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EXECUTIVE SUMMARY

This geotechnical executive summary should be used in conjunction with the entire report for
design and/or construction purposes. It should be recognized that specific details were not
included or fully developed in this section, and the report must be read in its entirety for a
comprehensive understanding of the items contained herein. The section titled General
Comments should be read for an understanding of the report limitations.

A geotechnical exploration has been performed for the Sheep Dip Wash Bridge located on Indian
Route 8084 at Sheep Dip Wash near Many Farms, Arizona. Terracon’s geotechnical scope of
work included the advancement of eight test borings to approximate depths of 30.6 to 30.8 meters
below existing site grades.

Based on the information obtained from our subsurface exploration, the site is suitable for
development of the proposed project. The following geotechnical considerations were identified:

Subsurface Conditions: The site surface soils and underlying subsurface soils generally
consisted of clayey sand, silty sand, poorly graded sand, and lean clay. Bedrock generally
consisted of claystone and shale with minor sandstone units. Groundwater was encountered at
approximate depths of 5.2 and 5.5 meters in test borings B2-1 and B2-2 at the time of field
exploration. Groundwater was not encountered in the remaining test borings at the time of
exploration. The on-site clayey sand, silt, and clay soils are not recommended for use as
structure backfill.

Foundations: At the direction of BIA personnel, and based on information provided by the
project civil and structural engineers, a pre-bored, driven pile, deep foundation system has been
considered to support the proposed Sheep Dip Wash Bridge. Based on the results of this
geotechnical study, Terracon concurs with this foundation type at this location. Again, at the
direction of BIA personnel, and based on information provided by the project civil and structural
engineers, and based on Terracon’s analyses, the use of HP360x152 (mm X kg/m) pile sections
complies with the loads and tolerances provided to Terracon for the abutment and pier
locations. The H-piles will be installed in 76.2-centimeter diameter pre-drilled bores, driven to
refusal in accordance with this report, and the holes around the piles will be backfilled with
structural strength concrete.

Earthwork on the project should be observed and evaluated by Terracon. The evaluation of

earthwork should include observation and testing of engineered fill, subgrade preparation,
foundation bearing soils, and other geotechnical conditions exposed during construction

Reliable = Responsive = Convenient = Innovative i
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1.0 INTRODUCTION

A final geotechnical engineering report has been completed for the proposed bridge which will be
constructed as part of Indian Route 8084 near Many Farms, Arizona. Eight (8) borings, designated
B2-1 through B2-8, were drilled to depths of approximately 30.6 to 30.8 meters below the existing
ground surface near the proposed abutment and pier locations. The boring locations and
coordinates were provided on site maps by Mr. Harold Riley from the BIA in an e-mail dated
September 17, 2009. Logs of the borings along with the Site Location Map (Exhibit A-1) and the
Boring Location Plan (Exhibit A-2) are included in Appendix A of this report. The UTM coordinates
at the boring locations were recorded in the field using a handheld GPS unit. These were provided
to WHPacific, Inc. and the boring ground surface elevations were provided by WHPacific, Inc.
The results of the laboratory testing performed on representative soil samples obtained from the
site during the field exploration are included in Appendix B of this report. Descriptions of the field
exploration and laboratory testing are included in their respective appendices. Bridge abutment
and pier locations as well as the anticipated foundation types and foundation loads presented in
this report were provided to Terracon by structural engineers at WHPacific, Inc.

The purpose of these services is to provide information and geotechnical engineering
recommendations for the proposed bridge relative to:

o subsurface soil conditions n foundation design and construction
o groundwater conditions [ seismic considerations
o earthwork m lateral load analysis

2.0 PROJECT INFORMATION

2.1 Project Description
ITEM DESCRIPTION

Refer to the Site Location Map and Boring Location Plan (Appendix
Site layout A) for the general location of the project and specific location of the
borings.

Reliable = Responsive = Convenient m Innovative 1
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ITEM DESCRIPTION

Major elements of the Sheep Dip Wash Bridge structure, as provided
by the project structural engineer, include:

= 3 Span Bridge

= Foundations for Abutment #1 (south) and Abutment #2
(north) will consist of pre-bored driven H-piles. The piles
will consist of HP360x152 H-piles oriented with the strong
axis longitudinal to the roadway centerline (strong direction
transverse to the roadway centerline). H-Piles will be
installed in 76.2-centimeter diameter pre-drilled bores,
driven to refusal and backfilled with structural strength
concrete. There are 5 piles planned for each abutment with
a center-to-center spacing of 1.6 meters.

= Foundations for Pier #1 (south) and #2 (north) will consist of
pre-bored driven H-piles. The piles will consist of
HP360x152 H-piles oriented with the strong axis transverse
to the roadway centerline (strong direction longitudinal to
the roadway centerline). H-Piles will be installed in 76.2-
centimeter diameter pre-drilled bores, driven to refusal, and
backfilled with structural strength concrete. There are 6
piles planned for each pier with a center-to-center spacing
of 1.28 meters.

= It is understood that the project structural engineer may
include a pier wall connecting the six H-piles at the pier
location. If used, the planned dimensions of the pier wall
are about 8.4 meters in length, 0.61 meters thick and
extend down from the top of the piles a distance of 3.99
meters. The lateral analyses for this bridge did not include
the pier wall as part of the pier structural configuration. The
analyses of the pier piles without the pier wall indicated the
lateral deflections were within the acceptable limits. An
analysis with the pier wall would yield lateral deflections less
than the results without the pier wall, and therefore an
analysis using the pier wall was not performed.

= Abutments #1 and #2:
o Axial Load: 857.6 kN
o Lateral Load: Transverse Direction 186.4 kN Unfactored
(186.4 kN Factored), Longitudinal Direction 64.1 kN
Maximum structure loads Unfactored (89.9 kN Factored)
= Pier:
Axial Load: 900.0 kN (In accordance with BIA request.),
Lateral Load: Transverse Direction 127.7 kN Unfactored
(178.8 kN Factored), Longitudinal Direction 65.4 kN
Unfactored (91.6 kN Factored)

Structure / Type of
construction

Reliable = Responsive = Convenient = Innovative 2
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2.2 Site Location and Description

ITEM DESCRIPTION
Location Indian Route 8084 at Sheep Dip Wash near Many Farms, Arizona.
Surrounding development None. Surrounding area is undeveloped.

Native desert with a cleared gravel and dirt roadway crossing

Existing siteifedtures through the existing wash.

Sparse to moderate growth of grass, weeds, cacti and creosote.

Gurfentgronnd.cover Trees and bushes along the wash.

Gently rolling desert terrain with numerous small and large washes
Existing topography and drainages. There is approximately two meters of relief across
the wash from the abutments to the bottom of wash.

3.0 SUBSURFACE CONDITIONS

3.1 Site Geology

The project site is located near the northern flanks of the Black Mesa Basin in the Colorado
Plateau Physiographic Province. The Black Mesa Basin, formed during the Laramide orogeny of
Tertiary Time, is a broad downwarped area marked by a thick accumulation of sediment, and
characterized by gently folded to nearly flat-lying rocks. Tertiary volcanic activity created
numerous small intrusions in this area. The project site area lies on the Triassic Chinle
Formation consisting of colorful mudstone and less abundant lenses of sandstone and
conglomerate.

3.2 Seismic Considerations

A review of available literature and maps relating to seismic activity in the vicinity of the site
indicates that records of historical earthquake activity in the State of Arizona dates from about
1776, but records are sparse prior to the late 1800s (Arizona Geological Survey, Spring 2000 -
Volume 30, No. 1). Based on this review, earthquake hazard levels are categorized as being
moderate to low in the vicinity of the site and in the general region of northeast Arizona. This
categorization is based upon historical earthquake activity, number of potentially active faults, and
the estimated slip rates for those faults. Based on information contained in the literature, we
believe that the potential of seismic activity and the potential of significant damage to structures
resulting from seismic activity in the vicinity of the site to be relatively low.

Reliable = Responsive = Convenient = Innovative 3
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There is a 90 percent probability of non-exceedance in 50 years of a seismic event with
horizontal ground movement of magnitude 0.02g at the project site ('Lam et al, 1992). This
corresponds to a return period of 475 years using the Poisson distribution used in the Lam
reference.

The following table presents the seismic site classification and site coefficients based on the
AASHTO LRFD Bridge Design Manual, 5" Edition.

DESCRIPTION VALUE
Site Class C
Site Latitude 36.327080
Site Longitude -109.570426
PGA 0.05'g
S, 0.11g
S, 0.03g
R 1.0g
Fa 1.2g
Fv 1.7g

Notes:
'AASHTO’s recommended PGA maps have a return period of 1000 years, which corresponds
to a 7% probability of exceedance in 75 years.

The Design Response Spectrum for the bridge structure at Sheep Dip Wash should be
constructed based on the information presented in the table above and the procedure outlined
in Section 3.10.4.1 of the AASHTO LRFD Bridge Design Manual, 5" Edition.

3.3 Typical Subsurface Profile

Specific conditions encountered at the boring locations are indicated on the individual boring logs.
Stratification boundaries on the boring logs represent the approximate location of changes in soil
types; in-situ, the transition between materials may be gradual. Details for the borings can be
found on the boring logs included in Appendix A of this report. Based on the results of the borings,
subsurface conditions on the project site can be generalized as follows:

'Lam, I.P., et al, 1992, Map of Horizontal Acceleration at Bedrock for Arizona with 90 Percent Probability of
Non-Exceedance in 50 Years, Arizona Department of Transportation.

