowing  the  spread ing o f  cover  mater ia l ,  the  sur face  sha l l  be  prompt ly  
ro l led  wi th  se l f -p rope l led  pneumat ic - t i red  compactors .   A su f f ic ien t  
number  o f  compactors  sha l l  be  prov ided to  cover  the  wid th  o f  the 
mater ia l  spread in  one pass  o f  the  compactors  and th is  ro l l ing sha l l  
con t inue un t i l  a  min imum of  th ree  passes  has  been comple ted .   For  ch ip 
sea ls  wi th  a  ho t  app l ied  b inder  coat ,  the  th i rd  pass  sha l l  be  comple ted 
wi th in  15  minu tes  a f te r  the  in i t ia l  ro l l ing commences.  

404-7 .05 Minimum Traf f ic -Free Per iod:  

The min imum t ra f f i c - f ree  per iod  fo r  a  newly  app l ied  emuls ion  ch ip  sea l  
coa t  sha l l  be th ree hours;  however ,  the  cont rac tor 's  hau l ing equ ipment 
may use the new sea l  coa t  dur ing the  t ra f f i c  f ree  per iod a t  a  speed not  
to  exceed 15  mi les  per  hour .   Af te r  the  t ra f f i c  f ree  per iod ,  bu t  p r io r  to 
remov ing the  loose cover mater ia l ,  a l l  t ra f f i c  a l lowed by  the  Eng ineer 
sha l l  be  l imi ted  to  a  speed no t  to  exceed 25  mi les  per  hour .  

404-7 .06 Removal  of  Loose Cover  Mater ia l :  

Pr io r  to  open ing to  t ra f f i c  and a t  leas t  two hours  a f te r  p lacement  o f  the 
cover  mater ia l ,  a l l  loose cover  mater ia l  sha l l  be  removed f rom the  paved 
sur face  by  brooming wi th in  36  hours  a f te r  app l ica t ion .  
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For  ch ip  sea ls  wi th  a  ho t  app l ied  b inder  coat ,  the  remova l  o f  loose cover 
mater ia l  sha l l  commence approx imate ly  30  minu tes a f te r  the  f ina l  ro l l ing 
is  comple ted .  

I f  the  Engineer  de termines  tha t  cond i t ions are  no t  conduc ive  to  ob ta in ing 
the  bes t  resu l ts ,  b rooming sha l l  be  d iscont inued un t i l  the  Engineer  has 
cons idered a l l  cond i t ions  and has  de termined the  bes t  t ime fo r  the 
remova l  o f  the  cover  mater ia l .   The cover  mater ia l  sha l l  be  removed by 
means o f  a  power  b room wh ich  sha l l  be  in  good cond i t ion  and o f  a  des ign 
su i tab le  fo r  the  work .   The ac t ion  o f  the  broom sha l l  be such tha t  
par t ic les  wh ich  are  s tuck  to  the  b i tuminous  mater ia l  wi l l  no t  be 
d is lodged. 

404-7 .07 Fog Coat  on New Chip Seals:  

Unless  o therwise spec i f ied  in  the  Spec ia l  Prov is ions ,  fo l lowing the 
cur ing per iod  o f  new ch ip sea l  coa ts ,  a  fog coat  sha l l  be  p laced on  the 
f ina l  ch ip  sea l  coa t  sur face ,  in  accordance wi th  the  app l ica t ion  ra tes 
descr ibed in  404-6 .  

404-7 .08 Chip Seal  Test  Str ip:  

Pr io r  to  the  s ta r t  o f  p lacement ,  a l l  equ ipment  used in  the  p lacement  o f  
the  ch ip  sea l  coa t  sha l l  be  ver i f ied  to  be  in  sa t is fac to ry  opera t ing 
cond i t ion  and in  accordance wi th  the  requ i rements  here in .  

Cover  mater ia l  sha l l  be ver i f ied  to be in  a  cond i t ion  cons is ten t  wi th  tha t  
in  wh ich  i t  ex is ted  a t  the  t ime in i t ia l  acceptance samples  were  ob ta ined 
wi th  adequate  mois tu re .   B i tuminous  mater ia l  cer t i f i ca t ions  sha l l  be 
ver i f ied  to  ind ica te tha t  the  requ i red  type  o f  mater ia l  i s  on  hand and at  
the  proper  tempera ture .  

The ex is t ing pavement  sur face  to  rece ive  the  tes t  s t r ip  sha l l  be  ver i f ied 
to  have been adequate ly  swept  and c leaned and meet ing the 
requ i rements  here in .   An t ic ipa ted  app l ica t ion  ra tes  sha l l  have been 
marked and c lear ly  v is ib le  to  equ ipment  opera tors .  

Dur ing p lacement  o f  the  tes t  s t r ip ,  a l l  equ ipment  sha l l  be  observed to 
conf i rm proper  opera t ion .   The app l ica t ion ra te o f  the  bo th  b i tuminous 
mater ia l  and cover  mater ia l  sha l l  be  measured and ver i f ied  us ing a 
ca tch-and-we igh  “ ta rp”  method.   The app l ica t ion  ra te  o f  the b i tuminous 
mater ia l  sha l l  a lso  be  measured and ver i f ied  by  means o f  a  vo lume per 
a rea  ca lcu la t ion  us ing the d is t r ibu tor  t rucks  ca l ib ra ted  thermometer  and 
vo lume measur ing gauge or  dev ice .  

Ro l l ing sha l l  immedia te ly  fo l low p lacement  o f  the  cover  mater ia l  and be 
ver i f ied  to  be  in  conformance wi th  the  requ i rements here in .  

For  emuls ion  ch ip sea ls,  the  contrac tor  sha l l  b room the  sur face  to  
remove excess  cover  mater ia l  on ly  a f te r  the  emuls ion  has  fu l ly  b roken. 
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Pr io r  to  any subsequent  p lacement ,  the  tes t  s t r ip  sha l l  be observed to 
have adequate embedment  o f  the  cover mater ia l  wi thout  excess ive vo id 
space be tween the  ch ips ,  s tack ing o f  ch ips ,  o r  accumula t ion  o f  ch ips  on 
the  shou lders .   I f  the  cond i t ion  o f  the  tes t  s t r ip  is  no t  acceptab le ,  
ad jus tments sha l l  be made as appropr ia te ,  and an add i t iona l  tes t  s t r ip  
sha l l  be  per fo rmed. 

404-7 .09 Contractor  Qual i ty  Cont rol :  

The cont rac tor  sha l l  be  respons ib le  fo r  the  ch ip  seal  des ign ,  per fo rming 
qua l i ty  con t ro l  tes t ing on  mater ia ls ,  and des ignat ing an  ind iv idua l  
charged wi th  cons tan t  observa t ion  and mon i to r ing.  

Need fo r  an  ad jus tment  to  app l ica t ion  ra tes  or  a  cor rec t ion  to  p rocess 
or  equ ipment  sha l l  be  communica ted  immedia te ly  to  the  necessary 
personne l .  

The in i t ia l  cond i t ion  o f  equ ipment ,  mater ia ls ,  and the  pro jec t  and 
pavement  sur face  cond i t ions  sha l l  be  documented.   The per fo rmance 
and resu l ts  o f  the  tes t  s t r ip  sha l l  be  documented.   Observa t ions  o f  
mon i to r ing ac t iv i t ies  and quant i f i ca t ion  o f  app l icat ion  ra tes  dur ing the 
tes t  s t r ip  and produc t ion sha l l  be  documented no less  f requent ly  than 
every  o ther  p lacement  run .  

The cause fo r  any  ad jus tments ,  inc lud ing quant i fy ing tes ts  per fo rmed, 
the  ad jus tments  made,  and the  resu l t  o f  such ad jus tments  wi th  regard  to 
acceptab i l i t y  and per fo rmance o f  the  ch ip  sea l  coa t  sha l l  be  documented. 

404-8 Method of  Measurement:  

Bi tuminous  mater ia ls  wi l l  be  measured by  the  ton .  

Bi tuminous  mater ia l  tha t  is  requ i red  to  be  d i lu ted  pr io r  to  app l ica t ion wi l l  
be  measured by  the  ton  of  d i lu ted  mater ia l .  

Cover  mater ia l  wi l l  be  measured by  the  square  yard .  

The cont rac tor  sha l l  be  respons ib le  to  de termine the  amount  o f  cover 
mater ia l  tha t  wi l l  be  requi red  to  comple te  the  work  f rom the  source  or  
sources  f rom wh ich  the  cover  mater ia l  i s  ob ta ined. 

Blo t te r  mater ia l ,  when requ i red ,  wi l l  be  measured by  the  square  yard .  

Measurement  fo r  payment  wi l l  be  made on ly  fo r  the  quant i ty  o f  
b i tuminous  mater ia l  and fo r  the  quant i ty  o f  aggregate  mater ia l  used in 
accordance wi th  the  requ i rements  o f  these spec i f i ca t ions .  

T ime to  app ly  tack  coat ,  when requ i red ,  is  de f ined as  the  hours  wi th in  a 
work  sh i f t  tha t  an  approved d is t r ibu tor  t ruck  conta in ing the  spec i f ied 
b i tuminous  mater ia l  i s  requ i red  by  the  Engineer  to be  a t  the  work  s i te .  
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The t ime wh ich  is  requ i red  to  app ly  tack  coat ,  when requ i red ,  wi l l  be 
measured to  the  neares t  hour  fo r  the  ac tua l  number  o f  hours  requ i red  in 
any  one work sh i f t ;  however ,  when the t ime requ i red  is  less than four 
hours  in  any  workday ,  the t ime wi l l  be  measured as four  hours .  

404-9 Basis  of  Payment:  

The accepted  quant i t ies  o f  b i tuminous  t rea tments,  comple te  in  p lace,  
measured as prov ided above,  wi l l  be pa id  fo r  a t  the  contrac t  un i t  p r ice ,  
except  the  cont rac t  un i t  p r ice  fo r  b i tuminous  mater ia l  wi l l  be  ad jus ted 
fo r  quant i t ies  o f  mater ia l  represented  by  the  cor respond ing tes t  resu l ts .   
Ad jus tments  wi l l  be  made in  accordance wi th  Sec t ion  1005 o f  the 
spec i f i ca t ions .  

For  ch ip  sea l  coa ts ,  no  measurement  o r  d i rec t  payment  wi l l  be  made fo r  
p recoat ing the  cover  mater ia l ,  mater ia l  fo r  p recoat ing,  and ro l l ing and 
remova l  o f  loose cover  mater ia l .  

Payment  fo r  a l l  measures necessary to  d i rec t  and escor t  t ra f f i c  th rough 
the  area  be ing b i tuminous  t rea ted wi l l  be  made as  spec i f ied  under 
Sec t ion  701 o f  the  spec i f ica t ions .  

No measurement  o r  d i rec t  payment  wi l l  be  made for  ro l l ing.  

No measurement  o r  d i rec t  payment  wi l l  be  made fo r  fu rn ish ing,  app ly ing,  
and remov ing b lo t te r  mater ia l ,  fu rn ished in  con junc t ion  wi th  the 
app l ica t ion  o f  a  p r ime coat .  

No measurement  o r  d i rec t  payment  wi l l  be  made fo r  the  main tenance or  
repa i r  o f  a  p r ime coat  sur face .  

The b idd ing schedu le  quant i ty  fo r  tack  coat  is  based on  an  es t imated 
app l ica t ion  ra te  o f  0 .06  ga l lons  per  square  yard  fo r  each app l ica t ion 
shown on the  pro jec t  p lans .  

The un i t  p r ice  for  b i tuminous  tack  coat  is  deemed to  be  the  cos t  to  
fu rn ish ,  t ranspor t ,  and s tore  aspha l t  cement  o r  emuls i f ied  aspha l t  a t  the 
pro jec t  loca t ion .   Payment  fo r  b i tuminous tack  coat  wi l l  be  made a t  the 
un i t  p r ice  mul t ip l ied  by the  respec t ive  payment fac to r  l i s ted  under 
Subsec t ion  404-5  o f  the spec i f i ca t ions ,  and ad jus ted  to  the  nearest  
do l la r .  

Un less  o therwise  spec i f ied ,  the  accepted  quant i ty  o f  b i tuminous  tack 
coat ,  measured as prov ided above, wi l l  be  pa id  a t  the  cont rac t  un i t  p r ice 
per  ton  ad jus ted  as prov ided above wh ich  pr ice  sha l l  be  fu l l  
compensat ion  fo r  fu rn ish ing,  t ranspor t ing,  and s tor ing the  exac t  type ,  
grade or  des ignat ion  o f  b i tuminous  tack  coat  spec i f ied  by  the  Engineer .  

Un less  o therwise  spec i f ied ,  the  accepted  quant i ty  o f  t ime to  app ly  
b i tuminous  tack  coat ,  measured as  prov ided above,  wi l l  be  pa id  fo r  a t  
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the  cont rac t  un i t  p r ice  per  hour  wh ich  payment  sha l l  be  fu l l  compensat ion 
fo r  app ly ing b i tuminous  tack  coat .  

The te rm "b i tuminous  mater ia l "  as  used here in  sha l l  inc lude aspha l t  
cement ,  l iqu id  aspha l t ,  and emuls i f ied  aspha l t .  

The cont rac t  un i t  p r ice fo r  each i tem o f  b i tuminous  mater ia l  wi l l  be 
cons idered to  inc lude a l l  cos ts fo r  fu rn ish ing,  hau l ing,  hand l ing,  
spread ing,  and mix ing o f  the  mater ia l  as  requ i red ,  inc lud ing the  " in i t ia l  
cos t "  o f  b i tuminous  mater ia l ,  bu t  exc lud ing any  d i f fe rence in  the  cos t  o f  
b i tuminous  mater ia l  tha t  occurs  be tween the  da te  o f  b id  open ing and the 
da te  tha t  the  mater ia l  i s  used on  the  pro jec t .  

A cos t  fo r  b i tuminous  mater ia l  wi l l  be  de termined month ly  by  the 
Depar tment  based on  the se l l ing pr ices  o f  aspha l t  cement  pub l ished by 
the  Aspha l t  Week ly  Mon i to r ,  a  pub l ica t ion  o f  Poten  & Par tners ,  Inc .   The 
cos t  wi l l  be  the  ar i thmet ic  average o f  the  h igh  and low se l l ing pr ices  fo r  
aspha l t  cement  shown in  the  prev ious  four  repor ts  fo r  the  Ar izona/Utah 
and Southern  Ca l i fo rn ia  regions .  

Th is  cos t  wi l l  be  deemed the  “ in i t ia l  cos t ”  ( IC)  fo r  b i tuminous  mater ia l  
fo r  p ro jec ts  on  wh ich  b ids a re  opened dur ing the  fo l lowing month .   Th is  
cos t  wi l l  a lso  be  deemed the  "cur ren t  p r ice"  (CP)  fo r  b i tuminous  mater ia l  
fo r  the  fo l lowing month  for  p ro jec ts  in  cons t ruc t ion .  

Th is  va lue wi l l  be  e f fec t ive  as o f  the  las t  Wednesday o f  each month ,  and 
wi l l  be  pos ted  on  the  ADOT Cont rac ts  and Spec i f icat ions  Group webs i te,  
on  or  shor t ly  a f te r  the  last  Wednesday o f  month .  

For  each i tem o f  b i tuminous  mater ia l  fo r  wh ich  there  is  a  spec i f i c  pay 
i tem,  and fo r  the  b i tuminous  mater ia l  used in Aspha l t ic  Concre te 
(Misce l laneous St ruc tura l) ,  an  ad jus tment  wi l l  be  made as fo l lows for  
each month  tha t  a  quant i ty  o f  b i tuminous  mater ia l  was  used on the 
pro jec t .  

The “ in i t ia l  cos t ”  ( IC)  fo r  the  month  in  wh ich  the  pro jec t  was  b id wi l l  be  
compared wi th  the  “cur ren t  p r ice”  (CP)  as  speci f ied  above fo r  the 
appropr ia te  cur ren t  month .   The “cur ren t  p r ice”  (CP)  wi l l  be  as  pos ted 
on  the  Depar tment ’s  websi te  on  the  las t  Wednesday o f  each month ,  and 
wi l l  be  used to  ad jus t  cos ts  fo r  b i tuminous  mater ia l  incorpora ted  in to  the 
job  dur ing the  fo l lowing month  ( fo r  example ;  b i tuminous  mater ia l  used 
in  May wi l l  be  ad jus ted ,  as  spec i f ied  here in ,  based on  the  “cur ren t  p r ice”  
(CP)  fo r  May as  pos ted  on  the  las t  Wednesday o f  Apr i l ) .   Any  d i f fe rence 
in  p r ice  be tween these two va lues  wi l l  be  app l ied  to  the  quant i ty  o f  
e l ig ib le  b i tuminous  mater ia l  incorpora ted  in to  the  work .  

Determinat ion  o f  the  e l ig ib le  quant i t ies  o f  b i tuminous  mater ia l  wi l l  be 
based on  cont rac tor  fu rn ished invo ices ,  except  as  mod i f ied  be low. 

The tons  o f  emuls i f ied produc ts  to  wh ich  the ad jus tment  wi l l  be 
app l icab le  wi l l  be  the  tons  o f  the  emuls i f ied  aspha l t  p r io r  to  d i lu t ion .  
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Ad jus tments  in  compensat ion  fo r  emuls i f ied aspha l ts  wi l l  be  made a t  60 
percent  o f  e i ther  the  increase or  decrease.   For  emuls i f ied  aspha l ts  
conta in ing po lymer ,  ad jus tments  in  compensat ion wi l l  be  made a t  66  
percent  o f  e i ther  the  inc rease or  decrease. 

The tons  o f  Bi tuminous  Mater ia l  (Aspha l t  Rubber )  to  wh ich  the 
ad jus tment  wi l l  be  app l icab le  wi l l  be  0 .80  mul t ip l ied  t imes the  to ta l  
quant i ty  o f  the  i tem used.   The ad jus tment  wi l l  no t  app ly  to  the  20 
percent  o f  the  mater ia l  wh ich  cons t i tu tes  the  c rumb rubber  add i t ive .  

The tons  o f  b i tuminous  mater ia l  incorpora ted  in Aspha l t ic  Concre te 
(Misce l laneous St ruc tura l )  o r  Aspha l t ic  Concre te  (Misce l laneous 
St ruc tura l  Spec ia l  Mix )  to wh ich  an  ad jus tment wi l l  be  app l icab le sha l l  
be  as  fo l lows: 

(A)  For  mixes  wi thout  rec la imed aspha l t  pavement  (RAP) ,  the  
ad jus tment  wi l l  be equa l  to  5  percent  o f  the quant i ty ,  
measured in  tons ,  o f  aspha l t ic  concre te  p laced,  regard less 
o f  the  ac tua l  percentage o f  b i tuminous  mater ia l  incorpora ted 
in to  the  mix ;  

(B)  For  mixes  wi th  rec la imed aspha l t  pavement  (RAP) ,  the  
ad jus tment  wi l l  be equa l  to  4  percent  o f  the quant i ty ,  
measured in  tons ,  o f  aspha l t ic  concre te  p laced,  regard less 
o f  the  ac tua l  percentage o f  b i tuminous  mater ia l  incorpora ted 
in to  the  mix ;  and 

(C)  I f  the  quant i ty  o f  aspha l t ic  concre te  is  measured by  vo lume, 
the  supp lementa l  agreement  es tab l ish ing the method o f  
measurement  wi l l  spec i fy  the  manner  in  wh ich  the  tons  o f  
b i tuminous  mater ia l  e l ig ib le  fo r  the ad jus tment  is  
de termined. 

The tons  o f  b i tuminous  mater ia ls  wh ich  are  pa id fo r  on  the  bas is  of  
tes t ing by  nuc lear  aspha l t  con ten t  gauge,  ign i t ion  fu rnace,  o r  o ther 
approved methods  to  wh ich  the  ad jus tment  wi l l  be app l icab le ,  a re  the 
tons  wh ich  have been incorpora ted  in to  the  mix tu re .  

When rec la imed aspha l t  pavement  (RAP)  is  used in  aspha l t ic  concre te ,  
on ly  the  v i rg in  aspha l t  cement  wi l l  be  sub jec t  to  a  b i tuminous  mater ia l  
p r ice  ad jus tment .   RAP b inder  is  no t  sub jec t  to  a  pr ice  ad jus tment .  

No add i t iona l  compensat ion  wi l l  be  made fo r  any  add i t iona l  o r  increased 
charges ,  cos ts ,  expenses,  taxes ,  e tc . ,  wh ich  the  cont rac tor  may have 
incur red  s ince  the  t ime of  b idd ing and wh ich  may be  the  resu l t  o f  any 
inc rease in  the  " in i t ia l  cos t "  o f  b i tuminous  mater ia l .  

Ad jus tment  in  un i t  p r ices o f  i tems governed by  th is  p rov is ion  wi l l  be 
made in  the  nex t  regu la r  month ly  p rogress  payment  fo l lowing ac tua l  use 
or  app l ica t ion  o f  the  b i tuminous  mater ia l .  
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Any  ad jus tment  in  compensat ion  made fo r  b i tuminous  mater ia l  
incorpora ted  in to  the  work  a f te r  the  exp i ra t ion  o f  the  spec i f ied 
comple t ion  t ime se t  fo r th  in  the  cont rac t ,  o r  as may be  ex tended in 
accordance wi th  the  prov is ions  o f  Subsec t ion  108.08  o f  the 
spec i f i ca t ions ,  wi l l  be on the  bas is  o f  the  pr ice  o f  b i tuminous mater ia l  
shown on the  Depar tment ’s  webs i te  and app l icab le  fo r  the  da te  o f  the 
exp i ra t ion  o f  the  spec i f ied  comple t ion  t ime as  hereinbefore  spec i f ied .  

SECTION 405 BLANK: 

SECTION 406 BLANK: 

SECTION 407 ASPHALTIC CONCRETE FRICTION COURSE:  

407-1 Descr ipt ion:  

The work  under th is  sec t ion  sha l l  cons is t  o f  cons t ruc t ing Aspha l t ic  
Concre te  Fr ic t ion  Course,  here ina f te r  aspha l t ic  concre te ,  by  fu rn ish ing 
a l l  mater ia ls ,  mix ing a t  a  p lan t ,  hau l ing and p lac ing a  mix tu re  o f  
aggregate  mater ia ls ,  minera l  admix ture ,  and b i tuminous  mater ia l  
(aspha l t  cement )  to  fo rm a  pavement course  or  to  be used fo r  o ther 
spec i f ied purposes ,  in  accordance wi th  the  de ta i ls  shown on the pro jec t  
p lans  and the  requ i rements  o f  the  spec i f i ca t ions ,  and as  d i rec ted  by  the 
Engineer .  

407-2 Asphal t ic  Concrete  Mix  Design:  

Mix  des igns  wi l l  be  deve loped on  the  bas is  o f  and tes ted  in  accordance 
wi th  the  requ i rements  o f  Ar izona Tes t  Method 814.  The a l lowab le  range 
o f  percent  absorbed aspha l t  sha l l  be  0-1 .0 ,  when tes ted  in  accordance 
wi th  Ar izona Tes t  Method 806. 

407-3 Mater ia ls :  

407-3 .01 Minera l  Aggregate:  

The cont rac tor  sha l l  prov ide  a  source o f  minera l  aggregate  in  
accordance wi th  the  requ i rements  o f  Sec t ion  1001 o f  the  spec i f i ca t ions . 

When the  cont rac tor  se lec ts  a  source or  sources ,  i t  sha l l  no t i fy  the 
Engineer .   The cont rac tor  sha l l  be  so le ly  respons ib le  fo r  assur ing tha t  
the  minera l  aggregate  meets  a l l  requ i rements  and, when processed,  is  
fu l ly  capab le  o f  p rov id ing aspha l t ic  concre te  wh ich  meets  a l l  the 
requ i rements  o f  these spec i f i ca t ions .  
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Minera l  aggregate  sha l l  be  separa ted  in to  a t  least  two s tockp i les .   No 
ind iv idua l  s tockp i le  o r  ho t  b in  usage sha l l  be  less  than 3  percent  o f  the 
to ta l  minera l  aggregate .  

Coarse  minera l  aggregate  sha l l  cons is t  o f  c rushed grave l ,  c rushed rock ,  
o r  o ther  approved iner t  mater ia ls  wi th  s imi la r  charac ter is t ics ,  o r  a 
combina t ion  thereo f ,  con forming to  the  requ i rements  o f  these 
spec i f i ca t ions .  

F ine  minera l  aggregate  or  b lend mater ia l  sha l l  cons is t  o f  na tura l  sand, 
sand prepared f rom rock ,  o r  o ther  approved iner t  mater ia ls ,  o r  a 
combina t ion  thereo f ,  con forming to  the  requ i rements  o f  these 
spec i f i ca t ions .  

Minera l  aggregate  fu rn ished fo r  mix  des igns  sha l l  be  representa t ive  o f  
the  source(s )  and sampled  f rom the mater ia l  s tockp i les  to  be used in 
aspha l t ic  concre te  p roduct ion .   Mix  des igns  sha l l  con form to  the  grad ing 
l imi ts  in  Tab le  407-1 ,  when tes ted  in  accordance wi th  Ar izona Tes t  
Method 201.  

TABLE 407-1  
MIX DESIGN GRADING LIMITS 

Sieve 
Size  

Percent  Passing 
Without  Admixture  With Admixture  

3/8  Inch 100 100 
No.  4  35  –  55 36  –  55 
No.  8  9  –  14 10  –  15 

No.  200 0  –  2 .0 0  –  3 .0 
 
Minera l  aggregate  sha l l  con form to  the  requ i rements  in  Tab le  407-2 
when tes ted  in  accordance wi th  the  app l icab le  tes t  methods .  

Tes ts  on  aggregates  ou t l ined  in  Tab le  407-2 ,  o ther than abras ion ,  sha l l  
be  per fo rmed on mater ia ls  fu rn ished fo r  mix  des ign  purposes and 
compos i ted to  the  mix des ign  gradat ion .   Abras ion sha l l  be  per fo rmed 
separa te ly  on  samples f rom each source o f  minera l  aggregate .   A l l  
sources  sha l l  meet  the  requ i rements  fo r  abras ion .  
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TABLE 407-2  
 MINERAL AGGREGATE CHARACTERISTICS 

Character is t ic Test  Method Requirement  
Combined Bu lk  
Oven Dry  Spec i f ic  
Grav i ty  

Ar izona Tes t  Method 251 2 .350 –  2 .850 

Combined Water  
Absorp t ion Ar izona Tes t  Method 251 0  –  2 .5% 

Sand Equ iva len t  

Ar izona Tes t  Method 242 
(Af te r  thorough ly  s iev ing 
the  sample ,  no  add i t iona l  

c lean ing o f  the  f ines  
f rom the  p lus  No.  8  

mater ia l  i s  requ i red . )  

Min imum 55 

Frac tured  Coarse  
Aggregate  
Par t ic les  

Ar izona Tes t  Method 212 

Min imum 85% (a t  
leas t  two f rac tu red  

faces)  and min imum 
92% (a t  leas t  one 

f rac tu red  face) 
F lak iness  Index Ar izona Tes t  Method 233 Max imum 25% 
Carbonates Ar izona Tes t  Method 238 Max imum 20% 

Abras ion AASHTO T 96 100 Rev. ,  Max.  9% 
500 Rev. ,  Max.  40% 

 
407-3 .02 Minera l  Admixture:  

Minera l  admix tu re wi l l  be  requ i red .   The amount  used sha l l  be 
1 .0  percent ,  by  we igh t  o f  t he  minera l  aggregate .   Minera l  admix tu re  sha l l  
be  e i ther  Por t land cement ,  b lended hydrau l ic  cement ,  o r  hydra ted  l ime 
conforming to  the  requ i rements  o f  Tab le  407-3 .  

TABLE 407-3  
MINERAL ADMIXTURE 

Mater ia l  Requirement  
Por t land Cement ,  Type I  o r  I I  ASTM C150 
Blended Hydrau l ic  Cement ,  Type IP ASTM C595 
Hydra ted  L ime ASTM C1097 

 
Cer t i f i ca t ion  and acceptance o f  Por t land cement ,  b lended hydrau l ic  
cement ,  and hydra ted  l ime sha l l  be  in  accordance wi th  ADOT Mater ia ls  
Prac t ice  and Procedure  Di rec t ive  No.  13 ,  "Cer t i f i ca t ion  and Acceptance 
o f  Hydrau l ic  Cement ,  F ly  Ash,  Natura l  Pozzo lan ,  Si l i ca  Fume,  and L ime".  

407-3 .03 Bi tuminous Mater ia l :  

Aspha l t  cement sha l l  be a  per fo rmance grade (PG)  aspha l t  b inder,  
con forming to  the  requ i rements  o f  Sec t ion  1005 o f  the  spec i f i ca t ions .   
The type o f  aspha l t  b inder  sha l l  be  as  shown in  the Spec ia l  Prov is ions .    

The percent  o f  aspha l t  cement  used sha l l  be  based on  the  we igh t  o f  to ta l  
mix  (aspha l t  cement ,  minera l  aggregate ,  and minera l  admix tu re) .  
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The percent  o f  aspha l t  cement  to  be  used wi l l  be  spec i f ied  by  the 
Engineer .  

407-4 Mix  Design:  

Approx imate ly  300 pounds o f  p roduced minera l  aggregate ,  in  p ropor t ion 
to  the  an t ic ipa ted  percent  usage,  sha l l  be  ob ta ined by  the  cont rac tor  and 
wi tnessed by  the  Engineer  so  tha t  bo th  par t ies  a re  sa t is f ied  tha t  samples 
are  representa t ive  o f  the  minera l  aggregate  to  be  u t i l i zed  in  the  aspha l t ic  
concre te  p roduc t ion .  

In  add i t ion  to  the  minera l  aggregate  samples ,  the  cont rac tor  sha l l  a lso 
fu rn ish  the  Engineer  wi th  representa t ive  samples  o f  the  fo l lowing 
mater ia ls :  3  ga l lons o f  aspha l t  cement  f rom the  in tended supp l ie r ,  and a 
1-ga l lon  can o f  the  proposed minera l  admix tu re .  These mater ia ls  must 
be  representa t ive o f  the mater ia l  wh ich wi l l  subsequent ly  be used in the 
produc t ion  o f  aspha l t ic  concre te .    

I f  the  minera l  aggregate  does  no t  meet  the  requ i rements  o f  
Subsec t ion  407-3 .01  o f  the  spec i f i ca t ions ,  no  mix  des ign  wi l l  be 
prepared.   The cont rac tor  sha l l  take  the  necessary  s teps  to  p rov ide 
mater ia l  meet ing the  speci f ied  requ i rements .  

Along wi th  the  samples  fu rn ished fo r  mix  des ign  tes t ing,  the  cont rac tor  
sha l l  submi t  a  le t te r  exp la in ing in  de ta i l  i t s  methods  o f  p roduc ing minera l  
aggregate  inc lud ing wast ing,  wash ing,  b lend ing,  p ropor t ion ing,  e tc . ,  and 
any  spec ia l  o r  l imi t ing cond i t ions  i t  may propose.   The cont rac tor ’s  le t te r  
sha l l  a lso s ta te  the  source(s )  o f  minera l  aggregate ,  the  source  and type 
o f  aspha l t  cement ,  and the  source  and type o f  minera l  admix tu re .  

Wi th in  10  work ing days  of  rece ip t  o f  a l l  samples  and the  cont rac tor 's  
le t te r  in  the  Cent ra l  Labora tory ,  the  Depar tment  wi l l  p rov ide  the 
cont rac tor  wi th  a  mix  des ign  conta in ing the  type ,  source ,  and percentage 
o f  aspha l t  cement ;  the type ,  source ,  and percentage o f  minera l  
admix tu re ;  the  source(s )  o f  minera l  aggregate  and the  percentage f rom 
each s tockp i le ;  the  compos i te  minera l  aggregate  gradat ion ;  the 
combined minera l  aggregate  and minera l  admix ture  gradat ion ;  and any  
spec ia l  o r  l imi t ing cond i t ions .  

The cont rac t  t ime es tab l ished fo r  the  comple t ion  o f  the  work  inc ludes 
10  work ing days  fo r  the requ i red  tes t ing and the  deve lop ing o f  the  
approved mix  des ign .  

Aspha l t ic  concre te  f r ic t ion  course  produc t ion sha l l  no t  begin  un t i l  there 
is  an  approved mix  des ign .  

The cont rac tor  may propose the  use  o f  a  mix  des ign  tha t  has  been 
deve loped fo r  a p rev ious pro jec t .   The proposed mix  des ign  sha l l  meet 
the  requ i rements  o f  these spec i f i ca t ions .   The cont rac tor  sha l l  p rov ide 
ev idence tha t  the  type  and source  o f  b i tuminous  mater ia l ,  the  type  o f  
minera l  admix tu re ,  and the  source  and methods  o f  p roduc ing minera l  



SECTION 407 

320 
 

aggregate  have no t  changed s ince  the  fo rmula t ion o f  the  prev ious  mix 
des ign .   The cont rac tor  sha l l  a lso prov ide  cur rent  tes t  resu l ts  fo r  a l l  
spec i f ied  charac ter is t ics  o f  the  minera l  aggregate  proposed fo r  use .   The 
Engineer  wi l l  de termine  i f  the  prev ious ly used mix  des ign  is  su i tab le for  
the  in tended use and i f  the  prev ious  use  o f  the  mix  des ign  was 
sa t is fac tory  to  the  Department .   The Engineer  wi l l  e i ther  approve or  
d isapprove the  proposed mix  des ign .   Shou ld  the  Engineer  d isapprove 
the  use  o f  the  prev ious ly  used mix  des ign ,  the  cont rac tor  sha l l  p repare 
and submi t  a  new mix des ign  proposa l  in  accordance wi th  the  
requ i rements  o f  these spec i f i ca t ions .  

A prev ious ly  used mix  des ign  o lder  than two years f rom the  da te  i t  was 
fo rmula ted ,  sea led ,  s igned,  and da ted  sha l l  no t  be  a l lowed fo r  use .   Once 
approved for  use  on a  p ro jec t ,  a  mix  des ign  may be  used fo r  the dura t ion 
o f  the  pro jec t .  

407-5 Mix  Design Revis ions:  

At  any  t ime a f te r  p roduc t ion  o f  aspha l t ic  concre te has  been s ta r ted  us ing 
the  approved mix  des ign ,  changes may be  proposed by  the  cont rac tor  o r  
d i rec ted  by  the  Engineer .  

The cont rac tor  sha l l  no t  change i ts  methods  o f  c rush ing,  sc reen ing,  
wash ing,  o r  s tockp i l ing f rom those used dur ing produc t ion  o f  mater ia l  
used fo r  mix des ign  purposes wi thout  approva l  o f  the Engineer ,  o r  
wi thout  reques t ing a  new mix  des ign .  

I f  the  cont rac tor  e lec ts  to  change i ts  source  or  type  o f  b i tuminous 
mater ia l ,  the  type  o f  minera l  admix tu re ,  o r  the  source(s )  o f  minera l  
aggregate ,  o r  i f  the  contrac tor  adds  or  de le tes  the  use o f  a  minera l  
aggregate  s tockp i le (s )  regard less  o f  source ,  tes t ing to  the  ex tent  
deemed necessary  by  the Engineer  wi l l  be  per fo rmed in  o rder  tha t  the 
Engineer  may be  sa t is f ied tha t  the  mix  des ign  c r i te r ia  wi l l  be  met .  

Dur ing produc t ion o f  aspha l t ic  concre te  the cont rac tor ,  on the  bas is o f  
f ie ld  tes t  resu l ts ,  may request  a  change to  the  approved mix  des ign .   The  
Engineer  wi l l  eva lua te  the  proposed changes and no t i fy  the  cont rac tor  
o f  the Engineer ’s  dec is ion  wi th in  two work ing days o f  the  rece ip t  o f  the 
reques t .  

I f ,  a t  any  t ime,  unapproved changes are  made by  the  cont rac tor  in  the 
source or  type  o f  b i tuminous  mater ia l ,  source(s )  of  minera l  aggregate ,  
p roduc t ion  methods ,  o r  propor t iona l  changes in  v io la t ion  o f  approved 
mix  des ign  s t ipu la t ions ,  produc t ion  sha l l  cease un t i l  a  new mix  des ign  is  
deve loped a t  no  add i t iona l  cos t  to  the  Depar tment ,  o r  the  cont rac tor  
compl ies  wi th  the  approved mix  des ign .  

At  any  t ime a f te r  the  mix  des ign  has  been approved,  the  cont rac tor  may 
request  a  new mix  des ign .   The cos ts assoc ia ted wi th  the  tes t ing o f  
mater ia ls  in  the  deve lop ing o f  mix  des igns  requested  by  the  cont rac tor  
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a f te r  a  mix  des ign  acceptab le  to  the  Depar tment  has  been deve loped 
sha l l  be  borne by  the  cont rac tor .  

I f  the  Engineer  de termines  tha t  a  new mix  des ign  is  necessary  due to 
changes in  minera l  aggregate  charac ter is t ics  o r  gradat ion ,  cos ts 
assoc ia ted  wi th  the  deve lopment  o f  the  new mix  des ign  sha l l  be  borne 
by  the  cont rac tor .  

A new mix  des ign  can be  deve loped by  the  Engineer  a t  any  t ime the 
Engineer  deems necessary .   Shou ld  such a  new mix  des ign  requ i re  
rev is ions  to  the  cont rac tor 's  opera t ions  wh ich  resu l t  in  add i t iona l  cos t  to 
the  cont rac tor ,  i t  w i l l  be re imbursed for  these cos ts .   However ,  the 
Engineer  reserves  the  r igh t  to  mod i fy  the  aspha l t  cement  conten t  wi thout  
compensat ion  be ing made to  the  cont rac tor  invo lv ing add i t iona l  
opera t ion  cos ts .  

407-6 Acceptance of  Mater ia ls :  

407-6 .01 Genera l :  

The cont rac tor 's  a t ten t ion  is  d i rec ted  to  the  requ i rements  o f  
Subsec t ion  105.13  o f  the  spec i f i ca t ions .  

I f  the  produc t ion  o f  aspha l t ic  concre te  is  s topped e i ther  fo r  fa i lu re  to 
meet  the  requ i rements spec i f ied  in  Subsec t ion  407-6 .03  o f  the 
spec i f i ca t ions  or  because changes are  made in the  mix  des ign ,  samples 
wi l l  be  taken fo r  ca lcu la t ing new consecut ive  averages  e i ther  a f te r  
p roduc t ion  resumes or  a f te r  the  changes in  the  mix  des ign  have been 
made.   The acceptance o f  the  minera l  aggregate  gradat ion  and the 
b i tuminous  mater ia l  con ten t  wi l l  be  de termined on the  bas is  o f  the tes ts 
as  spec i f ied  in  Subsec t ion  407-6 .03  o f  the  spec i f i ca t ions .   The Engineer  
reserves  the  r igh t  to  inc rease the  f requency  o f  sampl ing and tes t ing upon 
the  resumpt ion  o f  aspha l t ic  concre te  p roduc t ion .  

407-6 .02 Minera l  Aggregate:  

Aggregate  sha l l  be f ree o f  de le ter ious mater ia ls ,  c lay  ba l ls ,  and adher ing 
f i lms  or  o ther  mater ia l  tha t  p revent  thorough coat ing o f  the  aggregate  
wi th  the  b i tuminous  mater ia l .  

Pr io r  to  and dur ing aspha l t ic  concre te  p roduc t ion,  the  Engineer  sha l l  
ob ta in  and tes t  samples  o f  minera l  aggregate  fo r  de termina t ion  o f  the 
sand equ iva len t ,  f rac tu red  coarse  aggregate  par t ic les ,  and f lak iness 
index .   Samples  sha l l  be ob ta ined f rom the co ld feed be l t  p r io r  to the 
add i t ion  o f  minera l  admix tu re ,  o r  f rom the  s tockp i les when sampl ing f rom 
the  co ld feed be l t  i s  no t  poss ib le .   Shou ld  such tes t ing ind ica te  resu l ts  
no t  meet ing the  requ i rements  o f  Tab le  407-2  fo r  sand equ iva len t ,  
f rac tu red  coarse  aggrega te  par t ic les ,  and f lak iness  index ,  opera t ions 
sha l l  cease and the  cont rac tor  sha l l  have the  op t ion  o f  reques t ing a  new 
mix  des ign  or  cor rec t ing de f ic ienc ies  in  the  aggregate  s tockp i les .  
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407-6 .03 Asphal t ic  Concrete:  

(A)   Minera l  Aggregate  Gradat ion:  

Pr io r  to  the  in i t ia l  s ta r tup o f  aspha l t ic  concre te  p roduc t ion ,  and pr io r  to 
s ta r tup  a f te r  any  subsequent  mix  des ign  rev is ions  a f fec t ing gradat ion ,  a 
sample  o f  the combined minera l  aggregate  sha l l  be  tes ted .   The mineral  
aggregate  sha l l  meet  the  gradat ion requ i rements  fo r  the  three 
consecut ive  tes t  l imi ts  ind ica ted  be low.   I f  the  minera l  aggregate  does 
no t  meet  these requ i rements ,  p roduc t ion  sha l l  no t  begin  un t i l  the  minera l  
aggregate  is  in  compl iance wi th  th is  requ i rement .  

For  each approx imate  500 tons  o f  aspha l t ic  concrete  p roduced,  a t  leas t  
one sample  o f  minera l  aggregate  wi l l  be  taken.  Samples  wi l l  be  taken 
in  accordance wi th  the  requ i rements  o f  Ar izona Tes t  Method 105 on a 
random bas is .   For  ba tch  p lan ts ,  the  sample  sha l l  be  taken f rom the  ho t  
b ins .   For  p lan ts  o ther  than ba tch  p lan ts ,  the  sample  sha l l  be  taken f rom 
the  co ld  feed be l t .   Samples  wi l l  be  taken by  means o f  a  sampl ing dev ice 
wh ich  is  capab le  o f  ob ta in ing representa t ive samples .   The dev ice ,  wh ich 
sha l l  be  approved by  the  Engineer ,  sha l l  be  fu rn ished by  the  cont rac tor .   
In  any  sh i f t  tha t  the  produc t ion  o f  aspha l t ic  concre te  is  less  than 
500 tons ,  a t  leas t  one sample  wi l l  be  taken. 

Samples  wi l l  be  tes ted  fo r  con formance to  the  mix  des ign  gradat ion ,  wi th  
o r  wi thout  minera l  admixtu re  as  appropr ia te ,  in  accordance wi th  the 
requ i rements  o f  Ar izona Tes t  Method 201. 

The gradat ion  wi l l  be  cons idered to  be  acceptab le  un less  the  average o f  
any  th ree  consecut ive  tests  o r  the  resu l t  o f  any  s ingle  tes t  var ies  f rom 
the  mix  des ign  gradat ion  percentages  as  fo l lows: 

Passing Sieve Number  of  Tests  
Three Consecut ive  One  

No.  4  ±  4  ±  6  
No.  8  ±  4  ±  6  

No.  200 ± 1 .5  ±  2 .0  
 
One hundred percent  o f  the  mater ia l  sha l l  pass  the 3 /8 - inch  s ieve .  

At  any  t ime tha t  tes t  resu l ts  ind ica te  tha t  the  gradat ion  does  no t  fa l l  
w i th in  a l l  o f  the  l imi ts  ind ica ted ,  the  produc t ion  of  aspha l t ic  concre te 
sha l l  cease immedia te ly  and sha l l  no t  begin  aga in  un t i l  a  ca l ib ra t ion  tes t  
ind ica tes  tha t  the  gradat ion  is  wi th in  the  th ree  consecut ive  tes t  l imi ts  
ind ica ted .  

(B)   Bi tuminous Mater ia l  Content :  

Dur ing produc t ion o f  aspha l t ic  concre te ,  the  cont rac tor  sha l l  ma in ta in at  
the  p lan t  s i te  a  nuc lear  aspha l t  con ten t  gauge ca l ib ra ted  and opera ted 
in  accordance wi th Ar izona Tes t  Method 421.   At  the  d isc re t ion o f  the 
Engineer ,  the  Depar tment  may choose to  p repare  the ca l ib ra t ion  samples 
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fo r  use  by the cont rac tor .   Under the observa t ion  o f  the Engineer ,  the 
cont rac tor  sha l l  de termine  the  aspha l t  con ten t  by  means o f  the  nuc lear 
aspha l t  con ten t  gauge a min imum of  four  t imes per  fu l l  sh i f t .   The 
Engineer  sha l l  de termine the  t imes tha t  the  samples  are  taken.   The 
cont rac tor ’s  techn ic ians  per fo rming the  tes t ing,  inc lud ing the  ca l ib ra t ion 
o f  the  nuc lear  gauge,  sha l l  meet  the  techn ic ian  requ i rements  g iven in  
ADOT Mater ia ls  Prac t ice  and Procedure  Di rec t ive  No.  19 ,  “ADOT Sys tem 
fo r  the  Eva lua t ion  o f  Tes t ing Labora tor ies” .  

Produc t ion  o f  aspha l t ic  concre te  sha l l  cease immedia te ly  and the  p lan t  
and/or  the  nuc lear  aspha l t  con ten t  gauge re -ca l ib rated  i f  any  s ingle  tes t  
resu l t  var ies  by  an  amount  grea ter  than ±  0 .60 ,  o r  the  average o f  th ree 
consecut ive  tes t  resu l ts  var ies  by  an  amount  grea ter  than ±  0 .40 ,  f rom 
the  amount  d i rec ted  by  the  Engineer .   Mater ia l  tha t  has  a l ready  been 
produced may be  used on  the  pro jec t  i f  the s ingle  tes t  va lue 
representa t ive  o f  tha t  mater ia l  var ies  by  an  amount  f rom ±  0 .61  to  ±  0 .75 ,  
inc lus ive ,  f rom the  amount  d i rec ted  by  the  Engineer .   Mater ia l  tha t  has  
a l ready  been produced may no t  be  used on  the  pro jec t  i f  the  s ingle  test  
va lue  representa t ive  o f  tha t  mater ia l  var ies  by  an  amount  grea ter  than ±  
0 .75  f rom the  amount  d i rec ted  by  the  Engineer  un less ,  by  re tes t ing,  the 
mater ia l  i s  found to  be  acceptab le .  

407-6 .04 Mater ia l  Spread:  

The es t imated ta rge t  spread ra te  wi l l  be  as  shown in  the  tab le  in  
Subsec t ion 407-3  o f  the spec i f i ca t ions .   The Engineer  may ad jus t  the 
es t imated  ta rge t  spread ra te ,  and es tab l ish  a  new ta rge t  spread ra te ,  as 
necessary  to  ma in ta in  a  su i tab le  th ickness .  

The th ickness  beh ind  the screed sha l l  be  measured by the contrac tor  
con t inuous ly  th roughout  each spread lo t  to  ensure  tha t  the  min imum 
compacted  th ickness  spec i f ied  in  Subsec t ion  407-3 o f  the  spec i f i ca t ions 
is  be ing met .  

A spread lo t  sha l l  be  cons idered to  be  one-ha l f  sh i f t  o f  p roduc t ion .   The 
cont rac tor  sha l l  record  in fo rmat ion  per ta in ing to each spread lo t  on 
fo rms prov ided by  the  Engineer .   In fo rmat ion  sha l l  inc lude the  pro jec t  
number ,  da te  and per iod  o f  t ime tha t  each spread lo t  was  p laced,  the 
spread lo t  number ,  beginn ing and end ing s ta t ion ,  the  p lans  th ickness ,  
ta rge t  spread ra te ,  and tons  p laced in  each spread lo t .   Comple ted 
spread lo t  fo rms sha l l  be  s igned by  the  cont rac tor  and g iven to  the 
Engineer  a t  the  end o f  each sh i f t .  

The Engineer  wi l l  ca lcu la te  the  quant i ty  requ i red  in  each spread lo t  us ing 
the  ta rge t  spread ra te .  

The ca lcu la ted  quant i ty  requ i red  in  each spread lot  wi l l  be  compared to 
the  ac tua l  quant i ty  p laced.   A  spread lo t  wi l l  be  cons idered to  be 
acceptab le  i f  the  ac tua l  quant i ty  p laced does  no t  vary  by  more  than +5.0 
percent  f rom the  requ i red quant i ty .  
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407-7 Construct ion Requirements:  

407-7 .01 Qual i ty  Control :  

Qual i ty  con t ro l  o f  minera l  aggregate  produc t ion  and aspha l t ic  concre te 
p roduc t ion  sha l l  be  the  respons ib i l i ty  o f  the  cont rac tor .   The cont rac tor  
sha l l  per fo rm su f f ic ien t  tes t ing to  assure  tha t  minera l  aggregate  and 
aspha l t ic  concre te  a re  p roduced wh ich  meet  a l l  spec i f ied  requ i rements.   
The Engineer  reserves  the  r igh t  to  ob ta in  samples  o f  any  por t ion  o f  any 
mater ia l  a t  any  po in t  o f  the  opera t ions  fo r  the  Engineer ’s  own use.  

407-7 .02 Stockpi l ing:  

The cont rac tor  wi l l  no t  be a l lowed to  feed the  ho t  p lan t  f rom s tockp i les 
conta in ing less  than two fu l l  days o f  produc t ion  un less  on ly  two days 
produc t ion  remain  to  be done or  spec ia l  cond i t ions  ex is t  where  the 
Engineer  deems th is  requi rement  wa ived.  

Minera l  aggregate  sha l l  be  separa ted  and s tockp i led  so  tha t  segregat ion 
is  min imized.   An approved d iv ider  o f  su f f ic ien t  s ize  to  p revent 
in te rmingl ing o f  s tockp i les  sha l l  be  prov ided.  

407-7 .03 Proport ioning,  Dry ing,  Heat ing,  and Mix ing:  

The aspha l t ic  concre te  ho t  p lan t  sha l l  con form to the  requ i rements  o f  
Sec t ion  403 o f  the  spec i f ica t ions .  

Un less  approved by  the Engineer ,  no  ind iv idua l  minera l  aggregate  
s tockp i le  o r  ho t  b in usage sha l l  be  less  than 3 percent  o f  the  to ta l  
minera l  aggregate .  

No f ine  mater ia l  wh ich  has  been co l lec ted  in  the  dus t  co l lec t ion  sys tem 
sha l l  be  re tu rned to the mix tu re  un less the co l lec ted f ines are accura te ly  
and un i fo rmly  metered  in to  the  mix tu re .  

The mois tu re  conten t  o f  the  aspha l t ic  concre te  sha l l  no t  exceed 0 .5 
percent .   The mois tu re conten t  wi l l  be  de termined in  accordance wi th 
the  requ i rements  o f  Ar izona Tes t  Method 406. 

The tempera ture  o f  aspha l t ic  concre te  o r  minera l  aggregate  upon 
d ischarge f rom the  dryer  sha l l  no t  exceed 275 degrees  F (325 degrees  F 
when PG TR+ aspha l t  cement  is  used) ,  un less  o therwise  approved by 
the  Engineer .  
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407-7 .04 Plac ing and Finishing:  

(A)   Genera l  Requirements:  

The hand l ing o f  aspha l t ic  concre te  sha l l  a t  a l l  t imes be  such as  to 
min imize  segregat ion .   Any  aspha l t ic  concrete  wh ich  d isp lays 
segregat ion  sha l l  be  removed and rep laced. 

Al l  whee ls  and t i res o f  compactors  sha l l  be  wetted  wi th  water ,  o r  i f  
necessary  soapy  water ,  o r  a  re lease agent  in  order  to  p revent  the 
s t ick ing o f  aspha l t ic  concre te .   A l l  o ther  equ ipment  sur faces  sha l l  be 
t rea ted  when necessary  wi th  a  re lease agent .   On ly  re lease agents 
eva lua ted  th rough NTPEP are  acceptab le  fo r  use .   The resu l ts  f rom 
NTPEP tes t ing,  when tes ted  in accordance wi th AASHTO TP 102,  
sha l l  meet  the  fo l lowing c r i te r ia :  

RELEASE AGENT TEST REQUIREMENT 
Aspha l t  St r ipp ing Tes t  
  Di lu ted  
  Non-Di lu ted  (Fu l l  St rength)  

 
No St r ipp ing  
No St r ipp ing  

Mix tu re  Sl ide  Tes t  10  g Reta ined,  Max. 

Aspha l t  Per fo rmance Tes t  Less  than or  equa l  to  
10 .0% a f te r  the  th i rd  cyc le  

 
Re lease agents  wh ich  degrade,  d isso lve ,  o r  in  any  way damage the 
b i tuminous  mater ia l  sha l l  no t  be  used.   Diese l  fue l  sha l l  no t  be  used as 
a  re lease agent .  

Before  aspha l t ic  concre te  is  p laced,  the  sur face  to  be  paved sha l l  be 
c leaned o f  a l l  ob jec t ionab le  mater ia l  and tacked wi th  b i tuminous  mater ia l  
in  accordance wi th  the  requ i rements  o f  Sec t ion  404 o f  the  spec i f i ca t ions . 

Un less  o therwise  spec i f ied  on the pro jec t  p lans ,  aspha l t ic  concre te  sha l l  
no t  be p laced on  the  2- foo t  widened sec t ion where  guardra i l  i s  to be 
ins ta l led .  

(1 )  Placement  Dates and Weather  Requirements:  

Aspha l t ic  concre te sha l l  be  p laced when the  tempera ture  o f  the  sur face  
on  wh ich  the  aspha l t ic  concre te  is  to  be  p laced is  a t  leas t  85  degrees  F 
and the  ambien t  temperature  a t  the  beginn ing o f  p lacement  is  a t  leas t  
70  degrees  F and r is ing.   The p lacement  sha l l  be  s topped when the 
ambien t  tempera ture  is  75  degrees  F or  less  and fa l l ing.   Nigh t  t ime 
p lacement  may occur  dur ing fa l l ing  tempera ture  i f  the  low tempera ture 
is  70  degrees  F or  h igher.  

No p lacement  o f  aspha l t ic  concre te  sha l l  occur  i f  ambien t  tempera tures 
are  fo recas ted  to  be  a t  o r  be low 40 degrees  F a t  any  t ime dur ing the  day 
or  n igh t  a f te r  p lacement .  
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No p lacement  o f  aspha l t ic  concre te  sha l l  occur  i f  ambien t  tempera tures 
exceed,  o r  a re  fo recas ted to  exceed,  110 degrees  F the  day  be fore ,  the 
day  o f ,  o r  the  day  a f te r  pav ing.  

No p lacement  o f  aspha l t ic  concre te  sha l l  occur  i f  sus ta ined wind  speeds 
in  excess o f  15  MPH are  fo recas t  on the day  o f  the schedu led  p lacement .   
However ,  the  Engineer  may a l low p lacement  o f  aspha l t ic  concre te  dur ing 
h igh  wind  cond i t ions  i f  the  ambien t  tempera ture  is  85  degrees  F and 
r is ing.  

No aspha l t ic  concre te  p lacement  sha l l  take  p lace  i f  ra in  occurs  a t  any 
t ime in  the two days  pr ior  to  the  schedu led  p lacement  o f  the  aspha l t ic  
concre te ,  nor  sha l l  p lacement  be  expec ted  to  occur  i f  ra in  is  fo recas t  
dur ing the  proposed day  of  p lacement .   However ,  a t  the  d isc re t ion  o f  the 
Engineer ,  p lacement may commence i f  ac tua l  condi t ions  are  conduc ive 
to  p lacement .     

At  any  t ime,  the  Enginee r  may requ i re  tha t  the  work  cease or  tha t  the 
work  day  be  reduced in  the  event  tha t  weather  condi t ions  are  an t ic ipa ted 
to  have an  adverse  e f fec t  upon the  aspha l t ic  concre te .  

Un less  o therwise  d i rec ted  by the  Engineer ,  no  t ra f f i c  ( inc lud ing 
cons t ruc t ion  t ra f f i c ,  wi th  the  except ion  o f  requ i red s t r ip ing equ ipment )  
sha l l  be  a l lowed on  the  AR-ACFC over lay  un t i l  a t  leas t  e igh t  hours  a f ter  
the  p lacement  o f  AR-ACFC.   The Engineer  may reduce th is  t ime fo r  
mater ia ls  p laced on  ramps and aux i l ia ry  lanes ,  o r  fo r  t ra f f i c  re la ted 
purposes .   Pr io r  to  open ing to  any  t ra f f i c ,  the  Eng ineer  may requ i re  up 
to  th ree  app l ica t ions  o f  l ime water  (a  min imum of  50  pounds o f  l ime per  
2 ,000 ga l lons  o f  water ) .   Reasons may inc lude,  bu t  a re  no t  l imi ted  to ,  
open ing pr io r  to  the  e igh t  hour  cur ing t ime,  o r  ambien t  tempera tures 
above 100 degrees  F.    L ime water  sha l l  be  app l ied  in  a  manner  tha t  
un i fo rmly  covers  the  en t i re  sur face  o f  the  pav ing pass .   No separa te 
payment  wi l l  be  made fo r  l ime water  o r  i ts  app l icat ion ,  the  cos t  be ing 
cons idered as  inc luded in th is  cont rac t  i tem. 

The cont rac tor  sha l l  p repare  the i r  b id  submi t ta l  and in i t ia l  cons t ruc t ion 
schedu le ,  submi t ted  a t  the  Precons t ruc t ion  Conference as  descr ibed in 
Subsec t ion  108.03  o f  the  spec i f i ca t ions ,  based on  the  fo l lowing 
beginn ing and end ing da tes  fo r  aspha l t ic  concre te  p roduc t ion .   

Average Elevat ion of  
Project ,  Feet  

Beginning and Ending 
Dates 

0 –  3499 
0  –  3499 

3500 –  4999 
5000 –  5999 

6000 and over 

March  15  –  May 31 
September  1  –  October  31  

Apr i l  15  –  October  15 
June 1  –  September  15 

June 1  –  August  15 
 
Any  proposed p lacement  dev ia t ing f rom the  beginning and end ing days 
sha l l  be  de ta i led  in  the  wr i t ten  schedu le  o f  cons t ruct ion  submi t ted  a t  the 
week ly  meet ing descr ibed in  Subsec t ion  108.04  o f  the  spec i f i ca t ions .   
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No cont rac t  t ime ex tens ion  wi l l  be  gran ted  fo r  p lacement  ou ts ide  o f  the 
beginn ing and end ing da tes .   Any p lacement dev ia t ing f rom the 
beginn ing and end ing da tes  sha l l  be  a t  the  so le  r isk  o f  the  cont rac tor .    

(2 )  Del ivery  to Screed Uni t :  

Aspha l t ic  concre te  de l ivered  to  the  screed un i t  sha l l  be  a  f ree  f lowing,  
homogeneous mass  in  wh ich  there  is  no  segregat ion ,  c rus ts ,  lumps,  or  
migra t ion  o f  the  b i tuminous  mater ia l .   Shou ld  any  o f  these cond i t ions be 
ev ident  in  the  mater ia l  del ivered  to  the  screed un i t ,  the  cont rac tor  sha l l  
take  the  necessary cor rect ive  ac t ion  to e l imina te such cond i t ions .   I f  any 
o f  these cond i t ions  pers is t ,  the  Engineer  wi l l  o rder  the  work  to  be 
s topped un t i l  sa t is fac to ry cor rec t ive  ac t ion  has  been taken. 

(B)   Loading Mater ia l  into the  Paving Machine:  

I f  the  aspha l t ic  concre te  is  dumped d i rec t ly  in to  the pav ing mach ine  f rom 
the  hau l ing t rucks ,  care  sha l l  be  taken to  avo id ja r r ing the  mach ine or  
mov ing i t  ou t  o f  a l ignment .   No ver t ica l  load  shal l  be  exer ted  on  the 
pav ing mach ines  by  the  t rucks .   Trucks ,  wh i le  dumping,  sha l l  be  secure ly 
a t tached to  the  pav ing mach ine .  

I f  the  aspha l t ic  concre te  is  dumped upon the  sur face  be ing paved and 
subsequent ly  loaded in to  the  pav ing mach ine ,  i t  sha l l  no t  be  dumped a t  
a  d is tance grea ter  than 150 fee t  in  f ron t  o f  the  pav ing mach ine .   The 
load ing equ ipment  sha l l  be  se l f -suppor t ing and sha l l  no t  exer t  any 
ver t ica l  load  on  the  pav ing mach ine .   Subs tan t ia l ly  a l l  o f  the  aspha l t ic  
concre te  sha l l  be  p icked up  and loaded in to  the  pav ing mach ine .  

(C)   Plac ing and Finishing Asphal t ic  Concrete  by  Means of  
 Sel f -Propel led Paving Machines:  

Al l  courses  o f  aspha l t ic  concre te  sha l l  be  p laced and f in ished by  means 
o f  se l f -p rope l led  pav ing mach ines  except  under  cer ta in  cond i t ions  or  a t  
cer ta in  loca t ions  where  the  Engineer  deems the  use  o f  se l f -p rope l led 
pav ing mach ines  imprac t ica l .  

In  o rder  to  ach ieve ,  as  fa r  as  p rac t ica l ,  a  cont inuous  opera t ion ,  the 
speed o f  the pav ing mach ine  sha l l  be  coord ina ted  wi th  the  produc t ion of  
the  p lan t .  

Se l f -p rope l led  pav ing mach ines sha l l  spread the  mix tu re  wi th in  the 
spec i f ied to le rances ,  wi thout  segregat ion  or  tear ing,  t rue  to the l ine ,  
grade,  and c rown ind icated  on  the  pro jec t  p lans .   Pavers  sha l l  be  
equ ipped wi th  hoppers  and augers  wh ich  wi l l  d is t r ibu te  the  mix tu re 
un i fo rmly  in  f ron t  o f  ad justab le  screeds .  

Screeds  sha l l  inc lude any  s t r ike-o f f  dev ice  opera ted  by  tamping or  
v ib ra t ing ac t ion  wh ich is  e f fec t ive wi thout  tear ing,  shov ing,  o r  gouging 
the  mix tu re  and wh ich  produces  a  course  wi th  a un i fo rm tex ture  and 
dens i ty  fo r  the  fu l l  w id th  be ing paved.   Screeds  sha l l  be  ad jus tab le  as 



SECTION 407 

328 
 

to  he igh t  and c rown and sha l l  be  equ ipped wi th  a  cont ro l led  heat ing 
dev ice  for  use  when requ i red .  

Tapered sec t ions  no t  exceed ing 8  fee t  in  wid th ,  o r  widened sec t ions  no t  
exceed ing 4  fee t  in  wid th may be p laced and f in ished by  o ther  means 
approved by  the  Engineer.  

(D)   Automat ica l ly  Actuated Control  System: 

Except  under  cer ta in cond i t ions or  a t  cer ta in loca t ions where the 
Engineer  deems the  use o f  au tomat ic  cont ro ls  imprac t ica l ,  aspha l t ic  
concre te  sha l l  be  p laced and f in ished by  means o f  se l f -p rope l led  pav ing 
mach ines  equ ipped wi th  an  au tomat ica l ly  ac tua ted  cont ro l  sys tem. 

The cont ro l  sys tem sha l l  con t ro l  the  e leva t ion  o f  the  screed a t  each end 
by  cont ro l l ing the  e leva t ion  o f  one end d i rec t ly  and the  o ther  end 
ind i rec t ly ,  e i ther  th rough cont ro l l ing the  t ransverse s lope or ,  a l te rna te ly  
when d i rec ted ,  by  cont ro l l ing the  e leva t ion  o f  each end independent ly .  

The cont ro l  sys tem sha l l  be  capab le  o f  work ing wi th  the  fo l lowing 
dev ices  wh ich  sha l l  be  furn ished wi th  the  mach ine :  

(1 )  Sk i - type  dev ice a t  leas t  30  fee t  in  length ,  suppor ted 
th roughout  i ts  en t i re  length ;  and  

(2 )  Shor t  sk i .  

Fa i lu re  o f  the  cont ro l  sys tem to  func t ion proper ly  sha l l  be cause fo r  the 
suspens ion  o f  the  aspha l t ic  concre te  opera t ions .  

407-7 .05 Joints:  

Longi tud ina l  jo in ts  sha l l  be  s taggered a  min imum of  1  foo t  wi th  re la t ion  
to  the  longi tud ina l  jo in t  o f  the  immedia te  under ly ing course .  

The cont rac tor  sha l l  schedu le  i ts  pav ing opera t ions to  min imize  exposed 
longi tud ina l  edges .   Un less  o therwise  approved by  the Engineer ,  the 
cont rac tor  sha l l  l imi t  the p lacement o f  aspha l t ic  concre te  courses ,  in  
advance o f  ad jacent courses ,  to  one sh i f t  o f  aspha l t ic  concre te 
p roduc t ion .   The cont rac tor  sha l l  schedu le  i ts  pav ing opera t ions  in  such 
a  manner to e l imina te  exposed longi tud ina l  edges  over  weekends or  
ho l idays .  

Longi tud ina l  jo in ts  sha l l  be  loca ted  wi th in  1  foo t  o f  the  center l ine  
be tween two ad jacent  lanes .  
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407-7 .06 Compact ion:  

(A)   Genera l  Requirements:  

The tempera ture  o f  the  aspha l t ic  concre te  jus t  p r io r  to  compact ion  sha l l  
be  a t  leas t  200 degrees  F (250 degrees  F when PG TR+ aspha l t  cement 
is  used) .  

(B)   Equipment:  

Compact ing and smooth ing sha l l  be  accompl ished by  the  use  o f  s ta t ic  
s tee l  whee l  compactors .   V ib ra to r  compactors  may be  used in  the  s ta t ic  
mode on ly .   The compactors  sha l l  be  se l f -p rope l led  and sha l l  be 
opera ted  wi th  the  dr ive  whee l  in  the  fo rward  posi t ion .   A min imum of  
th ree  compactors  sha l l  be  prov ided;  however ,  su f f ic ien t  compactors 
sha l l  be  prov ided so  tha t  the  drums o f  the  compactors  when s taggered 
wi l l  cover  the  en t i re  w id th  o f  the  pav ing mach ine  dur ing in i t ia l  
b reakdown.  

Compactors  sha l l  be  opera ted  in  accordance wi th  the  manufac turer 's  
recommendat ions .   Compactors  sha l l  be  designed and proper ly  
ma in ta ined so  tha t  they are  capab le  o f  accompl ish ing the  requ i red 
compact ion .  

Compactors  sha l l  we igh  no t  less  than 8  tons .  

(C)   Rol l ing Procedure:  

A pass  sha l l  be  de f ined as  one movement  o f  a compactor  in  e i ther 
d i rec t ion .   Coverage sha l l  be  the  number  o f  passes as  are  necessary  to 
cover  the  en t i re  wid th  be ing paved. 

Compact ion  sha l l  cons is t  o f  the  fo l lowing ro l l ing sequence: 

Rol l ing Sequence  Number  of  Coverages 
In i t ia l  1  
F in ish  1  –  2 

 
A su f f ic ien t  number  o f  compactors  sha l l  be  used for  in i t ia l  b reakdown so 
tha t  when the  compactors  a re  s taggered the  en t i re  wid th  o f  the  mat  be ing 
la id  is  compacted  wi th  one fo rward  pass  o f  the  compactors .   The d is tance 
be tween the  pav ing machine  and the  in i t ia l  ro l l ing sha l l  no t  exceed 200 
fee t .  

A separa te  ro l le r (s )  sha l l  be  used fo r  f ina l  compact ion .   The ro l le r (s )  
used fo r  f ina l  compact ion  sha l l  fo l low as  c lose ly  beh ind  the  in i t ia l  
b reakdown ro l le rs  as  poss ib le .  

Compact ion  wi l l  be  deemed to  be  acceptab le  on  the  cond i t ion  tha t  the 
aspha l t ic  concre te  is  compacted  us ing the  type  o f  compactors  spec i f ied,  
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ba l las ted and opera ted in  accordance wi th  the  manufac turer 's  
recommendat ions  and wi th  the  number  o f  coverages  o f  the  compactors 
as  spec i f ied .  

407-7 .07 Compact ing Miscel laneous I tems and Surfaces:  

Aspha l t ic  concre te used in  the  cons t ruc t ion  o f  misce l laneous i tems and 
sur faces  sha l l  be  compacted  us ing compactors ,  ho t -hand tampers ,  
smooth ing i rons ,  mechan ica l  v ib ra t ing hand tampers ,  o r  wi th  o ther  
dev ices  to  the  ex ten t  cons idered necessary  by  the  Engineer .  

407-7 .08 Smoothness and Surface Tolerances: 

Aspha l t ic  concre te  sha l l  be  compacted  as  requ i red ,  smooth  and t rue  to 
the  requ i red  l ines ,  grades,  and d imens ions .  

The Spec ia l  Prov is ions may requ i re  the  smoothness  o f  the  f ina l  
pavement  sur face  to  be  tes ted  in  accordance wi th  Subsec t ion  109.13  o f  
the  spec i f i ca t ions .  

Regard less  o f  whether  tes t ing in  accordance wi th  Subsec t ion  109.13  o f  
the  spec i f i ca t ions  is  spec i f ied  or  no t ,  the  fo l lowing requ i rements  sha l l  
be  met :  

(A)  The f in ished aspha l t ic  concre te  sur face  sha l l  be  tes ted  and 
sha l l  no t  vary  by  more  than 1 /8  inch  f rom the  lower  edge o f  
a  10- foo t  s t ra igh tedge when i t  i s  p laced in  the  longi tud ina l  
d i rec t ion  ( inc lud ing across  t ransverse  jo in ts ) ,  and when i t  i s  
p laced in  the  t ransverse  d i rec t ion  across  longi tud ina l  jo in ts ;  
and 

(B)  Al l  dev ia t ions  exceed ing the  spec i f ied  to le rances  above sha l l  
be  cor rec ted  by  the  cont rac tor ,  to  the sa t is fac t ion  o f  the 
Engineer .  

407-7 .09 Acceptance:  

Aspha l t ic  concre te  wi l l  be  accepted  comple te  in  p lace  i f ,  in  the  judgment  
o f  the  Engineer ,  the  aspha l t ic  concre te  reasonab ly  conforms to  the 
requ i rements  spec i f ied  here in .   Aspha l t ic  concre te  tha t  is  no t  acceptab le 
and is  re jec ted sha l l  be  rep laced to  the sa t is fac t ion  o f  the  Engineer  and 
a t  no  add i t iona l  cos t  to  the  Depar tment .  

407-8 Method of  Measurement:  

Aspha l t ic  concre te  wi l l  be  measured by  the  ton  fo r  the  mix tu re  ac tua l ly  
used,  wh ich  wi l l  inc lude the  we igh t  o f  minera l  aggregate ,  b i tuminous 
mater ia l ,  and minera l  admix tu re .   Measurement  wi l l  inc lude any  we igh t  
used in  cons truc t ion  o f  in te rsec t ions ,  tu rnouts ,  misce l laneous i tems,  o r  
o ther  sur faces .  
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Aspha l t  cement  wi l l  be  measured by  the  ton .  

Minera l  admix tu re  wi l l  be  measured by  the  ton  fo r  the  minera l  admix tu re 
ac tua l ly  used in  accordance wi th  Subsec t ion  403-2  o f  the  spec i f i ca t ions .  

407-9 Basis  of  Payment:  

The accepted  quant i t ies  o f  aspha l t ic  concre te ,  measured as  prov ided 
above, wi l l  be  pa id  fo r  at  the  cont rac t  un i t  p r ice per  ton ,  ad jus ted  i f  
necessary  fo r  spread,  wh ich  pr ice  sha l l  be  fu l l  compensat ion  fo r  the 
work ,  comple te  in  p lace ,  as  spec i f ied  here in .  

I f  the  quant i ty  in  a spread lo t  i s  found to  vary  by  more  than +5.0  percent 
f rom the  requ i red  quant i ty ,  as  de termined in  accordance wi th  Subsec t ion  
407-6 .04  o f  the spec i f i ca t ions ,  no  payment wi l l  be  made fo r  the mater ia l  
wh ich  exceeds the  +5 .0  percent ,  inc lud ing aspha l t  cement  and minera l  
admix tu re .  

The Engineer  may exc lude aspha l t ic  concre te  f rom the  spread lo t  i f  the 
Engineer  de termines  tha t  the  proposed use o f  the  mater ia l  o r  the  ex is t ing 
sur face  cond i t ions  are  not  conduc ive  to  the  use  o f  spread lo ts .  

Payment  fo r  aspha l t  cement  wi l l  be  made by  the  ton .   The resu l ts  o f  a 
nuc lear  aspha l t  con ten t  gauge sha l l  no t  be  used to  de termine the  we igh t  
o f  aspha l t  cement  as  the bas is o f  payment .   Ad jus tments  in  payment  
sha l l  be  made in  accordance wi th  the  requ i rements o f  Subsec t ion  1005-
3 .01  o f  the  spec i f i ca t ions.  

Minera l  admix tu re  wi l l  be  pa id  fo r  a t  the  predetermined pr ice  es tab l ished 
in  the  Bidd ing Schedu le .  

When requ i red  in  the  Spec ia l  Prov is ions ,  payment  fo r  smoothness  sha l l  
be  made in  accordance wi th  the  requ i rements  o f  Subsec t ion  109.13  o f  
the  spec i f i ca t ions .  

When l ime water  is  used,  no  separa te  payment  wi l l  be  made fo r  the  l ime 
water  o r  i ts  app l ica t ion ,  the  cos t  be ing cons idered as  inc luded in th is  
cont rac t  i tem.  

SECTION 408 COLD RECYCLING (BITUMINOUS SURFACE)  

408-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing a l l  mater ia ls  and 
rec la iming (mi l l ing)  a  por t ion  o f  the  ex is t ing aspha l t ic  concre te 
pavement ,  o r  u t i l i z ing s tockp i led  rec la imed aspha l t  pavement ,  s iz ing the 
mater ia l ,  and mix ing the mater ia l  wi th  an  engineered emuls ion ,  water ,  
and o ther  add i t ives  as  necessary  and as  requ i red by  the mix  des ign ,  to 
p roduce a  homogeneous recyc led  aspha l t  mix tu re  wh ich  is  p laced and 
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The f in ished sur face  sha l l  no t  vary  more  than 3 /8  inch  f rom the  lower 
edge o f  a  10- foo t  s t ra ightedge,  when the  s t ra igh tedge is  p laced bo th 
para l le l  and perpend icu lar  to  the  center l ine  o f  the  roadway. 

Humps or  o therwise  e leva ted  areas  sha l l  be  cor rec ted  by  rework ing,  
add i t iona l  ro l l ing,  t r imming,  mi l l ing,  o r  abras ive  gr ind ing.   Depress ions 
sha l l  be  cor rec ted  by  mi l l ing to  su f f ic ien t  depth and app ly ing a  tack  coat  
o f  emuls i f ied  aspha l t  to  accommodate  a  pa tch  cons ist ing o f  co ld  recyc led 
mater ia l ,  o r  warm or  hot  mix  aspha l t ,  meet ing the  requ i rements  o f  
Sec t ion  409,  416,  o r  417 o f  the  spec i f i ca t ions ,  as de termined by  the 
Engineer .  

408-11 Method of  Measurement:  

The co ld  recyc led  mater ia l  wi l l  be  measured by  the  square  yard ,  
comple ted  in  p lace ,  and accepted  by  the  Engineer .  

The engineered emuls ion  and minera l  admix tu re(s )  wi l l  be  measured by 
the  ton .  

408-12 Basis  of  Payment:  

The accepted  quant i t ies  of  co ld  recyc led  mater ia l ,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  square  yard  fo r  the  
mater ia l  comple te  in -p lace .   Mater ia l  meet ing the  requ i rements  o f  
Sec t ions  409,  416,  and/or  417 o f  the  spec i f i ca t ions ,  and p laced in 
loca t ions where  co ld  recyc led  mater ia l  was  removed,  wi l l  be  pa id fo r  at  
the  b id  i tem pr ice  fo r  Co ld  Recyc l ing.  

The engineered emuls ion measured as prov ided above wi l l  be  pa id  fo r  
by  the  ton .   The cont ract  un i t  p r ice fo r  engineered emuls ion  wi l l  be 
ad jus ted  fo r  quant i t ies  o f  mater ia l  represented  by  cor respond ing tes t  
resu l ts .   Ad jus tments  wi l l  be  made in  accordance wi th  the  requ i rements 
o f  Subsec t ion  1005-3 .03  o f  the  spec i f i ca t ions .  

Minera l  admix tu re  wi l l  be  pa id  fo r  a t  the  predetermined pr ice  es tab l ished 
in  the  Bidd ing Schedu le .  

SECTION 409 ASPHALTIC CONCRETE (MISCELLANEOUS 
STRUCTURAL):  

409-1 Descr ipt ion:  

The work  under th is  sec t ion  sha l l  cons is t  o f  cons t ruc t ing Aspha l t ic  
Concre te  (Misce l laneous St ruc tura l ) ,  here ina f te r  aspha l t ic  concre te ,  by 
fu rn ish ing a l l  mater ia ls ,  mix ing a t  a  p lan t ,  hau l ing and p lac ing a  mix tu re  
o f  aggregate  mater ia ls ,  rec la imed aspha l t  pavement  (RAP)  i f  used, 
minera l  admix tu re ,  and b i tuminous  mater ia l  (asphal t  cement )  to  fo rm a 
pavement  course  or  to be  used fo r  o ther  spec i f ied  purposes ,  in  
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accordance wi th  the  deta i ls  shown on the  pro jec t  p lans  and the 
requ i rements  o f  the  spec i f i ca t ions ,  and as  d i rec ted by  the  Engineer .  

The cont rac tor  sha l l  acqui re  and make a l l  a r rangements  fo r  a source  or  
sources  o f  mater ia l ,  fu rn ish  a  mix  des ign  wh ich  wi l l  meet  the  des ign  
c r i te r ia  spec i f ied  here ina f te r ,  and prov ide  a l l  the  equ ipment ,  mater ia ls ,  
and labor  necessary  to  comple te  the  work .  

409-2 Mater ia ls :  

409-2 .01 Minera l  Aggregate:  

Minera l  aggregate  sha l l  con form to  the  fo l lowing requ i rements  when 
tes ted  in  accordance wi th  the  app l icab le  tes t  methods .  

Minera l  
Aggregate  

Character is t ics 
Test  

Method Requirement  

Combined Bu lk  
Oven Dry  Spec i f ic  
Grav i ty  

Ar izona Tes t  
Method 251 2 .350 -  2 .850 

Combined Water  
Absorp t ion 

Ar izona Tes t  
Method 251 0  -  2 .5% 

Abras ion AASHTO T 96 

100 Rev. ,  Max 
9% 

500 Rev. ,  Max 
40% 

Sand Equ iva len t  

AASHTO T 176 
(Af te r  thorough ly  

s iev ing the  sample ,  
no  add i t iona l  

c lean ing o f  the  
f ines  f rom the  p lus  

No.  4  mater ia l  i s  
requ i red . )  

Min imum 55 

Frac tured  Coarse  
Aggregate  Par t ic les  

Ar izona Tes t  
Method 212 

Min imum 70% 
 (p lus  No.  4  

mater ia l )  

Carbonates  (1 )   Ar izona Tes t  
Method 238 Max imum 20% 

Notes :  

(1 )  Tes t ing fo r  carbonates  on ly  app l ies  i f  e i ther  o f  the  fo l lowing 
cond i t ions  ex is t :  

(a )  The aspha l t ic  concre te  is  the  des igned f ina l  pavement 
sur face  normal ly  used by  t ra f f i c ;  o r  

(b )  The aspha l t ic  concre te ,  temporary  o r  o therwise ,  wi l l  be  
sub jec t  to  t ra f f i c  fo r  more than 60  days .  
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The gradat ion  wi l l  be  de termined in  accordance wi th  Ar izona Tes t  
Method 201,  and sha l l  con form to  the  requ i rements g iven be low.  

Mix Design Grading L imi ts  

S ieve  
S ize 

Percent  Passing  
L i f t  Thickness 
Less Than 1½ 

Inches  
L i f t  Thickness 
1½ to  2  Inches  

L i f t  Thickness 
Greater  Than 2  

Inches  
Without  

Admix ture  
Wi th   

Admix ture  
Wi thout  

Admix ture  
Wi th   

Admix ture  
Wi thout  

Admix ture  
Wi th   

Admix ture  
1  Inch      100  100  

3 /4  Inch    100  100  90-100  90-100  
1 /2  Inch  100  100  90-100  90-100  - - -  - - -  
3 /8  Inch  90-100  90-100  70-85  70-85  70-85  70-85  

No.  8  41-55  42-56  41-51  42-52  41-51  42-52  
No.  40  9-19  10-20  - - -  - - -  - - -  - - -  

No.  200  2 .0-5 .0  3 .0-6 .5  2 .0-5 .0  3 .0-6 .5  2 .0-5 .0  3 .0-6 .5  
 
409-2 .02 Bi tuminous Mater ia l :  

Aspha l t  cement sha l l  be a  per fo rmance grade (PG)  aspha l t  b inder 
conforming to  the  requ i rements  o f  Sec t ion  1005 o f  the  spec i f i ca t ions .   
The type o f  aspha l t  b inder  sha l l  be  as  shown in  the Spec ia l  Prov is ions .  

The percent  o f  aspha l t  cement  used sha l l  be  based on  the  we igh t  o f  to ta l  
mix  (aspha l t  cement ,  minera l  aggregate ,  and minera l  admix tu re) .  

The cont rac tor  sha l l  p rov ide  the  labora tory  mix ing and compact ion 
tempera ture ranges  to the  mix  des ign  labora tory  fo r  each PG aspha l t  
b inder  used fo r  mix  des ign  purposes .   The labora tory  mix ing tempera ture 
range is  de f ined as  the  range o f  tempera tures  where  the  un-aged aspha l t  
b inder  has  a ro ta t ional  v iscos i ty  o f  0 .17  ±  0 .02  Pasca l ·seconds,  
measured in  accordance wi th  AASHTO T 316.   The labora tory 
compact ion  tempera ture  range is  de f ined as  the  range o f  tempera tures  
where  the  un-aged aspha l t  b inder  has  a  ro ta t iona l  v iscos i ty  o f  
0 .28  ±  0 .03  Pasca l ·seconds,  measured in  accordance wi th  AASHTO T 
316.   The tes t ing requ i red  in  AASHTO T 316 sha l l  be  per fo rmed a t  
275 degrees  F and 350 degrees  F,  and a  v iscos i ty - tempera ture  curve 
deve loped in  accordance wi th  ASTM D2493.   The v iscos i ty - tempera ture 
curve  sha l l  be  inc luded in  the  mix  des ign  repor t .   For  PG aspha l t  b inders 
tha t  have a max imum labora tory  mix ing tempera ture  exceed ing 
325 degrees F or  a  max imum labora tory compact ion tempera ture 
exceed ing 300 degrees F,  the  labora tory  mix ing and compact ion 
tempera ture  ranges  sha l l  be  spec i f ied  in wr i t ing by  the  aspha l t  b inder 
supp l ie r .   The labora tory  mix ing and compact ion  tempera ture  ranges ,  as 
we l l  as  the  ac tua l  labora tory  mix ing and compact ion  tempera tures  used, 
sha l l  be  repor ted on the mix  des ign .   The cont ractor  sha l l  ensure tha t  
the  aspha l t  b inder  supp l ie r  in fo rmat ion  requ i red  in  th is  paragraph is  
p rov ided to  a l l  appropr ia te  par t ies  in  a  t ime ly  manner ,  and tha t  cop ies 
are  inc luded in the mix des ign  repor t .   The labora tory mix ing and 
compact ion tempera tures  are  fo r  mix  des ign  purposes  on ly .   F ie ld  mix ing 
and compact ion tempera tures  are  spec i f ied  in  Subsec t ion  409-3  o f  the 
spec i f i ca t ions .  
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409-2 .03 Minera l  Admixture:  

Minera l  admix tu re  sha l l  be  e i ther  Por t land cement ,  b lended hydrau l ic  
cement ,  o r  hydra ted  l ime conforming to  the  fo l lowing requ i rements :  

Mater ia l  Requirement  
Por t land Cement ,  Type I  o r  I I  ASTM C150 
Blended Hydrau l ic  Cement ,  Type IP ASTM C595 
Hydra ted  L ime ASTM C1097 

 
The minera l  admix tu re conten t  sha l l  be 2 .0  percent ,  by we igh t ,  o f  the 
minera l  aggregate .   However ,  a  min imum of  1 .0  percent minera l  
admix tu re  may be  used i f  the cont rac tor  submi ts  tes t  in fo rmat ion 
showing a  lowered percentage o f  minera l  admix tu re  p roduces  mix  des ign 
resu l ts  fo r  Index o f  Reta ined St rength  o f  a t  leas t  60 percent and a 
Min imum Wet  St rength  o f  150 pounds per square inch  when tes ted  in  
accordance wi th  Ar izona Tes t  Method 802. 

The cer t i f i ca t ion  and acceptance o f  Por t land cement ,  b lended hydrau l ic  
cement ,  and hydra ted  l ime sha l l  be  in  accordance wi th  ADOT Mater ia ls  
Prac t ice  and Procedure  Di rec t ive  No.  13 ,  "Cer t i f i ca t ion  and Acceptance 
o f  Hydrau l ic  Cement ,  F ly  Ash,  Natura l  Pozzo lan ,  Si l i ca  Fume,  and L ime".  

409-2 .04 Mix  Design:  

Ut i l i z ing minera l  aggregate  wh ich  has  been c rushed,  p rocessed, 
separa ted ,  and s tockp i led ,  a  mix  des ign  sha l l  be  fo rmula ted  and 
submi t ted  by  the  cont ractor  to  the  Engineer .   The minera l  aggregate  
samples  used fo r  mix des ign  purposes  sha l l  be  representa t ive o f  
aggregate  mater ia ls  to  be used dur ing produc t ion .  

The mix  des ign  sha l l  be based on  the  mix  des ign  c r i te r ia  and o ther 
requ i rements  spec i f ied  here in ,  u t i l i z ing aspha l t  cement  and minera l  
admix tu re  o f  the  type  and f rom the  sources  proposed fo r  use  in  the 
produc t ion  o f  aspha l t ic  concre te .  

The mix  des ign  sha l l  be  prepared by  or  under  the d i rec t  superv is ion o f  
a  p ro fess iona l  engineer  exper ienced in  the  deve lopment  o f  mix  des igns  
and mix  des ign  tes t ing.   Rec la imed aspha l t  pavement  (RAP)  may be  used 
in  the  mix tu re  i f  p roper ly  des igned per  Ar izona Tes t  Method 833; 
however ,  RAP wi l l  no t  be  a l lowed in  the  mix tu re  when aspha l t  cement 
type  PG 76 22 TR+ or  PG 70 22  TR+ is  spec i f ied  in Subsec t ion 409-2 .02 
o f  the  spec i f ica t ions .   L imi ts  fo r  the usage o f  RAP sha l l  be per ADOT 
Mater ia ls  Prac t ice  and Procedure  Di rec t ive  No.  20 ,  “Gu idance on  the 
Use o f  Rec la imed Aspha l t  Pavement  (RAP)  in  Aspha l t ic  Concre te” .   The 
mix  des ign  engineer  sha l l  meet  the requ i rements  g iven in  ADOT 
Mater ia ls  Prac t ice  and Procedure  Di rec t ive  No.  4 ,  “Aspha l t ic  Concre te 
Mix  Des ign  Proposa ls  and Submi t ta ls ” .   The mix  des ign  sha l l  be  prov ided 
in  a  fo rmat  tha t  c lear ly  ind ica tes  a l l  the  mix  des ign  requ i rements  and 
sha l l  be  sea led ,  s igned,  and da ted  by  the  mix  des ign  engineer .  
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The mix  des ign  sha l l  be  prepared by  a  mix  des ign  labora tory  tha t  has 
met  the  requ i rements  of  ADOT Mater ia ls  Prac t ice  and Procedure 
Di rec t ive  No.  19 ,  “ADOT Sys tem fo r  the  Eva lua t ion  o f  Tes t ing 
Labora tor ies” .  

I f  approved by  the  Engineer ,  as  an  a l te rna t ive  to  meet ing the  mix  des ign 
requ i rements  spec i f ied here in ,  a  1 /2  inch  or  3 /4  inch  mix  des ign  meet ing 
the  requ i rements  o f  e i ther  Sec t ion 416 or  Sec t ion  417 o f  the 
spec i f i ca t ions may be  subs t i tu ted fo r  use .   The type o f  aspha l t  b inder 
used in  the  a l te rna t ive  mix  des ign  must  be  the  same as  tha t  spec i f ied  in 
Subsec t ion 409-2 .02 o f  the  spec i f i ca t ions .   The a l te rna t ive mix  des ign 
may inc lude rec la imed aspha l t  pavement  (RAP)  i f  p roper ly  des igned per 
Ar izona Tes t  Method 833.   The l i f t  th ickness  for  the  a l te rna t ive  mix  
des ign  sha l l  con form to  the  fo l lowing tab le .  

Alternat ive  Mix  Design Minimum Li f t  Thickness 
Sect ion  416 (1 /2  inch  mix)  1 -1 /2  inches 
Sect ion  416 (3 /4  inch  mix)  2  inches 
Sect ion  417 (1 /2  inch  mix)  2  inches 
Sect ion  417 (3 /4  inch  mix)  2 -1 /2  inches 

 
The cont rac tor  may propose the  use  o f  a  mix  des ign  tha t  has  been 
deve loped fo r  a p rev ious pro jec t .   The proposed mix  des ign  sha l l  meet 
the  requ i rements  o f  these spec i f i ca t ions .   The cont rac tor  sha l l  p rov ide 
ev idence tha t  the  type  and source  o f  b i tuminous  mater ia l ,  the  type  o f  
minera l  admix tu re ,  and the  source  and methods  o f  p roduc ing minera l  
aggregate ,  and RAP mater ia l  i f  app l icab le ,  have not  changed s ince  the 
fo rmula t ion  o f  the  prev ious  mix  des ign .   The cont rac tor  sha l l  a lso  prov ide 
cur ren t  tes t  resu l ts  fo r  a l l  spec i f ied  charac ter is t ics  o f  the  minera l  
aggregate ,  and RAP ma ter ia l  i f  app l icab le ,  p roposed fo r  use .   The 
Engineer  wi l l  de termine  i f  the  prev ious ly used mix  des ign  is  su i tab le for  
the  in tended use and i f  the  prev ious  use  o f  the  mix  des ign  was 
sa t is fac tory  to  the  Department .   The Engineer  wi l l  e i ther  approve or  
d isapprove the  proposed mix  des ign .   Shou ld  the  Engineer  d isapprove 
the  use  o f  the  prev ious ly  used mix  des ign ,  the  cont rac tor  sha l l  p repare 
and submi t  a  new mix des ign  proposa l  in  accordance wi th  the  
requ i rements  o f  these spec i f i ca t ions .  

A prev ious ly  used mix  des ign  o lder  than two years f rom the  da te  i t  was 
fo rmula ted ,  sea led ,  s igned,  and da ted  sha l l  no t  be  a l lowed fo r  use .   Once 
approved fo r  use on  a p ro jec t ,  a  p rev ious ly  used mix des ign  may be used 
fo r  the  dura t ion  o f  tha t  p ro jec t .  

Tes t  resu l ts  used in  the fo rmula t ion  o f  the  mix  des ign  must  be  f rom 
tes t ing per fo rmed no ear l ie r  than 45  days  pr io r  to the  da te  the  mix  des ign  
is  s igned by  the  mix  des ign  engineer .   His to r ica l  abras ion  va lues  may 
be  supp l ied on sources prov ided the tes t ing was conducted  wi th in the 
pas t  two years .  

The mix  des ign  sha l l  be  submi t ted  to  the  Engineer  under  a  cover  le t ter  
s igned by  an  au thor ized  representa t ive  o f  the  cont rac tor .  
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The mix  des ign  sha l l  be  submi t ted  to  the  Engineer  fo r  rev iew a min imum 
of  f i ve  work ing days  pr io r  to  the  s ta r t  o f  p roduc t ion.  

The mix  des ign  sha l l  meet  the  fo l lowing c r i te r ia  when tes ted  in 
accordance wi th  the  requ i rements  o f  the  fo l lowing tes t  methods : 

Cri ter ia  Requirement  Ar izona 
Test  Method 

1.Vo ids  in  Minera l  Aggregate :  %,  Range 14 .5  -  18 .5 (See Note  1)  
2 .Ef fec t ive  Vo ids :  %,  Range 5 .3  -  5 .7 (See Note  1)  
3 .  Absorbed Aspha l t :  %,  Range 0  -  1 .0 (See Note  1)  
Note :    

(1 )  For  mixes  wi thout  RAP,  Ar izona Tes t  Method 815.   For  mixes wi th  
RAP,  Ar izona Tes t  Method 833. 

 
The Engineer  reserves  the  r igh t  to  ad jus t  the  aspha l t  con ten t  dur ing 
produc t ion  f rom the  mix  des ign  va lue  wi thout  add i t iona l  compensat ion  to 
the  cont rac tor  in  o rder  to  ob ta in  des i rab le  e f fec t ive vo ids .    

409-2 .05 Sampl ing and Test ing:  

Sampl ing and tes t ing the  mater ia ls  and mix tu re fo r  qua l i ty  con t ro l  
purposes  sha l l  be  the  cont rac tor 's  respons ib i l i t y .  The cont rac tor  sha l l  
per fo rm su f f ic ien t  tes t ing to  assure  tha t  minera l  aggregate  and aspha l t ic  
concre te  a re  p roduced wh ich  meet  a l l  spec i f ied  requ i rements .  The 
Engineer  reserves  the  r igh t  to  sample  and tes t  the  mater ia ls  and mix ture 
when necessary  to de termine tha t  they reasonab ly  conform to the 
requ i rements  spec i f ied  here in .  

409-3 Construct ion Requirements:  

409-3 .01 Genera l :  

Al l  courses o f  aspha l t ic  concre te sha l l  be compacted as requ i red ,  
smooth  and t rue  to  the  requ i red  l ines ,  grades ,  and d imens ions .  

The fo l lowing smoothness requ i rements  sha l l  be  met :  

(A)  The sur face  o f  the  f ina l  l i f t  o f  aspha l t ic  concre te  p laced 
under th is  sec t ion  o f  the spec i f i ca t ions sha l l  be tes ted  and 
sha l l  no t  vary  by  more  than 1 /8  inch  f rom the  lower  edge o f  
a  10- foo t  s t ra igh tedge when i t  i s  p laced in  the  longi tud ina l  
d i rec t ion  ( inc lud ing across  t ransverse  jo in ts ) ,  and when i t  i s  
p laced in  the  t ransverse  d i rec t ion  across  longi tud ina l  jo in ts ;  

(B)  The sur face  o f  any l i f t  o f  aspha l t ic  concre te  p laced under  th is  
sec t ion o f  the  spec i f i ca t ions ,  o ther  than the f ina l  l i f t ,  sha l l  
be  tes ted  and sha l l  no t  vary  by more  than 1 /4  inch f rom the 
lower  edge o f  a  10- foo t  s t ra igh tedge when i t  i s  p laced in  the 
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longi tud ina l  d i rec t ion  ( inc lud ing across  t ransverse  jo in ts ) ,  
and when i t  i s  p laced in  the  t ransverse  d i rec t ion  across 
longi tud ina l  jo in ts ;  and 

(C)  Al l  dev ia t ions  exceed ing the  spec i f ied  to le rances  above sha l l  
be  cor rec ted  by  the  cont rac tor ,  to  the sa t is fac t ion  o f  the 
Engineer .  

The aspha l t ic  concre te  ho t  p lan t  sha l l  con form to the  requ i rements  o f  
Sec t ion  403 o f  the  spec i f ica t ions .  

No f ine  mater ia l  wh ich  has  been co l lec ted  in  the  dus t  co l lec t ion  sys tem 
sha l l  be  re tu rned to the mix tu re  un less the co l lec ted f ines are accura te ly  
and un i fo rmly  metered  in to  the  mix tu re .  

