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 Abbreviated Structure Geotechnical Report 
 
Original Report Date: 5-24-2017 Proposed SN: 050-0259 Route: FAS 169 (US 52) 
Revised Date: 7-19-17 Existing SN: 050-0052 Section: 121-BR 
Geotechnical Engineer: Terry McCleary of McCleary Engineering County: LaSalle 
Structural Engineer: Joseph M. Lowrance of Farnsworth Group, Inc. Contract: 66A57 
 
Indicate the proposed structure type, substructure types, and foundation locations (attach plan and elevation 
drawing):  A proposed 3 span structure, 134.00 ft. back to back abutments (outside spans of 47.00 ft. and a middle 
span of 40.00 ft.) with a 30 degree left-forward skew with a concrete deck supported by steel beams wide enough to 
carry 2 lanes @ 12 ft. with 4 ft. shoulders over the Little Vermilion River in Troy Grove.  The superstructure will rest 
on integral abutments supported by steel piles bearing on limestone and drilled shaft piers with web walls.  The 
proposed piers are located between the existing spread footings.  See the attached TS&L drawing for more 
information.  Factored loadings are estimated to be 532 kips at the abutments and 556 kips at each pier (Loadings 
sheet attached).  The pier foundation width is estimated to be 40.6 ft.   
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):  The 1955 bridge plans showed data from 2 borings, at the west abutment and west pier.   Both were 
topped with 2 to 8 ft. of stiff gravelly clay fill over 12 to 13 ft. of medium to very stiff clays, silty clays, and sandy clays.  
Below this was 4 to 6 ft. of dense to very dense angular gravel and limey silt.  The underlying bedrock was hard gray 
brown limestone at about an elevation of 618 (W. abutment) and 621 (W. pier).   
 
The two 2014 borings were taken at the west and east abutments, borings 01 and 02, respectively.  The borings were 
advanced down to limestone, then the limestone was cored 20 ft.  Boring 01 had a top 20 ft. of very stiff to hard silty 
clay, silty clay loam fills with silt pockets/organics and gravel pieces.  Qu's varied from 2.5 to 4.0 tsf.  This was over 
4.5 ft. of very stiff to soft sandy clay/sandy loam alluvial deposits with sand and organics layers.  This was over 5.5 ft. 
of medium gray fine sand to course gravel.  The top 12 inches of the limestone bedrock was weathered.  Limestone 
was at elev. 619.20.  The groundwater level at completion was 619.2.  Boring 02 was taken at the east abutment.  It 
showed the top 10 ft.to be hard and stiff silty clay and silty clay loam fills with gravel pieces with Qu's at 4.0 and 4.5 
tsf.  This was over 4.5 ft. of very still silty clay loam tilll with a  Qu of 3.1 to 4.0 tsf.  The bedrock limestone was 
encountered at elev. 634.86.   
 
Both rock cores showed the top 10 to 15 ft of limestone as being highly fractured.  The remainder of the the cores 
showed some cracking and very good strengths.  Rock Core 02C (S.E. Quad.) had a 3 in. shaley sand layer at an 
elev. of 620.86 and thin pockets, seams, & crack fills of Greenish Gray Shale from elevs. 620.36 to 618.86.  See the  
attached Rock Core Logs. 
 
Note that the 2014 borings show a rise in the elevation of the limestone of almost 16 ft. from the west boring to east 
boring.  It is apparent from field observations and the as-built plans that the jump in elevation occurs between the 
east pier and east abutment, somewhere under the east 2:1 slopewall.  
 
We do not see any need for further sub-surface investigation.  The 1955 and 2014 boring data are attached. 
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:  The proposed structure will maintain the same profile and location as the 
existing structure, there are no existing settlement issues, and future settlement is a minimal consideration.  No 
ground improvement beyond normal construction practice is expected at this site, therefore, no further testing or 
analysis is proposed at this time. 
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 are no new cuts or fills.  
The current endslopes have concrete slopewalls while the proposed structure has Class A-4 Rip Rap slopewalls.  We 
analyzed short term (undrained) conditions for the temporary end slopes for both abutments.  Since we don't know 
the exact limits of the rock between the east pier and abutment, we estimated the location of the rock.  The high Qu 
values of the Silty Clay and Silty Clay Loam material ranged between 3.1 and 4.5 tsf; this minimizes the potential for 
a slope failure of the east end slope.  The short term slope analysis showed the east end slope with a factor of safety 
of 16.7.  The west side short term analysis showed a factor of safety of 2.6.   See attached SLIDE analyses. 
 