Reliable = Responsive s Convenient = Innovative 4
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i Consistency/Density/
Description Approximate Depth to Material Encountered . B
Bottom of Stratum (meters) Rock Hardness

Clayey Sand, Silty Sand, Very Loose to Very

Stratum 1 3.8t08.5 Poorly Graded Sand and Lean | Dense/Medium Stiff to

Clay Very Stiff

Stratum 2 30.6 to 30.8 (Total Explored Claystone, Shale, and Minor Interbedded Very Soft

Depth) Sandstone to Moderately Hard

3.4 Field and Laboratory Test Data

The results of the laboratory testing performed on soil samples obtained from the site during the
field exploration are included in Appendix B of this report. Descriptions of the field exploration and
laboratory testing are included in their respective appendices. A brief summary of the laboratory
test results is provided in this section.

The soils of the southwest are typically alluvial (water deposited) and eolian (wind deposited) and
may have characteristics which result in high expansion or collapse potential. Therefore, the use
of a ring sampler was alternated with the split spoon sampler in order to obtain relatively-
undisturbed samples for the performance of expansion or collapse/consolidation testing.
Laboratory test results indicate that the surface and subsurface soils exhibit slight to low
compressibility potential at in-situ moisture contents. When wetted under anticipated foundation
loads, the soils exhibit low expansion potentials and slight to low collapse potentials.

3.5 Groundwater

Groundwater was observed in Borings B2-1 and B2-2 at the time of field exploration at depths of
approximately 5.5 and 5.2 meters respectively below existing ground surface while drilling.
Groundwater was not observed in the remaining borings at the time of field exploration. This
observation represents groundwater conditions at the time of the field exploration and may not
be indicative of other times, or at other locations. Groundwater conditions can change with
varying seasonal and weather conditions, and other factors.

Zones of perched and/or trapped groundwater may also occur at times in the subsurface soils
overlying bedrock, on top of the bedrock surface or within permeable fractures in the bedrock
materials. The location and amount of perched water is dependent upon several factors,
including hydrologic conditions, type of site development, fluctuations in water features,
seasonal and weather conditions.

Reliable = Responsive = Convenient = Innovative 5
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4.0 RECOMMENDATIONS FOR DESIGN AND CONSTRUCTION

41 Geotechnical Considerations

Geotechnical engineering recommendations for foundation design and construction of the
project are outlined below. The recommendations contained in this report are based upon the
results of the test borings (which are presented in Appendix A), field and laboratory testing
(which are presented in Appendix B), engineering analyses, and our current understanding of
the proposed project.

Terracon has completed the LRFD analyses of the deep foundations for the Sheep Dip Wash
Bridge. The analysis for development of the tables and graphs related to the deep foundations
was based on the 2AASHTO (2010) LRFD Bridge Design Manual (Bridge Design Manual). The
axial capacity of a single H-pile was estimated as the structural strength of the steel in
compression. The lateral deflections under the service loads were estimated using *GROUP
8.0 (Ensoft, Inc., 2010). GROUP uses p-y soil strength curves to estimate lateral resistances of
the soil and also accounts for group action of the piles.

4.2 Deep Foundations

In accordance with the request of the BIA, a pre-bored, driven pile, deep foundation system has
been considered to support the proposed Sheep Dip Wash Bridge. The pre-bored hole will be
drilled to the minimum pile tip depth. The diameter of the pre-bore in accordance with *FP-03
(FHWA, 2003) is at least 1560mm (6 inches) in addition to the diagonal dimension of the design
H-pile section. The H-pile would then be lowered into the borehole and driven to refusal into the
native claystone. The annular space between the H-Pile and the borehole will be filled with
structural concrete in order to transfer the lateral loads to the native soils. The referenced
composite pile refers to the combination of the H-pile and the surrounding concrete used to fill
the annular space between the H-pile and the edge of the borehole. For the lateral capacity
analysis, the concrete portion of the pre-bored H-pile is considered cracked and would not offer
any resistance to bending. Therefore, the area of the circular pile is used, but all of the moment,
shear, and deflection calculations within GROUP are using only the stiffness (Egwexl) of the H-
Pile section.

2American Association of State Highway and Transportation Officials, AASHTO LRFD Bridge Design
Specifications, 5" Edition, 2010

® Ensoft, Incorported, GROUP version 8.0, 2010

“U.S. Department of Transportation, Federal Highway Administration, Standard Specifications for Construction
of Roads and Bridges on Federal Highway Projects, FP-03, 2003

Reliable = Responsive = Convenient m Innovative 6
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Based on the information provided to Terracon by WHPacific, Inc., we understood that the
abutments were to be supported on HP360x152 H-pile sections and the bridge piers were to be
supported on 406.4 mm diameter steel pipe piles filled with concrete. Based on email
correspondence with Mr. Corwyn Henry at the Bureau of Indian Affairs it is understood that H-
piles are preferred for the support when end bearing is the mode of foundation support. Due to
the load and deflection criteria presented by WHPacific, Terracon recommends the use of
HP360x152 pile sections at the abutment and pier locations. All piles at this structure are
recommended to be driven to refusal into the native claystone formation beneath the pre-bored
depths. The piles should be considered to have reached refusal at 10 blows for less than 25.4
mm (1-inch) penetration of the pile tip or the blowcounts necessary to achieve specified pile
ultimate capacity. The diameter of the pre-bore hole is recommended to be 76.2 cm (30-
inches).

4.2.1 Axial Resistance Design Recommendations (Structural Strength of Steel H-
Pile sections)

Terracon has completed the LRFD analyses of the pile foundations for the Sheep Dip Wash
Bridge based on the procedures outlined in the AASHTO Bridge Design Manual (AASHTO,
2010). Based on Section 10.7.3.2, it is recommended that the nominal axial resistance of steel
piles driven to refusal in hard rock is the compressive axial resistance of the steel pile section.
The table below presents the nominal resistance and factored resistance of the steel H-pile
sections in pure compression. Based on the conditions observed during drilling of the test
borings, Terracon has also recommended the minimum depths of pre-boring for the piles. The
piles should be driven to refusal beyond the minimum depth of pre-boring at each location.

Estimated
; oy Recommended
Pile Si Nominal Factored Minimum : :
2 ile Size ; P ; 2 Maximum Elevation of
Location el Resistance” | Resistance® | Depth of Pre- Battom of ProiBors
(mm/kg/m) (kN) (kN) Boring s
(m)
Abutment1 | HP360x152 3675 1837 10.3' 1619.5
Pier 1 HP360x152 3675 1837 10.2" 1618.2
Pier 2 HP360x152 3675 1837 12.0 1617.0
Abutment 2 | HP360x152 3675 1837 11.8' 1618.2

"Depth is measured from pile head.
2 Nominal and Factored resistances are based on assumptions that the piles are driven to refusal. Refer to Section 4.2.3 for
additional design and construction considerations.
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4.2.2 Lateral Resistance Design Recommendations

Based on Section 10.8.3.8 and 10.7.3.12 of AASHTO 2010 the nominal horizontal resistance of
driven piles and pile groups should be based on modeling p-y curves for the soils encountered
at the site. The lateral capacity of the H-Pile sections was estimated using GROUP 8.0 software
(Ensoft, 2010). For the lateral capacity analysis, the concrete portion of the pre-bored H-pile is
considered cracked and would not offer any resistance to bending. Therefore, the area of the
circular pile is used, but all of the moment, shear, and deflection calculations within GROUP are
using only the stiffness (Egeexl) of the H-Pile section. The soil stratification, p-y model and input
parameters used for the analyses are presented in the table on the following page. An analysis
for scour at the abutment and pier locations was performed by WHPacific, Inc. Gradation
information based on the blend of materials from Borings B2-3 and B2-4 at approximate depths
of 0.6 to 1.1 meters below existing ground surface was provided to WHPacific, Inc by Terracon
for use in the scour analysis. The lateral resistances presented below could be affected due to
scouring of the near surface soils that differs from the values presented in this report. The
depths of scour are indicated in the following table. The lateral resistances of the soil were
ignored above the maximum scour depth.

The piles were analyzed for the pile head connection and loads as provided by WHPacific. It is
understood that the project structural engineer may plan to include a pier wall connecting the six
H-piles at the pier location. If used, the planned dimensions of the pier wall are about 8.4 meters
in length, 0.61 meters thick and extend down from the top of the piles a distance of 3.99 meters.
The analyses for this bridge did not include the pier wall as part of the pier structural configuration.
The lateral analyses of the pier piles without the pier wall indicated the lateral deflections were
within the acceptable limits. An analysis with the pier wall would yield lateral deflections less
than the results without the pier wall, and therefore an analysis using the pier wall was not
performed. The following table summarizes the boundary conditions and loads on the pile cap
and the results obtained from our analysis.

