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Structure Number: (010-0090 (E) 010-0293 (P) 
Champaign County, Illinois 
 
BFW Project: 18170 

1.0 General Project Description and Proposed Structure Information 

1.1 Introduction  

The purpose of this Structure Geotechnical Report (SGR) is to document subsurface 

conditions observed at the project site and provide geotechnical analysis of anticipated 

conditions related to the proposed structure and to provide engineering design and 

construction recommendations.  This SGR was developed by Bacon Farmer Workman 

Engineering and Testing, Inc. (BFW) using drilling data provided by Geo Services and 

McCleary Engineering. 

1.2 Project Description  

The project will consist of the complete replacement of the existing three span bridge (SN 

010-0090) with a two-span bridge (Proposed SN 010-0293) located on C.H. 12 (St. Joseph 

Road) crossing Salt Fork Vermilion River in Champaign County, Illinois.  The project is 

located approximately 1.0 east of Sidney, Illinois. 

A general structure location map is shown on a USGS Topographic Location Map, Appendix 

A.  The site lies within the limits of Third Principal Meridian (T. 18N R. 10E Section 6) within 

Champaign County in the Bloomington Ridged Plain Physiographic Region. 

1.3 Existing Structure Information 

The existing structure (SN 010-0090) was originally build in 1914 as SA12, Section 89-15D 

and reconstructed in 1979 as F.A.S. Rte. 516 Section 77-00089-01-BR.  The existing Structure 

consists of three simple spans of PPC deck beams supported by closed abutments on spread 

footings and solid wall piers on timber piles. Back to back abutments length measures 173’-

11” and out-to-out width measures 30’-0” 

1.4 Proposed Structure Information 

The proposed structure (SN 029-2501) will consist of a two-span continuous 54” web plate 

girder (composite full length) with 8” reinforced concrete deck with 0-degree skew.  The 

proposed structure length is 267’-0” back to back and deck width is 34’-10” out-to-out.  The 

proposed bridge centerline station will be 26+61.50.  Abutments will be supported by steel H-

piles with center pier on a H-pile supported footing.  The proposed grade of the roadway will 

have only slight variations when comparted to the existing. A preliminary Type, Size and 

Location Plan (TSL), as provided by BFW is included in Appendix B.   

Based on TSL, the existing water static elevation is approximately EL 639.5 with approximately 

streambed elevation of EL. 635.49, respectively.  Traffic will be detoured during construction. 
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2.0 Site Investigation, Subsurface Exploration and Generalized Subsurface Conditions 

An initial subsurface investigation was conducted and logged by IDOT district in June 2018.  

Due to deep foundation requirements, additional depth was needed from soil boring data.  An 

additional soil boring was advanced on October 4, 2018 by McCleary Engineering.  BFW was 

not present on-site during any subsurface activities.  Therefore, no observations were made 

by BFW concerning the conditions of subsurface surface samples or test results obtained.  

Based on information provided, three Standard Penetration Test (SPT) borings have now been 

advanced on site.  One boring was advanced on the south side of the existing structure and 

designated as B-1SW (Sta. 25+16 10.5 ft. Lt). The second boring was advanced on the north 

side of the structure and designated as B-2 NE (Sta. 28+50 11.0 ft. Rt).  The third boring was 

advanced near the center pier and designated as B-3 (Sta. 26+54.2 22.0 Rt). 

Subsurface boring locations are shown on the TSL Plan found in the Appendix B of this 

report.  Boring logs provided by Geo Services, Inc and McCleary Engineering are included in 

Appendix C with a subsurface soil profile included in Appendix D. 