The tempera ture  o f  aspha l t ic  concre te  o r  minera l  aggregate  upon 
d ischarge f rom the  dr ie r  sha l l  no t  exceed 325 degrees  F,  un less  a  h igher  
tempera ture  is  recommended in  wr i t ing by  the  aspha l t  b inder  supp l ie r  
and approved by  the  Engineer .  

The mois tu re  conten t  o f  the  aspha l t ic  concre te  immedia te ly  beh ind  the 
paver  sha l l  no t  exceed 0 .5  percent .   The mois tu re  conten t  wi l l  be 
de termined in  accordance wi th  the  requ i rements  o f  Ar izona Test  
Method 406.  

Aspha l t ic  concre te  sha l l  be  p laced on ly when the tempera ture  o f  the 
sur face  on  wh ich  the  aspha l t ic  concre te  is  to  be  p laced is  a t  leas t  65 
degrees  F.  

At  any  t ime,  the  Enginee r  may requ i re  tha t  the  work  cease or  tha t  the 
work  day  be  reduced in  the  event tha t  weather  condi t ions ,  e i ther  ex is t ing 
or  expec ted ,  a re  an t ic ipa ted  to  have an  adverse  e f fec t  upon the  aspha l t ic  
concre te .  

Al l  whee ls  and t i res o f  compactors  sha l l  be  wetted  wi th  water ,  o r  i f  
necessary  soapy  water ,  o r  a  re lease agent  in  order  to  p revent  the 
s t ick ing o f  aspha l t ic  concre te .   A l l  o ther  equ ipment  sur faces  sha l l  be 
t rea ted  when necessary  wi th  a  re lease agent .   On ly  re lease agents 
eva lua ted  th rough NTPEP are  acceptab le  fo r  use.    The resu l ts  f rom 
NTPEP tes t ing,  when tes ted  in  accordance wi th  AASHTO TP 102,  sha l l  
meet  the  fo l lowing c r i te r ia :  

RELEASE AGENT TEST REQUIREMENT 
Aspha l t  St r ipp ing Tes t  
   D i lu ted  
   Non-Di lu ted  (Fu l l  St rength)  

No St r ipp ing  
No St r ipp ing  

Mix tu re  Sl ide  Tes t  10  g Reta ined,  Max. 

Aspha l t  Per fo rmance Tes t  Less  than or  equa l  to  
10 .0% a f te r  the  th i rd  cyc le  
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Re lease agents  wh ich  degrade,  d isso lve ,  o r  in  any  way damage the 
b i tuminous  mater ia l  sha l l  no t  be  used.   Diese l  fue l  sha l l  no t  be  used as 
a  re lease agent .  

Aspha l t ic  concre te  immedia te ly  beh ind  the  laydown mach ine  sha l l  be  in 
a  thorough ly  mixed,  f ree- f lowing,  and workab le  cond i t ion ,  be  f ree  o f  
lumps and c rus ts ,  and have a  min imum tempera ture  o f  275 degrees  F.  

Al l  courses  o f  aspha l t ic  concre te  sha l l  be  p laced and f in ished by  means 
o f  se l f -p rope l led  pav ing mach ines  except  under  cer ta in  cond i t ions  or  a t  
cer ta in  loca t ions  where  the  Engineer  deems the  use  o f  se l f -p rope l led 
pav ing mach ines  imprac t ica l .  

The speed o f  the  pav ing mach ine  sha l l  be  coord ina ted  wi th  the 
produc t ion  o f  the  p lan t  and an  adequate  number  o f  t rucks  fo r  hau l ing 
aspha l t ic  concre te sha l l  be  ava i lab le  in  o rder  to ach ieve ,  as  fa r  as 
p rac t ica l ,  a  cont inuous  opera t ion .  

Se l f -p rope l led  pav ing mach ines sha l l  spread the  mix tu re  wi th in  the 
spec i f ied to le rances ,  wi thout  segregat ion  or  tear ing,  t rue  to the l ine ,  
grade,  and c rown ind icated  on  the  pro jec t  p lans .   Pavers  sha l l  be  
equ ipped wi th  hoppers  and augers  wh ich  wi l l  d is t r ibu te  the  mix tu re 
un i fo rmly  in  f ron t  o f  ad justab le  screeds .  

Pavers  sha l l  be  equ ipped wi th  a  screed fo r  the  fu l l  w id th  be ing paved,  
heated  i f  necessary ,  and capab le  o f  spread ing and f in ish ing a l l  courses 
o f  aspha l t ic  concre te .  

Pavers  sha l l  be  equ ipped wi th  au tomat ic  sc reed cont ro ls  wi th  sensors 
fo r  e i ther  o r  bo th  s ides  of  the  paver ,  capab le  o f  sens ing grade f rom an 
ou ts ide  re ference l ine ,  sens ing the  t ransverse  s lope o f  the  screed,  and 
prov id ing the  au tomat ic  s igna ls  wh ich  opera te  the  screed to  ma in ta in  the 
des i red  grade and t ransverse  s lope. 

Fa i lu re  o f  the  cont ro l  sys tem to  func t ion proper ly  sha l l  be cause fo r  the 
suspens ion  o f  the  p lac ing o f  aspha l t ic  concre te .  

The base or  subgrade upon wh ich  aspha l t ic  concre te  is  to  be  p laced 
sha l l  be  prepared and main ta ined in a  f i rm cond i t ion  un t i l  aspha l t ic  
concre te  is  p laced.   I t  sha l l  no t  be  f rozen or  excess ive ly  wet .  

Before  aspha l t ic  concre te  is  p laced,  the  sur face  to  be  paved sha l l  be 
c leaned o f  a l l  ob jec t ionab le  mater ia l  and tacked wi th  b i tuminous  mater ia l  
in  accordance wi th  the  requ i rements  o f  Sec t ion  404 o f  the  spec i f i ca t ions . 

Longi tud ina l  jo in ts  o f  each course  sha l l  be  s taggered a  min imum of  1 
foo t  wi th  re la t ion  to  the  longi tud ina l  jo in t  o f  any  immedia te  under ly ing 
course .   Longi tud ina l  jo ints  sha l l  be  loca ted  wi th in 1  foo t  o f  the  center  
o f  a  lane or  wi th in  1  foo t  o f  the  center l ine  be tween two ad jacent  lanes .  
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The cont rac tor  sha l l  schedu le  i ts  pav ing opera t ions to  min imize  exposed 
longi tud ina l  edges .   Un less  o therwise  approved by  the Engineer ,  the 
cont rac tor  sha l l  l imi t  the p lacement o f  aspha l t ic  concre te  courses ,  in  
advance o f  ad jacent courses ,  to  one sh i f t  o f  aspha l t ic  concre te 
p roduc t ion .   The cont rac tor  sha l l  schedu le  i ts  pav ing opera t ions  in  such 
a  manner to e l imina te  exposed longi tud ina l  edges  over  weekends or  
ho l idays .  

409-3 .02 Compact ion:  

Compact ion  sha l l  cons is t  o f  an  es tab l ished sequence o f  coverage us ing 
spec i f ied  types  o f  compactors .   A pass  sha l l  be  de f ined as  one movement 
o f  a  compactor  in  e i ther d i rec t ion .   Coverage sha l l  be  the  number o f  
passes  as  are  necessary  to  cover  the  en t i re  wid th  be ing paved. 

The ro l l ing sequence,  the type  o f  compactor  to  be  used and the  number 
o f  coverages  requ i red  sha l l  be  as  fo l lows:  

Rol l ing 
Sequence 

Type of  Compactor  No.  of  
Coverages 

Opt ion No.  1  Opt ion No.  2  Opt ion 
No.  1  

Opt ion 
No.  2  

Ini t ia l  Sta t ic  Stee l  V ib ra t ing Stee l  1  1  
Intermediate  Pneumat ic  T i red  Vib ra t ing Stee l  2  -  6*  2  -  4*  

Finish Sta t ic  Stee l  Sta t ic  Stee l  1  -  3 1  -  3 
Note :  
 
*  Based on  the  ro l le r  pa t te rn  wh ich  exh ib i ts  the  bes t  per fo rmance. 

 
The Engineer  sha l l  se lec t  the  op t ion  fo r  compact ion  and,  when 
pneumat ic - t i red  compactors  a re  used,  wi l l  des ignate  the  t i re  p ressure .  

Stee l  whee l  compactors  sha l l  no t  be  used in  the v ib ra to ry  mode fo r  
courses  o f  1  inch  or  less  in  nomina l  th ickness  nor  when the  tempera ture  
o f  the  aspha l t ic  concre te  fa l ls  be low 180 degrees  F.   Stee l  whee l  
compactors  sha l l  we igh  no t  less  than 8  tons .  

In i t ia l  and in te rmed ia te compact ion  sha l l  be  comple ted  be fore  the 
tempera ture  o f  the  aspha l t ic  concre te  fa l ls  be low 200 degrees  F.   A l l  
edges  sha l l  be  ro l led  wi th  a  pneumat ic  t i red  compactor ,  o r  o ther  methods 
approved by  the  Engineer,  wh i le  the  mix tu re  is  s t i l l  ho t .  

Compact ion  wi l l  be  deemed to  be  acceptab le  on  the  cond i t ion  tha t  the 
aspha l t ic  concre te  is  compacted  us ing the  type  o f  compactors  spec i f ied,  
ba l las ted  and opera ted  as  spec i f ied  and wi th  the  number  o f  coverages 
o f  the  compactors  as  spec i f ied .  

409-3 .03 Acceptance:  

Aspha l t ic  concre te wi l l  be  accepted  comple te  in  p lace ,  i f ,  in  the  judgment 
o f  the  Engineer ,  the  aspha l t ic  concre te  reasonab ly  conforms to  the 
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requ i rements  spec i f ied  here in .   Aspha l t ic  concre te  tha t  is  no t  acceptab le 
and is  re jec ted sha l l  be  rep laced to  the sa t is fac t ion  o f  the  Engineer  and 
a t  no  expense to  the  Depar tment .  

409-4 Method of  Measurement:  

Aspha l t ic  concre te  wi l l  be  measured by  the  ton  fo r  the  mix tu re  ac tua l ly  
used,  wh ich  wi l l  inc lude the  we igh t  o f  minera l  aggregate ,  b i tuminous 
mater ia l ,  and minera l  admix tu re .   Measurement  wi l l  inc lude any  we igh t  
used in cons t ruc t ion  o f  in te rsec t ions ,  tu rnouts ,  curbs ,  sp i l lways  and 
sp i l lway  in le ts ,  d i tches ,  ca tch  bas in  en t rances ,  median  s t r ips ,  s idewalks ,  
o r  o ther  misce l laneous i tems or  sur faces .  

409-5 Basis  of  Payment:  

409-5 .01 Genera l :  

The accepted  quant i t ies  o f  aspha l t ic  concre te ,  measured as  prov ided 
above,  wi l l  be pa id fo r  a t  the  cont rac t  un i t  p r ice  per  ton  fo r  the 
b i tuminous  mix tu re  comple te  in  p lace .  

No d i rec t  payment  wi l l  be  made fo r  the  b i tuminous  mater ia l  and minera l  
admix tu re  in  the  aspha l t ic  concre te ,  o r  the  b i tuminous  mater ia l  fo r  tack 
coat  and app l ica t ion  o f  tack  coat ,  the  pr ice  be ing cons idered as  inc luded 
in  the  pr ice  pa id  for  aspha l t ic  concre te .  

Aspha l t ic  concre te  may be  measured,  by  vo lume,  upon the  execut ion  o f  
a  supp lementa l  agreement  wh ich  wi l l  spec i fy  the  manner  in  wh ich  the 
vo lume is  de termined.   The vo lume wi l l  inc lude the  vo lume o f  minera l  
aggregate ,  b i tuminous  mater ia l ,  minera l  admix tu re ,  and any  necessary 
b lend ing mater ia l .  

409-5 .02 Reduct ion for  Noncompl iance:  

A reduc t ion in  payment  to  the  cont rac tor  fo r  aspha l t ic  concre te wi l l  be 
made fo r  quant i t ies  o f  aspha l t  cement  (b i tuminous  mater ia l )  tha t  do  not  
meet  the  requ i rements  o f  Sec t ion  1005 as  de termined by  cor respond ing 
tes t  resu l ts .   Ad jus tments  in  payment  wi l l  be  made in  accordance wi th  
the  requ i rements  o f  Tab le 1005-1  and the  fo l lowing fo rmula :  

R=(100-P) x �
(CP) x T

100 � 

 
  Where :  R=  Amount  o f  reduc t ion  in  payment  (do l la rs)  

    T=   Quant i ty  o f  aspha l t  cement  in  fa i lu re  ( tons ,   
      rounded to  neares t  0 .1 )  
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    P=  Percent  o f  con t rac t  un i t  pr ice  a l lowed (Tab le   
      1005-1)  

    CP=  Cur ren t  Pr ice  for  asphal t  cement  (b i tuminous 
      mater ia l ) ,  as de termined by  the Depar tment ,  fo r  
      the  month  in  wh ich  a  de f ic iency  was no ted .   Th is 
      va lue  wi l l  be  pos ted  on  the  ADOT Cont rac ts  and 
      Spec i f i ca t ions  Group webs i te ,  on  or  shor t ly   
      a f te r  the  las t  Wednesday o f  each month .  

SECTION 410 ASPHALT-RUBBER STRESS-ABSORBING 
MEMBRANE:  

410-1 Descr ipt ion:  

The work  under  th is  sect ion  sha l l  cons is t  o f  fu rn ish ing a l l  mater ia ls  
inc lud ing aspha l t - rubber ,  tack  coat ,  and cover  mater ia l ,  and app ly ing the 
mater ia ls  in  accordance wi th  the  de ta i ls  shown on the  pro jec t  p lans  and 
the  requ i rements  o f  the  spec i f i ca t ions .  

410-2 Mater ia ls :  

410-2 .01 Tack Coat:  

Pr io r  to  the  app l ica t ion  o f  the  aspha l t  rubber  s t ress-absorb ing 
membrane,  the  ex is t ing pavement  sur face sha l l  be  c leaned o f  a l l  
ob jec t ionab le  mater ia l  and tacked wi th  a  l igh t  coa t  o f  b i tuminous 
mater ia l  in  accordance wi th  the  requ i rements  o f  Sec t ion  404 o f  the 
spec i f i ca t ions .   The c leaning o f  the  sur face ,  the  tack ing o f  the  sur face ,  
and the  type o f  b i tuminous  mater ia l  used sha l l  be  acceptab le to  the  
Engineer .   The amount  o f  b i tuminous  mater ia l  used sha l l  be  as  d i rec ted 
by  the  Engineer ;  however ,  the  app l ica t ion  ra te  sha l l  no t  exceed 0 .06 
ga l lons  per  square  yard .  

410-2 .02 Asphal t -Rubber:  

Aspha l t -Rubber  sha l l  con form to  the  requ i rements  of  Sec t ion  1009 o f  the 
spec i f i ca t ions .   The type o f  aspha l t - rubber  sha l l  be  as  shown in the 
Spec ia l  Prov is ions .   The c rumb rubber  gradat ion  sha l l  be  Type A 
conforming to  the  requ i rements  o f  Sec t ion  1009 o f  the  spec i f i ca t ions .  

410-2 .03 Cover  Mater ia l :  

Cover  mater ia l  sha l l  conform to  the  requ i rements o f  Subsec t ion  404-
2 .02(C)  o f  the  spec i f i ca t ions .   The c lass  o f  cover  mater ia l  sha l l  be  as 
shown in  the  Spec ia l  Provis ions .  

Pr io r  to  p lac ing,  the  cover mater ia l  sha l l  be  precoated  wi th  any  grade o f  
PG aspha l t  cement  wh ich  meets  the  requ i rements  o f  Sec t ion  1005 o f  the 
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410-5 Basis  of  Payment:  

The accepted quant i ty  o f  aspha l t - rubber ,  measured as  prov ided above, 
wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  for  the  aspha l t - rubber  mix tu re 
comple te  in  p lace ,  inc lud ing aspha l t  cement  and crumb rubber .  

The accepted quant i ty  o f  cover mater ia l ,  measured as  prov ided above, 
wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice ,  comple te  in  p lace ,  inc lud ing 
precoat ing mater ia l ,  and ro l l ing and remova l  o f  loose cover  mater ia l .  

The accepted  quant i t ies  o f  b i tuminous tack  coat  and t ime to  app ly  tack 
coat  wi l l  be  pa id  fo r  in  accordance wi th the requ i rements  o f  Sec t ion  404 
o f  the  spec i f i ca t ions .  

The b idd ing schedu le  re f lec ts  a  quant i ty  o f  b i tuminous  tack  coat  based 
on  two app l ica t ions  o f  emuls i f ied  aspha l t  a t  the spec i f ied  ra te .   No 
ad jus tment  in  the  cont rac t  un i t  p r ices wi l l  be  made because o f  a  var ia t ion 
in  the  quant i t ies  ac tua l ly  requ i red  to  comple te  the  work .  

SECTION 411 ASPHALTIC CONCRETE FRICTION COURSE 
(MISCELLANEOUS):  

411-1 Descr ipt ion:  

The work  under th is  sec t ion  sha l l  cons is t  o f  cons t ruc t ing Aspha l t ic  
Concre te  Fr ic t ion  Course  (Misce l laneous) ,  here ina f te r  aspha l t ic  
concre te ,  by  fu rn ish ing a l l  mater ia ls ,  mix ing a t  a  p lan t ,  hau l ing and 
p lac ing a  mix tu re  o f  aggregate  mater ia ls ,  minera l  admix tu re ,  and 
b i tuminous  mater ia l  (aspha l t  cement )  to  fo rm a  pavement  course or  to 
be  used fo r  o ther  spec i f ied  purposes ,  in  accordance wi th  the  de ta i ls  
shown on the  pro jec t  p lans  and the  requ i rements  o f  the  spec i f i ca t ions ,  
and as  d i rec ted  by  the  Engineer .  

411-2 Mater ia ls :  

For  compara t ive  purposes ,  quant i t ies  shown in  the  b idd ing schedu le 
have been ca lcu la ted  as  shown in  the  Spec ia l  Provis ions .  

411-2 .01 Minera l  Aggregate:  

Minera l  aggregate  sha l l  be  separa ted  in to  a t  least  two s tockp i les .   No 
ind iv idua l  s tockp i le  o r  ho t  b in  usage sha l l  be  less  than 3  percent  o f  the 
to ta l  minera l  aggregate .  

Coarse  minera l  aggregate  sha l l  cons is t  o f  c rushed grave l ,  c rushed rock ,  
o r  o ther  approved iner t  mater ia ls  wi th  s imi la r  charac ter is t ics ,  o r  a 
combina t ion  thereo f ,  con forming to  the  requ i rements  o f  these 
spec i f i ca t ions .  
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F ine  minera l  aggregate  or  b lend mater ia l  sha l l  cons is t  o f  na tura l  sand 
or  o f  sand prepared f rom rock ,  o r  o ther approved iner t  mater ia ls ,  o r  a 
combina t ion  thereo f ,  con forming to  the  requ i rements  o f  these 
spec i f i ca t ions .  

Minera l  aggregate  sha l l  con form to  the  fo l lowing requ i rements  when 
tes ted  in  accordance wi th  the  app l icab le  tes t  methods .  

Minera l  Aggregate  
Character is t ics Test  Method Requirement  

Abras ion AASHTO T 96 100 Rev. ,  Max 9% 
500 Rev. ,  Max 40% 

Sand Equ iva len t  

Ar izona Tes t  Method 
242 (Af te r  thorough ly  

s iev ing the  sample ,  no  
add i t iona l  c lean ing o f  

the  f ines  f rom the  p lus  
No.  8  mater ia l  i s  

requ i red . )  

Min imum 55 

Frac tured  Coarse  
Aggregate  Par t ic les  

Ar izona Tes t  Method 
212 

Min imum 85% (a t  
leas t  two f rac tu red  

faces)  and min imum 
92% (a t  leas t  one 

f rac tu red  face) 

F lak iness  Index Ar izona Tes t  Method 
233 Max imum 25% 

Carbonates Ar izona Tes t  Method 
238 Max imum 20% 

 
The gradat ion  wi l l  be  de termined in  accordance wi th  Ar izona Tes t  
Method 201,  and sha l l  con form to  the  requ i rements g iven be low.  

Sieve Size  
Percent  Passing 

Without  Minera l  
Admixture  

With Minera l  
Admixture  

3/8  Inch 100 100 
No.  4  35  -  60 36  -  60 
No.  8  10  -  18 11  -  19 

No.  200 0  -  2 .5 0  -  3 .5 
 
411-2 .02 Minera l  Admixture:  

Minera l  admix tu re wi l l  be  requ i red .   The amount  used sha l l  be 
1 .0  percent ,  by  we igh t  o f  t he  minera l  aggregate .   Minera l  admix tu re  sha l l  
be  e i ther  Por t land cement ,  b lended hydrau l ic  cement ,  o r  hydra ted  l ime 
conforming to  the  fo l lowing requ i rements :  
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MINERAL ADMIXTURE 
Mater ia l  Requirement  

Por t land Cement ,  Type I ,  o r  Type I I  ASTM C150 
Blended Hydrau l ic  Cement ,  Type IP ASTM C595 
Hydra ted  L ime ASTM C1097 

 
The cer t i f i ca t ion  and acceptance o f  Por t land cement ,  b lended hydrau l ic  
cement ,  and hydra ted  l ime sha l l  be  in  accordance wi th  ADOT Mater ia ls  
Po l icy  and Procedure  Di rec t ive  No. 13 ,  "Cer t i f i ca t ion  and Acceptance o f  
Hydrau l ic  Cement ,  F ly  Ash,  Natura l  Pozzo lan ,  Si l i ca  Fume,  and L ime".  

411-2 .03 Bi tuminous Mater ia l :  

Aspha l t  cement sha l l  be a  per fo rmance grade (PG)  aspha l t  b inder 
conforming to  the  requ i rements  o f  Sec t ion  1005 o f  the  spec i f i ca t ions .  
The type o f  aspha l t  b inder  sha l l  be  as  shown in  the Spec ia l  Prov is ions .  

The exac t  percent  o f  aspha l t  cement  to  be  used wi l l  be  spec i f ied  by  the 
Engineer .  

The percent  o f  aspha l t  cement  used sha l l  be  based on  the  we igh t  o f  to ta l  
mix  (aspha l t  cement ,  minera l  aggregate ,  and minera l  admix tu re) .  

411-2 .04 Proport ions:   

The aspha l t  cement  conten t  wi l l  be  spec i f ied by the Engineer  and wi l l  be 
appropr ia te  wi th  the  charac ter is t ics  o f  the  minera l  aggregate  fu rn ished 
f rom wh ich  the  aspha l t ic  concre te  is  to  be  produced.  

411-2 .05 Sampl ing and Test ing:  

Sampl ing and tes t ing the  mater ia ls  and mix tu re fo r  qua l i ty  con t ro l  
purposes  sha l l  be  the  cont rac tor 's  respons ib i l i t y .   The cont rac tor  sha l l  
per fo rm su f f ic ien t  tes t ing to  assure  tha t  minera l  aggregate  and aspha l t ic  
concre te  a re  p roduced wh ich  meet  a l l  spec i f ied  requ i rements .  The 
Engineer  reserves  the  r igh t  to  sample  and tes t  the  mater ia ls  and mix ture 
when necessary  to  de termine tha t  the  mater ia ls  and mix tu re  reasonab ly 
conform to  the  requ i rements  spec i f ied  here in .  

411-3 Construct ion Requirements:  

411-3 .01 Genera l :  

The aspha l t ic  concre te  ho t  p lan t  sha l l  con form to the  requ i rements  o f  
Sec t ion  403 o f  the  spec i f ica t ions .  

Jus t  p r io r  to  be ing p laced, the  aspha l t ic  concre te  sha l l  be  in  a  thorough ly 
mixed cond i t ion ,  f ree  o f  lumps and c rus ts  and a t  such a tempera ture  as 
to  be  in  a  f ree  f lowing,  workab le  cond i t ion .  
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Before  aspha l t ic  concre te  is  p laced,  the  sur face  to  be  paved sha l l  be 
c leaned o f  a l l  ob jec t ionab le  mater ia l  and tacked wi th  b i tuminous  mater ia l  
in  accordance wi th  the  requ i rements  o f  Sec t ion  404 o f  the  spec i f i ca t ions . 

The tempera ture  o f  aspha l t ic  concre te  o r  minera l  aggregate  upon 
d ischarge f rom the  dryer  sha l l  no t  exceed 275 degrees  F,  un less 
o therwise  approved by  the  Engineer .  

Aspha l t ic  concre te  sha l l  be  p laced on ly when the tempera ture  o f  the 
sur face on  wh ich the  aspha l t ic  concre te  is  to be  p laced is  a t  leas t  
75  degrees  F.  

At  any  t ime,  the  Enginee r  may requ i re  tha t  the  work  cease or  tha t  the 
work  day  be  reduced in  the  event tha t  weather  condi t ions ,  e i ther  ex is t ing 
or  expec ted ,  a re  an t ic ipa ted  to  have an  adverse  e f fec t  upon the  aspha l t ic  
concre te .  

The aspha l t ic  concre te  sha l l  be  p laced,  us ing approved equ ipment  and 
methods ,  to  the  l ines  and grades  shown on the  pro jec t  p lans  and as 
d i rec ted  by  the  Engineer .  

The cont rac tor  sha l l  schedu le  i ts  pav ing opera t ions to  min imize  exposed 
longi tud ina l  edges .   Un less  o therwise  approved by  the Engineer ,  the 
cont rac tor  sha l l  l imi t  the p lacement o f  aspha l t ic  concre te  courses ,  in  
advance o f  ad jacent courses ,  to  one sh i f t  o f  aspha l t ic  concre te 
p roduc t ion .   The cont rac tor  sha l l  schedu le  i ts  pav ing opera t ions  in  such 
a  manner to e l imina te  exposed longi tud ina l  edges  over  weekends or  
ho l idays .  

411-3 .02 Compact ion:  

(A)   Genera l  Requirements:  

The tempera ture  o f  the  aspha l t ic  concre te  jus t  p r io r  to  compact ion  sha l l  
be  a t  leas t  200 degrees  F.  

(B)   Equipment:  

Compact ing and smooth ing sha l l  be  accompl ished by  the  use  o f  s ta t ic  
s tee l  whee l  compactors .   V ib ra to r  compactors  may be  used in  the  s ta t ic  
mode on ly .   The compactors  sha l l  be  se l f -p rope l led  and sha l l  be 
opera ted  wi th  the  dr ive  whee l  in  the  fo rward  posi t ion .   A min imum of  
th ree  compactors  sha l l  be  prov ided;  however ,  su f f ic ien t  compactors 
sha l l  be  prov ided so  tha t  the  drums o f  the  compactors  when s taggered 
wi l l  cover  the  en t i re  w id th  o f  the  pav ing mach ine  dur ing in i t ia l  
b reakdown.  

Compactors  sha l l  be  opera ted  in  accordance wi th  the  manufac turer 's  
recommendat ions .   Compactors  sha l l  be  designed and proper ly  
ma in ta ined so  tha t  they are  capab le  o f  accompl ish ing the  requ i red 
compact ion .  
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Compactors  sha l l  we igh  no t  less  than 8  tons .  

(C)   Rol l ing Procedure:  

A pass  sha l l  be  de f ined as  one movement  o f  a compactor  in  e i ther 
d i rec t ion .   Coverage sha l l  be  the  number  o f  passes as  are  necessary  to 
cover  the  en t i re  wid th  be ing paved. 

Compact ion  sha l l  cons is t  o f  the  fo l lowing ro l l ing sequence: 

Rol l ing Sequence  Number  of  Coverages 
In i t ia l  1  
F in ish  1  -  2 

 
A su f f ic ien t  number  o f  compactors  sha l l  be  used for  in i t ia l  b reakdown so 
tha t  when the  compactors  a re  s taggered the  en t i re  wid th  o f  the  mat  be ing 
la id  is  compacted  wi th  one fo rward  pass  o f  the  compactors .   The d is tance 
be tween the  pav ing machine  and the  in i t ia l  ro l l ing sha l l  no t  exceed 200 
fee t .  

A separa te  ro l le r (s )  sha l l  be  used fo r  f ina l  compact ion .   The ro l le r (s )  
used fo r  f ina l  compact ion  sha l l  fo l low as  c lose ly  beh ind  the  in i t ia l  
b reakdown ro l le rs  as  poss ib le .  

Compact ion  wi l l  be  deemed to  be  acceptab le  on  the  cond i t ion  tha t  the 
aspha l t ic  concre te  is  compacted  us ing the  type  o f  compactors  spec i f ied,  
ba l las ted and opera ted in  accordance wi th  the  manufac turer 's  
recommendat ions  and wi th  the  number  o f  coverages  o f  the  compactors 
as  spec i f ied .  

411-3 .03 Acceptance:  

Aspha l t ic  concre te wi l l  be  accepted  comple te  in  p lace ,  i f ,  in  the  judgment 
o f  the  Engineer ,  the  aspha l t ic  concre te  reasonab ly  conforms to  the 
requ i rements  spec i f ied  here in .   Aspha l t ic  concre te  tha t  is  no t  acceptab le 
and is  re jec ted sha l l  be  rep laced to  the sa t is fac t ion  o f  the  Engineer  and 
a t  no  expense to  the  Depar tment .  

411-4 Method of  Measurement:  

Aspha l t ic  concre te  wi l l  be  measured by  the  ton  fo r  the  mix tu re  ac tua l ly  
used,  wh ich  wi l l  inc lude the  we igh t  o f  minera l  aggregate ,  minera l  
admix tu re ,  and b i tuminous  mater ia l .   Measurement  wi l l  inc lude any 
quant i ty  used in  cons t ruc t ion  o f  in te rsec t ions ,  tu rnouts ,  curbs ,  sp i l lways 
and sp i l lway  in le ts ,  d i tches ,  ca tch  bas in  en t rances ,  med ian  s t r ips ,  
s idewalks ,  o r  o ther  miscel laneous i tems or  sur faces .  
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411-5 Basis  of  Payment:  

411-5 .01 Genera l :  

The accepted  quant i t ies  o f  aspha l t ic  concre te ,  measured as  prov ided 
above,  wi l l  be pa id fo r  a t  the  cont rac t  un i t  p r ice  per  ton  fo r  the 
b i tuminous  mix tu re  comple te  in  p lace .  

No d i rec t  payment  wi l l  be  made fo r  the  b i tuminous  mater ia l  and minera l  
admix tu re  in  the  aspha l t ic  concre te ,  o r  the  b i tuminous  mater ia l  fo r  tack 
coat  and app l ica t ion  o f  tack  coat ,  the  pr ice  be ing cons idered as  inc luded 
in  the  pr ice  pa id  for  aspha l t ic  concre te .  

Aspha l t ic  concre te  may be  measured,  by  vo lume,  upon the  execut ion  o f  
a  supp lementa l  agreement  wh ich  wi l l  spec i fy  the  manner  in  wh ich  the 
vo lume is  de termined.   The vo lume wi l l  inc lude the  vo lume o f  minera l  
aggregate ,  minera l  admixtu re ,  and b i tuminous  mater ia l .  

411-5 .02 Reduct ion for  Noncompl iance:  

A reduc t ion in  payment  to  the  cont rac tor  fo r  aspha l t ic  concre te wi l l  be 
made fo r  quant i t ies  o f  aspha l t  cement  (b i tuminous  mater ia l )  tha t  do  not  
meet  the  requ i rements o f  Sec t ion  1005 o f  the  spec i f i ca t ions  as 
de termined by  cor respond ing tes t  resu l ts .   Ad jus tments  in  payment wi l l  
be  made in  accordance wi th  the  requ i rements  o f  Tab le  1005-1  and the 
fo l lowing fo rmula :  

R=(100-P) x �
(CP) x T

100 � 

  Where :   R=  Amount  o f  reduc t ion  in  payment  (do l la rs)  

     T=   Quant i ty  o f  aspha l t  cement  in  fa i lu re  ( tons ,  
       rounded to  neares t  0 .1 )  

     P=  Percent  o f  con t rac t  un i t  pr ice  a l lowed  
       (Tab le  1005-1)  

     CP=  Cur ren t  Pr ice  for  aspha l t  cement  (b i tuminous 
       mater ia l ) ,  as  de termined by  the  Depar tment ,  
       fo r  the  month  in  wh ich  a  de f ic iency  was  
       no ted .   Th is  va lue  wi l l  be  pos ted  on  the  ADOT 
       Cont rac ts  and Spec i f i ca t ions  Group  
       webs i te ,  on  or  shor t ly  a f te r  the  las t   
       Wednesday o f  each month .  
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Method 424.   The max imum theore t ica l  dens i ty  used in  the  de terminat ion 
o f  a i r  vo ids  wi l l  be  the  average o f  the  four  max imum theore t ica l  dens i t ies 
de termined for  the  lo t  in  Subsec t ion  415-7 .04  o f  the  spec i f i ca t ions .  

The resu l ts  o f  the re fe ree tes t ing wi l l  be b ind ing on  bo th  the cont rac tor  
and the  Depar tment .  

When re fe ree  tes t ing is  per fo rmed on the  compact ion  lo t ,  the  Engineer 
wi l l  de termine  a  new PT fo r  compact ion  us ing the  re fe ree  tes t ing resu l ts .  

The Depar tment  wi l l  pay fo r  the  re fe ree  tes t ing;  however ,  i f  the  pay 
fac to r  o f  the compact ion lo t  does no t  improve or  is  reduced,  o r  the 
compact ion  lo t  remains  in  re jec t  o r  is  p laced in  re jec t ,  payment  to  the 
cont rac tor  fo r  aspha l t ic  concre te  wi l l  be  reduced by  the  amount  o f  the 
cos t  o f  re fe ree  tes t ing fo r  the  compact ion  o f  tha t  par t icu la r  lo t .  

(3 )  Referee Test ing Performed for  Both Mixture  
Propert ies  and Compact ion:  

When re fe ree  tes t ing is  per fo rmed,  as  descr ibed above,  fo r  bo th  the 
mix tu re  p roper t ies  lo t  and the  compact ion  lo t ,  the  Engineer  wi l l  use  the  
re fe ree  tes t  resu l ts  to  determine new PT’s  as  spec i f ied  in  Subsec t ions 
415-9(J) (1 )  and 415-9(J ) (2 )  o f  the  spec i f i ca t ions .  

The Depar tment  wi l l  pay  fo r  the  re fe ree  tes t ing;  however ,  i f  the  combined 
pay  fac to r  o f  the  lo t  (Mix tu re  Proper t ies  p lus  Compact ion)  does  no t  
improve or  is  reduced, o r  i f  e i ther  the  mix ture  p roper t ies  lo t  or  
compact ion  lo t  remains  in  re jec t  o r  is  p laced in  re jec t ,  payment  to  the 
cont rac tor  fo r  aspha l t ic  concre te  sha l l  be  reduced by  the  amount  o f  the 
cos t  o f  the  re fe ree  tes t ing fo r  the  mix tu re  p roper t ies  and compact ion  o f  
tha t  par t icu la r  lo t .  

SECTION 416 ASPHALTIC CONCRETE -  END PRODUCT:  

416-1 Descr ipt ion:  

The work  under th is  sec t ion  sha l l  cons is t  o f  cons t ruc t ing Aspha l t ic  
Concre te-End Produc t ,  here ina f te r  aspha l t ic  concre te ,  by  fu rn ish ing a l l  
mater ia ls ,  mix ing a t  a  p lan t ,  hau l ing and p lac ing a  mix tu re  o f  aggregate  
mater ia ls ,  minera l  admix tu re ,  and b i tuminous  mater ia l  (aspha l t  cement )  
to  fo rm a pavement  course  or  to  be used fo r  o ther spec i f ied  purposes ,  
in  accordance wi th  the  de ta i ls  shown on the  pro jec t  p lans  and the 
requ i rements  o f  the  spec i f i ca t ions .  

Rec la imed aspha l t  pavement  (RAP) ,  as  de f ined in  Subsec t ion  416-3 .04 
o f  the  spec i f i ca t ions ,  may be  used in  the  mix tu re  p rov ided a l l  
requ i rements  o f  the  speci f i ca t ions  are  met ;  however ,  RAP wi l l  no t  be  
a l lowed in  the  mix tu re  when aspha l t  cement  type  PG 76-22 TR+ or  PG 
70-22 TR+ is  spec i f ied  in  Subsec t ion  416-3 .03  (B)  o f  the  spec i f i ca t ions.   
References  to  the  use  o f  RAP in  th is  sec t ion  app ly  on ly  i f  RAP is  u t i l i zed  
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as  par t  o f  the  mix tu re .   ADOT Mater ia ls  Prac t ice  and Procedure  Di rec t ive 
No.  20 ,  “Gu idance on  the Use o f  Rec la imed Aspha l t  Pavement  (RAP)  in  
Aspha l t ic  Concre te” ,  sha l l  be  used in  con junc t ion  wi th  the  requ i rements 
o f  the  spec i f i ca t ions .  

Warm Mix  Aspha l t  (WMA) techno logies  may be  used in  the  mix tu re  at  
the  op t ion  o f  the  cont rac tor  p rov ided a l l  requ i rements  o f  the 
spec i f i ca t ions  are  met .   WMA is  de f ined as  aspha l t ic  concre te  tha t  is  
p roduced wi th in  the  tempera ture  range o f  215 to  275 degrees  F.   WMA 
can be  produced by  one or  a  combina t ion  o f  severa l  WMA techno logies  
inc lud ing p lan t  water  foaming processes ,  minera l  add i t ives ,  and 
chemica l  add i t ives .   The requ i rements  fo r  incorpora t ing WMA 
techno logies  in  the  mix tu re  a re  g iven in  these spec i f i ca t ions  and in 
Mater ia ls  Prac t ice  and Procedure  Di rec t ive  No.  23 ,  “Requ i rements  for  
the  Use o f  Warm Mix Aspha l t  (WMA) Techno logies  in  Aspha l t ic  
Concre te” .  

The cont rac tor  sha l l  acqui re  and make a l l  a r rangements  fo r  a source  or  
sources  o f  mater ia l ,  fu rn ish  a  mix  des ign  wh ich  wi l l  meet  the  des ign  
c r i te r ia  spec i f ied  here ina f te r ,  and prov ide  a l l  the  equ ipment ,  mater ia ls ,  
and labor  necessary  to  comple te  the  work .  

416-2 Asphal t ic  Concrete  Mix  Design Cr i ter ia :  

Mix  des igns  sha l l  be  deve loped by  the  cont rac tor  on  the  bas is  o f  the 
fo l lowing c r i te r ia  and tes ted  in  accordance wi th  the requ i rements  o f  the 
fo l lowing tes t  methods :  

Cri ter ia  Requi rements  Ar izona 
Test  

1 /2”  Mix 3 /4”  Mix Base Mix  Method  
1.  Vo ids  in  Minera l  
Aggregat e :  %,  Range  15.5  -  18.5  15.0  -  18.0  14.5  -  17.0  Note  (3 )  

2 .  E f fec t i ve  Vo ids :  %,  
Range  Note  (1 )  Note  (1 )  Note  (1 )  Note  (3 )  

3 .  Absorbed Asphal t :  
%,  Range  0  -  1 .0  0  -  1 .0  0  -  1 .0  Note  (3 )  

4 .  Index  o f  Reta ined 
S t rengt h :  %,  Min imum 

60  
(Not e  2 )  

60  
(Not e  2 )  

60  
(Not e  2 )  Note  (4 )  

5 .  Wet  S t rength :  ps i ,  
M in imum 150  150  150  Note  (4 )  

6 .  S tab i l i t y :  pounds ,  
M in imum 2,000  2 ,000  3 ,000  Note  (3 )  

7 .  F low:  0 . 01 - inch,  
Range  8  -  16  8  -  16  8  -  16  Note  (3 )  

8 .  M ix  Des ign Grad ing L im i ts  201  
 Percent  Passing  

S ieve  
S ize 

1 /2  inch Mix  3 /4  inch Mix  Base Mix  
Wi thout  
Admix.  

Wi th  
Admix.  

Wi thout  
Admix.  

Wi th  
Admix.  

Wi thout  
Admix.  

Wi th  
Admix.  

1-1/ 4  inch      100  100  
1  inch    100  100  90 -100  90 -  100  

3 /4  inch  100  100  90 -  100  90 -  100  85 -  95  85 -  95  
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1 /2  inch  90 -  100  90 -  100  - - -  - - -  - - -  - - -  
3 /8  inch  67 -  82  67 -  82  62 -  77  62 -  77  57 -  72  57 -  72  

No.  8  40 -  48  41 -  49  37 -  46  38 -  47  32 -  42  33 -  43  
No.  40  10 -  18  11 -  19  10 -  18  11 -  19  8  -  16  9  -  17  

No.  200  1 .5  -  4 . 5  2 .5  -  6 . 0  1 .5  -  4 . 5  2 .5  -  6 . 0  1 .5  -  3 . 5  2 .5  -  5 . 0  
Notes :  
 
(1 )  As  spec i f ied  in  the  Spec ia l  Prov is ions .  

(2 )  I f  the  average e leva t ion  o f  the  pro jec t  is  above 3,500 fee t ,  the 
index  o f  re ta ined s t rength sha l l  be  a  min imum of  70 percent .  

(3 )  For  mixes  wi thout  RAP,  Ar izona Tes t  Method 815.   For  mixes  wi th  
RAP,  Ar izona Tes t  Method 833. 

(4 )  For  mixes  wi thout  RAP,  Ar izona Tes t  Method 802 (as  mod i f ied  by 
Ar izona Tes t  Method 815) .   For  m ixes  wi th  RAP,  Ar izona Tes t  
Method 802 (as  mod i f ied  by  Ar izona Tes t  Method 833) .  

 
The ra t io  o f  the  mix  des ign  compos i te  gradat ion  ta rge t  fo r  the  No.  200 
s ieve ,  inc lud ing minera l  admix tu re ,  to  the  e f fec t ive aspha l t  con ten t  sha l l  
be  wi th in  the  range spec i f ied  in  the  Spec ia l  Prov is ions .  

416-3 Mater ia ls :  

416-3 .01 Minera l  Aggregate:  

(A)   Genera l :  

Minera l  aggregate  sha l l  cons is t  o f  v i rg in  aggregate ,  o r  a combina t ion o f  
v i rg in  aggregate  and aggregate  f rom RAP (RAP aggregate) .   When the 
te rms “minera l  aggregate”  o r  “aggregate”  a re  used wi thout  be ing fu r ther 
descr ibed as  “v i rg in ”  o r  “RAP” ,  the  in tended mean ing is  the  to ta l  
aggregate  mater ia l  used in  the  mix tu re .  

No ind iv idua l  s tockp i le  or  ho t  b in  usage o f  e i ther  v i rg in  aggregate  or  
RAP aggregate  sha l l  be less  than 3  percent of  the  to ta l  mineral  
aggregate .  

(B)   Vi rgin Minera l  Aggregate:  

The cont rac tor  sha l l  prov ide  a  source  in accordance wi th  the 
requ i rements  o f  Sec t ion 1001 o f  the  spec i f i ca t ions ,  except  tha t  sub-
paragraph (3 )  under  Subsec t ion  1001-3 .01(B)  o f  the  spec i f i ca t ions  sha l l  
no t  app ly .  

Coarse  v i rg in  minera l  aggregate  sha l l  cons is t  o f  c rushed grave l ,  c rushed 
rock ,  o r  o ther  approved iner t  mater ia l  wi th  s imi la r  charac ter is t ics ,  o r  a 
combina t ion  thereo f ,  con forming to  the  requ i rements  o f  these 
spec i f i ca t ions .  
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For  a reas  or  app l ica t ions  where  Spec ia l  Mix  is  no t  ca l led  fo r  on  the 
p lans ,  f ine  v i rg in  minera l  aggregate  sha l l  cons is t  o f  na tura l  sand or  of  
sand prepared f rom rock ,  o r  o ther  approved iner t  mater ia ls ,  o r  a 
combina t ion  thereo f ,  con forming to  the  requ i rements  o f  these 
spec i f i ca t ions .  

For  a reas or  app l ica t ions where  Spec ia l  Mix is  ca l led  fo r  on the  pro jec t  
p lans ,  the  fo l lowing sha l l  app ly :  

F ine  v i rg in  minera l  aggregate  sha l l  be  ob ta ined f rom crushed grave l  or  
c rushed rock .   A l l  uncrushed mater ia l  pass ing the  No.  4  s ieve  sha l l  be 
removed pr io r  to  the  c rush ing,  sc reen ing,  and wash ing opera t ions 
necessary  to  p roduce the  spec i f ied  gradat ion .   The cont rac tor  sha l l  
no t i fy  the  Engineer  a  min imum of  48  hours  in  advance o f  c rush ing the  
mater ia l  to  be  used as v i rg in  minera l  aggrega te ,  so  a l l  c rush ing 
opera t ions  can be  inspec ted .   Ex is t ing s tockp i le  mater ia l  wh ich has no t  
been inspec ted  dur ing c rush ing wi l l  no t  be  permi t ted  fo r  use  un less  the 
cont rac tor  is  ab le  to  document  to  the Engineer 's  sa t is fac t ion  tha t  the 
v i rg in  minera l  aggregate  has  been c rushed.   Any  mater ia l  inspec ted  by 
the  Depar tment as  crushed mater ia l  fo r  the pro jec t  sha l l  be  separa ted 
f rom the  cont rac tor 's  o ther  s tockp i les  and reserved fo r  use  th roughout 
the  pro jec t  dura t ion .  

The cont rac tor  may b lend uncrushed f ine v i rg in  aggregate  up  to a 
max imum of  15  percent  of  the  to ta l  aggregate  fo r  mixes  no t  con ta in ing 
RAP,  o r  up  to  a  max imum of  10 percent  o f  the  to ta l  aggregate  fo r  mixes  
conta in ing RAP.   The to ta l  compos i te  o f  v i rg in  f ine  aggregate  sha l l  meet  
the  requ i rement fo r  uncompacted vo id conten t .   The uncrushed f ine 
v i rg in  aggregate  sha l l  be  100 percent  pass ing the  1 /4  inch  s ieve  and 
conta in no t  more  than 4 .0  percent  pass ing the  No.  200 s ieve .   Shou ld 
the  cont rac tor  mod i fy  the method o f  p roduc ing e i ther  the  uncrushed or  
c rushed f ine aggregate ,  the  Engineer  sha l l  be  immedia te ly  no t i f ied and 
the  mater ia ls  sampled  and tes ted  for  de termina t ion o f  uncompacted vo id 
conten t .  

(C)   RAP Minera l  Aggregate:  

RAP aggregate  sha l l  cons is t  o f  the  aggregate  por t ion  o f  the  rec la imed 
aspha l t  pavement .   A max imum of  25  percent  RAP aggregate ,  by  we igh t  
o f  to ta l  aggregate  in  the mix ,  may be used in  mixes  p laced in  a lower  l i f t  
(min imum 2 inches  be low f in ished sur face) .   A max imum of  20  percent 
RAP aggregate ,  by  we igh t  o f  to ta l  aggregate  in  the  mix ,  may be  used a t  
a l l  o ther  loca t ions .  

(D)   Minera l  Aggregate  Character is t ics: 

Aggregates  sha l l  be  f ree  o f  de le te r ious  mater ia ls ,  c lay  ba l ls ,  and 
adher ing f i lms  or  o ther mater ia l  tha t  p revent  the  thorough coat ing wi th 
the  aspha l t  cement .  
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Minera l  aggregate  sha l l  con form to  the  fo l lowing requ i rements  when 
tes ted  in  accordance wi th  the  app l icab le  tes t  methods .  

Minera l  Aggregate  
Character is t ics Test  Method Requirement  

Combined Bu lk  Oven Dry  
Spec i f ic  Grav i ty  (1 )  

Ar izona Tes t  
Method 251 2 .350 -  2 .850 

Combined Water 
Absorp t ion  (1 )  

Ar izona Tes t  
Method 251 0  -  2 .5% 

Sand Equ iva len t  (1 )  

AASHTO T 176 
(Af te r  thorough ly  

s iev ing the  
sample ,  no  
add i t iona l  

c lean ing o f  the  
f ines  f rom the  

p lus  No.  4  
mater ia l  i s  
requ i red . )  

Min imum 55 

Abras ion  (2 )  AASHTO T 96 100 Rev. ,  Max.  9% 
  500 Rev. ,  Max.  40% 

Frac tured  Coarse 
Aggregate  Par t ic les  (3 )  

Ar izona Tes t  
Method 212 

Min imum 70% (4)  
(a t  leas t  one f rac tu red  

face ,  de termined on  p lus  
No.  4  mater ia l )  

Uncompacted  Vo id 
Conten t  (1 )  
(Spec ia l  Mix  On ly )  

Ar izona Tes t  
Method 247 Min imum 45% 

Carbonates  (3 )  and (5 )  Ar izona Tes t  
Method 238 Max imum 20% 

Notes :  

(1 )  When the  mix  des ign  conta ins  RAP,  the  requ i rements  sha l l  be 
fo r  the  v i rg in  aggregate  por t ion  on ly .  

(2 )  Abras ion  sha l l  be  per fo rmed separa te ly  on  mater ia ls  f rom each 
source o f  minera l  aggregate ,  inc lud ing RAP aggregate .   A l l  
sources  sha l l  meet  the  requ i rements  fo r  abras ion .  

(3 )  When the  mix  des ign  conta ins  RAP,  the  requ i rements  sha l l  be 
fo r  the  compos i te  o f  v i rg in  and RAP aggregate .  

(4 )  When Spec ia l  Mix  is  ca l led  fo r  on the pro jec t  p lans ,  th is  va lue 
sha l l  be  min imum 85% wi th  a t  leas t  two f rac tu red  faces  and 
min imum 92% wi th  a t  leas t  one f rac tu red  face ,  determined on 
p lus  No.  4  mater ia l .  

(5 )  Tes t ing fo r  carbonates  on ly  app l ies  i f  e i ther  o f  the  fo l lowing 
cond i t ions  ex is t :  
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(a )  The aspha l t ic  concre te  is  the  des igned f ina l  pavement 
sur face  normal ly  used by  t ra f f i c .  

(b )  The aspha l t ic  concre te ,  temporary o r  o therwise,  wi l l  be 
sub jec t  to  t ra f f i c  fo r  more than 60  days .  

 
Tes ts  on  aggregates  ou t l ined  above,  except  fo r  abras ion ,  sha l l  be 
per fo rmed on mater ia ls  fu rn ished fo r  mix  des ign  purposes  and 
compos i ted  to  the  mix  des ign  gradat ion .   When RAP is  used in  the  
mix tu re ,  RAP aggregates  fo r  tes t ing sha l l  be  ob ta ined f rom the  RAP 
mater ia l  us ing Method A o f  AASHTO T 164,  p r io r  to  combin ing wi th  the 
v i rg in  aggregate .  

Vi rg in  minera l  aggregate  f rom a  source  or  combina t ion  o f  sources  wh ich 
does  no t  meet  the  requ i rements  g iven in  the  tab le above fo r  combined 
bu lk  oven dry  spec i f i c  grav i ty ,  and/or  combined water  absorp t ion  (up  to 
a  max imum of  3 .0  percent) ,  bu t  meets  the  o ther  spec i f ied  requ i rements ,  
wi l l  be  cons idered fo r  acceptance by  the  Engineer  i f :  a )  the  to ta l  
es t imated  cos t  o f  a l l  aspha l t ic  concre te  components ,  us ing the  mix 
des ign  un i t  we igh t ,  aspha l t  cement  conten t ,  and minera l  admix tu re 
percentage,  does  no t  exceed the  to ta l  amount  b id  fo r  these i tems by 
more  than 5 .0  percent ;  o r  b )  a  supp lementa l  agreement  is  executed 
ad jus t ing the un i t  p r ices  of  aspha l t ic  concre te  components such tha t  the 
to ta l  es t imated  cos t  does no t  exceed the  to ta l  amount  b id  by  more  than 
5 .0  percent .  

416-3 .02 Minera l  Admixture:  

Minera l  admix tu re wi l l  be  requ i red .   The amount  used sha l l  be 
1 .0  percent ,  by  we igh t  o f  the  minera l  aggregate ,  un less  tes t ing 
demonst ra tes  tha t  add i t iona l  admix tu re  is  requ i red  in  o rder  to  meet  the  
mix  des ign  c r i te r ia  fo r  Wet  St rength  and Index  o f  Reta ined St rength .   A  
max imum of  2 .0  percent admix tu re  wi l l  be  permi t ted.   The exac t  amount 
o f  admix tu re  requ i red  sha l l  be  spec i f ied  in  the  mix  des ign .   Minera l  
admix tu re  sha l l  be  e i ther  Por t land cement ,  b lended hydrau l ic  cement  o r  
hydra ted  l ime conforming to  the  fo l lowing requ i rements .  

Mater ia l  Requirement  
Por t land Cement ,  Type I ,  o r  Type I I  ASTM C150 
Blended Hydrau l ic  Cement ,  Type IP ASTM C595 
Hydra ted  L ime ASTM C1097 

 
The cer t i f i ca t ion  and acceptance o f  Por t land cement ,  b lended hydrau l ic  
cement ,  and hydra ted  l ime sha l l  be  in  accordance wi th  ADOT Mater ia ls  
Prac t ice  and Procedure  Di rec t ive  No.  13 ,  "Cer t i f i ca t ion  and Acceptance 
o f  Hydrau l ic  Cement ,  F ly  Ash,  Natura l  Pozzo lan ,  Si l i ca  Fume,  and L ime".  
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416-3 .03 Bi tuminous Mater ia l :  

(A)   Genera l :  

Bi tuminous  mater ia l  sha l l  cons is t  o f  per fo rmance grade (PG)  aspha l t  
b inder  (v i rg in  b inder ) ,  o r  a  combina t ion  o f  v i rg in  b inder  and b inder  f rom 
RAP (RAP b inder ) .   When the  te rms “b i tuminous  mater ia l ” ,  “aspha l t  
cement ” ,  “aspha l t  b inder” ,  o r  “b inder ”  a re  used wi thout  be ing fu r ther 
descr ibed as  “v i rg in ”  o r  “RAP” ,  the  in tended mean ing is  the  to ta l  
b i tuminous  mater ia l  used in  the  mix tu re .  

The percent  o f  aspha l t  cement  used sha l l  be  based on  the  we igh t  o f  to ta l  
mix  (aspha l t  cement ,  minera l  aggregate ,  and minera l  admix tu re) .  

(B)   Vi rgin Bi tuminous Mater ia l :  

Virg in  aspha l t  cement  shal l  be  a  per fo rmance grade (PG)  aspha l t  b inder ,  
con forming to  the  requ i rements  o f  Sec t ion  1005 o f  the  spec i f i ca t ions .   
The type o f  v i rg in  aspha l t  b inder  sha l l  be  as  shown in  the  Spec ia l  
Prov is ions  or ,  i f  RAP is  used in  the  mix tu re ,  the  v i rg in  aspha l t  b inder  
sha l l  be  as  requ i red to meet  the b lend ing requ i rements  in  Subsec t ion 
416-3 .03(C)  o f  the  spec i f ica t ions  and Ar izona Tes t  Method 833.  

The cont rac tor  sha l l  p rov ide  the  labora tory  mix ing and compact ion 
tempera ture ranges  to the  mix  des ign  labora tory  fo r  each PG aspha l t  
b inder  used fo r  mix  des ign  purposes .   The labora tory  mix ing tempera ture 
range is  de f ined as  the  range o f  tempera tures  where  the  un-aged v i rg in  
aspha l t  b inder  has  a  ro ta t iona l  v iscos i ty  o f  0 .17  ±  0 .02  Pasca l ·seconds,  
measured in  accordance wi th  AASHTO T 316.   The labora tory 
compact ion  tempera ture  range is  de f ined as  the  range o f  tempera tures  
where  the  un-aged v i rg in  aspha l t  b inder  has  a  ro ta t iona l  v iscos i ty  o f  0 .28 
±  0 .03  Pasca l ·seconds,  measured in  accordance wi th  AASHTO T 316.   
The tes t ing requ i red in  AASHTO T 316 shal l  be  per fo rmed a t  
275 degrees  F and 350 degrees  F,  and a  v iscos i ty - tempera ture  curve 
deve loped in  accordance wi th  ASTM D2493.   The v iscos i ty - tempera ture 
curve  sha l l  be  inc luded in  the  mix  des ign  repor t .   For  PG aspha l t  b inders 
tha t  have a max imum labora tory  mix ing tempera ture  exceed ing 
325 degrees F or  a  max imum labora tory compact ion tempera ture 
exceed ing 300 degrees F,  the  labora tory  mix ing and compact ion 
tempera ture ranges  sha l l  be  spec i f ied  in  wr i t ing by  the v i rg in  aspha l t  
b inder  supp l ie r .   A v iscos i ty - tempera ture  curve  wi l l  meet  th is  
requ i rement  fo r  wr i t ten  documenta t ion  i f  the  v iscos i ty - tempera ture  curve 
is  deve loped and submi t ted  by  the  b inder  supp l ie r  and inc ludes  language 
tha t  the  recommended labora tory  mix ing and compact ion  tempera tures 
are  wi th in  acceptab le  ranges ,  and the  submi t ta l  inc ludes  a  s ta tement 
ind ica t ing the  max imum labora tory  mix ing tempera ture  to  wh ich  the 
b inder  can be  heated  wi thout  damage.   The labora tory  mix ing and 
compact ion  tempera ture  ranges ,  as  we l l  as  the  ac tua l  labora tory  mix ing 
and compact ion  tempera tures  used,  sha l l  be  repor ted  on  the  mix  des ign .   
The cont rac tor  sha l l  ensure  tha t  the  aspha l t  b inder supp l ie r  in fo rmat ion 
requ i red  in  th is  paragraph is  p rov ided to  a l l  appropr ia te  par t ies  in  a 
t ime ly  manner ,  and tha t  cop ies  are  inc luded in  the  mix  des ign  repor t .   
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The labora tory  mix ing and compact ion  tempera tures  are fo r  mix des ign 
purposes  on ly .   F ie ld  mix ing and compact ion  tempera tures  are  spec i f ied 
in  Subsec t ions  416-6  and 416-7  o f  the  spec i f i ca t ions .  

(C)   RAP Bi tuminous Mater ia l :  

RAP b inder  sha l l  cons is t  o f  the aspha l t  b inder por t ion  o f  the rec la imed 
aspha l t ic  pavement .   A max imum of  25  percent  RAP b inder ,  by  we igh t  o f  
to ta l  b inder  in  the  mix ,  may be  used in  mixes  p laced in  a  lower  l i f t  
(min imum 2 inches  be low f in ished sur face) .   A max imum of  20  percent 
RAP b inder ,  by we igh t  o f  to ta l  b inder  in  the  mix ,  may be  used a t  a l l  o ther 
loca t ions .  

When less  than or  equa l  to  15  percent  RAP b inder  is  used,  by we igh t  o f  
to ta l  b inder  in  the  mix ,  no tes t ing is  requ i red  on  the RAP b inder .   When 
grea ter  than 15 percent  RAP b inder  is  used, by  we igh t  o f  to ta l  b inder in  
the  mix ,  the  RAP b inder sha l l  be  ex t rac ted ,  recovered,  and tes ted  in 
accordance wi th  the  requ i rements  o f  Ar izona Tes t  Method 833.   The 
v i rg in  b inder grade sha l l  be  mod i f ied i f  necessary to  ensure  the  b lend o f  
v i rg in  and RAP b inder  meets  the  PG grade spec i f ied  in  the  Subsec t ion 
416-3 .03(B)  o f  the  spec i f i ca t ions .   However ,  a  change o f  on ly  one v i rg in 
PG b inder  grade (6  degrees  C on  e i ther  o r  bo th  the  h igh  and low 
tempera tures)  wi l l  be  a l lowed f rom tha t  shown in  Subsec t ion  416-3 .03(B) 
o f  the  spec i f i ca t ions .  

416-3 .04 Recla imed Asphal t  Pavement  (RAP):  

RAP sha l l  cons is t  o f  sa lvaged,  mi l led ,  pu lver ized,  b roken,  o r  c rushed 
aspha l t  pavement .   I f  RAP is  genera ted  by  mi l l ing,  the  min imum remova l  
depth  sha l l  be  1-1 /2  inches .   The source  o f  RAP may be  f rom ADOT or  
o ther  p ro jec ts .   The cont rac tor  sha l l  be  respons ib le  fo r  de termin ing the 
su i tab i l i t y  o f  the  RAP fo r  use  in  the  mix tu re ,  regardless  o f  i ts  source . 

For  aspha l t ic  concre te  conta in ing less  than or  equa l  to  15 percent  RAP 
aggregate ,  a l l  RAP mater ia l  sha l l  pass  the  1-1/4  inch  s ieve .   For 
aspha l t ic  concre te  conta in ing grea ter  than 15  percent  RAP aggregate ,  
the  RAP mater ia l  sha l l  be  processed in to  un i form coarse and f ine 
s tockp i les  such tha t  there  wi l l  be  a  min imum amount  o f  f ines .   The use 
o f  more  than two RAP s tockp i les  is  p roh ib i ted .   The gradat ion ,  when 
tes ted  in accordance wi th  Ar izona Tes t  Method 240,  sha l l  meet  the 
fo l lowing requ i rements :  

Stockpi le  Sieve Size  Percent  Passing 
Coarse 1-1 /4  inch 100 

3 /8  inch 0-25 

Fine  3 /4  inch 100 
3 /8  inch 75-100 

 
The cont rac tor  may propose gradat ion  bands d i f fe r ing f rom those shown 
in  the  tab le  above.   The proposa l  sha l l  be  submi t ted  to  the Engineer 
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p r io r  to  the  s ta r t  o f  RAP p rocess ing.   I f  approved,  the  requ i red  gradat ion 
bands wi l l  be  ad jus ted  accord ingly .  

RAP sha l l  be  s tockp i led  so  tha t  segregat ion  is  min imized.   When two 
RAP s tockp i les a re used, acceptab le methods  to  prevent in te rmingl ing 
o f  s tockp i les  sha l l  be  prov ided. 

The Engineer  reserves  the  r igh t  to  re jec t  obv ious ly  de fec t ive  sa lvaged 
mater ia l  o r  sa lvaged mater ia l  tha t  is  no t  representa t ive  o f  the  mater ia l  
used in  the  mix  des ign .  

416-3 .05 Warm Mix  Asphal t  Technologies:  

Warm Mix  Aspha l t  (WMA) techno logies  inc lude p lan t  water  foaming 
processes ,  minera l  add i t ives ,  and chemica l  add i t ives .   WMA 
techno logies  must  be  approved pr io r  to  the i r  use in  accordance wi th  
Mater ia ls  Prac t ice  and Procedure  Di rec t ive  No.  23 ,  “Requ i rements  for  
the  Use o f  Warm Mix Aspha l t  (WMA) Techno logies  in  Aspha l t ic  
Concre te” .  

416-4 Mix  Design:  

Ut i l i z ing minera l  aggregate  and RAP wh ich  has  been c rushed, 
p rocessed,  separa ted  and s tockp i led ,  a  mix  des ign  sha l l  be  fo rmula ted 
and submi t ted  by  the contrac tor  to the  Engineer .   The minera l  aggregate  
and RAP samples  used for  mix  des ign  purposes  sha l l  be  representa t ive 
o f  mater ia ls  to  be  used dur ing produc t ion .   

The mix  des ign  sha l l  be based on  the  mix  des ign  c r i te r ia  and o ther 
requ i rements  here inbefore  spec i f ied ,  u t i l i z ing aspha l t  cement  and 
minera l  admix tu re  o f  the  type  and f rom the  sources proposed fo r  use  in 
the  produc t ion  o f  aspha l t ic  concre te .  

The mix  des ign  sha l l  be  prepared by  or  under  the d i rec t  superv is ion o f  
a  p ro fess iona l  engineer  exper ienced in  the  deve lopment  o f  mix  des igns  
and mix  des ign  tes t ing.   The mix  des ign  engineer  sha l l  meet  the 
requ i rements  g iven in ADOT Mater ia ls  Prac t ice  and Procedure Di rec t ive 
No.  4 ,  “Aspha l t ic  Concre te  Mix  Des ign  Proposa ls  and Submi t ta ls ” .   The 
mix  des ign  sha l l  be prov ided in  a  format  tha t  c lear ly  ind ica tes a l l  the  mix 
des ign  requ i rements and sha l l  be  sea led ,  s igned,  and da ted by the mix 
des ign  engineer .  

The mix  des ign  sha l l  be  prepared by  a  mix  des ign  labora tory  tha t  has 
met  the  requ i rements  of  ADOT Mater ia ls  Prac t ice  and Procedure 
Di rec t ive  No.  19 ,  “ADOT Sys tem fo r  the  Eva lua t ion  o f  Tes t ing 
Labora tor ies” .  

The contac tor  may propose the  use  o f  a  mix des ign  tha t  has  been 
deve loped fo r  a p rev ious pro jec t .   The proposed mix  des ign  sha l l  meet 
the  requ i rements  o f  these spec i f i ca t ions .   The cont rac tor  sha l l  p rov ide 
ev idence tha t  the  type  and source  o f  b i tuminous  mater ia l ,  the  type  o f  
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minera l  admix tu re ,  and the  source  and methods  o f  p roduc ing v i rg in  
minera l  aggregate  and RAP have no t  changed s ince  the  fo rmula t ion  o f  
the  prev ious mix  des ign .   The cont rac tor  sha l l  a lso prov ide  cur ren t  tes t  
resu l ts  fo r  a l l  spec i f ied  charac ter is t ics  o f  the  mineral  aggregate  and RAP 
proposed fo r  use .   The Engineer  wi l l  de termine  i f  the  prev ious ly  used 
mix  des ign  is  su i tab le  for  the  in tended use and i f  the  prev ious  use  o f  the 
mix  des ign  was sa t is fac to ry  to  the  Depar tment .   The Engineer  wi l l  e i ther  
approve or  d isapprove the  proposed mix  des ign .   Shou ld  the  Engineer  
d isapprove the use o f  the  prev ious ly used mix des ign ,  the  cont rac tor  
sha l l  p repare  and submi t  a  new mix  des ign  proposa l  in  accordance wi th  
the  requ i rements  o f  these spec i f i ca t ions .  

A prev ious ly  used mix  des ign  o lder  than two years f rom the  da te  i t  was 
fo rmula ted ,  sea led ,  s igned,  and da ted  sha l l  no t  be  a l lowed fo r  use .   Once 
approved for  use  on a  p ro jec t ,  a  mix  des ign  may be  used fo r  the dura t ion 
o f  tha t  p ro jec t .  

The mix  des ign  sha l l  con ta in  as  a  min imum: 

(A)  The name and address of  the  tes t ing organ iza t ion and the 
person respons ib le  fo r  the  mix  des ign  tes t ing;  

(B)  The spec i f i c  loca t ion(s)  o f  the  source(s )  o f  minera l  
aggregate ;  

(C)  The supp l ie r ,  re f inery ,  type  o f  aspha l t  cement ,  and any 
mod i f ie rs  inc lud ing po lymers .   The source  and type o f  
minera l  admix ture .   The percentage o f  aspha l t  cement  and 
minera l  admix tu re  to  be  used; 

(D)  The an t ic ipa ted  mineral  aggregate  gradat ion  in  each 
s tockp i le ;  

(E)  Mix  des ign  gradat ion .   The mix  des ign  sha l l  con ta in  the 
minera l  aggregate  gradat ion ,  and a lso the  gradat ion  wi th  
minera l  admix tu re ;  

(F)  The resu l ts  o f  a l l  tes t ing,  de termina t ions ,  e tc . ,  such as :  
spec i f i c  grav i ty  o f  each component ,  water  absorp t ion ,  sand 
equ iva len t ,  loss  on  abras ion ,  f rac tu red  coarse aggregate  
par t ic les ,  uncompacted vo id  conten t  ( fo r  Spec ia l  Mix ) ,  
percent  carbonates  ( i f  requ i red) ,  immers ion  compress ion 
resu l ts  ( Index  o f  Reta ined St rength ,  wet  and dry  st rengths) ,  
Marsha l l  s tab i l i t y  and f low,  aspha l t  absorp t ion ,  percent  a i r  
vo ids ,  vo ids  in  minera l  aggregate ,  and bu lk  dens i ty ;  and   

(G)  Viscos i ty - tempera ture  curve  a long wi th  the  labora tory  mix ing 
and compact ion  tempera ture  ranges ,  as  we l l  as  the  ac tua l  
labora tory  mix ing and compact ion  tempera tures  used. 
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When RAP is  used in  the mix tu re ,  the  fo l lowing add i t iona l  in fo rmat ion 
sha l l  be  inc luded in  the  mix  des ign :  

(H)  The spec i f i c  loca t ion(s )  of  the  source(s )  o f  RAP;  

( I )  The an t ic ipa ted  RAP gradat ion ,  RAP aggregate  gradat ion,  
and RAP b inder  conten t  in  each s tockp i le ;  

(J )  I f  grea ter  than 15  percent RAP b inder  is  used in  the mix tu re ,  
the  resu l ts  o f  a l l  tes ts  on  the  recovered RAP b inder,  as  we l l  
as  a l l  tes ts  on  the  b lend o f  v i rg in  b inder  and recovered RAP 
b inder ;  

(K)  The percent  RAP b inder ,  v i rg in  b inder ,  and to ta l  b inder  in  the 
mix tu re ;  

(L )  The compos i te gradat ion o f  v i rg in  and RAP aggregates ,  wi th 
and wi thout  minera l  admix tu re .   The compos i te  gradat ion  of  
the  v i rg in  aggregate  and RAP,  wi th  and wi thout  minera l  
admix tu re ;  

(M)  The resu l ts  o f  a l l  tes t ing,  de termina t ions ,  e tc . ,  fo r  the  RAP,  
v i rg in  aggregate ,  RAP aggregate ,  and compos i te o f  v i rg in  
and RAP aggregates  as  requ i red ,  such as :  spec i f ic  grav i ty ,  
water  absorp t ion ,  sand equ iva len t ,  loss  on  abras ion ,  
f rac tu red  coarse  aggregate  par t ic les ,  uncompacted  vo id 
conten t  ( fo r  Spec ia l  Mix ) ,  and percent  carbonates ;  and 

(N)  The v iscos i ty - tempera ture  curve  a long wi th  the  labora tory 
mix ing and compact ion  tempera ture  ranges  fo r  the  b lended 
b inder ,  i f  grea ter  than 15 percent  RAP b inder  is  used in  the 
mix tu re ,  as  we l l  as  the  ac tua l  labora tory  mix ing and 
compact ion  tempera tures  used. 

When Warm Mix  Aspha l t  (WMA) techno logies  are  used in  the  mix tu re ,  
the  add i t iona l  mix  des ign  requ i rements  spec i f ied  in  Mater ia ls  Prac t ice  
and Procedure  Di rec t ive  No.  23 ,  “Requ i rements  fo r  the  Use o f  Warm Mix  
Aspha l t  (WMA) Techno logies  in  Aspha l t ic  Concre te” ,  sha l l  a lso  be 
inc luded in  the  mix  des ign .  

Tes t  resu l ts  used in  the fo rmula t ion  o f  the  mix  des ign  sha l l  be  f rom 
tes t ing per fo rmed no ear l ie r  than 45  days  pr io r  to the  da te  the  mix  des ign  
is  s igned by  the  mix  des ign  engineer .   His to r ica l  abras ion  va lues  may be 
supp l ied  on  sources  prov ided the  tes t ing was conducted  wi th in  the  pas t  
two years .  

The mix  des ign  sha l l  be  submi t ted  to  the  Engineer  under  a  cover  le t ter  
s igned by  an  au thor ized  representa t ive  o f  the  cont rac tor .  

A copy  o f  the  mix  des ign  and representa t ive  samples  o f  the  mater ia ls  
used in  the  mix  des ign  sha l l  be  submi t ted to  the  Engineer  fo r  ca l ib ra t ion 
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o f  the  ign i t ion  fu rnace,  and fo r  the  de terminat ion o f  sand equ iva len t  and 
f rac tu red  coarse  aggrega te  par t ic les .   When Specia l  Mix  is  used,  the 
uncompacted  vo id  content  sha l l  a lso  be  de termined.   Approx imate ly  300 
pounds o f  v i rg in  minera l  aggregate  (p ropor t iona l  to  the  mix  des ign 
gradat ion) ,  3  ga l lons  o f  aspha l t  cement ,  and 1  ga l lon  o f  minera l  
admix tu re  sha l l  be  submi t ted .   When RAP is  used,  a  min imum of  40 
pounds o f  representa t ive  RAP mater ia l  and a  min imum of  10  pounds of  
so lvent -ex t rac ted  RAP aggregate ,  per  AASHTO T 164,  Method A,  sha l l  
be  submi t ted .   I f  RAP is  f rac t ionated ,  the  RAP and RAP aggregate  f rom 
each s tockp i le  sha l l  be  kept  separa te .   The Engineer  sha l l  wi tness the 
sampl ing o f  the  v i rg in  minera l  aggregate  and RAP.   The mix  des ign  and 
samples  sha l l  be  submi t ted  to  the  Engineer  a t  leas t  f i ve  work ing days  
pr io r  to  the  s ta r t  o f  asphal t ic  concre te  p roduc t ion .  

The sand equ iva len t ,  f rac tu red  coarse  aggregate  par t ic les ,  and ( fo r  
Spec ia l  Mix )  uncompacted  vo id  conten t  sha l l  meet  the  requ i rements 
spec i f ied  in  Subsec t ion 416-3 .01  o f  the  spec i f i ca t ions .   Add i t ional  
tes t ing o f  the  uncrushed and c rushed f ine  aggregate  fo r  uncompacted 
vo id  conten t  wi l l  be  requ i red  i f  the  method o f  produc ing e i ther  f ine 
aggregate  is  mod i f ied .  

I f  the  minera l  aggregate  fa i ls  to meet  the  requ i rements  spec i f ied  here in ,  
aspha l t ic  concre te  p roduc t ion  sha l l  no t  commence,  and the  cont rac tor  
sha l l  e i ther  submi t  a  rev ised mix  des ign  wh ich  is  representa t ive  o f  the 
mater ia ls  p roduced or  cor rec t  the  de f ic ienc ies in  the  aggregate  
s tockp i les .  

The Engineer  wi l l  rev iew the  mix des ign  to  assure  tha t  i t  con ta ins a l l  
requ i red  in fo rmat ion .   I f  i t  does  no t ,  i t  w i l l  be  re tu rned wi th in  two work ing 
days  o f  rece ip t  o f  a l l  samples  and mix  des ign  in fo rmat ion ,  fo r  fu r ther 
ac t ion  and resubmiss ion  by  the  cont rac tor .  

I f  the  cont rac tor  e lec ts  to change i ts  source(s )  o f  minera l  aggregate  or  
RAP,  o r  adds  or  de le tes  the  use  o f  a  s tockp i le (s )  regard less  o f  source ,  
the  cont rac tor  sha l l  fu rn ish  the  Engineer  wi th  a  new mix  des ign  wh ich  
meets  the  requ i rements  spec i f ied  here inbefore .  

I f  changes are  made in  the  source  or  type  o f  b i tuminous  mater ia l ,  o r  the 
type  o f  minera l  admix ture ,  the  cont rac tor  sha l l  p rov ide  ver i f i ca t ion 
tes t ing resu l ts .   Ver i f i ca t ion  tes t ing sha l l  be  per formed a t  the  or ig ina l  
mix  des ign  aspha l t  con tent  us ing the  or ig ina l  mineral  aggregate  and RAP 
( i f  used) ,  the proposed b i tuminous  mater ia l ,  and/or  the  proposed minera l  
admix tu re .   Three  spec imens sha l l  be  fabr ica ted and tes ted  fo r  bu lk 
dens i ty ,  max imum theore t ica l  dens i ty ,  and e f fec t ive vo ids .   The percent 
e f fec t ive  vo ids  must  be  wi th in  ±  0 .2  o f  the  percent  e f fec t ive  vo ids  in  the 
or ig ina l  des ign  and a lso  be  wi th in  the  cur ren t  e f fec t ive  vo ids  mix  des ign  
spec i f i ca t ion  l imi ts .   Ver i f i ca t ion  tes t ing resu l ts  sha l l  no t  rep lace  ta rge t  
va lues  shown in  the  or ig ina l  mix  des ign .   A l l  ta rge t  va lues  f rom the 
or ig ina l  des ign  sha l l  be  used in  fu tu re  p roduc t ion  wi th  the  except ion  o f  
any  se l f -d i rec ted  ta rge t  va lue  changes tha t  are  reques ted .   The 
ver i f i ca t ion  process  does no t  ensure  tha t  the  contrac tor  can  meet  the 
ta rge t  va lues  dur ing produc t ion .  
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In  add i t ion  to  the  ver i f i ca t ion  tes t ing spec i f ied  above,  ver i f i ca t ion  tes t ing 
fo r  immers ion  compress ion  may a lso  be  requ i red .   I f  there  is  a  change 
in  the  type  o f  minera l  admix tu re ,  immers ion  compress ion tes t ing is  
requ i red .   I f  there  is  a  change in  the  source  or  type  o f  b i tuminous 
mater ia l ,  immers ion  compress ion  tes t ing is  requ i red  i f  the  Index  o f  
Reta ined St rength  o f  the  or ig ina l  mix  des ign  is  less  than 10  percentage 
po in ts  grea ter  than the  spec i f ied  min imum,  or  i f  the Wet  St rength  is  less 
than 100 pounds per  square  inch  grea ter  than the  spec i f ied  min imum.  

The cont rac tor  may make se l f -d i rec ted  ta rge t  changes to  the  approved 
mix  des ign  wi th in  the  l im i ts  shown be low.   Requests  fo r  se l f -d i rec ted 
ta rge t  changes sha l l  be made in  wr i t ing  and acknowledged by  the 
Engineer  p r io r  to  s ta r t  o f  p roduc t ion  fo r  a  lo t .   Se l f -d i rec ted  ta rge t  
changes sha l l  meet  cont rac t  requ i rements  fo r  mix des ign  c r i te r ia  and 
grad ing l imi ts .  

MEASURED 
CHARACTERISTICS 

ALLOWABLE SELF-DIRECTED 
TARGET CHANGES 

Gradat ion  (s ieve  s ize) :  
  3 /8  inch 
  No.  8  
  No.  40  

 
±4% f rom mix  des ign  ta rge t  va lue 
±4% f rom mix  des ign  ta rge t  va lue 
±2% f rom mix  des ign  ta rge t  va lue 

Aspha l t  Cement  Conten t  ±0 .2% f rom mix  des ign  ta rge t  va lue 
Ef fec t ive  Vo ids  None 

 
The cont rac tor  may propose ta rge t  changes to  the  approved mix  des ign 
fo r  the Engineer ’s  approva l .   The Engineer wi l l  de termine  i f  the  proposed 
ta rge t  change wi l l  resu l t  in  mix  p roduc t ion  tha t  meets  the  cont rac t  
requ i rements  fo r  mix  des ign  c r i te r ia  and grad ing l imi ts .  For  acceptance 
purposes ,  ta rge t  changes wi l l  no t  be  re t roac t ive .  

In  no  case sha l l  the  approva l  o f  mix  des ign  changes re l ieve  the 
cont rac tor  o f  the  respons ib i l i t y  fo r  the  resu l ts  obta ined by  the  use  o f  
such approved changes. 

Shou ld  a mix  des ign  prove unsat is fac to ry  to the  cont rac tor  dur ing 
produc t ion ,  the  cont rac tor  sha l l  fu rn ish  the  Engineer  wi th  a  rev ised mix 
des ign .   For  acceptance purposes ,  the  rev ised mix  des ign  wi l l  no t  be 
re t roac t ive .  

The cont rac tor  sha l l  no t  change i ts  methods  o f  c rush ing,  sc reen ing,  
wash ing,  o r  s tockp i l ing f rom those used dur ing produc t ion  o f  mater ia l  
used for  mix  des ign  purposes  wi thout  approva l  o f  the  Engineer  o r  wi thout  
p repar ing a  new mix  des ign .  

416-5 Contractor  Qual i ty  Cont rol :  

The cont rac tor  sha l l  per fo rm the  qua l i ty  con t ro l  measures  descr ibed in 
Subsec t ion  106.04(C)  o f  the  spec i f i ca t ions .   At  the  week ly  meet ing,  the  
cont rac tor  sha l l  be  prepared to  exp la in  and d iscuss  how the  fo l lowing 
processes  wi l l  be  employed: 
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(A)  Aggregate  produc t ion ,  inc lud ing c rusher  methods ,  p i t  
ex t rac t ion ,  and wash ing;  

(B)  RAP produc t ion ,  inc lud ing mi l l ing,  c rush ing,  sc reen ing,  and 
hand l ing methods ;  

(C)  Stockp i le  management ,  inc lud ing s tack ing methods ,  
separa t ion  techn ique,  p lan t  feed techn ique,  s tockp i le  pad 
th ickness ,  and segregat ion  prevent ion ;  

(D)  Propor t ion ing and p lan t  con t ro l ,  inc lud ing p lan t  sca le 
ca l ib ra t ion ,  mix  tempera ture  cont ro l ,  s to r ing method,  and 
add i t ion  o f  admix tu re ;  

(E)  Transpor t ing and p lac ing,  inc lud ing hau l ing d is tance and 
tempera ture  cont ro l ,  segregat ion  and non-un i fo rm p lacement 
cont ro l ,  and jo in t  p lacement  and techn ique;  and 

(F)  Compact ion ,  inc lud ing types and we igh t  o f  ro l le rs,  
es tab l ish ing and mon i to r ing o f  ro l le r  pa t te rns ,  and 
tempera ture  cont ro ls .  

The cont rac tor  sha l l  ob ta in  samples  and per fo rm the  tes ts  spec i f ied  in 
the  fo l lowing tab le :  

CONTRACTOR QUALITY CONTROL TESTING REQUIREMENTS 

Type of  Test Test  Method Sampl ing 
Point  

Minimum 
Test ing 

Frequency 
Virgin Minera l  Aggregate  

Gradat ion Ar izona Tes t  
Method 201 

Crusher  Be l t  
o r  Stockp i le 

1  per  s tockp i le  per  
day 

Sand Equ iva len t  AASHTO T 176 

Crusher  Be l t  
o r  Stockp i le  

1  per  2 ,000 Tons o f  
to ta l  v i rg in  

aggregate  (1 )  

Frac tured  Coarse  
Aggregate  Par t ic les  

Ar izona Tes t  
Method 212 

Uncompacted  Vo id  
Conten t  (2 )  

Ar izona Tes t  
Method 247 

Recla imed Asphal t  Pavement  
Gradat ion ,  Mo is tu re  
Conten t ,  and 
Binder  Conten t  

Ar izona Tes t  
Method 428 

(Append ix  A)  

Crusher  Be l t  
o r  Stockp i le  

1  per  s tockp i le  per  
day 

RAP Aggregate  
Gradat ion Ar izona Tes t  

Method 201 Crusher  
Be l t  o r  

Stockp i le  

1  per  s tockp i le  per  
day 

Frac tured  Coarse  
Aggregate  Par t ic les  

Ar izona Tes t  
Method 212 

1  per  s tockp i le  
every  o ther  day 

Asphal t ic  Concrete  

Gradat ion 

Ar izona Tes t  
Method 201 or  

427 (428 fo r  
RAP mixes)  

Co ld  Feed,  
Hot  Bins ,  

Roadway,  o r  
Plan t  

 
1  per  1 ,000 Tons 
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CONTRACTOR QUALITY CONTROL TESTING REQUIREMENTS 

Type of  Test Test  Method Sampl ing 
Point  

Minimum 
Test ing 

Frequency 

Aspha l t  Conten t  

Ar izona Tes t  
Method 421,  
427 (428 fo r  

RAP mixes) ,  o r  
o ther  approved 

methods 
Roadway or  

Plan t  

1  per  1 ,000 Tons 

Vo ids  
Ar izona Tes t  
Method 410,  

415,  417,  424 

1  per  1 ,000 Tons 
each day .  Max imum 

of  4  per  day .  

Compact ion Ar izona Tes t  
Method 412 Roadway 1  per  300 tons 

Notes :  

(1 )  Pr io r  to  the  comple t ion  o f  the  mix  des ign ,  qua l i ty  con t ro l  tes ts  on 
minera l  aggregate  sha l l  be  per formed based on  the  an t ic ipa ted 
percent  use  o f  each s tockp i le .    Samples  taken f rom ind iv idua l  
s tockp i les  may be  compos i ted  pr io r  to  per fo rming the  requ i red  
tes ts ,  o r  tes t ing may be  per fo rmed on mater ia l  f rom each 
s tockp i le  and the  compos i te  tes t  resu l t  fo r  each requ i red  tes t  
de termined mathemat ica l ly .  

(2 )  For  Spec ia l  Mix .  
 
416-6 Construct ion Requirements:  

The cont rac tor  sha l l  be  respons ib le  fo r  the  propor t ion ing o f  a l l  mater ia ls ,  
fo r  the  hau l ing,  p lac ing,  load ing,  spread ing,  and f in ish ing o f  aspha l t ic  
concre te  and fo r  the  app ly ing o f  b i tuminous  mater ia l ,  such  as  tack  coats ,  
p r ime coats ,  and prov is iona l  sea ls ,  a l l  in  accordance wi th  the 
appropr ia te  por t ions  o f  the  spec i f i ca t ions .  

The aspha l t ic  concre te  ho t  p lan t  sha l l  con form to the  requ i rements  o f  
Sec t ion  403 o f  the  spec i f ica t ions .  

Dur ing produc t ion ,  the  percent  RAP aggregate  and percent  RAP b inder 
sha l l  no t  exceed the max imum a l lowed in  Subsec t ions  416-3 .01(C) ,  416-
3 .03(C) ,  and 416-3 .04  o f  the  spec i f i ca t ions .   In  add i t ion ,  the  percent 
RAP mater ia l  sha l l  be  main ta ined to  wi th in  p lus  2  percent  and minus  5 
percent  o f  the  mix  des ign  va lue(s ) .   When two RAP s tockp i les  a re  used, 
th is  to le rance sha l l  app ly  to  the  to ta l  percent  RAP mater ia l  in  the 
mix tu re ,  as  we l l  as  the  percent  RAP mater ia l  f rom each s tockp i le .  

The tempera ture  o f  aspha l t ic  concre te  o r  minera l  aggregate  upon 
d ischarge f rom the  dr ie r  sha l l  no t  exceed 325 degrees  F un less  a h igher 
tempera ture  is  recommended in  wr i t ing by  the  aspha l t  b inder  supp l ie r  
and approved by  the  Engineer .  
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Al l  courses  o f  aspha l t ic  concre te  sha l l  be  p laced and f in ished by  means 
o f  se l f -p rope l led  pav ing mach ines  except  under  cer ta in  cond i t ions  or  a t  
cer ta in  loca t ions  where  the  Engineer  deems the  use  o f  se l f -p rope l led 
pav ing mach ines  imprac t ica l .  

Se l f -p rope l led  pav ing mach ines sha l l  spread the  mix tu re  wi th in  the 
spec i f ied to le rances ,  wi thout  segregat ion  or  tear ing,  t rue  to the l ine ,  
grade,  and c rown ind icated  on  the  pro jec t  p lans .   Pavers  sha l l  be  
equ ipped wi th  hoppers  and augers wh ich  sha l l  d is t r ibu te  the  mix tu re 
un i fo rmly  in  f ron t  o f  ad justab le  screeds .  

Pavers  sha l l  be  equ ipped wi th  a  screed fo r  the  fu l l  w id th  be ing paved,  
heated  i f  necessary ,  and capab le  o f  spread ing and f in ish ing a l l  courses 
o f  aspha l t ic  concre te .  

Pavers  sha l l  be  equ ipped wi th  au tomat ic  sc reed cont ro ls  wi th  sensors 
fo r  e i ther  o r  bo th  s ides  of  the  paver ,  capab le  o f  sens ing grade f rom an 
ou ts ide  re ference l ine ,  sens ing the  t ransverse  s lope o f  the  screed,  and 
prov id ing the  au tomat ic  s igna ls  wh ich  opera te  the  screed to  ma in ta in  the 
des i red  grade and t ransverse  s lope. 

Fa i lu re  o f  the  cont ro l  sys tem to  func t ion proper ly  sha l l  be cause fo r  the 
suspens ion  o f  the  p lac ing o f  aspha l t ic  concre te .  

The base or  subgrade upon wh ich  aspha l t ic  concre te  is  to  be  p laced 
sha l l  be  prepared and main ta ined in a  f i rm cond i t ion  un t i l  aspha l t ic  
concre te  is  p laced.   I t  sha l l  no t  be  f rozen or  excess ive ly  wet .  

At  any  t ime,  the  Enginee r  may requ i re  tha t  the  work  cease or  tha t  the 
work  day  be  reduced in  the  event tha t  weather  condi t ions ,  e i ther  ex is t ing 
or  expec ted ,  a re  an t ic ipa ted  to  have an  adverse  e f fec t  upon the  aspha l t ic  
concre te .  

Al l  whee ls  and t i res o f  compactors  sha l l  be  wetted  wi th  water ,  o r  i f  
necessary  soapy  water ,  o r  a  re lease agent  in  order  to  p revent  the 
s t ick ing o f  aspha l t ic  concre te .   A l l  o ther  equ ipment  sur faces  sha l l  be 
t rea ted  when necessary  wi th  a  re lease agent .   On ly  re lease agents 
eva lua ted  th rough NTPEP are  acceptab le  fo r  use.    The resu l ts  f rom 
NTPEP tes t ing,  when tes ted  in accordance wi th AASHTO TP 102,  
sha l l  meet  the  fo l lowing c r i te r ia :  

RELEASE AGENT TEST REQUIREMENT 
Aspha l t  St r ipp ing Tes t  
   D i lu ted  
   Non-Di lu ted  (Fu l l  St rength)  

 
No St r ipp ing  
No St r ipp ing  

Mix tu re  Sl ide  Tes t  10  g Reta ined,  Max. 

Aspha l t  Per fo rmance Tes t  Less  than or  equa l  to  10 .0% 
a f te r  the  th i rd  cyc le 
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Re lease agents  wh ich  degrade,  d isso lve ,  o r  in  any  way damage the 
b i tuminous  mater ia l  sha l l  no t  be  used.   Diese l  fue l  sha l l  no t  be  used as 
a  re lease agent .  

Longi tud ina l  jo in ts  o f  each course  sha l l  be  s taggered a  min imum of  1 
foo t  wi th  re la t ion  to  the  longi tud ina l  jo in t  o f  any  immedia te  under ly ing 
course .  

When sur fac ing courses  are  p laced on  10  foo t  o r  wider  shou lders  wh ich 
are  to  rece ive rumble  s t r ips ,  the  cont rac tor  sha l l  p lace  any  longi tud inal  
jo in ts  approx imate ly  1  foot  away f rom the  t rave l  lane  s ide  o f  the  rumble 
s t r ip .  

Longi tud ina l  jo in ts  sha l l  be  loca ted  wi th in  1  foo t  o f  the  center  o f  a  lane 
or  wi th in  1 foo t  o f  the center l ine be tween two adjacent  lanes .   Jo in ts 
sha l l  be  fo rmed by  a  s lope shoe or  ho t - lapped,  and sha l l  resu l t  in  an 
even,  un i fo rm sur face .  

Before  a  sur face  course is  p laced in  contac t  wi th  a  co ld  t ransverse 
cons t ruc t ion  jo in t ,  the  co ld  ex is t ing aspha l t ic  concre te  sha l l  be  t r immed 
to  a  ver t ica l  face  by cu t t ing the  ex is t ing aspha l t ic  concre te  back  fo r  i ts  
fu l l  dep th  o f  the  l i f t  and expos ing a f resh  face .   Af te r  p lacement and 
f in ish ing o f  the  new aspha l t ic  concre te ,  bo th  s ides o f  the  jo in t  sha l l  be 
dense and the jo in t  sha l l  be  we l l  sea led .   The sur face  in  the  area  o f  the 
jo in t  sha l l  con form to  the  requ i rements  here ina f te r  spec i f ied fo r  sur face 
to le rances  when tes ted  wi th  the  s t ra igh tedge p laced across  the  jo in t .  

A l l  loca t ions  where  p la te  samples  are  taken f rom the  roadway sha l l  be 
immedia te ly  repa i red  by  the  cont rac tor  u t i l i z ing hot  aspha l t ic  concre te .   
A l l  ho les  where cores  are taken sha l l  be repa i red wi th in  48  hours  a f te r  
cor ing us ing a  mater ia l  approved by  the  Engineer .   A l l  ho les  sha l l  be  in 
a  d ry  cond i t ion pr io r  to repa i r .   The pa tch ing mater ia l  sha l l  be  thorough ly 
compacted  in  the  ho les  by  the  cont rac tor .  

The hand l ing o f  aspha l t ic  concre te  sha l l  a t  a l l  t imes be  such as  to 
min imize  segregat ion .   Any  aspha l t ic  concrete  wh ich  d isp lays 
segregat ion  sha l l  be  removed and rep laced. 

Before  aspha l t ic  concre te  is  p laced,  the  sur face  to  be  paved sha l l  be 
c leaned o f  a l l  ob jec t ionable  mater ia l  and tacked in  accordance wi th  the 
requ i rements  o f  Sec t ion 404 o f  the spec i f i ca t ions .   The c lean ing o f  the 
sur face ,  the  tack ing o f  the  sur face ,  and the  type  o f  b i tuminous  mater ia l  
used sha l l  be  acceptab le to  the  Engineer .   The amount  o f  b i tuminous 
mater ia l  used sha l l  be  as  d i rec ted  by  the  Engineer .  

A l igh t  coa t  o f  b i tuminous mater ia l  sha l l  be  app l ied to  edges  or  ver t ica l  
sur faces  aga ins t  wh ich  aspha l t ic  concre te  is  to  be  p laced. 

The cont rac tor  sha l l  schedu le  i ts  pav ing opera t ions to  min imize  exposed 
longi tud ina l  edges .   Un less  o therwise  approved by  the  Engineer ,  the 
cont rac tor  sha l l  l imi t  the p lacement o f  aspha l t ic  concre te  courses ,  in  
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advance o f  ad jacent courses ,  to  one sh i f t  o f  aspha l t ic  concre te 
p roduc t ion .   The cont rac tor  sha l l  schedu le  i ts  pav ing opera t ions  in  such 
a  manner to e l imina te  exposed longi tud ina l  edges  over  weekends or  
ho l idays .  

The mois tu re  conten t  o f  the  aspha l t ic  concre te  immedia te ly  beh ind  the 
paver  sha l l  no t  exceed 0 .5  percent .   The mois tu re  conten t  wi l l  be 
de termined in  accordance wi th  Ar izona Tes t  Method 406. 

When Warm Mix  Aspha l t  (WMA) techno logies  are  used,  the  cont rac tor  
sha l l  comply  wi th  the  manufac turer ’s  recommendat ions  fo r  incorpora t ing 
add i t ives  and WMA techno logies  in to  the  mix tu re .   The cont rac tor  sha l l  
comply  wi th  the  manufac turer ’s  recommendat ions  regard ing 
t ranspor t ing,  s to rage,  and de l ivery  o f  add i t ives and water  foaming 
processes .   The cont rac tor  sha l l  ma in ta in  a  copy  o f  the  manufac turer ’s  
recommendat ions  on  f i le  a t  the  aspha l t  mix ing p lan t  and make those 
recommendat ions  ava i lab le  fo r  re fe rence wh i le  us ing WMA techno logies .  