Reliable = Responsive = Convenient u Innovative 8
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k Scour
i Depth AL Maximum | Maxiumum
Location Type from tored Pile Head | Deflection
g 3 gl : Moment Shear
IDirection (mm/ | Exisiting | Load | Connection (mm)
(kN-m) (kN)
kg/m) | Ground (kN)
(m)
abtnent - 186.4 Fixed 33 93 37
Transverse | HP360x
Abutment 1522 0.99
e 89.9 Pinned 4.8 48 36
Longitudinal
Piers — .
Transverse | HP360x 178.8 Fixed 26 81 39
Piers 152° 185
B, o 91.6 Pinned 7 117 26
Longitudinal
"The transverse direction is perpendicular to the roadway centerline; and the longitudinal direction is along the roadway
centerline

The pile is oriented with strong axis in the longitudinal loading direction.
*The pile is oriented with strong axis in the transverse loading direction.
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The nominal and factored axial resistance calculations and calculations and graphs obtained
from the Group analyses are presented in Appendix C. The calculations and graphs are
grouped according to each foundation element. There is one set of design graphs and
calculations for the HP360x152 H-pile groups at the abutments and piers, respectively. The
sheets are organized in the following order:

Cross Section of the Pile Group Layout

Graph of Deflection vs. Depth of Piles in Longitudinal (Y-) and Transverse (Z-) directions
Graph of Shear Force vs. Depth of Piles in Y- and Z- directions

Graph of Bending Moment vs. Depth of Piles about Y- and Z- directions.

Output file from Group 8.0

Nominal and Factored Axial Resistance Calculations

Pile Design and Construction Recommendations

The analyses conducted and presented in this report assumes that the piles are driven to
refusal into the underlying native claystone formation. The pile should be considered to
have reached refusal at 10 blows for less than 25.4 mm (1-inch) penetration of the pile
head or the blowcount necessary to achieve pile ultimate capacity.

Care should be exercised in driving the piles into the hard rock. High strength pile driving
shoes should be used to prevent damage to the pile section while driving. It is also
recommended that the contractor select a driving hammer and cushion combination
which is capable of installing the selected piling without overstressing the pile material.
The contractor should submit the pile driving plan and the pile hammer-cushion
combination to the engineer for evaluation of the driving stresses a minimum of two
weeks prior to pile installation.

It is recommended that a representative of the geotechnical engineer be present at the
site to observe the pre-boring and the pile driving operations. Each pile should be
observed and checked for buckling, crimping and alignment in addition to recording
depth of pre-bore, penetration resistance, depth of embedment, and general pile driving
operations.

The diameter of the pre-bore as per Section 551.07 of FP-03 (FHWA, 2003) is
recommended to be 6-inches (150-mm) in addition to the diagonal dimension of the H-
Pile section. For the recommended HP360x152 H-piles this would require a minimum
30-inch (76.2 cm) diameter for the pre-bore hole.

The depth of the pre-boring should be advanced a minimum of one meter into
moderately weathered bedrock regardless of the estimated depths outlined in this report.
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= The concrete grout used to fill the annular space between the borehole wall and the H-
Pile is recommended to have a minimum 28-day compressive strength of at least 3000
pounds per square inch (psi) or 20 MN/m?. The high strength of the concrete grout will
ensure the transfer of shear forces from the H-Pile to the native soils/bedrock
adequately. The modeling of this system and the actual field performance require the
pile and backfill material to transfer the lateral load to the adjacent soil. This requires
intimate contact with the pile and backfill system and the soil. The use of pea gravel or
other less rigid materials have the potential for shifting or slight movement and will likely
not provide a uniform, consistent load transfer to the adjacent soils.

= Steel H-Piles must have a minimum yield strength of 250 MN/m? (36 ksi) as specified in
ASTM A36.

4.3 Lateral Earth Pressures on Abutments

Lateral earth pressures on bridge abutment walls will be dependent on the materials used as
backfill. We recommend materials used for abutment and retaining wall backfill meet the
requirements of FP-03 (FHWA, 2003) Structure Backfill. The on-site clayey sand, silt, and clay
soils are not recommended for use as structure backfill.

Abutment and retaining walls on the project should be designed in accordance with the
provisions of FP-03 (FHWA, 2003) Slope Reinforcement and Retaining Walls and Section 11 of
AASHTO (2010). For soils above any free water surface, recommended lateral earth pressures
and load/resistance factors in accordance with Section 11.5.5 and Table 3.4.1.2 of AASHTO for
unrestrained retaining structures are:

i Active' Passive At-Rest'
Backfill Type o > ;
((kN/m*)/m) ((kN/m*)/m) ((kN/m*)/m)
On-site non-plastic sand soils 6.3 62.8 8.6
FP-03 Structure Backfill 5.5 69.1 7.9
Load/Resistance Factor 1.50 .75 1.35

1 Assumes a level backfill condition at the top of the wall, values should be increased for any sloping backfill configurations

A coefficient of base friction of 0.45 may be used in the design of spread footings that will
support abutment or retaining walls on the project. A resistance factor of 0.80 should be applied
in the design for sliding of cast-in-place concrete bearing on undisturbed soils at the site in
accordance with Table 10.5.5.2.2-1 of AASHTO.
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The lateral earth pressures presented above do not include any hydrostatic loading or
surcharge due to live loads acting on approach slabs. Appropriate additional loading and load
factors should be applied in the design.

If FP-03 (FHWA, 2003) Structure Backfill is specified in the design, earthwork for the wall
backfill should be placed in accordance with Section 204, Section 209 and Section 704 of FP-03
(FHWA, 2003) as appropriate. To reduce the potential of hydrostatic loading on retaining walls,
drainage systems should be incorporated into the design where applicable. Drain systems
consisting of continuous porous backfill or geocomposite as outlined in Section 714 of FP-03
(FHWA, 2003) are recommended. Drain systems should be discharged to weep holes
appropriately placed along the face of the wall.

4.4 Earthwork Factors and Slopes

The following excavation factor and slopes should be used for project development:

Subdrade Excavation
Location 9 . Factors Maximum Slope Ratio (H:V)
Materials
(%)
N8084 2%:1 For Excavations and Fill Embankments less than
Sheep Dip Wash Sand soils -10to -15 | 0.9 meters in height. 3:1 for all slopes greater than 0.9
Bridge meters in height.

4.5 Corrosion Potential

Experience with similar soils in the project area indicates that ASTM Type |l Portland cement is
suitable for concrete on and below grade. Foundation concrete should be designed in
accordance with the provisions of the ACI Design Manual, Section 318, Chapter 4.

5.0 CONSTRUCTION CONSIDERATIONS

51 Excavation

Based on the field reconnaissance and the soil conditions encountered in the exploratory
borings, it is expected that shallow excavations for the proposed construction can be
accomplished with conventional earthmoving equipment. It is anticipated that excavations in the
soils, weathered claystone/shale and sandstone bedrock for the proposed construction may be
difficult if these materials are encountered at the necessary excavation depths. The correct
equipment for site conditions should be selected by the Contractor to perform the earthwork at
the site based on the information presented in this report and the contractor's on-site
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observations and evaluation. Excavations should be designed and constructed by the
contractor to maintain stable sides and bottom. Excavations should be sloped or shored in the
interest of safety following local and federal regulations, including current OSHA excavation and
trench safety standards.

5.2 Pre-Drilled Shaft Construction Considerations

The borings performed for this project were advanced using a CME-75 drill rig and 20.3-
centimeter diameter hollow-stem continuous augers and air-rotary drilling methods. Pre-boring
of shafts to design depths, prior to H-pile placement, may require specialized drilling equipment
to penetrate the subsurface materials. The correct equipment for site conditions should be
selected by the Contractor, based on the information presented in this report and the
contractor’'s on-site observations and evaluation. Shafts may not remain open without
stabilizing measures. Zones of caving soils should be anticipated. All pre-drilled shaft
construction techniques should be in accordance with Section 565 of FP-03 (FHWA, 2003).

6.0 GENERAL COMMENTS

Terracon should be retained to review the final design plans and specifications so comments
can be made regarding interpretation and implementation of our geotechnical recommendations
in the design and specifications. Terracon also should be retained to provide observation and
testing services during grading, excavation, foundation construction and other earth-related
construction phases of the project.

The analysis and recommendations presented in this report are based upon the data obtained
from the borings performed at the indicated locations and from other information discussed in
this report. This report does not reflect variations that may occur between test locations, across
the site, or due to the modifying effects of construction or weather. The nature and extent of
such variations may not become evident until during or after construction. If variations appear,
we should be immediately notified so that further evaluation and supplemental
recommendations can be provided.

The scope of services for this project does not include either specifically or by implication any
environmental or biological (e.g., mold, fungi, bacteria) assessment of the site or identification or
prevention of pollutants, hazardous materials or conditions. [f the owner is concerned about the
potential for such contamination or pollution, other studies should be undertaken.

This report has been prepared for the exclusive use of our client for specific application to the
project discussed and has been prepared in accordance with generally accepted geotechnical

engineering practices. No warranties, either express or implied, are intended or made. Site
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safety, excavation support, and dewatering requirements are the responsibility of others. In the
event that changes in the nature, design, or location of the project as outlined in this report are
planned, the conclusions and recommendations contained in this report shall not be considered
valid unless Terracon reviews the changes and either verifies or modifies the conclusions of this
report in writing.

Reliable = Responsive = Convenient = Innovative 15
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Field Exploration Description

Eight (8) test borings were advanced in the proposed bridge location to approximate depths
ranging from 30.6 to 30.8 meters below existing site grade at the approximate locations shown on
the attached Boring Location Plan (Exhibit A-2). The test borings were advanced with a truck-
mounted CME-75 drill rig utilizing 20.3-centimeter diameter hollow-stem augers and air-
percussion drilling methods.

