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Indicate the proposed structure type, substructure types, and foundation locations (attach plan and elevation 
drawing):  The anticipated structure type is a single span steel beam superstructure with integral abutments 
supported by steel H-piles driven to bedrock.  The estimated factored loading is reported to be 1225 kips/abutment 
which if a pile is placed under each beam, it would require a nominal required bearing of 372 kips/pile. 

Discuss the existing boring data, existing plans foundation information, new subsurface exploration and 
need for any additional exploration to be provided with SGR Technical Memo (attach all data and subsurface 
profile plot):  Two borings were taken by the district which both extended to bedrock which was encountered around 
45’ below the bottom of the abutments.  One core was taken which provided a minimum of 52% RQD which is typical. 
At our request, a sample was tested to determine the Unconfined Compressive Strength which was 572 tsf.     

Provide the location and maximum height of any new soil fill or magnitude of footing bearing pressure.  
Estimate the amount and time of the expected settlement.  Indicate if further testing, analysis, and/or ground 
improvement/treatment is necessary:  With the new grade raise expected to be less that a foot, this new load is 
not enough to cause any settlement given the highest moisture content is 28%, we would not expect any settlement 
at this location.  

Identify any new cuts or fill slope angles and heights.  Estimate the factor of safety against slope failure.   
Indicate if further testing, analysis or ground improvement/treatment is necessary:  The slopes are going to be 
cut back at a 2:1 with no sign of existing side slope instability.   Given strong soil strengths and only a very small raise 
grade raise, we believe the factor of safety against slope instability if well above the minimum required for a cut slope.  

Indicate at each substructure, the 100-year and 200-year total scour depths in the Hydraulics report, the non-
granular scour depth reduction, the proposed ground surface, and the recommended foundation design 
scour elevations:  Since both abutment end slopes are protected by rip rap, no scour losses have been taken into 
account so the scour elevations would be the bottom of abutment elevation which is 363.45’.   

Determining the seismic soil site class, the seismic performance zone, the 0.2 and 1.0 second design 
spectral accelerations and indicate if that the soils are liquefiable:  Soil Site Class is “D”, the Seismic 
performance zone is “3”, and the SD1 & SDS is equal to 0.327g and 0.766g respectively.  Liquefaction is not a 
concern at this location due to the consistently cohesive nature of the soils at the site. 

Confirm feasibility of the proposed foundation or wall type and provide design parameters.  Attach a pile 
design table indicating feasible pile types, various nominal required bearings, factored resistances available 
and corresponding estimated lengths at locations where piles will be used.  Provide factored bearing 
resistance and unit sliding resistance at various elevations and confirm no ground improvement/treatment is 
necessary where spread footings are proposed.  Estimated top of rock elevations as well as preliminary 
factored unit side and tip resistance values shall be indicated when drilled shafts are proposed:  We 
recommend using H-Piles to support the proposed abutments.  H piles are preferred in high seismic areas such as 
this although Metal shell piles are also feasible for lower factored pile loadings.  Specifying Metal Shells with larger 
bearings would run the risk of running long and being damaged if they encounter bedrock.  Metal Shells would also 
require the use of a test pile.  The consistent top of rock elevations allows us to avoid using a test pile if H-Piles are 
used by estimating the pile length conservatively long to avoid splicing.  Please see the attached table for a list of 
Nominal Required Bearings, Factored Resistances Available and the corresponding Estimated Pile Lengths.  The 
piles used at this location must be fitted with a metal shoe or pile point.   

Calculate the estimated water surface elevation and determine the need for cofferdams (type 1 or 2), and seal 
coat:  The estimated water surface elevation was calculated to be equal to 363.45’.  No cofferdams or seal coats will 
be required. 

Assess the need for sheeting or soil retention or temporary construction slope and provide recommendation 
for other construction concerns:  The structure will be stage constructed and the stage one removal of the existing 
closed abutment stem will require Temporary Sheeting Piling which is found to be feasible.   The first sheet should be 
connected to the existing abutment stem to help promote sheeting stability due to the footing preventing sheeting 
penetration. 

 



Pile Design Table 

Nominal Factored Estimated

RequiredResistance Pile

Bearing Available Length

(Kips) (Kips) (Ft.)

Steel HP 8 X 36 286 157 51

Steel HP 10 X 42 335 184 51

454 250 52

418 230 52

497 273 52

589 324 53

664 365 54

578 318 54

705 388 54

Steel HP 14 X 102 810 445 55

Steel HP 14 X 117 929 511 55

194 107 30

211 116 32

224 123 35

190 104 25

215 119 27

231 127 30

251 138 32

264 145 35

190 104 25

215 119 27

231 127 30

251 138 32

264 145 35

191 105 22

223 123 25

253 139 27

269 148 30

292 161 32

306 168 35

Steel HP 14 X 89

Steel HP 10 X 57

Steel HP 12 X 53

Steel HP 12 X 63

Steel HP 12 X 74

Steel HP 12 X 84

Steel HP 14 X 73

Metal Shell 12"Φ 

w/.25" walls 

Metal Shell 14"Φ 

w/.25" walls 

Metal Shell 14"Φ 

w/.312" walls

Metal Shell 16"Φ 

w/.312" walls
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   Boring #        Specimen#           Depth     Unconfined Compression 
  
     1-S                 1        53’0” – 64’6”           7949 psi.      
 
     1-S                            2                            No Test  -  Sample too small 
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