416-7 Acceptance:  

416-7 .01 Genera l :  

In  add i t ion  to  the  random acceptance samples  taken f rom each lo t ,  the 
Engineer  may sample  and re jec t  mater ia l  wh ich  appears  to  be  de fec t ive .   
Such re jec ted  mater ia l  sha l l  no t  be  used in  the  work .   The resu l ts  o f  
tes ts  run  on  re jec ted mater ia l  wi l l  no t  be  inc luded wi th  the lo t  acceptance 
tes ts .  

Acceptance wi l l  be  on  the bas is  o f  the  fo l lowing:  

(A)  Sand equ iva len t ;  
(B)  Frac tured  coarse  aggregate  par t ic les ;  
(C)  Uncompacted  vo id  content  ( fo r  Spec ia l  Mix ) ;  
(D)  Mater ia l  spread; 
(E)  Gradat ion ;  
(F)  Aspha l t  cement  conten t ;  
(G)  Ef fec t ive  vo ids ;  
(H)  Stab i l i t y ;  
( I )  Compact ion ;  and 
(J )  Smoothness 

416-7 .02 Sand Equivalent ,  Fractured Coarse Aggregate  
Part ic les ,  and Uncompacted Void Content  of  Minera l  
Aggregate:  

Dur ing aspha l t ic  concre te p roduc t ion ,  the  Engineer  sha l l  ob ta in  and tes t  
samples  o f  mater ia l  fo r  the  de terminat ion  o f  the  sand equ iva len t  and 
f rac tu red  coarse  aggrega te  par t ic les .   When Specia l  Mix  is  used,  the 
uncompacted  vo id  content  sha l l  a lso  be  de termined.   When RAP is  used 
in  the  mix tu re ,  the  sand equ iva len t  and uncompacted  vo id conten t  sha l l  
be  de termined on  the  compos i te  o f  v i rg in  aggregates  on ly .   Samples 
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sha l l  be  ob ta ined f rom the  co ld  feed be l t  p r io r  to  the  add i t ion  o f  minera l  
admix tu re ,  o r  f rom the  s tockp i les  when sampl ing f rom the  co ld  feed be l t  
i s  no t  poss ib le .  

When RAP is  used in  the  mix tu re ,  the  mater ia l  fo r  de termin ing the 
f rac tu red  coarse  aggregate  par t ic les  sha l l  come f rom an aspha l t ic  
concre te  sample  taken and tes ted  in  accordance wi th  Ar izona Tes t  
Method 428,  as  speci f ied  in  Subsec t ion  416-7 .04(A)  o f  the 
spec i f i ca t ions .   However ,  i f  the  Engineer  de termines  tha t  excess ive 
breakdown o f  the  aggregate  has  occur red  due to  the  use  o f  the  ign i t ion 
fu rnace,  the  f rac tu red  coarse  aggregate  par t ic les  tes t ing sha l l  be 
per fo rmed on the  combina t ion  o f  RAP aggregate ,  as  ob ta ined in 
accordance wi th  Ar izona Tes t  Method 428,  and v i rg in  minera l  aggregate .  

Vi rg in  minera l  aggregate  wi l l  be  acceptab le  fo r  sand equ iva len t  i f  i t  
meets  the  min imum requ i rements  spec i f ied  in  Subsec t ion  416-3 .01  o f  
the  spec i f i ca t ions .  

The f rac tu red  coarse  aggregate  par t ic les  sha l l  meet  the  min imum 
requ i rements  spec i f ied  in Subsec t ion  416-3 .01  o f  the  spec i f i ca t ions .  

For  Spec ia l  Mix ,  the  uncompacted  vo id  conten t  shal l  meet  the  min imum 
requ i rements  spec i f ied  in  Subsec t ion  416-3 .01  o f  the  spec i f i ca t ions.   
Add i t iona l  tes t ing o f  the uncrushed and c rushed f ine  aggregate  fo r  
uncompacted  vo id  content  wi l l  be  requ i red  i f  the  method o f  p roduc ing 
e i ther  f ine  aggregate  is  mod i f ied .  

I f  the  minera l  aggregate  fa i ls  to meet  the  requ i rements  spec i f ied  here in ,  
opera t ions  sha l l  cease and the  cont rac tor  sha l l  have the op t ion  o f  
submi t t ing a  rev ised mix  des ign  conforming to  the  requ i rements  o f  
Subsec t ion  416-4  o f  the  spec i f i ca t ions  or  cor rec t ing de f ic ienc ies  in  the 
aggregate  s tockp i les .  

416-7 .03 Mater ia l  Spread:  

A spread lo t  sha l l  be  considered to  be one-ha l f  sh i f t  o f  p roduc t ion .   Lo ts 
encompass ing more  than one pro jec t  sha l l  be  separa ted  in  accordance 
wi th  Subsec t ion  416-9(D)  o f  the  spec i f i ca t ions .    

The cont rac tor  sha l l  record  in fo rmat ion  per ta in ing to  each spread lo t  on 
fo rms prov ided by  the  Engineer .   In fo rmat ion  sha l l  inc lude the  pro jec t  
number ,  da te  and per iod  o f  t ime tha t  each spread lo t  was  p laced,  the 
spread lo t  number ,  beginn ing and end ing s ta t ion ,  the  p lans  th ickness ,  
and tons  p laced in each lot .   Comple ted spread lo t  fo rms sha l l  be s igned 
by  the  cont rac tor  and g iven to  the  Engineer  a t  the  end o f  each sh i f t .  

The Engineer  wi l l  ca lcu la te  the  quant i ty  requ i red  in  each spread lo t  us ing 
the  mix  des ign  bu lk dens i ty  un less  a reques t  is  made by the cont rac tor  
to  use  a  p roduc t ion  bu lk  dens i ty .   I f  a  reques t  is  made to  use  produc t ion 
bu lk  dens i ty ,  the  f i rs t  th ree  non-re jec ted  lo ts  fo l lowing the  tes t  lo t  wi l l  
be  used to  de termine the  average produc t ion  bulk  dens i ty .   A l l  lo ts  
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p laced pr io r  to  es tab l ish ing the  average produc t ion  bu lk  dens i ty  sha l l  be 
ca lcu la ted  us ing the  mix  des ign  bu lk  dens i ty .   For  each new mix  des ign  
used on  the  pro jec t ,  a  new produc t ion  bu lk  dens i ty  may be  requested  by 
the  cont rac tor .   In  addi t ion ,  i f  cond i t ions  war ran t  dur ing aspha l t  
p roduc t ion ,  the  cont rac tor  may request  es tab l ishment  o f  a  new average 
produc t ion  bu lk  dens i ty .   A l l  reques ts  to  use  a  p roduc t ion  bu lk  dens i ty  
sha l l  be  made in  wr i t ing and approved by  the  Engineer  p r io r  to  use .   The 
same procedure  wi l l  be  used fo r  de termin ing average produc t ion  bu lk 
dens i ty  in  a l l  cases .   Changes to  the  bu lk  dens i ty  fo r  ca lcu la t ing spread 
quant i t ies  wi l l  no t  be  re t roac t ive .  

The ca lcu la ted  quant i ty  requ i red  in  each spread lot  wi l l  be  compared to 
the  ac tua l  quant i ty  p laced.   A lo t  wi l l  be  cons idered to  be  acceptab le ,  
wi th  a  zero pay fac to r ,  i f  the  ac tua l  quant i ty  p laced var ies  by no  more  
than -2 .0  to  +5 .0  percent  f rom the  requ i red  quant i ty .  

I f  the  quant i ty  in  a  lo t  i s  found to  vary  f rom the  requ i red  quant i ty  by  -2 .1 
to  -12 .0  percent ,  the  appropr ia te  pay  fac to r  wi l l  be  de termined in 
accordance wi th  Tab le 416-1 .   Th is  pay fac to r  wi l l  be  u t i l ized in 
de termin ing the  pay  ad jus tment  as  ou t l ined  in  Subsec t ion  416-9  o f  the 
spec i f i ca t ions .  

416-7 .04 Gradat ion,  Asphal t  Cement  Content ,  Ef fect ive  Voids 
and Stabi l i ty :  

(A)   Genera l :  

A mix tu re  p roper t ies  lo t  sha l l  be  cons idered to  be  one sh i f t ' s  p roduc t ion .   
In  the  event  a  sh i f t ’ s  p roduc t ion  is  less  than 1 ,200 tons ,  mu l t ip le  sh i f ts  
may be  combined to  fo rm a  lo t .   When a  lo t  cons ists  o f  p roduc t ion  f rom 
more  than one sh i f t ,  the fo l lowing cond i t ions app ly :   a t  leas t  one sample 
sha l l  be  taken each sh i f t ,  a t  leas t  one sample  sha l l  be  taken every  500 
tons ,  and no  mix  des ign  or  ta rge t  va lue  changes sha l l  be  made wi th in 
the  lo t .   I f  changes are  made in  the  mix  des ign  or  ta rge t  va lues ,  new lo ts  
wi l l  be  es tab l ished. 

Four  samples o f  the  aspha l t ic  concre te sha l l  be taken fo r  each lo t  by the 
cont rac tor ,  under  the  observa t ion  o f  the  Engineer ,  a t  random loca t ions 
des ignated  by  the  Engineer .   Samples  wi l l  be  taken in  accordance wi th 
the  requ i rements  o f  Sec t ion  2  o r  3  o f  Ar izona Tes t  Method 104 and 
de l ivered  to  the  Engineer  immedia te ly  a f te r  be ing taken.   The min imum 
weigh t  o f  the  sample  shal l  be  75  pounds.   The Engineer  wi l l  sp l i t  the 
sample  and save one-ha l f  fo r  15  days  a f te r  wr i t ten  no t i f i ca t ion  to  the 
cont rac tor  o f  tes t  resu l ts  fo r  tha t  lo t  has  been made.   The mater ia l  wi l l  
be  tes ted  by  the  Engineer  fo r  the  fo l lowing proper t ies :  
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Test  Property  Test  Method 
Aspha l t  Cement  Conten t  Ar izona Tes t  Method 427 (428 

fo r  RAP mixes)  (See Notes  1  
and 2  be low)  Gradat ion 

Marsha l l  Dens i ty  and Stab i l i t y  Ar izona Tes t  Method 410 
Max imum Theore t ica l  Dens i ty  Ar izona Tes t  Method 417 
Ef fec t ive  Vo ids  Ar izona Tes t  Method 424 
Notes :  

(1 )  A new ca l ib ra t ion o f  the  ign i t ion  fu rnace sha l l  be  per fo rmed 
fo r  each mix  des ign ,  and a t  any  o ther t ime the Engineer  
d i rec ts .  

(2 )  Ign i t ion  fu rnace resu l ts  wi l l  be  cor rec ted  fo r  asphal t  cement 
conten t  in  accordance wi th  Subsec t ion  416-7 .04(B)  o r  (C)  as 
requ i red .  

 
Acceptance tes t ing resu l ts  wi l l  be  fu rn ished to  the  cont rac tor  wi th in  four 
work ing days  o f  rece ip t  o f  samples  by  the  Engineer.  

A mix tu re-proper t ies  lo t  p laced wi th  an  average s tab i l i t y  be low 2 ,500 
pounds fo r  base mixes ,  or  1 ,750 pounds fo r  1 /2  inch  or  3 /4  inch  mixes 
sha l l  be  re jec ted ,  and sha l l  be  sub jec t  to  an  engineer ing ana lys is  o f  
an t ic ipa ted  per formance in  accordance wi th  Subsec t ion  416-9(E)  o f  the 
spec i f i ca t ions .   Produc t ion  sha l l  cease un t i l  the  cont rac tor  p roposes  a  
cor rec t ive  ac t ion  the  Engineer  f inds  acceptab le .   I f  the  Engineer  re jec ts 
the  proposed cor rec t ive  ac t ion ,  the  cont rac tor  sha l l  submi t  a  rev ised mix 
des ign .  

The ta rge t  va lues  for  gradat ion ,  aspha l t  cement  conten t ,  and e f fec t ive 
vo ids  are  g iven in  the  cont rac tor ’s  mix  des ign .   The Upper L imi ts  (UL) 
and Lower  L imi ts  (LL)  o f  acceptab le  p roduc t ion  o f  each o f  the  measured 
charac ter is t ics  a re  as  fo l lows:  



SECTION 416 

467 
 

Measured Character is t ics  LL 
(Note  1)  

UL 
(Note  1)  

Gradat ion (Sieve s ize) :  
  3 /8  inch  (Note  2)  

 
TV -  6 .0  

 
TV +  6 .0  

  No.  8  
  No.  40   
  No.  200 

TV -  6 .0  
TV -  5 .0  
TV -  2 .0  

TV +  6 .0  
TV +  5 .0  
TV +  2 .0  

Aspha l t  Cement  Conten t  TV -  0 .50  TV +  0 .50  
Ef fec t ive  Vo ids  TV -  2 .0  TV +  1 .5  
Notes :  

(1 )  The l imi ts  a re  used in  the  s ta t is t ica l  ca lcu la t ions  fo r  Qua l i ty  
Index .   Acceptance is  cont ro l led  by  the var iab i l i t y  o f  the 
produced mater ia l  and every  e f fo r t  shou ld  be  made to  s t r ive 
fo r  the  app l icab le  ta rge t  va lue  (TV) .  

(2 )  In  the  case o f  the  3 /8- inch  s ieve  requ i rement ,  fo r  the  base mix 
on ly ,  the  lower  l imi t  sha l l  be  the  ta rge t  va lue  minus  8 .0 ,  and 
the  upper  l imi t  sha l l  be  the  ta rge t  va lue  p lus  8 .0 .  

 
The Engineer  wi l l  de termine  the  PT fo r  each measured charac ter is t ic  in  
accordance wi th  Subsec t ion  416-9( l )  o f  the  spec i f ica t ions ,  and u t i l i z ing 
Tab le  416-1  wi l l  de termine  the  pay  fac to r  fo r  each measured 
charac ter is t ic .  

In  the  event  the  cont rac tor  e lec ts  to  ques t ion  the  mix tu re  p roper ty  tes t  
resu l ts ,  the  cont rac tor  may request  re fe ree  tes t ing in  accordance wi th 
Subsec t ion  416-9(J )  o f  the  spec i f i ca t ions .  

(B)   Igni t ion Furnace Correct ion for  Non-RAP Mixes:  

For  p lan ts  p rov id ing aspha l t ic  concre te  exc lus ive ly fo r  the  pro jec t ,  the 
d i f fe rence be tween the  aspha l t  cement conten t  as  measured by  ign i t ion 
fu rnace tes t ing and the  ac tua l  aspha l t  cement  conten t  sha l l  be 
de termined by  the  Engineer  fo r  each o f  the  f i rs t  f i ve  lo ts  o f  aspha l t ic  
concre te  p roduced for  each mix  des ign .   I f  there  are  less than f ive  lo ts 
fo r  the  mix  des ign ,  the  tota l  number  o f  ava i lab le  lo ts  sha l l  be  used.   I f  
approved by  the  Engineer ,  a  p lan t  may be cons idered exc lus ive  to  the 
pro jec t  i f  an  aspha l t  cement  tank is  ded ica ted  fo r  the  sh i f t  o f  aspha l t ic  
concre te  p roduc t ion .   The de terminat ion  o f  the  ac tua l  aspha l t  cement 
conten t  may inc lude we igh ing o f  aspha l t  cement de l iver ies ,  invo ice 
quant i t ies ,  vo lumet r ic  tank  measurements  us ing a  ca l ib ra ted  rod  ( tank 
s t ick ings)  cor rec ted  fo r  tempera ture ,  computer ized  mass- f low meter ,  and 
account ing fo r  was ted  mater ia ls .   I f  a  computer ized  mass- f low meter  is  
used,  documenta t ion  o f  i ts  ca l ib ra t ion  sha l l  be  submi t ted  to  the  Engineer  
p r io r  to  aspha l t ic  concrete  p roduc t ion .   At  any  t ime dur ing aspha l t ic  
concre te  p roduc t ion ,  the  Engineer  may requ i re  tha t  a  new ca l ib ra t ion  o f  
the  mass- f low meter  be  per fo rmed.   I f  the  average d i f fe rence exceeds ±  
0 .10  percent  aspha l t  cement  conten t  be tween the  aspha l t  cement 
conten t  measured by  igni t ion  fu rnace tes t ing and the  ac tua l  aspha l t  
cement  conten t ,  the  cont rac tor  may request  tha t  a  cor rec t ion  to  the 
aspha l t  cement  conten t  by  ign i t ion  fu rnace tes t ing be  made.   The  
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cont rac tor  must  make such a  reques t  in  wr i t ing wi th in  two work ing days 
a f te r  rece iv ing the  tes t  resu l ts  fo r  the  f i f th  lo t  o f  aspha l t ic  concre te 
p roduc t ion .   I f  re fe ree test ing is  per fo rmed on a lo t  o f  aspha l t ic  concre te 
fo r  wh ich  a  cor rec t ion ,  based on  the  ac tua l  aspha l t  cement  conten t ,  was 
made to the aspha l t  cement  conten t  by  ign i t ion fu rnace tes t ing,  re fe ree 
tes t ing sha l l  no t  app ly  to the  de terminat ion  o f  aspha l t  cement  conten t .   
The cor rec t ion ,  once documented and approved by  the  Engineer ,  sha l l  
be  app l ied  to tes t  resu l ts  f rom the  beginn ing o f  aspha l t ic  concre te 
p roduc t ion  th rough the  remainder  o f  aspha l t ic  concre te  p roduc t ion  us ing 
tha t  mix  des ign ;  however ,  a  new cor rec t ion  may be  de termined a t  any 
t ime the  Engineer  be l ieves  i t  i s  necessary  due to  a  change in  mater ia l  
o r  o ther  c i rcumstances .   I f  the  cont rac tor  submi ts  a  new mix  des ign ,  a 
new cor rec t ion  must  be  estab l ished and app l ied  as  spec i f ied  above.   For  
p lan ts  no t  p rov id ing aspha l t ic  concre te  exc lus ive ly fo r  th is  p ro jec t ,  no 
cor rec t ion  wi l l  be  made to  aspha l t  cement  conten t  va lues  measured by 
ign i t ion  fu rnace tes t ing.  

(C)   Igni t ion Furnace Correct ion for  Mixes Conta ining 
 RAP:  

For  mixes  conta in ing RAP,  an  aspha l t  cement  tank  sha l l  be  ded ica ted  to 
the  pro jec t  for  each shi f t  o f  aspha l t ic  concre te  p roduc t ion .   The 
d i f fe rence be tween the  aspha l t  cement conten t  as  measured by  ign i t ion 
fu rnace tes t ing and the  ac tua l  aspha l t  cement  conten t  sha l l  be 
de termined by  the  Engineer  fo r  each o f  the  f i rs t  f i ve  lo ts  o f  aspha l t ic  
concre te  p roduced for  each mix  des ign .   I f  there  are  less than f ive  lo ts 
fo r  the mix  des ign ,  the  to ta l  number o f  ava i lab le  lo ts  sha l l  be  used.   The 
ac tua l  aspha l t  cement  conten t  sha l l  be  de termined by  add ing the  v i rg in  
aspha l t  cement  conten t  to  the  RAP b inder  conten t  de termined in 
Subsec t ion  416-7 .04(D)  o f  the  spec i f i ca t ions ,  bo th  expressed as  a 
percent  o f  the  to ta l  mix .   The de terminat ion  o f  the  v i rg in  aspha l t  cement 
conten t  may inc lude we igh ing o f  aspha l t  cement de l iver ies ,  invo ice 
quant i t ies ,  vo lumet r ic  tank  measurements  us ing a  ca l ib ra ted  rod  ( tank 
s t ick ings)  cor rec ted  fo r  tempera ture ,  computer ized  mass- f low meter ,  and 
account ing fo r  was ted  mater ia ls .   I f  a  computer ized  mass- f low meter  is  
used,  documenta t ion  o f  i ts  ca l ib ra t ion  sha l l  be  submi t ted  to  the  Engineer  
p r io r  to  aspha l t ic  concrete  p roduc t ion .   At  any  t ime dur ing aspha l t ic  
concre te  p roduc t ion ,  the  Engineer  may requ i re  tha t  a  new ca l ib ra t ion  o f  
the  mass- f low meter  be  per fo rmed.   I f  the  average d i f fe rence exceeds ±  
0 .10  percent  aspha l t  cement  conten t  be tween the  aspha l t  cement 
conten t  measured by  igni t ion  fu rnace tes t ing and the  ac tua l  aspha l t  
cement  conten t ,  a cor rect ion  to the aspha l t  cement  conten t  by  ign i t ion 
fu rnace tes t ing sha l l  be  made.   The cor rec t ion sha l l  be app l ied  to test  
resu l ts  f rom the  beginn ing o f  aspha l t ic  concre te p roduc t ion  th rough the 
remainder  o f  aspha l t ic  concre te  p roduc t ion  us ing tha t  mix  des ign ;  
however ,  a  new cor rec t ion  may be  de termined a t  any  t ime the  Engineer  
be l ieves  i t  i s  necessary  due to  a  change in  mater ia l  o r  o ther  
c i rcumstances .   I f  the  cont rac tor  submi ts  a new mix  des ign ,  a  new 
cor rec t ion  must  be  es tab l ished and app l ied  as  spec i f ied  above.   Referee 
tes t ing sha l l  no t  app ly  to the  de terminat ion  o f  aspha l t  cement  conten t  
fo r  aspha l t ic  concre te  conta in ing RAP.  
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(D)   RAP Binder  Content :  

(1 )  Genera l :  

Dur ing aspha l t ic  concre te p roduc t ion ,  the  Engineer  sha l l  ob ta in  and tes t  
samples  o f  the  RAP mater ia l  to  de termine the  RAP b inder  conten t  in  
each s tockp i le  a t  a  min imum f requency  o f  one sample  per  lo t .   The RAP 
wi l l  be  tes ted  by  the  Engineer  fo r  aspha l t  b inder  conten t  in  accordance 
wi th  Ar izona Tes t  Method 428.   When more  than one RAP sample  is  
tes ted  fo r  a  g iven lo t  and s tockp i le ,  the  average o f  the  resu l ts  sha l l  be 
used. 

(2 )  RAP Binder  Content  Cor rect ion Factor:  

A RAP b inder  cor rec t ion  fac to r  sha l l  be  de termined fo r  each RAP 
s tockp i le  used in  the  mix tu re .  

At  the  s ta r t  o f  aspha l t ic  concre te  p roduc t ion ,  the  f i rs t  two samples  o f  
RAP mater ia l  f rom each s tockp i le  wi l l  be  sp l i t  and  tes ted  fo r  aspha l t  
b inder  conten t ;  one sp l i t  i s  tes ted  in  accordance wi th  Ar izona Tes t  
Method 428 ( ign i t ion  fu rnace)  and the  o ther  sp l i t  i s  tes ted in  accordance 
wi th  AASHTO T 164 (so lvent  ex t rac t ion) .   A RAP b inder  cor rec t ion  fac to r  
wi l l  be  de termined by  subt rac t ing the  average ign i t ion  fu rnace resu l t  
f rom the  average so lvent  ex t rac t ion  resu l t .   The appropr ia te  cor rec t ion 
fac to r  sha l l  be  added to  each aspha l t  b inder  tes t  resu l t  de termined on 
the  mater ia l  f rom each RAP s tockp i le  in  accordance wi th  Ar izona Tes t  
Method 428 to  de termine the  RAP b inder  conten t .   At  the  d isc re t ion  o f  
the  Engineer ,  the  cor rec t ion  fac to r  may be  de termined pr io r  to  the  s ta r t  
o f  aspha l t ic  concre te  p roduc t ion  prov ided representa t ive  RAP samples  
are  ava i lab le .   A new correc t ion  fac to r  may be  de termined a t  any t ime 
the  Engineer  be l ieves  i t  i s  necessary  due to  a  change in  mater ia l  o r  
o ther  c i rcumstances .  

416-7 .05 Compact ion:  

(A)   Courses 1-1 /2  Inches or  Less in Nominal  Thickness: 

(1 )  Genera l  Requirements:  

Aspha l t ic  concre te  sha l l  be  p laced on ly when the tempera ture  o f  the 
sur face  on  wh ich  the  aspha l t ic  concre te  is  to  be  p laced is  a t  leas t  65 
degrees  F and the  ambient  tempera ture  a t  the  beginn ing o f  p lacement  is  
a t  leas t  65  degrees  F and r is ing.   The p lacement  sha l l  be  s topped when 
the  ambien t  tempera ture  is  70  degrees  F or  less  and fa l l ing.  

When Warm Mix  Aspha l t  (WMA) techno logies  are not  used in  the  mix tu re,  
aspha l t ic  concre te  immedia te ly  beh ind  the  laydown mach ine  sha l l  be  a 
min imum of  275 degrees  F.  
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When Warm Mix  Aspha l t  (WMA) techno logies  are  used in  the  mix tu re ,  
the  recommended tempera ture  range fo r  compact ion  dur ing produc t ion 
sha l l  be shown on the mix  des ign  and sha l l  be  approved by the  Engineer .  

A l l  edges  sha l l  be ro l led wi th  a  pneumat ic  t i red compactor ,  o r  o ther 
methods  approved by  the  Engineer ,  wh i le  the  mix tu re  is  s t i l l  ho t .  

(2 )  Equipment:  

Compact ing and smooth ing sha l l  be  accompl ished by  the  use  o f  se l f -
p rope l led  equ ipment .   Compactors  sha l l  be  pneumat ic - t i red  and/or  s tee l  
whee l .  

Compactors  sha l l  be  opera ted  in  accordance wi th  the  manufac turer 's  
recommendat ions .   Compactors  sha l l  be  designed and proper ly  
ma in ta ined so  tha t  they are  capab le  o f  accompl ish ing the  requ i red 
compact ion .  

Stee l  whee l  compactors  sha l l  we igh  no t  less  than 8 tons .  

Pneumat ic - t i red  compactors  sha l l  be  the  osc i l la t ing type  wi th  a t  leas t  
seven pneumat ic  t i res  of  equa l  s ize  and d iameter .   Wobb le-whee l  
compactors  wi l l  no t  be permi t ted .   The t i res  sha l l  be  spaced so tha t  the 
gaps  be tween ad jacent t i res  wi l l  be  covered by  the  fo l lowing t i res .   The 
t i res  sha l l  be  capab le  o f  be ing in f la ted  to  90  pounds per  square  inch  and 
main ta ined so tha t  the  a i r  p ressure wi l l  no t  vary more  than 5 pounds per 
square  inch f rom the  des ignated  pressure .   Pneumat ic - t i red  compactors 
sha l l  be  cons t ruc ted so tha t  the to ta l  we igh t  o f  the  compactor  wi l l  be 
var ied  to  p roduce an  opera t ing we igh t  per  t i re  o f  no t  less  than 5 ,000 
pounds.   Pneumat ic - t i red compactors  sha l l  be equ ipped wi th sk i r t - type 
dev ices mounted around the  t i res so tha t  the  tempera ture o f  the  t i res 
wi l l  be  main ta ined dur ing the  compact ion  process .  

(3 )  Rol l ing Method Procedure:  

Compact ion  sha l l  cons is t  o f  an  es tab l ished sequence o f  coverage us ing 
spec i f ied  types  o f  compactors .   A pass  sha l l  be  de f ined as  one movement 
o f  a  compactor  in  e i ther d i rec t ion .   Coverage sha l l  be  the  number o f  
passes  as  are  necessary  to  cover  the  en t i re  wid th  be ing paved. 

The ro l l ing sequence, the  type  o f  compactor  to be  used,  and the  number 
o f  coverages  requ i red  sha l l  be  as  fo l lows:  
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Rol l ing 
Sequence 

Type of  Compactor  No.  of  
Coverages 

Opt ion No.  1  Opt ion No.  2  Opt ion 
No.1  

Opt ion 
No.  2  

In i t ia l  Sta t ic  Stee l  V ib ra t ing Stee l  1  1  
In te rmed ia te Pneumat ic  T i red  Vib ra t ing Stee l  4  2 -4* 

F in ish  Sta t ic  Stee l  Sta t ic  Stee l  1 -3 1 -3 
Note :  
 
*  Based on  the  ro l le r  pa t te rn  wh ich  exh ib i ts  the  best  per fo rmance. 

 
The Engineer  sha l l  se lec t  the  op t ion  fo r  compact ion  and,  when 
pneumat ic - t i red  compactors  a re  used,  wi l l  des ignate  the  t i re  p ressure .  

One pneumat ic - t i red ro l le r  sha l l  be fu rn ished for  each 300 tons o f  
aspha l t ic  concre te  per  hour .  

Stee l  whee l  compactors  sha l l  no t  be  used in  the v ib ra to ry  mode fo r  
courses  o f  1  inch  or  less in  th ickness  nor  when the  tempera ture  o f  the 
aspha l t ic  concre te  fa l ls  be low 180 degrees  F.  

In i t ia l  and in te rmed ia te  compact ion  sha l l  be  accompl ished be fore  the  
tempera ture  o f  the  aspha l t ic  concre te  fa l ls  be low 200 degrees  F.  

Compact ion  wi l l  be  deemed to  be  acceptab le  on  the  cond i t ion  tha t  the 
aspha l t ic  concre te  is  compacted  us ing the  type  o f  compactors  spec i f ied,  
ba l las ted  and opera ted  as  spec i f ied ,  and wi th  the  number  o f  coverages  
o f  the  compactors  as  spec i f ied .  

(B)   Courses Greater  than 1-1 /2  Inches in Nominal  
 Thickness:   

Compact ion  cont ro l  sha l l  be  the  respons ib i l i t y  o f  the  cont rac tor .   The 
number  and types  o f  ro l lers  sha l l  be  the  cont rac tor 's  respons ib i l i t y  and 
sha l l  be  su f f ic ien t  to  meet  these requ i rements .  

Al l  edges  sha l l  be ro l led wi th  a  pneumat ic  t i red compactor ,  o r  o ther 
methods  approved by  the  Engineer ,  wh i le  the  mix tu re  is  s t i l l  ho t .  

A compact ion  lo t  sha l l  be  ident ica l  to  the  mix tu re  proper t ies  lo t  descr ibed 
in  Subsec t ion  416-7 .04  o f  the  spec i f i ca t ions .   Lo ts  encompass ing more  
than one pro jec t  sha l l  be  separa ted  in  accordance wi th  Subsec t ion  416-
9(D)  o f  the  spec i f i ca t ions.   Each lo t  sha l l  be  tes ted fo r  acceptance. 

Twenty  cores  sha l l  be  taken fo r  each lo t  by  the  cont rac tor ,  under  the 
observa t ion  o f  the  Engineer .   The Engineer  wi l l  des ignate  10  random 
loca t ions  wi th in  the  lo t ,  and the  cont rac tor  sha l l  take  two cores  a t  each 
loca t ion ;  however ,  i f  more  than one sh i f t  cons t i tu tes  a  lo t ,  two cores 
sha l l  be  taken f rom a  min imum of  two random loca t ions  each sh i f t ,  o r  as 
d i rec ted  by  the  Engineer .   The Engineer  wi l l  save  one core  f rom each 
loca t ion fo r  15  days  a f ter  wr i t ten  no t i f i ca t ion to the  cont rac tor  o f  tes t  
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resu l ts  fo r  the  lo t  has  been made.   Randomly  se lec ted  loca t ions  wi l l  be 
de termined to  the  neares t  0 .5  foo t  in  the t ransverse d i rec t ion  and to  the 
neares t  foo t  in  the  longi tud ina l  d i rec t ion  o f  the  pavement  course ;  
however ,  the  ou ts ide  1  foo t  o f  the  unconf ined pavement  course  wi l l  be 
exc luded f rom tes t ing as  shown in  Mater ia ls  ADOT Prac t ice  and 
Procedure Di rec t ive  (P.P.D. )  No.  18 ,  “Determin ing Sample  Times and 
Locat ions  for  End Produc t  Aspha l t ic  Concre te” .   P.P.D.  No.  18  a lso 
addresses  areas to  be exc luded re la t ive  to  longi tud ina l  jo in ts .   Areas 
exc luded f rom tes t ing wi l l  be  compacted  in  accordance wi th  Subsec t ion 
416-7 .05(A)  o f  the  spec i f i ca t ions .   Cores sha l l  be  taken u t i l i z ing 
mechan ica l  cor ing equ ipment  in  accordance wi th  the  requ i rements  of  
Ar izona Tes t  Method 104.   Cores  sha l l  be  a  min imum of  4  inches  in 
d iameter  and sha l l  be taken no t  la ter  than two work ing days  a f te r  
p lacement  o f  the  aspha l t ic  concre te .   The cores  sha l l  be  de l ivered  to  the 
Engineer  immedia te ly  upon be ing taken.   The bu lk  dens i ty  o f  each core 
wi l l  be  de termined by  the  Engineer  in  accordance wi th  the  requ i rements 
o f  Ar izona Tes t  Method 415.   The tes t  resu l ts  wi l l  be  fu rn ished to  the 
cont rac tor  wi th in  four  work ing days  o f  rece ip t  o f  cores  by  the  Engineer .   
In  a reas where  more  than one l i f t  i s  p laced in  the  same lo t ,  cor ing sha l l  
be  accompl ished th rough the  fu l l  dep th  o f  the  l i f ts  a f te r  the  f ina l  l i f t  i s  
p laced,  and the  compact ion  dens i ty  sha l l  be  based on  the  fu l l  dep th  o f  
the  l i f t s .  

The ta rge t  va lue  fo r  compact ion  sha l l  be  7 .0  percent  in -p lace  a i r  vo ids .   
In -p lace  a i r  vo ids  sha l l  be  de termined in  accordance wi th  Ar izona Tes t  
Method 424.   The max imum theore t ica l  dens i ty  used in  the  de terminat ion 
o f  a i r  vo ids  wi l l  be  the  average o f  the  four  max imum theore t ica l  dens i t ies 
de termined for  the  lo t  in  Subsec t ion  416-7 .04  o f  the  spec i f i ca t ions .  

The Upper  L imi t  (UL) is  9 .0  percent in -p lace  a i r  vo ids  and the  Lower 
L imi t  (LL)  is  3 .5  percent  in -p lace  a i r  vo ids .   The Engineer  wi l l  de termine 
the  PT fo r  compact ion  in  accordance wi th  Subsec t ion  416-9( I ) ,  and 
u t i l i z ing Tab le  416-1  o f  the  spec i f i ca t ions  wi l l  de termine  the  compact ion 
pay  fac to r .  

In  the event  the  cont rac tor  e lec ts  to ques t ion the core  tes t  resu l ts ,  the 
cont rac tor  may request  re fe ree  tes t ing in  accordance wi th  Subsec t ion 
416-9(J)  o f  the  spec i f i ca t ions .  

416-7 .06 Smoothness and Surface Tolerances: 

Aspha l t ic  concre te  sha l l  be  compacted  as  requ i red ,  smooth  and t rue  to 
the  requ i red  l ines ,  grades,  and d imens ions .  

The Spec ia l  Prov is ions may requ i re  the  smoothness  o f  the  f ina l  
pavement  sur face  to  be  tes ted  in  accordance wi th  Subsec t ion  109.13  o f  
the  spec i f i ca t ions .  

Regard less  o f  whether  tes t ing in  accordance wi th  Subsec t ion  109.13  o f  
the  spec i f i ca t ions  is  spec i f ied  or  no t ,  the  fo l lowing requ i rements  sha l l  
be  met :  
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(A)  The sur face  o f  the  f ina l  l i f t  o f  aspha l t ic  concre te  p laced 
under th is  sec t ion  o f  the spec i f i ca t ions sha l l  be tes ted  and 
sha l l  no t  vary  by  more  than 1 /8  inch  f rom the  lower  edge o f  
a  10- foo t  s t ra igh tedge when i t  i s  p laced in  the  longi tud ina l  
d i rec t ion  ( inc lud ing across  t ransverse  jo in ts ) ,  and when i t  i s  
p laced in  the  t ransverse  d i rec t ion  across  longi tud ina l  jo in ts ;  

(B)  The sur face  o f  any l i f t  o f  aspha l t ic  concre te  p laced under  th is  
sec t ion o f  the  spec i f i ca t ions ,  o ther  than the f ina l  l i f t ,  sha l l  
be  tes ted  and sha l l  no t  vary  by more  than 1 /4  inch f rom the 
lower  edge o f  a  10- foo t  s t ra igh tedge when i t  i s  p laced in  the 
longi tud ina l  d i rec t ion  ( inc lud ing across  t ransverse  jo in ts ) ,  
and when i t  i s  p laced in  the  t ransverse  d i rec t ion  across 
longi tud ina l  jo in ts ;  and 

(C)  Al l  dev ia t ions  exceed ing the  spec i f ied  to le rances  above sha l l  
be  cor rec ted  by  the  cont rac tor ,  to  the sa t is fac t ion  o f  the 
Engineer .   

416-8 Method of  Measurement:  

(A)   Asphal t ic  Concrete:  

Aspha l t ic  concre te  wi l l  be measured by the ton fo r  the  aspha l t ic  concre te 
ac tua l ly  used,  wh ich  wi l l  inc lude the  we igh t  o f  minera l  aggregate ,  
aspha l t  cement ,  and minera l  admix tu re .   Measurement  wi l l  inc lude any 
quant i ty  used in  cons t ruc t ion  o f  in te rsec t ions ,  tu rnouts ,  o r  o ther 
misce l laneous i tems or  sur faces .  

(B)   Asphal t  Cement:  

(1 )  Non-RAP Mixes:  

Aspha l t  cement  wi l l  be measured by  the  ton  on  the bas is o f  the aspha l t  
cement  conten t  de termined in  accordance wi th  Subsec t ions  416-7 .04(A)  
and (B)  o f  the spec i f i ca t ions  fo r  each lo t  o f  aspha l t ic  concre te accepted.   
The average aspha l t  cement  conten t  wi l l  be  mul t ip l ied  by  the  number  of  
tons  o f  aspha l t ic  concre te in  tha t  lo t  to  de termine the  amount  o f  aspha l t  
cement .   I f  the  cont rac tor  has  reques ted re fe ree  tes t ing,  the  average 
aspha l t  cement  conten t  wi l l  come f rom the  independent tes t ing 
labora tory  resu l ts  un less a  cor rec t ion ,  based on the  ac tua l  aspha l t  
cement  conten t ,  was  made to  the  ign i t ion  fu rnace tes t  va lue  as  a l lowed 
in  Subsec t ion 416-7 .04(B)  o f  the  spec i f i ca t ions .   I f  a  cor rec t ion ,  based 
on  the  ac tua l  aspha l t  cement  conten t ,  was  made to the  ign i t ion  fu rnace 
tes t  va lue ,  the  average aspha l t  cement  conten t  de termined f rom the 
Depar tment 's  acceptance tes t ing wi l l  be  used.   At  the  d isc re t ion  o f  the 
Engineer ,  aspha l t  cement  may be  measured by  invo ice  quant i t ies ,  
ad jus ted  as necessary  for  was te .   Waste  genera ted  f rom s tar tup  o f  the 
aspha l t  p lan t  wi l l  be  cons idered to have a  b inder  conten t  o f  3 .0  percent .   
In  no  case sha l l  the  measured amount  o f  aspha l t  cement  fo r  payment  be  
grea ter  than the  to ta l  o f  the  invo ice  quant i t ies ,  ad jus ted  fo r  was te .  



SECTION 416 

474 
 

(2 )  Mixes Conta ining RAP:  

Aspha l t  cement  wi l l  be measured by  the  ton  on  the bas is o f  the aspha l t  
cement  conten t  de termined in  accordance wi th  Subsec t ions  416-7 .04(A)  
and (C)  o f  the  spec i f i ca t ions  fo r  each lo t  o f  aspha l t ic  concre te  accepted .   
The average aspha l t  cement  conten t  wi l l  be  mul t ip l ied  by  the  number  of  
tons  o f  aspha l t ic  concre te in  tha t  lo t  to  de termine the  amount  o f  aspha l t  
cement .   At  the  d isc re t ion  o f  the  Engineer ,  aspha l t  cement  may be 
measured by  add ing invo ice  quant i t ies  to  the  RAP b inder  used,  ad jus ted 
as  necessary  fo r  was te .   RAP b inder  used sha l l  be  de termined by 
mul t ip ly ing the  RAP b inder  conten t  de termined in  Subsec t ion  416-
7 .04(D)  o f  the  spec i f i ca t ions  by  the  number  o f  tons  o f  d ry  RAP mater ia l  
used in  tha t  lo t .   Waste  genera ted  f rom s tar tup  o f  the  aspha l t  p lan t  wi l l  
be  cons idered to  have a  b inder  conten t  o f  3 .0  percent .   In  no  case sha l l  
the  measured amount  o f  aspha l t  cement  fo r  payment  be  grea ter  than the 
to ta l  o f  the  invo ice  quant i t ies  p lus the  RAP b inder  as  de termined above, 
ad jus ted  fo r  was te .  

(C)   Minera l  Admixture:  

Minera l  admix tu re  wi l l  be  measured by  the  ton  fo r  the  minera l  admix tu re 
ac tua l ly  used in  accordance wi th  Subsec t ion  403-2  o f  the  spec i f i ca t ions .  

416-9 Basis  of  Payment:  

The accepted  quant i t ies  o f  aspha l t ic  concre te ,  measured as  prov ided 
above, wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  ad jus ted  by  the 
appropr ia te  pay  fac tors  as  here ina f te r  p rov ided. 

When Warm Mix  Aspha l t  (WMA) techno logies  are  used in  the  mix tu re ,  no 
separa te  payment  wi l l  be  made fo r  WMA add i t ives  or  techno logies ,  
necessary  ho t  p lan t  mod i f ica t ions ,  o r  o ther  assoc iated  cos ts .  

For  the  purpose o f  de termin ing acceptab i l i t y  and appropr ia te  pay 
fac to rs ,  each un i t  o f  aspha l t ic  concre te  wi l l  be  inc luded in  th ree  separa te 
lo ts :  a  "spread lo t " ,  a  "m ix tu re-proper t ies  lo t " ,  and a  "compact ion  lo t " .   
The to ta l  un i t  p r ice  fo r  any  un i t  o f  accepted  aspha l t ic  concre te  wi l l  be 
the  cont rac t  un i t  p r ice ,  adjus ted  by  the app l icab le  spread lo t  pay  fac to r ,  
mix tu re-proper t ies  lo t  pay fac to r ,  and compact ion  lo t  pay  fac to r .  

The cont rac tor  may request  to  p lace  the  f i rs t  lo t  o f  each mix  type  as  a 
tes t  s t r ip .   Requests to  p lace  a  tes t  s t r ip  sha l l  be  made in  wr i t ing and 
acknowledged by  the  Engineer  pr io r  to  s tar t  o f  p roduc t ion .   A tes t  s t r ip  
sha l l  be  l imi ted  to  1 ,000 tons and may on ly  be  p laced on  shou lders ,  
ramps,  c ross  roads ,  o r  other  a reas  approved by  the  Engineer .   A  tes t  
s t r ip  sha l l  be  exc luded f rom the  mix tu re  p roper t ies  lo t  pay  fac to r  and the 
compact ion  lo t  pay  fac to r ;  however ,  a l l  o ther  p rov is ions  o f  Subsec t ion 
416-9  o f  the  spec i f i ca t ions  sha l l  s t i l l  app ly  to  such areas . 

The Engineer  may exc lude aspha l t ic  concre te  f rom the  spread lo t  and 
f rom the  spread lo t  pay  fac to r  ca lcu la t ions  i f  the  Engineer  de termines 
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tha t  the  proposed use o f  the  mater ia l  o r  the  ex is t ing sur face  cond i t ions 
are  no t  conduc ive  to  the  use  o f  spread lo ts .  

The Engineer  may exc lude cer ta in  loca t ions f rom the  mix tu re p roper t ies 
lo t  and/or  the  compact ion  lo t  and f rom the  random sampl ing used in 
de termin ing the  mix tu re proper t ies lo t  pay  fac tor  and/or  the  compact ion 
lo t  pay  fac to r  shou ld  the  Engineer  de termine tha t  the  loca t ion  o f  the  work 
p rec ludes  normal  cons t ruc t ion  opera t ions .  

(A)   Spread Lot  Pay Factor:  

The spread lo t  pay  facto r  wi l l  be  de termined in  accordance wi th  
Subsec t ion  416-7 .03  o f  the  spec i f i ca t ions .   I f  the quant i ty  in  a  spread 
lo t  i s  found to  vary  by  more  than +5.0  percent  f rom the  requ i red  quant i ty ,  
no  payment  wi l l  be  made fo r  the  mater ia l  wh ich  exceeds +5.0  percent ,  
inc lud ing aspha l t  cement  and minera l  admix tu re .   I f  the  quant i ty  is  found 
to  vary  by  more  than -12 .0 percent  f rom the  requ i red quant i ty ,  the  spread 
lo t  wi l l  be  re jec ted .  

(B)   Mixture-Propert ies  Lot  Pay Factor:  

The mix tu re  p roper t ies  lo t  pay fac to r  sha l l  be de termined in  accordance 
wi th  the  fo l lowing procedure :  

(1 )  The ind iv idua l  PT va lues and pay  fac to rs  fo r  gradat ion ,  
aspha l t  cement  conten t ,  and e f fec t ive  vo ids  sha l l  be 
de termined as  se t  fo r th  in  Subsec t ion  416-7 .04  o f  the 
spec i f i ca t ions ;  

(2 )  A s ingle  pay  fac to r  sha l l  be  de termined fo r  gradat ion  and 
aspha l t  cement  conten t .   tha t  pay  fac to r  sha l l  be  the 
lowest  pay  fac to r  for  the  ind iv idua l  measured 
charac ter is t ics  fo r  gradat ion  and aspha l t  cement  conten t ;  
and 

(3 )  I f  no  ind iv idua l  PT va lue  in  (1 )  above is  less  than 50 ,  the 
mix tu re  p roper t ies  lo t  pay fac to r  sha l l  be  the  sum of  the  
pay  fac tor  de termined in (2 )  above and the  e f fec t ive 
vo ids  pay  fac to r .   The negat ive  pay  fac to r  fo r  mix tu re 
p roper t ies  sha l l  no t  exceed $3 .00  per  ton .   I f  any  
ind iv idua l  PT va lue  is  less  than 50 ,  the  lo t  i s  in  re jec t  
and the  prov is ions  in Subsec t ion  416-9(E)  o f  the 
spec i f i ca t ions  sha l l  app ly.  

(C)   Compact ion Lot  Pay Fac tor:  

The compact ion  lo t  pay fac to r  sha l l  be  de termined as  se t  fo r th  in  
Subsec t ion  416-7 .05(B)  of  the  spec i f i ca t ions .  
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(D)   Determinat ion of  Lot  Pay Factors  on Contracts 
 Involv ing Mult iple  Projects:  

When more  than one pro jec t  is  inc luded in  a  s ingle cont rac t ,  p lacement 
dur ing a  sh i f t  o r  ha l f  sh i f t  o f  p roduc t ion  may encompass  more  than one 
pro jec t .   In  such case,  the  app l icab le  spread lo t  pay  fac to r ,  mix tu re-
proper t ies  lo t  pay  fac to r ,  and compact ion  lo t  pay fac to r  fo r  each pro jec t  
sha l l  be  de termined as  fo l lows:  

(1 )  Spread lo t  pay  fac to rs  wi l l  be  de termined separa te ly  fo r  
each pro jec t  u t i l i z ing the  procedure  se t  fo r th  in  
Subsec t ion  416-7 .03  o f  the  spec i f i ca t ions ;  

(2 )  The ind iv idua l  PT va lues and pay  fac to rs  fo r  gradat ion ,  
aspha l t  cement  conten t ,  and e f fec t ive  vo ids  wi l l  be  
de termined f rom the  resu l ts  o f  the random samples taken 
and tes ted  in  accordance wi th  Subsec t ion  416-7 .04  o f  the 
spec i f i ca t ions ,  regard less  o f  wh ich  pro jec t (s)  the 
samples  fa l l  w i th in ;  

(3 )  PT va lues  and pay  fac to rs  fo r  compact ion ,  fo r  those 
areas  sub jec t  to Subsec t ion 416-7 .05(B)  o f  the 
spec i f i ca t ions ,  sha l l  be  determined f rom separa te  se ts  o f  
core  samples  fo r  each pro jec t  u t i l i z ing the procedure  se t  
fo r th  in  tha t  Subsec t ion ;  

(4 )  The mix tu re-proper t ies lo t  pay  fac to r  sha l l  be de termined 
separa te ly  fo r  each pro jec t  in  accordance wi th  
Subsec t ion  416-9(B)  o f  the  spec i f i ca t ions ,  u t i l i z ing the  
ind iv idua l  pay  fac to rs  de termined in  (2 )  above;  and 

(5 )  The compact ion  lo t  pay fac to r  sha l l  be  de termined 
separa te ly  fo r  each pro jec t  in  accordance wi th  
Subsec t ion  416-9(C)  o f  the  spec i f i ca t ions ,  u t i l i z ing the  
pay  fac to r  de termined in  (3 )  above. 

(E)   Acceptabi l i ty :  

Aspha l t ic  concre te  inc luded in  any  mix tu re  p roper t ies  lo t  possess ing an 
ind iv idua l  PT va lue  lower  than 50  fo r  gradat ion ,  aspha l t  cement  conten t ,  
o r  e f fec t ive  vo ids  wi l l  be  re jec ted .   Aspha l t ic  concre te  inc luded in  any 
compact ion  lo t  possess ing a  PT va lue  lower  than 50  wi l l  be  re jec ted .  

Wi th in  15  days  a f te r  rece iv ing no t ice  tha t  a  spread lo t ,  mix tu re  p roper t ies 
lo t ,  o r  compact ion  lo t  o f  aspha l t ic  concre te  has been re jec ted  by  the 
Engineer ,  the  cont rac tor  may submi t  a  wr i t ten  proposa l  to  accept  the 
mater ia l  in  p lace  a t  the app l icab le  max imum negat ive  pay  fac to r (s ) .   
Max imum negat ive  pay  fac to rs  a re  de f ined as  a  minus  $1 .00  per  ton  for  
spread lo ts ,  minus $5 .00 per ton fo r  compact ion  lo ts ,  minus $3 .00  per 
ton  fo r  mix tu re  p roper t ies lo ts  in  re jec t  fo r  gradat ion  on ly ,  minus  $5 .00 
per  ton  fo r  mix tu re  p roper t ies  lo ts  in  re jec t  fo r  aspha l t  cement  conten t  
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and/or  e f fec t ive  vo ids  on ly ,  and minus  $5 .00  per  ton  fo r  mix tu re 
p roper t ies  lo ts  in  re jec t  for  aspha l t  cement  conten t  and/or  e f fec t ive  vo ids 
and a lso  gradat ion .   Pos i t i ve  mix tu re  p roper t ies  lo t  pay  fac to rs  become 
zero  when the  compact ion  lo t  i s  in  re jec t  and the  mater ia l  i s  a l lowed to 
be  le f t  in  p lace .   In  add i t ion ,  fo r  any mix tu re  p roper t ies  lo t  tha t  is  in  
re jec t  due to  aspha l t  cement  conten t  bu t  a l lowed to  remain  in  p lace,  
payment  sha l l  no t  be  made fo r  aspha l t  cement  quant i t ies  in  excess o f  
the  upper l imi t  (UL)  as de termined in  Subsec t ion  416-7 .04(A)  o f  the 
spec i f i ca t ions .  

The proposa l  sha l l  con ta in  an engineer ing ana lys is  o f  the  an t ic ipa ted 
per fo rmance o f  the  asphal t ic  concre te  i f  le f t  in  p lace .   The engineer ing 
ana lys is  sha l l  a lso  de ta i l  any  proposed cor rec t ive  ac t ion ,  and the 
an t ic ipa ted  e f fec t  o f  such cor rec t ive  ac t ion  on  the  per fo rmance.   The 
engineer ing ana lys is  sha l l  be  per fo rmed by  an  independent p ro fess iona l  
engineer  exper ienced in aspha l t ic  concre te tes t ing and the  deve lopment 
o f  aspha l t ic  concre te  mix des igns .   I f  a  re jec ted  mix tu re  p roper t ies  lo t  
o r  a  re jec ted  compact ion  lo t  i s  submi t ted  fo r  refe ree  tes t ing by  the 
cont rac tor ,  the  15  days  a l lowed to  p repare  an  engineer ing ana lys is  wi l l  
begin  upon no t i f i ca t ion  o f  re fe ree  tes t  resu l ts .  

Wi th in  th ree work ing days,  the  Engineer  wi l l  de termine  whether o r  no t  to 
accept the  cont rac tor 's  proposa l .   I f  the  proposa l  is  no t  accepted ,  the 
aspha l t ic  concre te  sha l l  be  removed a t  no  add i t iona l  cos t  to  the 
Depar tment  and rep laced wi th  aspha l t ic  concre te  meet ing the 
requ i rements  o f  these spec i f i ca t ions .   I f  the  proposa l  is  accepted ,  the 
aspha l t ic  concre te  sha l l  remain  in  p lace  a t  the  app l icab le  max imum 
negat ive  pay  fac to r (s ) ,  and any  necessary  cor rect ive  ac t ion  sha l l  be 
per fo rmed a t  no  add i t ional  cos t  to  the  Depar tment .  

The Depar tment  reserves the  r igh t  to  suspend the work  shou ld  any  of  
the  fo l lowing cond i t ions  occur :  

(1 )  The occur rence o f  two or  more  re jec ted  lo ts  wi th in  any 
10  consecut ive  produc t ion  lo ts ;  

(2 )  The occur rence o f  th ree consecut ive  negat ive  mix tu re 
p roper t ies  lo t  pay fac to rs o r  th ree  consecut ive negat ive  
compact ion  lo t  pay  fac to rs ;  and/or  

(3 )  The occur rence o f  f i ve  o r  more  pay  fac to rs that  a re 
negat ive  e i ther  fo r  a  mix tu re  p roper t ies  lo t  o r  fo r  a 
compact ion  lo t  wi th in  any  10  consecut ive  produc t ion lo ts .  

I f  the  Depar tment  e lec ts  to  suspend the  work  fo r  any  o f  these cond i t ions ,  
the  cont rac tor  sha l l  e i ther  submi t  a  rev ised mix  des ign  in  accordance 
wi th  Subsec t ion  416-4  o f  the  spec i f i ca t ions ,  o r  submi t  fo r  the  Engineer 's  
approva l  a  wr i t ten  engineer ing ana lys is .   The engineer ing ana lys is  sha l l  
de ta i l  the  course o f  ac t ion  necessary  to  cor rec t  de f ic ienc ies in  the 
cont rac tor ’s  p resent  p roduc t ion  methods  such that  fu r ther  p roduc t ion 
can be  accompl ished wi thout  excess ive amounts  o f  aspha l t ic  concre te 
in  pena l ty  o r  re jec t ion .   I f  approved by  the  Engineer ,  the  rev ised mix  
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des ign ,  o r  the  course  o f  ac t ion  proposed in  the  engineer ing ana lys is ,  
sha l l  be  imp lemented,  and the  work  may cont inue.   Cos ts  o r  de lays  due 
to  the  prov is ions  o f  th is  subsec t ion  are  no t  compensab le .  

(F)   Asphal t  Cement:  

(1 )  Non-RAP Mixes:  

Payment  fo r  aspha l t  cement  wi l l  be  made by  the  ton .   Ad jus tments  in  
payment  sha l l  be  made in  accordance wi th  the  requ i rements  of  
Subsec t ion  1005-3 .01  o f  the  spec i f i ca t ions .  

(2 )  Mixes Conta ining RAP:  

When RAP is  used in  the mix tu re ,  payment  for  aspha l t  cement  wi l l  be 
made by the  ton  fo r  the to ta l  aspha l t  cement  as de termined in  Subsec t ion 
416-8(B) (2)  o f  the  spec i f i ca t ions .   Ad jus tments  in  payment  sha l l  be  made 
in  accordance wi th  the  requ i rements  o f  Subsec t ion  1005-3 .01  o f  the 
spec i f i ca t ions  fo r  the  v i rg in  b inder  on ly .  

(G)   Minera l  Admixture:  

Minera l  admix tu re  wi l l  be  pa id  fo r  a t  the  predetermined pr ice  es tab l ished 
in  the  Bidd ing Schedu le .  

(H)   Smoothness:  

When requ i red  in  the  Spec ia l  Prov is ions ,  payment  fo r  smoothness  sha l l  
be  made in  accordance wi th  the  requ i rements  o f  Subsec t ion  109.13  o f  
the  spec i f i ca t ions .  

( I )   Stat is t ica l  Acceptance: 

The “Tota l  Percentage o f  Lo t  wi th in  UL and LL  (PT) ”  sha l l  be  de termined 
in  accordance wi th  Subsec t ion  109.11  o f  the  spec i f i ca t ions .  

Pay  Fac tors  (PF)  sha l l  be  de termined by  en ter ing Tab le  416-1  wi th  PT.  
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TABLE 416-1  
PAY FACTORS 

Mater ia l  Spread Mixture  Propert ies  and Compact ion 

Negat ive  
Var iance 

% 

Pay 
Factor  

(Dol lars  
per  Ton)  

PT 

Pay Factors  (Dol lars  per  Ton)  
Gradat ion 

and 
Asphal t  
Cement  
Content  

Ef fect ive 
Voids  Compact ion 

2.1  -    3 .0 -  0 .10 100 0 .00 +  2 .00 +  2 .00 
3 .1  -    4 .0 -  0 .20 95  -  99 0 .00 +  0 .50 +  0 .50 
4 .1  -    5 .0 -  0 .30 90  -  94 0 .00 0 .00 0 .00 
5 .1  -    6 .0 -  0 .40 85  -  89 0 .00 -  0 .25 -  0 .25 
6 .1  -    7 .0 -  0 .50 80  -  84 -  0 .25 -  0 .50 -  0 .50 
7 .1  -    8 .0 -  0 .60 75  -  79 -  0 .50 -  0 .75 -  0 .75 
8 .1  -    9 .0 -  0 .70 70  -  74 -  0 .75 -  1 .00 -  1 .00 
9 .1  -  10 .0 -  0 .80 65  -  69 -  1 .00 -  1 .25 -  1 .25 

10 .1  -  11 .0 -  0 .90 60  -  64 -  1 .50 -  1 .50 -  1 .75 
11 .1  -  12 .0 -  1 .00 55  -  59 -  2 .00 -  2 .00 -  2 .25 
More  than 

12 .0 Re jec t  50  -  54 -  2 .50 -  2 .50 -  3 .00 
Less 
than 
50 

Re jec t -See Subsec t ion  416-9(E)  See Subsec t ions 
416-9(A)  and (E)  

 
(J )   Referee Test ing:  

(1 )  Referee Test ing Performed for  Mixture  Propert ies 
Only:  

With in  15  days  a f te r  wr i t ten  no t i f i ca t ion  to  the  contrac tor  o f  tes t  resu l ts  
fo r  a  par t icu lar  mix tu re p roper t ies lo t ,  the  cont rac tor  may make a  wr i t ten 
reques t  fo r  re fe ree tes t ing.   The re fe ree  tes t ing sha l l  be  per fo rmed by 
an  independent  approved labora tory  des ignated  by  the  Depar tment .   The 
tes t ing o f  the  samples  wi l l  be  per fo rmed by  the independent  tes t ing 
labora tory  wi thout  knowledge o f  the spec i f i c  p ro ject  cond i t ions  such as 
the  ident i ty  o f  the cont rac tor  o r  mix  des ign  laboratory ,  the tes t  resu l ts  
by  the  Depar tment ,  o r  the mix  des ign  ta rge ts  fo r  gradat ion and e f fec t ive 
vo ids .   The aspha l t ic  concre te  samples  prev ious ly saved wi l l  be  tes ted 
fo r  the  fo l lowing proper t ies :  
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Test  Property  Test  Method 
Aspha l t  Cement  Conten t  
(See Note  1)  Ar izona Tes t  Method 427 (428 

fo r  RAP mixes)  Gradat ion 
Marsha l l  Dens i ty  and 
Stab i l i t y  Ar izona Tes t  Method 410 

Max imum Theore t ica l  Dens i ty  Ar izona Tes t  Method 417 
Ef fec t ive  Vo ids  Ar izona Tes t  Method 424 
Note :  

(1 )  I f  a  cor rec t ion  to  the  aspha l t  cement  conten t  by ign i t ion  
fu rnace tes t ing is  made in  accordance wi th  Subsec t ion  416-
7 .04(B)  o f  the spec i f i cat ions ,  o r  i f  RAP is  used in  the 
mix tu re ,  the  aspha l t  cement  conten t  sha l l  no t  be  sub jec t  to 
re fe ree  tes t ing.  

 
The resu l ts  o f  the re fe ree tes t ing wi l l  be b ind ing on  bo th  the cont rac tor  
and the  Depar tment .  

Us ing the  re fe ree  tes t ing resu l ts ,  the  Engineer  wi l l  de termine  new PT’s  
fo r  a l l  charac ter is t ics ,  wi th  the except ion o f  aspha l t  cement  conten t  i f  a  
cor rec t ion  to  the  ign i t ion  fu rnace va lue  was made as  spec i f ied  in 
Subsec t ion  416-7 .04(B)  o f  the  spec i f i ca t ions ,  o r  i f  RAP is  used in  the  
mix tu re .  

When re fe ree  tes t ing is  per fo rmed on a  mix tu re  p roper t ies  lo t ,  the 
re fe ree  tes t  resu l t  for  the average max imum theore t ica l  dens i ty  wi l l  be 
used to  de termine a  new PT fo r  compact ion .  

The Depar tment  wi l l  pay  fo r  the  re fe ree  tes t ing;  however ,  i f  the  combined 
pay  fac to r  o f  the  lo t  (mix tu re  p roper t ies  p lus  compact ion)  does  no t  
improve or  is  reduced, o r  i f  e i ther  the  mix ture  p roper t ies  lo t  or  
compact ion  lo t  remains  in  re jec t  o r  is  p laced in  re jec t ,  payment  to  the 
cont rac tor  fo r  aspha l t ic  concre te  sha l l  be  reduced by  the  amount  o f  the 
cos t  o f  the  re fe ree  tes t ing fo r  the  mix tu re  p roper t ies  o f  tha t  par t icu lar  
lo t .  

(2 )  Referee Test ing Performed for  Compact ion Only:  

With in  15  days  a f te r  wr i t ten  no t i f i ca t ion  to  the  contrac tor  o f  tes t  resu l ts  
fo r  a  par t icu la r  compact ion  lo t ,  the  cont rac tor  may make a  wr i t ten  
reques t  fo r  re fe ree  tes t ing.   The bu lk  dens i ty  o f  each o f  the  cores 
prev ious ly  saved wi l l  be  de termined in accordance wi th  the  requ i rements 
o f  Ar izona Tes t  Method 415 by  an  independent tes t ing labora tory 
des ignated  by  the  Depar tment .   The tes t ing o f  the  cores  wi l l  be 
per fo rmed by  the  independent  tes t ing labora tory  wi thout  knowledge o f  
the  spec i f i c  p ro jec t  cond i t ions ,  such as  the  ident i ty  o f  the  cont rac tor  o r  
mix  des ign  labora tory ,  or  the  tes t  resu l ts  by  the  Depar tment .   The 
percent  a i r  vo ids  wi l l  be de termined in  accordance wi th  Ar izona Tes t  
Method 424.   The max imum theore t ica l  dens i ty  used in  the  de terminat ion 
o f  a i r  vo ids  wi l l  be  the  average o f  the  four  max imum theore t ica l  dens i t ies 
de termined for  the  lo t  in  Subsec t ion  416-7 .04  o f  the  spec i f i ca t ions .  
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The resu l ts  o f  the re fe ree tes t ing wi l l  be b ind ing on  bo th  the cont rac tor  
and the  Depar tment .  

When re fe ree  tes t ing is  per fo rmed on the  compact ion  lo t ,  the  Engineer 
wi l l  de termine  a  new PT fo r  compact ion  us ing the  re fe ree  tes t ing resu l ts .  

The Depar tment  wi l l  pay fo r  the  re fe ree  tes t ing;  however ,  i f  the  pay 
fac to r  o f  the compact ion lo t  does no t  improve or  is  reduced,  o r  the 
compact ion  lo t  remains  in  re jec t  o r  is  p laced in  re jec t ,  payment  to  the 
cont rac tor  fo r  aspha l t ic  concre te  wi l l  be  reduced by  the  amount  o f  the 
cos t  o f  re fe ree  tes t ing fo r  the  compact ion  o f  tha t  par t icu la r  lo t .  

(3 )  Referee Test ing Performed for  Both Mixture  
Propert ies  and Compact ion:  

When re fe ree  tes t ing is  per fo rmed,  as  descr ibed above,  fo r  bo th  the 
mix tu re  p roper t ies  lo t  and the  compact ion  lo t ,  the  Engineer  wi l l  use  the  
re fe ree  tes t  resu l ts  to  determine new PT’s  as  spec i f ied  in  Subsec t ions 
416-9(J) (1 )  and 416-9(J ) (2 )  o f  the  spec i f i ca t ions .  

The Depar tment  wi l l  pay  fo r  the  re fe ree  tes t ing;  however ,  i f  the  combined 
pay  fac to r  o f  the  lo t  (mix tu re  p roper t ies  p lus  compact ion)  does  no t  
improve or  is  reduced, o r  i f  e i ther  the  mix ture  p roper t ies  lo t  or  
compact ion  lo t  remains  in  re jec t  o r  is  p laced in  re jec t ,  payment  to  the 
cont rac tor  fo r  aspha l t ic  concre te  sha l l  be  reduced by  the  amount  o f  the 
cos t  o f  the  re fe ree  tes t ing fo r  the  mix tu re  p roper t ies  and compact ion  o f  
tha t  par t icu la r  lo t .  

SECTION 417 ASPHALTIC CONCRETE (END PRODUCT)  SHRP 
VOLUMETRIC MIX:  

417-1 Descr ipt ion:  

The work  under th is  sec t ion  sha l l  cons is t  o f  cons t ruc t ing Aspha l t ic  
Concre te  (End Produc t )  SHRP Vo lumet r ic  Mix ,  here ina f te r  aspha l t ic  
concre te ,  by  fu rn ish ing a l l  mater ia ls ,  mix ing a t  a  p lan t ,  hau l ing and 
p lac ing a  mix tu re  o f  aggregate  mater ia ls ,  minera l  admix tu re ,  and 
b i tuminous  mater ia l  (aspha l t  cement )  to  fo rm a  pavement  course or  to 
be  used fo r  o ther  spec i f ied  purposes ,  in  accordance wi th  the  de ta i ls  
shown on the  pro jec t  p lans  and the  requ i rements  o f  the  spec i f i ca t ions .  

Rec la imed aspha l t  pavement  (RAP) ,  as  de f ined in  Subsec t ion  417-3 .04 
o f  the  spec i f i ca t ions ,  may be  used in  the  mix tu re  p rov ided a l l  
requ i rements  o f  the  speci f i ca t ions  are  met ;  however ,  RAP wi l l  no t  be  
a l lowed in  the  mix tu re  when aspha l t  cement  type  PG 76-22 TR+ or  PG 
70-22 TR+ is  spec i f ied  in Subsec t ion  417-3 .03(B)  o f  the  spec i f i ca t ions .   
References  to  the  use  o f  RAP in  th is  sec t ion  app ly  on ly  i f  RAP is  u t i l i zed  
as  par t  o f  the  mix tu re .   ADOT Mater ia ls  Prac t ice  and Procedure  Di rec t ive 
No.  20 ,  “Gu idance on  the Use o f  Rec la imed Aspha l t  Pavement  (RAP)  in  
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SECTION 501 PIPE CULVERT AND STORM DRAINS:  

501-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing p ipe  and a l l  o ther 
mater ia ls  requ i red  and the  ins ta l l ing o f  p ipe ,  inc lud ing excavat ing,  and 
fu rn ish ing,  p lac ing,  and compact ing back f i l l  mater ia l ,  a l l  in  accordance 
wi th  the  de ta i ls  shown on the  p lans  and the  requ i rements  o f  the 
spec i f i ca t ions .  

At  each loca t ion where a p ipe  is  to be ins ta l led ,  the  pro jec t  p lans wi l l  
spec i fy  the  s ize  and approx imate  length  a long wi th  the  requ i rements  fo r  
each approved op t ion  a t  tha t  loca t ion ,  such as  the  wa l l  th ickness ,  
cor rugat ion  conf igura t ion ,  coa t ings ,  l in ings ,  c lass ,  and s t rength .  

At  each such spec i f ied loca t ion ,  p ipe  o f  one k ind  and mater ia l  sha l l  be 
se lec ted  by  the  cont rac tor  f rom the  op t ions  shown.  A l l  con t iguous  p ipe 
and a l l  meta l  p ipe  in  c lose  prox imi ty  sha l l  be  of  the  same k ind  and 
mater ia l .   Spec ia l  sec t ions ,  f i t t ings ,  e lbows,  b ranch connect ions ,  
tapered in le ts ,  end sec t ions ,  connectors ,  coup l ing,  and o ther  such i tems 
sha l l  be  o f  the  same mater ia l  and coat ing as  the  p ipe  to  wh ich  they  are 
a t tached un less  o therwise  s ta ted  in  the  spec i f i ca t ions .  

When t rench ing to  depths  in  excess  o f  5 fee t  is  requ i red ,  p r ior  to 
cons t ruc t ion  the  cont rac tor  sha l l  submi t  in  wr i t ing to  the  Engineer  a 
de ta i led  descr ip t ion  o f  i t s  p roposed t rench ing opera t ions ,  inc lud ing 
shor ing methods .  

501-2 Mater ia ls :  

501-2 .01 Al l  Pipe Except  Nonreinforced,  Cast - In-Place:  

Except  fo r  nonre in forced,  cas t - in -p lace  concre te  p ipe ,  mater ia ls  sha l l  
con form to  the  requ i rements  o f  Sec t ion  1010 o f  the spec i f i ca t ions .  

501-2 .02 Nonreinforced,  Cast - In-Place:  

Concre te  fo r  cons t ruc t ing the  cas t - in -p lace  concre te  p ipe  sha l l  con form 
to  the  requ i rements  o f  Sec t ion  1006 o f  the  spec i f i ca t ions  fo r  Class  S 
concre te ,  except  as  spec i f ied  here in .  

Class  S concre te  sha l l  have a  min imum compressive  s t rength  o f  3 ,000 
pounds per  square  inch  at  28  days .  

The proposed s lump in  the  mix  des ign  fu rn ished by the  cont rac tor  sha l l  
be  the  min imum requ i red  to  permi t  p roper  p lacement  o f  the  concre te 
wi thout  harmfu l  segregat ion ,  b leed ing or  incomple te  conso l ida t ion .  
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The max imum s ize  o f  the coarse  aggregate  fo r  p ipes  48  inches  or  less 
in  d iameter  sha l l  be  1  inch  and fo r  p ipes  larger  than 48  inches  in 
d iameter  sha l l  be  1-1 /2  inches .  

501-3 Construct ion Requirements:  

501-3 .01 Preparat ion of  Foundat ions,  Trenches,  and 
Embankments:  

A t rench cond i t ion  is  de f ined as  a  t rench wh ich  has  ver t ica l  s lopes  to  a 
po in t  a t  leas t  1  foo t  above the  top  o f  the  p ipe  and i ts  max imum wid th  is  
as  de ta i led  on  the  p lans .  

Un less  spec i f ied  o therwise ,  the  cont rac tor  may insta l l  p ipe  in  e i ther  a  
non- t rench cond i t ion  or  a  t rench cond i t ion  in  na tura l  ground or  in  
embankment .  

Where  rock ,  hardpan,  o r  o ther  uny ie ld ing mater ia l  i s  encountered ,  such 
mater ia l  sha l l  be  removed be low the  ver t ica l  l imi ts  as  shown on the  
p lans .   The depth  to  be removed sha l l  be a t  leas t  12 inches  or  as  
des ignated  by  the  Engineer .   The wid th  to  be removed sha l l  depend on 
whether  a  t rench or  non-t rench cond i t ion  ex is ts .   I f  a  t rench cond i t ion 
ex is ts ,  the  wid th  o f  the  t rench as  shown on the  p lans  sha l l  be  main ta ined 
th roughout  the  add i t iona l  depth .   I f  a  non- t rench cond i t ion  ex is ts ,  the 
wid th  o f  the  remova l  sha l l  be  a  min imum of  the  ou ts ide  d iameter  o f  the 
p ipe  p lus  2  fee t  fo r  p ipe  under  4 fee t  in  d iameter ,  o r  a  min imum of  the 
ou ts ide  d iameter  o f  the  p ipe  p lus  3 fee t  fo r  p ipe o f  4  o r  more  fee t  in  
d iameter .   The overexcavated  area  sha l l  be  back f i l led  wi th  s t ruc tu re 
back f i l l  mater ia l  as  des ignated  in  Subsec t ion  203-5 .03(B) (1)  o f  the 
spec i f i ca t ions  and compacted  in  layers  no t  exceed ing 6  inches  in  depth .  

When a f i rm foundat ion is  no t  encountered  a t  the bo t tom o f  the  ver t ica l  
l imi ts  as  shown on the  p lans  due to  so f t ,  spongy,  o r  o ther  uns tab le  so i l ,  
such  uns tab le  so i l  sha l l  be  removed fo r  a  wid th  o f  at  leas t  the  hor izon ta l  
ou ts ide  d imens ion  o f  the  p ipe  on  each s ide  o f  the  p ipe  and to  the  depth 
spec i f ied  by  the  Engineer .   The uns tab le  so i l  removed sha l l  be  rep laced 
wi th  s t ruc tu re  back f i l l  mater ia l  as  des ignated in  Subsec t ion  203-
5 .03(B) (1)  o f  the  spec i f i ca t ions  and compacted  in  6 - inch  l i f t s .  

The comple ted  foundat ion  sha l l  be  f i rm fo r  i ts  fu l l  length  and wid th .   
When spec i f ied  on  the  pro jec t  p lans ,  the  foundat ion  sha l l  have a 
longi tud ina l  camber  o f  the  magn i tude spec i f ied .  
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501-3 .02 Bedding:  

(A)   Bedding Mater ia l :  

(1 )  Genera l :  

Bedd ing mater ia l  fo r  a l l  p ipe  may be  se lec ted  f rom excavat ion  or  f rom a 
source  se lec ted  by  the  cont rac tor  and sha l l  con form to  the  fo l lowing 
aggregate  gradat ion :  

Sieve Size  Percent  Passing 
1-1 /2  inch 100 

1  inch 90  -  100 
No.  8  35  -  80 

No.  200 0  -  8 .0 
 
In  add i t ion  to  the  above gradat ion  requ i rements ,  thermop las t ic  p ipe 
bedd ing mater ia l  sha l l  inc lude no  more  than 50 percent  pass ing a  No. 
100 s ieve .  

The p las t ic i ty  index  o f  the bedd ing mater ia l  for  a l l  p ipe  sha l l  no t  exceed 
8  when tes ted  in  accordance wi th  the  requ i rements o f  AASHTO T 90 .  

Bedd ing mater ia l  fo r  a l l  p ipe  sha l l  have a  va lue  o f  res is t iv i ty  no t  less 
than 2 ,000 ohm-cent imeters  un less  o therwise  spec i f ied  or  approved by 
the  Engineer .   Bedd ing mater ia l  sha l l  have a  pH value  be tween 6 .0  and 
10 .0 ,  inc lus ive ,  fo r  a l l  meta l  p ipe  ins ta l la t ions  except  a luminum.  
Bedd ing mater ia l  fo r  a luminum p ipe  ins ta l la t ions  sha l l  have a  pH va lue 
be tween 6 .0  and 9 .0 ,  inc lus ive .   Bedd ing mater ia l  sha l l  have a  pH va lue 
be tween 6 .0  and 12 .0 ,  inc lus ive ,  for  a l l  concre te  o r  p las t ic  p ipe 
ins ta l la t ions .   Tes ts  fo r  pH and res is t iv i ty  sha l l  be in  accordance wi th 
the  requ i rements  o f  Ar izona Tes t  Method 236. 

(2 )  Standard Aggregate  Bedding Mater ia l :  

Standard  aggregate  bedd ing mater ia l  sha l l  con form to  the  requ i rements  
spec i f ied  in  Subsec t ion  501-3 .02(A) (1)  o f  the  speci f i ca t ions ,  and sha l l  
be  p laced and mechan ica l ly  compacted  in  8  inch  l i f ts  as  here in  spec i f ied .  
Other  methods o f  p lacement  and compact ion ,  inc lud ing aggregate  s lu r ry 
and je t t ing sha l l  requ i re  pr io r  approva l  f rom the  Engineer .  

When an aggregate  s lu rry  mix tu re is  a l lowed,  the  max imum water 
conten t  sha l l  be  35  ga l lons  o f  water  per  ton  o f  bedding mater ia l .   Un less  
o therwise  approved by  the  Engineer ,  the s lu r ry shal l  be  compacted  wi th  
in te rna l  v ib ra to rs  in  accordance wi th  the  requ i rements  o f  Subsec t ion 
601-3 .03(D)  o f  the spec i f ica t ions .   Aggregate  s lu r ry sha l l  be  thorough ly  
mixed in  a  mixer  approved by  the  Engineer .  
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(3 )  Cement-Treated Slurry  Bedding Mater ia l :  

Aggregate  fo r  cement - t rea ted  s lu r ry  bedd ing mater ia l ,  p r io r  to  the  
add i t ion  o f  cement  and water ,  sha l l  con form to  the  requ i rements 
spec i f ied in  Subsec t ion  501-3 .02(A) (1)  o f  the  speci f i ca t ions .   One sack 
o f  cement  sha l l  be  added to  each cub ic  yard  o f  aggregate .   Cement -
t rea ted  s lu r ry  sha l l  be  thorough ly  mixed in  a  mixer  o r  a t  a  cent ra l  ba tch 
p lan t  as approved by  the Engineer  and sha l l  have a  s lump o f  8  to  11 
inches .  

(B)   Placement  of  Bedding Mater ia l :  

(1 )  Genera l :  

Al l  t rash ,  fo rms,  sheet ing,  b rac ing,  and loose rock or  loose ear th sha l l  
be  removed f rom the  area in to  wh ich  bedd ing mater ia l  i s  to  be  p laced. 

Bedd ing mater ia l  sha l l  be  p laced under  and around the  p ipe  f rom the 
bo t tom o f  the  t rench or  bedd ing l imi ts  to  the  e leva t ion  a t  the  po in t  o f  
max imum wid th  o f  the  p ipe  (spr ingl ine) ,  as  shown on the p lans .   At  the 
cont rac tor 's  op t ion ,  bedd ing mater ia l  may be  p laced above the  spr ingl ine 
o f  the  p ipe ,  a t  no  add i t iona l  cos t  to  the  Depar tment.  

For  p ipes  p laced in  a  non- t rench cond i t ion ,  as  shown on the  p lans ,  
s tandard  aggregate  bedd ing mater ia l  sha l l  be  used f rom 6  inches  be low 
the  p ipe  to  the  spr ingl ine .  

For  p ipes  p laced in  t rench cond i t ion ,  a  6 - inch  layer  o f  s tandard 
aggregate  bedd ing mater ia l  sha l l  be  p laced,  in  accordance wi th  the 
p lans ,  be tween the bo t tom o f  the t rench and the  bot tom o f  the  p ipe .   The 
remainder  o f  the  bedd ing,  f rom the bo t tom o f  the  p ipe  to the  spr ingl ine ,  
sha l l  be  e i ther  s tandard  aggregate  bedd ing mater ia l  o r  cement - t rea ted 
s lu r ry  as  tabu la ted  be low:  

(a )  For  p ipe  cu lver ts  o r  s to rm dra ins 36 inches  or  la rger ,  
cement - t rea ted  s lu r ry  sha l l  be used as bedd ing  
mater ia l  f rom the bo t tom o f  the  p ipe  to spr ingl ine ;  o r  

(b )  For  p ipe  cu lver ts  o r  s torm dra ins  less  than 36  inches 
in  d iameter ,  cement - t rea ted  s lu r ry  may be  
subs t i tu ted  for  s tandard  aggregate  bedd ing mater ia l  
f rom the  bo t tom o f  the  p ipe  to  spr ingl ine .  

Bedd ing mater ia l  sha l l  be  p laced in  a  manner wh ich  wi l l  p revent  
d is to r t ion ,  damage to ,  o r  d isp lacement  o f  the  p ipe  f rom i ts  in tended 
loca t ion .   Bedd ing mater ia l  sha l l  a lso  be p laced so  tha t  adequate  suppor t  
wi l l  be  prov ided in  the  haunch suppor t  a reas  fo r  the  p ipe .   Vo ids  or  loose 
so i ls  wh ich  are  found to  occur  due to  improper  p lacement  o r  compact ion 
o f  bedd ing mater ia ls  wi l l  resu l t  in  re jec t ion  o f  that  por t ion  o f  the  p ipe 
ins ta l la t ion .   Rep lacement o f  the p ipe wi l l  be  a t  no  add i t iona l  cos t  to  the 
Depar tment .  
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(2 )  Standard Aggregate  Bedding Mater ia l :  

Standard  aggregate  bedd ing mater ia l  sha l l  be p laced in  un i fo rm 
hor izon ta l  layers  no t  exceed ing 8  inches  in  depth be fore  compact ion .  
When aggregate  s lu r ry  o r  je t t ing is  a l lowed,  bedd ing mater ia l  sha l l  be 
p laced in  un i fo rm hor izonta l  layers  no t  exceed ing 4 fee t  in  depth .  

(3 )  Cement-Treated Slurry  Bedding Mater ia l :  

Cement - t rea ted  s lu r ry  bedd ing mater ia l  sha l l  be  p laced in  a  un i fo rm 
manner  tha t  wi l l  p revent  vo ids in ,  o r  segregat ion  o f ,  the  bedd ing 
mater ia l ,  and wi l l  no t  f loat  o r  sh i f t  the  cu lver t  o r  p ipe .   Cement - t rea ted 
s lu r ry  bedd ing mater ia l  sha l l  be  p laced f rom bottom o f  p ipe  to  p ipe  
spr ingl ine .   No back f i l l ing above the  cement - t reated  s lu r ry  sha l l  be 
commenced un t i l  24  hours  a f te r  the  cement - t rea ted  s lu r ry  has  been 
p laced. 

(C)   Compact ion of  Bedding Mater ia l :  

(1 )  Genera l :  

Compact ion  o f  bedd ing mater ia l  sha l l  be  per fo rmed wi thout  damage to  
the  p ipe  and sur round ing in -p lace  mater ia l .   Spec ia l  care  sha l l  be  taken 
in  p lac ing,  shap ing and compact ing a l l  bedd ing mater ia l  under  haunches 
o f  p ipe  to  prevent  mov ing the  p ipe  or  ra is ing i t  f rom i ts  bedd ing.  

(2 )  Standard Aggregate  Bedding Mater ia ls :  

Standard  aggregate  bedd ing mater ia l  sha l l  be  compacted  to  a t  leas t  95 
percent  o f  the  max imum dens i ty  de termined in  accordance wi th  the 
requ i rements  o f  the  appl icab le  tes t  methods  o f  the  ADOT Mater ia ls  
Tes t ing Manua l ,  as  d i rec ted  and approved by  the  Engineer .  

When s tandard aggregate  bedd ing mater ia l  i s  a l lowed to  be p laced as 
an  aggregate  s lu r ry  o r  compacted  by  je t t ing,  the  mater ia l  p laced be low 
the  spr ingl ine  o f  the  p ipe  sha l l  be  compacted  pr io r  to  p lacement of  
mater ia l  above the  spr ingl ine  o f  the  p ipe .  

Je t t ing sha l l  no t  be  used fo r  any  mater ia l  p laced more  than 1  foo t  above 
the  top  o f  the  p ipe .  

Pond ing wi l l  no t  be  permi t ted  in  any  case. 

When a l lowed,  je t t ing shal l  be  done in  such a  manner  tha t  water  wi l l  no t  
be  impounded.   Je t t ing methods  sha l l  be supp lemented by the  use  o f  
v ib ra to ry  o r  o ther  compact ion  equ ipment  when necessary  to  ob ta in  the 
requ i red  compact ion .   Bedd ing mater ia l  compacted by  je t t ing sha l l  use 
the  leas t  amount  o f  water  tha t  wi l l  p roper ly  conso l ida te  the  mater ia l  and 
move the mater ia l  under the  p ipe to  e l imina te  voids .   A je t t ing probe 
sha l l  be  inser ted  in to  the  mater ia l .   I t  sha l l  be  o f  such length  as  to  reach 
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the  mater ia l  under  the  p ipe .   Water  sha l l  be  prov ided to  the  je t t ing probe 
a t  a  min imum pressure  o f  30  pounds per  square  inch .   The je t t ing probe 
sha l l  be  inser ted a t  un i fo rmly  spaced in te rva ls on bo th  s ides  o f  the p ipe ,  
a  max imum spac ing o f  3  fee t .  

When aggregate  s lu r ry o r  je t t ing is  a l lowed,  the  cont rac tor  sha l l  
excavate  ho les  in  the compacted aggregate  s lu r ry  o r  je t ted  bedd ing 
mater ia l  to  the  depths  and a t  the  loca t ions  des ignated  by  the  Engineer .   
These ho les  sha l l  be  o f  such s ize  as  to  a l low the  requ i red  dens i ty  tes t ing 
to  be per formed in a  sa fe  manner .   Upon comple t ion  o f  the  tes ts ,  the 
cont rac tor  sha l l  re f i l l  the  excavated  areas and compact  the  mater ia l  to  
the  requ i red  dens i ty  in  a  manner  sa t is fac to ry  to  the  Engineer .  

(3 )  Cement-Treated Slurry  Bedding Mater ia l :  

Cement - t rea ted  s lu r ry bedd ing mater ia l  sha l l  no t  requ i re  add i t ional  
compact ion a f te r  p lacement  up  to  p ipe spr ingl ine  i f  i t  meets  the mater ia l  
requ i rements  o f  Subsec t ion  501-3 .02(A)  o f  the  spec i f i ca t ions  and is  
p laced as  ou t l ined in  Subsec t ion  501-3 .02(B)  o f  the  spec i f i ca t ions .   The 
Engineer  may requ i re  the  use  o f  v ib ra tors  wi th  cement - t rea ted  s lu r ry 
bedd ing i f  the  f lu id i ty  o f  the  mix tu re  is  no t  su f f ic ient  to  f i l l  a l l  vo ids .   No  
dens i ty  tes ts  wi l l  be  requ i red  in  the  cement - t rea ted  s lu r ry  bedd ing 
mater ia l  as  p laced up  to  p ipe  spr ingl ine .  

501-3 .03 Insta l la t ion:  

(A)   Genera l :  

Pipe sha l l  be  hand led  care fu l ly .   Proper  fac i l i t ies  sha l l  be prov ided fo r  
hand l ing and lower ing the  sec t ions  o f  p ipe .   A l l  p ipes  wh ich  show defec ts 
due to negl igence or  rough hand l ing sha l l  be  removed and rep laced i f  so  
o rdered by  the  Engineer .   I f  damaged ga lvan ized s tee l  p ipe  is  no t  
rep laced i t  sha l l  be  repai red  in  accordance wi th  the  requ i rements o f  
AASHTO M 36.   Damage to  the  coat ing o f  b i tuminous  coated  p ipe sha l l  
be  repa i red  us ing mater ia l  con forming to  the  requ i rements  o f  AASHTO 
M 190.  

I f  the  Engineer  de termines  tha t  the  end o f  an  ex is t ing p ipe  is  damaged 
to  the  ex ten t  tha t  i t  cannot  be  repa i red  su f f ic ien t ly  to  be  jo ined proper ly  
to  the  new p ipe ,  the  damaged por t ion  sha l l  be  removed. 

Pipe  sha l l  be  ins ta l led  in  reasonab ly  c lose  conformi ty  wi th  the  l ines ,  
grades  and d imens ions  shown on the  pro jec t  p lans  or  spec i f ied  by  the 
Engineer .  

Pr io r  to  the  s tak ing o f  p ipe  cu lver ts  a  s tudy  o f  the  normal  f low o f  the  
dra inage sha l l  be  made.   As  a  resu l t  o f  the  s tudy ,  a  change in  length  or  
loca t ion o f  p ipe  may be requ i red  as approved by the  Engineer  to a t ta in 
p roper p lacement  o f  the p ipe .   P ipe  pro f i les  sha l l  be  approved by the 
Engineer  p r io r  to  cons t ruc t ing or  ins ta l l ing each s truc tu re .  
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Un less  o therwise  permi t ted  by  the  Engineer ,  the  ins ta l l ing o f  the  p ipe 
sha l l  begin  a t  the  downst ream end. 

Be l l  o r  groove ends  o f  r ig id  condu i ts  and ou ts ide  c i rcumferent ia l  laps  o f  
f lex ib le  condu i ts  sha l l  be  p laced fac ing ups t ream.  

He l ica l  cor rugated  p ipe  sha l l  be  ins ta l led  wi th  the  separa te  sec t ions 
f i rmly  jo ined together  wi th  the  cor rugat ions  in  a l ignment .  

Where  there  is  res t r ic ted  cover ,  the  bo l ts  o f  the  bands connect ing 
f lex ib le  p ipe  sha l l  be  advanced so  tha t  the  tops  o f  the  bo l ts  wi l l  be in 
l ine  wi th  o r  be low the  top o f  the  p ipe .  

When a luminum a l loys  come in  contac t  wi th  concre te ,  the  contac t ing 
sur faces  sha l l  be  coated e i ther  wi th  aspha l t  mast ic  conforming to  the 
requ i rements  o f  AASHTO M 243 or  wi th  a luminum- impregnated  cau lk ing 
compound. 

When spec i f ied  on  the  pro jec t  p lans ,  the  ver t ica l  d iameter  o f  round, 
f lex ib le  condu i t  sha l l  be  inc reased 5  percent  by  shop e longat ion .  

Any  p ipe  wh ich  is  no t  in  t rue  a l ignment  o r  wh ich  shows undue se t t lement 
a f te r  lay ing or  is  damaged sha l l  be  removed.   The t rench sha l l  be 
prepared as  here inbefore  spec i f ied  and the  p ipe  shal l  be  ins ta l led  aga in .   
Any  p ipe  wh ich ,  in  the  op in ion  o f  the  Engineer ,  is  damaged so tha t  i t  
cannot  be  used sha l l  be  rep laced. 

Paved or  par t ia l l y  l ined f lex ib le  p ipe  sha l l  be  ins ta l led  so  tha t  the 
longi tud ina l  cen ter  l ine  of  the  paved segment  co inc ides  wi th  the  f low 
l ine .   E l l ip t ica l  and e l l ip t ica l ly  re in fo rced r ig id  p ipe  sha l l  be  ins ta l led 
wi th  the  major  ax is  wi th in  5  degrees o f  a  ver t ica l  p lane through the 
longi tud ina l  ax is  o f  the  p ipe .  

The in te r io r  o f  a l l  p ipes  sha l l  be  f ree  o f  d i r t  and fore ign  mater ia l  as  the 
work  p rogresses and a l l  p ipes  sha l l  be le f t  c lean a t  the  t ime o f  f ina l  
acceptance. 

Connect ions  to  new or  ex is t ing p ipes  or  s t ruc tu res  sha l l  be  made in 
accordance wi th  the de ta i ls  shown on the  pro jec t  p lans  or  as  may be 
ordered by  the  Engineer  in  o rder  to  comple te  the  work  spec i f ied .  

When us ing meta l  sa fe ty  end sec t ions ,  the  embankment  s lope sha l l  be 
warped to  match  the  end sec t ion .  

For  a  skewed p ipe  ins ta l la t ion ,  the  toe  o f  the  embankment  s lope sha l l  
be  warped to  match  the  toe  o f  the  skewed meta l  sa fe ty  end sec t ion  in 
o rder  to  prov ide  e f fec t ive d ra inage. 

When meta l  sa fe ty end sec t ions are used,  the bo l ts  in  the  sa fe ty  bars 
sha l l  be  to rqued a t  70  foot -pounds.  
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(B)   Ful l  Circ le  Corrugated Meta l  Pipe:  

(1 )  Genera l :  

Fie ld  jo in ts  fo r  each type o f  cor rugated  meta l  p ipe  sha l l  p rov ide 
c i rcumferent ia l  and longi tud ina l  s t rength  to  ma in ta in  the  p ipe  a l ignment ,  
p revent  separa t ion  o f  the p ipe ,  p revent  in f i l t ra t ion o f  s ide  f i l l  mater ia l ,  
and prevent  leakage o f  water  in to  the  sur round ing so i l .   Coup l ing bands 
and gaskets  sha l l  con form to  the requ i rements o f  Subsec t ion 1010-2 .01  
o f  the  spec i f i ca t ions .  

Cor rugat ions  in  the  coup l ing bands sha l l  have the same d imens ions  as 
the  corrugat ions  in  the p ipes  be ing connected .   P ipe  fabr ica ted  wi th 
he l ica l  cor rugat ions  sha l l  have the  ends  re - ro l led  to  c i rcumferent ia l  
cor rugat ions  to  fac i l i ta te coup l ing.   The re - ro l led end sha l l  ex tend a 
min imum of  two cor rugat ions  f rom the  end o f  the  p ipe .  

When a new p ipe  is  to be connected  to the end o f  an  ex is t ing in -p lace 
he l ica l  p ipe ,  a  coup l ing band wi th  p ro jec t ions  (d imp les)  may be  used to 
make the  connect ion .  

Bands fo r  p ipe d iameters  to  72 inches ,  inc lus ive ,  and cor rugat ion  s izes 
o f  2 -2 /3  by  1 /2  inches  or  3  by  1  inches  sha l l  be  at  leas t  10-1 /2  inches 
wide .   Bands fo r  p ipes  36  to  72  inches  in  d iameter ,  inc lus ive ,  wi th  
cor rugat ions  5  by  1  inches  sha l l  be  a t  leas t  12  inches  wide .   Bands sha l l  
have two c i rcumferent ia l  rows o f  p ro jec t ions .   The rows o f  p ro jec t ions 
sha l l  be  spaced to p rov ide  equa l  con tac t  on each s ide  o f  the  p ipes be ing 
jo ined.  

When bands wi th  p ro jec t ions  (d imp les)  a re  used to  jo in  new p ipe  to 
ex is t ing p ipe ,  the  jo in ts  sha l l  be  sea led  wi th  a  cont inuous  sponge rubber 
s t r ip .   The s t r ip  sha l l  con form to  the  min imum requ i rements  o f  ASTM 
D1056,  Grade 2A1,  and sha l l  be  a t  leas t  7  inches  wide  and 3 /8  inch 
th ick .  

Where  ex is t ing p ipes  are  to  be  ex tended,  the  ends o f  the  ex is t ing p ipe 
sha l l  be  in  such cond i t ion tha t  the  new p ipe  can be  f i rmly  jo ined to  fo rm 
an acceptab le  jo in t .   A l l  ex is t ing p ipe  ends  tha t  a re damaged or  a re  ou t  
o f  shape such tha t  they  cannot  be  jo ined in  an  acceptab le  manner  sha l l  
be  repa i red .  

Where  pre fabr ica ted  p ipe f i t t ings  are  to  be  ins ta l led  in  ex is t ing p ipes ,  a 
por t ion  o f  the  ex is t ing p ipe  sha l l  be  removed in  order  to  accommodate 
the  f i t t ing.  

(2 )  Water t ight  and Water -res istant  Joints:  

Water t igh t  jo in ts  sha l l  be  prov ided fo r  s iphon and i r r iga t ion  p ipe 
ins ta l la t ion  and when spec i f ied  in  the  Spec ia l  Prov is ions ,  s tandard 
drawings ,  o r  shown on the  pro jec t  p lans .   Water t igh t  jo in ts ,  un less 
o therwise  spec i f ied ,  wi l l  no t  be requ i red fo r  s to rm dra ins ,  cu lver ts ,  o r  
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o ther  d ra inage p ipe ,  however ,  jo in ts  fo r  these p ipes  sha l l  be water  
res is tan t .  