The borings were located in the field by Terracon personnel, by measuring from existing site
features and surveyed station markings provided by others at the time of driling. The UTM
coordinates at the boring locations were recorded in the field using a handheld GPS unit. These
were provided to WHPacific, Inc. and the boring ground surface elevations were provided by
WHPacific, Inc. The accuracy of the boring locations should only be assumed to the level
implied by the method used. The approximate boring locations are shown on the Boring
Location Plan in Appendix A. Due to the site topography and vegetation, the boring locations in
the field were placed as near as possible to the planned locations provided by the client.

A lithologic log of each boring was recorded by the field geologist during the drilling operations.
At selected intervals, samples of the subsurface materials were taken by driving split-spoon or
ring-barrel samplers.

The soils of the southwest are typically alluvial (water deposited) and eolian (wind deposited) and
may have characteristics which result in expansion or collapse. Therefore, the use of a ring
sampler was alternated with the split spoon sampler in order to obtain relatively-undisturbed
samples for the performance of expansion or collapse/consolidation testing.

Penetration resistance measurements were obtained by driving the ring-barrel sampler into the
subsurface materials with a 63.5-kilogram automatic hammer falling 76.2 centimeters. The
penetration resistance value is a useful index in estimating the consistency or relative density of
materials encountered.

A CME automatic hammer was used to advance the ring-barrel and SPT samplers in the
borings performed on this site. A greater efficiency is typically achieved with the automatic
hammer compared to the conventional safety hammer operated with a cathead and rope.
Published correlations between the N-values and soil properties are based on the lower
efficiency cathead and rope method. This higher efficiency affects the standard penetration
resistance blow count (N) value by increasing the penetration per hammer blow over what
would be obtained using the cathead and rope method. The effect of the automatic hammer's
efficiency has been considered in the interpretation and analysis of the subsurface information
for this report.

Groundwater conditions were evaluated in the borings at the time of site exploration.
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LOG OF BORING NO. B2-1
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CLIENT
Bureau of Indian Affairs
SITE N8084 at Sheep Dip Wash PROJECT
Many Farms, Arizona N8084 - Bridge 2: Sheep Dip Wash
Boring Location: Station 4+355 5 Meters Left SAMPLES TESTS
GPS: UTM NAD 83 Z-12 N=4021157m E=0628249m o
] 6 S € ° [a) g
9 DESCRIPTION 8w > | al % s |3
[&] £ > N ﬁ s E = T 5
T T |o| @ > olen |2 (22
z Elo|lu|lw| g |22|ue |3~QE
& G (2|8 £| 8 |£S|=8 [&5)2E
& |Approx. Surface Elev.: 1630 m o |3|o|lF| & |%5a|[23 |5256
:/;/ 7 CLAYEY SAND; red tan to red brown, dry to -
% moist, dense to very dense. —
/ 1=
% Z:Q(‘ RS h05 25/05 166
% 3
//. —SC SS 0.3 [43 |15.3
77438 1626.2]
2 ¥ SILTY SAND; red brown, moist to wet, loose, 4—
clayey lenses. =
LT 5 SM RS (0.3 9 [156.3
1153 - 1624.7 —]
CLAYSTONE; gray tan, dry to moist, complete —
weathering near top of unit decreasing to fresh, 6—
very soft to medium hardness, shale lenses. - SS (0.3 [49 |14.8
7
8] RS D05 25/05 120
9—
— SS |0.2 B6/.2 [13.0
10—
= RS 101 _Db5/1 105
12—
-] SShos 40/08 115
13—
14 = SShos 40/08 117
15—
- SSPr15—50/ 15790
16—
Continued Next Page

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*All blow counts have been converted to N-value blow counts.
**Boring elevations provided by WHPacific, Inc.
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CLIENT
Bureau of Indian Affairs
SITE N8084 at Sheep Dip Wash PROJECT
Many Farms, Arizona N8084 - Bridge 2: Sheep Dip Wash
SAMPLES TESTS
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& G188l &| 8 |5S|<8 |&5)2E
o o |S|o|lF| & | %5=a|20 |6850
CLAYSTONE; gray tan, dry to moist, complete 17— SS D05 £0/05195

weathering near top of unit decreasing to fresh, —
very soft to medium hardness, shale lenses. 15
: SS P13 35013791
19—
20— SS D05 40/05 95
214
-~ SS P13 /0137t
22—
23— SS P06 40106 151
24—
=l SST0-+—Ppor 1169
25—
= SSP-13§0r-13 72
27—
= SST0 1530/ 01 782
28—
25 SS{o-r—por.t 193
30—
= 30.6 1599.4 = r~—m
5 Exploration terminated at a depth of approximately SSP-05—307.057T9:8
5 30.6 meters below existing ground surface.
2 Groundwater encountered at a depth of about
8 5.49 meters.
>
|
=
o
5]
g
&l The stratification lines represent the approximate boundary lines *All blow counts have been converted to N-value blow counts.
; between soil and rock types: in-situ, the transition may be gradual. **Boring elevations provided by WHPacific, Inc.
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CLIENT
Bureau of Indian Affairs
SITE N8084 at Sheep Dip Wash PROJECT
Many Farms, Arizona N8084 - Bridge 2: Sheep Dip Wash
Boring Location: Station 4+355 5 Meters Right SAMPLES TESTS
GPS: UTM NAD 83 Z-12 N=4021153m E=0628263m o
o 3 £ el o ot
S DESCRIPTION 2]y > | o & j@
[&] £ S| N 5 = E = el 6
T r |o| ® > wl|lenm |2 |22
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7 7 CLAYEY SAND, red tan to red brown, dry to -
% moist, medium dense to dense. —
. =
% , 3sc| [ ss[o3 |24 [64
% 3—
7////// —1SC RS 0.3 |19 |10.1
//4 =
/ 4.6 16255
% LEAN CLAY TO SANDY LEAN CLAY; red brown, - —CL SS |03 |12 |15.5
/ moist to wet, stiff. hv =
/A 59 16241 =
CLAYSTONE; gray and tan, dry to moist, — RS 02 Ws/o 1160
complete weathering near top of unit decreasing -
to fresh, very soft to medium hardness, shale 7
lenses. _
g SS D13 80/13 158
9]
-] SS D.25 1p0/.25(10.8
10—
1 SShis #40/15 1124
12—
— SS D.25 93/.25 |14.8
13—
g = SS[0.2 P32 [10.3
3 -
4 16—
fﬁ — SS hos 40/08183
o 16—
8 =
g Continued Next Paﬂe
g The stratification lines represent the approximate boundary lines *All blow counts have been converted to N-value blow counts.
g between soil and rock types: in-situ, the transition may be gradual. **Boring elevations provided by WHPacific, Inc.
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gl WL [¥ 52 wpD |¥ BORING COMPLETED 12-9-09
[FT)
of WL [T ¥ err acon RIG CME-75| FOREMAN  HMW
i
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LOG OF BORING NO. B2-2
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Bureau of Indian Affairs

N8084 at Sheep Dip Wash PROJECT
Many Farms, Arizona N8084 - Bridge 2. Sheep Dip Wash
SAMPLES TESTS
s o} £ £ fa) g
e! DESCRIPTION 2| w > | = |5 [@s
Q ElzlS i | 2| 2|k [z&
T r || ® > olenm | 2 |22
o = o Wl gy e} z2 (WE | 2-|0@
= & 18|82 |55|538 |z32E
[0 o |3|o|lF| 2 | 5a|20 |6850
CLAYSTONE; gray and tan, dry to moist, 17— SSP 3013774
complete weathering near top of unit decreasing —
to fresh, very soft to medium hardness, shale -
lenses. 18—
- SS hos 50/05188
19—
20— SSP-08—50108 782
21—
- SS hos 40/08 189
22—
23— SS P13 40r 131109
24—
— SSTo+—por 1199
25—
1604.1 -
INTERBEDDED CLAYSTONE AND SHALE; gray 26 SS D13 %0/13 1108
and maroon, moist, fresh, very soft to medium ]
hardness. 27
- SSTot+—por 13
28—
297 SSD.05 40705 198
30—
1599.4 - o n
Exploration terminated at a depth of approximately oo Phio ULLTo 0.5
30.6 meters below existing ground surface.
Groundwater encountered at a depth of about
5.18 meters.