2.1 Subsurface Conditions 

Generalized subsurface conditions for all borings is provided. Surface coverage for the 

northern (El. 657.41) and southern (El. 658.11) borings included a surface coverage of 

approximately 1.0 ft. thick hot mix asphalt (HMA) followed by approximately 11 ft. of brown 

to red/brown firm, sandy clay to silty clay loam (embankment).  Standard Penetration Tests 

(SPT) driving resistances (N-values) ranged between 7 to 9 with unconfined compressive 

strengths (Qu) ranging from 0.9 to 2.1 tons per square foot (tsf) with soil moistures ranging 

from 12 to 18 percent.  No surface coverage was encountered at the center pier boring 

(El.646.69).  Below Elev. 646.69 in all borings, the sandy to silty clay loam continued to 

approximate El. 641.41 and 639.69 where a fine brown sand to loose gray silty fine to medium 

coarse sand was encountered in the southern and center pier borings. In the northern boring 

the clay loams continued with depth.  The sands were very loose in consistency with SPT 

driving resistances (N-values) ranging from 3 to 9 with soil moistures ranging from 19 to 47 

percent.  The loose sands continued in the southern and center borings to approximately 

El.633.91 and 632.19 where all of the borings encountered a stiff to very stiff clay to sandy 

loam till.  SPTs yielded N-values ranging from 6 to 15 with unconfined compressive strengths 

(Qu) ranging from 0.5 to 2.3 tons per square foot (tsf) with soil moistures ranging from 12 to 

18 percent.  In each boring the silty to sandy clay loam till increase significantly in consistency 

at elevations between El. 624.50 to 620.11 where cobble or boulder layers were encountered.  

SPTs yielded N-values ranging from 58 to splitspoon refusal (50+).  The hard, silty to sandy 

clay loam till continued with depth with intermittent sand and gravel layers with large cobbles 

to either planned boring termination or auger refusal elevations of between 597.41 to 598.11 
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in borings 1SW and 2NE.  In the center pier boring, B-3, the sandy clay loam extended to El. 

599.19 where the soil transitioned into a gray, dense, fine to medium sand with trace clay.  The 

sand was dense in consistency with SPTs yielding N-values in the range of 46 to 64.  The dense 

sand extended to El. 588.69 where it transitioned back to a sandy clay loam till.  The sandy 

clay loam till was hard to very hard in consistency.  SPTs yielded N-values ranging from 59 to 

77 with unconfined compressive strengths (Qu) ranging from 8.2 to 8.7 tons per square foot 

(tsf) with soil moistures ranging from 11 to 18 percent.  The hard-silty clay loam till extended 

to boring termination of El. 575.19  

2.2 Groundwater 

Static groundwater elevations were recorded for where first encountered during drilling 

activities and upon completion.  However, due to wash boring techniques being used, 

groundwater elevations upon completion were only available for the center pier boring, B-3. 

   Table 2.2.1.   Groundwater Elevations  

Boring First Encountered Upon Completion 

1SW (South Abutment) N/A N/A (Wash Bored) 

2NE (North Abutment) 642.1 N/A (Wash Bored) 

B-3 (Center Pier) 638.7 639.7 

Given the short time for groundwater elevation monitoring, the true groundwater elevation 

may not be known. However, we anticipated the groundwater level at the site is closely tied to 

the water level in the Salt Fork Vermilion River and will be subject to seasonal and rainfall 

variations.   

3.0 Geotechnical Evaluations 

3.1  Settlement 

The new approach slabs on either end of the bridge will be supported by new engineered fill.  

It is anticipated that approximately 2.3 feet (at the north abutment) and 1.6 feet (at the south 

abutment) will be placed at the new embankment approaches.  Based on preliminary 

settlement calculations, the increase in stress due to the increase in fill would produce only 

minor settlements in the range of less than 0.3-inch near the north and south abutments and 

should not adversely affect the approach pavements.  Therefore, the anticipated settlement of 

the abutments due to the regrading activities is considered to be negligible. 
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3.3 Slope Stability 

There is no increase in the roadway profile grades for the northern approach which have had 

historic stable slopes.  On the southern approach embankment are being slightly widened with 

slopes being reduced from 2 horizontal to 1 vertical (2H:1V) to 3 horizontal to 1 vertical 

(3H:1V); therefore, no stability problems are expended for the new side embankments 

3.4 Seismic Considerations  

The seismic hazard for the site was analyzed per the IDOT Geotechnical Manual, IDOT 

Bridge Design Manual, and AASHTO LRDF Bride Design Specifications.  The Seismic Soil 

Site Class was determined per the requirements of All Geotechnical Manual Users (AGMU) 

Memo 9.1, Design Guide for Seismic Site Class Determination, and the “Seismic Site class 

Determination” Excel spreadsheet provided by IDOT. 