Water t igh t  and water - res is tan t  jo in ts  sha l l  con form to  the  requ i rements 
o f  Subsec t ion  1010-2 .01  o f  the  spec i f i ca t ions .   When water t igh t  jo in ts 
a re  shown on the  pro jec t  p lans  or  spec i f ied  in  the Spec ia l  Prov is ions,  
the  assembled  jo in t  sha l l  pass  a  per fo rmance tes t ,  as  spec i f ied  here in 
o r  as  approved by  the  Engineer ,  wi thout  s ign i f i can t  leakage a t  the  jo in t :  

(a )  A hydros ta t ic  p ressure  tes t  on  a  jo in t  sha l l  be  made 
on an assembly  o f  two sec t ions o f  p ipe ,  p roper ly  
connected  in  accordance wi th  the  jo in t  des ign .   At  the  
op t ion  o f  the  cont rac tor ,  su i tab le  bu lkheads sha l l  be 
prov ided wi th in  the  p ipe ad jacent  to and on  e i ther  
s ide  o f  the  jo in t ,  o r  the  ou ter  ends  o f  the  two jo ined 
p ipe  sec t ions sha l l  be  bu lkheaded.   No mor ta r  o r  
concre te  coat ings ,  f i l l ings ,  o r  pack ings  in add i t ion  to 
tha t  normal ly  requ i red  for  the  jo in t  sha l l  be  p laced 
pr io r  to  water t igh tness  tes ts .   Af te r  the  p ipe  sec t ions 
are  f i t ted  together  wi th the  gasket  o r  gaskets in  
p lace ,  the  assembly  sha l l  be  sub jec ted to  a  p ressure  
resu l t ing f rom a  head o f  10  fee t  o f  water  above the  
c rown o f  the  p ipe  fo r  10 minu tes .   Mo is tu re  o f  beads  
o f  water  appear ing on  the sur face  o f  the  jo in t  wi l l  no t  
be  cons idered as  leakage.   The tes ts  on  ind iv idua l  
jo in ts  may be  per fo rmed at  the  fabr ica tor 's  fac i l i t y  or  
a t  the  job  s i te .  

The jo in t  water t igh tness  tes t  sha l l  be  per fo rmed on 
p ipe  sec t ions  in  s t ra ight  a l ignment  and on p ipe  
sec t ions  de f lec ted  f rom s t ra igh t  a l ignment .   When 
tes t ing p ipe  sec t ions  no t  on  s t ra igh t  a l ignment ,  the 
p ipe  sec t ions  sha l l  be  pos i t ioned to  c rea te  a  gap on 
one s ide  o f  the  ou ts ide per imeter  o f  the  p ipe  tha t  is  
1 /2  inch  wider  than the gap fo r  p ipe  sec t ions  in  
s t ra igh t  a l ignment .   When coup l ing bands are  used to  
tes t  p ipe sec t ions  no t  on s t ra igh t  a l ignment  and the  
max imum gap on  one s ide o f  the  ou ts ide per imeter  o f  
the  p ipe  is  less  than 1 /2  inch  wider  than tha t  for  p ipe  
sec t ions  in  s t ra igh t  a l ignment ,  sa id  coup l ing band 
p ipe  sec t ions  sha l l  be  posi t ioned to  p rov ide  max imum 
gap.  

(b )  Jo in ts ,  o ther than water t igh t  jo in ts ,  wh ich  employ  
rubber  gaskets ,  whether f la t  o r  "O" r ings ,  wi l l  be 
cons idered water  res is tan t .   No tes t ing wi l l  be 
requ i red  to  es tab l ish  tha t  cond i t ion .  

The cont rac tor  sha l l  furn ish  to  the  Engineer  a 
Cer t i f i ca te  o f  Compl iance,  in  accordance wi th  the 
prov is ions  in  Subsec t ion  106.05  o f  the  spec i f i ca t ions,  
tha t  the  mater ia l  be ing fu rn ished conforms to  the 



SECTION 501 

527 
 

jo in t  p roper ty  requ i rements  as  descr ibed here in .   
F ie ld  tes ts  may be  requ i red  by  the  Engineer 
whenever  there  is  a  ques t ion  regard ing compl iance 
wi th  these requ i rements .  

(C)   Slot ted Pipe:  

Slo t ted  p ipe  sha l l  be  jo ined wi th  coup l ing bands as  shown on the  pro jec t  
p lans  and the  jo in t  sha l l  be  made water  res is tan t .   Pr io r  to  a t tach ing the 
coup l ing band,  sea lan t  mater ia l  sha l l  be  p laced be tween the  coup l ing 
band and the  per iphery  o f  the  p ipe  sec t ion  ends .  

Pr io r  to  back f i l l ing and pav ing opera t ions ,  the  s lo t  sha l l  be  covered to 
p revent in f i l t ra t ion o f  mater ia l  in to  the  p ipe .   Heavy tape,  roo f ing paper ,  
t imber  o r  o ther  mater ia l  may be  used.   Cover ings  sha l l  be  removed when 
the  pav ing opera t ions  have been comple ted .  

Slo t ted  p ipe  sha l l  be  backf i l led  wi th  grou t  in  accordance wi th  the  de ta i ls  
shown on the  pro jec t  p lans .   The grou t  sha l l  con form to  the  requ i rements  
o f  Subsec t ion  1010-3  o f  the  spec i f i ca t ions .   Grout  sha l l  no t  be  p laced 
when a  descend ing a i r  tempera ture  fa l ls  be low 40 degrees  F or  un t i l  an 
ascend ing a i r  tempera ture  exceeds 35 degrees  F.   Tempera tures  sha l l  
be  taken in  the  shade and away f rom ar t i f i c ia l  heat .   The grou t  sha l l  be  
cured  in accordance wi th  the  requ i rements  o f  Subsec t ion  912-3 .09  o f  the 
spec i f i ca t ions .  

(D)   Precast  Concrete  Pipe:  

Pipe sec t ions  sha l l  be jo in ted  such tha t  the inner  sur faces  are 
reasonab ly  f lush  and even,  and the  ends  are  centered  as  requ i red .  

Un less  a  par t icu la r  type  of  jo in t  i s  spec i f ied  on  the  pro jec t  p lans ,  jo in ts 
sha l l  be  made wi th  Por t land cement  mor ta r ,  Port land cement  grou t ,  
rubber  gaskets ,  p las t ic  sea l ing compound,  or  any o ther  type  approved 
by  the  Engineer .  

Se l f -cen ter ing tongue and groove mor ta r  jo in ts  sha l l  be  f in ished smooth 
on  the  ins ide .   For  d iapered jo in ts ,  d iapers  sha l l  be  used to  re ta in  the  
poured grou t .   Jo in ts  sha l l  be  thorough ly  wet ted  before  mor ta r  or  grou t  
is  app l ied .  

When Por t land cement  mix tu res  are  used,  the  comple ted  jo in ts  sha l l  be 
pro tec ted  aga ins t  rap id  d ry ing by  means o f  an  approved cur ing method.  
No jo in t  sha l l  be  grou ted  un t i l  the  fo l lowing two sec t ions  o f  p ipe  are  la id . 

When requ i red ,  water t igh t  gasketed  jo in ts  sha l l  be  ins ta l led  on  the  p ipe 
in  accordance wi th  the  requ i rements  o f  AASHTO M 198,  Paragraph 5 .1 ,  
o r  AASHTO M 315.  
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(E)   Spira l  Rib Corrugated Meta l  Pipe:  

Spi ra l  r ib  cor rugated  metal  p ipe sha l l  be ins ta l led  in accordance wi th  the 
requ i rements  spec i f ied  in Subsec t ion  501-3 .03(B)  o f  the  spec i f i ca t ions 
fo r  fu l l  c i rc le  cor rugated meta l  p ipe ,  except  as  o therwise  spec i f ied 
here in .   Spec ia l  care shal l  be  taken dur ing p lacement  o f  the  p ipe  and 
back f i l l ing to  avo id  damage to  the  p ipe .  

La tera l  f ie ld  connect ions  be tween meta l  p ipes  sha l l  be  we lded and any 
ga lvan iz ing damaged by we ld ing sha l l  be coated  wi th  aspha l t  mast ic  
conforming to  the  requ i rements  o f  AASHTO M 243.   Coup l ing bands sha l l  
be  supp l ied  in  accordance wi th  Subsec t ion  1010-2 .02(C)  o f  the  
spec i f i ca t ions .  

The coup l ing bands used to  connect  sp i ra l  r ib  p ipe  sec t ions  sha l l  be 
hugger - type  bands,  made f rom the  same mater ia l  as  the  p ipe ,  o r  o ther 
approved des ign ,  and shal l  be  f i t ted  wi th  gaskets  o r  "O" r ings  fabr ica ted 
f rom neoprene or  bu ty l  rubber  o r  o ther durab le ,  res i l ien t  mater ia l  
approved by  the Engineer ,  and assembled  in  such a  manner as  to  fo rm 
a  sea led  jo in t .   "O"  r ing gaskets  requ i red  fo r  water t igh t  jo in ts  sha l l  be  
composed o f  rubber  as  spec i f ied  in  ASTM C361,  Sec t ion  6 .9 ,  and sha l l  
be  p laced in the  f i rs t  cor rugat ion  o f  each p ipe  end and sha l l  be 
compressed by  t igh ten ing the  coup l ing band,  in  accordance wi th  the 
manufac turer 's  ins ta l la t ion  ins t ruc t ions .  

(F)   Concrete-Lined Corrugated Meta l  Pipe:  

Concre te- l ined  cor rugated  meta l  p ipe  sha l l  be  ins ta l led  in  accordance 
wi th  the  requ i rements  spec i f ied  in  Subsec t ion 501-3 .03(B)  o f  the 
spec i f i ca t ions  fo r  fu l l  c i rc le  cor rugated  meta l  p ipe ,  except  as  o therwise 
spec i f ied  here in .  

P ipe  sha l l  be  jo ined wi th  hugger - type  bands wh ich are  0 .064 inches  in 
th ickness ,  o f  the  same mater ia l  as  the  p ipe ,  and sha l l  be  two-p iece  for  
p ipe  grea ter  than 48  inches  in  d iameter .  

Coup l ing bands,  in  add i t ion  to  the  requ i rements  spec i f ied  in  Subsec t ion 
1010-2 .03(A)  o f  the  spec i f i ca t ions ,  sha l l  be  a  min imum of  10-1 /2  inches 
wide ,  fo rmed wi th  two cor rugat ions  tha t  a re  spaced to  p rov ide  nes t ing in 
the  second cor rugat ion  o f  each p ipe end and sha l l  be  drawn together  by 
a  min imum of  two ga lvan ized bo l ts ,  1 /2  inch  in  d iameter ,  inser ted  in  a 
bar  he ld  in  p lace  by  a  s t rap  we lded to  the p ipe .   Bands drawn together 
by  o ther  connect ion  ar rangements ,  such as  angles ,  sha l l  no t  be  a l lowed.  
"O"  r ing  gaskets  requ i red  fo r  water t igh t  jo in ts  sha l l  be  composed o f  
rubber  as  spec i f ied  in  ASTM C361,  Sec t ion  6 .9 ,  and sha l l  be  p laced in 
the  f i rs t  cor rugat ion o f  each p ipe end and sha l l  be  compressed by 
t igh ten ing the  coup l ing bands in  accordance wi th  the  manufac turer 's  
ins ta l la t ion  ins t ruc t ions .  
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(G)   Thermoplast ic  Pipe:  

Thermop las t ic  p ipe ,  wh ich  inc ludes  cor rugated  h igh-dens i ty  
po lye thy lene p las t ic  p ipe  and cor rugated  po lypropy lene p las t ic  p ipe 
sha l l  be  assembled  and ins ta l led  in  accordance wi th  the  manufac turer 's  
ins t ruc t ions .  

Water t igh t  jo in ts ,  un less o therwise  spec i f ied ,  wi l l  no t  be  requ i red  for  
s to rm dra ins ,  cu lver ts ,  or  o ther  dra inage p ipes .   However ,  jo in ts  for  
these p ipes sha l l  be  water  res is tan t .   Water t igh t  jo in ts  sha l l  be  prov ided 
fo r  s iphon and i r r iga t ion  p ipe  ins ta l la t ions .  

Water t igh t  and water - res is tan t  jo in ts  sha l l  con form to  the  requ i rements 
o f  Subsec t ion  1010-8  o f  the  spec i f i ca t ions .  

Tracer  wi re  o r  tape fo r  magnet ic  de tec t ion  sha l l  be  p laced in  accordance 
wi th  the  requ i rements  o f  Subsec t ion  104.15  o f  the  spec i f i ca t ions .  

To  prevent damage and to  assure  tha t  p roper l ine and p ipe grade are 
main ta ined th roughout  the  back f i l l ing opera t ion ,  spec ia l  care  sha l l  be 
taken in  the  hand l ing and ins ta l la t ion  o f  cor rugated  h igh  dens i ty  
po lye thy lene p las t ic  p ipe  and f i t t ings  and cor rugated  po lypropy lene 
p las t ic  p ipe  and f i t t ings .  

Thermop las t ic  p ipe  requ i res  spec ia l  bedd ing,  back f i l l ,  and  compact ion 
requ i rements  as spec i f ied in  Subsec t ions 501-3 .02 and 501-3 .04  o f  the 
spec i f i ca t ions .  

Thermop las t ic  p ipe  requ i res  pos t  ins ta l la t ion  inspec t ion  as  spec i f ied  in 
Subsec t ion  501-3 .08  o f  the  spec i f i ca t ions .  

When end sec t ions  fo r  the above l i s ted  p ipes  are  cal led  fo r  on  the  p lans ,  
the  cont rac tor  sha l l  use meta l  sa fe ty  end sec t ions  un less  o therwise 
spec i f ied .  

(H)   Stee l  Reinforced Thermoplast ic  Pipe:  

Stee l  re in fo rced thermoplas t ic  p ipe  ( i .e .  s tee l  re in fo rced h igh  dens i ty  
thermop las t ic  r ibbed p ipe) ,  sha l l  be  assembled  and ins ta l led  in 
accordance wi th  the  manufac turer 's  ins t ruc t ions .  

Water t igh t  jo in ts ,  un less o therwise  spec i f ied ,  wi l l  no t  be  requ i red  for  
s to rm dra ins ,  cu lver ts ,  or  o ther  dra inage p ipes .   However ,  jo in ts  for  
these p ipes sha l l  be  water  res is tan t .   Water t igh t  jo in ts  sha l l  be  prov ided 
fo r  s iphon and i r r iga t ion  p ipe  ins ta l la t ions .  

Water t igh t  and water - res is tan t  jo in ts  sha l l  con form to  the  requ i rements 
o f  Subsec t ion  1010-9  o f  the  spec i f i ca t ions .  
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To  prevent damage and to  assure  tha t  p roper l ine and p ipe grade are 
main ta ined th roughout  the  back f i l l ing opera t ion ,  spec ia l  care  sha l l  be 
taken in  the  hand l ing and ins ta l la t ion  o f  s tee l  re in fo rced thermop las t ic  
p ipe  and f i t t ings .  

Stee l  re in fo rced thermop las t ic  p ipe  requ i res  pos t  ins ta l la t ion  inspec t ion 
as  spec i f ied  in  Subsec t ion  501-3 .08  o f  the  spec i f i ca t ions .  

When end sec t ions fo r  s tee l  re in fo rced thermop las t ic  p ipe  are  ca l led  fo r  
on  the  p lans ,  the  cont rac tor  sha l l  use  meta l  sa fe ty  end sec t ions  un less 
o therwise  spec i f ied .  

501-3 .04 Backf i l l ing and Compact ing:  

(A)   Backf i l l  Mater ia l :  

(1 )  Pipe Backf i l l :  

Pipe back f i l l  mater ia l  fo r  concre te ,  cor rugated meta l ,  and s tee l  
re in fo rced thermop las t ic  p ipes  sha l l  be  se lec ted  f rom excavat ion  or  f rom 
a  source  se lec ted  by  the  cont rac tor .   I t  sha l l  no t  con ta in  f rozen lumps, 
s tones la rger  than 3  inches  in  d iameter ,  chunks  o f  c lay o r  o ther 
ob jec t ionab le  mater ia l .   Back f i l l  mater ia l  to  be  used fo r  p ipes ,  p ipe-
arches  or  a rches  made o f  meta l  sha l l  have a  va lue  o f  res is t iv i ty  no t  less 
than 2 ,000 ohm-cent imeters  o r  the  va lue  shown on the  pro jec t  p lans .   
When res is t iv i ty  is  no t  shown on the  p lans ,  the  back f i l l  mater ia l  sha l l  
have a  va lue  o f  res is t iv i ty  no t  less  than tha t  o f  the  ex is t ing in -p lace 
mater ia l  o r  2 ,000 ohm-cent imeters ,  wh ichever  is  less .   Back f i l l  mater ia l  
sha l l  have a  pH va lue  be tween 6 .0  and 10 .0 ,  inc lus ive ,  fo r  a l l  meta l  p ipe 
ins ta l la t ions ,  except  a luminum.   Back f i l l  mater ia l  fo r  a luminum p ipe  
ins ta l la t ions  sha l l  have a  pH va lue  be tween 6 .0 and 9 .0 ,  inc lus ive.   
Back f i l l  mater ia l  sha l l  have a  pH va lue  be tween 6 .0 and 12 .0 ,  inc lus ive ,  
fo r  a l l  concre te o r  p las t ic  p ipe  ins ta l la t ions .   Tes ts  fo r  pH and res is t iv i ty  
sha l l  be in  accordance wi th  the  requ i rements  o f  Ar izona Tes t  Method 
236. 

Pipe  back f i l l  mater ia l  fo r  concre te ,  cor rugated meta l ,  and s tee l  
re in fo rced thermop las t ic  p ipes  sha l l  con form to  the  fo l lowing gradat ion :  

Sieve Size  Percent  Passing 
3 inch 100 

3 /4  inch 60  -  100 
No.  8  35  -  80 

No.  200 0  -  12 .0 
 
In  add i t ion  to  the  above gradat ion requ i rements ,  s tee l  re in fo rced 
thermop las t ic  p ipe  back f i l l  mater ia l  sha l l  no t  con ta in  par t ic les  wi th  a 
max imum d imens ion  la rger  than 1-1 /2  inch .  

The p las t ic i ty  index  sha l l  no t  exceed 12  when tes ted  in  accordance wi th 
the  requ i rements  o f  AASHTO T 90 .  
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As  an  a l te rna te ,  p ipe  back f i l l  may conform to  the  mater ia l  requ i rements 
l i s ted  fo r  bedd ing mater ia l  as  spec i f ied  in  Subsec t ion  501-3 .02(A)  o f  the 
spec i f i ca t ions ,  fo r  s tandard  aggregate  bedd ing mater ia l  o r  cement-
t rea ted  s lu r ry  bedd ing mater ia l .  

P ipe  back f i l l  fo r  thermop las t ic  p ipe  sha l l  con form to  the  mater ia l  
requ i rements  l i s ted  fo r  thermop las t ic  p ipe  bedd ing mater ia l  as  spec i f ied 
in  Subsec t ion  501-3 .02(A)  o f  the  spec i f i ca t ions ,  fo r  s tandard  aggregate  
bedd ing mater ia l  o r  cement - t rea ted  s lu r ry  bedd ing mater ia l .  

(2 )  Trench Backf i l l :  

Trench back f i l l  mater ia l  sha l l  no t  con ta in  o rgan ic  mater ia l ,  rubb ish ,  
debr is ,  and o ther  de le te r ious mater ia l  and shal l  no t  con ta in  so l id  
mater ia l  wh ich  exceeds 8  inches  in  grea tes t  d imension  and sha l l  be  so i l  
se lec ted  f rom excavat ion  or  f rom a  source  se lec ted by  the  cont rac tor .  

As  an  a l te rna te ,  t rench back f i l l  may conform to  the  mater ia l  requ i rements 
l i s ted  fo r  bedd ing mater ia l  as  spec i f ied  in  Subsec t ion  501-3 .02(A)  o f  the 
spec i f i ca t ions  fo r  s tandard  aggregate  bedd ing mater ia l  o r  cement -
t rea ted  s lu r ry  bedd ing mater ia l .  

(3 )  Slope Plat ing:  

The roadway s lope a t  the  in le t  ends  o f  p ipe  cu lver ts  sha l l  be  p la ted  wi th 
an  imperv ious  mater ia l .   The p la t ing mater ia l  sha l l  be  a f ine-gra ined, 
cohes ive  mater ia l  wi th  a t  leas t  50  percent o f  i t  pass ing the  No.  40 s ieve  
and wi th  a p las t ic i ty  index  o f  a t  leas t  10 and sha l l  be  p laced as shown 
on the  p lans .   The p las t ic i ty  index  wi l l  be  de termined in  accordance wi th 
the  requ i rements  o f  AASHTO T 90 .  

(B)   Placement  of  Backf i l l  Mater ia l :  

(1 )  Genera l :  

Al l  t rash ,  fo rms,  sheet ing,  b rac ing,  and loose rock or  loose ear th sha l l  
be  removed f rom the areas  to  be  back f i l led  be fore  back f i l l  mater ia l  i s  
p laced. 

Back f i l l  compacted  by  pneumat ic  o r  mechan ica l  tamping dev ices ,  sha l l  
be  p laced in  layers  no t  more  than 8  inches  in  depth  be fore  compact ion .  

Pipe  back f i l l  sha l l  be  brought  up  even ly  on  bo th  s ides  o f  the  p ipe  fo r  the 
fu l l  length  to  an  e leva t ion 1  foo t  above the  top  o f  the  p ipe .  

Trench back f i l l  sha l l  be  p laced f rom 1  foo t  above the  top  o f  the  p ipe  to  
the  e leva t ion  a t  wh ich  base or  sur fac ing mater ia ls  are  to  be  p laced or  to 
the  top  o f  the  t rench.  
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Back f i l l  mater ia l  sha l l  be  p laced around and over  arches  in  accordance 
wi th  the  requ i rements  o f  Sec t ion  502 o f  the  spec i f ica t ions .  

(2 )  Standard Aggregate  Slurry: 

With  pr io r  approva l  f rom the  Engineer ,  p ipe  back f i l l  may be  p laced as an 
aggregate  s lu r ry  as  herein  spec i f ied .   P ipe  back f i l l  o r  t rench back f i l l  
mixed as  a  s tandard  aggregate  s lu r ry  sha l l  be  p laced in  un i fo rm 
hor izon ta l  layers  no t  exceed ing 4  fee t  in  depth .   The s lu r ry  sha l l  be 
compacted wi th  in te rna l  v ib ra to rs in  accordance wi th  the  requ i rements 
o f  Subsec t ion  601-3 .03(D)  o f  the  spec i f i ca t ions .  

(3 )  Cement-Treated Slurry:  

Cement - t rea ted  s lu r ry  p ipe  back f i l l  p lacement  above spr ingl ine  sha l l  no t  
commence wi th in  24  hours  o f  the  p lacement  o f  the under ly ing cement -
t rea ted  bedd ing mater ia l  be low spr ingl ine .   Cement - t rea ted  p ipe  back f i l l  
sha l l  be  p laced in  a  uni fo rm manner  tha t  wi l l  p revent  vo ids  in  o r  
segregat ion  o f  the  back f i l l  to  an  e leva t ion  1  foo t  above the  top  o f  the 
p ipe .   No back f i l l ing above the  cement - t rea ted  s lu rry  p ipe  back f i l l  sha l l  
be  commenced un t i l  24  hours  a f te r  the  cement- t rea ted  s lu r ry  has  been 
p laced. 

I f  cement - t rea ted s lu r ry bedd ing mater ia l  i s  used fo r  t rench back f i l l ,  i t  
sha l l  no t  be  d is tu rbed or  loaded in any  manner wi th in  24 hours  o f  
p lacement  as  above. 

(C)   Compact ion of  Backf i l l  Mater ia l :  

Backf i l l  mater ia l  sha l l  be  compacted  to  a t  leas t  95  percent  o f  the 
max imum dens i ty  de termined in  accordance wi th  the  requ i rements  o f  the 
app l icab le  tes t  methods o f  the ADOT Mater ia ls  Tes t ing Manua l ,  as 
d i rec ted  and approved by the  Engineer .  

Je t t ing sha l l  no t  be  used to  compact  p ipe  back f i l l ,  t rench back f i l l ,  o r  any 
mater ia l  p laced more  than 1  foo t  above the  top  o f  the  p ipe .  

Pond ing wi l l  no t  be  a l lowed in  any  case.  

I f  t rench back f i l l  o r  p ipe  back f i l l  i s  a l lowed to  be  p laced as  an  aggregate  
s lu r ry ,  the  cont rac tor  sha l l  excavate ho les  in the  compacted  s lu r ry to  the 
depths  and a t  the  loca t ions  des ignated  by  the  Engineer .   These ho les 
sha l l  be  o f  such s ize  as  to  a l low the  requ i red  dens i ty  tes ts  to  be 
per fo rmed in  a  sa fe  manner .   Upon comple t ion  o f  the tes ts ,  the 
cont rac tor  sha l l  re f i l l  the  excavated  areas and compact  the  mater ia l  to  
the  requ i red  dens i ty  in  a  manner  sa t is fac to ry  to  the  Engineer .  

Cement - t rea ted  s lu r ry  bedd ing mater ia l  fo r  p ipe  back f i l l  sha l l  no t  requ i re  
add i t iona l  compact ion  a f te r  p lacement  up  to  an  e leva t ion  1  foo t  above 
the  top  o f  p ipe  i f  i t  meets the  mater ia l  requ i rements  o f  Subsec t ion  501-
3 .02(A)  o f  the  spec i f i ca t ions  and is  p laced and compacted  as  ou t l ined  in 
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Subsec t ion  501-3 .04(B)  and (C)  o f  the  spec i f i ca t ions .   No dens i ty  tes ts 
wi l l  be  requ i red in  the  cement - t rea ted s lu r ry  bedd ing mater ia l  when i t  i s  
u t i l i zed  fo r  p ipe  back f i l l  to  an  e leva t ion  1  foo t  above the  top  o f  p ipe .  

Cement - t rea ted  s lu r ry  bedd ing mater ia l  used fo r  t rench back f i l l  sha l l  
meet  the  requ i rements  l i s ted  above fo r  p ipe  back f i l l  up  to  the  e leva t ion 
wh ich  i t  i s  p laced.  

501-3 .05 Fi l ter  Mater ia l :  

When shown on the pro jec t  p lans  or  spec i f ied  in the  Spec ia l  Prov is ions ,  
f i l te r  mater ia l  sha l l  be  care fu l ly  p laced around per fo ra ted  p ipe .  

F i l te r  mater ia l  sha l l  con form to  the  grad ing requ i rements  fo r  f ine 
aggregate  in  Sec t ion  1006 o f  the  spec i f i ca t ions  and sha l l  be  p laced in 
accordance wi th  the  de ta i ls  shown on the  pro jec t  p lans .  

501-3 .06 Encasement  of  Pipe:  

When shown on the  pro jec t  p lans ,  p ipe  sha l l  be  encased in  Class  B 
concre te .   Por t land cement  concre te  sha l l  con form to  the  requ i rements 
o f  Sec t ion  1006 o f  the  spec i f i ca t ions .  

501-3 .07 Nonreinforced,  Cast - In-Place Concrete  Pipe:  

(A)   Genera l  Requirements:  

The cont rac tor  sha l l  have prev ious ly  ins ta l led  cas t - in -p lace  p ipe  s imi la r  
to  the  p ipe  spec i f ied  in  th is  cont rac t .   The Engineer  may requ i re  the 
cont rac tor  to submi t  a  l i s t  o f  names o f  the  cont rac tor ’s  key  personne l  
wi th  the i r  cas t - in -p lace  p ipe  exper ience.   When requ i red ,  the  l i s t  sha l l  
inc lude the  fo reman and equ ipment  opera tors .  

When the pro jec t  p lans inc lude cas t - in -p lace  concre te p ipe as  an 
a l te rna te ,  the cont rac tor  sha l l  rev iew the  geotechn ica l  inves t iga t ion 
repor t .   The geotechn ica l  inves t iga t ion  repor ts  a re  ava i lab le  on  the 
ADOT Cont rac ts  and Spec i f ica t ions  Group Cur ren t  Adver t isements 
webs i te .   The cont rac tor  sha l l  be  respons ib le  to  de termine i f  the  in -p lace 
so i l  cond i t ions  wi l l  a l low the  spec i f ied  t rench to  be  cons t ruc ted . 

The cont rac tor  sha l l  p rov ide  a  qua l i ty  con t ro l  adminis t ra to r  who sha l l  be 
respons ib le  fo r  cas t - in -p lace  p ipe  qua l i ty .   The admin is t ra to r  sha l l  be  a 
fu l l - t ime employee o f  the  cont rac tor  o r  a  consu l tan t  engaged by  the  
cont rac tor .   The cont rac tor  sha l l  p rov ide  documentat ion  to the Engineer  
wh ich  demonst ra tes  the  qua l i ty  con t ro l  admin is t ra tor ’s  exper ience in  the 
manufac ture  and p lacement  o f  cas t - in -p lace  p ipe.   The admin is t ra to r  
sha l l  have the  au thor i ty  to  cont ro l  a l l  ac t iv i t ies  necessary  to  ensure  a 
p roduc t  o f  acceptab le  qua l i ty ,  inc lud ing s t rength ,  a l ignment ,  th ickness,  
and grade.  
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The cont rac tor ’s  qua l i ty  con t ro l  admin is t ra to r  sha l l  inspec t  the  p ipe 
cons t ruc t ion  and comple te  a  da i ly  observa t ion  form,  supp l ied  by  the 
Engineer .   The fo rm sha l l  be  comple ted  and submit ted  to  the  Engineer 
no  la te r  than 9 :00  a .m.  on  the  f i rs t  work ing day  fo l l owing each day  work 
is  be ing per fo rmed on the p ipe  ins ta l la t ion .  

Nonre in fo rced,  cas t - in -p lace  concre te  p ipe  sha l l  be  cas t  mono l i th ica l ly  
in  a  p repared t rench a t  the  loca t ions  and in  accordance wi th  the  de ta i ls  
shown on the  pro jec t  p lans  and the  requ i rements  o f  these spec i f i ca t ions .  

The p ipe  sha l l  be  cons truc ted  wi th  equ ipment  speci f i ca l ly  des igned fo r  
cons t ruc t ing cas t - in -p lace ,  mono l i th ic  concre te  p ipe .   The equ ipment 
sha l l  be  approved by  the  Engineer  p r io r  to  use ,  and the  cont rac tor  may 
be  requ i red to  fu rn ish ev idence o f  success fu l  operat ion  o f  the  equ ipment 
on  s imi la r  work .   I f ,  in  the  op in ion  o f  the  Engineer ,  the  equ ipment 
fu rn ished is  no t  su i tab le  to  p roduce the  qua l i ty  o f  work  spec i f ied ,  i ts  use 
wi l l  no t  be  permi t ted  fo r  the  work .  

Pipe  sha l l  be  cons t ruc ted  in  t renches  wh ich  have been excavated  in  
e i ther  na t ive  so i l  o r  compacted  f i l l .   The t rench wa l ls  sha l l  be  s tab le  so 
tha t  the  p lanned shape o f  the  t rench is  ma in ta ined.   

The min imum ins ide  d iameter  o f  the  p ipe ,  measured in  any  d i rec t ion,  
sha l l  be  a t  leas t  98 percent  o f  the  nomina l  p ipe s ize .   The min imum wal l  
th ickness  wi l l  be  as  spec i f ied  on  the  pro jec t  p lans  fo r  each p ipe  s ize .  

(B)   Excavat ion:  

The t rench sha l l  be  excavated  to  the  l ines  and grades  shown on the 
pro jec t  p lans .   Laser  gu ided a l ignment  ins t ruments  sha l l  be  used to 
cont ro l  the  grade and a l ignment  o f  the  t rench.   Depar tu re  f rom and re tu rn 
to  the  es tab l ished grade fo r  the  f in ished t rench shal l  no t  exceed 1 inch 
per  10 l inear  fee t ,  wi th  a  to ta l  depar ture  no t  to exceed 1 .5 inches .   
Depar tu re  f rom and re tu rn to  spec i f ied  a l ignment  fo r  the  t rench sha l l  no t  
exceed 2  inches  per  10  l inear  fee t ,  wi th  a  to ta l  depar tu re  no t  to  exceed 
4  inches .   The bo t tom o f  the  t rench sha l l  be shaped in  accordance wi th 
the  de ta i ls  shown on the  pro jec t  p lans and prepared to  p rov ide fu l l ,  f i rm, 
and un i fo rm suppor t  over  the  bo t tom 210 degrees  o f  the  p ipe  to  be 
cons t ruc ted .  

The length  o f  t rench permi t ted  to  remain  open a t  any  one t ime sha l l  no t  
exceed 1 ,600 l inear fee t ,  un less  o therwise  spec i f ied  in  the  Spec ia l  
Prov is ions  or  as  may be  permi t ted  by  the  Engineer .  

The bo t tom o f  the  t rench must  cons is t  o f  e i ther  und is tu rbed na t ive  so i l  
o r  compacted  back f i l l .  

When,  in  the  op in ion  o f  the  Engineer ,  so f t ,  spongy,  o r  o ther  unsu i tab le 
mater ia l  i s  encountered  in  the  bo t tom o f  the  t rench,  such unsu i tab le 
mater ia l  sha l l  be  removed to  the  depth  and wid th  d i rec ted  by  the 
Engineer .   The resu l t ing area  sha l l  be  backf i l led  wi th  mater ia l  
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conforming to  the  requ i rements  o f  Subsec t ion  501-3 .04(A) (1)  o f  the 
spec i f i ca t ions .   The back f i l l  sha l l  be  compacted  in  accordance wi th  the 
requ i rements  o f  Subsec t ion  501-3 .04(C)  o f  the  spec i f i ca t ions .   The 
t rench sha l l  then  be  excavated  as  spec i f ied  above. 

When bou lders ,  bedrock ,  o r  rock  ledges  are  encountered  in  the  bo t tom 
or  s ide  wa l ls  o f  the  t rench,  such mater ia l  sha l l  be  removed to  a  d is tance 
o f  a t  leas t  6  inches  f rom the  neares t  sur face o f  the  p ipe ,  and the  space 
then back f i l led ,  compacted ,  and reshaped as  requ i red  above for  
unsu i tab le  mater ia l .  

The t rench wa l ls ,  f rom a po in t  1  foo t  above the top  o f  the  p ipe  to  the  top 
o f  the t rench,  may be s loped as  requ i red  by so i l  cond i t ions to  p rov ide 
more  s tab i l i t y  in  the  t rench and sa fer  work ing condi t ions  in  accordance 
wi th  the  prov is ions  o f  Subsec t ion  107.07  o f  the  spec i f i ca t ions .   The 
s teepness o f  the  s ide  s lopes  sha l l  be  l imi ted to the  degree o f  s tab i l i t y  
cons idered necessary  fo r  sa fe ty ,  un less  an  approved shor ing sys tem is  
used.   S ide  s lopes  sha l l  con form to  cur ren t  OSHA regu la t ions  and be 
approved by  the  Engineer.  

(C)   Concrete  Placement:  

At  the  t ime o f  concre te  p lacement ,  a l l  sur faces  in  the  t rench wh ich  wi l l  
be  in  contac t  wi th  the  p ipe  sha l l  be  thorough ly mo is tened so  tha t  
mo is tu re  wi l l  no t  be  drawn f rom the  f resh ly  p laced concre te ;  however,  
the  t rench sha l l  be  f ree  of  s tand ing water ,  mud,  and debr is .  

The concre te  sha l l  be  p laced around the  fu l l  c i rcumference o f  the  p ipe 
in  one opera t ion .   When meta l  fo rms are  used,  they  sha l l  be  o f  su f f ic ien t  
s t rength  to  wi ths tand v ib ra t ing and tamping o f  the  concre te .  

The concre te  sha l l  be  v ib ra ted ,  rammed,  tamped,  o r  worked wi th  su i tab le 
dev ices un t i l  the  concre te  has been thorough ly  conso l ida ted  and 
comple te ly  f i l l s  the  fo rmed space. 

Laser gu ided a l ignment  ins t ruments sha l l  be used to  cont ro l  the  grade 
and a l ignment  o f  the p ipe .   Depar tu re  f rom and re turn  to  the  es tab l ished 
grade fo r  the  inver t  o f  the  ins ta l led p ipe  sha l l  no t  exceed 1  inch  per 10 
l inear  fee t ,  wi th  a  to ta l  depar tu re  no t  to exceed 1 .5  inches .   The sur face 
o f  the  inver t  sha l l  no t  vary  by  more  than 0 .10  feet  when tes ted  wi th  a 
10- foo t  s t ra igh t  edge.   Depar tu res  f rom and re tu rn  to  spec i f ied  a l ignment 
fo r  the  p ipe  sha l l  no t  exceed 2  inches  per  10  l inear  fee t ,  wi th  a  to ta l  
depar tu re  no t  to  exceed 4 inches .  

When p lac ing opera t ions s top  fo r  such a  t ime tha t  in i t ia l  se t  o f  the 
concre te  is  l i ke ly  to occur  be fore  p lacement  resumes,  a  cons t ruc t ion 
jo in t  sha l l  be  made by  leav ing the  end o f  the  p ipe  rough wi th  a  s lope of  
approx imate ly  45 degrees and inser t ing 24- inch  No. 4  dowels  1  foo t  in to 
the  center  o f  the  p ipe  wa l l  a t  approx imate ly  18- inch  in te rva ls .  
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Co l la rs  may be  used in  l ieu  o f  doweled  jo in ts .   An  excavat ion  sha l l  be 
made a long the  s ides and bo t tom o f  the cons t ruc t ion  jo in t  to  permi t  
cas t ing o f  a  concre te  co l la r  a round the ou ts ide  o f  the  jo in t .   The co l la r  
sha l l  have a  min imum th ickness  1 .25  t imes the  p ipe  wa l l  th ickness  and 
sha l l  lap  the  en t i re  jo in t  by  a t  leas t  two t imes the  wa l l  th ickness .  

Immedia te ly  be fore  resuming concre te  p lacement ,  the  jo in t  sha l l  be 
c leaned o f  a l l  la i tance,  loose,  o r  de fec t ive  concre te ,  coa t ings  and o ther 
de le te r ious  mater ia ls ,  and thorough ly  wet ted .  

Const ruc t ion  jo in ts  used fo r  connect ions  to  another  p ipe  or  a t  junc t ion  
s t ruc tu res  sha l l  be  made by  squar ing o f f  the  end o f  the  p ipe .   An 
excavat ion  a long the  s ides  and bo t tom o f  the p ipe  to  permi t  cas t ing of  
the  concre te  co l la r  sha l l  be  made as  prev ious ly  spec i f ied .  

Af te r  the  remova l  o f  fo rms,  the  ins ide  o f  the  p ipe  wi l l  be  inspec ted  fo r  
rock  pockets ,  vo ids ,  fo rm indenta t ion ,  and excess ive  form lap .   Any 
necessary  repa i rs  sha l l  be  made wi th in  24  hours  and to  the  sa t is fac t ion 
o f  the Engineer .   Cracks  sha l l  be repa i red in  accordance wi th Subsec t ion 
501-3 .07(G)  o f  the  spec i f ica t ions .  

(D)   Finishing:  

The in te r io r  sur face and ex ter io r  top  sur face o f  the  p ipe  sha l l  be  as 
smooth  as  a wood- f loa t  f in ish  and sha l l  be  essent ia l ly  f ree o f  f rac tu res ,  
c racks ,  and roughness .  

(E)   Cur ing:  

With in  15  minu tes  a f te r  the  p ipe  is  cas t ,  the  concre te fo rming the 
exposed top  por t ion  o f  the  p ipe  sha l l  be  cured  as  fo l lows:  

The p ipe  sha l l  be  covered wi th  a  po lye thy lene f i lm conforming to  the 
requ i rements  o f  AASHTO M 171 except  tha t  the  nomina l  th ickness  sha l l  
be  0 .0015 inches .   The f i lm sha l l  be  wh i te  opaque or  c lear  and sha l l  be 
he ld  in  p lace  wi th  loose so i l  to  assure  cont inuous contac t .   The loose 
so i l  sha l l  no t  be  grea ter  than 6 inches  in depth  a t  any  po in t  and sha l l  
con form to the requ i rements  here in  be fore spec i f ied  under  p ipe  back f i l l .   
Th is  cur ing method sha l l  be  used when the  ambien t  tempera ture  exceeds 
100 degrees  F.  

For  ambien t  a i r  tempera tures  equa l  to  o r  less  than 100 degrees  F,  the 
p ipe  may be  sprayed wi th  a  l iqu id  membrane- fo rming compound 
conforming to  the  requ i rements  o f  Subsec t ion  1006-6 .01(C)  o f  the 
spec i f i ca t ions .   I f  the  cont rac tor  e lec ts  to  spray  the  p ipe  wi th  a  l iqu id  
membrane,  such procedure  sha l l  be  comple ted  wi th in  30  minu tes .  

Dur ing the  cur ing per iod ,  the  ins ide  o f  the  p ipe l ine  sha l l  be  kept  in  a 
humid  cond i t ion  fo r  a t  leas t  seven days  fo l lowing p lacement  o f  the 
concre te .   To  prevent  a i r  d ra f ts  f rom dry ing the  f resh  concre te ,  open ings 
in  the  p ipe l ine  sha l l  be  covered dur ing the  seven-day  per iod ,  except a t  
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loca t ions  where  work  on  the  p ipe  is  requ i red  and on ly  dur ing the  t ime 
tha t  such work  is  ac tua l ly  in  p rogress .  

(F)   Backf i l l ing:  

Backf i l l ing sha l l  no t  s ta r t  un t i l  the  concre te has  deve loped a 
compress ive  s t rength  o f  at  leas t  2 ,500 pounds per  square  inch .  

The type o f  back f i l l  mater ia l ,  the  p lacement  o f  p ipe  and t rench back f i l l  
mater ia l ,  and compact ion  sha l l  con form to  the  requ i rements  o f  
Subsec t ion  501-3 .04  o f  the  spec i f i ca t ions .  

(G)   Pipe Repair :  

The cont rac tor  sha l l  per fo rm a l l  in te r ior  c rack repa i rs on ly a f te r  
back f i l l ing.  

Transverse c racks  0 .05  inches  or  more  in  wid th  sha l l  be  c leaned and 
f i l led  wi th  an e las tomer ic  compound approved by the  Engineer .   The 
e las tomer ic  compound sha l l  penet ra te  in to  the  c rack  a t  leas t  0 .38  
inches .  

A longi tud ina l  c rack  sha l l  be  de f ined as  one wh ich  is  genera l ly  o r ien ted 
wi th in  30  degrees  o f  the  a l ignment  o f  the  p ipe .  

Longi tud ina l  c racks  wi l l  be  a  cause fo r  re jec t ion  under  any  o f  the 
fo l lowing cond i t ions :  

(1 )  A c rack  wh ich  has caused a  sur face  fau l t  wi th in  the p ipe 
wi th  a  d isp lacement  grea ter  than 0 .08  inches ;  

(2 )  A c rack  wid th grea ter  than tha t  de termined by  the  fo rmula 
0 .0005 x  O.D.  and tha t  can  be penet ra ted by  a  s tandard 
mach in is t  gauge lea f  des ignated  in  AASHTO T 280; 
and/or  

(3 )  A c rack  wid th  grea ter  than 0 .05 inches  and tha t  can  be 
penet ra ted  by  a s tandard  mach in is t  gauge lea f  
des ignated  in  AASHTO T 280. 

Longi tud ina l ly  c racked p ipes  meet ing any  o f  the  three  re jec t ion  c r i te r ia  
above may be  a l lowed to remain  in  p lace  i f  approved by  the  Engineer .   
I f  the  Engineer  a l lows such re jec tab le  p ipe  to  remain ,  a l l  longi tud ina l  
c racks  meet ing any  o f  the  th ree  c r i te r ia  above sha l l  be  repa i red  by  fu l l  
dep th  epoxy  grou t ing.  

Any  sec t ion o f  p ipe  re jec ted  by  the  Engineer  sha l l  be  removed and 
rep laced a t  no  add i t iona l  cos t  to  the  Depar tment .  
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(H)   Pipe Wal l  Thickness:  

The cont rac tor  sha l l  measure  the  th ickness a t  the inver t  and c rown by 
prob ing a t  25- foo t  in te rva ls  dur ing the  p lacement o f  concre te .   The probe 
sha l l  be  a 3 /8 - inch  round bar a t  leas t  2  inches longer  than the  wa l l  
th ickness  to  be  measured.   The measurements  shal l  be  repor ted  on  the 
da i ly  observa t ion  fo rm. 

The wa l l  th ickness  wi l l  be  measured fo r  acceptance.   One ho le  each 
sha l l  be  dr i l led  a t  the  inver t  and on  each s ide  o f  the  spr ingl ine ,  wi th in 
200- foo t  in te rva ls .   The dr i l l  loca t ions  wi l l  be  de termined by  the 
Engineer .   The Engineer  may requ i re  add i t iona l  ho les  on  curves  or  in  
a reas  wh ich  appear  to  be  de fec t ive .   A l l  ho les  sha l l  have a  min imum 
d iameter  o f  3 /4  inch .   I f  the  wa l l  th ickness  is  less  than the  spec i f ied 
min imum th ickness ,  a  core  sha l l  be  dr i l led  ad jacent  to  the  dr i l led  ho le .  

Al l  cores  sha l l  have a  minimum d iameter  o f  3  inches .  

The length  o f  the  core wi l l  be  de termined in accordance wi th  the 
requ i rements  o f  AASHTO T 148.  

I f  the  length  o f  the  dr i l led  core  is  de f ic ien t ,  add i t iona l  cores  sha l l  be 
taken a t  in te rva ls  no t  to exceed 10  fee t  in  each d i rec t ion  f rom the 
de f ic ien t  core  un t i l  one  core  wh ich  is  no t  de f ic ien t  is  ob ta ined in  each 
d i rec t ion .   The p ipe  be tween these two acceptab le  cores  wi l l  be  re jec ted.   
The re jec ted  p ipe  sec t ion  sha l l  be  removed and rep laced wi th  p ipe  o f  
the  spec i f ied  th ickness  a t  no  add i t iona l  cos t  to  the  Depar tment .   

At  a l l  loca t ions where  dr i l led  ho les  or  cores have been made, the 
resu l t ing ho les  sha l l  be  f i l led  wi th  concre te  in  a  manner  sa t is fac to ry  to 
the  Engineer .  

501-3 .08 Post  Insta l la t ion Inspect ion of  Thermoplast ic  Pipe:  

A pos t  ins ta l la t ion  inspec t ion  o f  a l l  thermop las t ic  p ipe  and s tee l  
re in fo rced thermop las t ic  p ipe  sha l l  be  conducted by  the  cont rac tor  no 
sooner  than 30  days  a f te r  comple t ion  o f  ins ta l la t ion  and f ina l  f i l l ,  
exc lud ing pavement .   P ipes  sha l l  be  checked for  de f lec t ion  us ing a  
mandre l ,  o r  o ther  dev ice  approved by  the  Engineer  capab le  o f  phys ica l ly  
ver i fy ing in te r io r  d imens ions  o f  the  p ipe .   P ipes  l a rger  than 24  inches 
may be  en tered  fo l lowing OSHA requ i rements ,  and de f lec t ion leve ls  may 
be  measured d i rec t ly .  

The cont rac tor  sha l l  no t i fy  the  Engineer  a t  leas t  seven days  in  advance 
o f  any  p ipe  inspec t ions .  

Mandre ls  used fo r  de f lect ion  tes t ing sha l l  be  a  n ine  (o r  grea ter  odd 
number)  arm mandre l ,  s ized  to  95  percent  o f  the  Cer t i f ied  Mean Ins ide 
Diameter  (CMID)  o f  the  p ipe  to  be  tes ted .   CMID sha l l  be  as  prov ided by 
the  p ipe  manufac turer .   The cont rac tor  sha l l  p rovide  a  p roper ly  s ized 
prov ing r ing to  the  Engineer  fo r  ver i fy ing mandre l  s ize  pr io r  to  tes t ing.   
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The cont rac tor  sha l l  use rope or  cab le  to  manual ly  pu l l  the  mandrel  
th rough the  en t i re  p ipe .   Any  p ipe  no t  a l lowing passage o f  the  mandre l  
sha l l  be  repor ted  to  the  Engineer .  

When d i rec t  measur ing is  used fo r  de f lec t ion  tes t ing,  the  cont rac tor  sha l l  
take  r ise  and span measurements  every  10  fee t  fo r  the  fu l l  length  o f  
p ipe .   Measurements  shal l  be  taken a t  a  min imum of  four  loca t ions  for  
shor te r  p ipes .   The cont rac tor  sha l l  repor t  to  the  Engineer  any  r ise  o r  
span measurements  tha t  a re  less  than 95  percent  o f  the  CMID.  

Pipes  wi th  more  than 5  percent  de f lec t ion  sha l l  be  removed,  rep laced 
and re - inspec ted  a t  con t rac tor ’s  expense.   Pavement  and o ther  fea tures 
a f fec ted  by  the  p ipe  remova l  sha l l  be  removed and rep laced a t  
con t rac tor ’s  expense. 

501-4 Method of  Measurement:  

Pipe wi l l  be  measured by the  l inear  foo t  para l le l  to  the  cent ra l  ax is  o f  
the  p ipe l ine  and sha l l  inc lude the  length  o f  f i t t ings .  

Tees ,  wyes ,  and o ther branches  wi l l  be measured as p ipe a long the 
cent ra l  ax is  o f  the  p ipes  to  the  po in t  o f  in te rsec t ion o f  sa id  centra l  axes .   
P ipe  reducers  wi l l  be  measured as  p ipe  o f  the  la rger  d iameter  a long the  
cent ra l  ax is .  

The end o f  p ipe  in  c losed s t ruc tu res  wi l l  be  cons idered to  be  a t  the 
in te rsec t ion  o f  the  cent ra l  ax is  and the  ins ide  face  o f  the  wa l l  and fo r  
masonry  and concre te  headwal ls  i t  w i l l  be  considered to  be  a t  the 
in te rsec t ion  o f  the  cent ra l  ax is  and the  face  o f  the  headwal l .  

End sec t ions  wi l l  be  measured by  the  number  o f  un i ts  ins ta l led .  

501-5 Basis  of  Payment:  

The accepted  quant i t ies  o f  p ipe ,  measured as  prov ided above,  wi l l  be 
pa id  fo r  a t  the  cont rac t  un i t  p r ice  comple te  in  p lace .  

Except  as here ina f te r  spec i f ied ,  no  separa te  measurement  o r  payment 
wi l l  be  made fo r  excavat ing t renches  and fo r  fu rn ish ing,  p lac ing,  and 
compact ing bedd ing and back f i l l  mater ia l  as  descr ibed and spec i f ied 
here in  and on  the  pro ject  p lans ,  the  cos t  thereo f  be ing cons idered as 
inc luded in  the  cont rac t  un i t  p r ice  per  foo t  o f  p ipe .  

Payment  fo r  the  remova l  o f  rock ,  hard  pan, o ther uny ie ld ing mater ia l ,  o r  
so f t ,  spongy,  o r  o ther unstab le  so i l  be low the  ver t ica l  l imi ts  as shown on 
the  p lans ,  and the  back f i l l ing o f  these over -excavated  areas ,  as 
spec i f ied here in  and as d i rec ted by the Engineer,  wi l l  be  pa id  fo r  in  
accordance wi th  the  requ i rements  o f  Subsec t ion  104.02  o f  the 
spec i f i ca t ions .  
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When an embankment  is  cons t ruc ted  pr io r  to  the  d igging  o f  a  t rench and 
the  ins ta l la t ion  o f  a  p ipe ,  payment  for  the  cons t ruc t ion  o f  the 
embankment  wi l l  be  made under  the  appropr ia te  i tem,  such as  Roadway 
Excavat ion  or  Bor row.   Remova l  o f  rock ,  hard  pan,  o ther  uny ie ld ing 
mater ia l ,  o r  so f t ,  spongy,  o r  o ther  uns tab le  mater ia l  f rom the  t rench 
wi th in  the  embankment  wi l l  no t  be  cons idered fo r  payment .  

The repa i r ing o f  the  damage to  ex is t ing p ipe  ends to  wh ich  new p ipe  is  
to  be  jo ined and wh ich  cannot  be  seen in o rder  to  be  assessed and the 
remova l  o f  any  por t ion o f  a  damaged ex is t ing p ipe,  as  spec i f ied under 
Subsec t ion  501-3 .03(B)  o f  the  spec i f i ca t ions  wi l l  be  pa id  fo r  in  
accordance wi th  the  prov is ions  o f  Subsec t ion  104.02  o f  the 
spec i f i ca t ions .  

No measurement o r  d i rec t  payment  wi l l  be made fo r  fu rn ish ing and 
p lac ing f i l te r  mater ia l ,  p la t ing mater ia l ,  f i t t ings ,  co l la rs ,  bands ,  and the 
jo in ing o f  new and ex is t ing p ipes .  

For  cas t - in -p lace  p ipe ,  no  separa te measurement o r  payment  wi l l  be 
made fo r  the  excavat ion or  p repara t ion  o f  the t rench;  fo r  fu rn ish ing,  
p lac ing,  and compact ing back f i l l  mater ia l ;  fo r  p ipe  repa i r ,  when 
au thor ized  by  the  Engineer ;  o r  fo r  qua l i ty  con t ro l  ac t iv i t ies ;  the  cos t  
be ing cons idered as  inc luded in  the  un i t  p r ice  per  foo t  o f  p ipe .  

For  thermop las t ic  p ipe  and s tee l  re in fo rced thermop las t ic  p ipe ,  no 
separa te  measurement  or  payment  wi l l  be  made fo r  pos t  ins ta l la t ion 
inspec t ion ,  the cos t  be ing cons idered as inc luded in  the un i t  p r ice  per 
foo t  o f  p ipe .  

End sec t ions ,  measured as  prov ided above,  wi l l  be  pa id  fo r  a t  the 
cont rac t  un i t  p r ice  comple te  in  p lace .  

SECTION 502 STRUCTURAL PLATE PIPE,  PIPE-ARCHES,  AND 
ARCHES:  

502-1 Descr ipt ion:  

The work  under  th is  sect ion  sha l l  cons is t  o f  fu rn ish ing and erec t ing 
s t ruc tu ra l  p la te p ipe ,  p ipe-arches ,  and arches o f  the  s izes ,  th icknesses ,  
and d imens ions  shown on the  pro jec t  p lans .   They  sha l l  be  ins ta l led  a t  
the  loca t ions  spec i f ied  on  the  pro jec t  p lans  or  as  d i rec ted  by  the 
Engineer  in  reasonab ly c lose  conformi ty  to  the  l ines  and grades  shown 
on the pro jec t  p lans or  as  es tab l ished by the Engineer  and the 
requ i rements  o f  these spec i f i ca t ions .  

502-2 Mater ia ls :  

Mater ia ls  sha l l  con form to  the  requ i rements  o f  Sec t ion  1010 o f  the 
spec i f i ca t ions ,  un less  o therwise  spec i f ied .  
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The cont rac t  un i t  p r ice fo r  each type o f  s ign  s t ruc ture  foundat ion 
des ignated  in  the  b idd ing schedu le  sha l l  inc lude fu l l  compensat ion  fo r  
fu rn ish ing a l l  labor ,  mater ia ls ,  too ls ,  equ ipment  ,and inc identa ls ,  and for  
do ing a l l  the work  invo lved in cons t ruc t ing foundat ions ,  comple te in  
p lace ,  inc lud ing s tee l  re in fo rcement ,  fu rn ish ing and ins ta l l ing anchor 
bo l ts ,  a l l  necessary  excavat ion ,  back f i l l ing,  and d ispos ing o f  excess 
excavated  mater ia l ,  a l l  as shown on the  p lans  and as  spec i f ied  in  these 
spec i f i ca t ions .  

SECTION 607 ROADSIDE SIGN SUPPORTS:  

607-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ish ing and ins ta l l ing 
roads ide  s ign  suppor ts  in  accordance wi th  the  de ta i ls  shown on the  p lans 
and the  requ i rements  o f  the  spec i f i ca t ions .  

Sign  suppor ts  sha l l  cons is t  o f  b reakaway,  s l ip  base,  per fo ra ted  and U-
channe l  s ign  pos ts .   The type,  s ize ,  and ins ta l la t ion loca t ion  o f  the s ign 
pos ts  wi l l  be  shown on the  pro jec t  p lans .  

607-2 Mater ia ls :  

607-2 .01 Genera l :  

Cer t i f i ca tes  o f  Ana lys is  conforming to  the  requ i rements  o f  Subsec t ion 
106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted  fo r  b reakaway s ign  pos t  
shapes 

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  Subsec t ion 
106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted  fo r  per fo ra ted  s ign  pos ts 
and U-channe l  s ign  pos ts.  

607-2 .02 Breakaway Sign Post  Shapes:  

Posts  sha l l  be  fabr ica ted  f rom s t ruc tu ra l  s tee l  con forming to  the 
requ i rements  o f  ASTM A572,  Grade 50  or  ASTM A588 a t  the  op t ion  o f  
the  cont rac tor .   Base p la tes  fo r  the  breakaway connect ions and f r ic t ion 
fuse  p la tes  and back  p la tes  fo r  the  pos t  h inge assembly  sha l l  be 
fabr ica ted  f rom the  same type s t ruc tu ra l  s tee l  se lec ted  fo r  the  s ign 
pos ts .  

A l l  p la te  ho les  sha l l  be  dr i l led  and a l l  p la te  no tches  sha l l  be  saw cu t ,  
except  tha t  f lame cu t t ing wi l l  be  permi t ted  prov ided a l l  edges  are  ground.  
F lange ho les  sha l l  be  dr i l led  or  sub-punched and reamed.   The pos ts 
sha l l  be  saw cu t  fo r  the  h inge and bo l ted  as  de ta i led  on  the  p lans .  

Bo l ts ,  nu ts  and washers sha l l  con form to  the  requ i rements  o f  ASTM 
A325.  
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Pos ts  and p la tes  sha l l  be  ga lvan ized a f te r  fabr ica t ion  in  accordance wi th 
the  requ i rements o f  ASTM A123.   Bo l ts ,  nu ts ,  and washers  sha l l  be 
cadmium p la ted  in  accordance wi th  the  requ i rements  o f  ASTM B766,  o r  
z inc  p la ted  in  accordance wi th  the  requ i rements  o f  ASTM B633.  

607-2 .03 Perforated Sign Posts:  

Single  and te lescop ing per fo ra ted pos ts  sha l l  be  square  tube fabr ica ted 
f rom ga lvan ized sheet  s tee l .   The sheet s tee l  sha l l  have a  th ickness o f  
0 .105 inches  (12  gauge)  o r  0 .135 inches  (10  gauge)  as  requ i red  by  the 
pro jec t  spec i f i ca t ions .   Sheet  s tee l  sha l l  con form to  the  requ i rements  of  
ASTM A653 fo r  e i ther  SQ Grade 40  or  SQ Grade 50  Class  1 ,  and be 
ga lvan ized in  accordance wi th  the requ i rements o f  Coat ing Des ignat ion 
G-90.   The pos ts  sha l l  have a  wa l l  th ickness ,  inc lud ing coat ing,  o f  0 .097 
to  0 .116 inches  fo r  12  gauge and 0 .127 to  0 .146 inches  fo r  10  gauge.  

Pos ts  sha l l  be  we lded d i rec t ly  in  the  corner  by  h igh  f requency  res is tance 
we ld ing or  equa l .   The ou ts ide  edges o f  the  pos ts  sha l l  be  scar fed  as 
necessary  to  p roduce a  s tandard  corner  rad i i  o f  5 /32  ±  1 /32  inch .  

Ex terna l  we lded sur faces  and scar fed areas  sha l l  be  re -ga lvan ized a f te r  
fabr ica t ion .  

Ho les  7 /16 ±  1 /64  inch  in d iameter  sha l l  be  prov ided on 1- inch  centers 
a long a l l  four  s ides  over the  en t i re  length  o f  the  pos t .   The ho les  sha l l  
be  la te ra l ly  cen tered  on  the  longi tud ina l  cen ter l ine o f  each face .   Ho le 
pos i t ion ing and spac ing sha l l  be  the  same on a l l  four  faces ,  such that  
the  ho le  center l ines  fo r  each group o f  four  ho les  sha l l  pass  th rough a 
common po in t  on  the  longi tud ina l  cen ter l ine  o f  the  tube.   For  te lescop ing 
pos ts ,  ho les  sha l l  be  in  p roper  a l ignment  to  a l low 3 /8- inch  d iameter  bo l ts  
to  pass  th rough the  en t i re pos t .  

The f in ished pos ts  sha l l  be  s t ra igh t  and have a  smooth ,  un i fo rm f in ish .   
A l l  consecut ive  s izes  o f  pos ts  sha l l  be  f ree ly  te lescop ing fo r  no t  less 
than 10  fee t  o f  the i r  length  wi thout  the  necessi ty  o f  match ing any 
par t icu la r  face  to  any  o ther  face .  

Per fo ra ted  s ign  pos ts sha l l  be  manufac tured  by  an  approved 
manufac turer .   A l i s t  o f  approved manufac turers  o f  per fo ra ted  s ign  pos ts 
is  shown on the  Depar tment ’s  Approved Produc ts  L is t  (APL) .   Cop ies  o f  
the  most  cur ren t  vers ion  o f  the  APL are  ava i lab le  on  the  in te rne t  f rom 
the  Ar izona Transpor ta t ion  Research  Center  (ATRC),  th rough i ts  PRIDE 
program.  

Bo l ts  sha l l  con form to  the  requ i rements  o f  SAE Spec i f ica t ion  J429, 
Grade 5 ,  o r  ASTM A449,  Type 1 .   Nuts  sha l l  con form to  the  requ i rements 
o f  ASTM A563,  Grade A.   Washers  sha l l  con form to  the  requ i rements  o f  
ASTM F844.  
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Bo l ts ,  nu ts ,  and washers sha l l  be  z inc  coated  in  accordance wi th  the 
requ i rements  o f  ASTM B633 or  cadmium p la ted  in  accordance wi th  the  
requ i rements  o f  ASTM B766. 

607-2 .04 U-Channel  Sign Posts:  

U-channe l  pos ts  sha l l  be  fabr ica ted  f rom rero l led  ra i l  s tee l  o r  ho t - ro l led 
carbon s tee l  bars .  

Pr io r  to  re ro l l ing the ra i l  s tee l ,  the  ra i l  nomina l  we igh t  sha l l  be  91  pounds 
per  yard  and sha l l  meet the  requ i rements  o f  ASTM A1 per ta in ing to 
qua l i ty  assurance. 

Yie ld  Po in t  o f  the  s tee l  sha l l  be  80 ,000 pounds per  square  inch  min imum. 

The cas t  heat  ana lys is  o f  the  s tee l  sha l l  con form to  the  fo l lowing 
requ i rements :  

Element  Composi t ion (Percent)  
Carbon 0 .67  -  0 .82 
Manganese 0 .70  -  1 .10 
Phosphorus :  Max. 0 .04 
Su l fu r :  Max.  0 .05 
Si l i con  0 .10  -  0 .25 

 
Pos ts  sha l l  be  a  un i fo rm,  mod i f ied ,  f langed channe l-sec t ion  as  shown in  
the  p lans .   Weigh t  o f  the  pos ts  sha l l  be  th ree  pounds per  l inea l  foo t ,  
p lus  o r  minus  5  percent .   The pos t  sha l l  be  punched wi th  cont inuous 3 /8 -
inch  d iameter  ho les  on  1- inch  centers .   The f i rs t  ho le  sha l l  be  1  inch 
f rom top  and bo t tom o f  pos t .  

The pos t  sha l l  cons is t  o f  two par ts ,  a s ign  pos t  and a base pos t .   The 
s ign  pos t  lengths  sha l l  be supp l ied  in  6 - inch inc rements  up  to  12  fee t  as 
requ i red  fo r  the ins ta l la t ion  loca t ion .   The base pos ts  sha l l  be  42  inches  
in  length ,  po in ted  a t  one end,  and have a t  leas t  18  ho les  in  the  base 
pos t ,  s ta r t ing 1  inch  f rom the  top  and cont inu ing a t  1 - inch  increments .  

Pos ts  sha l l  be  mach ine  st ra igh tened to  have a  smooth  un i fo rm f in ish ,  
f ree  f rom defec ts  a f fec t ing the i r  s t rength ,  durab i l i ty ,  o r  appearance.   A l l  
ho les  and rough edges sha l l  be  f ree  f rom bur rs.   The permiss ib le 
to le rance fo r  s t ra igh tness sha l l  be  wi th in  1 /16  inch  in  3  fee t .  

Pos ts  sha l l  be  ga lvan ized a f te r  fabr ica t ion  in  accordance wi th  the 
requ i rements  o f  ASTM A123.   Bo l ts ,  nu ts ,  washers ,  and spacers  sha l l  be 
cadmium p la ted  in  accordance wi th  the  requ i rements  o f  ASTM B766 or  
z inc  p la ted  in  accordance wi th  the  requ i rements  o f  ASTM B633.  

For  sh ipment ,  the  pos ts  sha l l  be  nes ted  and fas tened in  such a  manner 
tha t  they  wi l l  no t  s l ip .   Care  sha l l  be  taken dur ing sh ipp ing to  min imize  
the  rubb ing o f  pos ts  together  resu l t ing in  damage to  the  ga lvan ized 
f in ished sur face .   Excessive  damage to  the  f in ish o f  the  pos ts  dur ing 
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sh ipp ing or  hand l ing wi l l  resu l t  in  re jec t ion  o f  the  damaged pos ts .   Pos ts 
sha l l  be  bund led  in  groups  o f  no  more  than 100. 

U-channe l  base pos ts  sha l l  be  dr iven  in to  the  ground to  a  depth  o f  38 
inches .   Where  rock  is  encountered ,  the  rock  sha l l  be  cored ,  d r i l led ,  o r  
removed to  a min imum d iameter  o f  8  inches and to a  depth  su f f ic ien t  to 
p lace  Por t land cement  concre te  2  inches  be low the  bo t tom o f  the  base 
pos t  and f i l l  the  ho le  to  wi th in  1  inch  o f  the  top .   So l id  rock  cor ing or  
d r i l l ing is  no t  requ i red to  cont inue beyond 24  inches  in  depth  regard less 
o f  the  depth  a t  wh ich  the rock  is  encountered .   The base pos t  may be 
cu t  a t  the  bo t tom pr io r  to be ing se t  in  Por t land cement  concre te  where 
rock  does  no t  permi t  use  o f  fu l l  length  base pos t .  

607-2 .05 Concrete:  

Concre te  fo r  b reakaway s ign  pos t  foundat ions  sha l l  be  Class  B,  except 
tha t  u t i l i t y  concre te  may be  used fo r  foundat ions  us ing s tub  pos t  s izes 
S 3  x  5 .7  and S 4  x  7.7 .   Class  B concre te  sha l l  con form to  the 
requ i rements  o f  Sec t ion  1006 o f  the  spec i f i ca t ions  and u t i l i t y  concre te 
to  the  requ i rements  o f  Sec t ion  922 o f  the  spec i f i ca t ions .   Concre te  fo r  
per fo ra ted  s ign  pos ts  foundat ions  and U-channe l  s ign  pos t  foundat ions ,  
when requ i red ,  sha l l  con form to  the  requ i rements  o f  Subsec t ions  922-2 
and 922-3  o f  the  spec i f i ca t ions .  

Foundat ion  s tub  pos ts  sha l l  be  fabr ica ted  f rom the  same type o f  s tee l  
se lec ted  fo r  the  appropr iate  s ign  pos ts .   Breakaway s tub  pos ts  sha l l  be 
ga lvan ized a  min imum of  12  inches down from the  top o f  the  s tub .   
Ga lvan iz ing sha l l  be in  accordance wi th the requ i rements  o f  ASTM A123.  

Re in fo rc ing s tee l  bars  fo r  b reakaway s ign  pos t  foundat ions  sha l l  con form 
to  the requ i rements  o f  ASTM A615.   Un less o therwise  spec i f ied ,  s tee l  
bars  meet ing the  requ i rements  o f  ASTM A706 may be  subs t i tu ted  for  
ASTM A615 s tee l  bars .   When ASTM A706 bars  are  used,  tack we ld ing 
o f  the  re in fo rcement  wi l l  no t  be permi t ted un less  approved in wr i t ing by  
the  Engineer .   Re in fo rc ing s tee l  wi re  sha l l  con form to  the  requ i rements 
o f  ASTM A82.  

607-2 .06 Sl ip Base:  

Sl ip  bases  sha l l  be  manufac tured  by  an  approved manufac turer .   A l i s t  
o f  approved manufac turers  o f  s l ip  bases  is  shown on the  Depar tment ’s  
Approved Produc ts  L is t  (APL) .  

607-3 Construct ion Requirements:  

Fabr ica t ion  o f  the  breakaway s ign  pos ts ,  s tub  posts ,  and base p la tes 
sha l l  con form to  the  requ i rements  o f  Subsec t ion  604-3 .02  o f  the 
spec i f i ca t ions ,  except  that  shop drawings  wi l l  no t  be  requ i red .  



SECTION 607 

649 
 

Breakaway s ign  pos t  lengths  wi l l  be  de termined by the  Engineer  a t  the 
t ime o f  cons t ruc t ion  s tak ing and wi l l  be  fu rn ished to  the  cont rac tor  p r io r  
to  o rder ing fabr ica t ion  o f  the  s ign  pos ts .  

Per fo ra ted  and U-channe l  s ign  pos t  lengths  sha l l  be  de termined by  the 
cont rac tor  a t  the  t ime o f  cons t ruc t ion  s tak ing.   Pos ts  sha l l  be  cu t  to  the 
proper  lengths  in  the  f ie ld .   Sp l ic ing wi l l  be  permi t ted  fo r  s ingle 
per fo ra ted  pos ts ;  however ,  sp l ices  wi l l  be  l imi ted  to  one per  each post  
ins ta l la t ion  and the  sp l ic ing sha l l  be  accompl ished in  accordance wi th  
the  de ta i ls  shown on the  p lans .   The min imum length  o f  any  sp l iced  p iece 
o f  pos t  sha l l  be  2  fee t .  

Foundat ions  fo r  the  breakaway s ign  pos ts ,  per fo ra ted  s ign  pos ts  and 
when requ i red ,  U-channe l  pos ts  sha l l  be  cons t ruc ted  to  the  de ta i ls  and 
d imens ions  shown on the  p lans .   Concre te  sha l l  be  p laced in  accordance 
wi th  the  requ i rements  o f  Sec t ion  601 or  922 o f  the  spec i f i ca t ions ,  as  the 
case may be .   Excavat ion  sha l l  con form to  the  requ i rements  o f  
Subsec t ion  203-5 .03(A)  of  the  spec i f i ca t ions .  

Sign  pos ts  sha l l  be  erec ted  p lumb and sha l l  be  bo l ted  to  the  foundat ion 
s tub  or  base pos ts  in  accordance wi th  the  procedure  spec i f ied on  the 
p lans .  

Sl ip  bases  sha l l  be  assembled  as  shown in  the  Standard  Drawings  and 
ins ta l led  in  accordance wi th  the  manufac turer ’s  inst ruc t ions .  

607-4 Method of  Measurement:  

Breakaway s ign  pos ts  wi l l  be  measured by the l inear  foo t  fo r  each s ize 
o f  pos t  fu rn ished and erec ted .   The length  o f  each s ize  o f  pos t  wi l l  be  
measured f rom the  bo t tom o f  the  upper  base p la te  to  the  top  o f  the  pos t ,  
measured to  the  neares t  0 .1  fee t .   The to ta l  length  o f  a l l  pos ts  o f  the 
same s ize  wi l l  be  rounded to  the  neares t  foo t .  

Per fo ra ted  s ign  pos ts wi l l  be  measured by  the l inear  foo t  o f  each type 
o f  pos t  fu rn ished and ins ta l led .   The length  o f  each type o f  pos t  wi l l  be 
measured f rom the  top  o f  the  concre te  pos t  foundat ion  to  the top  o f  the 
pos t ,  measured to  the  neares t  0 .1  fee t .   The to ta l  length  o f  a l l  pos ts  o f  
the  same type wi l l  be rounded to  the  neares t  foot .   Te lescop ing pos t  
members  wi l l  be  cons idered as one pos t  a f te r  ins ta l la t ion  and wi l l  no t  be 
measured separa te ly .   U-channe l  pos ts  wi l l  be  measured as  each. 

Foundat ions  fo r  s ignpos ts wi l l  be  measured by  the  un i t  fo r  each type o f  
foundat ion  cons t ruc ted ,  except tha t  concre te  and excavat ion ,  when 
requ i red  fo r  se t t ing U-channe l  base pos ts ,  wi l l  be  cons idered as  par t  o f  
the  pos t .  

S l ip  base fo r  s ign  pos ts  wi l l  be  measured by  the  uni t  o f  each.  
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607-5 Basis  of  Payment:  

The accepted  quant i t ies o f  b reakaway pos ts ,  per fo ra ted pos ts ,  U-
channe l  pos ts ,  and foundat ions  fo r  the  s ign  pos ts ,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ices  comple te  in  p lace .  

The cont rac t  un i t  p r ice  pa id  per  l inear  foo t  fo r  each s ize  o f  b reakaway 
s ign  pos t ,  each type o f  per fo ra ted  s ign  pos t  and each ins ta l la t ion  o f  U-
channe l  pos t  des ignated in  the  b idd ing schedu le  sha l l  inc lude fu l l  
compensat ion  fo r  fu rn ish ing a l l  labor ,  mater ia ls ,  too ls ,  equ ipment ,  and 
inc identa ls ,  and fo r  do ing a l l  the  work  invo lved in  fu rn ish ing and erec t ing 
the  s ign  pos ts ,  comple te  in  p lace ,  inc lud ing ga lvan iz ing and fu rn ish ing 
a l l  meta l  p la tes and hardware ,  a l l  as  shown on the  p lans  and as spec i f ied 
here in .  

The cont rac t  un i t  p r ice  pa id  per  un i t  fo r  each type o f  s ign  foundat ion 
des ignated  in  the  b idd ing schedu le  sha l l  inc lude fu l l  compensat ion  fo r  
fu rn ish ing a l l  labor ,  mater ia ls ,  too ls ,  equ ipment ,  and inc identa ls ,  and for  
do ing a l l  the work  invo lved in cons t ruc t ing foundat ions ,  comple te in  
p lace ,  inc lud ing the  s tee l  s tub  pos ts ,  lower  base p la te ,  and s tee l  
re in fo rcement  (except  fo r  s tub  pos ts  S 3  x  5 .7  and S 4  x  7 .7 )  fo r  the 
breakaway s ign  pos t  foundat ion ;  the  por t ion  o f  per fo ra ted  pos t  wi th in the 
foundat ions ;  ga lvan iz ing the  pos ts ;  and excavat ion ,  a l l  as  shown on the 
p lans  and as  spec i f ied  here in .  

The accepted  quant i t ies  o f  s l ip  base fo r  the  s ign  pos ts ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice per  each,  
comple te  in  p lace .  

SECTION 608 SIGN PANELS:  

608-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ish ing and ins ta l l ing s ign  
pane ls  in  accordance wi th  the  de ta i ls  shown on the  p lans  and the 
requ i rements  se t  fo r th  here in .  

The s ign  pane ls  sha l l  be  o f  the  fo l lowing types :  

(A)  Ex t ruded Aluminum Sign  Pane ls  wi th  Di rect -App l ied ,  
Dig i ta l ly - Imaged,  o r  Demountab le  Charac ters ;  

(B)  F la t  Sheet  Aluminum Sign  Pane ls  wi th  Di rec t -App l ied ,  
Dig i ta l ly - Imaged,  Elec t ron ic -Cut ,  o r  Screen-Pr in ted 
Charac ters ;  

(C)  Warn ing,  Marker ,  and Regu la to ry  Sign  Pane ls ;   

(D)  Route  Sh ie lds  fo r  Ins ta l la t ion  on  Sign  Pane ls ;  and/or  
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(E)  EXIT ONLY Pane ls  fo r  Insta l la t ion  on  Sign  Pane ls 

The work  under  th is  sec t ion  sha l l  a lso  inc lude fu rn ish ing and ins ta l l ing 
gra f f i t i  sh ie ld  on  overhead ex t ruded s ign  pane ls  in  accordance wi th  the 
de ta i ls  shown on the  p lans  and as  spec i f ied  here in .  

608-2 Mater ia ls :  

608-2 .01 Genera l :  

Cer t i f i ca tes  o f  Compl iance,  conforming to  the  requ i rements  o f  
Subsec t ion 106.05  o f  the  spec i f i ca t ions ,  sha l l  be  submi t ted  fo r  a l l  
mater ia ls  requ i red  fo r  fabr ica t ing s ign  pane ls ,  inc lud ing re t ro re f lec t ive 
sheet ing.  

Sh ipment ,  s to rage,  and hand l ing o f  s ign  pane ls sha l l  con form to  the 
recommendat ions  o f  the  manufac turers  o f  the  s ign  pane l  components .   
Fabr ica ted  s igns  and over lay  sheets  sha l l  be  sh ipped on  edge.   Damage 
to  the  s ign  pane l  o r  legend resu l t ing f rom band ing,  c ra t ing,  o r  s tack ing 
may be  cause fo r  re jec t ion  o f  the  s igns .  

Signs  sha l l  be  fabr ica ted  in  accordance wi th  the  recommendat ions 
es tab l ished by  the  manufac turer  o f  the  s ign  sheet ing.   A l l  p rocesses  and 
mater ia ls  used to  make a s ign  sha l l  in  no  way impact  the  per fo rmance, 
un i fo rm appearance (day and n igh t ) ,  o r  durab i l i t y  o f  the  sheet ing,  o r  
inva l ida te  the  s ign  sheet ing manufac turers ’  war ranty .  

A l l  sheet ing used fo r  background and legend shal l  be  f rom the  same 
manufac turer .  S ign  pane ls  sha l l  no t  be  over la id .  

A l l  tex t  and numera ls  sha l l  a l l  be ins ta l led  a t  the  same or ien ta t ion :  e i ther 
zero  degrees  or  90  degrees .  

Des ign  o f  le t te rs  and numbers  sha l l  be  in  accordance wi th  the  pro jec t  
p lans  wi th  a  to le rance o f  ±  1 /16  o f  an  inch .  

The cont rac tor  sha l l  no t  pa in t  the  bo l ts  o r  the  washers  un less  o therwise 
spec i f ied .  

608-2 .02 Extruded Aluminum Sign Panels  wi th Direct -Appl ied,  
Digi ta l ly - Imaged,  or  Demountable  Characters:  

Pane ls  sha l l  be  fabr ica ted  f rom 12- inch  wide  a luminum ex t rus ions 
fo rmed f rom Aluminum Al l oy  6063-T6 conforming to  the  requ i rements  o f  
ASTM B221 and fas tened together  by  bo l t  connect ions  as shown on the 
p lans .  

Pane l  fac ing sha l l  be  covered wi th  re t ro re f lec t ive  sheet ing o f  the  co lo r  
spec i f ied on the p lans .   The re t ro re f lec t ive  sheet ing sha l l  con form to  the 
requ i rements  o f  Sec t ion  1007 o f  the  spec i f i ca t ions .  
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The le t te rs ,  numera ls ,  symbo ls ,  borders ,  and o ther fea tures  o f  the  s ign 
message sha l l  be  d i rec t -app l ied ,  d ig i ta l ly - imaged,  o r  demountab le ,  and 
sha l l  con form to  the  requ i rements  o f  Subsec t ion  608-2 .02 ,  Demountab le 
Charac ters ,  Subsec t ion  608-2 .08 ,  Screen-Pr in ted,  Di rec t -App l ied ,  o r  
Elec t ron ic -Cut  Charac ters ,  Subsec t ion  608-2 .09 ,  o r  Dig i ta l ly - Imaged 
Charac ters ,  Subsec t ion  608-2 .10  o f  the  spec i f i ca t ions .  

Pane l  sur faces  to  be  covered wi th  re t ro re f lec t ive  sheet ing sha l l  be 
prepared in  accordance wi th  the  recommendat ions  o f  the  sheet ing 
manufac turer .   Pane l  sur faces  no t  covered wi th  sheet ing sha l l  be  e tched 
in  accordance wi th  the  recommendat ions  o f  the  ex trus ion  manufac turer  
to  reduce g la re  f rom re f lec ted  sun l igh t .  

Af te r  a l l  fabr ica t ion  has been comple ted ,  inc luding the  cu t t ing and 
punch ing o f  ho les ,  except  ho les  fo r  demountab le  le t te rs ,  numera ls,  
symbo ls ,  and borders ,  the  a luminum ex t rus ions  sha l l  be  degreased and 
the  re t ro re f lec t ive  sheet ing sha l l  be  app l ied .  

Aluminum ex t rus ions  sha l l  be  f la t  wi th  1 /4  inch  o f  to le rance a l lowed in 
an  8- foo t  length ,  wi th  p ropor t iona l ly  grea ter  to le rances  permi t ted  on 
lengths  grea ter  than 8  fee t .   F la tness  to le rance across  the  face  o f  each 
ex t rus ion  sha l l  be  0 .5  percent  o f  the  wid th .  

Aluminum ex t rus ions  sha l l  be  bo l ted together  on  12- inch  centers  wi th  a  
max imum a l lowab le  gap o f  1 /32  inch  be tween ex t rus ions .  

Shop fabr ica ted sub-assembl ies sha l l  be r ig id ly  b raced fo r  
t ranspor ta t ion  and erec t ion .   Hardware  u t i l i zed  to  fas ten pane ls  to 
suppor ts  sha l l  con form to the  pane l  manufac turer 's  recommendat ions .  

Each comple ted  s ign  pane l  sha l l  be  prov ided wi th a  s ide  t r im mold ing 
fabr ica ted  f rom ex t ruded Aluminum Al loy  6063-T6 conforming to  the 
requ i rements  o f  ASTM B221.   The t r im mold ing sha l l  be  fas tened to  each 
ind iv idua l  12- inch  a luminum ex t rus ion  wi th  two 5 /32- inch  d iameter  se l f -
p lugging a luminum b l ind r ive ts ,  2 -1 /2  inches  f rom e i ther  edge.   The 
exposed sur face  o f  the  s ide  t r im mold ing sha l l  be  t rea ted  by  e tch ing as 
recommended by  the  manufac turer  to  reduce g la re  f rom re f lec ted 
sun l igh t .  

Each comple ted  s ign  pane l  sha l l  be  sh ipped wi th  su f f ic ien t  bo l t  c lamps 
p laced to  ins ta l l  the  pane l  on  the  s ign  pos ts  as  shown in  the  p lans .   Bent  
bo l t  channe ls  wi l l  be  cause fo r  re jec t ion  o f  the  s ign  pane l .  

608-2 .03 Flat  Sheet  Aluminum Sign Panels  With Direct -
Appl ied,  Digi ta l ly - Imaged,  Electr ic -Cut  or  Screen-
Pr inted Characters:  

Pane ls  sha l l  be  fabr ica ted f rom 0 .125- inch  th ick  5052-H36,  o r  5052-H38 
Aluminum Al loy  conforming to  the  requ i rements  o f  ASTM B209.   
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Pane l  fac ing sha l l  be  prepared and covered wi th  re tro re f lec t ive  sheet ing 
in  accordance wi th  the  recommendat ions  o f  the  sheet ing manufac turer .   
The co lo r  o f  the  sheet ing sha l l  be  as  spec i f ied  on  the  p lans  or  as  shown 
in  the  Manua l  o f  Approved Signs .  

Al l  sur faces  no t  covered sha l l  be  e tched to  reduce g la re  f rom re f lec ted  
sun l igh t .  

The re t ro re f lec t ive  sheet ing sha l l  con form to  the  requ i rements  o f  Sec t ion 
1007 o f  the  spec i f i ca t ions.   Sp l ic ing o f  re t ro re f lec t ive  sheet ing sha l l  no t  
be  a l lowed on  s ign  pane ls  hav ing a  min imum d imens ion  up  to  and 
inc lud ing 4  fee t .  

Messages sha l l  be  re f lec to r ized  wh i te  o r ,  i f  ca l led  fo r  on  the  p lans ,  
opaque b lack ,  and sha l l  be  produced by  e i ther  screen pr in t ing,  d i rec t -
app ly ing,  d ig i ta l  imaging ,  o r  e lec t ron ic cu t t ing,  as  spec i f ied under 
Subsec t ions  608-2 .09  and 608-2 .10  o f  the  spec i f icat ions .  

608-2 .04 Warning,  Marker ,  and Regulatory  Sign Panels:  

Pane ls  sha l l  be  fabr ica ted  f rom f la t  sheet  a luminum and sha l l  be 
re f lec to r ized  as  spec i f ied here in .  

Pane ls  sha l l  be  fabr ica ted  in  one p iece  f rom 0 .125- inch  th ick  5052-H36, 
5052-H38,  o r  6061-T6 Aluminum Al loy  conforming to  the  requ i rements 
o f  ASTM B209.  

Al l  sur faces  o f  pane ls  to  be  covered wi th  re t ro re f lec t ive  sheet ing sha l l  
be  prepared in  accordance wi th  the recommendat ions  o f  the  sheet ing 
manufac turer .   Sur faces  no t  covered sha l l  be  e tched to reduce g la re 
f rom re f lec ted  sun l igh t .   Ret ro re f lec t ive  sheet ing sha l l  con form to  the 
requ i rements  o f  Sec t ion  1007 o f  the  spec i f i ca t ions .  

Warn ing s igns  sha l l  be  re f lec to r ized  wi th f luorescent  ye l low 
re t ro re f lec t ive  sheet ing.  

Regu la to ry  s igns  sha l l  be  re f lec to r ized  wi th wh i te  re t ro re f lec t ive 
sheet ing.  

Ref lec to r ized  red  s igns  sha l l  be  re f lec to r ized  wi th  wh i te  re t ro re f lec t ive 
sheet ing.   The red  co lo r  sha l l  be  produced by  screen pr in t ing.  

Regu la to ry  s igns  wi th  re f lec to r ized  red  c i rc les  and s lashes  sha l l  be 
re f lec to r ized  wi th  wh i te  re t ro re f lec t ive  sheet ing.   The red  co lo r  sha l l  be 
produced by  screen pr in t ing.  

In te rs ta te rou te  markers  sha l l  be  cu t  to  shape.   The co lo rs  and legend 
sha l l  be  as  shown on the  p lans  and sha l l  be  re f lec to r ized  wi th  wh i te  
re t ro re f lec t ive  sheet ing.   The In te rs ta te  rou te  co lo rs  sha l l  be  screen-
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p r in ted .   The numera ls may be  screen-pr in ted ,  e lec t ron ic -cu t ,  o r  d i rec t -
app l ied  charac ters .  

Un i ted  Sta tes ,  Sta te  Route ,  and Card ina l  Di rec t ion  markers  sha l l  be 
re f lec to r ized  wi th  wh i te  re t ro re f lec t ive  sheet ing un less  o therwise  shown 
on the  p lans .  

Sp l ic ing o f  re t ro re f lec t ive sheet ing sha l l  no t  be  a l lowed on  s ign  pane ls 
hav ing the  min imum d imens ion  up  to  and inc lud ing 4  fee t .  

608-2 .05 Route  Shie lds (For  Insta l la t ion on Sign Panels) :  

Route  sh ie lds  may be  demountab le ,  d i rec t -app l ied,  o r  d ig i ta l ly - imaged.  

Demountab le  rou te  sh ie lds  sha l l  be  cu t  to  shape and sha l l  cons is t  o f  
0 .063- inch  th ick ,  5052-H36,  o r  5052-H38 Aluminum Al loy  conforming to  
the  requ i rements o f  ASTM B209.   The a luminum shal l  be  degreased and 
e tched in  accordance wi th  the  recommendat ions  o f  the  sheet ing 
manufac turer .   Ret ro re f lec t ive  sheet ing sha l l  be  whi te  and sha l l  con form 
to  the  requ i rements  o f  Sec t ion  1007 o f  the  spec i f i ca t ions .   Route  sh ie lds 
sha l l  be a t tached to  the  s ign  pane l  wi th  se l f -p lugging a luminum b l ind  
r ive ts .  

608-2 .06 EXIT  ONLY Panels  (For  Insta l la t ion on Sign Pane ls) :  

EXIT ONLY pane ls  may be  demountab le ,  d i rec t -app l ied ,  o r  d ig i ta l ly -
imaged.   Demountab le EXIT ONLY pane ls  sha l l  be  a t tached to  the  s ign 
pane l  wi th  se l f -p lugging a luminum b l ind  r ive ts .  

Demountab le  EXIT ONLY pane ls  sha l l  be  fabr ica ted  f rom 0 .063- inch 
th ick ,  5052-H36 or  5052-H38 Aluminum Al loy  conforming to  the 
requ i rements  o f  ASTM B209 wi th  f luorescent ye l low re t ro re f lec t ive 
sheet ing adhered to  the  face  s ide .   The a luminum sha l l  be  degreased 
and e tched in  accordance wi th  the  recommendat ions  o f  the  sheet ing 
manufac turer .   Ret ro re f lec t ive  sheet ing sha l l  con form to  the 
requ i rements  o f  Sec t ion  1007 o f  the  spec i f i ca t ions .  

608-2 .07 Retroref lect ive  Sheet ing,  Inks,  and Opaque Fi lm:  

Retrore f lec t ive sheet ing,  s ign-mak ing inks ,  and opaque f i lms  sha l l  
con form to  the  requ i rements  o f  Sec t ion  1007 o f  the spec i f i ca t ions .  

608-2 .08 Demountable  Characters:  

(A)   Genera l :  

Let te rs ,  numera ls ,  symbols ,  rou te  sh ie lds ,  borders,  and o ther  fea tures 
o f  the  s ign  message sha l l  cons is t  o f  cu t -ou t ,  f la t  sheet  a luminum 
legends,  wi th  d i rec t -app l ied  s ign  sheet ing or  o ther  f in ishes ,  tha t  a re 
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mounted  to  the  s ign  pane l  wi th  r ive ts  as  descr ibed here in .   A l l  charac ters 
sha l l  be  p laced on  the  s igns  in  a  s t ra igh t  and t rue  fash ion .  

F la t  sheet  a luminum subs tra tes  used fo r  charac ters  and borders  sha l l  be 
e i ther  a luminum a l loy  3105-H14,  3003-H14,  5052-H36,  o r  5052-H38 as  
spec i f ied  in  ASTM B209.   Charac ters  p roduced f rom the  f la t  sheet  
a luminum a l loy sha l l  s i t  f la t  on  the  face  o f  the  s ign  pane l  wi thout  v is ib le 
gap or  de format ion .  

The th ickness  fo r  le t ters and numbers  sha l l  be 0 .032 inches .   The 
th ickness  fo r  symbols ,  rou te  sh ie lds ,  and borders  sha l l  be  0 .063 inches . 

Al l  a luminum sha l l  be chemica l ly  t rea ted wi th  a  chromate  ac id 
convers ion  type  coat ing,  o r  equ iva len t ,  to  fo rm an ox ida t ion  res is tan t  
bar r ie r  f i lm tha t  is  su i tab le  fo r  long te rm outdoor  app l ica t ion .   The 
coat ing sha l l  p revent  the  occur rence o f  ox ida t ion  tha t  may cause 
s t reak ing or  d isco lo ra t ion on  the  s ign .   The coat ing sha l l  be  app l ied  in 
accordance wi th  the  manufac turer ’s  spec i f i ca t ions ,  and sha l l  have a 
min imum th ickness  o f  0 .002 inches .  

Al l  corners  and edges o f  the  charac ters  sha l l  be  c lean and we l l -de f ined 
wi th  no  apparent  wav iness ,  tears ,  de laminat ion ,  de format ion ,  o r  f laws.   
Bur rs  and waste  mater ia l  genera ted  f rom the  cu t t ing process  sha l l  be 
removed so  charac ters  have a  c lean,  f la t ,  and cor rec t  appearance. 

Des ign  o f  le t te rs  and numbers  sha l l  be  in  accordance wi th  the  pro jec t  
p lans .  

Sp l ic ing o f  a luminum pane ls  wi l l  be  acceptab le fo r  d iagrammat ic  a r rows 
or  o ther  la rge  symbols  and sh ie lds  exceed ing 48  inches  in  more  than 
one d i rec t ion .   Sp l ices ,  when requ i red ,  sha l l  inc lude a  cont inuous  4  to 
6 - inch  wide  a luminum back  p la te  tha t  over laps  the  jo in t .   The back  p la te 
sha l l  ensure no gap a t  the  sp l ice  jo in t  when the  symbol  is  assembled 
and a t tached to  the  s ign .  

Borders  on  s igns  wi th  demountab le  charac ters  sha l l  a lso  be  made o f  
a luminum subs t ra te  pane ls ,  un less  o therwise  spec i f ied .   However ,  in  a l l  
cases  borders  on  s igns  wi th  demountab le  charac ters  sha l l  be  made o f  
the  same mater ia l  as  the  legend.  

(B)   Sheet ing and Colors:  

Sheet ing or  f i lm app l ied  to demountab le  charac ters sha l l  be  a cont inuous 
mono l i th ic  p iece ,  wi thout  sp l ice  o r  pa tch ,  tha t  covers  the  en t i re  f ront  
face  o f  the  charac ter .   Sp l ic ing o f  the  sheet ing fo r  demountab le  borders 
o r  charac ters  wh ich  have a  d imens ion  la rger  than 48  inches  in  more  than 
one d i rec t ion  wi l l  be  a l lowed.   On ly  one sp l ice  sha l l  be  a l lowed every  4 
fee t .   When a  sp l ice  is  necessary ,  the  ad jo in ing edges sha l l  be  p laced 
so  there  is  no  v is ib le  gap be tween the  two p ieces .  



SECTION 608 

656 
 

The adhes ive  sys tem fo r  sheet ing and opaque f i lms  sha l l  fo rm a durab le 
bond wh ich  t igh t ly  adheres  to  the  a luminum or  s ign  background.   Af te r  
a t tachment ,  the  sheet ing and opaque f i lms  sha l l  no t  d isco lo r ,  c rack,  
c raze ,  b l is te r ,  bubb le ,  o r  de laminate .   Sheet ing and f i lm adhes ives  must 
be  war ran ted  by the  manufac turer  aga ins t  such defec ts  as spec i f ied  in 
Sec t ion  1007 o f  the  spec i f i ca t ions .   On ly  those sheet ing and f i lm 
produc ts  wh ich  prov ide  the  spec i f ied  war ran ty  wi l l  be  acceptab le .  

The co lo r  fo r  demountab le  le t te rs ,  numbers ,  symbols ,  and rou te  sh ie lds 
on  green,  b lue ,  and brown background s igns  sha l l  be  wh i te ,  and sha l l  
con form to  the  requ i rements  o f  Sec t ion  1007 o f  the  spec i f i ca t ions .   
Demountab le  legends on wh i te  and ye l low background s igns  sha l l  be 
b lack ,  and sha l l  be  opaque and non- re f lec t ive .   B lack  charac ters  sha l l  
be  f in ished wi th  laminated  b lack  opaque acry l ic  f i lm.  

When borders  a re  used wi th  demountab le  charac ters ,  wh i te  legend and 
border  sha l l  be  used on  green,  b lue ,  o r  b rown s ign  backgrounds,  and 
b lack  legend and border  sha l l  be  used on  wh i te  o r  ye l low s ign  
backgrounds.   S ign  sheet ing conforming to  Sec t ion  1007 o f  the 
spec i f i ca t ions  sha l l  be  used fo r  wh i te borders .   B lack  borders  sha l l  be 
laminated  b lack  opaque acry l ic  f i lm.  