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*All blow counts have been converted to N-value blow counts.
**Boring elevations provided by WHPacific, Inc.
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CLIENT
Bureau of Indian Affairs
SITE N8084 at Sheep Dip Wash PROJECT
Many Farms, Arizona N8084 - Bridge 2: Sheep Dip Wash
Boring Location: Station 4+385 5 Meters Left SAMPLES TESTS
GPS: UTM NAD 83 Z-12 N=4021180m E=0628266m ©
(O] 'o" £ £ ° [a) =
S DESCRIPTION . g w > @ e E 2y
0 E [S| N & 2l e |E [EE
T r || ® > oleim |2 122
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3 5 g|8l |8 53|55 |&3k
@ |Approx. Surface Elev.: 1628.4 m o |3|o|F| & |%a|20 |625h
::;.j'-”/ POORLY GRADED SAND WITH CLAY; red tan -
'.':j: % to red brown, dry to moist, loose, clay lenses. —
7 =
o / JSsP RS [0.3 5 |20.5
P23 1626.1] 2SC
'// LEAN CLAY WITH SAND; red brown, moist to _]
/ wet, medium stiff, sand lenses. 3
—CL SS (0.3 7 |24.2
4—]
% 4.4 1623.9 -
CLAYSTONE; tan, dry to moist, complete - RS103 [40 [152 [5.9
weathering near top of unit decreasing to fresh, 5—]
very soft to medium hardness, shale lenses. —
6—
- SS 0.3 |39 |[15.7
7
8] RS D13 25/13 136
9—
— SS D.28 82/.28 [15.1
10—
11_: SSP:08—5%01 0878
12—
Thin sandstone lenses. = SS D05 50/05 169
13—
g 14— SST0t+—Pport 173
i _
8 -
g 15—
g - SS701 O t—174
o 16—
g =
3 Continued Next Page _
?_5 The stratification lines represent the approximate boundary lines *All blow counts have been converted to N-value blow counts.
; between soil and rock types: in-situ, the transition may be gradual. **Boring elevations provided by WHPacific, Inc.
§| WATER LEVEL OBSERVATIONS, m BORING STARTED 11-3-09
8] WL ¥ NE wD ¥ BORING COMPLETED 11-4-09
18]
A e v CIraCoON rc  cversrorean avw
w
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CLIENT
Bureau of Indian Affairs
SITE N8084 at Sheep Dip Wash PROJECT
Many Farms, Arizona N8084 - Bridge 2: Sheep Dip Wash
SAMPLES TESTS
1) 2 = £ Q§
9 DESCRIPTION 12w > al % s |2z
o € > N ﬁ — E E EG
T r |o]| @ > o|lein |2 (22
o = 0w | W w o) Z2 |WE 2o |OfhH
3 588 E] 8 |55|58 gicE
o o |3]|olE| & |%=2|33 [5256
CLAYSTONE; tan, dry to moist, complete 17— SS D05 30/05189
weathering near top of unit decreasing to fresh, —
very soft to medium hardness, shale lenses. 18_:
= SSfor—bor 72
19—
20— SS01 Of 1128
21—
— SSPt3H0 3779
22—
23— SS P13 4015184
24—
— SSP15 501157102
25—
259 1602.4 -
INTERBEDDED CLAYSTONE AND SHALE; gray 26— SSP 1350113193
and maroon, moist, fresh, very soft to medium =
hardness. 27
— SST0t+—p0 1180
28—
29— - —
=] oo U1 (V| 0.0
30—
30.6 1597.7 = = —
Exploration terminated at a depth of approximately SSP15 30715104
30.6 meters below existing ground surface. No
groundwater encountered.

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*All blow counts have been converted to N-value blow counts.
**Boring elevations provided by WHPacific, Inc.
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CLIENT
Bureau of Indian Affairs
SITE N8084 at Sheep Dip Wash PROJECT
Many Farms, Arizona N8084 - Bridge 2: Sheep Dip Wash
Boring Location: Station 4+385 5 Meters Right SAMPLES TESTS
GPS: UTM NAD 83 Z-12 N=4021173m E=0628275m ©
O] o) £ £ ° o%
e! DESCRIPTION 2w > | ef 2|5 @
o E sl 5 i | -| 2|t |tG
T r |o|® > olew (2 2=
o = ol Wl w e} Zz2Z |uE | P=_|0@
& G 12|8| &8 |£S|=8 |&S2E
®@ |Approx. Surface Elev.: 1628.4 m o |3|o|lF| & | 52|20 |6256
R POORLY GRADED SAND WITH CLAY; red tan —
to red brown, dry to wet, loose, clay lenses. ]
11—
3sP SS (0.3 5 [144
2J5C
3
R - SP RS |0.3 4 |15.6
“Yz43.8 1624.6 —SC
CLAYSTONE,; green tan, dry to wet, complete 4—
weathering near top of unit decreasing to fresh, =
very soft to medium hardness, shale lenses. ] SS (0.3 [54 [13.6
6—1
- RS D13 25/13 126 1181
7
= SSh1s 80/15 115
9]
— SS .28 83/.28 [14.6
10—
. SS[03 |77 [144
12—
- SSh13 40/13 125
134
Gray. 14 = Sslo1 bo/1 115
15—
— SS h13 50/13 168
16—
' Continued Next Page

between soil and rock types: in-situ, the transition may be gradual.

*All blow counts have been converted to N-value blow counts.
**Boring elevations provided by WHPacific, Inc.

lThe stratification lines represent the approximate boundary lines

WATER LEVEL OBSERVATIONS, m

=

BOREHOLE 99 LOG OF BORING1

=

BORING STARTED 11-4-09

BORING COMPLETED 11-4-09

APPROVED

WL [¥ NE wD ¥
WL X v Erracon RIG CME-75 | FOREMAN  HMW
w
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LOG OF BORING NO. B24

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*All blow counts have been converted to N-value blow counts.
**Boring elevations provided by WHPacific, Inc.

]

BOREHOLE 99

*—

WATER LEVEL OBSERVATIONS, m
WL ¥ NE wD [¥

WL [ v

WL

llerracon

Page 2 of 2
CLIENT
Bureau of Indian Affairs
SITE N8084 at Sheep Dip Wash PROJECT
Many Farms, Arizona N8084 - Bridge 2: Sheep Dip Wash
SAMPLES TESTS
o o) £ £ o§
9 DESCRIPTION 2w > | ef 2|5 @z
Q £ S| N IC.IEJ = '2 = I'(_T,
= 5 n| on S ol len |2 2=
o = | Wl w [e) Z2Z |uE | 2-_|O&
3 518|882 |ES|55 &St
o o |3|o|F| ¥ | %a |23 |5256
CLAYSTONE; green tan, dry to wet, complete 17— SSP15 5015791
weathering near top of unit decreasing to fresh, —~
very soft to medium hardness, shale lenses. 18]
- SSh13 40/13 1103
= 19—
20— SSPp1550/ 15780
21—
- SS r.la 250/ 13109
22—
23— SS{0-+—40r10 1102
24—
= SSP13—56/13 780
25—
262 SS 10840706 1 6.6
27—
- SS701 o102
28—
29 15094} o -
INTERBEDDED CLAYSTONE AND SHALE; gray -] SSP6556r 05776
and maroon, moist, fresh, very soft to medium —
hardness. 30—
g 30.8 1597.6 = SS h o5 80/.05 163
i Exploration terminated at a depth of approximately
8 30.8 meters below existing ground surface. No
z groundwater encountered.
Q|
>
['4
i
&
1%}
Z
4
[o]
[3]
S
Q
]

BORING STARTED 11-4-09
BORING COMPLETED 11-4-09
RIG CME-75| FOREMAN  HMW
APPROVED KMP|[JOB# 69095030




LOG OF BORING NO. B2-5

Page 1 of 2

CLIENT
Bureau of Indian Affairs

SITE N8084 at Sheep Dip Wash
Many Farms, Arizona

N8084 - Bridge 2: Sheep Dip Wash

Boring Location: Station 4+415 5 Meters Left SAMPLES TESTS
GPS: UTM NAD 83 Z-12 N=4021205m E=0628283m o
Q 6 £ £ ° ot
S DESCRIPTION 8 w > ol = |E o
o E |5 N it 2l el [ER
T £ || @ > o|lenm |2 22
E Flolwlw| g |22 |uE [3-|0G
3 513|888 |ES|23 |eskE
@ |Approx. Surface Elev.: 1628.3 m o |S|o| | & | &a|23 |6256
ey POORLY GRADED SAND; red tan, dry to moist, —
loose, trace gravel. —
1—
48P SS (0.3 7 3.3
1626] 2
CLAYEY SAND; red tan to brown, moist, loose to =
medium dense/stiff to very stiff, clay lenses. 3
- SS (0.3 8 [18.1
4
- —1SC SS |03 |20 [17.5
1623]
CLAYSTONE; gray, dry to moist, complete -
weathering near top of unit decreasing to fresh, 6—]
very soft to medium hardness, sandy and shale - SS (0.3 |25 |17.6
lenses. =
]
g—] RS .23 47/.23 [13.7
9
— SS (0.2 PB4/.2 [13.8
10—
11 SS D.25 87/.25 [13.1
12—
— SSh13 50/13 137
13—
14: SS hos 40/08 1120
15—
— SS hos 50/05182
16—
Continued Next Page

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*All blow counts have been converted to N-value blow counts.

**Boring elevations provided by WHPacific, Inc.

BOREHOLE 99 LOG OF BORING1.GPJ TERRACON.GDT 6/7/11

WATER LEVEL OBSERVATIONS, m BORING STARTED 10-21-09
WL ¥ NE wD |X BORING COMPLETED 10-21-09
wL X v err acon RIG CME-75 | FOREMAN  HMW
WL

APPROVED KMP

JOB# 69095030




LOG OF BORING NO. B2-5 Page 2 of 2
CLIENT
Bureau of Indian Affairs
SITE N8084 at Sheep Dip Wash PROJECT
Many Farms, Arizona N8084 - Bridge 2: Sheep Dip Wash
SAMPLES TESTS
O] 6' £ € Q§
S DESCRIPTION S| w > P ® E 2r
(8] E |S| N T Sl ElE [ES
T = I > o|leid |2 |22
o Elolwul wl| @ | 22 |uE | 2~|QW
® & 188 ¢| 3 |8S|58 [&5EE
o o |3|oc|lF| & | 2|20 |6256
CLAYSTONE; gray, dry to moist, complete 17— SS D05 %0/05186
weathering near top of unit decreasing to fresh, —
very soft to medium hardness, sandy and shale 3
lenses. 18—
- SSP13—H0/ 131886
19—
20— SS P13 501379
21—
5 SS P15 5015792
22—
23— SS{o-+—4or- o110
24—
- SSP 550165786
25—
i SS{o+—bor+ 195
27—
= SSPO5J0r 05177
28—
= - SSP68—501:08 116
30—
= 306 1597.7] e
5 Exploration terminated at a depth of approximately SSP-15730715716:9
5 30.6 meters below existing ground surface. No
g groundwater encountered.
3
§
14
=
o
5]
3
Z

g The stratification lines represent the approximate boundary lines
; between soil and rock types: in-situ, the transition may be gradual.