The proposed bridge has two individual spans less than 200 feet and a total length less than 

750 feet; therefore, the calculated results at each substructure unit was averaged to obtain a 

global Site Class Definition.  Based on subsurface information the Seismic Site Class is D.   

Based on the seismic hazard maps the following coefficients should be used in design: 

Ss=0.154  g,  Fa=1.60;  therefore  Design  Spectral  Accelerations  at  0.2  sec,  (SDs)=0.246 g 

S1=0.058  g,  Fv=2.40;  therefore  Design  Spectral  Accelerations  at  1.0  sec,  (SD1)=0.139 g 

According to the AASHTO LRFD Bridge Design Specifications, a site coefficient, which is a 

function of the soil profile types, is required for the calculation of minimum earthquake design 

forces.  Based on the soils encountered and the depth to bedrock, the Seismic Performance 

Zone (SPZ) = 1 (SD1 <0.15 g).   

3.5     Liquefaction 

Liquefaction analysis was conducted using Design Guide AGMU Memo 10.1 – Liquefaction 

Analysis.  As noted in the previous paragraph the Seismic Performance Zone (SPZ) is SPZ – 

1 and the Peak Ground Acceleration (PGA) modified by the zero-period site factor, Fpga is 

less than 0.15.  Therefore, no liquefaction of soil layers is anticipated to occur. 

3.6 Scour  

Based on the preliminary TSL (Appendix B), both the southern and northern abutments 

contain Class A6 stone riprap cover; therefore, design scour elevations should correspond to 

the bottom of the abutment cap.  
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Design scour elevation reduction for the center pier was analyzed from soil data from boring, 

B-3.  Based on the soil data, erodible sands and very stiff (Qu>1.5 tsf) clay loam tills were both 

encountered within the proposed scour depth range (sands layer was in the upper portion) A weighted 

average of the soils properties was used in consideration of the reduction of the scour depth.  

A reduction in design scour depth of 25% was recommended.  Scour elevation are provided 

in the following table. 

                                            Table 3.6.1.  Scour Elevations 

Event / Limit 
State 

Design Scour Elevations (ft.) Item 113 

S. Abut Pier N. Abut 

5 

Q100 649.04 627.24 650.79 

Q200 649.04 626.24 650.79 

Design 649.04 627.24 650.79 

Check 649.04 626.24 650.79 

3.7 Mining Activity  

According to the Illinois State Geological Survey (ISGS) “Coal Mines in Illinois Viewer”, no 

coal mining has been conducted in the vicinity of the project site.  

4.0 Foundation Evaluations and Design Recommendations 

Based on the results of the subsurface exploration, current site conditions observed, and 

laboratory results, items of geotechnical interest and considerations are discussed in the 

following sections. 

4.1 Foundation Type Feasibility  

Based on the preliminary TSL, the proposed structure (SN 010-0293), Station 26+61.50 will 

be constructed of a 54” web plate girder (composite full length) on integral abutments with 

center pier with web wall.  Abutments will bear on single row of vertical steel H-piles with the 

center pier bearing on a multi-row H-pile supported footing.   

Metal shell (MS) piles were not feasible based on the lower lateral support provided by the 

vertical piles and presence of dense soils with cobble/boulders which increases the risk of pile 

damage during driving. Other alternatives such as shallow spread footings were considered.  

Shallow spread footings are not a viable option due to the risk of scour and the presence of 

soft soil zones.  
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A single row of H-pile pier bent with solid wall encasement was considered for the center pier 

location. However, scour depths cause significant unbraced pile lengths which coupled with 

larger lateral loading yielded unacceptable lateral movements.   

Drilled shafts ranging from 4 to 7 feet in diameter at depths from 30 to 55 feet were also 

considered for structural support.  The drill shaft design was deemed an inefficient design 

based on conversations with the TSL Structural Engineer and IDOT.  The inefficient design 

determination was based on the shaft diameter and depth required for capacity, the 

accompanying reduction of capacity due to increased added self-weight and the need for a 

cofferdam for construction.  After discussions with TSL Structural Engineer and IDOT, a 

multi-row H-pile supported footing was deemed an acceptable option. 