Laminated  b lack  opaque acry l ic  f i lm to  be  used fo r  charac ters  o r  borders ,  
as  spec i f ied  above,  sha l l  be  app l ied  in  accordance wi th  the  coat ing 
manufac turer 's  recommendat ions .   The cont rac tor  sha l l  p rov ide cop ies 
o f  any  war ran t ies  p rov ided by  the  manufac turer  to  the  Engineer .  

On combina t ion  s igns ,  such as  a  green background s ign  wi th  wh i te  
charac ters  tha t  a lso inc ludes a  smal le r  pane l  wi th  ye l low background 
and b lack charac ters ,  the  co lo r  scheme used fo r  the  charac ters and 
border fo r  each por t ion  o f  the  s ign  sha l l  be  as spec i f ied  above, i .e .  wh i te 
legend and border  sha l l  be  used on the green background por t ion  o f  the 
s ign  and b lack  legend and border  sha l l  be  used on  the  ye l low background 
por t ion .  

(C)   At tachment  of  Characters  and Borders:  

Sel f  p lugging a luminum,  pro t rud ing,  regu la r  head b l ind  r ive ts  sha l l  be 
used to  secure  a l l  demountab le  charac ters .   The r i ve ts  sha l l  con form to 
the  app l icab le  requ i rements  o f  In te rna t iona l  Fas teners  Ins t i tu te  ( IFI )  114 
s tandard  fo r  b reak  mandre l  b l ind  r ive ts .   A l l  r i ve ts  sha l l  be 5 /32  inch  in 
d iameter  wi th  the  appropr ia te  gr ip  range.  

Rive ts  sha l l  be  e i ther  IFI  114 Grade 10  or  11  a luminum a l loy  r ive ts .   The 
r ive ts  sha l l  have an  u l t imate  shear  and tens i le  s t rength  tha t  has  been 
de termined by  IFI  135 Spec i f i ca t ion  2 .1  and 2 .2 .   The u l t imate  shear  and 
tens i le  s t rength  sha l l  meet  o r  exceed those va lues  spec i f ied fo r  a  5 /32 
inch  (0 .1562)  nomina l  r ive t  d iameter  per  IFI  114 Tab le  6  fo r  Grades  10 
or  11 .   A h igher s t rength and grade a luminum r ivet  can be used a t  the 
op t ion  o f  the  s ign  fabr ica tor .  
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Rive ts  secur ing the  charac ters  to  the  back pane l  sha l l  be o f  su f f ic ien t  
length  to  ensure  a  secure  a t tachment  and conform to  the  gr ip  length  
spec i f i ca t ions  o f  the  r ive t  manufac turer .   The de terminat ion  o f  r ive t  gr ip 
length  sha l l  inc lude the  tota l  th ickness  o f  the  jo in t .   Th is  th ickness  sha l l  
inc lude the  charac ter  (sheet ing and a luminum sheet ) ,  spacer  ( i f  
app l icab le )  and the  s ign  back  pane l  (sheet ing and a luminum ex t rus ion) .  

The ho le  s ize  used to  ins ta l l  the  r ive ts  sha l l  con form to  the 
recommendat ion  o f  the  r ive t  manufac turer  and Tab le 2  o f  IFI  114.   Rive ts  
sha l l  be  p laced a  min imum of  four  t imes the  d iameter  o f  the  r ive t  f rom 
the  edge o f  the  charac ter  be ing a t tached,  e .g. ,  5 /8 inch  c learance fo r  a 
5 /32  inch  d iameter  r ive t .   Clearance sha l l  be  measured to  the  ou ts ide  o f  
the  r ive t  head. 

Min imum requ i rements  fo r  a t tach ing demountab le  charac ters  sha l l  be  as 
fo l lows:  

St ra igh t  numera ls  and le t te rs  such as  "1"  sha l l  have th ree  r ive ts ,  one a t  
the  top ,  midd le  and bo t tom.   The more  complex  numera ls  and le t te rs 
sha l l  have f rom four to seven r ive ts .   Le t te rs such as  "W" and "M"  
typ ica l ly  requ i re  seven r ive ts .   Le t te rs  and numera ls  such as  "P" ,  "H"  
and "9"  typ ica l ly  requ i re  s ix  r ive ts .   Le t te rs  and numera ls  such as  "G",  
"S" ,  "2" ,  "3 "  and "7"  typ ica l ly  requ i re  f ive  r ive ts .   A r ive t  sha l l  secure 
each corner  o f  the  le t ter  o r  numera l .   For  sh ie lds and symbols ,  r ive ts  
sha l l  be spaced even ly  around the  en t i re  per imeter .   Add i t iona l  r ive ts 
sha l l  be added in the  midd le  o f  the  sh ie ld  o r  symbol  as  necessary  to 
e l imina te  bowing.   Rive ts  fo r  borders  sha l l  be  spaced even ly  a round the 
border .  

The ac tua l  number o f  r ive ts  used wi l l  depend on  the  th ickness ,  
con f igura t ion ,  we igh t ,  pos i t ion  (wi th  o r  wi thout  spacers ) ,  s ize  o f  the  
charac ter  be ing a t tached,  and the  recommendat ions  o f  the  r ivet  
manufac turer .   The number  and loca t ion  o f  r ive ts  sha l l  be  su f f ic ien t  to 
secure  the  charac ter  to  the  pane l  so  i t  sha l l  no t  miss-a l ign ,  bend or  move 
when sub jec ted  to  wind  load ing.   Add i t iona l ly ,  the  number  o f  r ive ts  used 
sha l l  ensure  tha t  the  charac ter  does  no t  bow or  pu l l  away f rom the  back 
pane l  fo r  the  l i fe  o f  the  s ign .   Rive ts  sha l l  be  p laced in  a  de f ined,  even ly 
spaced pa t te rn  wh ich  is  cons is ten t  f rom charac ter  to  charac ter .   The 
p lacement and pa t te rn o f  r ive ts sha l l  no t  in te r fe re  wi th  the  appearance 
o f  the  s ign  f rom normal  d r ive-by  v iewing d is tances .   The cont rac tor  sha l l  
supp ly  s tandard  punch deta i ls  p r io r  to  fabr ica t ion .  

The pro t rud ing head and shaf t  o f  the r ive ts sha l l  c lose ly  match  the  co lo r  
o f  the  charac ter  on  wh ich they  are be ing app l ied ,  e.g. ,  b lack  charac ters 
sha l l  be  app l ied  wi th  b lack  r ive ts .  A luminum co lo red  r ive ts  a re 
acceptab le  fo r  mount ing wh i te  charac ters .  

The coat ing used to  co lo r  the  r ive ts  sha l l  be  a  fac to ry -app l ied  anod ized 
type f in ish ,  o r  equ iva len t ,  tha t  is  su i tab le  fo r  long te rm outdoor 
app l ica t ion .   The coat ing sha l l  have durab le  co lo r fas tness  and sha l l  be 
capab le  o f  p revent ing the  occur rence o f  ox ida t ion  tha t  may cause 
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s t reak ing or  d isco lo ra t ion  on  the  s ign .   Non- factory  pa in t ing o f  the  
pro t rud ing heads o f  the  r ive ts  is  no t  acceptab le .  

608-2 .09 Screen-Pr inted,  Direct -Appl ied,  and Electronic-Cut  
Characters: 

Screen-pr in ted  le t te rs ,  numera ls ,  a r rows,  symbols ,  and borders ,  sha l l  be 
app l ied  on  the  re t ro re f lect ive  sheet ing background o f  the  s ign  by  d i rec t  
o r  reverse  screen process.   Messages and borders  of  a  co lo r  darker  than 
the  background sha l l  be  app l ied  to  the  re t ro re f lec t ive  sheet ing by  d i rec t  
p rocess .   Messages and borders  o f  a  co lo r  l igh ter  than the  s ign  
background sha l l  be  produced by  the  reverse  screen process . 

Opaque or  t ransparent  co lo rs ,  inks ,  and pa in ts used in  the  screen 
process  sha l l  be  o f  the  type  and qua l i ty  recommended by  the 
manufac turer  o f  the  re t ro re f lec t ive  sheet ing.  

The screen ing sha l l  be  per fo rmed in a  manner  that  resu l ts  in  a un i fo rm 
co lo r  and tone,  wi th  sharp ly  de f ined edges o f  legends and borders  and 
wi thout  b lemishes  on  the  s ign  background tha t  wi l l  a f fec t  in tended use. 

Signs ,  a f te r  sc reen ing,  sha l l  be  a i r  d r ied  or  baked in  accordance wi th 
the  manufac turer 's  recommendat ions to  p rov ide  a  smooth  hard  f in ish .   
Any  s igns  on  wh ich  b l is te rs  appear  dur ing the  dry ing process  wi l l  be 
re jec ted .  

Di rec t -app l ied  le t te rs ,  numera ls ,  symbo ls ,  borders,  and o ther  fea tures 
o f  the  s ign  message sha l l  be  cu t  f rom b lack  opaque or  re t rore f lec t ive 
sheet ing o f  the  co lo r  speci f ied  and app l ied  to  the  re tro re f lec t ive  sheet ing 
o f  the  s ign  background in  accordance wi th  the ins t ruc t ions  o f  the 
manufac turer  o f  the  re t ro re f lec t ive  sheet ing.  

Di rec t -app l ied  legend may be  moved ver t ica l ly  1 /2  inch  to  avo id  p lac ing 
on ly  a  smal l  amount  o f  mater ia l  over  the  ad jacent  ex t ruded pane l .   The 
bo t tom o f  a l l  charac ters  fo r  a  l ine  o f  legend sha l l  l ine  up  wi th in  1 /8  o f  an 
inch .  

Elec t ron ic -cu t  charac ters  sha l l  be  cu t  f rom t rans lucent  acry l ic  sheet ing 
us ing computer ized  au tomated cu t t ing processes .  

608-2 .10 Digi ta l ly - Imaged Characters:  

Digi ta l ly - imaged charac ters  sha l l  cons is t  o f  charac ters  p roduced th rough 
u l t rav io le t  je t -pr in t ing or  thermal  t rans fer .   S igns  wi th  d ig i ta l ly - imaged 
charac ters  sha l l  be  manufac tured  us ing matched component ink,  
t ransparent  e lec t ron ic -cu t tab le  f i lm,  and/or  over lay f i lm as  supp l ied  by 
the  re f lec t ive  sheet ing manufac turer .   For  d ig i ta l ly - imaged copy  on  wh i te 
sheet ing,  the coef f ic ien t  o f  re t rore f lec t ion  sha l l  be  no t  less than 70 
percent  o f  the  or ig ina l  va lues  fo r  the  cor respond ing in tegra l  co lo r .   When 
charac ters  are  spread over  two ad jacent  ex t ruded pane ls ,  the  charac ters 
sha l l  a l ign  wi th  each o ther  wi th in  1 /16  o f  an  inch .  
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608-2 .11 Graf f i t i  Shie ld:  

The gra f f i t i  sh ie lds  sha l l  be  made f rom a  s ingle  cont inuous  pane l  made 
o f  sheet ,  co i l ,  o r  d rawn aluminum tha t  con forms to the  requ i rements  of  
ASTM B209 Standard  Spec i f ica t ion  fo r  Aluminum and Aluminum-Al loy 
Sheet  and Pla te ,  A l loy  5052-H32 (bendab le  to 1 t ) .  The a luminum 
subs t ra te  sha l l  be 0 .125 and 0 .1875 inches th ick .  Dimens iona l  and 
f la tness  to le rances  sha l l  con form to  the  app l icable  s tandards  o f  The 
Aluminum Assoc ia t ion  (TAA) .  

The cont rac tor  sha l l  no t  pa in t  the  bo l ts  o r  the  washers  un less  o therwise 
spec i f ied .  

Each comple ted  gra f f i t i  sh ie ld  pane l  sha l l  be  sh ipped wi th  su f f ic ien t  bo l t  
c lamps p laced to  ins ta l l  the  gra f f i t i  sh ie ld  on the ex t ruded s ign  pane ls 
as  shown in  the  p lans .  

608-3 Construct ion Requirements:  

608-3 .01 Fabr icat ion:  

Fabr ica t ion  o f  the  s ign  pane ls  sha l l  be  in  accordance wi th  the  de ta i ls  
shown on the p lans  and the  requ i rements o f  these spec i f i ca t ions .   I f  
add i t iona l  de ta i ls  fo r  s ign pane l  fabr ica t ion  are  requ i red ,  the  cont rac tor  
sha l l  submi t  shop drawings  in  accordance wi th  the  requ i rements  o f  
Subsec t ion  105.03  o f  the  spec i f i ca t ions .  

Pane ls  sha l l  be  cu t  to  s ize and shape and sha l l  be  f ree  o f  buck les ,  warps,  
dents ,  cock les ,  bur rs ,  and de fec ts  resu l t ing f rom fabr ica t ion .  

Fabr ica ted  s igns  sha l l  be  s to red  indoors  and kept  dry  dur ing s to rage.   I f  
packaged s igns  become wet ,  a l l  packaging mater ia l  sha l l  be  removed 
immedia te ly  and the  s igns  a l lowed to  d ry .   The s igns  may be  repackaged 
us ing new dry mater ia ls .   I f  ou tdoor  s to rage is  necessary ,  a l l  packaging 
mater ia ls  sha l l  be  removed.   S igns  sha l l  be  s tored  on  edge,  above 
ground,  in  an  area  where d i r t  and water  wi l l  no t  con tac t  the  s ign  face .   
Mater ia ls  used to  suppor t  s to red  s igns  sha l l  no t  con tac t  s ign  faces . 

Dur ing fabr ica t ion  o f  the  s ign  pane ls ,  the  cont rac tor  sha l l  ensure  the  bo l t  
ho les  on  each s ign  pane l  a re  p laced so  the  ho les  wi l l  no t  co inc ide  wi th  
any  legend and any  bo l ts ,  washers ,  o r  o ther  hardware  used wi l l  no t  cover 
any  por t ion  o f  the  legend.   I f  the  bo l t  ho les  on  a  s ign pane l  do  no t  comply 
wi th  these requ i rements ,  the  Engineer  may re ject  the  s ign  pane l  o r  
accept the s ign  pane l  and requ i re  the  cont rac tor  to  pa in t  the  bo l ts ,  
washers ,  and any  hardware  co inc id ing wi th  the  s ign  legend to  match  the 
co lo r  o f  the  legend. 

The fabr ica t ion  o f  gra f f i t i  sh ie lds  sha l l  con form to  ADOT Gra f f i t i  Sh ie lds 
Standard  Drawing S-18.  
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Gra f f i t i  sh ie lds  sha l l  be  powder  coated  per  the  Amer ican Arch i tec tu ra l  
Manufac turers  Assoc ia t ion  (AAMA) coat ing spec i f ica t ions  to  min imize 
g la re ,  improve v is ib i l i t y  and to  p rov ide  easy  main tenance aga ins t  gra f f i t i  
vanda l ism.  A f la t  b lack  coat ing sha l l  be  app l ied  to  the  gra f f i t i  sh ie lds .  
The powder  coat ing pre- t rea tment  sha l l  be  accompl ished mechan ica l ly ,  
chemica l ly ,  o r  per  the  cont rac tor ’s  d isc re t ion  v ia  a l te rna t ive  processes.  
The powder  coated  produc ts  sha l l  be  wrapped and packaged by  the 
cont rac tor  to  p ro tec t  the  f in ished mater ia ls  aga ins t  damages.  

The fabr ica t ion o f  the  ind iv idua l  par ts  and hardware sha l l  meet  indus t ry 
s tandards  fo r  meta l  work ,  we ld ing,  and pa in t ing,  to  ensure  tha t  the 
gra f f i t i  sh ie lds  l i fe  span exceeds tha t  o f  the  s ign  i t  i s  to  p ro tec t .  

608-3 .02 Insta l la t ion of  Sign Panels: 

The s ign  pane ls  sha l l  be  ins ta l led  on  overhead s ign  s t ruc tu res  and 
roads ide  s ign  suppor ts  in  accordance wi th  the  de ta i ls  shown on the  p lans 
and in accordance wi th  the  recommendat ions  o f  the  manufac turers  of  
the  s ign  pane l  components .  

Minor  sc ra tches  and abras ions  resu l t ing f rom fabr ica t ion ,  sh ipp ing and 
ins ta l la t ion  o f  pane ls  may be  pa tched;  however ,  pa tch ing sha l l  be  l imi ted  
to  one pa tch  per  50  square  fee t  o f  s ign  area  wi th  the  to ta l  pa tched area 
be ing less  than 5  percent  o f  the  s ign  area .   Pane ls  requ i r ing more  
pa tch ing than the  spec i f ied  l imi t  wi l l  be  re jec ted .   Pa tches sha l l  be edge 
sea led  by  a method approved by  the re t rore f lec t ive  sheet ing 
manufac turer .  

S ign  pane ls  sha l l  be  a t tached to  the  pos ts  wi th  hex  head bo l ts  as  shown 
in  the  Standard  Drawings ;  s lo t ted  head bo l ts  sha l l  no t  be  used.   A  
cadmium-p la ted  or  z inc-p la ted  fender  washer  sha l l  be  p laced be tween 
the  bo l t  head and pane l  face .  

For  f la t  sheet  pane ls ,  bo l ts  sha l l  be  fas tened wi th  a  cadmium-p la ted  or  
z inc-p la ted  fender  washer  and two s tandard  nu ts .   Ny lon  washers sha l l  
no t  be used.   The fender washer  sha l l  be p laced aga ins t  the  s ign  pos t ,  
the  f i rs t  nu t  sha l l  be  t igh tened aga ins t  the  fender  washer ,  and the  second 
nu t  sha l l  be  t igh tened agains t  the f i rs t  nu t .   Bo l ts  sha l l  be t igh tened f rom 
the  back  by  ho ld ing the  bo l t  head s ta t ionary  on  the  face  o f  the  pane l .   
Twis t ing o f  the  bo l t  head on  the  pane l  face  wi l l  no t  be  a l lowed. 

The cont rac tor  sha l l  p rov ide  a  de ta i led  l i s t  o f  a l l  new s igns  ins ta l led  on 
the  pro jec t .   The l i s t  sha l l  inc lude the  s ign  ident i f i ca t ion  code,  the  da te 
each s ign  was ins ta l led  (month  and year ) ,  the  fabr ica tor  o f  the  s ign ,  and 
the  mater ia ls  used to  make the  s ign  (manufac turer ,  type  o f  sheet ing,  ink 
and f i lm) .   S igns  sha l l  be  l i s ted  in  numer ica l  o rder by  rou te ,  d i rec t ion ,  
and mi lepos t  and,  where more  than one s ign  is  ins ta l led  a t  the  same 
genera l  loca t ion ,  a  le t ter  subscr ip t .  The l i s t  shal l  be  prov ided in  a 
commonly  used e lec t ron ic spreadsheet  fo rmat  and sha l l  be submi t ted to 
the  Engineer  e lec t ron ica l ly .  In  add i t ion  to  the  e lec t ron ic  submiss ion ,  the 
Engineer  may request  up  to  th ree  hard  cop ies .  
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Sign  pane ls  wi th in  the  same s ign  assembly  sha l l  be  p laced a t  the  same 
or ien ta t ion  a long the roadway so  tha t  the  en t i re  legend o f  the  s igns 
appear  un i fo rm under  normal  v iewing cond i t ions ,  bo th  day  and n igh t .  

Upon fabr ica t ion  or  ins ta l la t ion  o f  each s ign ,  the  cont rac tor  sha l l  p lace 
in fo rmat ion  on  the back  o f  the  s ign  showing the  s ign  ident i f i ca t ion  code, 
the  s ign  fabr ica tor ,  the  manufac turer  o f  the  sheet ing used,  and the  month  
and year  o f  the  ins ta l la t ion .   The fo rmat t ing o f  the  requ i red  in fo rmat ion 
sha l l  be  as  shown on the s tandard  drawings .   The  in fo rmat ion  sha l l  be 
pos i t ioned to  be  read i ly  v is ib le  f rom a  vantage po in t  ou ts ide  the  f low o f  
t ra f f i c  and no t  obs t ruc ted  by  s ign  pos ts ,  ex t rus ions ,  s t r ingers ,  o r  
b rackets .   A l l  le t te rs  sha l l  be  made o f  a  long l i fe  mater ia l  such as  a  b lack 
opaque acry l ic  f i lm.   S igns  no t  marked as  requ i red  wi l l  no t  be  e l ig ib le 
fo r  payment .  

Temporary  t ra f f i c  con t ro l  s igns  are  exempt  f rom the  ins ta l la t ion 
in fo rmat ion  requ i rement  un less  no ted  o therwise  on  the  pro jec t  p lans .  

608-3 .03 Insta l la t ion of  Graf f i t i  Shie ld:    

The gra f f i t i  sh ie ld  panels  sha l l  be  ins ta l led  on overhead ex t ruded 
s ignage in  accordance wi th  the  de ta i ls  shown on the  s tandard  drawing,  
p lans  and in  accordance wi th  the  recommendat ions o f  the manufac turers  
o f  the  s ign  pane l  components .  

Gra f f i t i  sh ie ld  pane ls  shal l  be  a t tached to  the  overhead ex t ruded s ign  
pane ls  wi th  c l ips  as  shown in  the  Standard  Drawings .  

Minor  sc ra tches  and abras ions  resu l t ing f rom fabr ica t ion ,  sh ipp ing,  o r  
ins ta l la t ion  o f  pane ls  may be  pa tched.  Patch ing sha l l  be  l imi ted  to  one 
pa tch  per  5  square  fee t  o f  gra f f i t i  sh ie ld  a rea .  The to ta l  pa tched area  
sha l l  be less  than f ive  percent  o f  the  gra f f i t i  sh ie ld  a rea .   Gra f f i t i  sh ie ld 
requ i r ing more  pa tch ing than the  spec i f ied  l imi t  wi l l  be  re jec ted .    

608-3 .04 Inspect ion:  

An inspec t ion  o f  the comple te ly  ins ta l led  s ign  pane ls  wi l l  be  made by the 
Engineer  dur ing the  day t ime and a t  n igh t  fo r  p roper  appearance, 
v is ib i l i t y ,  co lo r ,  specu la r  g loss ,  and proper  ins ta l la t ion .  

Each s ign  pane l  face  sha l l  be  c leaned thorough ly  jus t  p r io r  to  the 
inspec t ion  by  a  method recommended by  the  manufac turer .   The 
c lean ing mater ia l  sha l l  in  no  way scra tch ,  de face  or  have any  adverse 
e f fec t  on  the  s ign  pane l  components .  

A l l  apparent  de fec ts  d isc losed by  the  inspec t ion  sha l l  be  cor rec ted  by 
the  cont rac tor  a t  no add i t iona l  cos t  to  the  Depar tment .   I f  co lo r  var ia t ions 
or  b lemishes  be tween s ign  pane l  inc rements a re  v is ib le  f rom a  d is tance 
o f  50  fee t  e i ther  dur ing the  day  or  a t  n igh t ,  the  pane ls  sha l l  be  removed 
and rep laced a t  no  add i t iona l  cos t  to  the  Depar tment .  
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Each gra f f i t i  sh ie ld  component  sha l l  be c leaned thorough ly  jus t  pr io r  to 
the  inspec t ion  by  a  method recommended by  the  manufac turer .  The 
c lean ing mater ia l  sha l l  in  no  way scra tch  or  have any  adverse  e f fec t  on 
the  gra f f i t i  sh ie ld  components .  Inspec t ion  c r i te r ia  sha l l  inc lude,  bu t  not  
be  l imi ted  to ;  con formi ty  to  the  spec i f i ca t ion ,  workmansh ip ,  qua l i ty ,  and 
mater ia ls .   

608-3 .05 Miscel laneous Work:  

The work  under  th is  sec t ion  sha l l  a lso  inc lude fu rn ish ing a l l  
misce l laneous mater ia ls ,  too ls ,  equ ipment ,  and labor necessary  to 
re loca te  ex i t  pane ls  to  the  r igh t  s ide  o f  the  parent  s ign  pane l ;  remov ing,  
cu t t ing,  and ins ta l l ing s ide  t r ims and new or sa lvaged a luminum 
ex t rus ions  on  ex is t ing s ign  pane ls ;  re loca t ing la rge  gu ide  and ex i t  gore 
s igns ;  and cu t t ing pos t  tops  on  ex is t ing ins ta l la t ions ,  as  requ i red  on the 
p lans .  

608-4 Method of  Measurement:  

Sign pane ls  wi l l  be  measured by  the  square  foo t  fo r  each type or  types 
o f  s ign  pane ls  furn ished and ins ta l led .   Ind iv idua l  s ign  pane ls  wi l l  be 
measured to  the  neares t  0 .1  square foo t .   The to ta l  a rea o f  each type of  
s ign  pane l  wi l l  be  summed and rounded to  the  neares t  square  foo t .  

The area  o f  each s ign  pane l ,  except  for  warn ing,  regu la to ry  and marker 
s ign  pane ls ,  wi l l  be  measured per  p lans  d imens ions .  

For  warn ing,  regu la to ry  and marker  s ign  pane ls ,  the  area  o f  each s ign 
pane l  wi l l  be  de termined as  fo l lows: 

(A)  The areas  o f  each rec tangu lar ,  square ,  o r  t r iangu lar  s ign  
pane l  wi l l  be  de termined f rom the  d imens ions  shown on the  
p lans ;  and 

(B)  The area  o f  i r regu la r  shaped s igns ,  such as  s top  s igns  and 
rou te  markers ,  wi l l  be  de termined by  mul t ip ly ing the 
max imum he igh t  in  fee t  by  the  max imum wid th  in  fee t ,  us ing 
the  d imens ions  shown on the  p lans .  

Gra f f i t i  sh ie ld  wi l l  be  measured by  the  square  foo t  fo r  each gra f f i t i  sh ie ld 
fu rn ished and ins ta l led .   The area  wi l l  be  de termined by  mul t ip ly ing the 
length  o f  the  ou ts ide  per imeter  o f  the gra f f i t i  sh ie ld  to  the neares t  0 .1 
fee t  mu l t ip l ied by 2 fee t .   The to ta l  a rea  o f  each type o f  gra f f i t i  sh ie ld 
wi l l  be  summed and rounded to  the  neares t  square foo t .  

Misce l laneous Work  wi l l  be  measured on  a  lump sum bas is .  
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608-5 Basis  of  Payment:  

The accepted  quant i t ies  o f  each type o f  s ign  pane l  des ignated  in  the 
b idd ing schedu le ,  measured as  prov ided above,  wi l l  be  pa id  fo r  a t  the  
cont rac t  un i t  p r ice  per square  foo t ,  comple te in  p lace ,  regard less  o f  the 
type  o f  sheet ing or  type  o f  charac ter  used on the  s ign  pane l .   Payment 
sha l l  be  made on the  to ta l  a rea  o f  each type o f  s ign  pane l  to  the  neares t  
square  foo t .  

No add i t iona l  payment  wi l l  be  made fo r  s igns  wi th  sheet ing app l ied  to 
bo th  s ides ,  the  cos t  be ing cons idered as  inc luded in  the  cont rac t  un i t  
p r ice  fo r  the  s ign  pane l .  

No measurement  o r  payment  wi l l  be  made fo r  Rou te  Sh ie lds  and EXIT  
ONLY Pane ls  ( fo r  ins ta l la t ion  on  s ign  pane ls ) ,  the  cos t  be ing cons idered 
as  inc luded in  the  cont ract  un i t  p r ice  for  the  s ign  pane l .  

The cont rac t  un i t  p r ice  sha l l  be  fu l l  compensat ion  for  fu rn ish ing a l l  labor ,  
mater ia ls ,  too ls ,  equ ipment ,  and inc identa ls ,  and fo r  per fo rming a l l  the 
work  invo lved in fu rn ish ing and ins ta l l ing the  s ign pane ls ,  comple te  in  
p lace ,  inc lud ing fu rn ish ing and app ly ing a l l  re t ro ref lec t ive  sheet ing,  a l l  
fas ten ing hardware ,  a l l  necessary  s ign  suppor ts ,  s t r ingers ,  and pos t  
t ies ,  a l l  as  shown on the  p lans  and as  spec i f ied  here in .  

The accepted  quant i t ies of  gra f f i t i  sh ie ld ,  measured as  prov ided above, 
wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  square  foo t ,  comple te  in  
p lace ,  as  shown in  the  p lans  and as  descr ibed and spec i f ied  here in .  

The accepted  quant i ty  o f  Misce l laneous Work wi l l  be  pa id  fo r  a t  the 
cont rac t  lump sum pr ice ,  wh ich  pr ice sha l l  be  fu l l  compensat ions  fo r  the 
work ,  comple te in  p lace ,  as  shown on the  p lans and as descr ibed and 
spec i f ied  here in .  

SECTION 609 DRILLED SHAFT FOUNDATIONS:  

609-1 Descr ipt ion:  

609-1 .01 Genera l :  

The work  under th is  sec t ion  sha l l  inc lude fu rn ish ing a l l  mater ia ls  and 
cons t ruc t ing re in fo rced concre te  shaf ts  fo rmed wi th in  a  dr i l led 
excavat ion .   Each dr i l led shaf t  foundat ion  sha l l  cons is t  o f  a  shaf t  sec t ion  
wi th  o r  wi thout  cas ing le f t  in  p lace ,  as  d i rec ted  or  spec i f ied ,  wi th  o r  
wi thout  a  rock  socket  o r  a  be l led  foo t ing,  and shal l  be  cons t ruc ted  in 
reasonab ly  c lose  conformi ty  wi th  the  de ta i ls  and d imens ions  shown on 
the  p lans  and the  requ i rements  o f  these spec i f i ca t ions .  



SECTION 610 

685 
 

609-5 Basis  of  Payment:  

The accepted  quant i t ies  of  d r i l led  shaf ts  and rock  sockets ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  l inea l  foo t  
fo r  the  d iameter  des ignated  in  the  b idd ing schedu le ,  comple te  in  p lace .  
Pr ice  sha l l  inc lude excavat ion  and d isposa l  o f  spo i ls ;  d r i l l ing s lu r ry ;  
meta l  cas ing;  s tee l  re in fo rc ing;  Por t land cement  concre te ;  any  needed 
fo rming,  cur ing and f in ish ing;  expos ing o f  concre te and the  subsequent 
repa i r  o f  foundat ions ;  furn ish ing a l l  mater ia ls ,  equipment ,  and labor  fo r  
sp l ic ing o f  re in fo rc ing s tee l ;  a l l  labor ,  condu i t ,  and equ ipment  fo r  CSL  
and GGL;  and a l l  requ i red  tes t ing and tes t  repor ts.    

No add i t iona l  payment  wi l l  be  made fo r  meta l  cas ing tha t  is  to  remain  in 
p lace .    

No add i t iona l  payment  wi l l  be  made fo r  con f i rmat ion  shaf ts ,  as  the  cos ts 
a re  cons idered to  be  inc luded in  the  cos t  o f  cons t ruc t ing the  dr i l led  shaf t  
foundat ion .  

Payment  fo r  be l led sec t ions  wi l l  be  a t  the cont rac t  un i t  p r ice fo r  each 
type o f  foundat ion  const ruc ted ,  inc lud ing excavat ion  and concre te 
beyond the  d iameter  o f  the  shaf t .  

Obst ruc t ions  wi l l  be  de f ined as  e i ther  mater ia l  o r  ob jec ts  o f  excess ive 
d imens ion ,  wh ich  were  not  recorded in  the  geotechn ica l  and foundat ion 
repor t ,  e i ther  in  the  tex t  or  bor ing logs .  Payment  fo r  obs t ruc t ions  wi l l  be 
made in  accordance wi th  the  prov is ions  o f  Subsec t ion  109.04  o f  the 
spec i f i ca t ions .  

SECTION 610 PAINTING:  

610-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ish ing pa in t  and o ther 
mater ia ls  and pa in t ing concre te ,  s t ruc tu ra l  s tee l ,  o r  o ther  sur faces 
where  shown on the  p lans  in  accordance wi th  the requ i rements  o f  the 
spec i f i ca t ions .   The work  sha l l  inc lude prepara t ion  o f  the  sur faces  to  be 
pa in ted ,  the pro tec t ion and dry ing o f  the  pa in t  coa t ings  and the 
pro tec t ion  o f  pedes tr ian ,  veh icu lar  o r  o ther  t ra f f i c  near  o r  under the  work 
f rom pa in t  spa t te r  and d is f igurement .  

610-2 Mater ia ls :  

Pain t  sha l l  con form to the  requ i rements  o f  Sec t ion  1002 o f  the 
spec i f i ca t ions ,  un less  o therwise  spec i f ied .  
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610-3 Construct ion Requirements:  

610-3 .01 Weather  Condi t ions:  

Pain t  sha l l  be  app l ied on ly  on  thorough ly  d ry sur faces  and on ly  when the 
a tmospher ic  tempera ture  is  in  the  range f rom 50 degrees  F to 
100 degrees  F,  inc lus ive ,  and when the re la t ive  humid i ty  is  a t  or  be low 
75 percent .   Pa in t  sha l l  on ly  be app l ied  to  a sur face  wh ich  is  a t  leas t  
5  degrees  F above the  dew po in t .   The sur face tempera ture  shou ld 
remain  above the  min imum tempera ture  spec i f ied  above un t i l  the  pa in t  
i s  thorough ly  d ry .   Pa in t  sha l l  no t  be  app l ied  when the  a i r  i s  mis ty  o r  
when weather  cond i t ions  ex is t  wh ich  migh t  damage the  work .   I f  f resh 
pa in t  i s  damaged by  the  e lements ,  i t  sha l l  be  rep laced or  repa i red  by  the 
cont rac tor  a t  no  add i t ional  cos t  to the Depar tment .   The cont rac tor  may 
prov ide  su i tab le enc losures  to  permi t  pa in t ing dur ing inc lement  weather .  

610-3 .02 Surface Cleaning:  

(A)   Meta l  Surfaces:  

Al l  sur faces  o f  s t ruc tu ra l  s tee l  o r  o ther  meta ls,  except  ga lvan ized 
sur faces ,  sha l l  be  c leaned pr io r  to  pa in t ing.  

Al l  sur faces o f  new s t ruc tu ra l  s tee l  o r  o ther  meta ls  wh ich are to  be 
pa in ted sha l l  be  b las t  c leaned to  a near -wh i te  f in ish  in  accordance wi th 
SSPC Standard  SP10,  un less  o therwise  spec i f ied or  approved in  wr i t ing 
by  the  Engineer .  

When repa in t ing ex is t ing s tee l  s t ruc tu res ,  the  method o f  c lean ing wi l l  be  
spec i f ied  in  the  Spec ia l  Prov is ions .   Areas  no t  des ignated  fo r  repa in t ing 
wh ich  are  damaged as  a  resu l t  o f  the  cont rac tor 's  opera t ions  sha l l  be 
repa i red  by  the  cont rac tor ,  a t  no  add i t iona l  cos t  to the  Depar tment ,  and 
as  approved by  the  Engineer .  

(1 )  Blast  Cleaning:  

Al l  d i r t ,  rus t ,  o ld  pa in t ,  mi l l  sca le ,  and o ther  fo re ign  mater ia l  sha l l  be  
removed f rom s tee l  o r  other  meta l  sur faces  wi th an  approved b last  
c lean ing appara tus .   B las t  c lean ing sha l l  leave a l l  sur faces  wi th  a  dense, 
un i fo rm anchor pa t te rn  o r  p ro f i le  o f  1 .0 to  3 .0  mi ls ,  as  measured wi th  an 
approved sur face  pro f i le  compara tor  o r  p ressed f i lm rep l ica  tape. 

Abras ives  used fo r  b las t  c lean ing sha l l  be  c lean dry  sand,  minera l  gr i t ,  
s tee l  sho t ,  o r  s tee l  gr i t  and sha l l  be  graded to  p roduce sa t is fac to ry 
resu l ts .   The use o f  o ther  abras ives  wi l l  no t  be  permi t ted  un less 
approved in  wr i t ing by  the  Engineer .  

When b las t  c lean ing is  be ing per fo rmed near  mach inery ,  a l l  journa ls,  
bear ings ,  motors  and mov ing par ts  sha l l  be  sealed  aga ins t  en t ry  o f  
abras ive  dus t .  
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Blas t  c leaned sur faces  sha l l  be  pr imed or  t rea ted the  same day  b las t  
c lean ing is  done, un less  o therwise au thor ized  by  the Engineer .   I f  
c leaned sur faces  rus t  o r  a re  contaminated  wi th  fo re ign  mater ia l  be fore 
pa in t ing is  accompl ished, they  sha l l  be  rec leaned by  the  cont rac tor  a t  
no  add i t iona l  cos t  to  the  Depar tment .  

(2 )  Steam Cleaning:  

Al l  d i r t ,  grease,  loose cha lky  pa in t ,  o r  o ther  fo re ign  mater ia l  wh ich has 
accumula ted  on  prev iously  pa in ted  sur faces  sha l l  be  removed wi th  a 
s team c lean ing appara tus pr io r  to  a l l  o ther  phases  o f  c lean ing.   I t  i s  not  
in tended tha t  sound pa int  be  removed by  th is  p rocess .   Af te r  s team 
c lean ing,  any  pa in t  wh ich has  become loose,  cur led ,  l i f ted ,  o r  loses  i ts  
bond to  the  preced ing coat  o r  coa ts  sha l l  be  removed to  sound pa in t  or  
meta l  sur face  by  the  contrac tor  a t  no  add i t iona l  cos t  to  the  Depar tment .  

A de tergent  sha l l  be  added to  the  feed water  o f  the  s team genera tor  o r  
app l ied to  the  sur face  to be  c leaned.   The de tergent  sha l l  be  o f  such 
compos i t ion and sha l l  be  added in such quant i ty  tha t  the  spec i f ied 
c lean ing is  accompl ished. 

Any  res idue,  de tergent  o r  o ther  fo re ign  mater ia l  wh ich  may accumula te 
on  c leaned sur faces  sha l l  be  removed by  f lush ing wi th  f resh  water .  

Steam c lean ing sha l l  no t  be  per fo rmed more  than two weeks  pr io r  to 
s ta r t ing pa in t ing opera t ions  or  o ther  phases  o f  c lean ing.  

Subsequent  pa in t ing sha l l  no t  be per fo rmed unt i l  the  c leaned sur faces 
are  thorough ly  d ry  and in  no  case in  less  than 24  hours  a f te r  c lean ing.  

(3 )  Hand Cleaning:  

Manua l  o r  powered wi re  b rushes ,  hand scrap ing too ls ,  power  gr inders ,  
o r  sandpaper  sha l l  be  used to  remove a l l  d i r t ,  loose rus t ,  mi l l  sca le ,  o r  
pa in t  wh ich  is  no t  f i rmly  bonded to  the  sur faces .  

(4 )  Water  Blast  Cleaning:  

Water  b las t  c lean ing sha l l  be  done in  accordance wi th  NACE (Nat iona l  
Assoc ia t ion o f  Cor ros ion Engineers )  Standard  RP-01-72 wi th  normal 
water ,  no  add i t ives  to  the  water  wi l l  be  a l lowed.   A l l  a reas  o f  o i l  and 
grease on  sur faces  to  be  coated  sha l l  be  hand c leaned wi th  c lean 
pe t ro leum so lvents .   The so lu t ion  o f  so lvent  and contaminates  sha l l  be 
wiped c lean and the  sur faces  a l lowed to  a i r  d ry  p r io r  to  the  water  b las t  
c lean ing.   The cont rac tor  sha l l  no t  use  power  spray  equ ipment  o r  s imi la r  
methods  to app ly  the so lvent .   A l l  the sur faces  to be  coated sha l l  be 
power  washed wi th  a  water  p ressure  o f  no t  less  than 2000 pounds per 
square  inch  and no t  grea ter  than 5000 pounds per  square  inch .  The 
water  b las t ing equ ipment  sha l l  have a  min imum water  usage o f  5  ga l lons 
per  minu te .  
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Water  b las t  c lean ing sha l l  be  per fo rmed no more  than two weeks  pr io r  
to  the  s ta r t  o f  pa in t ing opera t ions  or  o ther  phases  o f  c lean ing.  

Subsequent  pa in t ing sha l l  no t  be per fo rmed unt i l  the  c leaned sur faces 
are  thorough ly  d ry  and in  no  case less  than 24  hours  a f te r  c lean ing.  

(B)   Concrete  Surfaces:  

Pr io r  to  pa in t ing concre te sur faces ,  la i tance and cur ing compounds sha l l  
be  removed f rom the  sur face  by  abras ive  b las t  c lean ing in  accordance 
wi th  the  requ i rements  o f  ASTM D4259.   The c leaned sur face  sha l l  have 
a  roughened,  tex tu red  appearance cons is ten t  wi th  the  sur round ing 
concre te  sur face .  

Concre te  sur faces  sha l l  be  thorough ly  dry  and f ree  o f  dus t  a t  the  t ime 
the  pa in t  is  to  be app l ied .   Any  ar t i f i c ia l  d ry ing procedures  and methods 
sha l l  be  sub jec t  to  approva l  by  the  Engineer .  

(C)   Surfaces other  than Meta l  or  Concrete:  

Pr io r  to  pa in t ing any  sur faces  o ther than meta l  o r  concre te ,  the sur face 
sha l l  be  in accordance wi th  the manufac turer  recommendat ions and as 
approved by  the  Engineer.  

610-3 .03 Appl icat ion:  

Pain t ing sha l l  be  accompl ished in  a  neat  and pro fess iona l  manner .  

For  pa in t ing meta l  sur faces ,  pa in t  sha l l  normal ly  be  app l ied  by  spray ing 
wi th  l imi ted  use  o f  hand brushes  or  ro l le rs .  

For  pa in t ing concre te  sur faces ,  the  cont rac tor  sha l l  deve lop  an 
App l ica t ion  Plan  accord ing to  the  manufac turer 's  wr i t ten 
recommendat ions .   The Plan  sha l l  inc lude: 

(A)  Rate  o f  app l ica t ion ;  
(B)  Number  o f  necessary  coats  (min imum of  two coats ) ;  
(C)  Ambien t  a i r  tempera ture ;  
(D)  Ambien t  sur face  tempera ture ;  
(E)  App l ica t ion  equ ipment ;  
(F)  Qua l i f i ca t ion  o f  workers ;  
(G)  Safe ty  and damage pro tec t ion ;  and 
(H)  Proposed sur face  preparat ion .  

For  pa in t ing concre te  sur faces ,  the  cont rac tor  sha l l  app ly  a l l  pa in t  
app l ica t ions  to  a  tes t  spec imen or  to  the  concre te  sur face ,  accord ing to  
App l ica t ion  Plan ,  fo r  the  subsequent  approva l  o f  the  Engineer .   The  
cont rac tor  sha l l  re f in ish  the  tes t  inspec t ion  areas to  match  the  pa in t  
f in ish  o f  the  sur round ing concre te  sur faces . 
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610-3 .04 Protect ion Against  Damage:  

The cont rac tor  sha l l  p rov ide  pro tec t ive  dev ices as necessary to  p revent 
damage to  the work  and to  o ther p roper ty o r  persons  f rom a l l  c lean ing 
and pa in t ing opera t ions .  

Pa in t  wh ich  resu l ts  in  an  uns igh t ly  appearance on  sur faces  no t  
des ignated  to  be  pa in ted sha l l  be  removed or  ob l i te ra ted as  approved 
by  the  Engineer .  

A l l  pa in ted  sur faces  tha t  a re  marred  or  damaged as  a  resu l t  o f  the 
cont rac tor 's  opera t ions  sha l l  be  repa i red  wi th  mater ia ls  and to  a 
cond i t ion  equa l  to  tha t  o f  the  pa in t  coa t ing spec i f ied  here in .  

Upon comple t ion  o f  a l l  pa in t ing opera t ions  and o f  any  o ther  work  the 
pa in ted  sur faces  sha l l  be  thorough ly  c leaned. 

610-3 .05 Paint ing:  

(A)   Meta l  Surfaces:  

(1 )  Genera l :  

Al l  sur faces  o f  new meta ls  sha l l  be  pa in ted  wi th  one shop coat  (pr imer )  
and two f ie ld  coats  ( the  inte rmed ia te  coat  and topcoat ) ,  un less  o therwise 
spec i f ied .  

Al l  pa in ts  used sha l l  be appropr ia te ly  chosen f rom among the  types  
descr ibed in  Subsec t ions  1002-2 .01  th rough 1002-2 .05  o f  the 
spec i f i ca t ions  and sha l l  con form to  the  requ i rements  g iven there in .  

The dry  f i lm th ickness of  the  pa in t  wi l l  be  measured in p lace  wi th  a 
ca l ib ra ted  magnet ic  f i lm th ickness  gauge in  accordance wi th  SSPC 
Standard  PA2.  

I f  the  min imum dry  f i lm th ickness is  exceeded,  i t  sha l l  be  l imi ted  to  tha t  
wh ich  wi l l  resu l t  in  un i fo rm dry ing th roughout  the  pa in t  f i lm.  

(2 )  Pr imer:  

The dry  f i lm th ickness  o f  the  pr imer  sha l l  no t  be  less  than 2 .0  mi ls  and 
be  su f f ic ien t  to  cover  the  b las t  p ro f i le  pa t te rn .  

A deep pro f i le  pa t te rn  f rom s tee l  sho t  b las t ing may requ i re  add i t ional  
app l ica t ions  o f  p r imer  to  ob ta in  su f f ic ien t  coa t ing o f  the  s tee l  sur face .  

Af te r  s t ruc tu ra l  s tee l  has been fabr ica ted ,  b las t  c leaned and accepted 
by  the  Engineer ,  a l l  sur faces ,  except  meta l  sur faces  wh ich  are  to  be 
embedded in  concre te ,  o r  wi th in  3  inches  o f  a  h igh  s t rength  bo l ted  
connect ion ,  sha l l  be  pa in ted  wi th  a  p r imer .  
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St ruc tura l  s tee l  wh ich is  to  be we lded sha l l  no t  be  pa in ted  be fore we ld ing 
is  comple te .   I f  i t  i s  to be  we lded on ly  in  the  fabr ica t ing shop and 
subsequent ly  e rec ted  by  bo l t ing,  i t  sha l l  rece ive  one coat  o f  p r imer  a f ter  
the  shop we ld ing is  comple ted .   Areas  o f  s t ruc tura l  s tee l  to  be  f ie ld 
we lded sha l l  be  masked and the  remainder  o f  the s tee l  sha l l  be  g iven 
one coat  o f  p r imer .  

As  soon as  prac t icab le  a f te r  be ing accepted  by  the  Engineer  and pr io r  
to  remova l  f rom the  shop,  mach ine- f in ished sur faces  sha l l  be  coated 
wi th  a  rus t  inh ib i to r  wh ich can eas i ly  be  removed.   Sur faces  o f  mi l led  or  
f in ished i ron  and s tee l  cas t ings  sha l l  be  pa in ted  wi th  one coat  o f  p r imer .  

Erec t ion  marks fo r  f ie ld  ident i f i ca t ion o f  s tee l  members  and we igh t  marks 
sha l l  be  pa in ted  upon surface  areas  prev ious ly  pa in ted  wi th  the  pr imer .  

(3 )  Intermediate  Coat :  

The in te rmed ia te  coat  sha l l  be  appropr ia te ly  t in ted  to  cont ras t  wi th  the  
pr imer .   The dry f i lm th ickness  o f  the  in te rmed ia te  coat  sha l l  no t  be  less 
than 2 .0  mi ls .  

Af te r  e rec t ion o f  s tee l  s t ruc tu res has been comple ted ,  inc lud ing a l l  
r i ve t ing,  we ld ing,  bo l t ing,  and any  s t ra igh ten ing o f  bent  meta l ,  a l l  
adher ing rus t ,  sca le ,  d i r t ,  grease,  and o ther fo re ign  mater ia l  sha l l  be 
removed as  spec i f ied  under  Subsec t ion  610-3 .02  o f  the  spec i f i ca t ions .   
A l l  a reas  where the pr imer  is  damaged or  deter io ra ted sha l l  be 
thorough ly  c leaned and spot  pa in ted  wi th  the  same type o f  pa in t  used 
fo r  the  pr imer  and to  the  spec i f ied  dry  f i lm th ickness .  

When the  spot  pa in t ing coat  is  thorough ly  d ry ,  the  in te rmed ia te  coat  
sha l l  be app l ied .   In  no  case sha l l  a  succeed ing coat  be  app l ied  un t i l  the 
prev ious  coat  has  dr ied  th roughout  the  fu l l  th ickness  o f  the  pa in t  f i lm.  

(4 )  Topcoat:  

Al l  smal l  c racks  and cav i t ies  wh ich  have no t  become sea led  in  a 
water t igh t  manner  by  the  in te rmed ia te  coat  sha l l  be  f i l led  be fore  the 
topcoat  is  app l ied .  

At  the  op t ion  o f  the  contrac tor ,  the  in te rmed ia te  coat  and the  topcoat 
may be  app l ied  in  the  shop.   When f in ished coats  a re  app l ied  in  the 
shop,  the  cont rac tor  sha l l  repa in t  a l l  damaged or  de ter io ra ted  areas  in 
the  f ie ld  as  d i rec ted  by  the  Engineer .  

The dry  f i lm th ickness  o f  the  topcoat  sha l l  be  no t  less  than 2 .0  mi ls .  

(B)   Concrete  Surfaces:  

When pa in t ing is  spec i f ied  on  the  p lans  or  in  the  spec ia l  p rov is ions ,  
pa in t  con forming to  the  requ i rements  o f  Subsec t ion  1002-2 .06  o f  the 
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spec i f i ca t ions ,  sha l l  be app l ied  to  the  exposed concre te  sur faces 
tabu la ted  be low,  except  tha t  s idewalks ,  appur tenant  curbs ,  downdra ins ,  
and br idge deck  sur faces  sha l l  be  exc luded. 

Al l  concre te  sha l l  be  f in ished and cured in  accordance wi th  the 
requ i rements  o f  the  spec i f i ca t ions  pr io r  to  the  app l ica t ion  o f  the  pa in t .  

(1 )  Cast - in-Place Box Girder  Br idges:  

Al l  sur faces  o f  the  supers t ruc tu re ,  inc lud ing the  s ides  and bo t toms of  
the  box  g i rders ,  sha l l  be  pa in ted .  

(2 )  Pre-cast  I -Girder  Br idges:  

Br idge s t ruc tu res  wi th  veh icu lar  t ra f f i c  pass ing beneath  a t  pos ted 
speeds o f  less  than 55  mi les  per  hour ,  o r  wi th  pedest r ian  t ra f f i c  beneath ,  
sha l l  be  pa in ted on  a l l  sur faces o f  the  supers t ruc tu re  inc lud ing bo th 
s ides  and bo t toms o f  the  pre-cas t  g i rders  and the  unders ide  o f  decks .  

Br idge s t ruc tu res  wi th  veh icu lar  t ra f f i c  pass ing beneath  a t  pos ted 
speeds o f  55  mi les  per  hour  o r  more ,  and wi th  no  pedest r ian  t ra f f i c  
beneath ,  sha l l  be pa in ted on  a l l  sur faces  o f  the supers t ruc tu re  wi th  the 
except ion  o f  the  s ides  o f  the  in te r io r  g i rders ,  the  in te r io r  s ide  o f  ex te r io r  
g i rders ,  and the  unders ide  o f  the  deck .  

(3 )  Pre-cast  Box and Slab Girder  Br idges:  

Al l  sur faces  o f  the  superst ruc tu re  inc lud ing the  s ides  o f  ex te r io r  g i rders 
and the  bo t tom sur faces  of  the  box  or  s lab  g i rder  when exposed to  t ra f f i c  
v iew sha l l  be  pa in ted .  

(4 )  Br idge Substructure  and Wal ls :  

Al l  sur faces  o f  b r idge p ie rs ,  inc lud ing the  p ie r  caps  and bo t toms o f  
in tegra l  p ie r  caps ,  p i les ,  co lumns,  parapet  wal ls  and abutments,  
concre te  re ta in ing wa l ls  and no ise  bar r ie r  wa l ls  sha l l  be  pa in ted to  at  
leas t  1  foo t  be low f in ished grade.  

(5 )  Barr iers:  

Al l  sur faces o f  b r idge bar r ie rs  and the s ides  and tops o f  permanent 
bar r ie rs  no t  ad jacent  to  the  t rave led  way sha l l  be  pa in ted .  

(C)   Surfaces other  than Meta l  or  Concrete:  

Sur faces  o ther  than meta l  o r  concre te  sha l l  be pa inted  as recommended 
by  the  pa in t  manufac turer  and as  approved by  the  Engineer .  
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Al l  misce l laneous s tee l  i tems tha t  a re  no t  e lements  o f  b r idges ,  can t i lever 
s ign  suppor ts ,  o r  b r idge t russ  s ign  s truc tu res ,  may be  hand-c leaned and 
have the  requ i red  f ie ld  pain t  coa ts  app l ied  in  the  shop. 

610-3 .06 Paint ing Damaged Galvanized Coat ing:  

Damaged areas  o f  ga lvanized coat ing sha l l  be  roughened by  sand ing or  
ac id  t rea tment .  The roughened areas  sha l l  be  pa in ted  wi th  two coats  o f  
z inc- r ich  p r imer ,  con forming to  the  requ i rements  o f  Subsec t ion  1002-
2 .02  o f  the  spec i f i ca t ions.  

610-4 Fie ld Adhesion Test ing:  

Random adhes ion tes t ing o f  the  comple ted pa in t  f in ish  may be  per fo rmed 
by  the Depar tment a f te r  a  min imum of  30  days  f rom the  t ime of  
app l ica t ion .  

I f  adhes ion  tes t ing is  per fo rmed,  i t  w i l l  be  done accord ing to  one or  bo th 
o f  the  fo l lowing methods and sha l l  meet  the  respec t ive  requ i rements .   
When tes t ing is  per fo rmed in  accordance wi th  ASTM D4541,  Method E,  
a  s t rength  o f  a t  leas t  100 pounds per  square  inch  is  requ i red .   When 
tes t ing is  per fo rmed in  accordance wi th ASTM D3359,  Method A,  a  ra t ing 
o f  3A or  h igher  is  requ i red .  

610-5 Basis  of  Payment:  

No measurement  o r  payment  wi l l  be  made fo r  pa in t ing as  spec i f ied 
here in  and on  the  p lans ,  o r  fo r  independent  labora tory  tes ts ,  sur face 
prepara t ion ,  and supp ly ing samples ,  the  cos t  be ing cons idered as 
inc luded in  the  pr ices pa id  fo r  the  var ious  cont rac t  i tems o f  work  
invo lv ing pa in t ing.  
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SECTION 701 MAINTENANCE AND PROTECTION OF TRAFFIC:  

701-1 Descr ipt ion:  

The work  under th is  sec t ion  sha l l  cons is t  o f  p rov id ing f lagging serv ices 
and p i lo t  t rucks ,  and furn ish ing,  ins ta l l ing,  ma in ta in ing,  mov ing and 
remov ing bar r icades ,  warn ing s igns ,  l i gh ts ,  s igna ls ,  cones ,  and o ther 
t ra f f i c  con t ro l  dev ices  to p rov ide  sa fe  and e f f ic ien t  passage th rough 
and/or  around the  work  and to  p ro tec t  workers  in  o r  ad jacent  to  the  work 
zone.   The work  sha l l  be done in  accordance wi th  the  requ i rements  of  
Par t  6  o f  the  Manua l  on Un i fo rm Tra f f ic  Cont ro l  Dev ices (MUTCD) and 
the  assoc ia ted  Ar izona Depar tment  o f  Transpor ta t ion  supp lement .   When 
re fe r red  to  here in ,  these documents  wi l l  be  re fe r red  to  as  MUTCD and  
assoc ia ted  ADOT Supp lement .  

The requ i rements  o f  the  MUTCD and assoc ia ted  ADOT Supp lement  sha l l  
be  cons idered as  the  min imum s tandards  fo r  the  pro tec t ion  o f  workers 
and the  t rave l ing pub l ic .  

When a  t ra f f i c  con t ro l  p lan  is  inc luded in  the  pro jec t  p lans ,  th is  p lan 
sha l l  govern  un less  an  a l te rna te  p lan ,  acceptab le to  the  Engineer ,  i s  
submi t ted  by  the  cont rac tor .   I f  no  t ra f f i c  con t ro l  p lan  is  p rov ided or  i f  
the  cont rac tor  des i res  to dev ia te  f rom the  prov is ions  fo r  ma in ta in ing 
t ra f f i c  as  descr ibed in  th is  sec t ion ,  i t  sha l l  submi t  to  the  Engineer  fo r  
approva l  a  p roposed sequence o f  opera t ions  and a  compat ib le method 
o f  ma in ta in ing t ra f f i c .  

The cont rac tor ’s  submi t ta l  sha l l  be  prepared by an  ind iv idua l  meet ing 
one o f  the  fo l lowing c r i te r ia :  

(A)  Has success fu l ly  comple ted  a  recogn ized t ra f f ic  con t ro l  
superv isor  t ra in ing and cer t i f i ca t ion  program.   The t ra f f ic  
con t ro l  superv isor  t ra in ing and cer t i f i ca t ion  prov ided by  the 
Amer ican Tra f f ic  Safe ty  Serv ices Assoc ia t ion  (A.T.S.S.A. )  o r  
the  In te rna t iona l  Mun ic ipa l  S igna l  Assoc ia t ion  ( IMSA)  sha l l  
be  acceptab le .   Tra in ing and cer t i f i ca t ion  th rough o ther 
p rograms must  be  approved in  advance by  the  Engineer .   The 
ind iv idua l ’s  t ra in ing and cer t i f i ca t ion  sha l l  be  curren t  and 
must  be  va l id  th roughout  the  dura t ion  o f  the  pro jec t .   In  o rder 
to  remain cur ren t  wi th the  Depar tment ,  t ra in ing and 
cer t i f i ca t ion  sha l l  be  comple ted  or  renewed a t  leas t  once 
every  four  years ;  o r  

(B)  Be a  l i censed pro fess iona l  engineer  regis te red  in  the  Sta te  
o f  Ar izona and have comple ted  an  approved t ra f f ic  con t ro l  
superv isor  t ra in ing program,  as  spec i f ied  in Subsec t ion 
108.03  o f  the  spec i f i ca t ions .   The t ra in ing sha l l  be  cur ren t  
and must be va l id  th roughout  the  dura t ion o f  the  pro jec t .   In  
o rder  fo r  the  t ra in ing to  remain  curren t  wi th  the  Depar tment ,  
i t  sha l l  be  comple ted  or  renewed every  four  years .  
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The cont rac tor  sha l l  submi t  p roo f  o f  the  proposed ind iv idua l ’s  
c redent ia ls  a t  the  precons t ruc t ion  conference.   The cont rac tor  bears  a l l  
respons ib i l i t y  fo r  any  such cont rac tor -submi t ted  t ra f f i c  con t ro l  p lan ,  
whether  p repared by  i ts  d i rec t  employee or  o ther  ind iv idua l .  

The cont rac tor ’s  p roposal  sha l l  be  submi t ted  ear ly  enough to  a l low a t  
leas t  two weeks  fo r  rev iew and approva l  be fore  use  o f  the  proposed 
t ra f f i c  con t ro l  p lan .  

The t ra f f i c  con t ro l  and sa fe ty  p lan  o f  the  cont rac tor ,  a long wi th  the 
cont rac tor 's  work  schedu le  and ac tua l  opera t ions ,  sha l l  be  such tha t  no 
cond i t ion  tha t  is  cons idered to  be  unsafe ,  in  the  op in ion  o f  the  Engineer ,  
sha l l  ex is t .   The t ra f f i c  con t ro l  p lan  sha l l  assure tha t  misce l laneous 
opera t ions  occur r ing th roughout  the  work ,  as  we l l  as  dur ing the  f ina l  
s tages ,  a re adequate ly  p ro tec ted .   As  a resu l t  o f  e f fec t ive  p lann ing and 
e f f ic ien t  schedu l ing o f  the  type  and quant i ty  o f  work ,  the  dura t ion ,  
degree,  length ,  amount ,  s ize ,  e tc . ,  o f  any  t ra f f ic  res t r ic t ion  or  lane 
c losures  sha l l  be  l imi ted  to  tha t  abso lu te ly  necessary  to  p rov ide  a  sa fe 
cond i t ion  fo r  bo th  t ra f f i c  and cons t ruc t ion  personne l .  

701-2 Mater ia ls  (Equipment ,  Workers ,  Devices and 
Faci l i t ies) :  

701-2 .01 Genera l :  

(A)   Conformance:  

Except  as  spec i f ied  here in ,  a l l  equ ipment ,  p rocedures  used by  workers ,  
dev ices  and fac i l i t ies  shal l  con form to  the  requ i rements  o f  the  MUTCD 
and assoc ia ted  ADOT Supp lement .  

(B)   Safety:  

(1 )  Genera l  Requirements:  

Al l  t ra f f i c  con t ro l  dev ices  l i s ted be low as  Category  I  and Category I I  
dev ices sha l l  meet  the  eva lua t ion  c r i te r ia  for  Tes t  Leve l  I I I  per  NCHRP 
(Nat iona l  Coopera t ive  Highway Research  Program)  Repor t  350.  

At  the  pre-cons t ruc t ion  conference the  cont rac tor  sha l l  submi t  a  le t te r  
cer t i fy ing tha t  a l l  such  t ra f f i c  con t ro l  dev ices  to  be  used on  the  pro jec t  
wi l l  meet  the  above- re fe renced c r i te r ia .   The cer t i f i ca t ion  sha l l  con ta in 
the  fo l lowing:  

(a )  A l i s t  o f  a l l  Category  I  and I I  t ra f f i c  con t ro l  dev ices  
to  be  used on  the  pro jec t ;  

(b )  The pro jec t  number ;  
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(c )  A s ta tement  ver i fy ing that  these dev ices ,  and the ir  
app l ica t ion ,  meet  the  requ i rements  o f  NCHRP Repor t  
350 Tes t  Leve l  I I I ;  and 

(d )  The name,  t i t le  and s ignature  o f  a  person hav ing  
lega l  au thor i ty  to  b ind  the  manufac turer  o r  supp l ie r  
o f  the  Category  I  and I I  dev ices .   The b ind ing 
au thor i ty  sha l l  be  in  accordance wi th  the  app l icab le  
requ i rements  o f  Subsec t ion  106.05(B)  o f  the  
spec i f i ca t ions  .  

I f  add i t iona l  Category  I  and I I  dev ices  are  requ i red  a t  a  la te r  da te ,  the 
cont rac tor  sha l l  p rov ide  an  amended cer t i f i ca t ion  le t te r  to  the  Engineer 
spec i fy ing tha t  such dev ices  a lso  comply  wi th  the  requ i rements  o f  
NCHRP Repor t  350 Tes t  Leve l  I I I .  

For  a l l  Category  I  and Category  I I  dev ices used on the pro jec t  the 
cont rac tor  sha l l  a lso  acqui re  o r  have access  to  repor ts  wh ich  ver i fy  tha t  
such dev ices  meet  the  above- re fe renced cr i te r ia.   The repor ts  sha l l  
con ta in  the  name and mode l  o f  the  tes ted  t ra f f i c  con tro l  dev ices ,  de ta i led 
drawings  or  p roduc t  l i te ra tu re  o f  each,  and under what  cond i t ions  the 
dev ices  passed.   The t ra f f i c  con t ro l  dev ices  de ta i led  in  the  repor t  sha l l  
be  the  comple te  warn ing dev ices ,  inc lud ing warn ing l i gh ts ,  f lags ,  ba l las t  
and any  o ther  aux i l ia ry  a t tachment  a l lowed.  Repor ts  fo r  Category  I I  
dev ices  are  prepared by  the  FHWA.  For  Category  I  dev ices ,  the  supp l ie r  
is  respons ib le  fo r  tes t ing the  produc t  and prov id ing a  repor t  wh ich  
ver i f ies  tha t  the  dev ice  meets  the  c r i te r ia  o f  NCHRP Repor t  350,  Tes t  
Leve l  I I I .   I f  reques ted by  the Engineer ,  the cont rac tor  sha l l  p rov ide  
cop ies  o f  such repor ts  wi th in  one work ing day .   

(2 )  Category  I  Devices:  

Category  I  dev ices  are  low-mass t ra f f i c  con t ro l  dev ices tha t  wi l l  not  
cause an apprec iab le  change in  speed o f  an  impact ing veh ic le ,  nor  is  i t  
l i ke ly  tha t  any  par t  o f  the  dev ice  wi l l  in t rude in to  the  passenger 
compar tment .   The fo l lowing t ra f f i c  con t ro l  dev ices  wi l l  be  cons idered 
Category  I  dev ices :  rubber  o r  p las t ic  t ra f f i c  cones ,  rubber  o r  p las t ic  
tubu la r  markers ,  s ingle  p iece  p las t ic  d rums,  p las t ic  o r  f iberg lass 
de l ineators .   No warn ing  l igh ts ,  s igns ,  f lags  or  o ther  aux i l ia ry  dev ices 
are  a l lowed on  Category  I  dev ices .   Shou ld  any  o f  these a t tachments  be 
added to  a  Category  I  dev ice ,  the  Category  I  dev ice  wi l l  be  cons idered 
a  Category  I I  dev ice .   Ba l las t  a t  the  base,  such as a  rubber  t i re ,  i s  an 
acceptab le  a t tachment  to Category  I  dev ices .   The  s ingle  p iece  p las t ic  
d rum re fe rs  to  the  cons t ruc t ion  o f  the  body  o f  the drum exc lus ive  o f  a 
separa te  base,  i f  any .  

(3 )  Category  I I  Devices:  

Category  I I  dev ices  are  low-mass t ra f f i c  con t ro l  dev ices  tha t  wi l l  no t  
cause a  s ign i f i can t  change in  speed o f  an  impact ing veh ic le .   The 
fo l lowing t ra f f i c  con t ro l  dev ices wi l l  be  cons idered Category  I I  dev ices :  
type  I ,  I I ,  and  I I I  bar r icades  wi th  o r  wi thout  warn ing l igh ts ;  ver t ica l  
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pane ls wi th  o r  wi thout  warn ing l igh ts ;  s igns  and s ign  s tand (a l l  types) 
wi th  o r  wi thout  warn ing  l i gh ts  and/or  f lags ;  d rums,  o ther  than those l i s ted 
in  Category  I ,  wi th  o r  wi thout  warn ing l igh ts ;  and any  Category  I  dev ices 
wi th  a t tached warn ing l igh ts .  

701-2 .02 Flashing Arrow Panels:  

Flash ing ar row pane ls  sha l l  con form to  the requ i rements  o f  the  MUTCD 
and assoc ia ted  ADOT Supp lement  wi th  the  fo l lowing add i t ions :  

Each ar row pane l  sha l l  have i ts  own independent  power  source .   The 
power  source  sha l l  be  capab le  o f  supp ly ing adequate  cont inuous  power 
fo r  the  s ign  opera t ion  over  ex tended per iods  o f  t ime.   Fue l  capac i ty  sha l l  
be  such as  to  p rov ide fo r  a t  leas t  12 hours  o f  con t inuous  opera t ion 
wi thout  re fue l ing.   Pane ls may be  so la r  powered wi th  adequate  energy 
source to p rov ide  fo r  a t  leas t  12  hours o f  con t inuous  opera t ion  wi thout  
re fue l ing or  recharging.  

701-2 .03 Temporary  Concrete  Barr ier :  

Temporary  concre te bar r ie r  sha l l  be  precas t  sec t ions  conforming to  the 
requ i rements  o f  S ign ing  and Mark ing Standard Drawing C-3  and 
Subsec t ions  910-2  and 910-3  o f  the  spec i f i ca t ions .  

The cont rac tor  sha l l  p rov ide ,  a t  the  precons t ruc t ion  conference,  a 
cer t i f i ca te  o f  compl iance,  conforming to  the  requ i rements  o f  Subsec t ion 
106.05 o f  the  spec i f i ca t ions ,  s ta t ing tha t  any  temporary  concre te  bar r ie r  
to  be  used on the pro ject  con forms to  Sign ing and Mark ing Standard  
Drawing C-3 .   The cont rac tor  sha l l  inc lude the  pro jec t  number  on  the 
submi t ta l .  

701-2 .04 Temporary  Impact  At tenuat ion Devices:  

Temporary  impact  a t tenuat ion  dev ices sha l l  con form to  the  requ i rements 
o f  Subsec t ions  702-2  and 702-3  o f  the  spec i f i ca t ions  fo r  the  type  of  
dev ice  shown on the  pro jec t  p lans  or  as  approved by  the  Engineer .  

Temporary  Impact a t tenuat ion  dev ices sha l l  a lso  meet  eva lua t ion c r i te r ia  
fo r  Tes t  Leve l  3  per  NCHRP (Nat iona l  Coopera t ive  Highway Research 
Program)  Repor t  350,  o r  fo r  Tes t  Leve l  3  per  MASH (AASHTO Manua l  
fo r  Assess ing Safe ty  Hardware) .   The cont rac tor  sha l l  p rov ide ,  a t  the 
precons t ruc t ion  conference,  a  cer t i f ica te  o f  compl iance,  conforming to 
the  requ i rements  o f  Subsec t ion  106.05 o f  the speci f i ca t ions ,  cer t i fy ing 
tha t  any  temporary  impact  a t tenuat ion  dev ices  to  be used on  the  pro ject  
wi l l  meet  the  above requ i rement .   The cont rac tor  sha l l  inc lude the  pro jec t  
number  on  the  submi t ta l .   
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701-2 .05 Temporary  Pavement  Mark ings:  

(A)   Temporary  Raised Pavement  Markers  and Chip  Seal 
 Pavement  Markers:   

Temporary  Pavement  Markers  may be  Temporary Ref lec t ive  Markers ,  
Permanent  Ref lec t ive  Markers  (used as  Temporary )  o r  Non-Ref lec t ive 
Markers ,  as  requ i red  on the  Pro jec t  Plans  or  as  approved by  the 
Engineer .  

Temporary  Pavement  Markers  sha l l  be  in  conformance wi th  Standard 
Drawings  M-19 and M-20,  and Subsec t ions  706-2  and 706-3 o f  the  
spec i f i ca t ions ,  and wi l l  be  inc luded on  a  l i s t  o f  p re-approved produc ts 
ma in ta ined by  the  Depar tment .  

Ch ip  Sea l  Pavement  Markers  sha l l  con form to  Standard  Drawing M-20.  
The Ch ip  Sea l  marker  body  and cover  sha l l  be  manufac tured  f rom a  
po lyure thane mater ia l  conforming to  the  fo l lowing requ i rements :  

 Requirement  ASTM Test  Method 
Spec i f ic  Grav i ty  (Min . )  1 .19 D792 
Hardness  (Min . )  80A D2240 
Tens i le  St rength  (Min .  PSI )  4 ,600 

D412 Ul t imate  Elongat ion  (Min .  %)  330 
Modu lus  @ 300% PSI  1 ,000 
St i f fness  @ 
  -20  °F (Min .  PSI )  
   70  °F (Min .  PSI )  

 
17 ,000 

900 

 
D1053 

Compress ion  Set 
  22  hrs .  @ 70 °C 65 D395 

Taber  Abras ion ;  CS 17 whee l ,  
Wt .  Loss  (mg/1000 cyc les)  3  - - -  

 
Ref lec t ive  tape sha l l  be  meta l ized  po lycarbonate  mic ropr ism 
re t ro re f lec t ive  mater ia l  wi th  acry l ic  back ing or  equa l .   The tape sha l l  
have a  min imum re f lec tance equa l  to  or  grea ter  than 1 ,800 cande las per 
foo t -cand le  per  square  foo t  a t  0 .10-degree observa t ion  and 0-degree 
en t rance angles .  

(B)   Preformed Pavement  Mark ings:  

Preformed Pavement Mark ings  sha l l  be  e i ther Type I I  (Temporary -
Removab le)  o r  I I I  (Temporary -Nonremovab le) ,  as  ind ica ted  on  the 
pro jec t  p lans  or  as  approved by  the  Engineer .   Pre formed Pavement  
Mark ings  sha l l  be  in  conformance wi th  the  requ i rements  o f  Sec t ion  705 
o f  the  spec i f i ca t ions  and sha l l  be  inc luded on  a  l i s t  o f  p re-approved 
produc ts  ma in ta ined by  the  Depar tment .  
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701-2 .06 Temporary  Sign Supports:  

Temporary  Sign  Suppor ts  may be  wood,  s tee l  o r  a luminum,  a t  the  op t ion 
o f  the  cont rac tor  and sha l l  be  approved by  the  Engineer  p r io r  to  
ins ta l la t ion .   Wood pos ts sha l l  be  Southern  Pine ,  Douglas  Fi r  o r  o ther 
so f t  wood.   Wood pos ts  need no t  be  t rea ted .   Embedded pos ts  sha l l  meet 
the  c r i te r ia  es tab l ished under  NCHRP Repor t  350 fo r  b reakaway s ign  
suppor ts .  

Angle  b races  wi l l  no t  be  a l lowed.  

701-2 .07 Del ineators:  

Del ineators  sha l l  be  as  shown on the  p lans  and shal l  be  in  conformance 
wi th  the  Standard  Drawings  and Subsec t ion  703-2  o f  the  spec i f i ca t ions .  

701-2 .08 Barr icades and Other  Channel iz ing Devices: 

Type I  bar r icades  hav ing a  min imum of  270 square  inches  o f  
re t ro re f lec t ive  a rea  fac ing t ra f f i c ,  and o therwise  conforming to  the 
MUTCD,  may be  used in  l ieu  o f  Type I I  bar r icades in  f reeway or  o ther 
h igh  speed app l ica t ions ,  un less spec i f i ca l ly  excepted  in the  pro ject  
p lans .  

Al l  sheet ing fo r  bar r icades  and o ther  channe l iz ing dev ices  sha l l  con form 
to  the  requ i rements  o f  Sec t ion  1007 o f  the  spec i f i ca t ions .  

701-2 .09 Drums:  

Sheet ing type  fo r  d rums sha l l  con form to  the  requ i rements  fo r  work  zone 
dev ices  shown in  Sec t ion  1007 o f  the  spec i f i ca t ions.  

701-3 Construct ion Requirements:  

701-3 .01 Genera l :  

The cont rac tor  sha l l  p rov ide  fo r  the  adequate  pro tec t ion  o f  a l l  veh icu la r  
and pedest r ian  t ra f f i c  and workers  th rough any  por t ion  o f  the  work  where 
cons t ruc t ion  opera t ions in te r fe re wi th ,  obs t ruc t ,  or  c rea te  a hazard  to  
the  movement  o f  t ra f f i c .  

At  the  pre-cons t ruc t ion  conference,  the  cont rac tor  sha l l  p rov ide  the 
Engineer  wi th  the  name o f  the  cont rac tor 's  employee who is  respons ib le  
fo r  imp lement ing,  mon i to r ing,  and a l te r ing,  as  necessary ,  the  t ra f f i c  
con t ro l  p lan .   The Engineer  wi l l  then  adv ise the  loca l  law enforcement 
agency  hav ing ju r isd ic t ion ,  o f  the  names o f  the  cont rac tor 's  
representa t ive  and a  representa t ive  o f  the  Depar tment  who wi l l  ac t  in  a 
s imi la r  capac i ty .   The cont rac tor 's  des ignee sha l l  be  ava i lab le  a t  any 
t ime to  respond to  ca l ls  invo lv ing damage or  d isp lacement  to  bar r icades ,  
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l igh ts ,  s igns  and o ther  dev ices  resu l t ing f rom vanda l ism,  t ra f f i c  acc ident 
o r  o ther  causes .  

I f ,  a t  any  t ime,  the  Eng ineer  de termines  tha t  su f f ic ien t  t ra f f i c  con t ro l  i s  
no t  be ing prov ided or  ma in ta ined,  the  Engineer  may order  suspens ion  o f  
the  work  un t i l  the proper  leve l  o f  t ra f f i c  con t ro l  i s  ach ieved.  In  cases  of  
ser ious  or  wi l l fu l  d is regard  fo r  sa fe ty  o f  the  pub l ic  o r  workers  by  the 
cont rac tor ,  the  Engineer  may proceed to  p lace the  t ra f f i c  con t ro l  
measures  in  p roper  cond i t ion  and deduct  the  cos t  thereo f  f rom monies 
due or  becoming due the  cont rac tor .  

A l l  con t rac tor 's  personnel ,  equ ipment ,  mach inery ,  too ls  and supp l ies 
sha l l  be  kept  c lear o f  ac t ive  t ra f f i c  lanes ,  except  as  necessary fo r  the 
prosecut ion o f  the  work .   The cont rac tor  sha l l  prompt ly  remove any 
mater ia l  o r  debr is  tha t  is  sp i l led  or  t racked on to  the  t rave led  roadway as 
a  resu l t  o f  the  prosecut ion  o f  the  work  a t  no  add i t iona l  cos t  to  the 
Depar tment .   Mater ia ls ,  veh ic les  and parked equ ipment  sha l l  be  kept  as 
fa r  f rom the  t rave led  way as  prac t ica l .   The contrac tor  sha l l  no t  park 
equ ipment  o r  s to re  mater ia ls  wi th in  30  fee t  o f  the  edge o f  a  t rave led  way 
un less  an  adequate  bar r ie r  is  p resent .   Equ ipment  may be  parked and 
mater ia ls  may be s to red  in  the r igh t -o f -way on ly  a t  loca t ions  approved 
by  the  Engineer .  

Any  dev ices  prov ided under  th is  sec t ion  wh ich  are  los t ,  s to len ,  des t royed 
or  a re  deemed unacceptab le  by  the  Engineer ,  wh i le  the i r  use  is  requ i red 
on  the pro jec t ,  sha l l  be rep laced by  the  cont rac tor  and,  except as 
here ina f te r  spec i f ied  fo r  temporary  impact  a t tenuators ,  a t  no  add i t iona l  
cos t  to the Depar tment .   A l l  such  dev ices sha l l  be rep laced by  the  end 
o f  the  work  sh i f t  un less  otherwise  spec i f ied .  

The Engineer  sha l l  be  so le  judge as  to  wh ich s igns  may requ i re  
embedded pos ts ,  por tab le s tands  or  another  type  o f  suppor t .  

701-3 .02 Maintenance and Protect ion of  Traf f ic :  

Al l  t ra f f i c  con t ro l  dev ices necessary fo r  the  f i rs t  s tage o f  cons truc t ion 
sha l l  be  proper ly  p laced and in  opera t ion  be fore any  cons t ruc t ion  is  
a l lowed to  s ta r t .   When work  o f  a  p rogress ive  na ture  is  invo lved,  such 
as  resur fac ing a  roadway under t ra f f i c ,  the  necessary  dev ices sha l l  be 
moved concur ren t ly  wi th  the  advanc ing opera t ion .   The use o f  temporary 
dev ices sha l l  no t  be  ex tended beyond the an t ic ipated  dura t ion o f  one 
work  sh i f t ' s  p roduc t ion .  

Al l  t ra f f i c  con t ro l  dev ices sha l l  be kept  c lean and f ree  f rom d i r t ,  mud, 
and roadway gr ime.   Scratches ,  r ips  and tears  in  re f lec t ive  sheet ing,  o r  
loss  o f  f luorescence in  f luorescent  p r ismat ic  sheet ing,  as  de termined by  
the  Engineer ,  sha l l  be  prompt ly  cor rec ted  by  the  cont rac tor .  

Temporary  pavement mark ings  sha l l  be app l ied  in  con junc t ion  wi th 
changes in  the  t ra f f ic  pat te rn .   P lacement  o f  new pavement mark ings 
and remova l  o f  o ld  mark ings  sha l l  be  done immedia te ly  when the  need 
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fo r  each ar ises .   Temporary  mark ings  and dev ices  sha l l  be  removed and 
new roadway mark ing sha l l  be comple ted  wi th in 24  hours a f te r  any 
changes in  t ra f f i c  pa t te rn  un less  o therwise  d i rected  by  the  Engineer .   
Ob l i te ra t ion  o f  the  temporary  pavement  mark ings  sha l l  be  in 
conformance wi th  Subsect ion  701-3 .06  o f  the  spec i f i ca t ions .  

Types  o f  bar r icades ,  suppor ts  o r  dev ices  no t  spec i f i ca l ly  descr ibed in 
the  MUTCD and assoc ia ted  ADOT Supp lement ,  bu t  wh ich  wou ld  cause a 
hazard to  t ra f f i c  i f  used by  the cont rac tor ,  wi l l  not  be  permi t ted  in  the 
work  a rea .   The methods used by a  cont rac tor  to cont ro l  t ra f f i c  when 
there  are  no  de ta i ls  inc luded in  the  cont rac t ,  sha l l  p roduce a  sa fe 
cond i t ion  fo r  t rave l  to  the max imum ex ten t  poss ib le a t  a l l  t imes.  

701-3 .03 Temporary  Concrete  Barr iers:  

Barr ie rs  sha l l  be  ins ta l led  in  accordance wi th  the  de ta i ls  and a t  the 
loca t ions shown on the pro jec t  p lans or  where  d i rected  by the Engineer .   
Sec t ions  o f  temporary bar r ie r  sha l l  be  fas tened together  as  shown on 
the  Standard  Drawings  to  fo rm a cont inuous  cha in .   Af te r  p lacement ,  
each un i t  sha l l  be  moved longi tud ina l ly  to  remove s lack  in the  jo in ts 
be tween the  un i ts .   Where  shown on the  pro jec t  p lans  or  d i rec ted  by  the 
Engineer ,  the  ends  o f  the bar r ie r  run  sha l l  be  f la red  back  or  f i t ted  wi th 
an  impact  a t tenuat ion  dev ice .   At tenuat ion  dev ices  sha l l  be  ins ta l led  in 
accordance wi th  the  requ i rements  o f  Subsec t ion  701-3 .04  o f  the 
spec i f i ca t ions .  

Bar r ie r  Markers  sha l l  be ins ta l led  as  shown on the  pro jec t  p lans  or  
s tandard  drawings .  

Any  un i t  wh ich  has  been excess ive ly  damaged,  as  de termined by  the 
Engineer ,  sha l l  no t  be used.   Any  un i t  damaged dur ing or  a f te r  
ins ta l la t ion sha l l  be  rep laced wi th  an  undamaged un i t  by  the c lose  o f  
tha t  work  sh i f t ,  a t  no  add i t iona l  cos t  to  the  Depar tment .  

Temporary  Glare  Screen sha l l  be ins ta l led  on  bar r ie rs  a t  loca t ions  shown 
on p lans ,  and on  bar r ie rs used to  separa te oppos ing t ra f f i c  on f reeway 
cons t ruc t ion  cont rac ts  in  u rban areas .   When bar r ie r  is  used on  f reeway 
cons t ruc t ion  to  separa te t ra f f i c  f rom cons t ruc t ion  opera t ions ,  g la re 
screen may be  requ i red  when cons t ruc t ion  ac t iv i ty  is  con t inuous  fo r  a t  
leas t  1 ,500 fee t  ad jacent  to  the  ac t ive  t ra f f i c  lanes .  

Temporary  Glare  Screen sha l l  be  expanded meta l  o r  p las t ic  a t tached to 
the  bar r ier  by  a  method sa t is fac to ry  to  the Engineer .   Temporary  Glare 
Screen sha l l  have the  fo l lowing charac ter is t ics :  

(A)  When h i t ,  the dev ice  sha l l  no t  penet ra te  the  passenger 
compar tment  o f  the  er ran t  veh ic le  o r  p resent  a  hazard  to 
workers  and o ther  t ra f f i c ;  

(B)  The dev ice  sha l l  per fo rm in  a  p red ic tab le  manner  when h i t ;  
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(C)  The dev ice  sha l l  e f fec t ive ly  reduce g la re  f rom oncoming 
veh ic le  head l igh ts ;  and 

(D)  The dev ice  sha l l  be  res is tan t  to  vanda l ism and veh ic le 
damage,  and sha l l  be  easy  to  repa i r .  

701-3 .04 Temporary  Impact  At tenuat ion Devices:  

Energy  absorb ing te rmina ls  be  ins ta l led  a t  the  locat ions  in  accordance 
to  the  de ta i ls  shown on the  pro jec t  p lans  and the  manufac turer 's  
ins t ruc t ions .  

Dev ices  tha t  a re  damaged by  the  t rave l ing pub l ic  sha l l  be  repa i red  wi th in  
36  hours  by  the  cont rac tor  u t i l i z ing a  rep lacement  par ts  package,  wh ich 
sha l l  be  on  the  job  s i te  whenever  th is  sys tem is  in  use .   The rep lacement 
par ts  package supp l ied  by  the  cont rac tor  sha l l  be  the  one recommended 
by  the  manufac turer  o f  the  a t tenuat ion  dev ice  in  use .   Upon comple t ion 
o f  the  work  fo r  wh ich  energy  absorb ing te rminals  a re  requ i red ,  a l l  
temporary  te rmina ls  used dur ing the  pro jec t  and the  assoc ia ted  
rep lacement  par ts  packages sha l l  be  care fu l ly  removed and s tockp i led 
by  the  cont rac tor  wi th in  the  l imi ts  o f  the  pro jec t  a t  a  loca t ion  spec i f ied 
by  the  Engineer  and sha l l  become the  proper ty  o f  the  Depar tment .  

Sand bar re l  c rash cush ions  conforming to  the  requ i rements  o f  
Subsec t ion  702-2 .03  o f  the  spec i f i ca t ions  sha l l  be  p laced in  accordance 
wi th  the  de ta i ls  shown on the  pro jec t  p lans .  

Crash cush ions damaged by  the  t rave l ing pub l ic  sha l l  be removed and 
d isposed o f  by  the  cont rac tor .   New dev ices  shal l  be  fu rn ished and 
ins ta l led  by  the  cont rac tor .   The cont rac tor  sha l l  repa i r  any damaged 
ins ta l la t ions  wi th in  36  hours .   Sand bar re l  c rash  cush ions  wi l l  remain  the 
proper ty  o f  the  contrac tor  upon comple t ion  o f  temporary  use  un less 
permanent ly  incorpora ted in to  the  pro jec t .  

Upon approva l  o f  the  Engineer ,  undamaged a t tenuat ion  dev ices ,  sand 
bar re ls  o r  meta l  type ,  may be  used fo r  permanent  ins ta l la t ion  in 
accordance wi th  the  requ irements  o f  Subsec t ions  702-2  and 702-3  o f  the 
spec i f i ca t ions .  

701-3 .05 Temporary  Pavement  Mark ings (Appl icat ion and 
Removal ) :  

(A)   Genera l :  

Appl ica t ion  o f  temporary  pavement  mark ings  sha l l  con form to  the 
requ i rements  o f  Subsec t ion  708-3  o f  the  spec i f i ca t ions ,  the MUTCD and 
assoc ia ted  ADOT Supp lement ,  and o ther  prov is ions  o f  these 
spec i f i ca t ions  as  app l icable .   P lacement  o f  new mark ings  sha l l  be  done 
immedia te ly  when the  need fo r  each ar ises ,  in  con junc t ion  wi th  changes 
in  the  t ra f f i c  pa t te rn .  
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Pavement  Mark ings  may be  requ i red  by  the  Engineer  in  l ieu  o f  
bar r icades  fo r  temporary  de l ineat ion  when the  durat ion  o f  use  as shown 
in  the  t ra f f i c  con t ro l  p lan  may exceed f ive  days  or  when lane wid ths  are 
less  than 12  fee t .  

(B)   Raised Pavement  Markers:  

The adhes ive  sha l l  be  appl ied  un i formly  to  the  c leaned pavement  sur face 
and the ra ised pavement  marker  sha l l  be  p laced in the  cor rec t  pos i t ion 
on  the adhes ive  area  wi th  the  app l ica t ion  o f  p ressure  as spec i f ied  by  the 
manufac turer .  

(C)   Preformed Pavement  Mark ings:  

Preformed pavement  mark ings  fo r  temporary  app l ica t ions  sha l l  be  Type 
I I  (Temporary -Removab le)  and I I I  (Temporary-Nonremovab le)  and sha l l  
con form to  the  requ i rements  o f  Sec t ion  705 o f  the  spec i f i ca t ions .  

Pre formed Pavement  Mark ings ,  Type I I ,  sha l l  on ly  be  used on  sur faces 
or  f in ish  pavement  courses  where  eventua l  remova l  wi l l  be  requ i red .  

Pre formed Pavement  Mark ings ,  Type I I I ,  sha l l  on ly  be  used where 
remova l  o f  mark ings  is  no t  requ i red  due to  ob l i te ra t ion ,  abandonment  o r  
over lay ing the  pavement  sur face .  

701-3 .06 Obl i terat ion of  Exist ing Pavement  Mark ings:  

Pavement  mark ing ob l i te ra t ion  sha l l  be  accompl ished by  the  cont rac tor  
as  ind ica ted  on  the  p lans  or  as  d i rec ted  by  the  Engineer .  

Pavement  mark ings  sha l l  be  removed to  the fu l les t  ex ten t  poss ib le  f rom 
the  pavement  by  any  method tha t  does  no t  mater ia l ly  damage the 
sur face ,  co lo r ,  o r  tex tu re o f  the  usab le  pavement .   Abras ive  b las t ing,  
us ing a i r  o r  water ,  i s  an  acceptab le  method fo r  remov ing pavement 
mark ings ,  however ,  o ther methods  may be  approved by  the  Engineer .   
Overpa in t ing o f  mark ings  wi th  pa in t  o r  aspha l t  wi l l  no t  be  permi t ted .  

Sand or  o ther  mater ia l  depos i ted  on the  pavement  as  a  resu l t  o f  
remov ing pavement  mark ings  sha l l  be  removed as  the  work  p rogresses.   
Accumula t ions  o f  sand or  o ther  mater ia l ,  wh ich  migh t  in te r fe re  wi th  
d ra inage or  migh t  cons t i tu te  cond i t ions adverse  to t ra f f i c  sa fe ty ,  sha l l  
be  removed by  the  cont rac tor .  

Where  b las t  c lean ing is  used fo r  the  remova l  o f  pavement  mark ings  or  
fo r  remova l  o f  ob jec t ionab le  mater ia l ,  the res idue, inc lud ing dus t ,  sha l l  
be  removed immedia te ly  a f te r  con tac t  be tween the  sand and the  sur face 
be ing t rea ted .   Such remova l  sha l l  be  by  a  vacuum a t tachment  opera t ing 
concur ren t ly  wi th  the  b las t  c lean ing opera t ion ,  o r  by  o ther  methods 
approved by  the  Engineer .   B las t  c lean ing sha l l  no t  be used wi th in  12 
fee t  o f  a  lane occup ied by  pub l ic  t ra f f i c  un less  a  su i tab le  barr ie r  
separa tes  t ra f f i c  f rom the area  be ing c leaned. 
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Ob l i te ra t ion  or  remova l  o f  ra ised  pavement  markers  sha l l  inc lude 
remova l  o f  the  marker  and adhes ive  pad,  o r  adhesive  pad a lone i f  the 
marker  is  miss ing.  

Any  damage to  the  pavement  caused by  pavement  mark ing remova l  sha l l  
be  repa i red  by  methods  acceptab le  to  the  Engineer .   When aspha l t  s lu r ry 
is  used to  repa i r  damage to  the  pavement  caused by  pavement  mark ing 
remova l  o r  the  ob l i te ra t ion  o f  the  marks  remain ing a f te r  the  mark ings  
have been removed,  the  aspha l t  s lu r ry  sha l l  be  p laced para l le l  to  the 
new d i rec t ion  o f  t rave l  and sha l l  be  a t  leas t  2  fee t  in  wid th .  

I f  ob l i te ra t ion  o f  lead-based s t r ip ing is  necessary ,  i t  sha l l  be 
accompl ished by  a  method tha t  is  in  compl iance wi th  29  CFR,  Lead 
Exposure  in  Const ruc t ion ,  In te r im Fina l  Ru le .   I f  lead  exposure 
prevent ion  measures  are requ i red ,  the  cont rac tor  sha l l  ensure  tha t  a l l  
con t rac tor  personne l ,  subcont rac tors ,  and ADOT personne l  p resent on 
the  job  s i te  a re  no t i f ied o f  the  ac t iv i ty  and advised o f  p recaut ions 
necessary  to  avo id  contaminat ion  by lead compounds.   The cont rac tor  
sha l l  submi t  a  lead exposure  p lan  to the Engineer  fo r  rev iew a t  leas t  48  
hours  p r io r  to  the  s tar t  o f  any  s t r ip ing ob l i te ra t ion  ac t iv i t ies .   Payment 
fo r  add i t iona l  work  to  remove lead-based s t r ip ing sha l l  be  in  accordance 
wi th  Subsec t ions  104.02  or  109.04  o f  the  spec i f icat ions .  

701-3 .07 Truck-Mounted and Tra i ler -Mounted Attenuators:  

The cont rac tor  sha l l  p rovide  t rucks  and t ruck-mounted a t tenuators ,  o r  
t ra i le r -mounted  a t tenuators  and hos t  veh ic les ,  a t  the  loca t ions  shown on 
the  pro jec t  p lans  and/or  as  d i rec ted  by  the  Engineer .  

At tenuators  sha l l  meet  e i ther  NCHRP Repor t  350,  Tes t  Leve l  3  cr i te r ia ,  
o r  MASH (Manua l  fo r  Assess ing Safe ty  Hardware) ,  Tes t  Leve l  3  c r i te r ia ,  
pass ing bo th  mandatory  and op t iona l  tes ts .   The t ruck  and a t tenuator  
combina t ion  sha l l  on ly  be used in  the  conf igura t ion  tes ted .   E i ther  the 
t ruck  or  a t tenuator  sha l l  have a  sequent ia l  a r row d isp lay  pane l  o r  
changeab le  message board .  

At tenuators  tha t  requ i re  chock ing or  b lock ing o f  the  veh ic le  to  meet 
NCHRP Repor t  350 or  MASH cer t i f i ca t ion  sha l l  no t  be  used. 

At tenuators  sha l l  have rear -mounted,  re t ro re f lec t ive  chevron s t r ipes  and 
a  s tandard  t ra i le r  l igh t ing sys tem,  inc lud ing brake l igh ts ,  tu rn  s igna ls ,  
ICC-bar  l igh ts ,  and two ye l low ro ta t ing beacons,  s t robe l igh ts ,  o r  LED 
l igh ts  mounted  on  oppos i te  rear  corners  o f  the t ruck  or  a t tenuator  
approx imate ly  4 -1 /2  fee t  above the  bo t tom o f  the  t i res .   A Type C ar row 
pane l  o r  changeab le  message board  sha l l  be  prov ided and sha l l  be 
ins ta l led  in  accordance wi th  the  NCHRP 350/  MASH Crashwor th iness 
Cer t i f i ca t ion  or  FHWA Le t te r  o f  Acceptance.  There sha l l  be  a  min imum 
of  7  fee t  f rom the  roadway to  the  bo t tom o f  the  pane l  o r  board .   Frame 
work  sha l l  be  an  in tegra l  par t  o f  the  t ruck and be permanent ly  mounted 
in  such a  way as  to  p revent  the  un i t  f rom separa t ing f rom the  t ruck  in  
the  case o f  a  co l l i s ion .  
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For  each proposed t ruck-mounted or  t ra i le r -mounted  a t tenuator ,  the 
cont rac tor  sha l l  prov ide  a Cer t i f i ca te  o f  Compl iance,  in  accordance wi th  
Subsec t ion  106.05  o f  the spec i f i ca t ions ,  to  the  Engineer  fo r  approval  
p r io r  to  use .   For  t ruck-mounted a t tenuators ,  the cer t i f i ca te sha l l  a lso 
inc lude the  cer t i f ied  we igh  b i l l  fo r  the  t ruck ,  and fo r  t ra i le r -mounted 
a t tenuators  the  cer t i f i ca te  sha l l  s ta te  the  min imum weigh t  fo r  the  hos t  
veh ic le .   The cer t i f i ca te sha l l  s ta te  tha t  the  a t tenuator  meets  the 
spec i f ied  c r i te r ia ,  and sha l l  c lear ly  s ta te  the  ro l l -ahead d is tance.   When 
t rucks  requ i re  ba l las t ing to  comply  wi th  NCHRP 350/MASH 
Crashwor th iness  Cer t i f i cat ions ,  the  cont rac tor  sha l l  p rov ide  a  le t te r  f rom 
the  owner  supp ly ing the  a t tenuator  and t ruck  s ta t ing tha t  the  ba l las t  i s  
in  compl iance wi th  the  manufac turer ’s  recommendat ions  and tha t  i t  i s  
anchored to  the  t ruck  f rame.   The le t te r  sha l l  be  on the  supp l ie r ’s  o f f ic ia l  
company le t te rhead and sha l l  inc lude:  

(A)  The cur ren t  name,  address ,  and phone number  o f  the 
supp l ie r  o f  the  a t tenuator ;  

(B)  A s ta tement  tha t  the  indiv idua l  s ign ing the  le t te r  has  the 
lega l  au thor i ty  to  b ind  the supp l ie r ;  

(C)  The name,  t i t le  and s ignature  o f  the  respons ib le  ind iv idua l ;  
and 

(D)  The da te  o f  the  s ignature.  