*All blow counts have been converted to N-value blow counts.
**Boring elevations provided by WHPacific, Inc.

§I WATER LEVEL OBSERVATIONS, m

sl WL ¥ NE WD X

L]

e — erracon
w

§ WL

BORING STARTED 10-21-09
BORING COMPLETED 10-21-09
RIG CME-75 | FOREMAN  HMW
APPROVED KMP|JOB# 69095030




LOG OF BORING NO. B2-6 E——
CLIENT
Bureau of Indian Affairs
SITE N8084 at Sheep Dip Wash PROJECT
Many Farms, Arizona N8084 - Bridge 2: Sheep Dip Wash
Boring Location: Station 4+415 5 Meters Right SAMPLES TESTS
GPS: UTM NAD 83 Z-12 N=4021201m E=0628292m o
0] o) £ £ o a%
S DESCRIPTION 2w > al = S W
0 E || N i =1 B |E &6
T r || @ > ol [£ |22
o Elo|lWl w| § | 22 |WE | 2-|Qi
& B |28 ¢| 8 |58|c8 |&5[2K
O |Approx. Surface Elev.: 1628.3 m M EIRIRS N sa@ |20 |of5n
PR POORLY GRADED SAND; red brown, dry to —
moist, loose. —
1._.
3sP SS |0.3 7 4.5
]2, 1626| 2
:;;7 CLAYEY SAND:; red brown, moist to wet, very -
/ loose. 3—]
/ Jsc| _[Rs[os |3 [18d
ém 1624.2| 4—]
CLAYSTONE; gray and tan, dry to moist, -
complete weathering near top of unit decreasing - RS |03 |14 [7.8
to fresh, very soft to medium hardness, shale 5
lenses. -
6—1
- RSP1525(5 40176
=
8] SSNh13 50/13 100
90—
SS h13 30/13 106
10—
1 SS p.28 48/.28 [104
12—
— SS p.25 95/.25 |13.5
13—
g 14: SSDh13 80/13 1123
8 =
3 15—
g — SSlo1 8d0/10]aQ
& 16—
& =
8 Continued Next Page
g The stratification lines represent the approximate boundary lines *All blow counts have been converted to N-value blow counts.
g between soil and rock types: in-situ, the transition may be gradual. **Boring elevations provided by WHPacific, Inc.
§LWATER LEVEL OBSERVATIONS, m BORING STARTED 10-21-09
8 WL |¥ NE wD [¥ BORING COMPLETED 11-5-09
of WL [T ¥ err acon RIG CME-75| FOREMAN  HMW
w
§ WL APPROVED KMP|JOB# 69095030




The stratification lines represent the approximate boundary lines
«J between soil and rock types: in-situ, the transition may be gradual.

*All blow counts have been converted to N-value blow counts.
**Boring elevations provided by WHPacific, Inc.

LOG OF BORING NO. B2-6 Page 2 of 2
CLIENT
Bureau of Indian Affairs
SITE N8084 at Sheep Dip Wash PROJECT
Many Farms, Arizona N8084 - Bridge 2: Sheep Dip Wash
SAMPLES TESTS
©
8 3 € € 0 E a%
s DESCRIPTION 8w > @l ° 2
o € [£| N @ Sl e |E [E5
I r |o] ® > olewm |2 |22
o = 0| Ww| w [e) ZZ |WE | 2« |Om
5 5138 &]8 |£5]28 |zt
0} o |3|o|lF| & |%=|20 |62E50
CLAYSTONE; gray and tan, dry to moist, 17— SSP-08—56/08 143
complete weathering near top of unit decreasing —
to fresh, very soft to medium hardness, shale -
lenses. 187
- SSP 13 JOr 130T
19—
20—
Thin sandstone lenses. E
21—
— SS P 1350/ 13 t2
22—
23— SS P05 50105 {16:6
24—
= SS701 Of 137
25—
25.9 1602.4 -
INTERBEDDED CLAYSTONE AND SHALE; 26— SS P03 5603127
maroon, moist, fresh, very soft to medium _
hardness. 27—
- SS 0850108145
28—
295 SSD.13 40713 {124
30—
= 30.6 1597.7| I B ho
5 Exploration terminated at a depth of approximately S A UAEN IR
5 30.6 meters below existing ground surface. No
g groundwater encountered.
8
>
o
=
&
2
['4
2

O
8] WATER LEVEL OBSERVATIONS, m

WL

Y. NE wD [¥

-

N4

2=
=

BOREHOLE 99

v llerracon

BORING STARTED 10-21-09
BORING COMPLETED 11-5-09
RIG CME-75| FOREMAN  HMW
APPROVED KMP|JOB# 69095030




LOG OF BORING NO. B2-7

Page 1 of 2
CLIENT
Bureau of Indian Affairs
SITE N8084 at Sheep Dip Wash PROJECT
Many Farms, Arizona N8084 - Bridge 2: Sheep Dip Wash
Boring Location: Station 4+430 5 Meters Left SAMPLES TESTS
GPS: UTM NAD 83 Z-12 N=4021229m E=0628296m o
(0] o) £ £ ° ol
S DESCRIPTION |8 w > ol 2|8 o
%) £ [ N & Sl ElE &K
I r |[»w] @ > wleng |2 |22
o = o | Wl w [e) Zz2Z |WE | P« |0
3 513888 |S535 |xsEE
@ |Approx. Surface Elev.: 1629.9 m o |S|o|lF| & | %5a|20 |62E50
:::;:-?,; POORLY GRADED SAND WITH CLAY; red tan =
% to red brown, dry to moist, medium dense, trace =
::;I::. % gravel, clay lenses. 1—
: 7 =sP[ [RS[03 |12 |25
i ,/{, 2JsC
:""'./e""/:?' 3
% —sP SS[03 [14 [26
1 —5C
w7 4
{”j =
57 .gSP| |[RS[03 [26 |24
5.3 16246 -~ —SC
://‘ CLAYEY SAND; red brown, dry to wet, medium -
/ dense/stiff, trace gravel to with gravel, clay lenses. 6—
/// —sc|_[ss[o3 [0 [198
% g—1SC RS 0.3 |12 (84 [20.3
é #18.5 1621.4 -
CLAYSTONE; light gray, dry to moist, complete -
weathering near top of unit decreasing to fresh, S SS 103 66 132
very soft to medium hardness, shale lenses. - : :
10—
13 SSh13 80/13 134
12—
— SS p.25 85/.25 |12.4
13—
Switched from HSA to air rotary drilling. 14— SS D13 50/13 165
15—
- SS D.28 95/.28 (17.7
16—
Continued Next Page

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*All blow counts have been converted to N-value blow counts.
**Boring elevations provided by WHPacific, Inc.

BOREHOLE 99 LOG OF BORING1.GPJ TERRACON.GDT 6/7/

WATER LEVEL OBSERVATIONS, m BORING STARTED 11-9-09
WL ¥ NE wD |¥ BORING COMPLETED 11-10-09
lWL A A A4 err acon RIG CME-75| FOREMAN HMW
WL APPROVED KMP|JOB# 69095030




LOG OF BORING NO. B2-7

Y

(o]

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*All blow counts have been converted to N-value blow counts.
**Boring elevations provided by WHPacific, Inc.

S

BOREHOLE 99

Page 2 of 2
CLIENT
Bureau of Indian Affairs
SITE N8084 at Sheep Dip Wash PROJECT
Many Farms, Arizona N8084 - Bridge 2: Sheep Dip Wash
SAMPLES TESTS
O] 6' € £ [a) g
o DESCRIPTION 2| w s | el R|E |
o £ || N i -l ElE [EF
I T ol n > olew | € 22
o FE eyl w| O [ Zs|WE | 2+|QW
3 BRI
G o |[S|olF| & | 52|20 |6E|56
CLAYSTONE; light gray, dry to moist, complete 17—
weathering near top of unit decreasing to fresh, —
very soft to medium hardness, shale lenses. 18___
= SS P08 40106 185
19—
Sandstone lenses. 20—
=HE 16086 2!
INTERBEDDED CLAYSTONE AND SHALE; — SSP-08—50/08 150
maroon, moist, fresh, very soft to medium 29—
hardness. -
23—
24—
— SSP5 50115152
25—
26—
27—
- SS D13 80/13 146
28—
29—
30—
px 30.6 1599.3 - %67 —
5 Exploration terminated at a depth of approximately w9 PG JULNO 197
5 30.6 meters below existing ground surface. No
2 groundwater encountered.
3
b
o
=
5
2
['4
O
i
Q

I WATER LEVEL OBSERVATIONS, m BORING STARTED 11-9-09
WL ¥ NE wpD (¥ BORING COMPLETED 11-10-09
WL ¥ ¥ 1 re rr acon RIG CME-75 | FOREMAN  HMW
WL APPROVED KMP|JOB# 69095030