4.2 Driven Pile Supported Foundations  

The piles considered for this site include side friction and end bearing H-piles.  Dense to hard 

glacial tills were encountered in each of the soil borings to boring termination depths.  Due to 

indications of cobbles/boulders within the soil borings advanced, the use of metal shell piles 

is not recommended.  No bedrock was encountered during drilling activities. 

 

The Modified IDOT static method Excel spreadsheet was used to estimate the pile lengths as 

per AGMU Memo 10.2.   Where possible the H-piles should be driven to their Maximum 

Nominal Required Bearing.  Pile shoes are recommended due to the presence of boulders 

 

The preliminary axial factored loads were provided by the structural engineer for each 

abutment and center pier and are provided in Table 4.2.1.  

          Table 4.2.1 – LRFD Total Vertical Loads 

Location 
Axial Loads (LRFD) 

(Kips) 

North Abutment 
1430     Strength I 

1020     Service I 

South Abutment 
1200     Strength I 

850     Service I 

Pier 
3710     Strength I 

2715     Service I 

 

No geotechnical losses due to down drag, liquefaction or scour were included in the axial 

capacity calculations for either abutment.  Due to the proposed depth of the pile supported 

footing, geotechnical losses due to scour were included in the axial capacity calculations.   
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Tables 4.2.2, 4.2.3 and 4.2.4 summarize the estimated pile lengths for H-piles of various sizes 

for the north and south abutments and center pile supported footing, respectively.  The pile 

cutoff elevations used for the analysis were taken at El. 652.79 and El. 651.04 for the north 

and south abutments, respectively (based on 2 feet of embedment into cap).   The pile cutoff elevation 

used for the analysis of the pile supported footing was El. 631.0 (based on 1 feet of embedment into 

footing).  

Based on subsurface data, pre-drilling may be required due to cobbles at elevations from El. 

608 (B-3) to 620 (B-2NE).   Test piles are recommended for center pier and each abutment 

location.  It should be noted that the production piles should not be ordered until after the 

test piles have been driven. 

                        Table 4.2.2.    Pile Bearing Capacity – North Abutment 

Pile 

Description 

Nominal 

Required 

Bearing 

(kips) 

Factored 

Resistance 

Available 

(kips) 

Estimated 

Pile 

Length 

(ft) 

HP 12 X 53 276 152 43 

 345 190 48 

 419* 230* 50 

HP 12 X 74 538 296 61 

 546 300 64 

 589* 324* 68 

HP 14 X 73 336 185 43 

 420 231 48 

 578* 318* 50 

HP 14 X 89 655 360 61 

 663 365 64 

 705* 388* 68 

HP 14 X 102 756 416 72 

 745 410 74 

 758 417 77 

HP 14 X 117 766 421 72 

 755 415 74 

 767 422 77 

* - Max Nominal Required Bearing 
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                          Table 4.2.3   Pile Bearing Capacity – South Abutment 

Pile 

Description 

Nominal 

Required 

Bearing  

(kips) 

Factored 

Resistance 

Available  

(kips) 

Estimated 

Pile 

Length 

 (ft) 

HP 12 X 53 373 205 70 

 381 209 72 

 391 215 75 

HP 12 X 74 386 212 70 

 392 215 72 

 402 221 75 

HP 14 X 73 452 248 70 

 472 260 72 

 490 269 75 

HP 14 X 89 460 253 70 

 480 264 72 

 497 274 75 

HP 14 X 102 465 256 70 

 485 267 72 

 503 277 75 

HP 14 X 117 473 260 70 

 492 271 72 

 511 281 75 
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                               Table 4.2.4   Pile Bearing Capacity – Center Pier 

Pile 

Description 

Nominal 

Required 

Bearing  

(kips) 

Factored 

Resistance 

Available  

(kips) 

Estimated 

Pile 

Length 

 (ft) 

HP 12 X 53 329 180 17 

 371 203 19 

 419* 230* 23 

HP 12 X 74 544 298 49 

 557 305 52 

 551 302 54 

HP 14 X 73 539 295 37 

 545 299 39 

 578* 318 43 

HP 14 X 89 667 366 49 

 683 375 52 

 672 369 54 

HP 14 X 102 676 371 49 

 692 380 52 

 681 374 54 

HP 14 X 117 686 376 49 

 702 385 52 

 690 379 54 

* - Max Nominal Required Bearing 

 

4.4 Lateral Pile Design Parameters  

Based on Section 3.10.1.10 of the 2012 IDOT Bridge Manual, when lateral loadings exceed 3 

kips for LRFD a detailed soil structure interaction analysis is needed.  The lateral response can 

be developed by modeling the soil/pile interaction with the computer program LPILE which 

required soil input values determined soil interaction values. Approximate soil input 

parameters have been developed for LPILE static lateral load analysis and are included in 

Appendix D. 