A copy  o f  the  Cer t i f i ca te  o f  Compl iance and i f  requ i red ,  the le t te r  
regard ing ba l las t  sha l l  be kept  in  the t ruck  cab or  hos t  veh ic le ,  ava i lab le  
fo r  immedia te  inspec t ion  when requested  by  the  Engineer .  

When in  use  fo r  a t tenuat ion ,  t rucks  sha l l  be  used exc lus ive ly  for  
a t tenuators .   When in  use fo r  a t tenuat ion ,  such t rucks  sha l l  no t  be  used 
to  car ry  o r  s to re  equ ipment  o r  dev ices ,  secured or  unsecured.  No 
mod i f ica t ion  in  conf igura t ion  or  use  sha l l  be a l lowed wi thout  a 
resubmi t ted  cer t i f ied  we igh  b i l l  fo r  the  Engineer ’s  approva l .  

Truck-mounted or  t ra i le r -mounted  a t tenuators  used as  shadow veh ic les 
per  the  MUTCD sha l l  be pos i t ioned a t  a  d is tance grea ter  than the ro l l -
ahead d is tance in  advance o f  the  workers  o r  equ ipment  be ing pro tec ted 
so  tha t  there  wi l l  be  su f f ic ien t  d is tance,  bu t  no t  so  much tha t  e r rant  
veh ic les  wi l l  t rave l  a round the  shadow veh ic le  and s t r ike  the  pro tec ted 
workers  and/or  equ ipment.  

The cont rac tor  sha l l  cease opera t ions  when a  t ruck-mounted or  t ra i le r -
mounted  a t tenuator  is  damaged.   The cont rac tor  sha l l  no t  resume 
opera t ions  un t i l  the  a t tenuator  has  been repa i red  or  rep laced,  un less 
au thor ized  by  the  Engineer .  
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701-3 .08 Changeable  Message Board:  

Changeab le  message boards  sha l l  be  fu rn ished and main ta ined by  the 
cont rac tor  a t  the  loca t ions  shown on the  p lans  and as  spec i f ied  by  the 
Engineer .   The opera t ions  and messages programmed in to  the  board 
cont ro l le r  sha l l  be  as  d i rec ted  by  the  Engineer .   The changeab le 
message board  sha l l  be  a comple te  and opera t ional  por tab le un i t  wh ich 
sha l l  cons is t  o f  a  whee led  t ra i le r  wi th  an  ad jus tab le ,  changeab le 
message board ,  board  message cont ro l le r  and se l f -con ta ined power  
supp ly .  

The power  supp ly fo r  the  changeab le  message board  sha l l  be  a fu l ly  
independent se l f -con ta ined t ra i le r -mounted sys tem.   The changeab le 
message board  power  supp ly  sha l l  be  ba t te ry  opera ted and rechargeab le 
f rom a  so la r  pane l  mounted  above the  changeab le  message board .  

The message characters  sha l l  be  de l ineated  by  e i ther 
e lec t romagnet ica l ly  ac tuated  re f lec t ive  do ts  o r  op t ica l ly  enhanced l igh t  
emi t t ing d iode p ixe ls  (LED)  opera t ing under  the cont ro l  o f  a  d ig i ta l  
computer .  

The cont rac tor  sha l l  submi t ,  a t  the  pre-cons t ruc t ion  conference,  a  
Cer t i f i ca te  o f  Compl iance tha t  the  changeab le  message board  to  be  used 
on  th is  p ro jec t  sha l l  be  as  descr ibed here in .  

The charac ter  fo rmat ion  sys tem and components  sha l l  con form to  the 
fo l lowing requ i rements :  

(A)  The changeab le  message board sha l l  be  programmable ,  and 
sha l l  be  capab le  o f  d isp lay ing a  min imum of  th ree  l ines  o f  
message copy ,  wi th  a  min imum of  e igh t  charac ters  per  l ine ,  
in  var ious  a lphanumer ic  combina t ions ;  

(B)  The changeab le  message board mat r ix  con f igura t ion  sha l l  be 
35  do ts  o r  p ixe ls  per charac ter  in  a 5  hor izon ta l  by  7  ver t ica l  
a r rangement  o f  the  do ts  or  p ixe ls ;  

(C)  The do t  o r  p ixe l  s ize sha l l  be  a  2 .5- inch  h igh  by  1 .625- inch 
wide  rec tangle  (min imum),  o r  equ iva len t  a rea ;  

(D)  Each charac ter  sha l l  be 18  inches  in  he igh t  and 12 inches in 
wid th  (min imum);  

(E)  The hor izon ta l  charac ter  separa t ion  sha l l  be  3  inches  or  
more ;  

(F)  Dot  co lo r  sha l l  be  f luorescent  ye l low upon ac t iva t ion  and f la t  
b lack  when no t  ac t iva ted .   The LED p ixe ls  sha l l  emi t  amber  
l igh t  upon ac t iva t ion  and be  dark  when no t  ac t iva ted ;  
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(G)  The l ine  separa t ion  sha l l  be  5  to  12  inches ;  

(H)  Changeab le  message boards  sha l l  be  pro tec ted  wi th  a  c lear 
lexan- type or  equ iva len t  sh ie ld  tha t  sha l l  no t  in te r fe re  wi th  
o r  d imin ish  the  v is ib i l i t y  of  the  s ign  message;  

( I )  The programmable  message board sha l l  be  capab le  o f  
d isp lay ing mov ing ar row pat te rns  as  one o f  the  opera tor-
se lec ted  programs; 

(J )  The message board  sha l l  a lso  be  capab le o f  d isp lay ing up  to 
two messages in  sequence,  wi th  var iab le  t iming  in  a  min imum 
of  quar te r -second increments ;  

(K)  The message board  sha l l  be  c lear ly  v is ib le  and legib le  f rom 
a  d is tance o f  800 fee t  under  bo th day  and n igh t  cond i t ions.   
The do t -mat r ix  board  sha l l  have an  in te rna l  i l lumina t ion 
sys tem tha t  sha l l  au tomat ica l ly  ac t iva te  under  low l igh t  
cond i t ions  to  ach ieve  the v is ib i l i t y  requ i rements .   The LED-
p ixe l  mat r ix  board sha l l  ad jus t  l igh t  ou tpu t  (pu lse  wid th 
modu la t ion)  to  ach ieve  the  v is ib i l i t y  requ i rements ;  and 

(L )  The power  supp ly  ach ieved f rom the  ba t te ry  and so la r  pane l  
recharging sys tem sha l l  have su f f ic ien t  capac i ty  to  opera te 
the  changeab le  message board  fo r  a  min imum of  20  days 
wi thout  d i rec t  sunsh ine .   The so la r  pane l  a r ray sha l l  be 
capab le  o f  recharging the  ba t te r ies  such tha t  2 .5  to  3 .5  hours 
o f  d i rec t  sunsh ine  sha l l  p rov ide fo r  a  min imum of  one 24-
hour  per iod  o f  usage.   Add i t iona l ly ,  the  ba t te ry  recharging 
cont ro l le r  sha l l  have an  ambien t  tempera ture  sens ing dev ice 
wh ich  wi l l  au tomat ica l ly  ad jus t  the  vo l tage supp l ied f rom the 
so la r  pane ls  to  the  ba t te r ies .   The sens ing device  sha l l  
ensure  tha t  the  ba t te r ies  a re  p roper ly  charged in  ho t  o r  co ld 
weather  and sha l l  p rov ide  the  s ign  wi th  su f f ic ien t  power  to  
opera te  the  s ign  as  spec i f ied .  

When in  opera t ion ,  the changeab le  message board  t ra i le r  sha l l  be  o f fse t  
a  min imum of  8  fee t  f rom the  neares t  edge o f  pavement .   I f  the  t ra i le r  is  
loca ted beh ind  temporary concre te  bar r ie r ,  a min imum of fse t  o f  6 feet  
wi l l  be  requ i red .   Shou ld  the  spec i f ied  shou lder  wid th  no t  be  ava i lab le,  
a  min imum 2- foo t  o f fse t  f rom the  neares t  edge o f  pavement  o r  temporary 
concre te  bar r ie r  sha l l  be  requ i red .   When pos i t ioned on  the  h ighway,  the  
changeab le  message board  t ra i le r  sha l l  be  de l ineated  wi th  a  min imum of  
10  Type I I  bar r icades  or  ver t ica l  pane ls  wi th  Type C s teady  burn  l igh ts 
a t  a  spac ing o f  10  to 20  fee t ,  o r  as  shown on the  approved t ra f f i c  con t ro l  
p lan .  

When not  in  opera t ion ,  the  changeab le  message board  sha l l  be  moved a 
min imum of  30  fee t  f rom the  edge o f  pavement .  
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The changeab le  message board  t ra i le r  sha l l  be  p laced on  a  leve l  sur face 
and be  secured as  recommended by  the  manufac turer  and as  d i rec ted 
by  the  Engineer .   The cont rac tor  sha l l  p rov ide  any  necessary  inc identa l  
grad ing and c lear ing work  requ i red  to p rov ide  a leve l  sur face  and c lear 
a rea  fo r  the  s ign .  

701-3 .09 Chip Seal  Pavement  Marker:  

Chip  Sea l  Pavement  Markers  and covers  sha l l  be  loca ted  and p laced on 
the  aspha l t ic  concre te  p r io r  to  any  work  be ing s ta r ted  on  the  ch ip  sea l  
coa t ,  a l l  in  a  manner  as  approved by  the  Engineer .  

Immedia te ly  a f te r  app l ica t ion  o f  the  ch ip  sea l  coa t  to  the  roadway 
pavement ,  the  p las t ic  covers  sha l l  be  removed,  expos ing the  re f lec t ive 
tape sur faces .  

Ch ip  Sea l  Pavement  Markers  tha t  a re  damaged by  the  cont rac tor  sha l l  
be  rep laced by  the  cont rac tor  a t  no  add i t iona l  cos t  to  the  Depar tment .  

701-3 .10 Sign Sheet ings:  

Sign sheet ing fo r  a l l  temporary work  zone s igns  sha l l  con form to the 
requ i rements  o f  Sec t ion  1007 o f  the  spec i f i ca t ions .  

701-3 .11 Temporary  Removal  or  Cover ing of  Signs:  

Where ex is t ing s igns  are  no t  app l icab le  dur ing cons t ruc t ion ,  they  sha l l  
be  removed or  have the a f fec ted  legends covered in  p lace .   Un less 
o therwise  s ta ted  in the  p lans ,  o r  i f  a  d isc repancy ex is ts ,  the  Engineer  
wi l l  approve the  method or  methods  to  be  used.  

Removed s igns  sha l l  be proper ly  sh ipped,  s to red ,  and hand led  in 
accordance wi th  the  manufac turer 's  recommendat ions  and in  a  manner 
approved by  the  Engineer to  assure  tha t  such s igns  wi l l  con t inue to  be 
su i tab le  upon re ins ta l la t ion .  

Where  temporary remova l  o f  a s ign  or  legend is  not  p rac t ica l ,  the s ign 
face  may be  covered wi th  an  opaque porous  c lo th  o r  f iber  mater ia l ,  
fo lded over the s ign  edges,  and secured a t  the rear  o f  the  s ign  in  such 
a  manner  tha t  the  s ign  sha l l  no t  be  damaged.  

Tape,  hardware ,  ropes ,  cab les ,  e tc . ,  used to secure the cover ing 
mater ia l  sha l l  no t  touch,  p lace  any  pressure  on ,  o r  damage the  s ign  face . 

The cover ing sha l l  be main ta ined by  the  cont rac tor  un t i l  the  Engineer 
d i rec ts  reac t iva t ion  o f  the  s ign  by remova l  o f  the  cover ings  or  the 
cont rac t  ends .  

The cont rac tor  sha l l  res to re  the  s igns  and legends to  the i r  p rev ious 
cond i t ions ,  as d i rec ted  by the  Engineer .   The cont rac tor  sha l l  repa i r  any 
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damage to  the  s igns  or  sha l l  rep lace  the  damaged s igns ,  as  d i rec ted  by 
the  Engineer  when damage is  the  resu l t  o f  the  contrac tor 's  opera t ions .  

701-3 .12 Temporary  Sign Supports:  

Temporary  Sign  suppor ts ins ta l led  in  the  ground sha l l  be  removed a t  the 
comple t ion  o f  the  pro jec t ,  the  pos t  ho les  f i l led  and compacted ,  and the 
immedia te  a rea  res tored  to  match  the  sur round ing area .  

701-3 .13 Flagging Serv ices:  

Flagging serv ices  sha l l  cons is t  o f  e i ther  c iv i l ian,  loca l  en forcement 
o f f i cers  and the i r  veh ic les,  o r  DPS (Depar tment  o f  Pub l ic  Safe ty )  o f f i cers 
and the i r  veh ic les .   The Engineer  wi l l  de termine  the  type  o f  f lagger  
needed,  and may ad jus t  the  re la t ive  number  o f  hours  o f  each type o f  
f lagger  spec i f ied  in  the  t ra f f i c  con t ro l  p lan .  

I f  ava i lab le ,  on ly  DPS o f f icers  sha l l  be  used on  In ters ta te  Highways  and 
Urban Freeways.   DPS o f f icers  sha l l  a lso  be  used on  o ther cons t ruc t ion 
pro jec ts except  when a loca l  law enforcement  agency  has  ju r isd ic t ion ,  
in  wh ich  case a  loca l  law enforcement  o f f i cer  and veh ic le  sha l l  be  used. 

The cont rac tor  sha l l  be respons ib le  to p rocure  c iv i l ian  f laggers ,  DPS 
o f f icers ,  and loca l  en forcement  o f f i cers .   When procur ing DPS o f f icers ,  
the  cont rac tor  sha l l  con tac t  DPS a t  leas t  two days ,  exc lud ing weekends 
and ho l idays ,  be fore  f lagging serv ices  wi l l  be  requ i red .   Such contac t  
must  be  made between the  hours  o f  7 :00  A.M.  and 5 :00  P.M.  (M.S.T. ) .  

In  the  event  tha t  loca l  en forcement  o f f i cers  or  DPS o f f icers  a re  
temporar i l y  unab le  to  p rov ide  f lagging serv ices ,  the  cont rac tor  sha l l  
ensure  tha t  t ra f f i c  con t ro l  i s  ma in ta ined and a l l  personne l  a re  p ro tec ted ,  
e i ther  by  p rov id ing c iv i l ian  f laggers  o r  th rough o ther  means as  approved 
by  the  Engineer .   No ad jus tments  to  the  cont rac t  wi l l  be  a l lowed fo r  any 
de lays  resu l t ing f rom the  unava i lab i l i t y  o f  loca l  en forcement  o f f i cers  or  
DPS o f f icers .  

A DPS or  loca l  en forcement  o f f i cer  sha l l  no t  work  more  than 12 
consecut ive  hours  un less an  emergency  s i tua t ion  ex is ts  wh ich ,  in  the 
op in ion  o f  the  Engineer ,  requ i res  tha t  the  o f f icer  remain  in  the  capac i ty  
o f  a  f lagger .  

The cont rac tor  sha l l  fu rn ish  ver i f i ca t ion  to  the  Engineer  tha t  a l l  c iv i l ian 
f laggers  have comple ted  a recogn ized t ra in ing and cer t i f i ca t ion  program.   
F laggers  cer t i f ied  by  the  Amer ican Tra f f ic  Safe ty  Serv ices  Assoc ia t ion 
(A.T.S.S.A. )  o r  by  the  Nat iona l  Safe ty  Counc i l  sha l l  be acceptab le .   
Cer t i f i ca t ion  th rough o ther  p rograms o f fe r ing f lagger  t ra in ing must  be 
approved by  the Engineer .   F lagger  cer t i f i ca t ion  must  be cur ren t .   
Tra in ing and cer t i f i ca t ion sha l l  be  requ i red  a t  leas t  once every  four 
years .  
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701-4 Method of  Measurement:  

701-4 .01 Genera l :  

The Depar tment  wi l l  re imburse  the  cont rac tor  fo r  the work  o f  ma in ta in ing 
and pro tec t ing t ra f f i c  on the  bas is  o f  un i t  b id  p r ices  fo r  the  var ious 
Elements  o f  Work .   No add i t iona l  measurement  fo r  payment  to  the 
cont rac tor  wi l l  be  made for  any  Elements  o f  Work  o ther  than those l i s ted 
in  the  b idd ing schedu le .  

Elements  o f  Work  spec i f ied  under  th is  subsec t ion  wh ich  are  los t ,  s to len ,  
des t royed,  o r  a re  deemed unacceptab le  by  the  Engineer ,  wh i le  in  use  on  
a  p ro jec t  sha l l  be  rep laced by  the  cont rac tor  and,  except  as  here ina f te r  
spec i f ied  fo r  temporary  impact  a t tenuators ,  a t  no  add i t iona l  cos t  to  the 
Depar tment .  

E lements  o f  Work  wi l l  be  measured fo r  payment  as  fo l lows:  

(A)   Elements  of  Work (Complete- in-Place) :  

The Elements  o f  Work  l i s ted  here in under  Subsec t ion  701-5  o f  the 
spec i f i ca t ions  wi l l  be  measured fo r  payment  upon the  sa t is fac to ry 
comple t ion  o f  the  in i t ia l  ins ta l la t ion  or  ob l i tera t ion .   Except  as 
here ina f te r  spec i f ied  under  Bas is  o f  Payment ,  no  subsequent 
measurements  wi l l  be  made. 

(B)   Elements  of  Work ( In Use) :  

The e lements  o f  work  l is ted  here in  under  Subsec t ion  701-6  o f  the 
spec i f i ca t ions  wi l l  be  measured fo r  payment  f rom the  t ime a t  wh ich  the  
e lement  is  pu t  in to ac t ive  use  on  the  pro jec t  and accepted  by  the 
Engineer  un t i l  such  t ime tha t  the  Engineer  de termines  tha t  the  e lement 
is  no  longer  requ i red .  

701-4 .02 Relocat ion of  Work Elements:  

Fol lowing the  in i t ia l  ins ta l la t ion  o f  an  Element  o f  Work  descr ibed above, 
the  Engineer  may d i rec t  the  cont rac tor  to  move the  E lement  o f  Work  f rom 
one loca t ion and re ins ta l l  i t  a t  another loca t ion .   Except  as  spec i f ied 
e lsewhere  here in ,  in  Subsec t ion 701-5 .01 o f  the  spec i f ica t ions  fo r  
Temporary  Concre te  Bar r ie r  ( Ins ta l la t ion  and Remova l ) ,  and Subsec t ion 
701-5 .02  o f  the  spec i f ica t ions  fo r  Temporary  Impact  At tenuators 
( Ins ta l la t ion and Remova l) ,  no  measurement fo r  payment  wi l l  be  made 
fo r  re loca t ion  o f  Work  Elements .  

When work  o f  a  p rogress ive  na ture  is  invo lved,  such as  resur fac ing a 
road under  t ra f f i c ,  o r  c los ing a  lane or  lanes  fo r  work  to  be  accompl ished 
dur ing a  sh i f t ,  no  measurement  fo r  payment  wi l l  be made fo r  se t t ing up 
or  re loca t ing the  necessary  t ra f f i c  con t ro l  equ ipment ,  workers ,  dev ices ,  
fac i l i t ies ,  s igns  e tc . ,  tha t  a re  moved concur ren t ly  wi th  the  advanc ing 
opera t ion ,  o r  remova l  a t  the  end o f  a  sh i f t .  
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701-4 .03 Payment  Except ions:  

(A)   Def ic ient  Elements  of  Work:  

Any de f ic ienc ies  in  the t raf f i c  con t ro l  p lan ,  dev ices ,  equ ipment ,  serv ices ,  
o r  o ther  e lements  o f  work l i s ted  here in  under  Subsec t ion  701-4 .01(B)  o f  
the  spec i f i ca t ions  wi l l  be brought  to  the  a t ten t ion o f  the  cont rac tor  by 
the  Engineer  and a l l  de f ic ienc ies  sha l l  be  cor rec ted be fore the  c lose o f  
tha t  work  sh i f t ,  un less  o therwise  spec i f ied .  

The cont rac tor  sha l l  no t  be  pa id  fo r  those de f ic ien t  Elements  o f  Work 
l i s ted  here in  under  Subsec t ion  701-4 .01(B)  o f  the  spec i f i ca t ions  un less 
res tored  to  fu l l  use fu lness  pr io r  to  the  c lose  o f  the  work  sh i f t  in  wh ich  
no t ice  o f  the  de fec t  is  g iven ,  o r  wi th in  the  t ime l imi ts  spec i f ied  in  
Subsec t ion  701-3  o f  the  spec i f i ca t ions .   Measurement  fo r  payment  wi l l  
no t  resume unt i l  the  beginn ing o f  the  work  sh i f t  fo l lowing tha t  work  sh i f t  
in  wh ich  those e lements  are  res to red  to  use fu lness .  

(B)   Substant ia l  Def ic iencies:  

For  each work  day  or  work  sh i f t  dur ing wh ich  there  are ,  as  de termined 
by  the  Engineer ,  subs tan t ia l  de f ic ienc ies  in  the cont rac tor 's  t ra f f i c  
con t ro l  p lan ,  dev ices ,  and/or  serv ices ,  no payment  wi l l  be  made to  the  
cont rac tor  fo r  any  Element  o f  Work  l i s ted  here in  under  Subsec t ion  701-
4 .01(B)  o f  the  spec i f i ca t ions .  

Measurement  fo r  payment wi l l  no t  resume fo r  any  Element  o f  Work  un t i l  
the  beginn ing o f  the  work  day  or  work  sh i f t  fo l lowing tha t  work  day  or  
work  sh i f t  in  wh ich  a l l  correc t ive  measures  have been per fo rmed by  the 
cont rac tor  and approved by  the  Engineer .  

In  cases  o f  ser ious  or  wi l l fu l  d is regard  fo r  the  sa fe ty  o f  the  pub l ic  o r  i ts  
employees  by  the  cont ractor ,  the  Engineer  may p lace  the  t ra f f i c  con t ro l  
e lements  in  p roper  cond i t ion  and deduct  the cos t  thereo f  f rom monies 
due or  becoming due the  cont rac tor .  

(C)   Nondi l igent  Prosecut ion of  Work:  

In  the event  tha t  the Engineer  de termines  tha t  the cont rac tor 's  
cons t ruc t ion  opera t ions  are  no t  resu l t ing in  the  d i l igen t  p rosecut ion  of  
the  work  under  cont rac t ,  no  payment  wi l l  be  made to  the  cont rac tor  fo r  
the  Elements  o f  Work l i s ted  here in  under Subsec t ion  701-4 .01(B)  o f  the 
spec i f i ca t ions  un t i l  such t ime as  the  Engineer de termines tha t  the 
cont rac tor  is  devot ing appropr ia te  e f fo r ts  toward  comple t ion  o f  the  work .   
Payment  wi l l  be  suspended e f fec t ive  wi th  the  end o f  the  work  day  or  
work  sh i f t  in  wh ich  wr i t ten  no t ice  is  issued to  the  cont rac tor  by  the 
Engineer  no t i fy ing the  cont rac tor  o f  i ts  fa i lu re  to  p rosecute  the  work.   
Payment  wi l l  resume wi th  the  beginn ing o f  the  work  day  or  work  sh i f t  
fo l lowing tha t  work  day  or  work  sh i f t  in  wh ich  the  Engineer  de termines 
tha t  sa t is fac tory  e f fo r ts  a re  be ing made by  the  cont rac tor  toward 
comple t ion  o f  the  work .   In  any  case,  the  cont rac tor  sha l l  con t inue to  be 
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respons ib le  fo r  ma in ta in ing a l l  bar r ie rs ,  a t tenuators ,  s igns ,  l igh ts  and 
o ther  t ra f f i c  con t ro l  dev ices  in  p roper  func t ion ing cond i t ion  a t  a l l  t imes.  

(D)   Non-Working Per iods:  

Measurement fo r  payment  o f  the Elements  o f  Work  l i s ted  here in  under 
Subsec t ion  701-4 .01(B)  of  the  spec i f i ca t ions  wi l l  begin  on  the day they 
are  ins ta l led  in  p lace  fo r  t ra f f i c  con t ro l  and d i rec t ion .   When the  e lements 
a re  no t  needed fo r  t ra f f i c  con t ro l ,  they  sha l l  be  removed or  covered and 
wi l l  no t  be  measured un less  they  are  requ i red to  s tay  on  s i te  in  
an t ic ipa t ion  o f  fu tu re use  or  emergency  use  as de termined by the 
Engineer .   Shou ld  dev ices  be  requ i red  on  s i te  fo r  these purposes  they 
wi l l  be  measured and pa id  fo r  by  the  un i t  p r ices .   Dur ing non-work ing 
per iods such as ho l idays and Sundays ,  the  e lements  in  p lace  and in 
sa t is fac tory  cond i t ion wi l l  be  measured fo r  payment  on  the  day  fo l lowing 
such downt ime.   Dur ing these non-work ing per iods the  cont rac tor  sha l l  
conduct  a  min imum of  one check  per  day  to  ver i fy  tha t  the  e lements  a re 
in  p lace  and in  sa t is fac tory  cond i t ion .  

No payment  wi l l  be  made to  the  cont rac tor  fo r  the  Elements  o f  Work 
l i s ted  here in  under  Subsec t ion  701-4 .01(B)  o f  the  spec i f i ca t ions  fo r  non-
work ing per iods  resu l t ing f rom a  suspens ion  o f  work  tha t ,  in  the  op in ion 
o f  the  Engineer ,  i s  due to  the  fau l t  o f  the  cont ractor .   In  any  case,  the 
cont rac tor  sha l l  con t inue to  be  respons ib le  fo r  ma in ta in ing a l l  bar r ie rs ,  
a t tenuators ,  s igns ,  l igh ts and o ther  t ra f f ic  con tro l  dev ices  in  p roper 
func t ion ing cond i t ion  a t  a l l  t imes.  

(E)   Limitat ion of  Measurement:  

Elements  o f  Work  l i s ted  here in  under  Subsec t ion  701-4 .01(B)  o f  the  
spec i f i ca t ions  tha t  a re  measured on  a  un i t  per  day  bas is  wi l l  be 
measured fo r  payment  fo r  each 24-hour  day .   Measurement  wi l l  be  based 
on  the  max imum number  of  un i ts  o f  the  spec i f i c  e lement  o f  work  tha t  a re  
in  s imu l taneous use dur ing any  g iven per iod  regardless  o f  the  length  o f  
t ime tha t  the  e lements  a re  in  use  and regard less  of  the  number  o f  t imes 
the  e lements  a re  re loca ted .  

Measurement  wi l l  be  made a f te r  the  in i t ia l  ins ta l la t ion  and once week ly 
therea f te r  fo r  i tems in  cont inuous  use and a t  any o ther  t imes changes 
are  made in  the  use  o f  t ra f f i c  con t ro l  e lements  l i s ted  under  Subsec t ion 
701-4 .01(B)  o f  the  speci f i ca t ions .   The cont rac tor  sha l l  no t i fy  the 
Engineer  when any  changes are  made in  the  use or  loca t ion  o f  t ra f f ic  
con t ro l  e lements .  

(F)   Expirat ion of  Contract  T ime:  

No re imbursement  wi l l  be  made to  the  cont rac tor  fo r  the  Elements  o f  
Work  l i s ted  here in  under Subsec t ion  701-4 .01(B)  o f  the  spec i f i ca t ions 
when they  are  requ i red  in  assoc ia t ion  wi th  const ruc t ion  work be ing 
per fo rmed a f te r  the exp ira t ion  o f  the  cont rac t  t ime and a l l  approved 
ex tens ions .  
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In  any  case,  the  cont rac tor  sha l l  con t inue to be  respons ib le  for  
ma in ta in ing a l l  bar r ie rs ,  a t tenuators ,  s igns ,  l igh ts  and o ther  t ra f f i c  
con t ro l  dev ices  in  p roper  func t ion ing cond i t ion  a t  a l l  t imes.  

701-4 .04 Measurement  of  Work Elements:  

Measurement  wi l l  be  made as  fo l lows: 

(A)  Temporary  concre te  bar r ie r  wi l l  be  measured by  the  l inear 
foo t  a long the  center  l ine o f  the  uppermost  sur face upon i ts  
in i t ia l  ins ta l la t ion  (Comple te- in -Place) ,  and upon any 
subsequent  re loca t ions ,  as  de f ined in  Subsec t ion 701-5 .01 
o f  the  spec i f i ca t ions .   Bar r ie r  wi l l  be  measured by  l inear  foo t  
fo r  each 24-hour  day  fo r  the  " In -Use"  cond i t ion ;  

(B)  Temporary  Impact  At tenuators ,  such as  Sand Barre ls  and 
Energy  Absorb ing Termina ls ,  wi l l  be  measured by  the  un i t  fo r  
each comple te sand bar re l  a r ray ,  regard less  o f  the  number 
o f  bar re ls ,  o r  energy  absorb ing te rmina l  upon i ts  in i t ia l  
ins ta l la t ion  (Comple te- in -Place)  and upon any  subsequent 
re - ins ta l la t ions ,  as  de f ined in Subsec t ion  701-5 .02  o f  the 
spec i f i ca t ions .   Temporary  Impact  At tenuators wi l l  be  
measured by  the  day  fo r  each 24-hour  day  tha t  a  temporary 
sand bar re l  a r ray or  energy  absorb ing te rmina l  impact  
a t tenuator  is  in  p lace  and func t iona l  fo r  the “ In -Use” 
cond i t ion ;  

(C)  Truck-Mounted At tenuators ,  inc lud ing dr iver ,  and Tra i le r -
Mounted  At tenuators ,  inc lud ing hos t  veh ic le  and dr iver ,  wi l l  
be  measured by  the  day  fo r  each 24-hour  day  that  a  t ruck-
mounted or  t ra i le r -mounted  a t tenuator  and opera tor  a re  used 
to  p ro tec t  the  work  s i te ;  

(D)  F lash ing Ar row Pane ls  wi l l  be  measured by  the  day fo r  each 
24-hour  day  tha t  each pane l  is  in  p lace  and opera t ing;  

(E)  Pi lo t  Veh ic les ,  inc lud ing dr iver ,  wi l l  be  measured by the  hour  
fo r  each approved hour  o f  opera t ion ;  

(F)  Civ i l ian  f lagging  serv ices wi l l  be  measured by  the hour  fo r  
each hour tha t  a  c iv i l ian  f lagger  is  p rov ided.  F lagg ing  
serv ices  by  DPS o f f icers  and loca l  en forcement  o f f i cers  wi l l  
be  measured fo r  each hour  tha t  a  un i fo rmed,  o f f -du ty  DPS 
o f f icer  o r  law enforcement  o f f i cer  wi th  veh ic le  is  employed 
d i rec t ly  by  the  cont rac tor  as  a  f lagger  wi th in  the  pro jec t  
l imi ts ,  when au thor ized in  advance by the Engineer .   
Quant i t ies  wi l l  be  rounded to  the  neares t  0 .5  hour ;  

Civ i l ian ,  DPS,  o r  loca l  en forcement  f lagging  serv ices  and 
t ra f f i c  con t ro l  dev ices  requ i red  to  permi t  con t rac tors '  t ra f f i c  
to  en ter  sa fe ly  in to  normal  t ra f f i c  wi th in  the  pro jec t  l imi ts  wi l l  
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be  pa id  under  the i r  respec t ive  i tems.   F laggers  requ i red  by  
a  wr i t ten  loca l  permi t  agreement  wi l l  be  measured fo r  
payment  under  th is  i tem.  Add i t iona l  c iv i l ian ,  DPS,  o r  loca l  
en forcement  f lagging serv ices  used wi th in  the  pro jec t  l imi ts  
sha l l  be  measured fo r  payment  under  th is  i tem,  sub jec t  to 
the  approva l  o f  the  Engineer ;  

Civ i l ian ,  DPS,  o r  loca l  en forcement  f lagging  serv ices  and 
t ra f f i c  con t ro l  dev ices  used ou ts ide  the  pro jec t  l imi ts  wi l l  be  
measured under  the i r  respec t ive  i tems.   The Department  wi l l  
pay  50  percent  o f  the  uni t  b id  p r ice  fo r  such f laggers  and 
t ra f f i c  con t ro l  dev ices  used as  descr ibed in  th is  paragraph, 
sub jec t  to  the  approva l  of  the  Engineer .   The pro jec t  l imi ts  
a re  de f ined as  the cons t ruc t ion  work  zone as  shown on the 
approved t ra f f i c  con t ro l  p lan  fo r  the spec i f i c  sec t ion  o f  
h ighway under  cons t ruc t ion ;  

(G)  Temporary  Pre formed Mark ings  fo r  Pavement ,  Types  I I  and 
I I I ,  w i l l  be  measured in  accordance wi th  the  requ i rements  o f  
Subsec t ion  705-4  o f  the  spec i f i ca t ions ;  

(H)  Ob l i te ra te  Pavement  Mark ing wi l l  be  measured in  accordance 
wi th  the  requ i rements o f  Subsec t ion  708-4 o f  the 
spec i f i ca t ions ;  

( I )  Changeab le  Message Boards  wi l l  be  measured by  the  day fo r  
each 24-hour  day  tha t  the  s ign  is  u t i l i zed  to  ma in ta in  and 
cont ro l  t ra f f i c ;  

(J )  Ob l i te ra te  Pavement  Markers  wi l l  be  measured fo r  each un i t ,  
Markers  and Adhes ive  pad,  o r  Adhes ive  pad a lone where 
Markers  a re  miss ing;  

(K)  Temporary  De l ineators  and Temporary  Pavement Markers  
wi l l  be  measured as  a  un i t  fo r  each de l ineator  and marker 
fu rn ished,  u t i l i zed ,  and subsequent ly  removed f rom the  
pro jec t  s i te .   No measurement  fo r  payment  wi l l  be  made fo r  
de l ineators  and markers  tha t  a re  fu rn ished to  rep lace 
damaged un i ts  as  spec i f ied  under  Subsec t ion  701-4 .01  o f  the 
spec i f i ca t ions ;  

(L )  Ver t ica l  Pane ls ,  Bar r icades  (Types  I I  and I I I ) ,  Tubu lar  
Markers ,  Warn ing L igh ts  (Types  A,  B,  and C) ,  Tra f f ic  Cones 
(28- inch) ,  High-Leve l  F lag Trees ,  Drums,  Embedded Sign  
Pos ts ,  and Por tab le  Sign  Stands  (Spr ing-Type and Rig id ) ,  
wi l l  be  measured as  a  un i t  fo r  each dev ice fu rn ished and 
subsequent ly  u t i l i zed  a t  the  pro jec t  s i te  fo r  each 24-hour 
day ;  

Temporary  Signs  wi l l  be  measured as Smal l  ( less than 10 
square  fee t )  and Large (10  square  fee t  o r  more)  regard less 
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o f  sheet ing type .   Temporary  Signs  wi l l  be  measured as  a 
un i t  fo r  each s ign  fu rn ished and subsequent ly  u t i l ized  a t  the 
pro jec t  s i te  fo r  each 24-hour  day .   Quant i t ies  may be 
de termined on  a  week ly  bas is  fo r  s igns  in  cont inuous  use; 

Ut i l i za t ion  sha l l  be de f ined as  inc lud ing those dev ices 
ordered to  remain  on  s i te  o r  covered in  accordance wi th 
Subsec t ion  701-4 .03(D)  o f  the  spec i f i ca t ions and approved 
by  the  Engineer ;  

(M)  Spec ia l ty  Signs  are  s igns  wh ich  are  requ i red  on  the  job ,  as 
de termined by  the  Engineer  o r  shown on pro jec t  p lans ,  and 
are  no t  reusab le  as  t ra f f i c  con t ro l  s igns .   Spec ia l ty  Signs  
sha l l  con ta in in fo rmat ion  wh ich  is  p ro jec t  and loca t ion 
spec i f i c .   The s ign  sheet ing sha l l  be  orange f luorescent 
p r ismat ic  r ig id  sheet ing un less  o therwise  spec i f ied,  and the 
s ize ,  type  and legend o f  the  Spec ia l ty  Signs  wi l l  be  
de termined by  the  Engineer ,  un less  spec i f ied  on  the  pro jec t  
p lans .   Spec ia l ty  Signs  wi l l  be  measured for  payment  by  the 
square  foo t ,  inc lus ive  o f  borders .   Any  s ign  over  20  square 
fee t  in  a rea  sha l l  be  considered a  Spec ia l ty  Sign ;  and 

(N)  Ob l i te ra te  Pavement Legends or  Ar rows wi l l  be  measured by 
each separa te  symbol ,  a rrow or  legend.  

701-5 Basis  of  Payment  for  Elements  of  Work (Comple te-
in-Place) :  

701-5 .01 Temporary  Concrete  Barr ier  ( Insta l la t ion and 
Removal ) :  

Temporary  concre te  bar r ie r ,  measured as prov ided above, wi l l  be  pa id 
fo r  a t  the  cont rac t  un i t  p r ice ,  wh ich  pr ice  sha l l  be  fu l l  compensat ion  fo r  
the  work ,  comple te in  p lace ,  as spec i f ied  here in  and as shown on the 
p lans ,  inc lud ing fu rn ish ing,  p lac ing,  d ismant l ing,  and remova l .   The pr ice 
b id  sha l l  a lso  inc lude any requ i red  connect ion  dev ices ,  bar r ie r  markers,  
and g la re  screen. 

F i f ty  percent  o f  the  cont rac t  un i t  p r ice  fo r  temporary concre te  bar r ie r  wi l l  
be  pa id  upon sa t is fac to ry ins ta l la t ion .  

Shou ld  i t  be  necessary  to  d ismant le ,  p ick  up and re loca te  a  por t ion  of  
the  bar r ie r  ins ta l la t ion dur ing cons t ruc t ion ,  whether  la te ra l ly  o r  
ver t ica l ly ,  tha t  por t ion  of  the  removed and re loca ted  bar r ie r  wi l l  be  
cons idered a  new ins ta l la t ion  and pa id  fo r  a t  100 percent  o f  the  cont ract  
un i t  p r ice .  

F i f ty  percent  o f  the  cont rac t  un i t  p r ice  wi l l  be  pa id upon f ina l  remova l .  

No payment  wi l l  be  made fo r  por t ions  o f  the  bar r ie r  wh ich  the  cont rac tor  
can  ad jus t  o r  rea l ign  wi thout  d ismant l ing and p ick ing up ,  such cos t  be ing 
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cons idered as  inc luded in the  b id p r ice fo r  Temporary  Concre te  Bar r ie r  
" Ins ta l la t ion  and Remova l . "   The Engineer  wi l l  be  the  so le  judge as  to 
whether  dev ices are to  be d ismant led ,  p icked up  and re ins ta l led ,  o r  a re  
to  be  ad jus ted  or  rea l igned.  

701-5 .02 Temporary  Impact  At tenuators  ( Insta l la t ion and 
Removal ) :  

Temporary  Impact At tenuat ion  Dev ices  sha l l  inc lude Sand Bar re ls  and 
Energy  Absorb ing Termina ls .  Temporary  Impact  At tenuat ion  Dev ices ,  
measured as prov ided above,  wi l l  be pa id  fo r  a t  the  contrac t  un i t  p r ice ,  
wh ich  pr ice sha l l  be fu l l  compensat ion  fo r  the  work ,  comple te  in  p lace ,  
as  spec i f ied  here in  and as  shown on the  p lans ,  inc lud ing fu rn ish ing the 
dev ices  wi th  rep lacement  par ts ,  ins ta l l ing,  remov ing and s tockp i l ing the  
dev ices .  

F i f ty  percent  o f  the  cont rac t  un i t  p r ice  fo r  temporary  impact  a t tenuators 
wi l l  be  pa id  upon sa t is facto ry  ins ta l la t ion .  

Shou ld  i t  be  necessary  to  d ismant le ,  p ick  up  and re ins ta l l  a t tenuat ion 
dev ices  dur ing cons t ruc t ion ,  the  work  o f  remov ing  and re ins ta l l ing the 
dev ices wi l l  be  cons idered a  new ins ta l la t ion  and pa id  fo r  a t  100 percent 
o f  the  cont rac t  un i t  b id  p r ice .  

F i f ty  percent  o f  the  cont rac t  un i t  p r ice  wi l l  be  pa id upon f ina l  remova l .  

The Engineer  wi l l  be  the  so le  judge as  to  whether  dev ices  are  to  be 
d ismant led ,  p icked up and re ins ta l led  or  a re to  be  ad jus ted or  rea l igned.  
No add i t iona l  payment  wi l l  be  made fo r  dev ices  wh ich  are  ad jus ted  or  
rea l igned,  the  cos t  be ing cons idered as  inc luded in  the  cont rac t  un i t  
p r ice  pa id  fo r  Temporary  Impact  At tenuator  “ Ins ta l la t ion  and Remova l . ”  

Measurement  and payment  fo r  fu rn ish ing mater ia ls ,  equ ipment  and labor 
and repa i r ing a t tenuat ion  dev ices  tha t  a re  damaged by  the  t rave l ing 
pub l ic  wi l l  be  made in  accordance wi th  the  requ i rements  o f  Subsec t ion 
109.04  o f  the  spec i f i ca t ions .  

No measurement  o r  d i rec t  payment  wi l l  be  made fo r  fu rn ish ing 
rep lacement  par ts  and repa i r ing dev ices  damaged by  o ther  than the 
t rave l ing pub l ic .  

701-5 .03 Temporary  Preformed Markings for  Pavement:  

The accepted quant i t ies o f  Temporary Pre formed Mark ings ,  measured 
as  prov ided above,  wi l l  be  pa id  fo r  a t  the  un i t  b id  p r ice  fo r  the  type 
spec i f ied ,  wh ich  pr ice shal l  be  fu l l  compensat ion  for  the  work ,  comple te 
in  p lace ,  inc lud ing necessary  pavement c lean ing,  and main ta in ing Types 
I I  and I I I  temporary  mark ings  in  cons t ruc t ion  work zones .   Ins ta l la t ion 
fo r  accepted  quant i t ies sha l l  be  cons idered sa t is fac to ry  when the 
mark ings  are  ins ta l led  in  conformance wi th  the  requ i rements  o f  the 
p lans .  
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When the  type  o f  temporary  p re fo rmed mark ing is  no t  spec i f ied ,  the 
cont rac tor  sha l l  fu rn ish  Type I I .  

Add i t iona l  re imbursement wi l l  be  made fo r  rep lacement  o f  Temporary 
Mark ings  when the cont rac tor  is  requ i red  by  the Engineer  to  ins ta l l  
mark ing mater ia ls  on  d is tressed pavements o r  dur ing adverse  weather 
cond i t ions  and subsequent  fa i lu re  occurs .   Dis t ressed pavement 
cond i t ions  are  de f ined as  a l l iga tor  c rack ing,  b leed ing,  o r  spa l l ing o f  
b i tuminous pavements  and spa l l ing o f  PCC pavements .   Adverse weather 
cond i t ions  are  de f ined as any  occur rence where app l ica t ion is  requ i red 
a t  pavement  tempera tures  less than 50  degrees  F or  when prec ip i ta t ion 
occurs wi th in  24  hours  before  app l ica t ion .   The Depar tment  wi l l  pay  fo r  
the  rep lacement ,  where fa i lu res  occur ,  a t  the  un i t  b id  p r ice fo r  the i tems.  
In  the  event  a  second fa i lu re  occurs  when mark ings  have been reapp l ied 
on  d is t ressed pavements  o r  under  weather  cond i t ions  descr ibed above, 
the  Engineer  sha l l  de termine  i f  cond i t ions  requ i re  p r imer ,  a l terna te 
methods  o f  mark ing,  o r  reapp l ica t ion  o f  Pre formed Mark ings .   Pre formed 
markers  and mark ings  wi l l  be  pa id  fo r  a t  the  un i t  b id  p r ice .   Pr imers  o r  
o ther  methods  o f  mark ings  deemed necessary  by the  Engineer  wi l l  be  
pa id  fo r  in  accordance wi th  the  prov is ions  o f  Subsec t ion  109.04  o f  the 
spec i f i ca t ions .  

701-5 .04 Blank:  

701-5 .05 Obl i terate  Pavement  Mark ing:  

Obl i te ra te  St r ip ing,  measured as  prov ided above,  wi l l  be  pa id  fo r  a t  the 
un i t  b id p r ice  per  l inear  foo t ,  wh ich pr ice sha l l  be  fu l l  compensat ion  for  
the  work ,  comple te ,  inc lud ing fu rn ish ing a l l  labor  and equ ipment 
requ i red  and res tor ing the  pavement  sur face  to  a  cond i t ion  acceptab le 
to  the  Engineer .  

The accepted  quant i t ies o f  Ar rows,  Symbols ,  o r  Legends ob l i te ra ted 
sha l l  be  pa id  fo r  a t  the  uni t  b id  p r ice  fo r  each i tem.  

701-5 .06 Temporary  Pavement  Markers  and Chip Seal  
Pavement  Markers: 

The accepted  quant i t ies  of  Temporary  Pavement  Markers  and Ch ip  Sea l  
Pavement  Markers  measured as  prov ided above wi l l  be  pa id  fo r  a t  the 
un i t  b id  p r ice  each,  wh ich pr ice  sha l l  be  fu l l  compensat ion  fo r  the  work,  
comple te  in  p lace ,  as  spec i f ied  here in  and as  shown on the  p lans .  

701-5 .07 Obl i terate  Pavement  Markers: 

Obl i te ra te  Pavement  Markers  wi l l  be  pa id  fo r  a t  the  un i t  b id  p r ice  each, 
wh ich  pr ice sha l l  be fu l l  compensat ion  fo r  the work ,  comple te ,  inc lud ing 
adhes ive  pad. 
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701-5 .08 Temporary  Del ineators:  

The accepted  quant i t ies  o f  Temporary  De l ineators ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  un i t  b id  p r ice  each,  wh ich  pr ice 
sha l l  be  fu l l  compensat ion  fo r  the  work ,  comple te ,  inc lud ing subsequent  
remova l  as  spec i f ied  herein  and as  shown on the  p lans .  

701-5 .09 Specia l ty  Signs:  

The accepted  quant i t ies o f  Spec ia l ty  Signs ,  measured as  prov ided 
above, wi l l  be  pa id  fo r  a t  the  un i t  b id  p r ice per  square  foo t  wh ich  pr ice 
sha l l  be  fu l l  compensat ion  fo r  the  work ,  comple te in  p lace ,  inc lud ing 
manufac tur ing,  de l ivery  to  the  job  s i te ,  e rec t ion  and eventua l  remova l .   
The pr ice  pa id  sha l l  a lso  inc lude the  cos t  o f  f lags ,  ba l las t ing,  mount ings ,  
s ign  s tands ,  and embedded pos ts  as  requ i red .  

701-5 .10 Temporary  Removal  or  Cover ing of  Signs:  

No payment  wi l l  be  made fo r  Temporary  Remova l  o r  Cover ing o f  Signs ,  
inc lud ing main tenance o f  s to rage fac i l i t ies  fo r  the  s igns  or  s ign  legends 
and the  main tenance o f  s ign  cover ings ,  the cos t  be ing cons idered as 
inc luded in  the  pr ice  o f  con t rac t  i tems. 

701-6 Basis  of  Payment  for  Elements  of  Work ( In Use) :  

701-6 .01 Quant i ty  Var iances:  

Payment  fo r  var iances  in  quant i t ies  sha l l  be  in  accordance wi th 
Subsec t ion  104.02  o f  the spec i f i ca t ions ,  except  tha t ,  fo r  decreases  in 
quant i t ies ,  the  fo l lowing i tems wi l l  be  cons idered as  major  i tems:  

(A)  Temporary  Concre te  Bar r ie r  ( In -Use) ;  
(B)  Bar r icades ;  and 
(C)  Temporary  Signs .  

701-6 .02 Temporary  Concrete  Barr ier  ( In Use) :  

The accepted  quant i t ies  o f  Temporary  Concre te  Bar r ie r ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  un i t  b id  p r ice ,  wh ich  pr ice  sha l l  
be  fu l l  compensat ion  fo r  the  use  o f  the  bar r ie r  ins ta l la t ion(s ) ,  inc lud ing 
g la re  screen,  and fo r  fu rn ish ing a l l  mater ia l ,  equ ipment  and labor  and 
main ta in ing,  rea l ign ing and ad jus t ing the  bar r ie r  ins ta l la t ion(s ) ,  as 
spec i f ied  here in  and as  shown on the  p lans .   No payment  wi l l  be  made 
fo r  bar r ie r  no t  in  serv ice,  such as ,  bar r ie r  in  s tockp i led  conf igura t ion 
awa i t ing phase cons t ruc t ion  change.  

There  wi l l  be  no  payment  fo r  each day  tha t  the  Engineer  de termines  the 
bar r ie r  t ra f f i c  re f lec to rs  are  no t  in  good re f lec t ive  cond i t ion ,  o r  for  each 
day  tha t  the  Engineer  de termines  the  bar r ie r  is  ou t  o f  a l ignment .  
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701-6 .03 Channel izat ion Devices:  

(A)   Vert ica l  Panels ,  Barr icades (Type I I ) ,  Traf f ic  Cones 
 (28- inch) ,  and Tubular  Markers: 

The accepted  quant i t ies  of  Ver t ica l  Pane ls ,  Bar r icades  (Type I I ) ,  Tra f f ic  
Cones (28- inch) ,  and Tubu lar  Markers ,  measured as  prov ided above,  wi l l  
be  pa id  fo r  a t  the  un i t  b id p r ice ,  wh ich  pr ice  sha l l  be  fu l l  compensat ion 
fo r  the use and main tenance o f  each dev ice  ( in -use),  inc lud ing labor  and 
equ ipment .  

Type I  bar r icades  wh ich  are  subs t i tu ted  fo r  Type I I  bar r icades  in 
accordance wi th  Subsec t ion  701-2 .08  o f  the  spec i f ica t ions sha l l  be  pa id 
fo r  a t  the  un i t  b id  p r ice  for  Type I I  bar r icades .  

The un i t  b id  p r ice  fo r  bar r icades  inc ludes  the  cos t  o f  ba l las t ing as 
requ i red .  

(B)   Barr icades (Type I I I )  and High-Level  Flag Trees:  

The accepted  quant i t ies  o f  Bar r icades  (Type I I I )  and High-Leve l  F lag 
Trees ,  measured as  prov ided above wi l l  be  pa id  fo r  a t  the  un i t  b id  p r ice ,  
wh ich  pr ice  sha l l  be  fu l l  compensat ion  fo r  the  use and main tenance o f  
each dev ice  ( in -use) ,  inc lud ing labor  and equ ipment .  

The un i t  b id  p r ice  fo r  bar r icades  inc ludes  the  cos t  o f  ba l las t ing and f lags ,  
as  requ i red .  

When s igns  are  to  be  mounted on  Bar r icades  (Type I I I )  o r  High-Level  
F lag Trees ,  the  s igns  wi l l  be  pa id  fo r  as  Temporary Signs ,  Sec t ion  701-
6 .04  o f  the  spec i f i ca t ions.  

(C)   Drums:  

The accepted  quant i t ies  of  Drums,  measured as prov ided above,  wi l l  be 
pa id  fo r  a t  the  un i t  b id  p r ice ,  wh ich  pr ice  sha l l  be  fu l l  compensat ion  fo r  
the  use  and main tenance o f  each dev ice  ( in -use) ,  inc lud ing labor  and 
equ ipment .  

(D)   Warning Lights  (Types A,  B,  and C):  

The accepted  quant i t ies o f  Warn ing L igh ts  (Types  A,  B,  and C) ,  
measured as  prov ided above,  wi l l  be  pa id  fo r  a t  the  un i t  b id  p r ice ,  wh ich 
pr ice  sha l l  be  fu l l  compensat ion fo r  the  use  and main tenance o f  each 
dev ice  ( in-use) ,  inc lud ing labor  and equ ipment .  
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(E)   Embedded Sign Posts ,  Portable  Sign Stands (Spr ing-
 Type or  Rigid)  and Portable  Sign Posts-Barr ier 
 Mounted:  

The accepted quant i t ies o f  Embedded Sign  Pos t ,  Por tab le  Sign  Stands  
(Spr ing-Type and Rig id )  and Por tab le  Sign  Posts -Bar r ie r  Mounted,  
measured as prov ided above wi l l  be pa id fo r  a t  the un i t  b id  p r ice ,  wh ich 
pr ice  sha l l  be  fu l l  compensat ion fo r  the  use  and main tenance o f  each 
dev ice  ( in-use) ,  inc lud ing labor  and equ ipment .   

The un i t  b id  p r ice  fo r  s igns  inc ludes  the  cos t  o f  ba l las t ing as  requ i red .  

701-6 .04 Temporary  Signs:  

The accepted quant i t ies o f  Temporary  Signs ,  measured as  prov ided 
above, wi l l  be  pa id  fo r  at  the  un i t  b id p r ice ,  wh ich  pr ice sha l l  be fu l l  
compensat ion  fo r  the  use  and main tenance o f  each dev ice  ( in -use) ,  
inc lud ing labor  and equ ipment .  

The un i t  b id  p r ice  fo r  s igns  inc ludes the cos t  o f  f lags  and ba l las t ing as 
requ i red .  

No separa te  payment  shal l  be  made fo r  speed p la tes ,  d is tance p la tes ,  
o r  o ther  minor  s ign  message boards  tha t  a re  a t tached to  a  temporary 
s ign ,  o r  temporary  s ign  pos t ,  as  shown on the  p lans .   I f  add i t iona l  s igns 
are  a t tached to  those shown on the  p lans  or  to  ex is t ing temporary s ign  
ins ta l la t ions ,  payments  wi l l  be  made as  add i t iona l  temporary  s igns .  

701-6 .05 Truck-Mounted Attenuators:  

The accepted  quant i t ies  of  t ruck-mounted a t tenuators  o r  t ra i le r -mounted 
a t tenuators ,  measured as  prov ided above,  wi l l  be  pa id  fo r  a t  the  un i t  b id 
p r ice  fo r  t ruck-mounted a t tenuators  per  day o f  work  s i te  p ro tec t ion,  
wh ich  ra te  sha l l  be  fu l l  compensat ion  fo r  the  work,  comple te  in  p lace,  
inc lud ing,  bu t  no t  l imi ted  to ,  fu rn ish ing a l l  mater ia ls ;  equ ipment;  
a t tached ar row pane l  o r  changeab le  message board;  and labor  ( inc lud ing 
the  opera tor ) ;  and main ta in ing and repa i r ing the  t ruck  and t ruck-mounted 
a t tenuator ,  o r  t ra i le r -mounted  a t tenuator  and hos t  veh ic le ,  as  spec i f ied 
here in  and on  the  pro jec t  p lans .   No ad jus tment  to  the  un i t  b id  p r ice  fo r  
t ruck-mounted a t tenuators  wi l l  be  made when t ra i le r -mounted 
a t tenuators  a re  p rov ided,  such pr ice  be ing cons idered as  fu l l  
compensat ion  fo r  the  work ,  as  spec i f ied  here in ,  regard less o f  wh ich  type 
o f  a t tenuator  is  used to p ro tec t  the  work  s i te .   I t  shal l  be  the contrac tor 's  
respons ib i l i t y  to  rep lace  any  damaged or  des t royed par ts  o f  the  t ruck-
mounted a t tenuator  o r  t ra i le r -mounted a t tenuator  and hos t  veh ic le  a t  no 
add i t iona l  cos t  to  the  Depar tment .  
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701-6 .06 Flashing-Arrow Panels ,  and Changeable  Message 
Boards:  

The accepted quant i ty  o f  f lash ing-ar row pane ls ,  measured as  prov ided 
above, wi l l  be  pa id  fo r  at  the  un i t  b id p r ice ,  wh ich  pr ice sha l l  be fu l l  
compensat ion  fo r  the  work ,  comple te  in  p lace ,  inc lud ing fu rn ish ing,  
opera t ing,  ma in ta in ing,  and re loca t ing the  pane ls  on  the work  s i te ,  and 
prov id ing a l l  necessary  labor  and equ ipment .  

The accepted  quant i t ies  o f  changeab le  message boards ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  un i t  b id  p r ice  per  day ,  wh ich  pr ice 
sha l l  be  fu l l  compensat ion  fo r  the  work ,  comple te in  p lace ,  inc lud ing 
inc identa l  grad ing;  fu rn ishing,  opera t ing,  ma in ta in ing,  and re loca t ing the 
boards on the work  s i te ;  and prov id ing a l l  necessary  labor .   S igns ,  s ign 
s tands ,  Type I I  bar r icades ,  o r  ver t ica l  pane ls  and l igh ts  tha t  a re  used to 
de l ineate  changeab le  message boards  sha l l  be  pa id  fo r  a t  the  respec t ive 
un i t  b id  p r ices .  

701-6 .07 Pi lot  Serv ices and Flagging Serv ices: 

The accepted  quant i t ies  of  p i lo t  veh ic les ,  measured as  prov ided above, 
wi l l  be  pa id  fo r  a t  the  un i t  b id  p r ice  fo r  p i lo t  veh ic les  wi th  d r iver ,  wh ich 
pr ice  sha l l  be  fu l l  compensat ion  fo r  the  work ,  comple te  in  p lace 
inc lud ing,  bu t  no t  l imi ted  to ,  fu rn ish ing and main ta in ing the  veh ic le  and 
fu rn ish ing the  dr iver .   Over t ime hours  fo r  p i lo t  vehic les  wi l l  be  pa id  fo r  
a t  the  un i t  b id  p r ice  fo r  p i lo t  veh ic le wi th  d r iver .   No add i t iona l  payment 
wi l l  be  made fo r  over t ime hours ,  the  cos t  be ing cons idered as  inc luded 
in  the  un i t  b id  p r ice .  

The accepted  quant i t ies o f  f lagging serv ices  prov ided by  the  loca l  
en forcement  o f f i cers  and c iv i l ian  f laggers ,  measured  as  p rov ided in 
Subsec t ion  701-4 .04(F)  of  the  spec i f i ca t ions ,  wi l l  be  pa id  fo r  a t  the  un i t  
b id  p r ice ,  wh ich  pr ice shal l  be  fu l l  compensat ion for  the  work ,  comple te 
in  p lace ,  inc lud ing a l l  overhead cos ts  and f r inge  benef i ts .   Over t ime 
hours  fo r  loca l  en forcement  o f f i cers  and c iv i l ian  f laggers  wi l l  be  pa id  for  
a t  the  respec t ive  un i t  b id p r ices .   No add i t iona l  payment  wi l l  be  made 
fo r  over t ime hours ,  the  cos t  be ing cons idered as  inc luded in  the  un i t  b id 
p r ice  fo r  loca l  en forcement  o f f i cers  and c iv i l ian  f laggers .  

The accepted quant i t ies o f  f lagging serv ices prov ided by the DPS 
o f f icers ,  measured as  prov ided above,  wi l l  be pa id  fo r  a t  the cont ract  
un i t  p r ice  per  hour ,  wh ich pr ice sha l l  be fu l l  compensat ion fo r  the  work 
comple te  in  p lace .  I f  needed,  t rave l  t ime may be pa id  on a  case by case 
bas is ,  as  eva lua ted by  the Engineer  in  accordance wi th  the  requ i rements 
o f  Subsec t ion  104.02  o f  the  spec i f i ca t ions .  

701-6 .08 Temporary  Impact  At tenuators  ( In-Use) :  

The accepted  quant i t ies  o f  temporary  impact  a t tenuators ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  un i t  b id  p r ice ,  wh ich  pr ice  sha l l  
be  fu l l  compensat ion  fo r  the  use o f  the  comple te  a t tenuat ing dev ice  and 
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fo r  fu rn ish ing a l l  mater ia l ,  equ ipment  and labor  fo r  ma in ta in ing,  
rea l ign ing and ad jus t ing the  a t tenuator  ins ta l la t ion ,  as  spec i f ied here in 
and as  shown on the  p lans .   No payment  wi l l  be  made fo r  a t tenuators 
no t  in  serv ice ,  such as  at tenuator  s tockp i led  fo r  rep lacement  par ts  or  
awa i t ing phase cons t ruc t ion  change.  

SECTION 702 ATTENUATION DEVICES:  

702-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing a l l  mater ia ls  and 
ins ta l l ing permanent  a t tenuat ion dev ices o f  the  types  des ignated and a t  
the  loca t ions  shown and in  accordance wi th  the  p lans  and the 
requ i rements  o f  the  spec i f i ca t ions .  

702-2 Mater ia ls :  

702-2 .01 Genera l :  

Mater ia ls  used in  the cons t ruc t ion  o f  the  veh icu la r  impact  a t tenuator  
sys tem sha l l  a l l  be  new except  tha t  undamaged a t tenuat ion  dev ices  used 
fo r  Ma in tenance and Protec t ion  o f  Tra f f ic  may be used fo r  permanent 
ins ta l la t ion  when approved by  the  Engineer .  

Mater ia ls  used in  t rans i t ions  or  connect ions be tween impact a t tenuators 
and meta l -beam guardra i l  sha l l  con form to  the  requ i rements  o f  Sec t ion 
1012 o f  the  spec i f i ca t ions.  

Mater ia ls  used in  t rans i t ions  or  connect ions be tween impact a t tenuators 
and concre te  s t ruc tures or  bar r ie rs  sha l l  con form to  the app l icab le 
requ i rements  o f  Subsec t ion  910-2 o f  the  spec i f ica t ions ,  except anchors 
and anchor  bo l ts  sha l l  con form to  the  requ i rements  o f  Sec t ion  1012 o f  
the  spec i f i ca t ions .  

Concre te  sha l l  be  u t i l i t y  concre te  conforming to the  requ i rements  o f  
Sec t ion  922 o f  the  spec i f ica t ions .   Stee l  re in forcement  sha l l  con form to 
the  requ i rements  o f  Sec t ion  1003 o f  the  spec i f i ca t ions .  

Aspha l t ic  concre te  sha l l  con form to the requ i rements  o f  Sec t ion  409 o f  
the  spec i f i ca t ions .  

At tenuat ion  dev ices  approved fo r  use  are  shown on the Depar tment ’s  
Approved Produc ts L is t  (APL) .   The most  cur ren t  vers ion  is  ava i lab le on 
the  ADOT Engineer ing and Const ruc t ion ,  Produc t  Eva lua t ion  Program 
Webs i te .  At tenuat ion  dev ices  o ther  than those l i s ted  on  the  APL must  be 
approved by  the  Depar tment  p r io r  to  use .  
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When used in  a  cons t ruc t ion  work  zone,  i t  sha l l  be  the cont rac tor 's  
respons ib i l i t y  to  keep the  tubu la r  markers  b r igh t  and c lean fo r  max imum 
targe t  va lue .  

When rep lacement ,  repa ir  o r  rese t t ing o f  markers is  necessary dur ing 
t ra f f i c  con t ro l  in  a cons truc t ion work  zone, such work  sha l l  be  done 
immedia te ly  by  the  cont rac tor .  

707-4 Method of  Measurement:  

Tubu lar  markers  wi l l  be  measured by the un i t  fo r  each marker fu rn ished 
and ins ta l led .  

707-5 Basis  of  Payment:  

The accepted  quant i t ies o f  tubu la r  markers ,  measured as  prov ided 
above, wi l l  be  pa id fo r  a t  the  contrac t  un i t  p r ice  each,  wh ich  pr ice  sha l l  
be  fu l l  compensat ion fo r  the  work ,  comple te in  p lace ,  as spec i f ied  here in 
and as  shown on the  p lans .  

I t  sha l l  be  the  cont rac tor 's  respons ib i l i t y  to  rese t  those markers  tha t  
become detached f rom the  pavement  a t  no  add i t iona l  cos t  to  the 
Depar tment .  

Where  the  Engineer  de termines  markers  a re  in  need o f  repa i r ,  such 
repa i rs  sha l l  be  made by  the  cont rac tor  and wi l l  be  pa id  fo r  in  
accordance wi th  the  prov is ions  o f  Subsec t ion  109.04  o f  the 
spec i f i ca t ions .  

Where  the  Engineer  de termines  markers  need to  be rep laced, such 
rep lacement  sha l l  be  made by  the  cont rac tor  and add i t iona l  payment  wi l l  
be  made a t  the  contrac t  un i t  p r ice .  

No measurement o r  d i rect  payment wi l l  be  made fo r  remov ing,  hau l ing 
and s tockp i l ing sa lvaged markers ,  the  cos t  be ing cons idered as  inc luded 
in  the  cos t  o f  the  cont rac t  i tem.  

SECTION 708 WATERBORNE PAVEMENT MARKINGS:  

708-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  c lean ing and prepar ing the 
pavement sur face ,  fu rn ishing a l l  mater ia ls  and app ly ing wh i te  o r  ye l low, 
water -borne,  fas t -dry  o r  rap id -dry  t ra f f ic  pa in t ,  and re f lec t ive g lass 
beads a t  the  loca t ions  and in  accordance wi th  the de ta i ls  shown on the 
p lans ,  MUTCD,  and  assoc ia ted  ADOT Supp lement ,  the  requ i rements  o f  
these spec i f i ca t ions ,  o r  as  d i rec ted  by  the  Engineer .  
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708-2 Mater ia ls :  

708-2 .01 Pavement  Mark ing Paint :  

(A)   Genera l :  

Al l  mater ia l  used in  the  formula t ion  o f  the pavement  mark ing pa in t  sha l l  
meet  the  requ i rements  here in  spec i f ied .   Any  mater ia ls  no t  spec i f i ca l ly  
covered sha l l  meet  the  approva l  o f  the  Engineer .  

On ly  waterborne t ra f f i c  pa in t  tha t  has  been rev iewed,  eva lua ted ,  and 
approved by  the ADOT Produc t  Eva lua t ion  Program or  equa l ,  p r io r  to  the 
b id  open ing o f  each respec t ive  pro jec t ,  sha l l  be  used. 

Cop ies  o f  the  most recent  vers ion  o f  the  Approved Produc ts  L is t  (APL) 
a re  ava i lab le on the  in te rne t  f rom the  ADOT Research  Center  th rough 
i ts  Produc t  Eva lua t ion  Program.  

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  Subsec t ion 
106.05 o f  the  spec i f ica t ions sha l l  be  submi t ted  a long wi th 
p recer t i f i ca t ion  tes t  resu l ts  f rom the  ADOT Cent ra l  Labora tory  for  
samples  f rom each ba tch  o f  mater ia l  ob ta ined fo r  precer t i f i ca t ion  a t  the 
produc t ion  l ine  o f  the  manufac turer .  

(1 )  Waterborne Pavement  Mark ing Paint :  Type I  
(Standard) :  

Type I  (Standard)  waterborne pavement  mark ing pa in t  sha l l  be  the  t ra f f i c  
pa in t  fo r  long l ine  and shor t  l ine  s t r ip ing,  a r rows,  symbols ,  and legends.  
Type I  sha l l  be  used: 

(a )  For  temporary  t ra f f i c  con tro l ;   

(b )  At  the  end o f  the const ruc t ion work  sh i f t  i f  the  
roadway is  open to  t ra f f i c  over  an  in te rmed ia te  layer  
o f  pavement  wh i le  the  f ina l  l i f t  o r  layer  o f  pavement  
has  no t  been p laced ye t ;  

(c )  As  a  p r imer  on  the  f ina l  l i f t  o r  layer  o f  pavement  30  
days  pr io r  to  the  app l ica t ion  o f  the  durab le  pavement 
mark ing mater ia ls ;  and 

(d )  Dur ing Const ruc t ion  on  pavement  tha t  wi l l  no t  be 
resur faced.  Two app l ica t ions  o f  waterborne pa in t  
may be  used,  a l lowing 30  to  60  days  be tween 
app l ica t ions .  

Type I  pa in t  sha l l  be  capab le  o f  per fo rming as  spec i f ied  here in  when 
sub jec ted  to h igh  t ra f f i c  vo lumes and severe  wear  cond i t ions such as 
repeated  c ross ing,  s ta r t ing,  s topp ing,  and tu rn ing movements .  



SECTION 708 

767 
 

(2 )  Waterborne Pavement  Mark ing Paint :  Type I I  (High-
bui ld) :  

Type I I  (High-bu i ld )  waterborne pavement  mark ing pa in t  sha l l  be  used 
fo r  long l ine  and shor t  l ine  s t r ip ing,  a r rows,  symbols ,  and legends.  Type 
I I  sha l l  be  used fo r  temporary  t ra f f i c  con t ro l  tha t  needs to  be  in p lace 
fo r  a t  leas t  180 days ,  and be tween two cons t ruc t ion  seasons. 

Type I I  pa in t  sha l l  be  capab le  o f  per fo rming as  spec i f ied  here in  when 
sub jec ted  to  two-season pro jec ts ,  h igh  t ra f f i c  vo lumes,  and severe  wear 
cond i t ions  such as  repeated  c ross ing,  s ta r t ing,  s topp ing,  and tu rn ing 
movements .  

(B)   Composi t ion Requirements:  

The pavement  mark ing pa in t  sha l l  be  a  ready-mixed,  one component,  
waterborne t ra f f i c  l ine  pa in t  o f  the  cor rec t  co lo r ,  to  be  app l ied  to  e i ther 
aspha l t ic  o r  Por t land cement  concre te  pavement .   The compos i t ion  o f  
the  pa in t  sha l l  be  de termined by  the  manufac turer .   I t  w i l l  be  the  
manufac turer 's  respons ib i l i t y  to  p roduce a  p igmented waterborne pa in t  
con ta in ing a l l  the  necessary  co-so lvents ,  d ispersant ,  wet t ing agents ,  
p reserva t ives and a l l  o ther  add i t ives ,  so  tha t  the  pa in t  sha l l  re ta in  i ts  
v iscos i ty ,  s tab i l i t y  and a l l  o f  the  proper t ies  as  speci f ied  here in .  

Lead concent ra t ions  sha l l  no t  exceed 0 .009 percent  by  we igh t  (90  ppm) 
us ing tes t  method ASTM D3335.   

The manufac turer  sha l l  cer t i fy  tha t  the  produc t  con ta ins  no  de tec tab le 
concent ra t ions  o f :  

  An t imony;  
  Arsen ic ;  
  Cadmium;  
  Mercury ;  
  Chromium,  Inorgan ic ;  
  Chromium,  Hexava len t ;  
  To luene;   
  Ch lo r ina ted  so lvents ;   
  Hydro lyzab le  ch lo r ine  der iva t ives ;   
  Ethy lene-based g lyco l  e thers  and the i r  ace ta tes ;  and/or   
  A carc inogen as  de f ined in  29  CFR 1910.1200.    

(C)   Manufactur ing Formulat ions:  

The manufac turer  sha l l  fo rmula te  the  pavement mark ing pa in t  in  a  
cons is ten t  manner  and not i fy  the  Engineer  o f  any  change o f  fo rmula t ion .   
The fo rmula t ion  o f  the  pa in t  sha l l  be de termined by  the  manufac turer .   I t  
w i l l  be  the  manufac turer 's  respons ib i l i t y  to fo rmula te  pa in t  wh ich wi l l  
meet  the  quant i ta t ive  and qua l i ta t ive  requ i rements  o f  th is  spec i f i ca t ion .   
Any  change in  the fo rmula t ion  o f  the pa in t  sha l l  be  approved by  the 
Engineer .  
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(D)   Quant i ta t ive  Requirements  of  Mixed Paints:  

Table  708-1 
 White  Yel low 

Pigment :   
Percent  by  we igh t ,  ASTM D3723,   
A l lowab le  var ia t ion  f rom the  qua l i fy ing sample 

±  2 .0  ±  2 .0  

Non-Vo la t i le  Conten t /Non-Vo la t i le  Veh ic le :   
Percent  by  we igh t ,  ASTM D2369, 
Al lowab le  var ia t ion  f rom the  qua l i fy ing sample 

±  2 .0  ±  2 .0  

Viscos i ty :  Krebs  Un i ts  a t  77  ±  1  °F,  ASTM D562  70 -  85 70  -  85 

Weigh t  per  Ga l lon :   
Pounds per  ga l lon  77  ±  1  °F,  ASTM D1475,  
Al lowab le  var ia t ion  f rom the  qua l i fy ing sample 

±  0 .3  ±  0 .3  

Veh ic le  Compos i t ion :   
Veh ic le  In f ra red  Spect ra ,  ASTM D2621,  
Al lowab le  var ia t ion  f rom the  qua l i fy ing sample 

None None 

PH:  ASTM E70,   
A l lowab le  var ia t ion  f rom the  qua l i fy ing sample ±  1 .0  ±  1 .0  

F ineness  o f  Dispers ion :  
HEGMAN, min imum,  ASTM D121 3 .0 3 .0 

Vo la t i le  Organ ic  Compounds:   
Pounds per  ga l lon  o f  pa int ,  max imum,  ASTM 
D3960 accord ing to  7 .1 .2 .   

2 .1 2 .1 

F lash  Po in t :   
Degrees  F. ,  min imum,  ASTM D93,  Method A 100 100 

Dry  Time to  No Pick  Up:   
Wi th  no  beads:  minu tes ,  max imum,  ASTM D711 10 10 

Dry  Through Time:   
Minu tes ,  ASTM D1640 except  no  thumb pressure  
is  used when thumb is  ro ta ted  90° on  pa in t  f i lm 

20 20 

Flex ib i l i t y :   
ASTM D522,  Method B:  
F lex ib i l i t y  sha l l  be  tes ted  per  ASTM D522,  Method 
B.   Draw down the  pa in t  to  a  wet  f i lm th ickness  o f  
0 .005 inches  (0 .13mm) on a  c lean bare  co ld -
ro l led  s tee l  pane l .   A i r -d ry  fo r  24  hours  a t  
s tandard  cond i t ions  then bake fo r  5  hours  a t  221 
°F ±  3  °F (105 °C ± 2  °C)  and f ina l ly  cond i t ion  the  
pane l  fo r  30  minu tes  a t  s tandard  cond i t ions .   
When tes ted  as  spec i f ied  the  pa in t  f i lm sha l l  no t  
c rack ,  ch ip ,  o r  f lake  a f te r  the  tes t  pane l  is  bent  
over  a  ½ inch  (13  mm) d iameter ,  cy l indr ica l  
mandre l .  

Pass  Pass  
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(E)   Qual i ta t ive  Requirements:  

(1 )  Color  of  Yel low Paint :  

The co lo r  o f  the  ye l low pa in t  sha l l  c lose ly  match  Federa l  Standard  595b, 
Co lor  No.  33538. 

(2 )  Dry  Opaci ty :  

Dry  opac i ty  fo r  the  pa in t  wi l l  be  de termined us ing a  b lack-wh i te Leneta 
Char t ,  Form 2C Opac i ty ,  o r  equa l ,  and a  ca l ib ra ted  re f lec tance meter 
capab le  o f  de termin ing ref lec tance to  the  neares t  1 percent .   Us ing a 10 
mi l  gap doc tor  b lade,  a  f i lm o f  pa in t  i s  d rawn down, cover ing bo th  b lack 
and wh i te  por t ions  o f  the char t  on  a vacuum p la te.   The f i lm sha l l  be 
a l lowed to  d ry  24  hours .   Af te r  ca l ib ra t ing the  meter  accord ing to  the 
manufac turer 's  ins t ruc t ions ,  measure  the  re f lec tance over  the  wh i te  and 
b lack  por t ions  accord ing to  the  manufac turer ’s  ins t ruc t ions .  Dry  Opac i ty  
fo r  bo th  wh i te  and ye l low pa in t  sha l l  be  a t  leas t  0 .90 .  

(3 )  Yel lowness Index:  

Yel lowness  Index  fo r  wh i te  pa in t  wi l l  be de termined as  descr ibed fo r  d ry 
opac i ty ,  on ly use  a 15-mi l  gap doc tor  b lade to  d raw down the pa in t .   
Ca lcu la te  the  Ye l lowness  Index  in  accordance wi th  ASTM E313.  
Ye l lowness  Index  fo r  the  wh i te  pa in t  sha l l  be  a  max imum of  10 .  

(4 )  Ref lectance: 

Ref lec tance fo r  bo th  wh i te  and ye l low pa in t  wi l l  be  de termined us ing the 
same 15-mi l  d raw-down f i lm as  fo r  the  Ye l lowness  Index .   For  wh i te  pa in t  
the  same sample may be  u t i l i zed  fo r  bo th  the Ye l lowness  Index and 
Ref lec tance.   Measure  the  re f lec tance o f  the  pa in t  f i lm us ing the 
re f lec tance meter  accord ing to  the  manufac turer ’s  ins t ruc t ions.   
Ref lec tance fo r  the  wh i te  pa in t  sha l l  be  a t  leas t  85 .   Ref lec tance fo r  the 
ye l low pa in t  may range f rom 42 to  59 ,  inc lus ive .  

(5 )  UV Color  Durabi l i ty :  

UV Color  Durab i l i t y  sha l l  be  de termined us ing a  QUV Weatherometer ,  
wi th  Ul t ra  Vio le t  L igh t  and Condensate Exposure accord ing to  ASTM 
G154,  fo r  300 hours  to ta l .   The repeat ing cyc le  sha l l  be  four  hours  UV 
exposure  a t  140 degrees  F (60  degrees  C)  fo l lowed by  four  hours 
condensate  exposure  a t  104 degrees  F (40  degrees C) .   Af te r  300 hours  
o f  exposure ,  the  Ye l lowness  Index  fo r  wh i te  pa in t  sha l l  no t  exceed 12,  
and ye l low pa in t  sha l l  c lose ly  match  Federa l  Standard 595b,  Co lor  
No.  33538. 
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(6 )  Stat ic  Heat  Stabi l i ty :  

To determine s ta t ic  heat  s tab i l i t y  fo r  the  pa in t ,  p lace  1  p in t  o f  pa in t  in  a 
sea led  can and heat  in  an  a i r  c i rcu la t ion  oven a t  120 ± 1  degrees  F (49 
degrees  C)  fo r  a  per iod  of  one week.   Remove the pa in t  f rom the  oven 
and check  the  v iscos i ty  in  Krebs  Un i ts  a t  77  ±  1  degrees  F (25  degrees  
C)  accord ing to  ASTM D562.   The v iscos i ty  measured sha l l  be  in  the 
range f rom 68 to  90  Krebs  Un i ts ,  inc lus ive .   A lso ,  check  fo r  any  s igns  o f  
ins tab i l i t y .  

(7 )  Heat -Shear  Stabi l i ty :  

To determine heat -shear s tab i l i t y  fo r  the  pa in t ,  1  p in t  o f  the  pa in t  i s  
sheared in  a  War ing Blender  a t  h igh  speed to  150 degrees  F (66  degrees  
C) .   The b lender  shou ld  have a t igh t  f i t t ing l id  taped on to i t  to  min imize 
vo la t i le  loss .   When the  pa in t  reaches  150 degrees  F (66  degrees  C) ,  
s top  the  b lender ,  immedia te ly  pour  the  pa in t  in to a  sample can,  and 
app ly  a cover  to  sea l  the  can.   Le t  the  pa in t  coo l  overn igh t  and examine 
fo r  je l l ing or  o ther s igns  of  ins tab i l i t y .   Measure v iscos i ty  in  Krebs Un i ts  
a t  77  ±  1  degrees  F (25 degrees  C) ,  accord ing to  ASTM D562.   The 
v iscos i ty  measured sha l l  be  in  the  range f rom 68 to  95  Krebs  Un i ts ,  
inc lus ive .   I f  no t  wi th in  the  upper  l imi t ,  run to ta l  so l ids  on  the sheared 
pa in t  and ad jus t  so l ids ,  i f  necessary ,  by  add ing water  to  reach the 
or ig ina l  so l ids  conten t .   I f  the  so l ids  conten t  requ i red  ad jus tment ,  aga in 
check  the  v iscos i ty  o f  the  pa in t .   The v iscos i ty  sha l l  be  in  the  range f rom 
68 to  95  Krebs  Un i ts ,  inc lus ive .  

(8 )  Scrub Resistance:  

Scrub Res is tance wi l l  be de termined accord ing to  ASTM D2486.   Use an 
appropr ia te  doc tor  b lade to  p rov ide a  d ry  f i lm th ickness o f  3  to  4 mi ls .   
A l low the  pa in t  to  cure  for  24  hours .   Per fo rm the  scrub  res is tance test  
a t  77  ±  1  degrees  F (25  degrees  C)  and 50  ±  5  percent  humid i ty .   Record 
the  number  o f  cyc les  to  remove the  pa in t  f i lm.   The number  o f  cyc les 
recorded sha l l  be  a t  leas t  800. 

(9 )  Spraying Propert ies:  

The pa in t  sha l l  be  app l ied ,  in  the  f ie ld ,  a t  a 15  mi ls  wet  f i lm th ickness 
fo r  Type I  pa in t  and 25  mi ls  wet  f i lm th ickness  fo r  Type I I .   Bo th  Type I  
and Type I I  pa in t  sha l l  show the  fo l lowing proper t ies  a t  ambient  
tempera tures  o f  50  to  100 degrees  F (10  to  38  degrees  C)  wi th  pa in t  
spray  tempera ture  o f  150 degrees  F (66  degrees  C),  max imum.  

For  Type I  pa in t ,  6  to 10 pounds o f  Type 1  beads sha l l  be  pos t -app l ied 
per  ga l lon  o f  pa in t .  For  Type I I  pa in t ,  10  to  12  pounds o f  Type 3  beads 
sha l l  be  pos t -app l ied  per  ga l lon  o f  pa in t .  Beads sha l l  con form to 
subsec t ion  708-2 .02  o f  the  spec i f i ca t ions .  

(a )  For  rap id -dry  pa in t  app l ied  in  a  mob i le  opera t ion  and 
no t  p ro tec ted  by  temporary  t ra f f i c  con t ro l ,  d ry  to  a  
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no- t rack  cond i t ion  in  60  seconds or  less  when the  l ine 
is  c rossed over  in  a  pass ing maneuver  wi th  a  
s tandard-s ized  au tomobi le .  

(b )  For  fas t -d ry  pa in t  app l ied wi th in  an  es tab l ished work 
zone beh ind  temporary  t ra f f i c  con t ro l ,  d ry  to  a  no-
t rack  cond i t ion in  f i ve  minu tes  or  less  when the  l ine 
is  c rossed over  in  a  pass ing maneuver  wi th  a  
s tandard-s ized  au tomobi le .  

(c )  Produce a c lean-cu t ,  smooth  l ine  wi th  no  overspray  
or  pudd l ing.  

(d )  Pa in t  immedia te ly  a f te r  app l ica t ion  sha l l  accept  g lass 
beads so tha t  the  spheres sha l l  be  embedded in to  the 
pa in t  f i lm to  a  depth  o f  50 percent  o f  the i r  d iameter.  

(e )  Pa in t  when heated  to  the tempera ture  necessary  to  
ob ta in  the  spec i f ied  dry  t ime,  sha l l  show no ev idence 
o f  ins tab i l i t y  such as  v iscos i ty  inc rease,  je l l ing,  o r  
poor  spray  app l ica t ion .  

(10) Freeze-Thaw Propert ies:  

The pa in t  v iscos i ty  or  cons is tency  sha l l  no t  change s ign i f i can t ly  when 
the  pa in t  i s  tes ted  fo r  res is tance to  f i ve  cyc les  o f  f reeze- thaw accord ing 
to  ASTM D2243.  

(11) Road Serv ice  Rat ing:  

Test  s t r ipes  o f  the  pa in t  sha l l  be  app l ied  t ransverse ly  across  the  road, 
4  inches  in  wid th  and approx imate ly  12  fee t  long a t  a  loca t ion  approved 
by  the  Engineer .  

Wet  f i lm th ickness  o f  the  tes t  s t r ipes  sha l l  be  approx imate ly  15  mi ls  fo r  
Type I  and 25  mi ls  fo r  Type I I  pa in t  as  de termined accord ing to  ASTM 
D4414 and ASTM D713 pr io r  to  tes t  s t r ipe  app l ica t ion .   To  a id  in  
ob ta in ing the correc t  f i lm th ickness ,  a length  o f  roof ing paper p laced by 
the  s ide  o f  the  road can be  used.   P lace  a  r ig id  meta l  tes t  pane l  on  the 
roo f ing paper  in  the pa th  o f  a  tes t  l ine .   Immedia te ly  a f te r  the tes t  l ine 
is  app l ied  by  the  s t r iper ,  measure  the  wet  f i lm  th ickness .   I f  no t  
sa t is fac tory ,  ad jus t  the spray  pressure  and repeat un t i l  the  ta rge t  wet  
f i lm th ickness  is  a t ta ined.   I t  is  impor tan t  tha t  no  g lass  beads be  present 
tha t  wou ld g ive  a  fa lse  wet  f i lm th ickness .   When the  wet  f i lm th ickness 
is  cor rec t ,  app ly  a  tes t  l ine  across  a  ta red  meta l  tes t  pane l .   Af te r  th is ,  
app ly  another  tes t  l ine  across  a  d i f fe ren t  ta red  meta l  tes t  pane l ,  th is  
t ime a lso  add ing the  beads.   These samples  are  necessary  to  de termine 
the  in i t ia l  bead re ten t ion .  

Glass  beads conforming to  the requ i rements  o f  Subsec t ion 708-2 .02  o f  
the  spec i f i ca t ions  (mo is ture  p roo f  type)  sha l l  be  app l ied  a f te r  the  pa in t  
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has  been app l ied ,  bu t  dur ing the  same s t r ip ing opera t ion  a t  a  ra te  such 
tha t  the  in i t ia l  bead re ten t ion  on  the  tes t  l ine  is  a t  leas t  6  pounds o f  
beads  per  ga l lon  o f  wet  pa in t  fo r  Type I  pa in t  and a t  leas t  10  pounds o f  
beads per  ga l lon o f  wet  pa in t  Type I I .   The in i t ia l  bead re ten t ion wi l l  be 
de termined ana ly t ica l ly  by  the  ADOT Const ruc t ion  and Mater ia ls  Group 
concur ren t ly  wi th  the de terminat ion  o f  the  dry  pa in t  th ickness  u t i l i z ing 
ta red  meta l  tes t  pane ls .   The pa in t  sha l l  accept  the  g lass  beads so tha t  
the  spheres  are  embedded in to  the  pa in t  f i lm to  a  depth  o f  50  percent  of  
the i r  d iameter .   Tes t  s t r ipes  wi l l  be  observed fo r  a  per iod  o f  180 days 
f rom date o f  app l ica t ion .   Pa in ts  wi l l  be  eva lua ted  fo r  wear  accord ing to 
ASTM D913.  

Af te r  180 days o f  serv ice,  on  a  v isua l  ra t ing sca le o f  0 to  100 percent ,  
pa in ts  sha l l  have a  ra t ing o f  90  percent  o r  be t te r  to  be  acceptab le .   A l l  
ra t ings  wi l l  be  taken in  the  whee l  t rack  area .   Glass  beads sha l l  show 
no more  than a  30  percent  loss  a f te r  180 days  o f  tes t .   Th is  wi l l  be  
de termined by  tak ing c lose-up,  be fore  and a f te r  photographs  o f  the  pa in t  
f i lm and by  count  de termin ing the  average bead loss .  

The road serv ice  tes t  may be  wa ived a t  the  op t ion  o f  the  Engineer  o r  
eva lua ted  fo r  a  per iod  o f  t ime less  than 180 days .  

(12) Workmanship:  

Pain t  sha l l  be  f ree  f rom fore ign  mater ia ls ,  such as  d i r t ,  sand,  f ibers  f rom 
bags ,  o r  o ther  mater ia l  capab le  o f  c logging screens,  va lves ,  pumps,  and 
o ther  equ ipment  used in  a  pa in t  s t r ip ing appara tus.  

The pa in t  p igment  sha l l  be  we l l  ground and proper ly  d ispersed in  the 
veh ic le .   The p igment  sha l l  no t  cake or  th icken in  the  conta iner ,  and 
sha l l  no t  become granu lar  o r  curd led .   Any  se t t lement  o f  p igment  in  the  
pa in t  sha l l  resu l t  in  a thorough ly  wet ted ,  so f t  mass  permi t t ing the 
comple te  and easy  ver t ica l  penet ra t ion  o f  a  padd le .   Se t t led  p igment  
sha l l  be  eas i ly  red ispersed,  wi th  min imum res is tance to  the  s idewise 
manua l  mot ion  o f  a  padd le  across  the  bo t tom o f  the  conta iner ,  to  fo rm a 
smooth  un i fo rm produc t  of  the  proper  cons is tency .   I f  the  pa in t  cannot  
be  eas i ly  red ispersed,  due to  excess ive  p igment  set t lement  as  descr ibed 
above or  due to any o ther cause,  the  pa in t  sha l l  be cons idered un f i t  fo r  
use .  

The pa in t  sha l l  re ta in  a l l  spec i f ied  proper t ies  under  normal  s to rage 
cond i t ions  fo r  12 months a f te r  acceptance and de l ivery .   The cont rac tor  
sha l l  be  respons ib le  fo r  a l l  cos ts  and t ranspor ta t ion  charges  incur red  in 
rep lac ing pa in t  tha t  is  un f i t  fo r  use .   The proper t ies o f  any  rep lacement 
pa in t ,  as  spec i f ied  here in ,  sha l l  remain  sa t is fac to ry  fo r  e igh t  months 
f rom the  da te  o f  acceptance and de l ivery .  
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(F)   Manufactur ing Requirements:  

(1 )  Inspect ion:  

The manufac turer  o f  the  pa in t  sha l l  fu rn ish  the  Engineer  f ree  access  to 
a l l  par ts  o f  the  p lan t  invo lved in  the  pa in t  manufac ture ,  and sha l l  fu rn ish 
every  reasonab le  fac i l i t y  fo r  sampl ing bo th  the  pa in t  and the  raw 
mater ia ls  dur ing the  process  o f  manufac tur ing.  

Al l  mater ia ls  used in  fo rmula t ion  sha l l  meet  the  requ i rements  here in 
spec i f ied .   Any  mater ia ls  no t  spec i f i ca l ly  covered sha l l  meet  the  approval  
o f  the  Engineer .  

A l l  manufac tured  pa in t  sha l l  be prepared a t  the  fac to ry  ready  for  
app l ica t ion .  

When pa in t  i s  sh ipped to  a  d is t r ibu tor  o r  pa in t  app l ica to r  who wi l l  s to re 
the  pa in t  p r io r  to  i ts  use ,  the  d is t r ibu tor  o r  pa in t  app l ica to r  sha l l  fu rn ish 
the  Engineer  f ree  access  to  a l l  par ts  o f  the  fac i l i t y  where  pa in t  i s  s to red 
and sha l l  fu rn ish  every  reasonab le  fac i l i t y  fo r  sampl ing the  pa in t .  

Pa in t  may a lso be sampled  a t  the  p lace  o f  s torage e i ther  a t  a  warehouse 
or  on  the  s i te  p r io r  to  app l ica t ion  o f  the  pa in t .   App l ica t ion  o f  the  pa in t  
wi l l  no t  be  permi t ted  un t i l  the  pa in t  has  been approved by  the  Engineer .   
I t  i s  the  cont rac tor 's  respons ib i l i t y  to  no t i fy  the  Engineer  a t  leas t  14 
work ing days  pr io r  to  any t ra f f i c  pa in t ing opera t ion and to  a l low access 
a t  tha t  t ime fo r  pa in t  sampl ing a t  the  s to rage loca t ion .  

At  leas t  one pa in t  sample sha l l  be  ob ta ined f rom each lo t  o f  pa in t .  

Check-samples o f  f in ished pa in t  wh i le  be ing app l ied  wi l l  be  taken a t  
in te rva ls  as  de termined by  the  Engineer .  

(2 )  Precert i f icat ion of  Pavement  Mark ing Paint  :  

Al l  tes ts  wi l l  be  conducted  as  spec i f ied  here in .  

(a )  Genera l :  

As descr ibed in  Subsect ion  708-2 .01(A)  o f  the  spec i f i ca t ions ,  the 
cont rac tor  sha l l  p rov ide  to the  Engineer  a  Cer t i f i ca te o f  Compl iance f rom 
the  manufac turer  and tes t  resu l ts  f rom the  Cent ra l  Labora tory  fo r  
samples  f rom each ba tch  o f  mater ia l  ob ta ined fo r  precer t i f i ca t ion  a t  the 
produc t ion  l ine  o f  the manufac turer .  I f  the mater ia l  fa i l s  the 
precer t i f i ca t ion  tes t ing by  Cent ra l  Labora tory ,  the  manufac turer  sha l l  not  
supp ly  any  pavement  mark ing pa in t  represented by  the  fa i l ing tes t  
resu l ts  to  ADOT pro jec ts .  I f  the  mater ia l  fa i l s  the  precer t i f i ca t ion  tes t ing 
by  the  Cent ra l  Labora tory ,  the  manufac turer  sha l l  no t  supp ly  any 
pavement  mark ing pa in t  represented  by  the  fa i l ing tes t  resu l ts  to  ADOT 
pro jec ts .  
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(b)  Precert i f icat ion Sampl ing:  

Sampl ing o f  pavement  mark ing pa in t  fo r  p recer t i f ica t ion  sha l l  be  fo r  an 
ac t ive  ADOT pro jec t .   The  manufac turer  sha l l  p rov ide  a  1  p in t  o r  1  quar t  
sample  in  a  meta l  can  o f  pavement  mark ing pa in t  f rom each ba tch  o f  
p roduc t ion  tha t  wi l l  be sh ipped to  an  ADOT pro jec t .  The manufac turer  
sha l l  sh ip  the  compos i te  sample  to  the  Cent ra l  Labora tory  a t  1221 N.  
21s t  Avenue Phoen ix ,  AZ 85009, a long wi th  a  Cer t i f i ca te  o f  Ana lys is ,  fo r  
p recer t i f i ca t ion  tes t ing.  The manufac turer  sha l l  iden t i fy  the  pavement 
mark ing pa in t  wi th  the  ba tch  number ,  the  ba tch  quant i ty ,  the  ba tch  da te,  
the  manufac turer ’s  name,  and the  produc t  name.  Such ident i f i ca t ion 
sha l l  be  shown on the  s ide  o f  the  conta iner .  

(c )  Centra l  Laboratory  Precert i f icat ion Test ing 
Responsibi l i t ies:  

The Cent ra l  Labora tory  is  respons ib le  fo r  coord ina t ing precer t i f i ca t ion 
fo r  each ba tch  o f  pavement  mark ing pa in t  tha t  is  to be  precer t i f ied .  