LOG OF BORING NO. B2-8

Page 1 of 2
CLIENT
Bureau of Indian Affairs
SITE N8084 at Sheep Dip Wash PROJECT
Many Farms, Arizona N8084 - Bridge 2:, Sheep Dip Wash
Boring Location: Station 4+430 5 Meters Right SAMPLES TESTS
GPS: UTM NAD 83 Z-12 N=4021226m E=0628308m .
(0] 6’ € £ ° [a =
S DESCRIPTION -S| w > ol = E g
s E |S|N e el e | |E&
T r |o|o g olefi |Z 22
o Elo|lwl w| d | 22 |UWE | 2~ |QW
3 BE IR
O |Approx. Surface Elev.: 1629.9 m o |3|o|lF| ¥ sam |20 | 6|50
R POORLY GRADED SAND; red tan, dry to moist, =
loose to medium dense, clay lenses. —]
1_
5 3spP SS |0.3 7 1.6
_—
- SP RS [0.3 [19 [1.0
4
1625.2 -
CLAYEY SAND; tan to brown to red brown, dry 5—1 sC SS (03 9 11.5
to moist, loose to medium dense. =
6—
JSscC RS [0.3 |12 [|12.1 [18.9
L
1622.3
INTERBEDDED SANDSTONE AND SHALE; light 8] SS P03 KO/3 [42
gray to gray, dry to moist, complete weathering to =
fresh, very soft to moderately hard. 16211 —
INTERBEDDED CLAYSTONE AND SHALE; light 9—]
gray and maroon, dry to moist, fresh, very soft to =] SS p.28 90/.28 |13.1
moderately hard. 10—
1 SSI01 _bo/i |73
12—
— SS D.23 96/.23 |14.8
13—
14—] SS (0.3 |67 [134
15—
= SS[0.3 [69 |[18.8
16—
Continued Next Page

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*All blow counts have been converted to N-value blow counts.
**Boring elevations provided by WHPacific, Inc.

I WATER LEVEL OBSERVATIONS, m

BOREHOLE 99 LOG OF BORING1.GPJ TERRACON.GDT 6/7/11

WL ¥ NE A4
wL X v
WL

BORING STARTED

BORING COMPLETED
erracon RIG CME-75 [ FOREMAN

APPROVED KMP|JOB# 69095030




CLIENT
Bureau of Indian Affairs
SITE N8084 at Sheep Dip Wash PROJECT
Many Farms, Arizona N8084 - Bridge 2: Sheep Dip Wash
SAMPLES TESTS
©
g 3 £ £l ok
9 DESCRIPTION 2]y = | o ® |5 @
o € S| N ﬁ = E = '(3
T r |o]® > olen |2 2=
o Elolwl w|© | 22 |uEe | 2+|Qi
> 5188 &|3 | 58|58 |z252E
o o |S|o|lF| & | 2|20 |6256
INTERBEDDED CLAYSTONE AND SHALE; light 17— SS D15 %0/15 12 6
gray and maroon, dry to moist, fresh, very soft to —
moderately hard. 18_:
= SS|03 |80 [15.2
= 193
20— SS D13 80/13 132
21—
— SSP 550115130
22—
23— SS P15 40715 {13.0
24—
— SS hos 40/08 115
25—
23 SS P05 40105 (72
27—
=] SSP 13 H0 131772
28—
= SSD. 1340713 (11,9
30—
i 30.6 1599.3 - - —
5 Exploration terminated at a depth of approximately SSp13 o3
5 30.6 meters below existing ground surface. No
2 groundwater encountered.
3]
P
['4
w
g
&
&l The stratification lines represent the approximate boundary lines *All blow counts have been converted to N-value blow counts.
; between soil and rock types: in-situ, the transition may be gradual. **Boring elevations provided by WHPacific, Inc.
‘9°| WATER LEVEL OBSERVATIONS, m BORING STARTED 11-5-09
3l WL Y NE wpD (¥ BORING COMPLETED 11-6-09
of WL (¥ ¥ Err acon RIG CME-75 | FOREMAN  HMW
wi
§ WL APPROVED KMP|JOB# 69095030




GENERAL NOTES
DRILLING & SAMPLING SYMBOLS:

SS: Split Spoon - 1-%8" 1.D., 2" O.D., unless otherwise noted HS: Hollow Stem Auger

ST: Thin-Walled Tube - 2" O.D., unless otherwise noted PA: Power Auger

RS: Ring Sampler - 2.42" |.D., 3" O.D., unless otherwise noted HA: Hand Auger

DB: Diamond Bit Coring - 4", N, B RB: Rock Bit

BS: Bulk Sample or Auger Sample WB: Wash Boring or Mud Rotary

The number of blows required to advance a standard 2-inch O.D. split-spoon sampler (SS) the last 12 inches of the total 18-inch
penetration with a 140-pound hammer falling 30 inches is considered the “Standard Penetration” or “N-value”. For 3" O.D. ring samplers
(RS) the penetration value is reported as the number of blows required to advance the sampler 12 inches using a 140-pound hammer
falling 30 inches, reported as “blows per foot,” and is not considered equivalent to the “Standard Penetration"or “N-value”.

WATER LEVEL MEASUREMENT SYMBOLS:

WL: Water Level WS: While Sampling N/E: Not Encountered
WCI: Wet Cave in WD: While Drilling

DCI: Dry Cavein BCR: Before Casing Removal

AB: After Boring ACR: After Casing Removal

Water levels indicated on the boring logs are the levels measured in the borings at the times indicated. Groundwater levels at other
times and other locations across the site could vary. In pervious soils, the indicated levels may reflect the location of groundwater. In
low permeability soils, the accurate determination of groundwater levels may not be possible with only short-term observations.

DESCRIPTIVE SOIL CLASSIFICATION: Soil classification is based on the Unified Classification System. Coarse Grained Soils have
more than 50% of their dry weight retained on a #200 sieve; their principal descriptors are: boulders, cobbles, gravel or sand. Fine
Grained Soils have less than 50% of their dry weight retained on a #200 sieve; they are principally described as clays if they are plastic,
and silts if they are slightly plastic or non-plastic. Major constituents may be added as modifiers and minor constituents may be added
according to the relative proportions based on grain size. In addition to gradation, coarse-grained soils are defined on the basis of their
in-place relative density and fine-grained soils on the basis of their consistency.

CONSISTENCY OF FINE-GRAINED SOILS RELATIVE DENSITY OF COARSE-GRAINED SOILS
Standard Standard
Unconfined Penetration or Penetration or
Compressive N-value (SS N-value (SS) Ring Sampler (RS
Strength, Qu, psf Blows/Ft. Consistency Blows/Ft. Blowsl/Ft. Relative Densi
<500 0-1 Very Soft 0-3 0-6 Very Loose
500 - 1,000 2-4 Soft 4-9 7-18 Loose
1,000 - 2,000 4-8 Medium Stiff 10-29 19-58 Medium Dense
2,000 — 4,000 8-15 Stiff 30-49 59-98 Dense
4,000 - 8,000 15-30 Very Stiff >50 >99 Very Dense
8,000+ > 30 Hard
RELATIVE PROPORTIONS OF SAND AND GRAVEL GRAIN SIZE TERMINOLOGY
Descriptive Term(s) of other Percent of Major Component
constituents Dry Weight of Sample Particle Size
Trace <15 Boulders Over 12 in. (300mm)
With 156-29 Cobbles 12in. to 3 in. (300mm to 75 mm)
Modifier >30 Gravel 3in. to #4 sieve (75mm to 4.75 mm)
Sand #4 to #200 sieve (4.75mm to 0.075mm)
RELATIVE PROPORTIONS OF FINES Silt or Clay Passing #200 Sieve (0.075mm)
Descriptive Term(s) of other Percent of PLASTICITY DESCRIPTION
constituents Dry Weight
T Term Plasticity Index
Trace <5 Non-plastic 0
With 5-12 Low 1-10
Modifiers >12 Medium 11-30
High >30

Tlerracon _




GENERAL NOTES

Description of Rock Properties

WEATHERING

Fresh Rock fresh, crystals bright, few joints may show slight staining. Rock rings under hammer if crystalline.

Very slight Rock generally fresh, joints stained, some joints may show thin clay coatings, crystals in broken face show
bright. Rock rings under hammer if crystalline.

Slight Rock generally fresh, joints stained, and discoloration extends into rock up to 1 in. Joints may contain clay.
In granitoid rocks some occasional feldspar crystals are dull and discolored. Crystalline rocks ring under
hammer.

Moderate Significant portions of rock show discoloration and weathering effects. In granitoid rocks, most feldspars are
dull and discolored; some show clayey. Rock has dull sound under hammer and shows significant loss of
strength as compared with fresh rock.

Moderately severe  All rock except quartz discolored or stained. In granitoid rocks, all feldspars dull and discolored and majority
show kaolinization. Rock shows severe loss of strength and can be excavated with geologist’s pick.

Severe All rock except quartz discolored or stained. Rock “fabric” clear and evident, but reduced in strength to
strong soil. In granitoid rocks, all feldspars kaolinized to some extent. Some fragments of strong rock
usually left.

Very severe All rock except quartz discolored or stained. Rock “fabric” discernible, but mass effectively reduced to “soil”
with only fragments of strong rock remaining.

Complete Rock reduced to "soil’. Rock “fabric” not discernible or discernible only in small, scattered locations. Quartz

may be present as dikes or stringers.

HARDNESS (for engineering description of rock - not to be confused with Moh’s scale for minerals)

Very hard Cannot be scratched with knife or sharp pick. Breaking of hand specimens requires several hard blows of
geologist’s pick.

Hard Can be scratched with knife or pick only with difficulty. Hard blow of hammer required to detach hand
specimen.