5.0    Construction Considerations 

Based on the results of the subsurface exploration, current site conditions observed, and 

laboratory results, items of geotechnical interest and considerations are discussed in the 

following sections. 
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5.1 Construction Activities 

Construction activities should be performed in accordance with the current IDOT Standard 

Specifications for Road and Bridge Construction and any pertinent Special Provisions or 

Policies. Should any design considerations that were assumed by BFW change, BFW should 

be contacted to determine if the recommendations are still valid. 

5.2 Temporary Sheeting and Soil Retention 

Based on the preliminary TSL, traffic will be detoured during construction of the bridge.  
Therefore, temporary soil retention used for staged construction will not be required.   

5.3 Cofferdams 

Based on the preliminary TSL, a pile supported footing with web wall is proposed for the 

center pier with the bottom of the footing at El. 630.0.  The estimated surface water elevation 

(ESWE) was calculated as 639.5 feet.  River levels will fluctuate and will likely affect center 

footing excavation and pile driving activities.  Based on the footing location and sandy soil 

types at the footing bearing depth, surface water and groundwater control will be required 

during construction at the pier location. However, it is anticipated that reasonable pumping 

efforts would likely not keep the excavation free from groundwater therefore the use of 

cofferdam would be required.  We recommend a Type 2 Cofferdam, as discussed in section 

2.3.6.4.2 of the 2012 IDOT Bridge manual, for the pier construction given that the difference 

in EWSE and bottom of footing elevation is greater than 6 feet.  The cofferdam design water 

elevation shall be 3 feet above the ESWE. 

From soil data, the soils above the center pier footing depth, consist of stiff clays over a layer 

of soft fine to medium sands. Below the footing depth, clay loam tills are immediately 

encountered.  It is anticipated that the cofferdam sheeting will penetrate through the upper 

sand stratum and into the underlying clay loam till.  Penetration into the underlying clay loam 

till should effectively cut off the groundwater flow from the nearby river.  Therefore, the use 

of a seal coat should not be required. 

All excavations should be in accordance with OSHA side slope and egress regulations.  Side 

slopes on the order of 1.5:1 (H:V) may be required for temporary foundation excavations 

extending to depths of 5 feet or deeper.  Stockpiled construction materials should not be 

placed within the zone of influence of the excavation side slopes.  If a slopes excavation is not 

feasible due to lateral restriction, cantilevered steel sheeting or cantilevered soldier pile and 

lagging walls would be suitable options for temporary earth retention. 
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The proposed improvements will likely be constructed adjacent to existing road and bridge 

structure prior to demolition.  Care should be taken when excavating adjacent to the existing 

structures to prevent undermining the foundations and any adjacent utilities. 

6.0  Computations 

Any engineering computations that were conducted for special circumstances, if present, are 

provided in the appendix of this report.  

7.0  Geotechnical Data 

Subsurface boring logs and boring profile sheet are provided in the appendix of this report. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 

Appendix A 

USGS Topographic Location Map 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Project Location Map 

C.H. 12 Over Salt Fork Vermilion River 

010-0090 (E)  010-0293 (P) 

Champaign County, Illinois 



 

 

 

 

 

 

 

 

 

 

Appendix B 

Type, Size, and Location Plan (TS&L) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 







 
 
 
 
 
 
 
 
 
 

Appendix C 

Soil Boring Logs 
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Gray Sandy Clay Loam Till (Very
Hard)
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DRILLING METHOD

2

Surface Water Elev. ft
ft

Groundwater Elev.:

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer)
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206)

BBS, from 137 (Rev. 8-99)
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BORING NO. 1 SW Boring
25+16

10.50ft Lt.

