
 
 
 

 

 

DESIGN MEMORANDUM 

PROPOSED ARCH BRIDGE OVER ORAIBI WASH 

BLACK MESA, ARIZONA 

WT REFERENCE NO. 3120PS97 

Project Description 

 

The project will consist of constructing an arch bridge to carry BIA Route N8066(3) over the Oraibi Wash. 

The design recommendations presented herein were based upon the soil boring information and 

laboratory tests that were performed for the Final Geotechnical Investigation and Foundation 

Recommendation Report prepared by Amec Foster Wheeler dated June 15, 2016 (Project No. 17-2015-

4045).   

 

On a preliminary design basis the bridge is planned to be supported by spread footings designed for an 

allowable bearing pressure of approximately 4,000 pounds per square foot (psf). The footings are 

planned to have dimensions on the order of 11 feet by 136 feet and will have a bottom of footing 

elevation of approximately El. 2027 meters. 

 

Subsurface Conditions 

 

Borings B-1 through B-5 were drilled in the area of the proposed bridge. Copies of the test boring logs and 

the approximate boring locations are attached. The borings drilled along the top of the wash banks 

(Borings B-1 and B-2) typically encountered moderate-strength lean clay within the influence zone of the 

proposed foundations.  The borings drilled in the bottom of the wash (Borings B-2, B-3, and B-5) typically 

encountered low-strength clays within the influence zone of the proposed foundations. 

 

Design Recommendations 

 

The soil at the proposed foundation bearing elevation exhibits low-strength characteristics and is not 

considered to the suitable for direct foundation support. The foundations should therefore be underlain by 

a layer of engineered fill in order to distribute the foundation loads over a wider area so that less load is 

transmitted to the underlying low-strength clay. Based upon the conditions encountered at the boring 

locations it is expected that it will be necessary to overexcavate the foundation area to depths of about 5 

to 10 feet below the proposed bottom of footing. For design purposed it should be assumed that an 
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overexcavation depth of 10 feet will be required. It may be possible to reduce this overexcavation depth 

depending upon the conditions that are encountered during construction. The overexcavations should 

extend a lateral distance of at least one foot for every foot of fill that is required beneath the foundations. 

For example, if 10 feet of overexcavation is required, the overexcavations should extend a lateral distance 

of at least 10 feet beyond the outside edges of the foundations.  

 

The foundation overexcavations should be backfilled to the design bearing elevation with imported 

engineered fill compacted to a minimum of 100 percent of the standard Proctor maximum dry density 

(ASTM D-698). The engineered fill should consist of a well-graded sand and/or sand and gravel approved 

by the project geotechnical engineer. 

 

Relatively soft deposits may be present at the base of the overexcavation. This material may become 

disturbed by construction equipment traffic. It may be necessary to place a layer of course aggregate, 

possibly in conjunction with a geogrid, in order to develop a stable subgrade for fill placement and 

compaction.  

 

Groundwater will likely be encountered in the overexcavation. Dewatering will be required so that the 

overexcavation remains dry during fill placement and compaction.  

 

 

 

 

 

 

 

 

Prepared by:  Roger K. Southworth, P.E. 

                          Senior Geotechnical Engineer 

 

 

 

 

Reviewed by:  Randolph Marwig, P.E. 

                           Senior Principal Geotechnical Engineer 
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