Moderately hard Can be scratched with knife or pick. Gouges or grooves to % in. deep can be excavated by hard blow of
point of a geologist’s pick. Hand specimens can be detached by moderate blow.

Medium Can be grooved or gouged 1/16 in. deep by firm pressure on knife or pick point. Can be excavated in small
chips to pieces about 1-in. maximum size by hard blows of the point of a geologist’s pick.

Soft Can be gouged or grooved readily with knife or pick point. Can be excavated in chips to pieces several
inches in size by moderate blows of a pick point. Small thin pieces can be broken by finger pressure.

Very soft Can be carved with knife. Can be excavated readily with point of pick. Pieces 1-in. or more in thickness can

be broken with finger pressure. Can be scratched readily by fingernail.

Joint, Bedding and Foliation Spacing in Rock®

Spacing Joints Bedding/Foliation
Less than 2 in. Very close Very thin
2in. -1t Close Thin
1ft -3t Moderately close Medium
3ft.—101t Wide Thick
More than 10 ft. Very wide Very thick
Rock Quality Designator (RQD)" Joint Openness Descriptors
RQD, as a percentage Diagnostic description Openness Descriptor
Exceeding 90 Excellent No Visible Separation Tight
90-75 Good Less than 1/32 in. Slightly Open
75-50 Fair 1/32to 1/8 in. Moderately Open
50 -25 Poor 1/8 to 3/8 in. Open
Less than 25 Very poor 3/8in.t0 0.1 ft. Moderately Wide
Greater than 0.1 ft. Wide

a. Spacing refers to the distance normal to the planes, of the described feature, which are parallel to each other or nearly so.
b.  RQD (given as a percentage) = length of core in pieces 4 in. and longer/length of run.

References: American Society of Civil Engineers. Manuals and Reports on Engineering Practice - No. 56.

and Construction of Foundations of Buildings. New York: American Society of Civil Engineers, 1976.

U.S. Department of the Interior, Bureau of Reclamation, Engineering Geology Field Manual.

Subsurface Investigation for Design
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UNIFIED SOIL CLASSIFICATION SYSTEM

Criteria for Assigning Group Symbols and Group Names Using Laboratory Tests"

Soil Classification

Group
Symbol Group Name®
Coarse Grained Soils Gravels Clean Gravels Cu>4and1<Ccs3f GW  Well-graded gravel”
. More than 50% of coarse  Less than 5% fines® € F
More than 50% retained fraction retained on Cu<4andlor1>Cc>3 GP  Poorly graded gravel
on No. 200 sieve No. 4 sieve Gravels with Fines More Fines classify as ML or MH GM  Silty gravel"®*
than 12% fines® - ; con
Fines classify as CL or CH GC Clayey gravel™®
Sands Clean Sands Cux>6and1<Ccx<3*f SW  Well-graded sand'
50% or more of coarse Less than 5% fines® E |
fraction passes Cu <6 andlor 1 >Cc> 3 SP Poorly graded sand
No. 4 sieve Sands with Fines Fines classify as ML or MH SM  Silty sand®""
0, D
More than 12% fines Fines Classify as CL or CH SC  Clayey sand®""
Fine-Grained Soils Silts and Clays inorganic Pl > 7 and plots on or above “A” line’ CL Lean clay*t"
o AT
ﬂ(()) ./02(()):) n;i(:"?epasses the Liquid limit less than 50 Pl < 4 or plots below “A” line’ ML il
organic Liquid limit - oven dried Organic clay*-""
<0.75 oL
Liquid limit - not dried Organic silt‘-M©
Silts and Clays inorganic Pl plots on or above “A” line CH  Fatclay"*
Liquid limit 50 or more
9 Pl plots below “A” line MH  Elastic Silt“-"
organic Liquid limit - oven dried Organic clay*-*#
g a <0.75 on ~LOEMCCAY
Liquid limit - not dried Organic silt“-"2
Highly organic soils Primarily organic matter, dark in color, and organic odor PT Peat

2

ECu=De/Dyy Co= —220)
D1o x Deo

F If soil contains > 15% sand, add “with sand” to group name.

®If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM.

60

PLASTICITY INDEX (P1}
w0
4

Equation of “U” - line

ABased on the material passing the 3-in. (75-mm) sieve

Bf field sample contained cobbles or boulders, or both, add “with cobbles
or boulders, or both” to group name.

®Gravels with 5 to 12% fines require dual symbols: GW-GM well-graded
gravel with silt, GW-GC well-graded gravel with clay, GP-GM poorly
graded gravel with silt, GP-GC poorly graded gravel with clay.

Psands with 5 to 12% fines require dual symbols: SW-SM well-graded
sand with silt, SW-SC well-graded sand with clay, SP-SM poorly graded
sand with silt, SP-SC poorly graded sand with clay

I [ I I
For classification of fine-grained
soils and fine-grained fraction
of coarse-grained soils

Equation of "A” « line
| Horizontal at Pl=4 to LL=25.5.
40 +— then PI=0.73 (LL-20)

| Vertical at LL=16 to PI=’/ <
then PI=0.9 (LL-8) #~ 17

A

Hif fines are organic, add “with organic fines” to group name.

" If soil contains > 15% gravel, add “with gravel” to group name.

* If Atterberg limits plot in shaded area, soil is a CL-ML, silty clay.
K| soil contains 15 to 29% plus No. 200, add “with sand” or “with

gravel,” whichever is predominant.

L I soil contains > 30% plus No. 200 predominantly sand, add

“sandy” to group name.

"If soil contains > 30% plus No. 200, predominantly gravel, add

“gravelly” to group name.

NPI> 4 and plots on or above “A” line.

°PI < 4 or plots below “A” line.
PPl plots on or above “A” line.
2P| plots below “A” line.

1o

o\'°/ : :
/ MH or OH ;
b4 - g L~ T 1
4+- ML or OL ‘ 5
0 R ° : | i 13 11 J
0 10 162 30 4 5 € 0 8 90 100
LIQUID LIMIT (LL)

Form 111—6/98
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Final Geotechnical Engineering Report : 1r
Sheep Dip Wash Bridge — Indian Route 8084 = Many Farms, Arizona erracon
June 9, 2011 = Terracon Project No. 69095030

Laboratory Testing

Samples retrieved during the field exploration were taken to the laboratory for further
observation by the project geotechnical engineer and were classified in accordance with the
Unified Soil Classification System (USCS) described in Appendix A. At that time, the field
descriptions were confirmed or modified as necessary and an applicable laboratory testing
program was formulated to determine engineering properties of the subsurface materials.

Laboratory tests were conducted on selected soil samples and the test results are presented in
this appendix. The laboratory test results were used for the geotechnical engineering analyses,
and the development of foundation and earthwork recommendations. Laboratory tests were
performed in general accordance with the applicable ASTM, local or other accepted standards.

Selected soil samples obtained from the site were tested for the following engineering
properties:

] Consolidation = In-situ Water Content
n Sieve Analysis ] In-situ Dry Density
m Atterberg Limits

Laboratory tests were conducted on selected soil samples and the test results are presented in
Appendix B. Laboratory test results indicate that the surface and subsurface soils exhibit slight
to low compressibility potential at in-situ moisture contents. When wetted under anticipated
foundation loads, the soils exhibit low expansion potentials and slight to low collapse potentials.

Reliable = Responsive m Convenient m Innovative Exhibit B-1



PERCENT FINER

GRAIN SIZE DISTRIBUTION GR..PH
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GRAIN SIZE - mm

TEST SUMMARY
Sieve Size|] 11/2" 3/4" 3/8" #4 #10 #40 | #100 | #200
% Passing (Cumulative) 100 100 100 100 100 98 84 57.2
Specification
% GRAVEL = 0.0 D85 =0.2 D15 =
% SAND = 42.8 Dso =01 D1o =
% SILT & CLAY=  57.2 Dg = Cy=
Dj = Cc=

Sample Date: 11/3/09 - 11/4/09
Project No.: 69095030

Project Name: Sheep Dip Wash Bridge
Report Date: 6/20/2011
Sample Location: B2-3 and B2-4 @ 0.6-1.1m Blend
Liquid Limit: Not Performed

Plasticity Index: Not Performed 1rer racon

USCS Classification: CL

Material Description: Sandy Lean Clay
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Evaluation of Compression Strength of Steel

For HP Section 14x102  Metric HP360x152 Sheep Dip Wash
Es= 2.00E+08 kN/m* 2.90E+07 psi

f= 36 ksi

A= 30 in® 19354.8 mm*

b= 14.8 in 375.92 mm

t= 0.705 in 17.907 mm

Po= QA

IF bd/(2*t)<k*SQRT(E/f,) THEN Q=1

Q= 1
thus
Po= 1080 kips
Now,
Pe= (REJ(Klrg)?)*A,
I= 325 ft length of driven pile
rs= 3.56 in radius of gyration of weaker section
k= 0.65 k 0.65 for fixed top-fixed bottom condition
0.8 for pinned top-fixed bottom condition
P.= 1693414 Ib
1693.414 kips
Py= (0.658FFe)+p, if Po/Po<0.44
P:= 827 kips 3,678 kN
Resistance Factor
b= 0.5
Ps= O P

413 kips 1,837 kN
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Transverse Deflection vs. Depth
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Longitudinal Deflection vs. Depth
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Transverse Shear vs. Depth
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Moment y dir (kN-m)
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Moment (about Longitudinal Axis) vs. Depth
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