The factors of safety were estimated using commercially available SLIDE 6.0 software.  No further testing or analysis 
is 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:   

Event/Limit Design Scour Elevations (ft.) Item 
 State W. Abut Pier 1 Pier 2 E. Abut. 113 
Q100 - ±619.0 ±619.0 -   
Q200 - ±619.0 ±619.0 - 8 

Design 642.76 ±619.0 ±619.0 643.55   
Check 642.76 ±619.0 ±619.0 643.55   

The type of superstructure and terrain would not allow access to the substructure locations at Piers 1 and 2; therefore 
the scour elevations are approximate. 
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:  The seismic soil class site = C. The SD1 = 
0.068 g. The SDs = 0.121 g.  The Seismic Performance Zone (SPZ) for this bridge = 1 and therefore a liquefaction 
analysis was not performed.  
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 used the 
information from Boring 01 N.W. Quad.) and Boring 02 (S.E. Quad.) to design the foundations for the proposed 
structure.  We cross checked these with the elevations given in the 1955 plans.  Due to field conditions, it was not 
possible to obtain borings close to the piers.  We supplemented the borings with Rock Cores 01C (N.W. Quad.) and 
02C (S.E. Quad.).  No geotechnical reducrions in the foundation depth because of the limestone bedrock that is 
present.  
 
Integral Abutments - The west abutment should utilize conventional contruction methods to drive piles to refusal into  
the  limestone. We recommend shoes because of the need to drive into the highy fractured limestone.  Driving  
through weathered limestone and setting into the denser but highly fractured material another foot would put the tip 
elevation at approximately 616.8. At the east abutment, the shallow bedrock and the stiffness of the soils dictate the 
need to precore and socket the piles into the bedrock.  Utilizing bentonite to backfill a minimum 10 ft. length of the pile 
would allow the required movement for an integral abutment. See the attached drilled shaft tables for the east 
abutment for further information 
  
H-piles are recommended for both abutments, whether they are driven or drilled and socketed into the rock.  See the 
attached pile tables for the design, resistances, and pile lengths.  Because of the difference in bedrock elevations 
from the east and west abutments, test piles are recommended if driven pilling are used as the foundation.  At least 
one test pile at the west abutment is recommended. 
 
If a semi-integral abutment is desired for the east abutment, drilled shafts are also an option for the east abutment. 
 
Drilled Shafts/Rock Sockets - See the attached drilled shaft tables for shaft resistances at various tip elevations and 
socket diameters.  See the attached rock core logs for further information regarding rock quality. The use of casing 
for the drilling shafts, above the bedrock is recommended because of the sandy soils encountered in the borings.  
Calculate the estimated water surface elevation and determine the need for cofferdams (type 1 or 2), and seal 
coat:  The estimated water surface elevation is 629.5 ft.  The proposed piers are drilled shafts in rock; they will have 
casings. The concrete for the web walls could be tremied as shown on the TSL drawing. This negates the need for 
cofferdams at the piers.   
  
Assess the need for sheeting or soil retention or temporary construction slope and provide recommendation 
for other construction concerns:  The road will be closed during construction and there will be no need for 
temporary sheeting or other soil retention methods at the stage construction line. 

 
This report was prepared by McCleary Engineering 
Terry@mcclearyengineering.com 
Office Phone 815-780-8486 
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Design Maps Summary Report

Report Title

Building Code Reference Document

Site Coordinates

Site Soil Classification

PGA = 0.046 g As = 0.056 g

SS = 0.101 g SDS = 0.121 g

S1 = 0.040 g SD1 = 0.068 g

User–Specified Input
SN 050-0259 US 52 over the Vermilion River
Wed May 17, 2017 16:19:40 UTC

2009 AASHTO Guide Specifications for LRFD Seismic Bridge Design
(which utilizes USGS hazard data available in 2002)

41.46779°N, 89.07675°W

Site Class C – “Very Dense Soil and Soft Rock”

USGS–Provided Output

Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the accuracy of
the data contained therein. This tool is not a substitute for technical subject-matter knowledge.









Metal Shell, Precast
concrete and/or Timber
Piling should not be
used on this project
due to the close
proximity of bedrock
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