LOGGED BY

NW, SEC. 10, TWP. 18N, RNG. 10E, 3rd PM,
GPS: 40.032820, -88.061980
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Pavement

Brown Mottled Silty Clay

Gray Clay Loam Till

(Trace of Free Water)

Gray Clay Loam Till (continued)

Gray Sandy Clay Loam Till
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642.1
Wash Bored

DRILLING METHOD

1

Surface Water Elev. ft
ft

Groundwater Elev.:

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer)
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206)

BBS, from 137 (Rev. 8-99)
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SOIL BORING LOG

Upon Completion
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RBKSalt Fork over C.H. 12 just NE of SidneyDESCRIPTIONFAS 516 (CH 12)
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Illinois Department
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Division of Highways
Illinois Department of Transportation
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 6/27/18

BORING NO. 2 NE Boring
28+50
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LOGGED BY

NW, SEC. 10, TWP. 18N, RNG. 10E, 3rd PM,
GPS: 40.033738, -88.061899
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Gray Sandy Clay Loam Till
(continued)

Brown Silty Clay Loam Till

Gray Sandy Clay Loam Till with
Intermittent Sand/Gravel with
Large Cobbles

(Auger Refusal)
End of Boring
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642.1
Wash Bored

DRILLING METHOD

2

Surface Water Elev. ft
ft

Groundwater Elev.:

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer)
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206)

BBS, from 137 (Rev. 8-99)
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Illinois Department
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Division of Highways
Illinois Department of Transportation
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 6/27/18

BORING NO. 2 NE Boring
28+50

11.00ft Rt.

LOGGED BY

NW, SEC. 10, TWP. 18N, RNG. 10E, 3rd PM,
GPS: 40.033738, -88.061899



Very stiff dark brown to black Silty
Clay Loam, moist

Very stiff dark brown to black Silty
Clay, moist

Stiff dark brown Silty Clay Loam,
trace Sand, moist

Loose gray Silty Fine to Med.
Coarse Sand, wet

Loose gray Med. Coarse Sand to
Fine Gravel, gravel is subrounded
to angular, wet

Stiff to very stiff gray Clay Loam
Till, moist

Stiff gray Silty Clay Loam Till,
trace sand

Very stiff gray Clay Loam Till with
occasional 2" Silt Seams, moist

Very litle recovery (less than 1")
likely Cobble or Boulder layer

Very hard Sandy Clay Loam Till,
moist
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Groundwater Elev.:

HAMMER TYPE

Stream Bed Elev.

638.7
639.7

 N/A

CME AutomaticHollow Stem Auger

Surface Water Elev.

1

 ft
 ft
 ft

Upon Completion
Hrs.

DRILLING METHOD

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer)
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206)

BBS, form 137 (Rev. 8-99)

637.99
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 ft
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First Encounter

SOIL BORING LOG

Champaign

010-1293

B-3
26+54.2

22.0 ft Rt.
646.69
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COUNTY
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Ground Surface Elev.

BORING NO.

LOGGED BYROUTE

Offset
 ft

26+61.5

 10/4/18

TLMS. pier of bridge over Salt Fork Vermillion River

STRUCT. NO.

SECTION

CH-12 St Joseph Rd.

77-00089-01-BR-1

DESCRIPTION

Date

LOCATION NE 1/4, SEC. 10, TWP. 18, RNG. 10, 3rd PM,
Latitude  40.033202, Longitude  -88.061782

Page 2of

Solutions You Can Build On

3705 Progress Blvd
Peru, Il 61354
815 780-8486
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Very hard Sandy Clay Loam Till,
moist (continued)

Rock in Shoe

Dense gray Fine to Med. Sand,
trace Clay (ribbons very little, but
holds shape)

Rod stuck in auger from blown in
sand, augered past this sample to
free rod

Very hard gray Sandy Clay Loam
Till, moist

Very hard gray Sandy Clay Loam
Till, moist (continued)

Very hard brown Silty Clay Loam
Till, moist

End of Boring
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Stream Bed Elev.
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 N/A

CME AutomaticHollow Stem Auger

Surface Water Elev.

2
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 ft
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Upon Completion
Hrs.

