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 Abbreviated Structure Geotechnical Report 
 

Original Report Date: 10/29/20 Proposed SN: 017-2015. Route: FAP 332 
Revised Date: 3/8/21 Existing SN: 017-0022 Section: 20B-1 
Geotechnical Engineer: Bill Kramer County: Crawford 
Structural Engineer: Nephtali Rivera-Martinez Contract: 74755 
 

Indicate the proposed structure type, substructure types, and foundation locations (attach plan and elevation 
drawing):  A 55’ long cast in place 10’ x 8’ double box culvert with horizontal wings is anticipated. 

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):  Existing Structure: Structure No. 017‐0022 was originally constructed in 1921 under S.B.I. Route 1, 
Section 20 at station 912+23. The superstructure consists of a single span, 11‐½” thick reinforced concrete slab 
bridge with a 4” thick concrete wearing surface supported on closed abutments with wingwalls on spread footings 
at the north and south. On 1960, the structure was widened under S.B.I. Route 1, Section 20‐BY‐1. The structure 
was expanded from 20’ wide to 46’‐4” wide and the wingwalls were removed and replaced. One lane of traffic will 
be maintained utilizing stage construction.  Existing boring data consists very hard cemented clay loam till.    
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:   No increase in grade or widening is planned so by inspection, settlement is 
anticipated to near zero and thus not an issue to address.   

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:   No increase in grade or 
widening is planned so by inspection, slope stability is anticipated to have a factor of safety of above 1.5 (which is 
the minimum required).  
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:  Scour is not required to be calculated at box culverts due to their cutoff wall and CIP bottom 
slab protection to the foundation soils.  In addition, rip rap is being placed at the inlet and outlet ends of the box to 
arrest any local scour holes that might develop in these locations.  
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:  Liquefaction is not an issue at this location 
due to the consistent cohesive soils which are unable to liquefy.  Buried structures are not required to be designed 
for seismic loading and thus no seismic data is required for the TSL plan.  
Confirm feasibility of the proposed foundation or wall type and provide design parameters.   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:    The foundation treatment at the wings and the box consists of the standard process of excavating 
down to the bottom of slab or wing/cutoff wall and pour the first sequence of box concrete. No working platform, 
removal and replacement or other ground improvement is necessary at this location.   The wing length appears to 
be short enough to use horizontal cantilever wing which we recommend.  Precast alternate is not allowed according 
to the district preference on the structure report.  Looking at the soils at the site and loading on the new box, we 
don’t see any problem with allowing a precast box alternative.  
Calculate the estimated water surface elevation and determine the need for Cofferdams (Type 1 or 2), and 
seal coat:   The estimated water surface elevation (EWSE) is 482.4 ft. according to the district hydraulic group.  The 
soils are cohesive so water diversion (which is incidental to box construction) is very feasible, and the wing type is 
expected to be horizontal cantilever, we see no need for any cofferdam.   
Assess the need for sheeting or soil retention or temporary construction slope and provide recommendation 
for other construction concerns:   Staged construction will be carried out using stage construction.  Our unit 
believes at temporary sheeting piling design will work and should be shown on the TSL.  During final plans 
development, our unit should be contacted to determine the required section modulus and tip elevation to be 
shown on the contract plans.  The existing footing should have sufficient bearing capacity (at least 5 ksf. factored) to 
support the temporary stage construction loadings (factored) which are indicated to be around 4 ksf. due to that 
addition of a new 14” concrete slab to strengthen the deck during stage construction.  
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