For  p recer t i f i ca t ion  purposes ,  pavement  mark ing pain t  a t  a  min imum wi l l  
be  tes ted  fo r  co lo r ,  to ta l  non-vo la t i le  percentage,  p igment ,  non-vo la t i le  
veh ic le ,  we igh t  per  ga l l on ,  v iscos i ty ,  d ry  t ime,  and dry  opac i ty  in  
accordance wi th  the  procedures  descr ibed in  Subsec t ion 708-2 .01(D) 
and 708-2 .01(E)  o f  the  spec i f i ca t ions .  

Upon comple t ion  o f  tes t ing,  the  Cent ra l  Labora tory  wi l l  p rov ide  the 
manufac turer  wi th  a  copy  o f  the  tes t  resu l ts  fo r  each ba tch  tes ted .  
Typ ica l ly ,  tes t ing wi l l  be  comple ted  wi th in  f i ve  work ing days  o f  rece ip t  
o f  the  pa in t  sample .  I f  the  mater ia l  fa i l s  the  precer t i f i ca t ion  tes t ing,  the 
manufac turer  sha l l  no t  supp ly  any  pavement  mark ing pa in t  represented 
by  the  fa i l ing tes t  resu l ts  to  ADOT pro jec ts .  

Ev idence o f  adu l te ra t ion or  improper  fo rmula t ion sha l l  be  cause fo r  
re jec t ion .  

(d)  Packaging:  

Al l  sh ipp ing conta iners  fo r  pa in t  sha l l  comply  wi th  the  Depar tment  o f  
Transpor ta t ion  Code o f  Federa l  Regu la t ions ,  Hazardous  Mater ia ls  and 
Regu la t ion  Board ,  Reference 49  CFR.   The conta iner  and l ids  sha l l  be 
l ined  wi th  a  su i tab le  coat ing so  as  to  p revent  a t tack  by  the  pa in t  o r  by 
agents  in  the  a i r  space above the  pa in t .   The l in ing sha l l  no t  come o f f  
the  conta iner  o r  l id  as  sk ins .  

Conta iners  sha l l  be  co lo red  wh i te ,  inc lud ing l ids ,  and conta iners  sha l l  
have an  ident i fy ing band o f  the  appropr ia te  co lo r  around and wi th in  the 
top  one th i rd  o f  the  conta iner .  

A l l  con ta iners  sha l l  be  proper ly  sea led  wi th  su i tab le  gaskets ,  sha l l  show 
no ev idence o f  leakage,  and sha l l  remain  in  sa t is fac to ry  cond i t ion  fo r  a 
per iod  o f  12  months  a f ter  de l ivery  to  a  d is t r ibu tor  o r  pa in t  app l ica to r .   
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The cont rac tor  sha l l  be  respons ib le  fo r  a l l  cos ts and t ranspor ta t ion 
charges  incur red  in  rep lac ing pa in t  and conta iners.  

(e )  Label ing:  

Al l  con ta iners  o f  pa in t  sha l l  be  labe led  showing the  manufac turer 's  
name,  da te o f  manufac ture ,  pa in t  co lo r ,  p roduc t  code,  manufac turer 's  
ba tch  number ,  and quant i ty  o r  we igh t  o f  pa in t  on  bo th  the  s ide  o f  the 
conta iner  and a lso  the  l id .   Conta iners  sha l l  be  c lear ly  labe led  Rap id  Dry  
o r  Fas t  Dry  lead- f ree  Waterborne Type I  o r  Type I I  Tra f f ic  Pa in ts .  

A l l  con ta iners  o f  pa in t  sha l l  be  labe led  to  ind ica te  tha t  the  conten ts  fu l ly  
comply  wi th  a l l  ru les  and regu la t ions  concern ing a i r  po l lu t ion  cont ro l  in  
the  Sta te  o f  Ar izona,  Mar icopa County .  

The manufac turer  o f  the  pa in t  sha l l  be  respons ib le  fo r  p roper  sh ipp ing 
labe ls  wi th  re fe rence to whether  the  conten ts  a re  tox ic ,  corros ive,  
f lammable ,  e tc . ,  as  ou t l ined  in  the  U.S.  Depar tment  o f  Transpor ta t ion ,  
Hazardous  Mater ia ls  Regu la t ions ,  Reference 49  CFR.  

( f )  Unused Paint :  

Disposa l  o f  unused quant i t ies  o f  t ra f f i c  pa in t  sha l l  be  the  respons ib i l i ty  
o f  the  cont rac tor  and shal l  meet  a l l  app l icab le  Federa l  regu la t ions  fo r  
was te  d isposa l .   Pa in t  wh ich  is  saved to be used la te r  sha l l  be packaged 
as  spec i f ied  and sh ipped to  a  s to rage loca t ion .   Unused pa in t  sha l l  be 
ident i f ied  on  the  conta iner .   Unused pa in t  may be  u t i l i zed  on  a  fu tu re 
p ro jec t  p rov ided the  pa int  s t i l l  con forms to  a l l  spec i f i ca t ions conta ined 
here in .  

708-2 .02 Ref lect ive  Glass Beads (Spheres) :  

(A)   Genera l :  

The te rm "g lass  bead"  sha l l  be  synonymous wi th  the  te rm "g lass  sphere" 
as  used here in .  

The beads sha l l  be manufac tured f rom glass  o f  a  compos i t ion  des ignated 
to  be  h igh ly  res is tan t  to  t ra f f i c  wear  and to  the  e f fec ts  o f  weather ing.  

The g lass  beads sha l l  be  mois tu re-proo f ;  con ta in  less  than 0 .25  percent 
mo is tu re  by  we igh t ;  and be  f ree  o f  t rash ,  d i r t ,  o r  o ther  de le te r ious 
mater ia ls .  

Beads sha l l  be  essent ia l ly  f ree  o f  sharp  angu lar  par t ic les  showing 
mi lk iness  or  sur face scor ing or  sc ra tch ing.   Beads sha l l  be  water  wh i te  
in  co lo r .  

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  Subsec t ion 
106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted .  
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(B)   Physica l  Requirements:  

(1 )  Gradat ion:  

The gradat ion  fo r  the  drop-on beads sha l l  con form to  AASHTO M 247 
Type 1  and Type 3 .    

(2 )  Roundness:  

Glass  beads sha l l  con form to  AASHTO M 247,  Type 1  and Type 3 .  Beads 
re ta ined on  any  screen spec i f ied  in  the  gradat ion  requ i rements  sha l l  
con ta in  a t  leas t  80  percent  t rue  spheres .  

(3 )  Index of  Refract ion:  

Glass  beads sha l l  con form to  AASHTO M 247,  Type 1  and Type 3 .   

(4 )  Speci f ic  Gravi ty :  

The spec i f i c  grav i ty  o f  the beads sha l l  be  in the  range 2 .40  to  2 .60  when 
tes ted  in  accordance wi th  the  fo l lowing procedures:  

Place  100 grams in  an  oven a t  230 degrees  F (110 degrees  C)  
fo r  one hour .  

Remove beads and p lace  in  a  des icca tor  un t i l  the  sample  is  coo l .  

Remove approx imate ly  60  grams o f  beads  f rom the  des icca tor  
and we igh  the  sample  accura te ly .  

Pour  the  beads s lowly  in to  a  c lean 100-mi l l i l i te r  graduated 
cy l inder  conta in ing 50  mi l l i l i te rs  o f  i sopropy l  a lcoho l .   Make 
cer ta in  tha t  a i r  i s  no t  en t rapped among the  beads.  

The to ta l  vo lume read ing on  the  graduated  cy l inder ,  minus  50 ,  
wi l l  g ive  the  vo lume o f  the  beads.  Ca lcu la te  the spec i f i c  grav i ty  
as  fo l lows: 

Specific Gravity =  Weight of the sample
Volume of the sample  

(5 )  Chemical  Stabi l i ty :  

Beads wh ich  show any tendency toward  decompos i t ion ,  inc lud ing 
sur face  e tch ing,  when exposed to  a tmospher ic  cond i t ions ,  mo is tu re ,  
d i lu te  ac ids ,  o r  a lka l is  or  pa in t  f i lm cons t i tuents ,  may be  requ i red to 
demonst ra te  sa t is fac tory re f lec tance behav io r ,  pr io r  to acceptance, 
under  such tes ts  as  may be  prescr ibed. 
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(6 )  Hazardous Const i tuents :  

Each lo t  sha l l  be  tes ted  fo r  heavy  meta l  concent ra t ion  as  spec i f ied  in 
the  fo l lowing tab le ,  tes ted by  an  independent  laboratory  approved by  the 
Engineer ,  us ing EPA Method 3052 and EPA Method 6010B.   

Table  708-2 
Heavy Meta l  Concentrat ion 

Arsen ic  <   75  ppm 
Ant imony <   75  ppm 

Lead <  0 .009% by  we igh t   (90  ppm)  
 
The manufac turer  sha l l  cer t i fy  tha t  the  produc t  con ta ins  no  de tec tab le 
concent ra t ions  o f  o ther  hazardous  cons t i tuents ,  inc lud ing:  

Cadmium;  
Bar ium;  
Mercury ;  
Chromium,  Inorgan ic ;  
Chromium,  Hexava len t ;  and/or  
A carc inogen as  de f ined in  29  CFR 1910.1200.    

(C)   Bead Coat ing:  

Al l  g lass  beads sha l l  have a  mois tu re-proo f  adhes ion  enhanc ing over lay ,  
cons is t ing o f  a p roper ly  fo rmula ted  mater ia l  wh ich  prevents bead 
c lumping and c logging  and promotes  proper  embedment  and adhes ion 
to  the  app l ied  pa in t .  Water  repe l len t  mater ia l  app l ied  dur ing the  process 
o f  bead manufac ture .   The beads so t rea ted  sha l l  no t  absorb  mois tu re 
in  s to rage and sha l l  remain  f ree o f  c lus ters  and lumps and sha l l  f low 
f ree ly  f rom d ispens ing and tes t ing equ ipment .  

The beads sha l l  con form to  AASHTO T 346.   

(D)   Acceptance of  Glass Beads:  

(1 )  Preapproval  Sampl ing of  Glass Beads:  

Sampl ing o f  g lass  beads sha l l  be  fo r  an  ac t ive ADOT pro jec t .  For  
p reapprova l  o f  g lass  beads,  the  St ruc tura l  Mater ia ls  Tes t ing Sec t ion  wi l l  
ob ta in  a  sample  f rom each lo t  a t  the  s t r ip ing cont rac tor ’s  yard  as 
reques ted  by  the  s t r ip ing cont rac tor .  At  leas t  a  1  ga l lon  sample  taken 
f rom a  “super  sack”  sha l l  be  sampled  fo r  each lo t .  When sampl ing a  lo t  
cons is t ing o f  mu l t ip le  super  sacks ,  no  less  than four  super  sacks  sha l l  
be  sampled ,  and the  samples  combined to  make one sample .   A f ie ld  
sample  sha l l  cons is t  o f  a t  leas t  a  1  ga l lon  sample  taken f rom the  s t r ip ing 
t ruck  fo r  each lo t .  Each f ie ld  sample  sha l l  be ident i f ied  wi th  the 
manufac turer ’s  lo t  number .  When sampl ing f rom the  s t r ip ing t ruck ,  the 
sample  sha l l  be  ob ta ined f rom the  drop nozz le  a f ter  500 fee t  o f  s t r ip ing 
has  been p laced.   Un less  the inspec tor  suspec ts contaminat ion  o f  the 
g lass  beads,  no  f ie ld  samples  wi l l  be  requ i red  fo r  preapproved lo ts .  
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(2 )  Preapproval  Test ing of  Glass Beads:  

Glass  beads wi l l  be tes ted  in  accordance wi th  Subsec t ion 708-2 .02(B) 
and 708-2 .02(C)  o f  the  spec i f i ca t ions  fo r  gradat ion ,  roundness,  
re f rac t ion ,  and mois tu re  res is tance coat ing.   For  each lo t  o f  g lass  beads 
tha t  is  to  be  preapproved,  the  St ruc tura l  Mater ia ls  Tes t ing Sec t ion  wi l l  
per fo rm the  sampl ing and tes t ing.   A tes t  repor t  wi th  the  lo t  number  wi l l  
be  issued fo r  each pro jec t  the  g lass  beads are to  be  used fo r .   Upon 
comple t ion  o f  tes t ing fo r  p reapprova l ,  the  St ruc tura l  Mater ia ls  Tes t ing 
Sec t ion  wi l l  p rov ide  the  s tr ip ing cont rac tor  wi th  a  copy  o f  the  tes t  resu l ts .  

For  g lass  beads tha t  have no t  been preapproved,  the  St ruc tura l  
Mater ia ls  Tes t ing Sec t ion  wi l l  tes t  f ie ld  samples  submi t ted  by  the 
pro jec t .   The issuance o f  a  tes t  repor t  and the  mainta in ing o f  a  log o f  a l l  
lo ts  tes ted  wi l l  be  comple ted  as  descr ibed fo r  g lass  beads tes ted  fo r  
p reapprova l .   The St ruc tura l  Mater ia ls  Tes t ing Sec t ion  wi l l  immedia te ly  
no t i fy  the  pro jec t  o f  any  fa i l ing tes t  resu l ts .  

708-3 Construct ion Requirements:  

708-3 .01 Equipment:  

The t ra f f i c  pa in t  and beads sha l l  be  p laced on  the  pavement  by  a  spray-
type,  se l f -p rope l led  pavement  mark ing mach ine  except  tha t  temporary 
s t r ip ing dur ing cons t ruct ion  may be  p laced wi th  o ther  equ ipment 
des igned fo r  app l ica t ion  o f  pa in t  and beads.  

The app l ica t ion  equ ipment  to  be  used on  roadway ins ta l la t ion  sha l l  have,  
as  a  min imum,  the  fo l lowing charac ter is t ic  and/or  appara tus :  

(A)  Capab le  o f  app ly ing c lear-cu t  l ines  o f  the  wid th  spec i f ied  on 
the  pro jec t  p lans ;  

(B)  Equ ipped wi th  a  mechan ica l  dev ice  capab le  o f  p lac ing a  
b roken re f lec tor ized  l ine  wi th  a  10- foo t  pa in ted  segment  and 
a  30- foo t  gap;  and 

(C)  Equ ipped wi th  an  a i r -opera ted  g lass  bead drop- in  d ispenser 
cont ro l led  by  the  spray  gun mechan ism.  

A g lass  bead d ispenser  wh ich  is  capab le  o f  p lac ing the  g lass  beads in to 
the  pa in t  l ine  as  the  pa int  i s  app l ied  to  the  pavement  sha l l  be  u t i l i zed .   
Th is  d ispenser  sha l l  p rov ide  sa t is fac to ry  mark ing and de l ineat ion .  

708-3 .02 Appl icat ion:  

Pavement  mark ings  sha l l  be  app l ied  when the  pavement  sur face  is  d ry 
and the  weather  is  no t  foggy ,  ra iny ,  o r  o therwise  adverse  to  the 
app l ica t ion  o f  mark ings .   The sur face  sha l l  be  f ree  f rom excess  aspha l t  
o r  o ther  de le te r ious  subs tances  be fore t ra f f i c  pa in t ,  beads  or  p r imer  are 
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app l ied .   The cont rac tor  sha l l  remove d i r t ,  debr is ,  grease,  o i l ,  rocks  or  
ch ips  f rom the  pavement  sur face be fore  app ly ing mark ings .  The method 
o f  c lean ing the  pavement  sur face  and remova l  o f  det r imenta l  mater ia l  i s  
sub jec t  to  approva l  by  the  Engineer  and sha l l  inc lude sweep ing and the 
use  o f  h igh-pressure a i r  spray .   The p lac ing o f  t ra f f i c  mark ings  sha l l  be  
done on ly  by  personne l  who are  exper ienced in  th is  work .  

Pa in t ing sha l l  no t  be  perfo rmed when the  a tmospher ic  tempera ture is  
be low 50 degrees  F (10  degrees  C)  when us ing waterborne pa in t ,  nor  
when i t  can  be  an t ic ipa ted  tha t  the  a tmospher ic  tempera ture  wi l l  d rop  
be low 50 degrees  F (10 degrees  C)  tempera ture  dur ing the dry ing 
per iod .   Waterborne pa in ts  sha l l  no t  be  app l ied  i f  ra in  is  expec ted  wi th in  
one hour  o f  i t s  app l ica t ion ,  un less  o therwise  approved by  the  Engineer .   
Waterborne pa in t  sha l l  not  be  heated  to  a  tempera ture  grea ter  than 150 
degrees  F (66  degrees  C) to  acce lera te  d ry ing.  

The vo lume o f  pa in t  in  p lace  sha l l  be  de termined by measur ing the  pa in t  
tank  wi th  a  ca l ib ra ted  rod .   At  the d isc re t ion o f  the  Engineer ,  i f  the 
s t r ip ing mach ine  is  equ ipped wi th  a i r -a tomized spray  un i ts  (no t  a i r less)  
and pa in t  gauges,  the  volume o f  pa in t  may be  de termined by  u t i l i z ing 
sa id  gauges.  

The quant i ty  o f  g lass  re f lec to r iz ing beads in  p lace sha l l  be  de termined 
by  measur ing the  g lass  ref lec to r iz ing bead tank  wi th  a  ca l ib ra ted  rod .  

The cont rac tor  sha l l  p rov ide  the  necessary  personne l  and equ ipment  to  
d iver t  t ra f f i c  f rom the  ins ta l la t ion  area  where  the  work  is  in  p rogress  and 
dur ing dry ing t ime when,  in  the  op in ion  o f  the  Engineer ,  such d ivers ion 
o f  t ra f f i c  is  necessary .  

Pa in ted  mark ings  p laced be low the  f ina l  sur face  sha l l  be p laced 
immedia te ly  a f te r  a  change in  long- te rm t ra f f i c  pat te rns /conf igura t ions ,  
when the  need ar ises ,  o r  as  d i rec ted  by  the  Engineer .  On in te rmed ia te 
l i f t s  o f  over lay p ro jec ts ,  pa in ted  mark ings  sha l l  cons is t  o f  a t  leas t  4 - inch 
wide  by  4- foo t  long s t r ips  o f  re f lec t ive  mater ia l ,  p laced a t  40  foot  
in te rva ls .  In  s i tua t ions  invo lv ing severe  degree o f  curva ture ,  the 
Engineer  may d i rec t  tha t  the  length  and spac ing be  ad jus ted  to  2  feet  
and 20  fee t ,  respec t ive ly .  These requ i rements  app ly  to  wh i te  lane l ines 
separa t ing t ra f f i c  mov ing in  the  same d i rec t ion  and to  ye l low center  l ines 
fo r  two- lane,  two-way roadways in  areas  where  pass ing is  permi t ted .  
Pa in ted  mark ings  sha l l  be p laced on  each subsequent  pavement  course .  

Cur ing compound sha l l  be  removed f rom new concre te  sur faces  be fore 
the  p lacement  o f  pa in ted  mark ings .  

To le rances  for  Plac ing Pa in t ,  Beads,  and Pr imer :  

(A)  The length  o f  pa in ted  segment  and gap sha l l  no t  vary  more 
than 6  inches  in  a  40- foo t  cyc le ;  
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(B)  The f in ished l ine  sha l l  be  smooth ,  aes the t ica l ly  acceptab le 
and f ree  f rom undue wav iness ;  

(C)  Pa in ted  l ines  sha l l  be  4 ,  8 ,  o r  12  inches  wide  as  shown on 
the  p lans  wi th  a  to le rance o f  ±  1 /8  inch  and sha l l  be  p laced 
a t  a  min imum ra te  o f  16 ga l lons  per mi le  fo r  a  so l id  4 - inch  
l ine  and 4 ga l lons  per  mi le  fo r  a  b roken 4- inch  l ine ,  based on  
a  10- foo t  s t r ipe  and a  30-foo t  gap (40- foo t  cyc le  aggregate) ;  

(D)  Glass  re f lec to r iz ing beads sha l l  be  app l ied  on  the  wet  pa in t .  
For  Type I  pa in t ,  6  to  10 pounds o f  Type 1  beads sha l l  be 
pos t -app l ied  per  ga l lon  of  pa in t .  And,  For  Type I I  pa in t ,  10 
to  12  pounds o f  Type 3  beads sha l l  be  pos t -app l ied  per  ga l lon  
o f  pa in t ;  and 

(E)  Wet  th ickness  sha l l  no t  be  less than 15  mi ls  wet  f i lm 
th ickness  fo r  Type I  pa in t  and 25  mi ls  wet  f i lm th ickness  for  
Type I I ,  un less  o therwise  shown on the  p lans .  

708-4 Method of  Measurement:  

Pavement  mark ing pa in t  wi l l  be  measured by  the  l inear  foo t  a long the 
center l ine  o f  the  pavement  s t r ipe .   Sk ips  in  dashed l ines  wi l l  no t  be 
inc luded in  the  measurement .   Length  o f  pavement  mark ings  wi l l  be 
based on  a  4 - inch  wide  s t r ipe .   Measurement  fo r  s t r ip ing wi th  a  p lan 
wid th  grea ter  o r  less  than the  bas ic  4  inches  as  shown on the  p lans  or  
d i rec ted  by  the  Engineer  wi l l  be  made by  the  fo l lowing method:  

Plan  Wid th  o f  St r ip ing ( inches)  x  L inear  Feet 
4  ( inches) 

Symbols  and legends wi l l  be  measured by  each un i t  app l ied .   Each 
legend,  regard less  o f  the  number  o f  le t te rs ,  wi l l  be  cons idered as  a 
s ingle  un i t .  

708-5 Basis  of  Payment:  

Pavement  s t r ip ing o f  the  type  spec i f ied ,  measured as  prov ided above, 
wi l l  be  pa id  fo r  a t  the  cont rac t  p r ice  per  l inear  foo t  fo r  the  to ta l  length  
o f  pa in ted  l ine app l ied  to  the  neares t  foo t ,  wh ich  pr ice sha l l  be  fu l l  
compensat ion  fo r  the  work ,  comple te in  p lace ,  inc lud ing g lass  beads,  as 
descr ibed and spec i f ied  here in  and on  the  pro jec t  p lans .  

Pavement  symbols  and legends measured as prov ided above,  wi l l  be 
pa id  fo r  a t  the  cont rac t  pr ice  fo r  each pa in ted symbol  o r  legend,  wh ich 
pr ice  sha l l  be  fu l l  compensat ion  fo r  the  work ,  comple te  in  p lace ,  
inc lud ing g lass  beads,  as  descr ibed and spec i f ied  here in  and on the 
pro jec t  p lans .  
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So i l  back f i l l  and  p la t ing mater ia l  ( landscape bor row)  wi l l  be  measured 
e i ther  by  the  cub ic  yard  or  by  the  ton .  

So i l  back f i l l  and p la t ing mater ia l  ( landscape bor row)  measured by  the 
cub ic  yard  wi l l  be  measured in  i ts  o r ig ina l  pos i t ion  by  the  Engineer ,  and 
the  vo lume wi l l  be  computed by  the  average end area  method or  by  o ther 
methods  approved by  the  Engineer .  

So i l  back f i l l  and p la t ing mater ia l  ( landscape bor row)  measured by  the 
ton  wi l l  be  measured in  accordance wi th  the  requ i rements  o f  Subsec t ion 
109.01  o f  the  spec i f i ca t ions .   The we igh t  o f  the  mater ia l  wi l l  be 
de termined by  deduct ing the  d i f fe rence in  we igh t  be tween the  average 
in -p lace  mois tu re  content  o f  the  mater ia l  p r io r  to  any  prewet t ing in  
accordance wi th  the  requ i rements  o f  Subsect ion  206-3  o f  the 
spec i f i ca t ions   and the  average mois tu re  conten t  o f  the  mater ia l  a t  the 
t ime o f  we igh ing.  

803-5 Basis  of  Payment:  

The accepted  quant i t ies o f  landscape bor row,  decomposed gran i te ,  
gran i te  mu lch  and rock mulch ,  measured as prov ided above, comple te  in  
p lace ,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  fo r  the  pay un i t  
des ignated  in  the  b idd ing schedu le .   No d i rec t  payment  wi l l  be  made fo r  
the  erad ica t ion  o f  grasses,  weeds and undes i rab le  vegeta t ion ;  herb ic ide 
mater ia l  app l ied  in  excess  o f  the  spec i f ied  th ickness ;  o r  e ros ion  repa ir  
work ;  the  cos t  be ing considered as  par t  o f  con t rac t  i tems.  

SECTION 804 TOPSOIL:  

804-1 Descr ipt ion:  

The work  under  th is  sect ion  sha l l  cons is t  o f  fu rn ish ing,  hau l ing and 
p lac ing topso i l  in  accordance wi th  the  de ta i ls  shown on the pro jec t  p lans 
and the  requ i rements  o f  these spec i f i ca t ions .  

804-2 Mater ia ls :  

When a  source  o f  topso i l  i s  no t  des ignated ,  the  cont rac tor  sha l l  fu rn ish 
a  source  in  accordance wi th  the  requ i rements  o f  Sec t ion  1001 o f  the 
spec i f i ca t ions .   Topso i l  f rom sources  fu rn ished by  the  cont rac tor  sha l l  
con form to  the  fo l lowing requ i rements :  

Pr io r  to  hau l ing any  topso i l  to  the  pro jec t  s i te ,  the  cont rac tor  sha l l  
fu rn ish  a  wr i t ten  so i l  ana lys is ,  p repared by  a  laboratory  approved by  the 
Engineer ,  fo r  each source o f  topso i l  p roposed for  use .   The so i l  ana lys is  
sha l l  ind ica te  the  pH,  so lub le  sa l ts ,  percent ca lc ium carbonate,  
exchangeab le  sod ium in percent and par ts  per  mi l l ion ,  p las t ic i ty  index 
and s ize  gradat ion .   A min imum of  th ree  samples  per  each 10 ,000 cub ic 
yards ,  wi th a t  leas t  th ree samples  per  source ,  sha l l  be  tes ted .   A l l  tes ts  
sha l l  be  per fo rmed in  accordance wi th  the  fo l lowing requ i rements  and 
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tes t  p rocedures  l i s ted  in  Tab le  804-1 .   At  the  con t rac tor 's  op t ion ,  the 
Engineer  wi l l  tes t  these topso i l  samples .   The contrac tor  sha l l  bear  the 
expense o f  any  topso i l  tes t ing f rom proposed sources .  

Topso i l  sha l l  be  fe r t i le ,  f r iab le  so i l  ob ta ined f rom we l l  d ra ined arab le 
land wh ich  has  or  is  p roduc ing hea l thy  c rops,  grasses  or  o ther 
vegeta t ion .   I t  sha l l  be  f ree  dra in ing,  non- tox ic  and capab le  o f  sus ta in ing 
hea l thy  p lan t  growth .  

Topso i l  sha l l  be  reasonab ly  f ree  o f  subso i l ,  re fuse ,  roo ts ,  heavy  c lay,  
c lods ,  nox ious  weed seeds ,  phy to tox ic  mater ia ls ,  coarse  sand,  la rge  
rocks ,  s t icks ,  b rush ,  l i t te r  and o ther  de le te r ious  subs tances . 

A wr i t ten  so i l  ana lys is  shal l  be  submi t ted  to  the  Engineer  fo r  each source 
o f  topso i l  p roposed fo r  use .   The Engineer 's  approva l  sha l l  be  ob ta ined 
pr io r  to  de l ivery  o f  topso i l  to  the  pro jec t  s i te  f rom each source .  

For  acceptance purposes ,  each approx imate  20 ,000 cub ic  yards  o f  
topso i l  mater ia l  de l ivered f rom a  g iven source  to  the  pro jec t  s i te  sha l l  
be  cons idered a  lo t .   For  each lo t  o f  topso i l ,  s ix  representa t ive  samples 
sha l l  be  taken a t  random loca t ions des ignated  by  the  Engineer .   Topso i l  
sha l l  be  sampled  a f te r  f ina l  p lacement .   Each source  o f  topso i l  sha l l  be 
tes ted  separa te ly .   The samples  f rom each lo t  sha l l  be  tes ted  by  the 
Engineer  fo r  pH,  so lub le  sa l ts ,  ca lc ium carbonate ,  exchangeab le  sod ium 
in  percentage and par ts  per  mi l l ion ,  P. I . ,  and gradat ion  in  accordance 
wi th  the  tes t  p rocedures  l i s ted  in  Tab le  804-1 .  

The average tes t  resu l t  ob ta ined fo r  each character is t ic  f rom each lo t  
sha l l  meet  the  fo l lowing requ i rements .  

TABLE 804-1  
Character is t ics Test  Method Requirement  

Average of  6  Samples  
pH Ar izona Tes t  

Method 237 6 .0  -  8 .3 

So lub le  Sa l ts :  (PPM)  Ar izona Tes t  
Method 237 2000 Max imum 

Calc ium Carbonate :  Ar izona Tes t  
Method 732 8% Max imum 

Exchangeab le  Sod ium: Ar izona Tes t  
Method 729 5% Max imum 

Exchangeab le  Sod ium:  
(PPM)  

Ar izona Tes t  
Method 729 300 Max imum 

P. I .  AASHTO T 90 5  -  20 
Gradat ion :  
 
2  inch 
1 /2  inch 
No.  40  

Ar izona Tes t  
Method 201 

% Pass ing  
 

100 
85  -  100 
35  -  100 
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I f  the  average tes t  resu l t  fo r  a  lo t  fa i l s  to  meet  a l l  the  spec i f i ca t ions 
l i s ted  above,  the  mater ia l  f rom tha t  lo t  sha l l  be  re jec ted .   In  l ieu  of  
remova l  and rep lacement ,  the  contrac tor  may propose fo r  the  Engineer 's  
cons idera t ion  a method of  t rea tment o f  the  in -p lace  mater ia l  to  ob ta in 
spec i f i ca t ion  compl iance.   Prov ided the  Engineer  approves ,  the  topso i l  
sha l l  be  t rea ted  a t  no  add i t iona l  cos t  to  the  Department .   The lo t  sha l l  
then  be  resampled  and tes ted  fo r  spec i f i ca t ion compl iance by  the 
Engineer .  

I f  the  pH o f  the  topso i l  for  a  lo t  exceeds 8 .3 ,  the  topso i l  sha l l  e i ther  be 
removed and rep laced,  or  be  t rea ted as  prov ided fo r  in  the  preced ing 
paragraph.   Any  t rea tment fo r  pH sha l l  be  su f f ic ien t  to  ob ta in  an average 
pH between 6 .0  and 8 .0 ,  inc lus ive .   The t rea tment  fo r  pH sha l l  fo l low the  
recommendat ions  o f  a  recogn ized so i l  ana lys t  and sha l l  be  sub jec t  to 
the  approva l  o f  the  Engineer .   Any  t rea tment  fo r  pH sha l l  be  a t  no  
add i t iona l  cos t  to  the  Depar tment .   Add i t iona l  acceptance tes t ing a f te r  
t rea tment  fo r  pH wi l l  no t  be  requ i red .  

804-3 Construct ion Requirements:  

Topso i l  sha l l  be spread un i fo rmly  on the des ignated  areas  to  the  depths 
or  con tours  shown on the  p lans .   The cont rac tor  sha l l  avo id  over -
compact ion in spread ing and shap ing opera t ions .   Scar i f i ca t ion  sha l l  be 
requ i red  fo r  over-compacted  areas  and hau l  roads .   When topso i l  is  
p laced over  subgrade mater ia l  as p la t ing,  the  subgrade sha l l  be  scar i f ied 
or  d isked to  a  6 - inch  depth  pr io r  to  p lacement  o f  the  topso i l .  

804-4 Method of  Measurement:  

Topso i l  wi l l  be  measured by  the  cub ic  yard .  

Topso i l  wi l l  be measured in  i ts  f ina l  pos i t ion ,  and the  vo lume wi l l  be 
computed by  the  average end area  method or  by  o ther  methods  approved 
by  the  Engineer .  

804-5 Basis  of  Payment:  

The accepted  quant i t ies  of  topso i l ,  measured as  prov ided above,  wi l l  be 
pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  cub ic  yard ,  comple te  in  p lace .  

SECTION 805 SEEDING:  

805-1 Descr ipt ion:  

The work  under  th is  sect ion  sha l l  cons is t  o f  fu rn ish ing a l l  mater ia ls ,  
p repar ing the  so i l  and app ly ing seed to  a l l  a reas  des ignated on  the 
pro jec t  p lans  or  es tab l ished by  the  Engineer .   Seed ing sha l l  be  Class  I ,  
Class  I I  o r  Class  I I I ,  and  sha l l  be  per fo rmed in  accordance wi th  the 
pro jec t  p lans  and requ i rements  o f  these spec i f i ca t ions .  
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805-2 Mater ia ls :  

805-2 .01 Genera l :  

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  Subsec t ion 
106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted .  

805-2 .02 Seed:  

The spec ies ,  s t ra in o r  or ig in  o f  seed sha l l  be  as  des ignated  in the 
Spec ia l  Prov is ions .  

No subs t i tu t ion  o f  spec ies,  s t ra in o r  o r ig in  o f  seed wi l l  be  a l lowed un less 
ev idence is  submi t ted  in  wr i t ing by  the  cont rac tor  to  the  Engineer 
showing tha t  the  spec i f ied  mater ia ls  a re  no t  reasonab ly  ava i lab le  dur ing 
the  cont rac t  per iod .   The subs t i tu t ion  o f  spec ies ,  s t ra ins  o r  o r ig ins  sha l l  
be  made on ly  wi th  the  wr i t ten  approva l  o f  the  Engineer ,  p r ior  to  mak ing 
sa id  subs t i tu t ion .  

The seed sha l l  be  de l ivered  to  the  pro jec t  s i te  in  s tandard ,  sea led ,  
undamaged conta iners .   Each conta iner  sha l l  be  labe led  in  accordance 
wi th  A.R.S.  and the  U.S.  Depar tment  o f  Agr icu l tu re  ru les  and regu la t ions 
under  the  Federa l  Seed Ac t .   Labe ls  sha l l  ind ica te  the  var ie ty  o r  s t ra in 
o f  seed,  the  percentage o f  germinat ion ,  pur i ty  and weed conten t ,  and 
the  da te  o f  ana lys is  wh ich  sha l l  no t  be more  than n ine  months  pr io r  to  
the  de l ivery  da te .  

Legume seed sha l l  be  inocu la ted  wi th  appropr iate  bac ter ia  cu l tu res 
approved by  the  Engineer,  in  accordance wi th  the  cu l tu re  manufac turers '  
ins t ruc t ions .  

805-2 .03 Mulch:  

(A)   Genera l :  

The type and app l ica t ion  ra te o f  mu lch  sha l l  be as  spec i f ied  in  the 
Spec ia l  Prov is ions .  

(B)   Manure:  

Manure  sha l l  be  s teer  manure  tha t  has  been we l l  composted and 
un leached,  and wh ich  has been co l lec ted  f rom ca t t le  feeder  opera t ions .   
Manure  sha l l  be  f ree  o f  s t icks ,  s tones ,  ear th ,  weed seed,  subs tances 
in ju r ious  or  tox ic  to  p lan t  growth  and v is ib le  amounts  o f  under  composted 
s t raw or  bedd ing mater ia l .   Manure sha l l  no t  con ta in  lumps or  any  fo re ign 
subs tance tha t  wi l l  no t  pass  a  1 /2 - inch  screen and,  when spec i f ied  fo r  
lawn use,  the  mater ia l  sha l l  be  ground or  sc reened so  as  to  pass  a  1 /4-
inch  screen. 
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(C)   Peat  Humus:  

Peat  humus sha l l  be  na tura l  domest ic  peat  o f  peat  humus f rom f resh 
water  sa tura ted  areas ,  cons is t ing o f  sedge,  sphagnum or  reed peat  and 
sha l l  be  o f  such phys ica l  cond i t ion  tha t  i t  w i l l  pass  th rough a  1 /2 - inch 
screen.   The humus shal l  be  f ree  o f  s t icks ,  s tones ,  roo ts and o ther 
ob jec t ionab le  mater ia ls .  

Peat  humus sha l l  have a  pH va lue  be tween 4 .0  and 7 .5 ,  inc lus ive ,  and 
the  min imum organ ic  conten t  sha l l  be  85  percent  o f  the  dry  we igh t .   The 
ash conten t ,  as de termined by  ign i t ing a  5 gram sample  fo r  20 hours  a t  
a  tempera ture  o f  900 degrees  F,  sha l l  no t  exceed 25  percent by  we igh t .  

Peat  humus sha l l  be  fu rn ished in  undamaged commerc ia l  ba les  in  an  a i r -
d ry  cond i t ion .  

(D)   Wood Cel lulose Fibers:  

Natura l  wood ce l lu lose f iber  sha l l  have the proper ty  o f  d ispers ing read i ly  
in  water  and sha l l  have no tox ic  e f fec t  when combined wi th  seed or  o ther 
mater ia ls .   A co lo red  dye wh ich  is  non in ju r ious  to  p lan t  growth  may be 
used.   Wood ce l lu lose f iber  sha l l  be  de l ivered  in undamaged,  labe led 
conta iners  bear ing the  name o f  the  manufac turer  and showing the  a i r -
d ry  water  conten t .  

(E)   Straw:  

Straw sha l l  be  f rom crops  o f  cur ren t  season as approved by  the  Engineer 
and sha l l  be  f ree  o f  nox ious  weeds,  mo ld  o r  o ther  ob jec t ionab le  mater ia l .   
St raw mulch  sha l l  be  in  an  a i r -d ry  cond i t ion and su i tab le  fo r  p lac ing wi th 
mu lch  b lower  equ ipment .  

805-2 .04 Water :  

Water  sha l l  be f ree  o f  o i l ,  ac id ,  sa l ts  o r  o ther subs tances wh ich  are 
harmfu l  to  p lan ts .   The source  sha l l  be  as  approved by  the  Engineer 
p r io r  to  use .  

805-2 .05 Tacking Agent:  

Tack ing agent  sha l l  be  as spec i f ied  in  the  Spec ia l  Prov is ions .  

805-2 .06 Chemical  Fer t i l izer :  

Chemica l  fe r t i l i ze r  sha l l  be  a  s tandard  commerc ia l  fe r t i l i ze r  con forming 
to  the ana lys is  and in the  phys ica l  fo rm spec i f ied  in the Spec ia l  
Prov is ions .   Chemica l  fer t i l i ze r  sha l l  be  fu rn ished in s tandard  conta iners  
o r  bags  wi th  the  name,  we igh t  and guaranteed analys is  o f  the conten ts 
c lear ly  marked.   When a  mixed fe r t i l i ze r  is  spec i f ied ,  such as  24-18-2 ,  
the  f i rs t  number sha l l  represent  the  min imum percent  o f  so lub le n i t rogen, 
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the  second number  sha l l  represent  the  min imum percent  o f  ava i lab le 
phosphor ic  ac id  and the th i rd  number  sha l l  represent  the  min imum 
percent  o f  water  so lub le  po tash .  

805-3 Construct ion Requirements:  

805-3 .01 Genera l :  

Seed sha l l  be  o f  the  c lass and var ie ty  spec i f ied ,  and sha l l  be  app l ied  a t  
the  ra te  spec i f ied  in  the  Spec ia l  Prov is ions .  

The cont rac tor  sha l l  no t i fy  the  Engineer  a t  least  two days  pr io r  to 
commenc ing seed ing opera t ions .  

Bermuda seed sha l l  be p lan ted  on ly  a t  t imes when the  day t ime 
a tmospher ic  tempera tures  are cons is ten t ly  above 90  degrees  F and the 
n igh t t ime a tmospher ic  tempera tures  are  consis ten t ly  above 60 
degrees  F.  

Seed ing opera t ions  sha l l  no t  be  per fo rmed when wind  wou ld  p revent 
un i fo rm app l ica t ion  o f  mater ia ls  o r  wou ld  car ry  seed ing mater ia ls  in to 
a reas  no t  des ignated  to  be  seeded. 

Prepara t ion  o f  a reas  fo r  seed ing sha l l  be  as  spec i f ied  here in  and in  the 
Spec ia l  Prov is ions .  

The equ ipment  and methods  used to d is t r ibu te  seed ing mater ia ls  sha l l  
be  such as  to  p rov ide  an even and un i fo rm app l ica t ion  o f  seed,  mu lch 
and/or  o ther  mater ia ls  a t  the  spec i f ied  ra tes .  

Un less  spec i f ied  o therwise  in  the  Spec ia l  Prov is ions ,  seed ing opera t ions 
sha l l  no t  be  per fo rmed on und is tu rbed so i l  ou ts ide  the  c lear ing and 
grubb ing l imi ts  o f  the  pro jec t  o r  on  s teep rock  cu ts .  

805-3 .02 Classes of  Seeding:  

(A)   Seeding (Class I ) :  

Seed ing (Class  I )  sha l l  cons is t  o f  fu rn ish ing and p lan t ing lawn seed. 

Immedia te ly  be fore  seed ing,  the  sur face  area  sha l l  be  raked or  o therwise 
loosened to  ob ta in  a  smooth  f r iab le  sur face  f ree  of  ear th  c lods ,  humps 
and depress ions .   Loose s tones  hav ing a  d imens ion  grea ter  than 1  inch 
and debr is  b rought  to  the  sur face dur ing cu l t i va t ion  sha l l  be  removed 
and d isposed o f  by  the  cont rac tor  in  a  manner approved by  the  Engineer .  

Where  ind ica ted  on  the pro jec t  p lans  or  spec i f ied  in  the  Spec ia l  
Prov is ions ,  topso i l  sha l l  be  p laced and a l lowed to se t t le  fo r  a t  leas t  one 
week pr io r  to  seed ing.   The topso i l  sha l l  be  thorough ly  watered  a t  least  
twice  dur ing the  se t t lement  per iod .  
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Seed sha l l  be un i fo rmly app l ied  in  two d i rec t ions  a t  r igh t  angles  to each 
o ther  wi th  one-ha l f  the spec i f ied  app l ica t ion  ra te  app l ied  in  each 
d i rec t ion .  

Immedia te ly  a f te r  seed ing,  the  area  sha l l  be  un i fo rmly  covered wi th  
sc reened manure  a t  the  ra te  o f  1  cub ic  yard  per  1 ,000 square  fee t  and 
then watered  un t i l  the  ground is  wet  to  a  min imum depth  o f  2  inches .  

Hydroseed ing (hydrau l ic  seed ing) ,  us ing 1 ,500 pounds o f  wood ce l lu lose 
f iber  per  acre ,  wi l l  be  an  acceptab le  a l te rna te  fo r  p lan t ing and mulch ing 
Seed ing (Class  I ) .  

Mach ines used fo r  hydroseed ing sha l l  be  approved types  capab le  o f  
con t inuous  agi ta t ion  o f  the  s lu r ry  mix tu re  dur ing the  seed ing opera t ion .   
Pump pressure  sha l l  be  such as  to  ma in ta in  a  cont inuous  nonf luc tua t ing 
spray  capab le  o f  reach ing the  ex t remi t ies  o f  the  seed ing area  wi th  the 
pump un i t  loca ted  on  the  roadbed.   The sprayer  sha l l  be  equ ipped to  use 
the  proper  type  o f  nozz les to  ob ta in  a  un i fo rm app l ica t ion  on  the  var ious 
s lopes  a t  the  d is tance to  be  covered.  

The seed,  fe r t i l i ze r ,  mu lch ,  tack ing agent  (when requ i red)  and water  
sha l l  be  combined in  the  propor t ions  o f  the  var ious  mater ia ls  as  p rov ided 
in  the  Spec ia l  Prov is ions  and a l lowed to  mix  a  min imum of  f i ve  minu tes  
pr io r  to  s ta r t ing the  app l ica t ion  o f  the  s lu r ry .   Seed sha l l  be  app l ied 
wi th in  30  minu tes  a f te r  mix ing wi th  water .  

Hydroseed ing wh ich  is  depos i ted  on  ad jacent t rees  and shrubs ,  
roadways,  in  d ra in  d i tches ,  on  s t ruc tu res  and upon any  areas  where 
seed ing is  no t  spec i f ied or  wh ich  is  p laced in  excess ive  depths  on 
seed ing areas  sha l l  be  removed. 

Seed ing areas  f looded or  e roded as  a  resu l t  o f  i r r iga t ion  sha l l  be  
repa i red ,  reseeded and re fe r t i l i zed  by  the  cont ractor ,  a t  no  expense to 
the  Depar tment .  

(B)   Seeding (Class I I ) :  

Seed ing (Class  I I )  sha l l  cons is t  o f  fu rn ish ing and p lan t ing range grass  
seed,  f lower  seed and/or  shrub  seed,  inc lud ing mulch .  

Where  equ ipment  can opera te ,  the  area  to  be  seeded sha l l  be  prepared 
by  d isk ing,  har rowing or  by  o ther  approved methods  o f  loosen ing the 
sur face  so i l  to  the  depth  spec i f ied  in  the  Spec ia l  Prov is ions .   On s lopes 
too  s teep fo r  equ ipment  to  opera te ,  the  area  sha l l  be  prepared by  hand 
rak ing to  the  spec i f ied  depth .   On s lop ing areas ,  a l l  d isk ing,  har rowing 
and rak ing sha l l  be  d i rec t iona l  a long the  contours  of  the  areas  invo lved.   
Loose s tones  hav ing a d imens ion grea ter  than 4  inches  wh ich  are 
brought  to  the  sur face  dur ing cu l t i va t ion  sha l l  be  removed and d isposed 
o f  in  an approved manner p r io r  to grad ing and seeding.   A l l  a reas  wh ich 
are  eroded sha l l  be  res tored  to  the  spec i f ied  cond i t ion ,  grade and s lope 
as  d i rec ted  pr io r  to  seed ing.  
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On cu t  and f i l l  s lopes  the  opera t ions  sha l l  be  conducted  in  such a  manner 
as  to  fo rm minor  r idges  thereon to  ass is t  in  re ta rd ing eros ion  and favor  
germinat ion  o f  the  seed. 

Care  sha l l  be taken dur ing the  seed ing opera t ions to  p revent  damage to 
ex is t ing t rees  and shrubs  in  the  seed ing area  in accordance wi th  the 
requ i rements  o f  Subsec t ion  107.11  o f  the  spec i f i ca t ions .   Seed sha l l  be 
dr i l led ,  b roadcas t  o r  o therwise  p lan ted  in  the  manner  and a t  the  ra te 
spec i f ied  in  the  Spec ia l  Prov is ions .  

The type o f  mu lch ,  and the  manner  and ra te  o f  app l ica t ion  sha l l  be  as 
spec i f ied  in  the  Spec ia l  Prov is ions .  

Mu lch  mater ia l  wh ich  is  p laced upon t rees  and shrubs ,  roadways,  
s t ruc tu res  and upon any  areas  where  mulch ing is  no t  spec i f ied  or  wh ich 
is  p laced in  excess ive  depths  on  mulch ing areas sha l l  be  removed as 
d i rec ted .   Mu lch  mater ia ls  wh ich  are  depos i ted  in a  mat ted  cond i t ion 
sha l l  be  loosened and un i fo rmly  spread,  to  the  spec i f ied  depth ,  over  the  
mulch ing areas .  

Dur ing seed ing and mulch ing opera t ions ,  care  sha l l  be  exerc ised to 
p revent d r i f t  and  d isp lacement  o f  mater ia ls .   Any  unevenness  in 
mater ia ls  sha l l  be  immedia te ly  cor rec ted  by  the  cont rac tor .  

Mu lch  sha l l  be  immedia te ly  a f f i xed  by  c r imp ing and tack ing a f te r  
app l ica t ion .   The Engineer  sha l l  de termine  wh ich  areas  are  no t  
conduc ive  to  anchor ing by  c r imp ing and wi l l  d i rec t  the  cont rac tor  to 
anchor  such mulch  by  tacking on ly .   No mulch  sha l l  be  app l ied  to  seed ing 
areas  wh ich  can no t  be cr imped and/or  tacked by  the  end o f  each day .   
Any  dr i f t ing or  d isp lacement  o f  mu lch  be fore  c r imp ing and/or  tack ing 
sha l l  be  cor rec ted  by  the  cont rac tor ,  a t  no  add i t iona l  cos t  to  the 
Depar tment .  

I f  a  tack ing agent  is  spec i f ied  in  o rder  to  b ind  the  mulch  in  p lace ,  the 
type ,  ra te  and manner  o f  app l ica t ion  sha l l  be  as  spec i f ied  in  the  Spec ia l  
Prov is ions .   Pr io r  to  the  app l ica t ion  o f  a  tack ing agent ,  p ro tec t ive 
cover ing sha l l  be  p laced on  a l l  s t ruc tu res  and ob jec ts  where  s ta ins  wou ld 
be  ob jec t ionab le .   A l l  necessary  p recaut ions  sha l l  be  taken to  p ro tec t  
the  t rave l ing pub l ic  and veh ic les  f rom damage due to  d r i f t ing spray .  

Un less  o therwise  spec i f ied  in  the  Spec ia l  Prov is ions ,  Class  I I  seed ing 
areas  sha l l  no t  be  watered  a f te r  p lan t ing.  

(C)   Seeding (Class I I I ) :  

Seed ing (Class  I I I )  sha l l  cons is t  o f  fu rn ish ing and p lan t ing range grass 
seed,  f lower  seed and/or  shrub  seed,  a l l  w i thout  mu lch ing.  

Seed ing (Class  I I I )  sha l l  con form to  the  requ i rements  spec i f ied  under 
Subsec t ion  805-3 .02(B)  of  the  spec i f i ca t ions ,  except  tha t  mu lch ing wi l l  
no t  be  requ i red .  
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Un less  o therwise  spec i f ied  in  the  Spec ia l  Prov is ions ,  Class  I I I  seeded 
areas  sha l l  no t  be  watered  a f te r  p lan t ing.  

805-3 .03 Preservat ion of  Seeded Areas:  

The cont rac tor  sha l l  p ro tec t  seeded areas  f rom damage by  t ra f f i c  o r  
cons t ruc t ion  equ ipment .   Sur faces  wh ich  are  eroded or  o therwise 
damaged fo l lowing seed ing and pr io r  to  f ina l  acceptance sha l l  be 
repa i red  by  regrad ing,  reseed ing and remulch ing as  d i rec ted  by  the 
Engineer .  

805-4 Method of  Measurement:  

Seed ing (Class  I )  wi l l  be  measured by  the  square  foo t  o f  ground sur face 
measured to  the  nearest  1 ,000 square  fee t  seeded or  as  a  s ingle  
comple te  un i t  o f  work .  

Seed ing (Class  I I )  and Seed ing (Class  I I I )  wi l l  be  measured by  the  acre 
o f  ground sur face  seeded or  as  a  s ingle  comple te  un i t  o f  work .  

805-5 Basis  of  Payment:  

The accepted  quant i t ies  o f  seed ing,  measured as prov ided above,  wi l l  
be  pa id  fo r  a t  the  cont ract  p r ice  fo r  the  pay  un i t  spec i f ied  in  the  b idd ing 
schedu le ,  comple te  in  p lace .  

No d i rec t  measurement  o r  payment  wi l l  be made for  the  preserva t ion  or  
repa i rs  o f  seeded areas .  

SECTION 806 TREES,  SHRUBS,  AND PLANTS:  

806-1 Descr ipt ion:  

The work  under  th is  sect ion  sha l l  cons is t  o f  fu rn ish ing and p lan t ing 
t rees ,  pa lms,  shrubs ,  v ines ,  cac t i  and o ther  p lan ts (nursery  s tock)  and 
t ransp lan t ing t rees ,  pa lms,  shrubs ,  v ines ,  cact i  and o ther  p lan ts 
(co l lec ted  s tock  and/or  loca l  s tock) ,  a l l  as  des ignated  on  the  pro jec t  
p lans .   The work sha l l  a lso  inc lude the  layout  and prepara t ion  o f  p lan t ing 
p i ts ,  t renches and beds,  inc lud ing excavat ing and back f i l l ing;  the 
s to rage and pro tec t ion  of  a l l  p lan ted  and unp lanted  s tock  and o ther 
mater ia ls ;  amendments ,  a l l  mu lch ing,  fe r t i l i z ing,  water ing,  s tak ing,  
guy ing,  p run ing and wrapp ing;  the  c leanup o f  the area ;  app l ica t ion  o f  
p re-emergent  herb ic ide ;  remova l  o f  grass ,  weed and undes i rab le 
vegeta t ion ;  app l ica t ion  of  rodent  repe l len t ;  d isposa l  o f  unwanted and 
de le te r ious  mater ia ls ;  and the  care  and main tenance;  a l l  in  accordance 
wi th  the  de ta i ls  shown on the  pro jec t  p lans  and the  requ i rements  o f  these 
spec i f i ca t ions .  



SECTION 810 

1006 
 

SECTION 810 EROSION CONTROL AND POLLUTION PREVENTION:  

810-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  inc lude furn ish ing,  ins ta l l ing,  
ma in ta in ing,  remov ing and d ispos ing o f  temporary  e ros ion cont ro l  
measures  such as  s i l t  fences ,  check dams,  s t raw bar r ie rs ,  and o ther 
e ros ion cont ro l  dev ices or  methods as  shown in  the  Storm Water 
Po l lu t ion  Prevent ion  Plan (SWPPP)  and in  the  Spec ia l  Prov is ions .  

The work  sha l l  a lso  inc lude fu rn ish ing,  ins ta l l ing,  and main ta in ing 
permanent  eros ion  cont ro l  measures  such as  p ipe  in le t  and ou t le t  
p ro tec t ion ,  cu t  and f i l l  s lope t rans i t ions ,  headwal l  and wingwal l  
t rea tments ,  and o ther  permanent  e ros ion  cont ro l  dev ices  or  methods  as 
shown in  the  SWPPP.  

810-1 .01 Erosion Controls:  

Eros ion  cont ro ls ,  bo th  temporary  and permanent ,  sha l l  be ins ta l led  in 
accordance wi th  phas ing prov is ions  in  the  approved SWPPP and 
coord ina ted  wi th  the  re la ted  cons t ruc t ion .   

A l l  work  spec i f ied  in  th is  subsec t ion  wi l l  be temporary  fo r  use dur ing 
cons t ruc t ion ,  un less  des ignated  o therwise .  

The cont rac tor  sha l l  be respons ib le fo r  ma in ta in ing a l l  e ros ion  and 
po l lu t ion  cont ro l  dev ices  in  p roper  func t ion ing condi t ion  a t  a l l  t imes. 

When def ic ienc ies  in  the eros ion  cont ro l  dev ices  or  o ther  e lements  of  
work  l i s ted  here in  a re  no ted  by  inspec t ion  or  o ther  observa t ion ,  spec i f ied 
cor rec t ions  sha l l  be  made by  the  cont rac tor  by  the  end o f  the  day  or  
work  sh i f t ,  o r  as  d i rec ted  by  the  Engineer .  

Work  spec i f ied  here in  wh ich  is  los t ,  des t royed,  o r  deemed unacceptab le 
by  the  Engineer  as  a  resu l t  o f  the  cont rac tor 's  opera t ions  sha l l  be 
rep laced by  the  cont rac tor  a t  no  add i t iona l  cos t  to  the  Depar tment .   Work 
spec i f ied here in  wh ich  is  los t  o r  des troyed as  a resu l t  o f  na tura l  events ,  
such as  excess ive  ra in fa l l ,  sha l l  be rep laced by  the  cont rac tor  and be 
pa id  fo r  in  accordance wi th  the requ i rements o f  Subsec t ion  109.04  o f  
the  spec i f i ca t ions .  

In  cases  o f  ser ious  or  wi l l fu l  d is regard fo r  the pro tec t ion  o f  the  waters 
o f  the  U.S.  and/or  na tura l  sur round ings  by  the  contrac tor ,  the Engineer 
wi l l  immedia te ly  no t i fy  the  cont rac tor  o f  such non-compl iance.   I f  the 
cont rac tor  fa i ls  to  remedy the  s i tua t ion  wi th in  24  hours  a f te r  rece ip t  of  
such no t ice ,  the Engineer  may immedia te ly  p lace the  eros ion  and/or  
o ther  po l lu t ion cont ro l  e lements  in  p roper  cond i t ion and deduct  the  cos t  
thereo f  f rom moneys  due the  cont rac tor .  
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810-1 .02 Other-Pol lutants  Contro ls:  

The work  sha l l  inc lude imp lement ing cont ro ls  to  e l imina te  the  d ischarge 
o f  po l lu tan ts ,  such as fuels ,  lubr ican ts ,  b i tumens, dus t  pa l l ia t ives ,  raw 
sewage,  wash water ,  and o ther  harmfu l  mater ia ls ;  in to  s to rm and o ther 
o f f -s i te  waters .   The wo rk  sha l l  inc lude the  implementa t ion  o f  sp i l l  
p revent ion  and mater ia l  management  cont ro ls  and prac t ices  to  p revent 
the  re lease or  washof f  o f  po l lu tan ts .   These cont ro ls  and prac t ices  sha l l  
be  spec i f ied  in  the  SWPPP and sha l l  inc lude s torage procedures  fo r  
chemica ls  and cons t ruc t ion  mater ia ls ,  d isposa l  and c leanup procedures,  
the  cont rac tor 's  p lans  fo r  hand l ing o f  po ten t ia l  po l lu tan ts ,  and o ther 
po l lu t ion  prevent ion  measures  as  requ i red .  

Hand l ing procedures fo r  po ten t ia l  po l lu tan ts  sha l l  a lso  be inc luded in  the 
cont rac tor 's  "good housekeep ing"  p rac t ices ,  as  spec i f ied  in  Subsec t ion 
104.09  o f  the  Spec ia l  Prov is ions .  

810-2 Mater ia ls :  

810-2 .01 Si l t  Fence:  

Mater ia l  requ i rements  for  s i l t  fences ,  inc lud ing pos ts ,  wi re  suppor t  
fenc ing,  and fas teners ,  sha l l  be  in  accordance wi th  Sec t ion  915 o f  the 
spec i f i ca t ions .   Geotex t i le  fabr ic  sha l l  con form to the  requ i rements  o f  
Subsec t ions  1014-1  and 1014-8  o f  the  spec i f i ca t ions ,  except  tha t  the 
f i l te r  c lo th  sha l l  be  woven po lypropy lene,  and the  fabr ic  Apparent  
Open ing Size  sha l l  be  be tween numbers  20  and 50  U.S.  Standard  s ieve 
s izes ,  when tes ted  in  accordance wi th  ASTM D4751.  

810-2 .02 Compost  Stabi l izat ion:  

Compost  s tab i l i za t ion  sha l l  cons is t  o f  composted organ ic  vegeta t ive  
mater ia ls  s tab i l i zed  wi th  a  tack ing agent  and used fo r  e ros ion  cont ro l .  

Compost  mater ia l  sha l l  be  dark  b rown in  co lor  wi th  the  parent  mater ia l  
composted  and no  longer v is ib le .   The s t ruc tu re  sha l l  be  a  mix tu re  o f  
f ine  and med ium s ize  par t ic les  and humus c rumbs.   The max imum 
par t ic le  s ize  sha l l  be  wi th in  the  capac i ty  o f  the  cont rac tor ’s  equ ipment 
fo r  app l ica t ion  to the  cons t ruc ted  s lopes .   The odor  sha l l  be tha t  o f  r ich 
humus wi th  no  ammonia  or  anaerob ic  odors .  

Compost  sha l l  a lso  meet  the  fo l lowing requ i rements :  
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Pr io r  to  fu rn ish ing on  the  pro jec t ,  compost  mu lch  samples  sha l l  be  tes ted 
fo r  the spec i f ied mic rob io logica l  and nu t r ien t  cond i t ions ,  inc lud ing 
matur i ty  and s tab i l i t y ,  by a  tes t ing labora tory  approved fo r  tes t ing o f  
o rgan ic  mater ia ls .   Cer t i f ied  labora tory  tes t  resu l ts  sha l l  be submi t ted  to 
the  Engineer  fo r  approva l .  

Tack ing agent  sha l l  be  a  na tura l ly  occur r ing organ ic  compound and be 
non tox ic .   I t  sha l l  be  a p roduc t  typ ica l ly  used fo r  b ind ing so i l  and mulch 
in  seed ing or  e ros ion  cont ro l  opera t ions .   Approved types  sha l l  cons is t  
o f  muc i lage or  gum by dry  we igh t  as  ac t ive ingred ient  ob ta ined f rom guar 
o r  p lan tago.   The tack ing agent  sha l l  be  labe led  indica t ing the  type  and 
muc i lage pur i ty .  

The cont rac tor  sha l l  have the  tack ing agent  swe l l  vo lume tes ted  by  an 
approved tes t ing labora tory  us ing the  USP method.   The s tandard  swe l l  
vo lume sha l l  be  cons idered a t  30  mi l l i l i te rs  per  gram.   Mater ia l  sha l l  
have a  swe l l  vo lume o f  a t  leas t  24  mi l l i l i te rs  per  gram.   Cer t i f ied  
labora tory  tes t  resu l ts  sha l l  be  fu rn ished to  the Eng ineer  fo r  each 
sh ipment  o f  homogenous cons is tency  to  be  used on  pro jec t  a reas  or  as  
d i rec ted by the  Engineer.   Tack ing agent  ra tes  sha l l  be ad jus ted to 
compensate  fo r  swe l l  vo lume var ia t ion .   Mater ia l  tes ted  wi th  lesser 
vo lume sha l l  have the  tack ing agent  ra te  inc reased by  the  same 
percentage o f  decrease in  swe l l  vo lume f rom the  standard  30  mi l l i l i te rs 
per  gram.   Mater ia l  tes ted wi th  grea ter  vo lume may reduce tack ing agent 
ra tes  by  the  same percentage o f  inc rease in  swe l l  vo lume f rom the 
s tandard  30  mi l l i l i te rs  per  gram.   Tack ing  agent  sha l l  be  pure  mater ia l  
wi thout  o ther  s ta rches ,  benton i te ,  o r  o ther  compounds tha t  wou ld  a l te r  
the  swe l l  vo lume tes t  resu l ts  o f  muc i lage,  o r  the e f fec t iveness o f  the 
tack ing.  

810-2 .03 Riprap and Rock Mulch:  

Riprap fo r  cu t  and f i l l  t rans i t ions des ignated  on the  p lans sha l l  be 
angu lar  in  shape and shal l  con form to  the requ i rements  o f  Sec t ion  913 
o f  the  spec i f i ca t ions .  Un less  o therwise  spec i f ied ,  r ip rap  fo r  cu t  and f i l l  
t rans i t ions  sha l l  con form to  gradat ion  A or  B in  the  tab le  be low,  as 
des ignated  on  the  pro jec t  p lans .  

COMPOST  MATERIAL 
Cat ion  Exchange Capac i ty  (CEC)  Greater  than 50  meq/100g 
Carbon:  Ni t rogen Rat io  Less  than 20 :1 
PH (o f  ex t rac t )  6  –  8 .5 
Organ ic  Mat te r  Conten t  Greater  than 25% 
Tota l  Ni t rogen (no t  added)  Greater  than 1% 
Humic  Ac id  Greater  than 5% 

Matur i ty  Index Greater  than 50% on Matur i ty  
Index  a t  a  10 :1  ra t io  

Stab i l i t y  Less  than 100 mb 02/Kg 
compost  d ry  so l ids  –  hour 
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Sieve Size  Percent  Passing Gradat ion A Gradat ion B 
6 inch 12  inch 90  -  100 

4 .24  inch 9  inch 70  -  85 
3  inch 6  inch 30  -  50 
2  inch 4  inch 5  -  15 
1  inch 2  inch 0  -  5 

 
Rock  mulch fo r  p ipe in le t  and ou t le t  p ro tec t ion ,  headwal l  and wingwal l  
t rea tment ,  and rock  check  dams sha l l  be angu lar  in  shape and sha l l  
con form to the requ i rements  o f  Sec t ion  803 o f  the  spec i f i ca t ions .  Rock 
mulch  sha l l  be  in  accordance wi th  gradat ion C be low,  un less  o therwise 
spec i f ied .   Sec t ion  803 o f  the  spec i f i ca t ions  requ i rements  fo r  use  o f  p re-
emergent  herb ic ide  and fo r  pos t -p lacement  water ing o f  rock  mulch  sha l l  
no t  app ly  to  rock  mulch app l ied  under  Sec t ion  810 o f  the  spec i f i ca t ions .  

Gradat ion C Rock Mulch ( f ractured/crushed rocks in angular  
shape)  

Sieve Size  Percent  Passing 
3.75  inch 100 
2 .5  inch 50  -  75 
2  inch 30  -  50 
1  inch 10  -  20 

 
810-2 .04 Sand Bags:  

Sand bags ,  when f i l led ,  sha l l  measure  approx imately  24  inches  long by 
16  inches  wide  by  4  inches  th ick .   Bags  sha l l  be  manufac tured  f rom 
po lypropy lene,  po lye thy lene,  or  po lyamide woven fabr ic  wi th  the 
fo l lowing charac ter is t ics :  

Un i t  Weigh t ,  Min imum,  oz .  per  sq.  yd .  4  
Mu l len  Burs t  St rength : ,  Exceed ing,  ps i  300 
Ul t rav io le t  Stab i l i t y ,  Exceed ing,  % 70 

 
Mater ia l  used to  f i l l  sand bags  sha l l  be  c lean sand or  a  c lean sandy so i l  
f ree  o f  s i l t ,  as  approved by  the  Engineer .  

810-2 .05 Erosion Control  Blankets:  

(A)   Genera l :  

Eros ion  cont ro l  b lankets  sha l l  cons is t  o f  temporary ,  degradab le ,  ro l led 
eros ion-cont ro l  p roduc ts o f  shor t - te rm or  ex tended- te rm dura t ion ,  
composed o f  na tura l  f ibers  mechan ica l ly  o r  s t ruc tura l ly  bound together 
wi th  na tura l  o r  po lymer  ne t t ing to  fo rm a  cont inuous  mat r ix .  

Eros ion  cont ro l  b lankets  o f  shor t- te rm dura t ion  sha l l  have a  min imum 
one-year  degradat ion  per iod  fo r  bo th  the  ne t t ing and f ibers ,  and be 
composed o f  100 percent  v i rg in  aspen exce ls io r  wood f ibers o r  100 
percent  agr icu l tu ra l  s t raw.   Ex tended- te rm eros ion  cont ro l  b lankets  sha l l  
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have a  min imum two-year degradat ion  per iod  fo r  the  ne t t ing and f ibers ,  
and be  composed o f  heavy-du ty  exce ls io r  b lankets ,  o r  a  mix  o f  70 
percent  s t raw and 30  percent  coconut  f ibers ,  or  100 percent  coconut 
f ibers .   Heavy-duty exce ls io r  b lankets  used in the  ex tended- te rm 
ca tegory  sha l l  have a  min imum weigh t  o f  0 .7  pounds per  square  yard .   
A l l  o ther  types  o f  b lankets,  whether  fo r  shor t - te rm or  ex tended- te rm use,  
sha l l  have a  min imum weigh t  o f  0 .5  pounds per  square  yard .  

F ibers  fo r  shor t - te rm erosion  cont ro l  b lankets  sha l l  be  encased top  and 
bo t tom wi th  photodegradab le  po lypropy lene or  100-percent 
b iodegradab le  na tura l  o rgan ic  f iber  ne t t ing,  as  spec i f ied  on the  p lans .   
Shou ld  the p lans  no t  spec i fy  type  o f  ne t t ing fo r  shor t - te rm b lankets ,  
f ibers  sha l l  be  encased wi th  photodegradab le  po lypropy lene.   F ibers fo r  
ex tended- te rm b lankets  sha l l  be  encased wi th in  e i ther  a  heavy  du ty  UV-
s tab i l i zed  top  ne t t ing (b lack)  and bo t tom net t ing (green) ,  o r  two UV-
s tab i l i zed  ne t t ings  (b lack) .   A l l  ne t t ing fo r  ex tended- te rm b lankets  sha l l  
be  photodegradab le  po lypropy lene.  

Eros ion  cont ro l  b lankets  sha l l  a lso  conform to  the  fo l lowing 
requ i rements :  

Property  Test  Method Short -Term 
Durat ion 

Extend-Term 
Durat ion 

Min imum mass per  un i t  
a rea  (ounces /sq.  yd . )  ASTM D6475 8  8*  

Min imum Th ickness** 
( inches) ASTM D5199 0 .25 0 .25 

Min imum Tens i le  
St rength  ( lbs . / f t )  * * *  ASTM D5035 75x75 100x100 

Notes :  
 
*Heavy  du ty  b lankets shal l  have a  min imum mass per  un i t  a rea  o f  11 
ounces  per  square  yard .  
* *Numer ica l  va lue  represents  to ta l  th ickness  o f  b lanket ,  inc lud ing 
ne t t ing.  
* * *Numer ica l  va lue  represents  min imum average tes t  resu l t  in  e i ther 
d i rec t ion .  

 
The cont rac tor  sha l l  p rov ide  Cer t i f i ca tes  o f  Ana lys is ,  in  accordance wi th 
Subsec t ion  106.05  o f  the  spec i f i ca t ions ,  fo r  a l l  e rosion  cont ro l  b lankets .  

F iber  co lo r  sha l l  be  na tura l  un less  o therwise  spec i f ied  in  the  spec ia l  
p rov is ions .  

F ibers  sha l l  be f ree o f  weed seed, and sha l l  be locked in p lace  to  fo rm 
a  mat  o f  cons is ten t  th ickness .   Eros ion  cont ro l  b lankets  us ing s t raw sha l l  
con form to  the  requ i rements  o f  Subsec t ion 810-2 .05(B)  o f  the 
spec i f i ca t ions .   F ibers  sha l l  remain  even ly  d is t r ibu ted  over  the  en t i re 
a rea  o f  the  b lanket  a f te r  be ing p laced on  the  s lope.  
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Eros ion  cont ro l  b lankets  sha l l  be fu rn ished in  4 - foo t  to  8 - foo t  wide  ro l ls ,  
and sha l l  be  wrapped wi th  su i tab le mater ia l  to  protec t  aga ins t  mo is tu re 
and ex tens ive  u l t rav io le t  exposure  pr ior  to  p lacement .   

Each ro l l  sha l l  be labe led to  p rov ide  su f f ic ien t  iden t i f i ca t ion  fo r  qua l i ty  
con t ro l  purposes .  

Stap les  sha l l  be  U-shaped,  11  gauge s tee l  wi re ,  and sha l l  be  1 inch wide  
by  6  inches  long or  2  inches  wide  by  8  inches  long.  

(B)   Straw Cert i f icat ion:  

Al l  wheat  s t raw sha l l  be  f ree  f rom nox ious  weeds in  compl iance wi th  the 
s tandards  and procedures o f  the  Ar izona Crop Improvement  Assoc ia t ion 
(ACIA)  o r  the  Nor th  Amer ican Weed Management  Assoc ia t ion  (NAWMA).   
The cont rac tor  sha l l  p rov ide  documenta t ion  tha t  the  produc t  con ta in ing 
wheat  s t raw was manufac tured  so le ly  f rom s t raw cer t i f ied  as  f ree  o f  
nox ious weeds by  the  ACIA or  NAWMA.  Such cer t i f i ca t ion sha l l  be 
prov ided to the Engineer  p r io r  to de l ivery  o f  the  produc ts to  the  pro ject  
s i te .   Produc ts  us ing wheat  s t raw wi thout  such cert i f i ca t ion  wi l l  no t  be  
acceptab le .  

810-2 .06 Sediment  Logs,  Sediment  Watt les ,  and Fiber  Rol ls :  

(A)   Genera l :  

Sediment  logs ,  sed iment  wat t les ,  and f iber  ro l ls  sha l l  be  manufac tured 
or  cons t ruc ted  ro l ls  o f  f iber  mat r ix ,  secured wi th  ne t t ing,  and used fo r  
the  purpose o f  con t ro l l ing eros ion  by  s lowing h igh  f low water  ve loc i ty  
and t rapp ing s i l t  sed iments .   Net t ing  fo r  f iber  ro l ls  and sed iment  wat t les 
sha l l  have a  min imum durab i l i t y  o f  one year a f te r  ins ta l la t ion ,  and sha l l  
be  t igh t ly  secured a t  each end o f  the  ind iv idua l  ro l ls .   A l l  wheat  s t raw 
used in  sed iment  logs ,  sed iment  wat t les ,  and f iber  ro l ls  sha l l  comply 
wi th  the  requ i rements  o f  Subsec t ion  810-2 .05(B)  of  the  spec i f i ca t ions .  

The un i t  we igh t  fo r  wat t les  and f iber  ro l ls  sha l l  be  0.144 pounds per  inch 
o f  d iameter  per  l inear  foo t .   Sed iment  log un i t  we igh t  sha l l  be  0 .167 
pounds per  inch  o f  d iameter  per  l inear  foo t .   The min imum weigh t  per  
l inear  foo t  fo r  sed iment  logs ,  wat t les ,  and f iber  ro l ls  sha l l  be  de termined 
by  mul t ip ly ing the  spec i f ied  d iameter  o f  the  dev ice  by  the  appropr ia te 
un i t  we igh t ,  in  pounds per  inch  o f  d iameter  per  l inear  foo t ,  as  spec i f ied 
above. 

Net t ing a t  each end o f  sed iment  logs  and wat t les  sha l l  be  secured wi th 
meta l  c l ips  o r  kno t ted  ends  to  assure  f iber  conta inment .  

(B)   Sediment  Logs:  

Sediment  logs  sha l l  be  cons t ruc ted  o f  100 percent  cur led- f iber  aspen 
wood exce ls io r  wi th  in te r lock ing barbs ,  and wi th  80  percent  (±10 
percent )  o f  the  f iber  a t  leas t  6  inches  in  length .   Net t ing sha l l  cons is t  o f  
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long- te rm degradab le ,  open weave,  p las t ic  o r  na tura l  f iber  conta inment 
mesh,  wi th  a  max imum 1- inch  by 1- inch  gr id .   Sed iment  logs  may a lso 
be  f i l led  wi th  compost  conforming to  the  requ i rements  o f  Subsec t ion  810-
2 .02  o f  the spec i f i ca t ions .   Mesh sha l l  be  photodegradab le o r  
b iodegradab le  wi th  a l i fe  expec tancy o f  12  to 24  months .   Sed iment  logs 
sha l l  be  twenty  inches  in d iameter .   Un less  approved by  the  Engineer ,  
sed iment  logs  sha l l  be  10 fee t  (±10 percent )  in  length .  

(C)   Sediment  Watt les:  

Sediment  wat t les  sha l l  be  manufac tured  ro l ls  composed o f  weed- free,  
100-percent  agr icu l tu ra l  wheat  o r  r ice  s t raw,  o r  exce ls io r  wood f iber ,  
encased in  a  tube o f  long-te rm photodegradab le  p las t ic  o r  b iodegradab le 
na tura l  f iber  ne t t ing wi th  a  max imum 1- inch  by  1- inch  gr id .   Sed iment  
wat t les  sha l l  have nominal  d iameters o f  9 ,  12 ,  o r  18 inches ,  wi th  lengths 
f rom 7  to  25 fee t ,  as  spec i f ied  on  the  p lans .   F ibers  sha l l  be  even ly 
d is t r ibu ted  th roughout  the wat t le .  

Wat t les  composed o f  wheat  s t raw sha l l  con form to  the  requ i rements  o f  
Subsec t ion  810-2 .05(B)  o f  the  spec i f i ca t ions .   Wheat  s t raw wat t les 
wi thout  the  spec i f ied  cer t i f i ca t ion  wi l l  no t  be  acceptab le .  

(D)   Fiber  Rol ls :  

Fiber  ro l ls  sha l l  be  cons t ruc ted  f rom heavyweigh t  manufac tured b lankets 
cons is t ing o f  wood exce ls io r ,  s t raw,  o r  coconut  f ibers ,  o r  any 
combina t ion  o f  such f ibers ,  mechan ica l ly  o r  s t ruc tura l ly  bound together 
wi th  na tura l  o r  po lymer ne t t ing to  fo rm a cont inuous  mat r ix .   B lankets 
used to  cons t ruc t  f iber  ro l ls  sha l l  be  be tween 6 .5  and 8  fee t  wide  by 
approx imate ly  50  fee t  long.   Wood exce ls io r  b lankets  sha l l  have 80 
percent o f  i t s  f ibers  equa l  to  o r  grea ter  than 6  inches .   B lankets  used to 
cons t ruc t  the f iber  ro l ls  sha l l  have photodegradab le p las t ic  o r  
b iodegradab le  na tura l  ne t t ing,  w i th  a  max imum 1- inch  by  1- inch  gr id ,  on 
a t  leas t  one s ide .  

F iber  ro l ls  con ta in ing any  amount  o f  wheat  s t raw sha l l  con form to  the 
requ i rements  o f  Subsec t ion  810-2 .05(B)  o f  the  spec i f i ca t ions .   F iber 
ro l ls  wi th  wheat  s t raw tha t  a re  no t  cer t i f ied  as  spec i f ied  here in  wi l l  no t  
be  acceptab le .  

The cont rac tor  sha l l  p roduce f iber  ro l ls  by  ro l l ing the  b lankets  a long the i r  
wid th  to  p roduce 50- foo t  lengths ,  and secur ing the ro l ls  wi th  ju te  twine  
spaced a t  6 .5 - foo t  in terva ls  a long the  ro l l  fo r  the fu l l  length  and a t  6  
inches  f rom each end.   I f  shown on the  p lans  or  d i rected  by  the  Engineer ,  
the  cont rac tor  sha l l  cu t  the  b lankets  be fore ro l l ing to  p roduce comple ted  
f iber  ro l l  lengths  o f  be tween 14  and 50 fee t .   The nomina l  d iameter  of  
the  f in ished ro l ls  sha l l  be  9 ,  12 ,  o r  18  inches ,  as  spec i f ied  on  the  p lans .   
Over lapp ing o f  more  than one b lanket  may be  requ i red  to  ach ieve  la rger 
d iameters .   When over lapp ing is  requ i red ,  the  end o f  one b lanket  sha l l  
over lap  6  inches  on to  the end o f  the  nex t  b lanket  pr io r  to  ro l l ing.  
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810-2 .07 Sediment  Control  Berms:  

Sediment  cont ro l  berms sha l l  cons is t  o f  so i l  ob ta ined f rom wi th in  the 
pro jec t  l imi ts ,  o r  compost,  o r  bo th ,  as  ca l led  fo r  on the  p lans .  

Compost  and tack ing agent  used in  sed iment  cont ro l  berms sha l l  
con form to the mater ia l  requ i rements  o f  Subsec t ion  810-2 .02  o f  the 
spec i f i ca t ions .  

810-3 Construct ion Requirements:  

The cont rac tor  sha l l  imp lement  the SWPPP th roughout  the  pro jec t ,  as 
spec i f ied  in  Subsec t ion  104.09  o f  the  Spec ia l  Provis ions .  

Eros ion  cont ro l  fea tures  sha l l  be  temporary  o r  permanent ,  as  des ignated 
here in .   Temporary  e ros ion  cont ro l  fea tures  spec i f ied  fo r  remova l  a t  the 
end o f  the  pro jec t  sha l l  become the  proper ty  o f  the  cont rac tor ,  un less 
des ignated  by  the  Engineer  to  be  le f t  for  permanent  use .  

810-3 .01 Si l t  Fences:  

Ins ta l la t ion  and main tenance requ i rements  fo r  s i l t  fences  sha l l  be 
accordance wi th  Sec t ion 915 o f  the  spec i f i ca t ions ,  un less  o therwise 
spec i f ied .  

810-3 .02 Compost  Stabi l izat ion:  

Compost  s tab i l i za t ion  sha l l  be  app l ied  as shown on the  p lans  or  as 
d i rec ted  by  the  Engineer .    

810-3 .03 Riprap and Rock Mulch:  

Riprap used in  cu t  and f i l l  t rans i t ions ;  and rock  mulch  t rea tments  for  
p ipe  in le ts  and ou t le ts ,  headwal ls  and wingwal ls ,  and rock  check  dams; 
sha l l  be  ins ta l led  in  accordance wi th  the  pro jec t  p lans  and de ta i ls  o r  as 
d i rec ted  by  the  Engineer .  

Rock  sha l l  be  ins ta l led  so  as  to  conform to  and comple te ly  cover  the 
t rea tment  a rea  shown on the  p lans  wi th  a  un i fo rm,  cohes ive  rock  un i t .   
The rock  sha l l  no t  impede f low in to  the  t rea tment  a rea  and sha l l  be 
fea thered a t  the  ou t f low. 

Accumula ted  debr is  sha l l  be  removed and d isposed o f  by the cont rac tor  
a f te r  each ra in  s to rm,  o r  as  d i rec ted  by  the  Engineer .  

P ipe  t rea tments ,  headwal l  and wingwal l  t rea tments ,  and cu t  and f i l l  
t rans i t ions  are  permanent  p ro jec t  fea tures  wh ich  sha l l  remain  in  
cont inuous  serv ice  a f te r  ins ta l la t ion  and pro jec t  comple t ion .  
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Rock  check  dams sha l l  remain  in  serv ice  un t i l  the  seed ing work  
commences or  un t i l  they are  no  longer  needed,  as  approved by the 
Engineer .   When use o f  a  rock  check  dam is  d iscont inued,  the  mater ia ls  
sha l l  be  removed and wasted  on  s i te  in  a  manner  tha t  wi l l  no t  impede 
des igned dra inage f lows,  as  approved by  the  Engineer .  

810-3 .04 Sand Bags:  

The work  sha l l  inc lude fu rn ish ing sand bags  and sand,  p repar ing the  
f i l led  bags ,  and ins ta l l ing f i l led  sand bags  where  shown on the  p lans  or  
as  approved by  the  Engineer .  

Sand bags  in  the  v ic in i ty  o f  curbs  and ca tch  bas ins sha l l  be  ins ta l led  to  
2  inches  be low the  he igh t  o f  the  ad jacent  curb  to  a l low dra inage in to  the 
ca tch  bas in .   When sed iment  depth  beh ind  the sand bags  reaches  3 
inches ,  the  sed iment  shal l  be  removed and d isposed o f  in  accordance 
wi th  loca l ,  s ta te ,  and federa l  laws and permi t  requ i rements .  

Sand bag fea tures  sha l l  remain  in  serv ice  un t i l  d is tu rbed areas  have 
been s tab i l i zed ,  as  d i rec ted  by  the  Engineer .  

When the  use  o f  a  sand bag fea ture  is  d iscont inued,  a l l  mater ia ls  sha l l  
be  removed and become the  proper ty  o f  the  cont ractor .   Dur ing remova l ,  
a l l  sed iment  sha l l  be  d isposed o f ,  and the  area  res tored  to  a  f in ished 
cond i t ion  as  shown on the  p lans ,  or  as  d i rec ted  by the  Engineer .  

810-3 .05 Erosion Control  Blankets:  

(A)   Genera l :  

Eros ion  cont ro l  b lankets  sha l l  be  ins ta l led  in  accordance wi th  the  pro jec t  
p lans  and de ta i ls ,  o r  as  d i rec ted  by  the  Engineer  in  accordance wi th  the 
manufac turer ’s  ins t ruc t ions .  

For  s lope ins ta l la t ions  shor t - te rm dura t ion  b lankets ,  as  spec i f ied  in 
Subsec t ion  810-2 .05  o f  the  spec i f i ca t ions ,  sha l l  be  used fo r  s lopes  f rom 
4 :1  (hor izon ta l  to  ver t ica l )  to  2 :1 .   Ex tended- te rm b lankets  sha l l  be  used 
fo r  s lopes  s teeper  than 2:1 .   For  channe l  ins ta l la t ions  eros ion  cont ro l  
b lankets  sha l l  con form to  the  requ i rements  fo r  ex tended- te rm dura t ion .  

The cont rac tor  sha l l  coord ina te  wi th  the  b lanket  supp l ie r  fo r  a  qua l i f ied  
representa t ive  o f  the  b lanket  supp l ie r  to  be  present a t  the  job  s i te  a t  the 
s ta r t  o f  ins ta l la t ion  to  p rov ide  techn ica l  ass is tance as  needed. 

(B)   Slope Insta l la t ions:  

Eros ion  cont ro l  b lankets  sha l l  be  or ien ted  in ver t ica l  s t r ips  and anchored 
wi th  6 - inch  long s tap les  in  cohes ive  so i l  and 8- inch  long s tap les  in  non-
cohes ive  so i l .   A 2- to -5  inch  over lap ,  o r  as  requ i red  by  the  manufac turer ,  
sha l l  be requ i red  fo r  s ide seams.   A 6- inch over lap,  sh ingle -s ty le ,  sha l l  
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be  requ i red  fo r  b lanket  ends .   The d is t r ibu t ion  o f  s tap les  sha l l  be  as 
recommended by  the  manufac turer .   A 6- inch  deep by  6- inch  wide  t rench 
sha l l  be  loca ted  a t  the  top  o f  the  s lope.   The erosion  cont ro l  b lankets 
sha l l  be  s tap led  to  the  bo t tom o f  the  t rench wi th  s tap les  spaced 6  inches 
apar t  across  the  wid th  o f  the  b lanket .  The t rench sha l l  then  be  back f i l led 
and compacted . 

(C)   Channel  Insta l la t ions:  

For  channe l  ins ta l la t ions,  e ros ion  cont ro l  b lankets  sha l l  be  ins ta l led 
para l le l  to  the  f low o f  water .   The f i rs t  b lanket  sha l l  be  centered 
longi tud ina l ly  in  mid-channe l  and anchored wi th  s tap les ,  as 
recommended by  the  manufac turer .   Subsequent  b lankets  sha l l  fo l low 
f rom channe l  cen ter  ou tward .  

The d is t r ibu t ion  o f  s tap les  sha l l  be  as  recommended by  the 
manufac turer .  

Success ive  lengths  o f  e ros ion  cont ro l  b lankets  sha l l  be  over lapped a 
min imum of  6  inches  wi th  the  ups t ream end on  top.   Stap le  the  over lap 
across the  end o f  the  over lapp ing lengths  wi th  s taples  spaced 6  inches 
apar t .  

A 6- inch  deep by 6- inch  wide  t rench sha l l  be located  a t  the  ups t ream 
and top  o f  s ide  s lope te rmina t ions  o f  the  b lankets.   The eros ion  cont ro l  
b lankets sha l l  be s tap led  to  the bo t tom o f  the t rench,  wi th  s tap les  spaced 
6  inches  apar t  across  the  wid th  o f  the  b lanket .   The t rench sha l l  be 
back f i l led  and compacted.  

810-3 .06 Sediment  Logs,  Sediment  Watt les ,  and Fiber  Rol ls :  

(A)   Sediment  Logs:   

Sediment  logs  sha l l  be  ins ta l led  in channe l  bo t toms,  a round ca tch 
bas ins ,  as  check  dams,  o r  on  s lopes ,  as  shown on the  p lans  or  as 
d i rec ted  by  the  Engineer  in  accordance wi th the  manufac turer ’s  
ins t ruc t ions .   Sed iment  logs  sha l l  be  secured wi th  1- inch by  1- inch  by 
46- inch hardwood s takes p laced wi th  a  max imum spac ing o f  2  fee t  on 
center ,  o r  as shown on the  p lans .   Each s take  sha l l  be  in te r twined wi th 
the  ne t t ing on  the  downstream s ide  o f  the  log and dr iven  approx imate ly 
2  fee t  be low f in ished grade.   Un less o therwise spec i f ied ,  so i l  sha l l  be 
tamped aga ins t  the  ups t ream s ide o f  the  log to  assure  tha t  s to rm water  
is  fo rced to  f low th rough the  log ra ther  than under  i t .  

Sed iment  logs  ins ta l led  in  d ra inage channe l  bo t toms sha l l  be 
perpend icu la r  to  the  f low o f  the  water ,  and sha l l  con t inue up  the  channe l  
s ide  s lope 2  fee t  above the  h igh  water  f low l ine .   Spac ing o f  the logs  
sha l l  be  as  spec i f ied  in  the  p lans .  

When sed iment  logs  are used to  cons t ruc t  check  dams,  the logs  p laced 
on  the  ground sha l l  be  bur ied  4  to  6  inches  deep as  shown on p lans .  
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Logs  p laced on  s lopes  sha l l  be  ins ta l led  in  a  2  inch deep by  5  inch  wide 
anchor  t rench.   The ends  o f  ad jacent  logs  shal l  be  abut ted  t igh t ly  
together  so  tha t  water  cannot  undermine the  logs .  

(B)   Sediment  Watt les:   

Sediment  wat t les  sha l l  be  ins ta l led  on  s lopes  as  shown on the  p lans ,  
and in accordance wi th  the  manufac turer ’s  ins t ruct ions ,  o r  as d i rec ted 
by  the  Engineer .   Sed iment  wat t les  sha l l  be  secured wi th  wooden s takes 
as  shown on the p lans .   The ends o f  ad jacent  watt les  sha l l  be abut ted 
t igh t ly  together .  

(C)   Fiber  Rol ls :   

Fiber  ro l ls  sha l l  be  ins ta l led  on  s lopes as  shown on the  p lans ,  and in 
accordance wi th  the manufac turer ’s  ins truc t ions ,  o r  as d i rec ted  by  the 
Engineer .   I f  no  spac ing is  shown on the  p lans ,  f iber  ro l ls  sha l l  be  p laced 
as  spec i f ied  in  the  tab le  be low.   F iber  ro l ls  sha l l  be ins ta l led in  a 2 - inch 
deep by  5- inch  wide  anchor  t rench.   F iber  ro l ls  sha l l  be  secured wi th 
wooden s takes  hav ing a  3 /4 - inch  by  3 /4 - inch  min imum cross-sec t iona l  
d imens ion  and 3- foo t  min imum length ,  o r  as  shown on the  p lans .   Each 
s take  sha l l  be  dr iven  th rough the  center  o f  the  f in ished f iber  ro l l ,  spaced 
a  max imum of  3  fee t  apar t ,  and dr iven  approx imate ly  2  fee t  in to  the 
ground.   The ends  o f  ad jacent  ro l ls  sha l l  be  abut ted  together .  

Fiber  Rol l  Spacing Table  
Slope (Hor izonta l  to Ver t ica l )  Spacing ( feet )  

Less  than 6 :1 50 
6 :1  to  4 :1 25 

Greater  than 4 :1  and less 
than 2 :1 17 

2 :1  to  less  than 1 :1 10 
1 :1  and grea ter  5  

 
810-3 .07 Sediment  Control  Berms:  

Sediment  cont ro l  berms sha l l  be  ins ta l led  as  shown on the  p lans .   The 
berm sha l l  be  cons idered a  temporary  e ros ion cont ro l  p ro tec t ion 
measure .   As  d i rec ted  by  the  Engineer ,  the  contrac tor  sha l l  remove 
segments  o f  the  berm wi th in  a reas  tha t  have been success fu l ly  re -
vegeta ted  pr io r  to  a l lowing t ra f f i c  opera t ions .  

810-4 Method of  Measurement:  

Si l t  Fence wi l l  be  measured in  accordance wi th  Subsec t ion 915-5  o f  the 
spec i f i ca t ions .  

Compost  s tab i l i za t ion wi l l  be  measured by  the  cub ic  yard  o f  app l ied  and 
tacked compost  mater ia l .  
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Pipe  In le t /Out le t  Trea tment ,  Headwal l  and Wingwal l  Trea tment ,  and 
Rock  Check  Dams wi l l  be measured per cub ic yard o f  rock mulch .   Cut 
and Fi l l  Trans i t ions  wi l l  be  measured per  cub ic  yard  o f  r ip rap .  

Sand bags  wi l l  be  measured per  each f i l led  sand bag p laced in to  serv ice . 

Eros ion  cont ro l  b lankets  wi l l  be  measured by  the  square  yard  o f  to ta l  
ground area  covered.  

Sed iment  logs ,  sed iment  wat t les ,  and f iber  ro l ls  wi l l  be  measured by  the 
l inear  foo t .  

Sed iment  cont ro l  berms wi l l  be  measured by  the  l inear  foo t  a long the 
center  l ine  o f  the  berm,  para l le l  to  the  ground sur face .  

810-5 Basis  of  Payment:  

Si l t  Fence wi l l  be  pa id  fo r  in  accordance wi th  Subsec t ion  915-6  o f  the 
spec i f i ca t ions ,  except  that  no  separa te  measurement  and payment  wi l l  
be  made fo r  remova l  o f  sed iment ,  the cos t  be ing cons idered a  par t  of  
con t rac t  i tems.  

The accepted quant i ty  o f  rock  check dams, measured as prov ided above, 
wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  cub ic  yard  o f  rock  mulch ,  
wh ich  pr ice sha l l  be fu l l  compensat ion  fo r  the  work ,  comple te  in  p lace ,  
inc lud ing a l l  excavat ion ;  p repara t ion ;  and furn ish ing,  ins ta l l ing,  
ma in ta in ing,  f ina l  remova l ,  and d isposa l  o r  d ispers ion ,  inc lud ing 
re tu rn ing the  area  to  a  natura l  cond i t ion ,  as  approved by  the  Engineer .  

The accepted  quant i ty  of  P ipe  In le t /Out le t  Trea tment ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  cub ic  yard 
o f  rock  mulch ,  wh ich  pr ice  sha l l  be  fu l l  compensat ion  fo r  the  work ,  
comple te  in  p lace ,  inc lud ing a l l  excavat ion ;  p repara t ion ;  and fu rn ish ing,  
ins ta l l ing,  and main ta in ing o f  Pipe  In le t /Out le t  Trea tment ,  as  approved 
by  the  Engineer .  

The accepted  quant i ty  o f  Headwal l  and Wingwal l  Trea tment ,  measured 
as  prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  cub ic 
yard  o f  rock  mulch ,  wh ich pr ice  sha l l  be  fu l l  compensat ion  fo r  the  work,  
comple te  in  p lace ,  inc lud ing a l l  excavat ion ;  p repara t ion ;  and fu rn ish ing,  
ins ta l l ing,  and main ta in ing o f  Headwal l  and Wingwal l  Trea tment ,  as 
approved by  the  Engineer.  

The accepted  quant i ty  o f  Cut  and Fi l l  Trans i t ions ,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  cub ic  yard  o f  r ip rap ,  
wh ich  pr ice sha l l  be fu l l  compensat ion  fo r  the  work ,  comple te  in  p lace ,  
inc lud ing a l l  excavat ion ;  p repara t ion ;  and fu rn ish ing,  ins ta l l ing,  and 
main ta in ing o f  Cut  and Fi l l  Trans i t ions ,  as  approved by  the  Engineer .  

The accepted  quant i t ies of  sand bags ,  measured as prov ided above,  wi l l  
be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  each sand bag,  wh ich  pr ice  
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sha l l  be  fu l l  compensat ion  fo r  the  work ,  comple te  in  p lace ,  inc lud ing a l l  
excavat ion ;  p repara t ion ;  and fu rn ish ing,  ins ta l l ing,  ma in ta in ing,  f ina l  
remova l ,  and d isposa l  o f  temporary  sand bags ,  inc lud ing re tu rn ing the 
area  to  a  na tura l  cond i t ion ,  as  approved by  the  Engineer .   No separa te 
measurement and payment  wi l l  be made fo r  remova l  o f  sed iment ,  the  
cos t  be ing cons idered a  par t  o f  con t rac t  i tems. 

The accepted  quant i t ies o f  e ros ion  cont ro l  b lankets ,  measured as 
prov ided above, wi l l  be pa id  for  a t  the contrac t  un i t  p r ice  per  square  
yard ,  wh ich  pr ice  sha l l  be  fu l l  compensat ion  fo r  the  work ,  comple te  in  
p lace ,  inc lud ing a l l  excavat ion  and prepara t ion ;  and fu rn ish ing,  
ins ta l l ing,  and main ta in ing the  eros ion  cont ro l  b lankets ,  as  approved by 
the  Engineer .   Such un i t  b id  p r ice  sha l l  be  cons idered fu l l  compensat ion 
fo r  e i ther  shor t - te rm or  ex tended- te rm b lankets .   No add i t iona l  payment  
wi l l  be  made fo r  techn ica l  ass is tance prov ided by  representa t ives  o f  the  
b lanket  supp l ie r ,  the  cos t  be ing cons idered as  inc luded in  the  un i t  b id 
p r ice .  