DRILLING METHOD

The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer)
The SPT (N value) is the sum of the last two blow values in each sampling zone (AASHTO T206)

BBS, form 137 (Rev. 8-99)
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TLMS. pier of bridge over Salt Fork Vermillion River
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CH-12 St Joseph Rd.

77-00089-01-BR-1

DESCRIPTION

Date

LOCATION NE 1/4, SEC. 10, TWP. 18, RNG. 10, 3rd PM,
Latitude  40.033202, Longitude  -88.061782

Page 2of

Solutions You Can Build On

3705 Progress Blvd
Peru, Il 61354
815 780-8486
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Appendix D 

Subsurface Soil Boring Profile 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 
 
 
 
 
 
 
 
 

  

Appendix E 

IDOT Static Method of Estimating Pile Length – Capacity Sheets 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 







































 
 
 
 
 
 
 
 
 

  

Appendix F 

Profile and Soil Parameters – LPILE Static Lateral Load Analysis 

 

 

 

 

 

 

 

 

 

 

 



                    Profile and Soil Parameters for use in Static Lateral Load Analysis 

 

 

North Abutment (Boring B-2NE) 

 
 

South Abutment (Boring B-1SW) 

 

 

Center Pier (Boring B-3) 

 

 

 

 

 

 

Soil Type Elevation at Top 
of Layer (ft.) 

Unit 
Weight 

(pcf) 

Effective 
Unit 

Weight 

Angle of 
Internal 
Friction 

(degrees) 

Average 
Undrained shear 

Strength,  
Su or cohesion (ksf) 

Static 
Soil 

Modulus, 
K  (pci) 

Soil Strain 
Parameter 

E50 (%) 

Silty Clay 650.80 – 649.61 120 57.6 - - 2.1 500 0.005 

Clay Loam Till (upper elev.) 649.61 – 650.11 120 57.6 - - 0.9 100 0.007 

Clay Loam Till (lower elev.) 650.11 - 621.11 120 57.6 - - 1.8 500 0.005 

Silty/Sandy Clay Loam Till 621.11 – 613.11 125 62.6 28 1.9 600 0.005 

Sandy Clay Loam Till w int 
gravel 

613.11 – 598.11 125 
62.6 

28 2.0 800 0.005 

Soil Type Elevation at Top 
of Layer (ft.) 

Unit 
Weight 

(pcf) 

Effective 
Unit 

Weight 

Angle of 
Internal 
Friction 

(degrees) 

Average 
Undrained shear 

Strength,  
Su or cohesion (ksf) 

Static 
Soil 

Modulus, 
K  (pci) 

Soil Strain 
Parameter 

E50 (%) 

Sandy Clay Loam 649.04 – 641.41 120 57.6 28 0.9 100 0.010 

Fine Sand (loose) 641.41 – 633.91 115 52.6 30 - -  20 - - 

Clay Loam Till (upper elev.) 633.91 – 628.91 120 57.6 - - 2.1 500 0.005 

Clay Loam Till (mid elev.) 628.91 – 623.91 125 62.6 - - 0.5 100 0.007 

Clay Loam Till (lower elev.) 623.91 – 617.41 125 62.6 28 1.9 500 0.005 

Sandy Clay Loam Till 617.41 – 597.41 125 62.6 30 2.0 900 0.004 

Soil Type Elevation at Top 
of Layer (ft.) 

Unit 
Weight 

(pcf) 

Effective 
Unit 

Weight 

Angle of 
Internal 
Friction 

(degrees) 

Average 
Undrained shear 

Strength,  
Su or cohesion (ksf) 

Static 
Soil 

Modulus, 
K  (pci) 

Soil Strain 
Parameter 

E50 (%) 

Clay Loam Till (very stiff) 626.0 – 618.69 120 57.6 - - 2.0 500 0.005 

Sandy Clay Loam Till (hard) 618.69 – 599.19 120 57.6 29 3.0  800 0.005 

Fine to Medium Sand (dense) 599.19 – 588.69 115 52.6 36 - - 125  

Sandy Clay Loam (hard) 588.69 – 583.69 125 62.6 30 4.0 900 0.004 

Silty Clay Loam Till (hard) 583.69 – 575.19 125 62.6 29 5.8 950 0.004 