The accepted  quant i t ies  o f  sed iment  logs ,  sed iment  wat t les ,  and f iber  
ro l ls ,  measured as prov ided above, wi l l  be  pa id fo r  a t  the  cont rac t  un i t  
p r ice  per  l inear foo t ,  wh ich  pr ice  sha l l  be  fu l l  compensat ion  fo r  a l l  labor,  
inc lud ing excavat ion ,  p repara t ion ,  and ins ta l la t ion,  and a l l  mater ia ls ,  
too ls ,  s takes ,  equ ipment ,  and inc identa ls  necessary  fo r  fu rn ish ing and 
ins ta l l ing the  dev ices ,  comple te  in  p lace ,  as  approved by  the  Engineer .  
No add i t iona l  payment  wi l l  be  made fo r  sed iment logs  used as  check 
dams,  the  cos t  be ing cons idered as  inc luded in  the  un i t  b id  p r ice  pa id 
fo r  sed iment  logs .  

The accepted quant i t ies  of  compost s tab i l i za t ion ,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  cub ic  yard  of  
compost  mater ia l  app l ied  and tacked,  as  d i rec ted  by  the  Engineer .  Such 
pr ice  sha l l  be  fu l l  compensat ion  fo r  the  work ,  comple te  in  p lace ,  
inc lud ing a l l  mater ia ls ,  p repara t ion ,  ins ta l la t ion ,  tack ing,  ma in tenance, 
and remova l  o f  the  compost -s tab i l i za t ion  area .  

The accepted  quant i t ies o f  sed iment  cont ro l  berms,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  l inear  foo t ,  
regard less  o f  the type  o f  mater ia l  used. Such pr ice sha l l  be fu l l  
compensat ion  fo r  the  work ,  comple te in  p lace ,  inc lud ing a l l  mater ia ls ,  
p repara t ion ,  compact ion ,  ins ta l la t ion ,  and main tenance,  and remova l  o f  
the  sed iment  cont ro l  berm.  

No add i t iona l  measurement  o r  payment  wi l l  be  made fo r  temporary 
fea tures  subsequent ly  des ignated  by  the  Engineer as  permanent ,  the 
cos t  be ing cons idered as  inc luded in  the  un i t  b id  p r ice .  

No add i t iona l  measurement  o r  payment  wi l l  be  made fo r  assoc ia ted 
ear thwork ,  ground prepara t ion ,  over lapp ing,  s takes ,  s i l t  and  debr is  
remova l  and d isposa l ,  o r  ma in tenance,  the  cos t  be ing cons idered as 
inc luded in  the  un i t  b id  p r ice .  

 



SECTION 1005 

1136 
 

1004-9 Steel  Pipe:  

Stee l  p ipe  sha l l  con form to  the  requ i rements o f  ASTM A53,  Grade B,  
Type E or  S,  except  hydros ta t ic  tes t ing wi l l  no t  be  requ i red .  

SECTION 1005 BITUMINOUS MATERIALS:  

1005-1 Genera l  Requirements:  

Bi tuminous  mater ia ls  sha l l  con form,  when tes ted  in  accordance wi th  the 
tes ts  here ina f te r  enumera ted ,  to  the  fo l lowing requ i rements ,  as 
app l icab le ,  fo r  the  types  and grades  des ignated  and used. 

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  
Subsec t ion  106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted .  

1005-2 Sampl ing of  Bi tuminous  Mater ia l :  

Sampl ing o f  b i tuminous  mater ia l  sha l l  con form to the  requ i rements  of  
Ar izona Tes t  Method 103.  Samples  sha l l  be  taken by  the  cont rac tor  and 
wi tnessed by  the  Engineer .   The po in t  o f  sampl ing and the  number  o f  
samples  wi l l  be  spec i f ied  by  the  Engineer .  

The cont rac tor  sha l l  p rov ide  conven ien t  fac i l i t ies  fo r  ob ta in ing accura te 
samples  o f  b i tuminous  mater ia l .  

1005-3 Bi tuminous Mater ia l  Requirements:  

1005-3 .01 Asphal t  Cement:  

Aspha l t  cement sha l l  be a  per fo rmance grade (PG)  aspha l t  b inder 
conforming to  the  requ i rements  o f  AASHTO M 320.  The pressure aging  
tempera ture  sha l l  be  as  spec i f ied  be low:  

PG Asphal t  Binder  Pressure  Aging 
Temperature  

PG 76-XX or  PG 70-XX 110 ºC 
PG 64-XX,  PG 58-XX,  o r  PG 52-XX 100 ºC 

 
I f  PG 76-22 TR+ aspha l t  b inder  is  used, i t  sha l l  con form to  the 
requ i rements  o f  Tab le  1005-1a. 

I f  PG 70-22 TR+ aspha l t  b inder  is  used, i t  sha l l  con form to  the 
requ i rements  o f  Tab le  1005-1b. 

I f  PG 64-28 TR+ aspha l t  b inder  is  used, i t  sha l l  con form to  the 
requ i rements  o f  Tab le  1005-1c .  
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I f ,  dur ing aspha l t ic  concre te  p roduc t ion ,  i t  is  de termined by tes t ing tha t  
aspha l t  cement  fa i ls  to  meet  the  requ i rements  fo r  the  spec i f ied  grade,  
the  aspha l t ic  concre te  represented  by  the  cor respond ing tes t  resu l ts  
sha l l  be  eva lua ted  fo r  acceptance.   Shou ld  the  aspha l t ic  concre te  be 
a l lowed to  remain  in  p lace ,  the  cont rac t  un i t  p r ice  fo r  aspha l t  cement 
wi l l  be  ad jus ted  by  the  percentage shown in Tab le 1005-1 .   Shou ld  the 
aspha l t  cement  be  in  re jec t  s ta tus ,  the  cont rac tor  may,  wi th in  15  days  o f  
rece iv ing no t ice  o f  the  re jec t  s ta tus  o f  the asphal t  cement ,  supp ly an 
engineer ing ana lys is  o f  the  expec ted  per fo rmance o f  the  aspha l t ic  
concre te  in  wh ich  the  aspha l t  cement  is  incorpora ted .   The engineer ing 
ana lys is  sha l l  de ta i l  any  proposed cor rec t ive  ac t ion  and the  an t ic ipa ted 
e f fec t  o f  such cor rec t ive  ac t ion  on  the  per fo rmance.   Wi th in  th ree 
work ing days ,  the  Engineer  wi l l  de termine  whether o r  no t  to accept  the 
cont rac tor ’s  p roposa l .   I f  the  proposa l  is  re jec ted ,  the  aspha l t ic  concre te 
sha l l  be  removed and rep laced wi th  aspha l t ic  concre te  meet ing the 
requ i rements  o f  the  app l icab le  spec i f i ca t ions  a t  no  add i t iona l  expense 
to  the  Depar tment .   I f  the  cont rac tor ’s  p roposa l  is  accepted ,  the 
aspha l t ic  concre te  sha l l  remain  in  p lace  a t  the  app l icab le percent  of  
con t rac t  un i t  p r ice  a l lowed,  and any  necessary  cor rec t ive  ac t ion  sha l l  be 
per fo rmed a t  no  add i t ional  cos t  to  the  Depar tment .  

1005-3 .02 Liquid Asphal t :  

L iqu id  aspha l t  sha l l  con form to  the  requ i rements  o f  AASHTO M 82,  Cut -
back  Aspha l t  (Med ium Cur ing Type) .  

Ad jus tments  in  the  cont rac t  un i t  p r ice ,  in  accordance wi th  the 
requ i rements  o f  Tab le  1005-2 ,  wi l l  be  made fo r  quant i t ies  o f  mater ia l  
represented  by  the  cor respond ing tes t  resu l ts .  

1005-3 .03 Emuls i f ied Asphal t :  

Emuls i f ied  aspha l t  sha l l  con form to  the  requ i rements  o f  Tab le  1005-3  fo r  
An ion ic  Rap id  Set  (RS-1 ,  RS-2) ,  An ion ic  Slow Set  (SS-1) ,  Cat ion ic  Rap id  
Set  (CRS-1,  CRS-2)  and Cat ion ic  Slow Set  (CSS-1 ) .  

Po lymer ized Cat ion ic  Rap id  Set  (CRS-2P)  emu ls i f ied  aspha l t  sha l l  
con form to  the  requ i rements  o f  Tab le  1005-3a. 

Po lymer ized High  Floa t  (HFE-150P)  and (HFE-300P)  emuls i f ied  aspha l t  
sha l l  con form to  the  requ irements  o f  Tab le  1005-3b.  

Emuls i f ied  aspha l ts  sha l l  be  homogeneous.   I f  emuls i f ied  aspha l t  has 
separa ted ,  i t  sha l l  be  thorough ly  mixed to  ensure  homogene i ty .  I f  
emuls i f ied  aspha l t  has  separa ted  due to  f reez ing,  i t  sha l l  no t  be  used.  
Emuls i f ied  aspha l t  sha l l  no t  be  used a f te r  30  days  f rom de l ivery .  
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The cont rac t  un i t  pr ice wi l l  be  ad jus ted ,  to  the  neares t  cen t ,  for  
quant i t ies  o f  emuls i f ied  aspha l t  wh ich  do  no t  meet  the  spec i f ied  min imum 
percent  res idue.   The ad jus ted  cont rac t  un i t  p r ice  wi l l  be  de termined by 
the  fo l lowing:  

 

 

 
1005-3 .04 Emuls i f ied Asphal t  (Specia l  Type) :  

Emuls i f ied  aspha l t  (spec ia l  type)  sha l l  cons is t  o f  Type SS-1  or  CSS-1  
d i lu ted  wi th  water  to  p rov ide  an aspha l t  con ten t  no t  less  than 26  percent .   
The water  used sha l l  be  po tab le .  The mater ia l  sha l l  no t  be d i lu ted  in  the  
f ie ld .  

1005-3 .05 Recycl ing Agents:  

Recyc l ing agents  sha l l  con form to  the  requ i rements o f  Tab le  1005-4 .  

1005-3 .06 Emuls i f ied Recycl ing Agents:  

Emuls i f ied  recyc l ing agents  sha l l  con form to  the  requ i rements  o f  
Tab le  1005-5 .  

The cont rac t  un i t  pr ice wi l l  be  ad jus ted ,  to  the  neares t  cen t ,  for  
quant i t ies  o f  emuls i f ied  recyc l ing agent  wh ich  do  no t  meet  the  spec i f ied 
min imum percent  res idue.   The ad jus ted  cont rac t  un i t  p r ice  wi l l  be 
de termined by  the  fo l lowing:  

 

 

 

 
1005-3 .07 Other  Requirements:  

Other  requ i rements  fo r  b i tuminous  mater ia ls  sha l l  con form to  the 
requ i rements  o f  Tab le  1005-6 .  

[ ]Price  Unit  Contract  x  

Residue  Percent  
Minimum  Specified

Testing From  
Residue  Percent

    
Price  Unit      
Contract  Adjusted



















=








[ ]Price  Unit  Contract  x  

Residue  Percent  
Minimum  Specified

Testing From  
Residue  Percent

    
Price  Unit      
Contract  Adjusted



















=
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TABLE 1005-1 
ASPHALT BINDER ADJUSTMENT TABLE 

Test  Property  AASHTO 
Test  Method Test  Resul t  

Percent  of  
Contract  Uni t  
Pr ice  Al lowed 

Dynamic  Shear  
o f  Or ig ina l  
B inder :  
G* /Sin  δ ,  kPa  

T 315 

≥  1 .00 
0 .90-0 .99 
0 .70-0 .89 

<  0 .70 

100 
95 
85 

70  (1 )  

Dynamic  Shear  
o f  RTFO B inder :  
G* /Sin  δ ,  kPa  

T 315 

≥  2 .20 
2 .00-2 .19 
1 .60-1 .99 

<  1 .60 

100 
95 
85 

70  (1 )  

Dynamic  Shear  
o f  PAV Binder :  
G*Sin  δ ,  kPa  

T 315 

≤  5000 
5001-5500 
5501-7000 
7001-8000 

>  8000 

100 
95 
85 
75 

65  (1 )  

Creep St i f fness  
o f  PAV Binder :   
S,  Mpa 

T 313 

≤  300 
301-330 
331-450 
451-600 

>  600 

100 
95 
85 
75 

65  (1 )  

m-va lue  a t  
60  sec .  T 313 

≥  0 .300 
0 .270-0 .299 
0 .230-0 .269 

<  0 .230 

100 
95 
80 

65  (1 )  
Notes :  
 
(1 )  Re jec t  Sta tus :  The pay  ad jus tment  app l ies  i f  a l lowed to  remain  in 

p lace .  

(2 )  Spec i f ied  proper t ies  in  AASHTO M 320 fo r  f lash  poin t ,  v iscos i ty  a t  
135 °C,  and mass loss  are  no t  cons idered per fo rmance re la ted .   
Spec i f i ca t ion  de f ic ienc ies fo r  these proper t ies  sha l l  be  cause fo r  
a  work  s toppage un t i l  spec i f i ca t ion  proper t ies  a re  met ,  bu t  wi l l  no t  
be  cause fo r  a  pay  ad jus tment .  

(3 )  Shou ld  the  b i tuminous  mater ia l  be  de f ic ien t  on  more  than one 
proper ty ,  the  pay  ad jus tment  wi l l  be  the  grea tes t  reduc t ion  to  the 
cont rac t  un i t  p r ice  spec i f ied  cons ider ing ind iv idua l  tes t  resu l ts .  

(4 )  The in fo rmat ion  presented  in  th is  tab le  does  no t  app ly  to  aspha l t  
cement  used fo r  tack  coats .  
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TABLE 1005-1a 
PG 76-22 TR+ ASPHALT BINDER 

Test  Property  Test  
Method 

Requiremen
t  

Test  
Resul t  

Percent  
of  

Contract  
Uni t  

Pr ice  
Al lowed 

Solub i l i t y  in  
Tr ich lo roe thy lene,  
%,  min imum 

ASTM 
D2042 97 .5 - - - - -  - - - - -  

So f ten ing Po in t ,  
ºC,  min imum 

AASHTO 
T 53  60 

≥ 60  
57-59 
<  57 

100 
85 

70  (1 )  
Elas t ic  Recovery ,  
@ 10 ºC,  %,  
min imum 

AASHTO 
T 301 55 

≥ 55  
50-54 
<  50 

100 
85 

70  (1 )  
Phase Angle  (δ ) ,  @ 
76 ºC @ 10 
rad /sec ,  degrees ,  
max imum 

AASHTO 
T 315 75 

≤ 75  
76-83 
>  83 

100 
85 

65  (1 )  

Notes :  
 
(1 )  Re jec t  Sta tus :  The pay  ad jus tment  app l ies  i f  a l lowed to  remain  in           

p lace .  

(2 )  PG 76-22 TR+ aspha l t  b inder  sha l l  con ta in a  min imum of  8  percent 
c rumb rubber and a min imum of  2 percent SBS (s ty rene-butad iene-
s ty rene)  po lymer .  

(3 )  PG 76-22 TR+ aspha l t  b inder  sha l l  con form to  the  requ i rements  o f  
AASHTO M 320 and,  in  add i t ion ,  sha l l  meet  the  requ i rements 
spec i f ied  above. 

(4 )  Tab le  1005-1  wi l l  a lso  app ly  fo r  PG 76-22 TR+ aspha l t  b inder .  

(5 )  Shou ld  the  b i tuminous mater ia l  be de f ic ien t  on more  than one of  
the  proper t ies  l i s ted  in Tab les  1005-1  and 1005-1a,  the  pay 
ad jus tment  wi l l  be  the  grea tes t  reduc t ion  to  the  cont rac t  un i t  p r ice 
spec i f ied  cons ider ing ind iv idua l  tes t  resu l ts .  

(6 )  The pressure  aging tempera ture  fo r  PG 76-22 TR+ aspha l t  b inder 
sha l l  be  110 ºC.  

(7 )  The c rumb rubber  sha l l  be  der ived  f rom process ing who le  scrap 
t i res  o r  shredded t i re  mater ia ls .   The t i res  f rom wh ich  the c rumb 
rubber  is  p roduced sha l l  be  taken f rom automobi les ,  t rucks ,  or  
o ther  equ ipment owned and opera ted  in  the  Un i ted  Sta tes .   The 
process ing sha l l  no t  p roduce,  as  a  waste  produc t ,  cas ings  or  o ther 
round t i re  mater ia l  tha t  can  ho ld  water  when s to red  or  d isposed o f  
above ground. 
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TABLE 1005-1b 
PG 70-22 TR+ ASPHALT BINDER 

Test  Property  Test  
Method Requirement  Test  

Resul t  

Percent  
of  

Contract  
Uni t  

Pr ice  
Al lowed 

Solub i l i t y  in  
Tr ich lo roe thy lene,  
%,  min imum 

ASTM 
D2042 97 .5 - - - - -  - - - - -  

So f ten ing Po in t ,  ºC,  
min imum 

AASHTO 
T 53  54 

≥ 54  
51  -  53 

<  51 

100 
85 

70  (1 )  

Elas t ic  Recovery ,  @ 
10 ºC,  %,  min imum 

AASHTO 
T 301 55 

≥ 55  
50-54 
<  50 

100 
85 

70  (1 )  
Phase Angle  (δ ) ,  @ 
70 ºC @ 10 rad /sec ,  
degrees ,  max imum 

AASHTO 
T 315 75 

≤ 75  
76-83 
>  83 

100 
85 

65  (1 )  
Notes :  

(1 )  Re jec t  Sta tus :  The pay  ad jus tment  app l ies  i f  a l lowed to  remain  in 
p lace .  

(2 )  PG 70-22 TR+ aspha l t  b inder  sha l l  con ta in a  min imum of  8  percent 
c rumb rubber and a min imum of  2 percent SBS (s ty rene-butad iene-
s ty rene)  po lymer .  

(3 )  PG 70-22 TR+ aspha l t  b inder  sha l l  con form to  the  requ i rements  o f  
AASHTO M 320 and,  in  add i t ion ,  sha l l  meet  the  requ i rements 
spec i f ied  above.  

(4 )  Tab le  1005-1  wi l l  a lso  app ly  fo r  PG 70-22 TR+ aspha l t  b inder .  

(5 )  Shou ld  the  b i tuminous mater ia l  be de f ic ien t  on more  than one of  
the  proper t ies  l i s ted  in Tab les  1005-1  and 1005-1b,  the  pay 
ad jus tment  wi l l  be  the  grea tes t  reduc t ion  to  the  cont rac t  un i t  p r ice 
spec i f ied  cons ider ing ind iv idua l  tes t  resu l ts .  

(6 )  The pressure  aging tempera ture  fo r  PG 70-22 TR+ aspha l t  b inder 
sha l l  be  110 °C. 

(7 )  The c rumb rubber  sha l l  be  der ived  f rom process ing who le  scrap 
t i res  o r  shredded t i re  mater ia ls .   The t i res  f rom wh ich  the c rumb 
rubber  is  p roduced sha l l  be  taken f rom automobi les ,  t rucks ,  or  
o ther  equ ipment owned and opera ted  in  the  Un i ted  Sta tes .   The 
process ing sha l l  no t  p roduce,  as  a  waste  produc t ,  cas ings  or  o ther 
round t i re  mater ia l  tha t  can  ho ld  water  when s to red  or  d isposed o f  
above ground. 
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TABLE 1005-1c 
PG 64-28 TR+ ASPHALT BINDER 

Test  Property  Test  
Method Requirement  Test  

Resul t  

Percent  
of  

Contract  
Uni t  

Pr ice  
Al lowed 

Solub i l i t y  in  
Tr ich lo roe thy lene,  
%,  min imum 

ASTM 
D2042 97 .5 - - - - -  - - - - -  

So f ten ing Po in t ,  ºC,  
min imum 

AASHTO 
T 53  50 

≥ 50  
47  -  49 

<  47 

100 
85 

70  (1 )  

Elas t ic  Recovery ,  @ 
10 ºC,  %,  min imum 

AASHTO 
T 301 55 

≥ 55  
50-54 
<  50 

100 
85 

70  (1 )  
Phase Angle  (δ ) ,  @ 
64 ºC @ 10 rad /sec ,  
degrees ,  max imum 

AASHTO 
T 315 75 

≤ 75  
76-83 
>  83 

100 
85 

65  (1 )  
Notes :  
 
(1 )  Re jec t  Sta tus :  The pay  ad jus tment  app l ies  i f  a l lowed to  remain  in 

p lace .  

(2 )  PG 64-28 TR+ aspha l t  b inder  sha l l  con ta in  a  min imum of  8% crumb 
rubber  and a  min imum of  2  percent  SBS (s ty rene-butad iene-
s ty rene)  po lymer .  

(3 )  PG 64-28 TR+ aspha l t  b inder  sha l l  con form to  the  requ i rements  o f  
AASHTO M 320 and,  in  add i t ion ,  sha l l  meet  the  requ i rements 
spec i f ied  above.  

(4 )  Tab le  1005-1  wi l l  a lso  app ly  fo r  PG 64-28 TR+ aspha l t  b inder .  

(5 )  Shou ld  the  b i tuminous mater ia l  be de f ic ien t  on more  than one of  
the  proper t ies  l i s ted  in Tab les  1005-1  and 1005-1c ,  the pay 
ad jus tment  wi l l  be  the  grea tes t  reduc t ion  to  the  cont rac t  un i t  p r ice 
spec i f ied  cons ider ing ind iv idua l  tes t  resu l ts .  

(6 )  The pressure  aging tempera ture  fo r  PG 64-28 TR+ aspha l t  b inder 
sha l l  be  100 °C. 

(7 )  The c rumb rubber  sha l l  be  der ived  f rom process ing who le  scrap 
t i res  o r  shredded t i re  mater ia ls .   The t i res  f rom wh ich  the c rumb 
rubber  is  p roduced sha l l  be  taken f rom automobi les ,  t rucks ,  or  
o ther  equ ipment owned and opera ted  in  the  Un i ted  Sta tes .   The 
process ing sha l l  no t  p roduce,  as  a  waste  produc t ,  cas ings  or  o ther 
round t i re  mater ia l  tha t  can  ho ld  water  when s to red  or  d isposed o f  
above ground. 
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TABLE 1005-2 
MC LIQUID ASPHALT PAY ADJUSTMENT TABLE 

Grade 
Kinemat ic  Viscosi ty  (AASHTO T 

201) :  
Cent is tokes,  Deviat ions  

Percent  of  
Contract  Uni t  
Pr ice  Al lowed 

70 

70  -  140 
63  -  69  or  141 -  154 
52  -  62  or  155 -  175 

Less  than 52  or  grea ter  than 175 

100 
90 
75 

60  (1 )  

250 

250 -  500 
225 -  249 or  501 -  550 
187 -  224 or  551 -  625 

Less  than 187 or  grea ter  than 625 

100 
90 
75 

60  (1 )  

800 

800 -  1600 
720 -  799 or  1601 -  1760 
600 -  719 or  1761 -  2000 

Less  than 600 or  grea ter  than 2000 

100 
90 
75 

60  (1 )  

3000 

3000 -  6000 
2700 -  2999 or  6001 -  6600 
2250 -  2699 or  6601 -  7500 

Less  than 2250 or  grea ter  than 7500 

100 
90 
75 

60  (1 )  
Note :  
 
(1 )  Re jec t  Sta tus :  The pay  ad jus tment  app l ies  i f  a l lowed to  remain  in  

p lace .  

(2 )  Since  vo la t i le  so lvents  u t i l i zed  in  the  manufac ture o f  MC L iqu id  
Aspha l t  may vo la t i l i ze  in  vary ing amounts  dur ing t ranspor t ing,  
hand l ing,  and s to rage opera t ions ,  whenever such L iqu id  Aspha l ts  
a re  used fo r  p r ime coats  o r  cur ing sea ls ,  dev ia t ions  f rom the 
max imum spec i f i ca t ion  l imi ts  grea ter  than those l i s ted  may be 
permi t ted  when jus t i f ied .   In  such cases ,  when mater ia l  i s  a l lowed 
to  remain in  p lace ,  60  percent  o f  the cont rac t  un i t  p r ice  is  a l lowed. 
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TABLE 1005-3 
EMULSIFIED ASPHALTS 

Tests  on 
Emuls ion 

Test  
Method 

(1 )  

Requirement  
RS-1  CRS-1 RS-2  CRS-2 SS-1  CSS-1  

 V iscos i ty :  
 Saybo l t  Furo l ,  
 seconds,  range 
  77  °F 
  122 °F 

 
 

T 59  

 
 
 

20-100 

 
 
 
 

20-100 

 
 
 
 

50-400 

 
 
 
 

50-400 

 
 
 

20-100 

 
 
 

20-100 

 Set t lement :   
  5  days ,  %,   
  max imum 

 
T 59  

 
5  

 
5  

 
5  

 
5  

 
5  

 
5  

 S ieve :  
  Reta ined 
  on  No.  20 ,  
  %,  max imum 

T 59(2)  

0 .10 0 .10 0 .10  0 .10 0 .10 
 Par t ic le  
 Charge T 59   Pos .   Pos .   Pos .  

(3 )  
 Demuls iab i l i t y :   
  35  mL,  0 .02  N 
  ca lc ium 
  ch lo r ide  %, 
  min imum 

T 59  
 
 

60 
 

 
 

60 
   

 C lass i f i ca t ion :   
  Uncoated 
  par t ic les ,  %, 
  min imum 

Ar izona 
Tes t  

Method 
502 

    
 

55 

  

 Res idue:  (4 )  
  Res idue,  %,  
  min imum (5)   

55 60 63 65 57 57 

Notes :  
 
(1 )  T 59  is  AASHTO.  

(2 )  Dis t i l led  water  sha l l  be  used.   Two percent  sod ium o lea te  so lu t ion 
wi l l  no t  be  accepted .  

(3 )  I f  the  Par t ic le  Charge Tes t  resu l t  i s  inconc lus ive ,  mater ia l  hav ing 
a  max imum pH va lue  o f  6 .7  wi l l  be  acceptab le .  

(4 )  Res idue wi l l  be  ob ta ined in  accordance wi th  the  requ i rements  o f  
Ar izona Tes t  Method 504 and sha l l  con form to  a l l  the  
requ i rements  o f  AASHTO M 320 fo r  PG 64-16,  except  tha t  fo r  
CRS-2 the  dynamic  shear (G* /Sin  δ )  on  the  or ig ina l  res idue sha l l  
be  a  min imum of  1 .00  kPa and a  max imum of  1 .50  kPa.  

(5 )  Res idue by  evapora t ion  may be  de termined in  accordance wi th  
the  requ i rements o f  Ar izona Tes t  Method 512;  however ,  in  case 
o f  d ispu te ,  AASHTO T 59  wi l l  be  used. 

 



SECTION 1005 

1145 
 

TABLE 1005-3a 
POLYMERIZED CATIONIC RAPID SET (CRS-2P)  EMULSIFIED          

ASPHALT (1)  
Tests  on Emuls ion:  Test  Method Requirement  

Viscos i ty ,  Saybo l t  Furo l  seconds @ 
50 ºC (122 ºF) ,  range AASHTO T 59 100-400 

Storage Stab i l i t y ,  24  hours ,  
% max imum AASHTO T 59 1  

Demuls ib i l ty ,  35  mL o f  0 .8% DSS,  % 
min imum AASHTO T 59 40 

Par t ic le  Charge Tes t  AASHTO T 59 Pos i t i ve  
Sieve  Tes t ,  re ta ined on  850 µm (No.  
20) ,  % max imum AASHTO T 59 0 .10 

Res idue f rom Dis t i l la t ion  to  
176.7  ºC (350 ºF) ,  % min imum AASHTO T 59 66 

Oi l  Dis t i l la te  to  176.7  ºC 
(350 ºF) ,  Vo lume o f  Emuls ion ,  
% max imum 

AASHTO T 59 0 .5 

Tests  on Residue f rom Dist i l la t ion:   

Penet ra t ion ,  25  ºC (77  ºF) ,  100 
grams,  5  seconds,  range in  0 .1  mm AASHTO T 49 40-100 

Duct i l i t y ,  4  ºC (39 .2  ºF) ,  10  
mm/minute ,  cm,  min imum AASHTO T 51 35 

Elas t ic  Recovery  by  means o f  
Duc t i lometer ,  25  ºC (77  ºF) ,  
% min imum 

AASHTO T 
301 (2 )  55 

Notes :  

(1 )  The in t roduc t ion  o f  po lymer  sha l l  occur  be fore  emuls i f i ca t ion .  

(2 )  Tes t ing sha l l  be  per fo rmed on res idue by d is t i l la t ion ,  no t  on 
res idue by  oven evapora t ion .  
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TABLE 1005-3b 
POLYMERIZED HIGH FLOAT EMULSIFIED ASPHALT (1)  

Tests  on Emuls ion:  Test  Method Requirement  
HFE-150P HFE-300P 

Viscos i ty ,  Saybo l t  Furo l  
seconds @ 50 ºC 
(122 ºF) ,  range 

AASHTO T 59 50-400 50-400 

Sieve  tes t ,  re ta ined on  850 
µm (No.  20) ,  % max imum AASHTO 59 (2 )  0 .10 0 .10 

Storage Stab i l i t y ,  24  
hours ,  % max imum AASHTO T 59 1  1  

Res idue f rom Dis t i l la t ion  
to  204.4  ºC (400 ºF) ,  
% min imum 

AASHTO T 59 65 65 

Oi l  Dis t i l la te  to  176.7  ºC 
(350 ºF) ,  Vo lume o f  
Emuls ion ,  % max imum 

AASHTO T 59 7 .0 7 .0 

Tests  on Residue f rom 
Dist i l la t ion:   

Penet ra t ion ,  25  ºC 
(77  ºF) ,  100 grams,  5  
seconds,  range in  0 .1  mm 

AASHTO T 49 150-300 300 + 

Floa t  Tes t  a t  60  ºC 
(140 ºF) ,  seconds,  
min imum 

AASHTO T 50 1200 1200 

Duct i l i t y ,  25  ºC (77  ºF) ,  
5  cm/minute ,  cm,  min imum AASHTO T 51 100 N/A 

Elas t ic  Recovery  by  means 
o f  Duc t i lometer ,  
4  ºC (39 .2  ºF) ,  % min imum 

AASHTO T 301 
(3 )  25 25 

Notes :  

(1 )  The in t roduc t ion  o f  po lymer  sha l l  occur  be fore  emuls i f i ca t ion .  

(2 )  Dis t i l led  water  sha l l  be  used.   Two percent  sod ium o lea te  so lu t ion 
wi l l  no t  be  accepted .  

(3 )  Tes t ing sha l l  be  per fo rmed on res idue by  d is t i l la t ion .  Tes t ing on 
res idue by  oven evapora t ion  wi l l  no t  be  accepted .  
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TABLE 1005-4 
RECYCLING AGENTS 

Tests  On 
Recycl ing 

Agent  
Test 

Method 
Requirement  

RA-1  RA-5  RA-25 RA-75 
Min.  Max.  Min .  Max.  Min .  Max.  Min .  Max.  

Viscos i ty :  
140°F,  
cent is tokes 

AASHTO
T 201 100 200 200 800 1000 4000 5000 10000 

Flash  Po in t :  
Cleve land 
Open Cup,  
°F,  min imum 

AASHTO
T 48 340  375  425  450  

Satura te  by  
we igh t :  % 

ASTM 
D2007  30  30  30  30 

Tes t  on  
Res idue:  
Weigh t  
Change,  % 

AASHTO 
T 240  6 .5  4   3   2  

Viscos i ty  
Rat io :  (1 )    3   3   3   3  

Notes :  

(1 )  Viscos i ty  Rat io :  

V iscos i ty  o f  res idue a t  140 °F,  cen t is tokes 
Viscos i ty  o f  recyc l ing agent  a t  140 °F,  cen t is tokes 
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TABLE 1005-5 
EMULSIFIED RECYCLING AGENTS 

Tests  on 
Emuls i f ied 
Recycl ing 

Agent  

AASHTO 
Test  

Method 
Except  as  

Shown 

Requirement  

ERA-1 ERA-5 ERA-25 ERA-75 

Viscos i ty :  
Saybo l t  Furo l ,  
77  °F,  seconds 
range 

T 59  15  -  40 15  -  100 15  -  100 15  -  100 

Misc ib i l i t y  T 59  Passes Passes Passes Passes 
Sieve  Tes t :  
%,  max imum T 59  (1 )  0 .10 0 .10 0 .10 0 .10 

Par t ic le  Charge T 59  Pos i t i ve  Pos i t i ve  Pos i t i ve  Pos i t i ve  
Res idue:  (2 )  
Res idue,  %,  
min imum (3)  

 60 60 60 60 

Notes :  
 
(1 )  Dis t i l led  water  sha l l  be  used.  Two percent  sod ium o lea te  so lu t ion 

wi l l  no t  be  accepted .  

(2 )  Res idue wi l l  be ob ta ined in  accordance wi th  the  requ i rements  of  
Ar izona Tes t  Method 504 and sha l l  con form to  the  requ i rements 
spec i f ied  in  Tab le  1005-4.  

(3 )  Res idue by  evapora t ion may be de termined in  accordance wi th  the 
requ i rements  o f  Ar izona Tes t  Method 512;  however ,  in  case o f  
d ispu te ,  AASHTO T 59  wi l l  be  used. 
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TABLE 1005-6 
OTHER REQUIREMENTS 

Grade of  Asphal t  
Speci f icat ion 
Designat ion 

Range of  
Temperatures 

for  
Appl icat ion by 

Spraying,  °F 
(Not  

appl icable  for  
Plant  Mix ing)  

Range of  
Aggregate  

Temperatures 
for  Plant  

Mix ing,  °F 

Basis  of  
Convers ion,  

Average 
Gal lons Per  
Ton at  60  °F 

Pav ing Aspha l t  
PG 76-XX 
PG 70-XX 
PG 64-XX 
PG 58-XX 
PG 52-XX 

275 -  400 - - - - - -   
232 
233 
235 
236 
238 

PG 76-22 TR+  
PG 70-22 TR+  
PG 64-28 TR+  

229 
230 
231 

L iqu id  Aspha l t  
MC-70 
MC-250 
MC-800 
MC-3000 

 
105 -  175 
140 -  225 
175 -  225 
215 -  290 

 
90  -  155 

125 -  200 
160 -  225 
200 -  260 

 
253 
249 
245 
241 

Emuls i f ied  Aspha l t  
RS-1  
CRS-1 
RS-2  
CRS-2 

 
 70  -  140 
125 -  185 
125 -  185 
125 -  185   

- - - - -  240 

CRS-2P   125 -  185 (1 )    
SS-1  
CSS-1  

70  -  160 
70  -  160 

  

HFE-150P 
HFE-300P 

- - - - -  
- - - - -  

  

Emuls i f ied  Aspha l t  
(Spec ia l  Type) 70  -  160 - - - - -  240 

Recyc l ing Agent  
(RA-1 ,  RA-5 ,  RA-
25,  RA-75)  

- - - - -  - - - - -  240 

Emuls i f ied  
Recyc l ing Agent  
(ERA-1 ,  ERA-5 ,  
ERA-25,  ERA-75)  

70  -  160 - - - - -  240 

Note :  
 
(1 )  Or  as  d i rec ted  by  the  Engineer .  
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1009-4 Contractor  Qual i ty  Cont rol :  

The cont rac tor  sha l l  per fo rm the  qua l i ty  con t ro l  measures  descr ibed in 
Subsec t ion  106.04(C)  o f  the  spec i f i ca t ions .   At  the  week ly  meet ing,  the  
cont rac tor  sha l l  be  prepared to  exp la in  and d iscuss  how the  per fo rmance 
o f  requ i red  qua l i ty  con t ro l  measures  wi l l  be  accompl ished. 

The cont rac tor  sha l l  ob ta in  samples  and per fo rm the  tes ts  spec i f ied  in 
Tab le  1009-4 .  

TABLE 1009-4 
CONTRACTOR QUALITY CONTROL TESTING REQUIREMENTS 

TYPE OF 
TEST 

TEST 
METHOD 

SAMPLING 
POINT 

MINIMUM 
TESTING 

FREQUENCY 
Crumb Rubber  fo r  Aspha l t -Rubber 

Gradat ion 

Ar izona 
Tes t  

Method 
714 

Hot  Plan t  One sample  
per  40 ,000 lbs .  

Aspha l t -Rubber  Mater ia l  
So f ten ing 
Po in t  

AASHTO T 
53 

Ci rcu la t ion 
L ine  

Recommended 
(Po in t  o f  
sampl ing 

spec i f ied  by  the  
Engineer . )  

One sample  per  
500 tons  o f  

aspha l t  rubber  
b inder .  Af te r  
1 ,500 tons ,  i f  

resu l ts  a re  
wi th in  

spec i f i ca t ions ,  
f requency  may 
be  reduced to  

one sample  fo r  
each 1 ,000 tons  

o f  aspha l t  
rubber  b inder  

therea f te r .  

Res i l ience:  
25°C (77°F)  

ASTM 
D5329 

Rota t iona l  
Viscos i ty  

ASTM 
D7741 

One sample  per  
ba tch .  

SECTION 1010 DRAINAGE PIPE:  

1010-1 Genera l  Requirements:  

Cer t i f i ca tes  o f  Compl iance sha l l  be  furn ished in  accordance wi th  the 
requ i rements  o f  Subsec t ion  106.05  o f  the  spec i f i ca t ions .  
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1010-2 Meta l  Pipe:  

1010-2 .01 Corrugated Meta l  Pipe:  

Type 1A p ipe ,  as  spec i f ied  in  AASHTO M 36,  Sec t ion  4 .1 .2 ,  may be  used 
i f  the  she l l  th ickness  meets  o r  exceeds the  th ickness  spec i f ied  on  the 
p lans  fo r  Type 1  p ipe .  

Meta l l i c  coa ted  (z inc  o r  a luminum)  cor rugated  i ron  or  s tee l  cu lver ts ,  
underdra ins ,  and sp i ra l  r ib  cor rugated  s tee l  p ipe  sha l l  con form to  the 
requ i rements  o f  AASHTO M 36,  except  as  o therwise  no ted  here in .  

Po lymer  p recoated ,  meta l l i c  coa ted  (z inc  o r  a luminum)  cor rugated  s tee l  
cu lver ts  and underdra ins sha l l  con form to  the requ i rements  o f  AASHTO 
M 245,  except  as  o therwise  no ted  here in .  

B i tuminous  coated  cor rugated  meta l  (meta l l i c  coa ted  s tee l  o r  a luminum)  
cu lver ts  and underdra ins sha l l  con form to  the requ i rements  o f  AASHTO 
M 190.  

Aluminum a l loy  cor rugated  meta l  p ipe  sha l l  con form to  the  requ i rements 
o f  AASHTO M 196.  

The types o f  b i tuminous coat ing and the  type  o f  p recoated sheets  to be 
used wi l l  be  spec i f ied  on  the  pro jec t  p lans .   In  l ieu  o f  the  Type A 
b i tuminous  coat ing,  the  p ipe  sha l l  be  coated  e i ther  in  the  f ie ld  o r  a t  the  
p lan t  on  the ou ts ide  sur face  on ly  in  accordance wi th  the  requ i rements  of  
AASHTO M 243.   E i ther  aspha l t  mast ic  o r  ta r  base mater ia l  sha l l  be 
used. 

Coup l ing bands sha l l  con form to  the  requ i rements  o f  AASHTO M 36,  
M 245 and M 196,  except  tha t  the  use  o f  bands  wi th  p ro jec t ions 
(d imp les)  wi l l  be  l imi ted  to  connect ion  o f  new p ipe to  ex is t ing in -p lace 
p ipe .   Bands o f  spec ia l  des ign  tha t  engage fac tory  re fo rmed ends  of  
cor rugated  meta l  p ipe  may be  used. 

Bo l ts  and nu ts  fo r  a l l  types  o f  coup l ing bands sha l l  con form to  the 
requ i rements  o f  ASTM F568. 

Coup l ing band connect ion hardware  cons is t ing o f  nu ts ,  bo l ts ,  rods ,  bars ,  
and r ive ts  sha l l  be  e i ther  ga lvan ized a f te r  fabr ica t ion  by  the  ho t -d ip 
p rocess  in  accordance wi th  the  requ i rements  o f  ASTM A153 or  coated 
by  the  e lec t rop la t ing process  in accordance wi th  the  requ i rements  o f  
ASTM B633 or  ASTM B766.   Components  o f  bo l ted assembl ies  sha l l  be 
ga lvan ized in  accordance wi th  ASTM A153 separa te ly  be fore  assembly.  
Spec ia l  sec t ions ,  such as e lbows and pre fabr ica ted  end sec t ions  sha l l  
con form to  the  app l icab le requ i rements  o f  AASHTO M 36,  M 190,  M 196 
and M 245. 

Gaskets  fo r  a l l  water - res is tan t  jo in ts sha l l  be  a  cont inuous  band or  s t r ip ,  
a t  leas t  7  inches  wide  and 1 /2  inch  th ick .   Rubber  fo r  the  gaskets  sha l l  
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conform to  the  requ i rements  o f  ASTM D1056 fo r  the  "2A" c losed ce l l  
expanded grades .  

Water t igh t  jo in ts  sha l l  use  "O"- r ing gaskets .   The “O”- r ing gasket  sha l l  
con form to  the  d iameter  d imens ions  spec i f ied in  AASHTO M 36,  
Sec t ion  9 .3 ,  and conform to  the techn ica l  requ i rements  o f  AASHTO 
M 198.   Water t igh t  jo in ts may be  used when water - res is tan t  jo in ts a re 
spec i f ied .  

1010-2 .02 Spira l  Rib Meta l  Pipe:  

Spi ra l  r ib  meta l  p ipe  sha l l  con form to  the  requ i rements  spec i f ied  under 
Subsec t ion  1010-2 .01  o f  the  spec i f i ca t ions  fo r  corrugated  meta l  p ipe ,  
except  as  mod i f ied  here in:  

(A)   Fabr icat ion:  

Ribbed s tee l  p ipe  sha l l  be fabr ica ted  wi th  a  cont inuous  he l ica l  lock  seam 
in  accordance wi th  AASHTO M 36,  Type 1R or  cor rugat ion  in  accordance 
wi th  AASHTO M 196,  Type 1R.  Aluminum r ib  p ipe  sha l l  be manufac tured 
in  accordance wi th  AASHTO M 196,  Type 1R.  

Each p ipe  end sha l l  be  fabr ica ted  wi th  a  min imum of  two annu lar  re ro l led 
cor rugat ions  fo r  the  purposes  o f  jo in ing p ipes  together  wi th  band 
coup lers .  

(B)   Coat ings:  

The types  o f  coa t ings  and the  type  o f  p recoated  sheets  to  be  used sha l l  
be  as  spec i f ied  on  the  pro jec t  p lans .  

(C)   Coupl ing Bands:  

Coup l ing bands fo r  sp i ra l  r ibbed s tee l  p ipe  shal l  be  rero l led bands 
manufac tured  f rom 0 .064 inch  th ick  meta l l i c -coated s tee l  con forming to  
the  requ i rements speci f ied  under  Subsec t ion 1010-2 .01  o f  the 
spec i f i ca t ions  and sha l l  be  two-p iece  fo r  p ipe  grea ter  than 48  inches  in 
d iameter .  

Coup l ing bands sha l l  be  a  min imum of  10-1 /2  inches  wide ,  fo rmed wi th  
two cor rugat ions  tha t  are  spaced to  p rov ide  nes t ing in  the  second 
cor rugat ion  o f  each p ipe  end and sha l l  be  drawn together  by  a  min imum 
of  two 1 /2  inch  d iameter  ga lvan ized bo l ts  th rough the  uses  o f  a  bar  and 
s t rap  su i tab ly  we lded to  the  band.   Bands may be  drawn together  by 
o ther  means,  such as  angles ,  as  approved by  the  Engineer .  
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(D)   Fi t t ings:  

Fi t t ings  fo r  r ibbed s tee l  p ipe  sha l l  con form to  the  requ i rements  for  
cor rugated  s tee l  p ipe f i t t ings  spec i f ied  in  Subsec t ion  1010-2 .01  o f  the 
spec i f i ca t ions ,  except  the mater ia l  sha l l  be  r ibbed s tee l .  

(E)   Miscel laneous:  

Al l  sp i ra l  r ib  manho le  r isers  24  inches  in  d iameter  o r  grea ter  sha l l  be 
re in fo rced wi th  a  ro l led  3  i nch  by  3  inch  by  1 /4  inch  angle  o r  as  approved 
by  the  Engineer .  

P ipe  th ickness  fo r  sp i ra l  r ib  p ipe  sha l l  be  spec i f ied  in  the  p ipe  summary ,  
bu t  sha l l  no t  be  less  than tha t  l i s ted  in  the  fo l lowing tab les :  

SPIRAL RIB METALLIC COATED STEEL PIPE 
Pipe Diameter ,  

Inches 
Minimum Thickness,  

gage  
Corrugat ion Rib Size ,  

Inches 
18 -  60    16 3 /4  by  3 /4  by  7-1 /2 ,  o r  

3 /4  by  1  by  11-1 /2 

66  -  78 14 3 /4  by  3 /4  by  7-1 /2 ,  o r  
3 /4  by  1  by  11-1 /2 

84  -  102 12 3 /4  by  3 /4  by  7-1 /2 ,  o r  
3 /4  by  1  by  11-1 /2 

 
SPIRAL RIB ALUMINUM PIPE 

Pipe Diameter ,   
Inches 

Minimum Thickness,  
Gage  

Corrugat ion Rib Size ,  
Inches 

18 -  42 16 3 /4  by  3 /4  by  7-1 /2 ,  o r  
3 /4  by  1  by  11-1 /2 

48  -  54 14 3 /4  by  3 /4  by  7-1 /2 ,  o r  
3 /4  by  1  by  11-1 /2 

60  -  72 12 3 /4  by  3 /4  by  7-1 /2 ,  o r   
3 /4  by  1  by  11-1 /2 

78  -  84 10 3 /4  by  3 /4  by  7-1 /2 ,  o r   
3 /4  by  1  by  11-1 /2 

 
1010-2 .03 Concrete-Lined Corrugated Meta l  Pipe:  

(A)   Corrugated Meta l  Pipe:  

Corrugated  meta l  p ipe ,  coup l ing bands and f i t t ings  fo r  concre te- l ined 
p ipe  sha l l  con form to  the  requ i rements  o f  AASHTO M 36 fo r  the  spec i f ied  
sec t iona l  d imens ions  and meta l l i c  coa t ings .   A lumin ized coat ing sha l l  
con form to  AASHTO M 274.  

Pipe  sha l l  be  fu l l  c i rc le  and sha l l  be  fabr ica ted  wi th  he l ica l  cor rugat ions .  

Pipe  th ickness  sha l l  be  as  spec i f ied  in  the  p ipe  summary ,  bu t  sha l l  no t  
be  less  than tha t  l is ted  in the  fo l lowing tab le :  



SECTION 1010 

1212 
 

Pipe Diameter ,   
Inches 

Minimum Thickness,  
Inches (Gage)  

Corrugat ion Rib Size ,  
Inches 

12 -  48 0 .064  (16) 2 -2 /3  by  1 /2 

54  -  72 0 .064  (16) 
2 -2 /3  by  1 /2 

   3  by  1 
   5  by  1 

78  -  84 0 .079  (14) 
2 -2 /3  by  1 /2 

   3  by  1 
   5  by  1 

90  -  102 0 .109  (12) 
2 -2 /3  by  1 /2 

   3  by  1 
   5  by  1 

108 -  120 0 .138  (10)    3  by  1 
   5  by  1 

 
Each p ipe  end sha l l  be  fabr ica ted  wi th  a  min imum of  two annu lar  re ro l led 
cor rugat ions  fo r  purposes o f  jo in ing p ipes  together  wi th  band coup lers .  

P ipe  sha l l  be  jo ined wi th  re ro l led  bands made f rom the  same mater ia l  as  
the  p ipe .   The bands sha l l  be  a min imum of  16  gage (0 .064 inches) th ick .   
Bands sha l l  be  two-p iece  fo r  p ipe  grea ter  than 48  inches  in  d iameter .  

Coup l ing bands sha l l  be  a  min imum of  10-1 /2  inches  wide ,  fo rmed wi th 
two cor rugat ions  tha t  are  spaced to  p rov ide  nes t ing in  the  second 
cor rugat ion  o f  each p ipe  end and sha l l  be  drawn together  by  a  min imum 
of  two 1 /2 inch d iameter ga lvan ized bo l ts  th rough the  use  o f  a  bar  and 
s t rap  su i tab ly  we lded to  the  band.   Bands may be  drawn together  by 
o ther  means,  such as  angles ,  as  approved by  the  Engineer .  

When water t igh t  jo in ts  a re  spec i f ied ,  "O" r ing  gaskets  wi l l  be  requ i red .   
"O"  r ing gaskets  sha l l  be  per  ASTM C361 Sect ion  5 .9  and sha l l  be  p laced 
in  the f i rs t  cor rugat ion  of  each p ipe  end and shal l  be  compressed by 
t igh ten ing the  coup l ing band,  in  accordance wi th  the  manufac turer ’s  
ins ta l la t ion  ins t ruc t ions .  

(B)   Concrete  Lining:  

(1 )  Composi t ion:  

Concre te  fo r  the  l in ing sha l l  be  composed o f  cement ,  f ine  aggregate  and 
water  tha t  a re we l l  mixed and o f  such cons is tency  as  to  p roduce a  dense, 
homogeneous,  non-segregat ing l in ing.  

(2 )  Cement:  

Por t land cement  sha l l  be in  accordance wi th  Subsec t ion  1006-2 .01  of  
the  spec i f i ca t ions .  
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(3 )  Aggregate:  

Aggregates  sha l l  con form to  AASHTO M 6 ,  except  tha t  the  requ i rements 
fo r  gradat ion  and un i fo rmi ty  o f  gradat ion  sha l l  no t  app ly .  

(4 )  Mixture:  

The aggregates  sha l l  be  s ized ,  graded,  p ropor t ioned and thorough ly 
mixed wi th  such propor t ions  o f  cement  and water  as  wi l l  p roduce a  
homogeneous concre te  mix tu re  o f  such qua l i ty  tha t  the  p ipe  wi l l  con form 
to  the  des ign  requ i rements  o f  th is  spec i f i ca t ion .   In  no  case,  however ,  
sha l l  the  propor t ions  o f  Por t land cement  p lus  pozzo lan ic admix tu re be 
less  than 470 pounds per cub ic  yard  o f  concre te .  

(5 )  Lining:  

The l in ing sha l l  have a  min imum th ickness  o f  3 /8  inch  above the  c res t  of  
the  cor rugat ions  and sha l l  be  app l ied  by  a  mach ine  t rave l ing th rough a  
s ta t ionary  p ipe .   The rate  o f  t rave l  o f  the  machine  and the  ra te  o f  
concre te  p lacement  sha l l  be  mechan ica l ly  regu la ted  so  as  to  p roduce a 
homogeneous non-segregated  l in ing th roughout .   The l in ing  sha l l  be  
app l ied in  a  two-course app l ica t ion and sha l l  be  mechan ica l ly  t rowe led 
by  the  l in ing mach ine  as  the  un i t  moves  th rough the  p ipe .   The t rowe l  
a t tachment  sha l l  be  such tha t  the  pressure  app l ied  to  the  l in ing wi l l  be  
un i fo rm and sha l l  p roduce a  l in ing tha t  has  a  un i fo rm th ickness  and a 
cons is ten t  t rowe led  f in ish .   The ver t ica l  d iameter  anywhere  ins ide  the 
p ipe  must  be  95  percent  o f  the nomina l  d iameter  less acceptab le 
to le rances  as  s ta ted  in AASHTO M 36.   P ipe  no t  meet ing these 
to le rances  wi l l  be  re jec ted .  

(C)   Exper ience:  

The manufac turer  sha l l  cer t i fy  in  wr i t ing  tha t  i t  has  success fu l ly  
manufac tured  and furn ished cor rugated  s tee l  p ipe  wi th  a  concre te  l in ing 
per  these spec i f i ca t ions on  a  min imum of  15  prev ious  pro jec ts  o f  a  s to rm 
sewer  na ture .  

1010-3 Slot ted Pipe:  

Slo t ted  p ipe  sha l l  con form to  the  app l icab le  requ irements  o f  AASHTO 
M 36.   I t  sha l l  be  the  gra te  s lo t  o r  angle  s lo t  type .   P ipe  sha l l  be  he l ica l ly  
o r  annu lar  cor rugated .  

Gra te  assembl ies  sha l l  be  fabr ica ted  f rom s tee l  con forming to  the 
requ i rements  o f  e i ther  ASTM A36 or  A576 and sha l l  be ga lvan ized in 
accordance wi th  the  requ i rements  o f  ASTM A123.   The method o f  
manufac ture  sha l l  re l ieve a l l  s t ra in  and prevent  d is to r t ion  o f  the  p ipe .  

When a  lockseam jo in t  i s  used,  s lo t ted dra in p ipe sha l l  be p laced in  a 
c lamping dev ice  and cu t  the  en t i re  length  pr io r  to  p lacement  o f  the  gra te .   
The gra te  must  be  cont inuous  and fu l l  dep th .   The gra te  sha l l  be  we lded 
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cont inuous ly  to  the  p ipe  wi th  a  3 /16  inch f i l le t  we ld  f rom end to  end on 
bo th  s ides .  

Bo l ts  and nu ts  sha l l  be  stee l  con forming to  the  requ i rements  o f  ASTM 
F568 and sha l l  be  ga lvan ized in  accordance wi th  the  requ i rements  o f  
ASTM A123.  

The bu ty l  rubber  jo in t  sea lan t  mater ia l  sha l l  be an ex t ruded s t r ip  o r  bead 
compounded f rom a  nondry ing,  nontox ic ,  syn the t ic  res in  base wi th  bu ty l  
rubber  and inorgan ic  ex tenders and be  100 percent  so l id  mater ia l  wi th 
no  shr inkage.   The sea lan t  mater ia l  sha l l  have suf f ic ien t  adhes ion so 
tha t  the  s t r ip  or  bead wi l l  adhere to  ga lvan ized s teel  and be  so f t  enough 
to  a l low co ld f low when compressed dur ing connect ion  o f  the  p ipe 
sec t ions .   The sea lan t  mater ia l  sha l l  no t  f low or  sag a t  tempera tures  up 
to  180 degrees  F nor  become br i t t le ,  c rack  or  lose  adhes ion  a t  
tempera tures  as  low as  -30  degrees  F and sha l l  con ta in  no  migra t ing 
components  tha t  cou ld  leach ou t  o r  p roduce any chemica l  reac t ion wi th 
ga lvan ized s tee l .   The sea lan t  mater ia l  sha l l  be  fu rn ished in  5 /8  inch  by 
1  inch  s t r ips  o r  in  1  inch  d iameter  beads  on  1  inch wide  re lease paper 
and wound in to  ro l ls .  

An  a l te rna t ive  jo in t  sealan t  o r  sea l ing method tha t  wi l l  p rov ide  a 
water t igh t  jo in t  may be  used i f  approved by  the  Engineer .  

Grout  sha l l  cons is t  o f  Por t land cement ,  aggregate ,  and water .   I t  may 
a lso  conta in supp lementary  cement i t ious mater ia l .   Por t land cement,  
aggregate ,  water ,  and supp lementary cement i t ious  mater ia l  sha l l  
con form to  the  requ i rements  o f  Sec t ion  1006 o f  the  spec i f i ca t ions .   I f  
approved by  the Engineer ,  chemica l  admix tu res may be  used.   Chemica l  
admix tu res  sha l l  con form to  the  requ i rements  o f  Subsec t ion  1006-2 .04 
o f  the  spec i f i ca t ions ,  except  no admix tu res  conta in ing ch lo r ides  or  
n i t ra tes  sha l l  be used.   A i r -en t ra in ing admix tu res,  con forming to  the 
requ i rements  o f  Subsec t ion  1006-2 .04  o f  the  spec i f i ca t ions ,  wi l l  be 
requ i red  fo r  grou t  p laced a t  e leva t ions  o f  3 ,000 feet  o r  above.  

The grou t  sha l l  meet  the  requ i rements  g iven in  the tab le  be low. 



SECTION 1010 

1215 
 

Minimum 
Cement i t ious 

Mater ia l  
Content :  

Lbs per  CY 
(See Note  1)  

Maximum 
Water /Cement i t ious  

Mater ia l  Rat io 
(w/cm):  
Lb. /Lb.  

Slump:  
Inches 

(See 
Note  2)  

Air  
Content :  
Percent  

(See 
Note  3)  

850 0 .60 9  ±  2  0  –  8 
Notes :   
 
(1 )  A max imum of  25  percent  o f  the  cement i t ious  mater ia l ,  by 

we igh t ,  may cons is t  o f  an  approved Class  F f ly  ash ,  
con forming to  the  requ i rements  o f  ASTM C618.  

(2 )  The cons is tency  o f  the  grou t  sha l l  be  as  approved by  the 
Engineer .  

(3 )  For  p lacement  o f  grou t  a t  e leva t ions  o f  3 ,000 fee t  o r  above, 
the  a i r  con ten t  sha l l  be a  min imum of  4  percent  and a 
max imum of  8  percent .  

 
The aggregate  sha l l  cons is t  o f  f ine  aggregate ;  however ,  a t  the  op t ion  of  
the  cont rac tor ,  No.  8  coarse  aggregate  may be  used in  the  grou t .   I f  
No.  8  coarse  aggregate  i s  used,  the  vo lume sha l l  be  a  max imum of  35  
percent  o f  the  to ta l  aggregate  vo lume.  

For  p lan t -mixed grou t ,  the  propor t ion ing,  mix ing,  and p lac ing sha l l  be  in 
accordance wi th  the  appl icab le  requ i rements  in  Sec t ion  1006 o f  the 
spec i f i ca t ions .  

For  on-s i te  mix ing,  grou t  tha t  has  been mixed more than one hour  sha l l  
no t  be  used. 

Re- temper ing o f  grou t  wi l l  no t  be  permi t ted .  

1010-4 Structura l  Plate  Pipe:  

Struc tura l  p la te  (s tee l )  fo r  p ipe ,  p ipe-arches  and arches and the 
accessor ies  for  connect ing the  p la tes  sha l l  con form to  the  requ i rements 
o f  AASHTO M 167.  

St ruc tura l  p la te  (a luminum a l loy )  fo r  p ipe ,  p ipe  arches  and arches  and 
the  accessor ies  fo r  connect ing the  p la tes  sha l l  con form to  the 
requ i rements  o f  AASHTO M 219.  

When spec i f ied  on  the  pro jec t  p lans  or  in  the Spec ia l  Prov is ions ,  
s t ruc tu ra l  p la tes (s tee l )  and s t ruc tu ra l  p la tes  (a luminum a l loy )  sha l l  be 
b i tuminous  coated  in accordance wi th  the  requ i rements  o f  AASHTO 
M 243.   Un less  o therwise spec i f ied ,  the  coat ing sha l l  be app l ied  to the 
ou ts ide  on ly .  
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Concre te  fo r  foo t ings ,  bo t tom s labs on paved inver ts ,  and r ings  on s t ru ts 
sha l l  con form to the requ irements  o f  Sec t ion  1006 o f  the spec i f i ca t ions  
fo r  the  s t rength  and c lass spec i f ied  on  the  pro jec t  p lans .  

Stee l  bars ,  wi re ,  wi re  fabr ic ,  anchor  bo l ts ,  and st ruc tu ra l  s tee l  sha l l  
con form to the requ i rements  o f  Sec t ion  1003 or  1004 o f  the 
spec i f i ca t ions ,  as  app l icab le .  

1010-5 Nestable  Steel  Pipe:  

Nestab le  cor rugated  s tee l  p ipe  sha l l  con form to the  requ i rements o f  
AASHTO M 36,  except  tha t  the  p ipe  sha l l  be  fabr ica ted  in  two separa te 
semi-c i rcu la r  sec t ions .   The two sec t ions  sha l l  be  f i rmly  jo ined together 
in  accordance wi th  the  requ i rements  o f  Mi l i ta ry  Spec i f i ca t ion  MIL-P-236.  
At  the  op t ion  o f  the  cont rac tor ,  the  longi tud ina l  jo in t  o f  the  nes tab le  p ipe 
sec t ions  sha l l  be  e i ther  Type I ,  f langed,  o r  Type I I ,  no tched,  as  spec i f ied 
in  MIL-P-236.  

1010-6 Reinforced Concrete  Pipe:  

Rein forced concre te  p ipe  (c i rcu la r )  sha l l  con form to the  requ i rements  of  
AASHTO M 242 fo r  the  D- load spec i f ied .  

Re in fo rced concre te  p ipe  (c i rcu la r )  sha l l  con form to the  requ i rements  of  
AASHTO M 170 fo r  the  c lass  o f  p ipe  spec i f ied .  

Re in fo rced concre te  p ipe (e l l ip t ica l )  sha l l  con form to  the  requ i rements  
o f  AASHTO M 207 fo r  the  c lass  o f  p ipe  spec i f ied .  

Re in fo rced concre te  p ipe (a rch)  sha l l  con form to  the  requ i rements  o f  
AASHTO M 206 fo r  the  c lass  o f  p ipe  spec i f ied .  

The cont rac tor  sha l l  furn ish  the Engineer  a  copy o f  the  p ipe  des ign  when 
the  s tandard  AASHTO tab les  are  exceeded. 

Precas t ,  re in fo rced concre te  f la red  end sec t ions  sha l l  con form to  the 
requ i rements  o f  the  prev ious ly  c i ted  spec i f i ca t ions  to  the  ex ten t  to  wh ich 
they  app ly .   The area  o f  s tee l  re in fo rcement  per  l inear  foo t  o f  the  f la red 
end sec t ion  sha l l  be  a t  leas t  equa l  to  the  min imum s tee l  requ i rement  fo r  
the  re in fo rcement  in  tha t  por t ion  o f  the  f la red  end sec t ion  wh ich  abuts 
the  p ipe .  

Gaskets  for  re in fo rced concre te p ipe (c i rcu la r )  jo in ts  sha l l  con form to 
the  requ i rements  o f  AASHTO M 198 fo r  tongue and groove ends ,  o r  
AASHTO M 315 fo r  be l l  and sp igo t  types  wi th  groove or  shou lder  ends .  

Mor ta r  used to  jo in  re info rced concre te  p ipe  sha l l  be  composed by 
vo lume o f  one par t  Por t land cement ,  two par ts  f ine aggregate ,  one- f i f th  
par t  hydra ted  l ime and su f f ic ien t  water  to p rov ide  a p las t ic  mix tu re.   
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Cement  and water  sha l l  con form to  the  requ i rements  o f  Sec t ion  1006 o f  
the  spec i f i ca t ions .  

F ine  aggregate  sha l l  con form to  the  grad ing requ i rements  o f  ASTM 
C144.   Hydra ted  l ime shal l  con form to  the  requ i rements  o f  ASTM C207,  
Type N.   The l ime sha l l  be  cons idered as  an  add i t ion  to  and no t  as 
rep lacement  fo r  any  cement .  

1010-7 Nonreinforced Concrete  Pipe:  

Nonre in fo rced concre te p ipe  sha l l  con form to  the  requ i rements  o f  
AASHTO M 86 fo r  the  c lass  o f  p ipe  spec i f ied .  

Gaskets  and mor ta r  used to  jo in  nonre in fo rced concre te  p ipe  sha l l  
con form to the  requ i rements  here inbefore spec i f ied  under 
Subsec t ion  1010-6  o f  the  spec i f i ca t ions .  

1010-8 Thermoplast ic  Pipe:  

Thermop las t ic  p ipe  inc ludes  cor rugated  h igh  dens i ty  po lye thy lene 
p las t ic  p ipe  and cor rugated  po lypropy lene p las t ic  p ipe .  

Cor rugated  h igh  dens i ty  po lye thy lene p las t ic  p ipe,  f i t t ings ,  coup l ings 
and ends ,  where  spec i f ied,  sha l l  con form to  the  requ i rements  o f  AASHTO 
M 252 fo r  p ipe  s izes  less  than 12  inches  in  d iameter and AASHTO M 294 
fo r  p ipe  s izes  12  to  60  inches  in  d iameter .  

Cor rugated  po lypropy lene p las t ic  p ipe  and f i t t ings  fo r  p ipe  s izes  12  to  
60  inches  in  d iameter  sha l l  con form to  the  requ i rements  o f  AASHTO M 
330 (Type C or  S)  and ASTM F2881.  

Non-per fo ra ted  p ipe  shal l  have e i ther  water  res is tan t  o r  water t igh t  
jo in ts ,  as  spec i f ied  on  the  pro jec t  p lans .   Water t igh t  jo in ts  may subs t i tu te 
o r  be  used when water  res is tan t  jo in ts  a re  requ i red.  

Water  res is tan t  jo in ts  shal l  be  water t igh t  accord ing to  the  requ i rements 
o f  ASTM D3212,  except  tha t  the  in te rna l  water  p ressure tes t  sha l l  be 
conducted  a t  2 .0  pounds per  square  inch ,  dur ing wh ich  the  jo in t  leakage 
sha l l  no t  exceed 200 ga l lons  per inch  o f  d iameter  per  mi le  o f  p ipe  per 
day .  

Water t igh t  jo in ts  sha l l  be  water t igh t  accord ing to  the  requ i rements  o f  
ASTM D3212.  

Tracer  wi re  o r  tape,  wh ich  is  to  be  p laced in  the  t rench wi th  the 
cor rugated  h igh  dens i ty  po lye thy lene p las t ic  p ipe ,  o r  cor rugated  
po lypropy lene p las t ic  p ipe  as  an  a id  in  loca t ion  a f te r  bur ia l ,  sha l l  
con form to  the  requ i rements  o f  Subsec t ion 104.15(B)  o f  the  
spec i f i ca t ions .  
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1010-9 Steel  Reinforced Thermoplast ic  Pipe:   

Stee l  re in fo rced thermop las t ic  p ipe  inc ludes  s tee l  re in fo rced h igh 
dens i ty  thermop las t ic  r ibbed p ipe .  

Stee l  re in fo rced h igh  dens i ty  thermop las t ic  r ibbed p ipe  and f i t t ings  sha l l  
con form to  the  requ i rements  o f  ASTM F2562.  

Non-per fo ra ted  p ipe  shal l  have e i ther  water  res is tan t  o r  water t igh t  
jo in ts ,  as  spec i f ied  on  the  pro jec t  p lans .   Water t igh t  jo in ts  may subs t i tu te 
o r  be  used when water  res is tan t  jo in ts  a re  requ i red.   

Water  res is tan t  jo in ts  shal l  be  water t igh t  accord ing to  the  requ i rements 
o f  ASTM D3212,  except  tha t  the  in te rna l  water  p ressure tes t  sha l l  be 
conducted  a t  2 .0  pounds per  square  inch ,  dur ing wh ich  the  jo in t  leakage 
sha l l  no t  exceed 200 ga l lons  per  inch  o f  d iameter  per  mi le  o f  p ipe  per  
day .   

Water t igh t  jo in ts  sha l l  be  water t igh t  accord ing to  the  requ i rements  o f  
ASTM D3212.  

1010-10 Meta l  Safety  End Sect ions:  

Meta l  sa fe ty  end sec t ions sha l l  con form to  the  appl icab le  requ i rements 
o f  AASHTO M 36.  

Bo l ts  and nu ts  sha l l  be  stee l  con forming to  the  requ i rements  o f  ASTM 
A307 and sha l l  be  ga lvan ized in  accordance wi th  the  requ i rements  of  
ASTM A153.  

Safe ty  and longi tud ina l  bars  sha l l  be  fabr ica ted us ing schedu le  40  
ga lvan ized p ipe .   A l l  bars  sha l l  be  ga lvan ized a f te r  fabr ica t ion  in 
accordance wi th  the  requ i rements  o f  ASTM A123.   Components  o f  bo l ted 
assembl ies  sha l l  be  ga lvan ized a f te r  fabr ica t ion  in  accordance wi th  the 
requ i rements  o f  ASTM A153 separa te ly  be fore  assembly .  

SECTION 1011 JOINT MATERIALS:  

1011-1 Rubber  Waterstops:  

Rubber  waters tops  sha l l  be  e i ther  mo lded or  ex t ruded f rom p la in rubber 
o r  syn the t ic  rubber ,  a t  the  op t ion  o f  the  cont rac tor .  

The waters tops  sha l l  be  formed wi th  an  in tegra l  c ross  sec t ion  wh ich  sha l l  
be  un i fo rm wi th in  ±  1 /8  inch  in wid th  and the  web th ickness or  bu lb 
d iameter  wi th in  +  1 /16  and -  1 /32 inch .   No sp l ices wi l l  be  permi t ted in 
s t ra igh t  s t r ips  and spec ia l  connect ion  p ieces  shal l  be  we l l  cured  in  a  
manner  such tha t  any  c ross  sec t ion  sha l l  be  dense,  homogeneous and 
f ree  f rom poros i ty  o r  other  de fec ts .   A l l  junc t ions  in the  spec ia l  
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The pee l  s t rength  tes t  sha l l  be  per fo rmed in  accordance wi th  ASTM 
D429,  Method B,  fo r  bo th  fabr ic  and s tee l  re in fo rced pads .  

1013-4 Insta l la t ion:  

Bear ings  sha l l  be  p laced on  sur faces  tha t  a re  p lane to  wi th in  1 /16  inch 
and hor izon ta l  to  wi th in  0 .01  rad ians .   Ex ter io r  p la tes  o f  the  bear ing 
sha l l  no t  be  we lded un less  a t  leas t  1 -1 /2  inches  o f  s tee l  ex is ts  be tween 
the  we ld  and the  e las tomer .   In  no  case sha l l  the  e las tomer  o r  the  bond 
be  sub jec ted  to  tempera tures  h igher  than 400 degrees  F.  

SECTION 1014 GEOSYNTHETICS:  

1014-1 Genera l  Requirements:  

The cont rac tor  sha l l  submi t  a  Cer t i f i ca te  o f  Comp l iance,  conforming to  
the  requ i rements  o f  Subsec t ion  106.05  o f  the  spec i f i ca t ions ,  to  the 
Engineer  upon de l ivery  o f  geosynthe t ic  mater ia l  for  use  on  the pro jec t .   
I f  the  de l ivered mater ia ls  have no t  been eva lua ted and preapproved as 
no ted  be low,  a  Cer t i f i ca te o f  Ana lys is  sha l l  be  submi t ted  to  the  Engineer  
a long wi th  suppor t ing documenta t ion  be fore  the  mater ia l  may be 
cons idered fo r  use on the  pro jec t .   Each geosynthe t ic  mater ia l  lo t  o r  
sh ipment  must  be  approved by  the  Engineer  be fore the  mater ia ls  can be 
incorpora ted  in  the  work .  

Cer t i f i ca tes  o f  Ana lys is ,  con forming to  the  requ i rements  o f  
Subsec t ion  106.05  o f  the  spec i f i ca t ions ,  sha l l  be  submi t ted .  Samples  o f  
geosynthe t ic  mater ia ls  may be  requested  by  the  Engineer  and sha l l  be 
ob ta ined and submi t ted  fo r  tes t ing in  accordance wi th  the  requ i rements  
o f  the ADOT Mater ia ls  Qua l i ty  Assurance Program (Append ix C – 
Sampl ing Gu ide  Schedu le) .  When requested  by  the  Engineer ,  samples 
sha l l  be  submi t ted  to  the  ADOT St ruc tura l  Mater ia ls  Sec t ion  fo r  tes t ing.   

Geosynthe t ic  mater ia ls ,  inc lud ing e l ig ib le  b iax ia l  geogr id ,  must  be  on  
the  DataMine l i s t  fo r  geotex t i les  and geosynthe t ics  on  the  Nat iona l  
Transpor ta t ion  Produc t  Eva lua t ion  Program (NTPEP)  webs i te .  The  
produc t  l ine  eva lua t ion  repor t  f rom NTPEP sha l l  be  prov ided to  the 
Engineer  p r io r  to  use  on  the  pro jec t .   

F ibers ,  yarns ,  and f i laments  used in  the  manufac ture  o f  geotex t i le  fabr ic ,  
and the th reads  used in  jo in ing by  sewing,  sha l l  cons is t  o f  long-cha in 
syn the t ic  po lymers ,  composed a t  leas t  95  percent ,  by we igh t ,  o f  
po lyo le f ins  o r  po lyes ters .  They  sha l l  be  fo rmed in to  a  s tab le  ne twork  
such tha t  the  f i laments  o r  yarns  re ta in the i r  d imens iona l  s tab i l i t y  re la t ive 
to  each o ther ,  inc lud ing se lvages .  

Geosynthe t ic  mater ia ls  sha l l  be  fu rn ished in  p ro tec t ive  covers  capab le 
o f  p ro tec t ing the  mater ia ls  f rom harmfu l  env i ronmenta l  cond i t ions  such 
as  u l t rav io le t  rays ,  abrasion ,  ex t reme heat ,  and water .  Storage o f  the 
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mater ia ls  sha l l  be  in  a  manner  tha t  p revents  damage,  contaminat ion ,  or  
de ter io ra t ion .  

Geotex t i le  fabr ic  sha l l  be res is tan t  to  chemica l  a t tack ,  ro t ,  and mi ldew, 
and sha l l  have no  tears  o r  de fec ts  wh ich  wi l l  adverse ly  a l te r  i ts  phys ica l  
p roper t ies .  

Al l  numer ic  va lues in  the  fo l lowing tab les ,  except  fo r  apparent  open ing 
s ize  (AOS) ,  represent  min imum average ro l l  va lues  (MARV)  in  the  
weaker  p r inc ipa l  d i rec t ion.  Numer ic  va lues  fo r  (AOS)  represent  max imum 
average ro l l  va lues .  

Woven s l i t  f i lm geosynthet ics  wi l l  no t  be  a l lowed for  use  in  Subsec t ions  
1014-5 ,  1014-6 ,  1014-7 ,  and 1014-9  o f  the  spec i f ica t ions .  

1014-2 Pavement  Fabr ic:  

The pavement  fabr ic  sha l l  be  spec i f i ca l ly  des igned fo r  the des ignated 
pavement app l ica t ion ,  as  a  waterproo f ing and s t ress  re l iev ing membrane 
be tween two success ive  aspha l t  layers .    

The wid th  o f  the fabr ic  sha l l  be  appropr ia te fo r  the proposed 
cons t ruc t ion .  Pavement  fabr ic  sha l l  meet  the requ i rements  o f  the  
fo l lowing tab le :  

Pavement  Fabr ic  Requirements  
Property  Requirement  Test  Method 

Mass per  un i t  a rea :  
oz . /sq.  yd .  4 .0 ASTM D5261 

Grab s t rength :  lb .  100 ASTM D4632 
Ul t imate  Elongat ion :  % ≥ 50 ASTM D4632 
Mel t ing po in t :  degrees  F 300 ASTM D276 
Aspha l t  Reten t ion :   
ga l . /sq.  yd .  (Notes  1  and 2)  ASTM D6140 

Notes :  
 
(1 )  Aspha l t  i s  requ i red to  sa tura te  pav ing fabr ic  only .  Aspha l t  

re ten t ion must  be  prov ided in the  manufac turer  cer t i f i ca t ion .  
Va lue  does  no t  ind ica te  the  aspha l t  app l ica t ion  ra te  requ i red 
fo r  cons t ruc t ion .  

(2 )  Produc t  aspha l t  re ten t ion proper ty  must meet  the  MARV va lue  
prov ided by  the  manufac turer  cer t i f i ca t ion .  

 
1014-3 Geogr id:  

Geogr id  re in fo rcement  mater ia l  fo r  roadway base app l ica t ions  sha l l  be 
a  b i -ax ia l  po lymer  gr id  st ruc tu re ,  spec i f i ca l ly  fabr ica ted  fo r  use as  a 
base re in fo rcement .   The wid th  o f  the  geogr id  sha l l  be  approx imate ly  13 
fee t  o r  as appropr ia te  for  the  proposed cons t ruc t ion .  The geogr id  sha l l  
be  one o f  the  fo l lowing s truc tu re  types :  
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(A)  A s t ruc tu re  compr ised o f  punched and drawn po lypropy lene 
sheet  to  fo rm a  gr id ;  o r  

(B)  A s t ruc tu re  compr ised o f  po lypropy lene ex t ruded to  fo rm a 
gr id .  

(C)  A s t ruc tu re  compr ised o f  po lypropy lene in tegra l ly  fo rmed by 
ex t rud ing then s t re tch ing longi tud ina l ly  and t ransverse ly  to 
fo rm a  gr id .  

The geogr id  mater ia l  sha l l  add i t iona l ly  con form to  the  requ i rements 
shown in  the  tab le  be low:  

Geogr id Requirements  

Property  
Requirement  

Test  Method MD 
(Note  2)  

XMD 
(Note  3)  

Average Aper tu re  Size :  inch 0 .8  –  1 .5 0 .8  –  1 .5 I .D.  Ca l ipered  
(Note  1)  

Rib  Th ickness :  inch 0 .05 0 .05 ASTM D1777 
Tens i le  St rength :  lb . / f t .  
  At  2% St ra in  
  At  5% St ra in  
  Ul t imate  Tens i le  St rength  

 
410 
810 

1 ,310 

 
620 

1 ,340 
1 ,970 

ASTM D6637 

Flexura l  Rig id i ty :  mg-cm 750,000 ASTM D7748 
Junc t ion  Ef f ic iency :  % 93 ASTM D7737 
Res is tance to  UV 
Degradat ion :  % 100 ASTM D4355 

Notes :  
 
(1 )  Max imum ins ide d imens ion  in each pr inc ipa l  d i rec t ion  measured 

by  ca l ipers .  

(2 )  MD:  Mach ine  d i rec t ion  which  is  a long ro l l  length .  

(3 )  XMD:  Cross  mach ine  d i rec t ion  wh ich  is  across  the  ro l l  w id th .  
 
1014-4 Separat ion Geotext i le  Fabr ic :  

The phys ica l  requ i rements  fo r  the  separa t ion  fabr ic  wi l l  be  de termined 
by  the  surv ivab i l i t y  ra t ing ca l led  ou t  fo r  the  fabr ic  in  the  Spec ia l  
Prov is ions  or  as  shown on the  pro jec t  p lans .   Requ i rements  fo r  each 
surv ivab i l i t y  ra t ing are  l i s ted  here in  and in  Subsec t ions  1014-4 .01 ,  
1014-4 .02 ,  and 1014-4 .03 o f  the  spec i f i ca t ions .  

Separa t ion  geotex t i le  fabr ic  sha l l  meet  the  fo l lowing requ i rements :  
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Property  Non-Woven Test  Method 
Permi t t i v i ty :  sec - 1  0 .5 ASTM D4491 
Apparent  open ing s ize :  
U.S.  Standard  s ieve  s ize No.  70  ASTM D4751 

 
1014-4 .01 Low Survivabi l i ty  Fabr ic :  

Low surv ivab i l i t y  fabr ic  sha l l  add i t iona l ly  meet  the  fo l lowing 
requ i rements :  

Low Survivabi l i ty  Separat ion Fabr ic  Requirements  

Property  
Non-Woven 

Test  Method Elongat ion ≥50% 
(Note  1)  

Grab s t rength :  lb .  112 ASTM D4632 
Tear  s t rength :  lb .  40 ASTM D4533 
Puncture  St rength :  lb .  223 ASTM D6241 
Ul t rav io le t  Stab i l i t y  
( re ta ined s t rength) :  

≥  50% a f te r  500 
hours  exposure ASTM D4355 

Note :  
 
(1 )  As  measured in  accordance wi th  ASTM D4632.  

 
1014-4 .02 Moderate  Surv ivabi l i ty  Fabr ic :  

Modera te  surv ivab i l i t y  fabr ic  sha l l  add i t iona l ly  meet  the  fo l lowing 
requ i rements :  

Moderate  Surv ivabi l i ty  Fabr ic  Requirements  

Property  
Non-Woven 

Test  Method Elongat ion ≥50% 
(Note  1)  

Grab s t rength :  lb .  157 ASTM D4632 
Tear  s t rength :  lb .  56 ASTM D4533 
Puncture  s t rength :  lb .  309 ASTM D6241 
Ul t rav io le t  s tab i l i t y  
( re ta ined s t rength) :  

≥  50% a f te r  500 
hours  exposure ASTM D4355 

Notes :  
 
(1 )  As  measured in  accordance wi th  ASTM D4632.  

(2 )  The requ i red  MARV tear  s t rength  fo r  woven monof i lament 
geotex t i les  is  56  lb .  

 
1014-4 .03 High Surv ivabi l i ty  Fabr ic :  

High surv ivab i l i t y  fabr ic  sha l l  add i t iona l ly  meet  the  fo l lowing 
requ i rements :  
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High Surv ivabi l i ty  Fabr ic  Requirements  

Property  
Non-Woven 

Test  Method Elongat ion ≥50% 
(Note  1)  

Grab s t rength :  lb .  202 ASTM D4632 
Tear  s t rength :  lb .  79 ASTM D4533 
Puncture  s t rength :  lb .  433 ASTM D6241 
Ul t rav io le t  s tab i l i t y  
( re ta ined s t rength) :  

≥  50% a f te r  500 
hours  exposure ASTM D4355 

Note :  
 
(1 )  As  measured in  accordance wi th  ASTM D4632.  

 
1014-5 Bank Protect ion Fabr ic:  

Bank pro tec t ion  fabr ic  sha l l  meet  the  fo l lowing requ i rements :  
 

Bank Protect ion Fabr ic  Requirements  

Property  
Non-Woven 

Test  Method Elongat ion ≥50% 
(Note  1)  

Grab s t rength :  lb .  202 ASTM D4632 
Tear  s t rength :  lb .  79 ASTM D4533 
Puncture  s t rength :  lb .  433 ASTM D6241 
Ul t rav io le t  s tab i l i t y  
( re ta ined s t rength) :  

≥  50% a f te r  500 
hours  exposure ASTM D4355 

Permi t t i v i ty :  sec - 1  0 .7 ASTM D4491 
Apparent  open ing s ize :  U.S.  
Standard  s ieve  s ize No.  70  ASTM D4751 

Note :  
 
(1 )  As  measured in  accordance wi th  ASTM D4632.  

 
1014-6 Geocomposi te  Wal l  Dra in System:  

The geocompos i te  wa l l  d ra in  sys tem sha l l  be  o f  compos i te  cons t ruc t ion ,  
cons is t ing o f  a  suppor t ing s t ruc tu re  o f  d ra inage core  mater ia l  and a 
geotex t i le  f i l te r  fabr ic  permanent ly  bonded to  the  core  mater ia l  on  one 
s ide  on ly .   The geocompos i te  sha l l  be  res is tan t  to  commonly 
encountered  chemica ls  and hydrocarbons ,  and res is tan t  to  u l t rav io le t  
exposure .  

1014-6 .01 Geocomposi te  Wal l  Dra in Core:  

The geocompos i te  wa l l  d ra in  core  mater ia l  sha l l  cons is t  o f  a  p re fo rmed, 
s tab le ,  po lymer  p las t ic  mater ia l  wi th  a  cuspated,  n ipp led ,  o r  geonet 
s t ruc tu re .   The dra inage core  sha l l  p rov ide  suppor t  fo r  and sha l l  be 
bonded to the geotex t i le  f i l te r  fabr ic  a t  in te rvals  no t  exceed ing 1-
1 /8  inches  in  any  d i rec t ion .   I ts  p re fo rmed s t ruc tu re  sha l l  be  per fo ra ted 
to  a l low water  to  f low f ree ly  to  the  weep ho le  d ra inage ou t le ts .   I f  no t  
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per fo ra ted  dur ing manufac ture ,  the  core  sha l l  be  per fo ra ted  in  the  f ie ld 
a t  the  weep ho le  d ra inage ou t le t  loca t ions .   The core  sha l l  have a t  leas t  
14  square  inches  per  square  foo t  o f  f la t  a rea  in  contac t  wi th  the  
geotex t i le  fabr ic  to  suppor t  the  fabr ic .   The core  mater ia l  sha l l  
add i t iona l ly  con form to  the  fo l lowing phys ica l  requ irements :  

Geocomposi te  Wal l  Dra in Core  Requirements  
Property  Requirement  

(Note  1)  Test  Method 
Thickness  wi th  Fabr ic :  inch 0 .23 ASTM D1777 
Compress ive  St rength :  psf  6 ,000 ASTM D1621 
Transmiss iv i ty ;  Grad ien t  =  1 .0 ,  
Normal  St ress  =  5000 ps f ,  
gpm/ f t .  

4 .0 ASTM D4716 

Note :  
 
(1 )  Al l  numer ic  va lues  represent  min imum va lues .  

 
The geocompos i te  core  sha l l  be  connected to  ou t let  p ipes  or  weep ho les 
as  shown on the  p lans .   These f i t t ings  sha l l  a l low ent ry  o f  water  f rom 
the  core ,  bu t  sha l l  no t  a l low in t rus ion  o f  back f i l l  mater ia l  in to  the  core .  

1014-6 .02 Geocomposi te  Wal l  Dra in Fabr ic:  

The geocompos i te wa l l  d ra in  fabr ic  sha l l  be  laminated  on to  or  adhere to 
the  s ide  o f  the  dra inage core  wh ich  wi l l  face  the  back f i l l .  Geocompos i te 
wa l l  d ra in  fabr ic  sha l l  meet  the  requ i rements  o f  Subsec t ion  1014-9  o f  
the  spec i f i ca t ions .  A minimum 3- inch  wide  f lap  o f  fabr ic  sha l l  ex tend 
beyond bo th  longi tud ina l  edges  o f  the  geocompos i te  core .   The fabr ic  
sha l l  cover  the  fu l l  length  o f  the  core .  

1014-7 Geocomposi te  Edge Dra in System:  

The geocompos i te  edge dra in  sys tem sha l l  be  o f  compos i te  cons t ruc t ion,  
cons is t ing o f  a  suppor t ing rec tangu lar  s t ruc tu re  o f  d ra inage core 
mater ia l  wrapped wi th  a  geotex t i le  f i l te r  fabr ic .   The fabr ic  sha l l  sur round 
and be  a t tached to  the  core  mater ia l  in  a  manner  wh ich  does no t  res t r ic t  
the  f low capac i ty  o f  the core  mater ia l .   The geocompos i te  edge dra in 
sys tem sha l l  be  res is tan t  to  commonly  encountered  chemica ls and 
hydrocarbons ,  and res is tan t  to  u l t rav io le t  exposure .  

1014-7 .01 Geocomposi te  Edge Dra in Core:  

The geocompos i te edge dra in  core  mater ia l  sha l l  cons is t  o f  a  pre fo rmed, 
s tab le ,  po lymer  p las t ic  mater ia l  wi th  a  cuspated ,  n ipp led ,  r idged,  s lo t ted ,  
and/or  per fo ra ted  s t ruc tu re .   The dra inage core  sha l l  p rov ide  suppor t  fo r  
and may be  bonded to  the  geotex t i le  f i l te r  fabr ic .   I ts  p re fo rmed s t ruc tu re 
sha l l  be per fo ra ted  to  a l low water  to  f low f ree ly  to  the weep ho le 
d ra inage ou t le ts .   I f  no t  per fo ra ted  dur ing manufac ture ,  the  core  sha l l  
be  per fo ra ted  in  the  f ie ld  a t  the  weep ho le  d ra inage ou t le t  loca t ions 
un less o therwise approved by  the  Engineer .   The core  sha l l  have a t  least  
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14  square  inches o f  f la t  a rea  in contac t  wi th  the geotex t i le  fabr ic  to 
suppor t  the  fabr ic  per  square  foo t .   The core mater ia l  sha l l  add i t iona l ly  
con form to  the  fo l lowing phys ica l  requ i rements :  

Geocomposi te  Edge Dra in Core  Requirements  
Property  Requirement  

(Note  1)  Test  Method 
Thickness  Wrapped wi th  Fabr ic :  inch 0 .75 ASTM D1777 

Compress ive  St rength :   ps f  6 ,000 ASTM D1621 
Transmiss iv i ty ;  Fabr ic  Wrapped 
Core ,  Grad ien t  =  0 .1 ,  
Normal  St ress  =  1440 ps f ,  gpm/ f t .  

4 .0 ASTM D4716,  
(Note  2)  

Wid th :  f t .  1 .0  (Note  3)  Measured 
Notes :  
 
(1 )  Al l  va lues  represent  min imum va lues .  

(2 )  Use a  fu l l  w id th  pane l ,  i f  poss ib le ,  tes t ing f low on the  s ide  wh ich 
may be  p laced aga ins t  the  so i l  to  be  dra ined.  

(3 )  Min imum wid th  normal ly  requ i red ,  bu t  sha l l  be  the min imum wid th  
spec i f ied  on  the  p lans ,  i f  tha t  is  grea ter .  

 
1014-7 .02 Geocomposi te  Edge Dra in Fabr ic :  

The geocompos i te  edge dra in  fabr ic  sha l l  complete ly  wrap around the 
dra inage core  mater ia l  in  a  snug manner  and may be  permanent ly  
bonded to  the  core .   Geocompos i te  edge dra in  fabr ic  sha l l  meet  the 
requ i rements  o f  Subsec t ion  1014-9  o f  the  spec i f i cat ions .  

1014-7 .03 Out le t  Pipes:  

The out le t  p ipe  fo r  the  edge dra in  ou t le t  la te ra l  sha l l  be  r ig id ,  4 - inch in 
d iameter ,  Schedu le  40  PVC p ipe  conforming to  the  requ i rements  o f  
ASTM D1785.  The open end o f  the  ou t le t  p ipe  condu i t  sha l l  be  connected 
in to  e i ther  a  dra inage s t ruc tu re  o r  a  concre te  pad dra in  in  accordance 
wi th  the  de ta i ls  shown on the  p lans .  

1014-8 Temporary  Si l t  Fence Fabr ic:  

Temporary  s i l t  fence fabr ic  sha l l  con ta in  a  s tab i l i zer  o r  inh ib i to rs  to  make 
the  f i laments  res is tan t  to  de ter io ra t ion  resu l t ing f rom exposure  to  
sun l igh t  o r  heat .  

The edges o f  the  fabr ic  sha l l  be  f in ished to  p revent  the  ou ter  yarn  f rom 
pu l l ing away f rom the  fabr ic .  The fabr ic  sha l l  be  f ree  o f  de fec ts  o r  f laws 
wh ich  s ign i f i can t ly  a f fec t  i t s  phys ica l  o r  f i l te r ing proper t ies .  The fabr ic  
sha l l  have a  min imum wid th  o f  36  inches .  Sheets  o f  fabr ic  may be  bonded 
together .  No dev ia t ion  f rom any  phys ica l  requ i rements  wi l l  be  permi t ted 
due to  the  presence o f  the  seam. 
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The fabr ic  may be  manufac tured wi th  pockets  fo r  pos ts ,  hems wi th  cord  
or  wi th  pos ts  p rea t tached us ing s tap les  or  bu t ton  head na i ls .  

Dur ing per iods  o f  sh ipment  and s to rage,  the  fabr ic  sha l l  be  wrapped in 
a  heavy  du ty  pro tec t ive cover ing wh ich  wi l l  p ro tec t  the  c lo th  f rom 
sun l igh t ,  mud,  dus t ,  and debr is .  

The fabr ic  sha l l  no t  be exposed to  tempera tures  grea ter  than 160 
degrees  F.  

Temporary  s i l t  fence fabr ic  sha l l  add i t iona l ly  meet  the  fo l lowing  
requ i rements :  

Temporary  Si l t  Fence Requirements  

Property  
Supported 
Si l t  Fence  

(Note  1)  

Unsupported 
Si l t  Fence  

Test  Method Woven 
Elongat ion 

<50% 
(Note  2)  

Max imum pos t  spac ing:  f t .  8  6 .5 -  
Grab St rength :   lb .  
MD (Note  3)  and 
XMD (Note  4)  

124 124 ASTM D4632 

Permi t t i v i ty :   sec - 1  0 .05 ASTM D4491 
Apparent  Open ing Size :   
U.S.  Standard  s ieve  s ize No.  30  ASTM D4751 

Ul t rav io le t  Stab i l i t y  
( re ta ined s t rength) :  

≥  70% a f te r  500 hours  
exposure ASTM D4355 

Notes :  
 
(1 )  Si l t  fence suppor t  sha l l  cons is t  o f  14-gauge s tee l  wi re  wi th  a 

max imum mesh spac ing o f  6  inches  by  6  inches  or  p re fabr ica ted 
po lymer ic  mesh wi th  a  min imum s t rength  o f  200 lb . / f t .  x  200 lb . / f t .   
per  ASTM D6637.  

(2 )  As  measured in  accordance wi th  ASTM D4632.  

(3 )  MD:  Mach ine  d i rec t ion  which  is  a long ro l l  length .  

(4 )  XMD:  Cross  mach ine  d i rec t ion  wh ich  is  across  the  ro l l  w id th .  
 
1014-9 Dra inage Fabr ic:  

Dra inage fabr ic  sha l l  meet  the  fo l lowing requ i rements :  
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Drainage Fabr ic  Requirements  

Property  
Non-Woven 

Test  Method Elongat ion ≥50%  
(Note  1)  

Grab s t rength :  lb .  157 ASTM D4632 
Tear  s t rength :  lb .  56 ASTM D4533 
Puncture  s t rength :  lb .  309 ASTM D6241 
Ul t rav io le t  s tab i l i t y  
( re ta ined s t rength) :  

≥ 50% af te r  500 hours  
exposure ASTM D4355 

Permi t t i v i ty :  sec - 1  0 .5 ASTM D4491 
Apparent  open ing s ize :  
U.S.  Standard  s ieve  s ize No.  70  ASTM D4751 

Note :  
 
(1 )  As  measured in  accordance wi th  ASTM D4632.  

 
1014-10 Stabi l izat ion Fabr ic:  

Stab i l i za t ion  fabr ic  sha l l  meet  the  fo l lowing requ i rements :  

Stabi l izat ion Fabr ic  Requirements  

Property  
Woven 

Test  Method Elongat ion <50% 
(Note  1)  

Grab s t rength :  lb .  315 ASTM D4632 
Tear  s t rength :  lb .  112 ASTM D4533 
Puncture  s t rength :  lb .  618 ASTM D6241 
Ul t rav io le t  s tab i l i t y  
( re ta ined s t rength) :  

≥ 50% af te r  500 hours  
exposure ASTM D4355 

Permi t t i v i ty :  sec - 1  0 .05 ASTM D4491 
Apparent  open ing s ize :  
U.S.  Standard  s ieve  s ize No.  40  ASTM D4751 

Note :  
 
(1 )  As  measured in  accordance wi th  ASTM D4632.  

SECTION 1015 EPOXY MATERIALS:  

1015-1 Genera l  Requirements:  

Cer t i f i ca tes  o f  Compl iance,  conforming to  the  requ i rements  o f  
Subsec t ion  106.05  o f  the  spec i f i ca t ions ,  sha l l  be  submi t ted  to  the 
Engineer  by  the  cont rac tor  fo r  any  epoxy  mater ia ls  used on  a spec i f i c  
p ro jec t .   On ly those epoxy  mater ia ls  shown on the  Depar tment ’s  
Approved Produc ts L is t  (APL) ,  o r  equa l ,  wi l l  be  a l lowed fo r  use .   
Approved produc ts  may on ly  be used in accordance wi th  the  l imi ta t ions 
s ta ted  in  the  manufac turer ’s  ins t ruc t ions ,  the  APL,  and the  In te rna t iona l  
Code Counc i l  Eva lua t ion Serv ice  ( ICC-ES)  eva lua t ion  repor t  fo r  the 
produc t ,  i f  app l icab le .   Cop ies  o f  the  most  cur ren t  vers ion  o f  the  APL 
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