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BRIDGE CONSTRUCTION 
PTB 195 ITEM 57 

IL ROUTE 162 (FAP ROUTE 586) OVER JUDY’S BRANCH 
MADISON COUNTY, ILLINOIS 

SECTION: 51-R 
STRUCTURE NO. SN 060-0241 (PROPOSED) 

 
 
1.0 PROJECT DESCRIPTION 

The geotechnical study summarized in this report was performed for the proposed construction of the bridge 

that carries Illinois Route 162 over Judy’s Branch in Madison County, Illinois.  Based on the latest TS&L 

provided by Fuhrmann Engineering (Fuhrmann) on March 28, 2023, the proposed structure will be a  

two-lane, three-span structure with a back-to-back abutment length of approximately 154 feet and an  

out-to-out deck width that will vary between 56.7 to 64.0 feet.  We anticipate fills of up to 10 feet will be 

required at the abutments.  The end slopes will have inclinations of 4 horizontal to 1 vertical (4H:1V) and 

the streambed of the creek will be capped with stone riprap used for scour protection.  The location of the 

site is shown on the Vicinity and Topographic Map, Figure 1. 

 

2.0 SUBSURFACE EXPLORATION 

2.1 Area Geology 

The project is located approximately 7.5 miles east of the Mississippi River in the floodplain known locally 

as the American Bottoms.  According to Surficial Geology of Monks Mound Quadrangle, Madison and  

St. Clair Counties, Illinois 2007, the near-surface soils are of the Cahokia Formation that mainly consist of 

silt loam with occasional thin sand and diamicton beds; soft and weakly stratified and up to 15 feet thick.  

These alluviums were deposited by distributary channels in fans including redeposited loess and some mud 

flows. 

 

According to Bedrock Geologic Map, Monks Mound Quadrangle, Madison and St. Clair Counties, Illinois 

2001, the bedrock at this site belongs to the Carbondale and Tradewater formations.  The Carbondale 

formation is dominated by dark gray carbonaceous and pyritic shales with siltstone intervals while the 

Tradewater formation is dominated by shale or claystone sandstone and commonly shows rooting. 
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2.2 Exploration Procedures 

Two standard penetration test (SPT) borings, designated B-3 and B-4 were drilled near the proposed 

abutment locations, as shown on the Aerial Photograph, Figure 2 and Site Plan, Figure 3.  The boring 

locations were selected and staked in the field by SCI personnel, however the elevations were estimated 

from publicly available LIDAR data.  The stations and offsets were estimated from the TS&L plans 

provided and included in Appendix F.  The field exploration was performed in general accordance with 

procedures outlined in the 2020 IDOT Geotechnical Manual.  

 

Personnel from SCI were with the drill rig to supervise drilling, log the borings, and perform field 

unconfined compressive strength tests of the borings.  A CME 550X all-terrain-mounted drill rig, equipped 

with both hollow stem augers and mud-rotary, was used to advance the borings.  SPTs were performed with 

a split-spoon sampler at 2½-foot intervals to 30 feet, and at 5-foot intervals thereafter to the termination 

depth of the borings.  Relatively undisturbed Shelby tube samples were collected at selected intervals in 

lieu of SPT samples for additional testing.  The unconfined compressive strength of the cohesive soils was 

determined with a Rimac test apparatus.  A pocket penetrometer was used to measure the compressive 

strength if the soils were not conducive to Rimac testing.  While auger refusal did not occur in any of the 

borings, split spoon sampler refusal did occur within the shale bedrock in both soil test borings at depths of 

87 to 89 feet, as detailed on the appended boring logs.  Split-spoon sampler refusal is a designation applied 

to any material that results in SPT N-values in excess of 100 blows per foot (bpf) or 50 blows over the 

advancement depth of less than 6 inches. 

 

2.3 Subsurface Conditions 

Detailed information regarding the nature and thickness of the soils and rock encountered, and the results 

of the field sampling and laboratory testing are shown on the Boring Logs in Appendix A.  The generalized 

soil profile is included on the Subsurface Profile, Figure 4.   

 

The boring B-3 encountered 10 feet of fill consisting of brown silty loam with cinders and sand while no 

fill was encountered in boring B-4.  Standard Penetration Test (SPT) N-values (the sum of the second and 

third blow count numbers in each sampling interval from the SPT) in the existing fill ranged from 4 to  

14 blows per foot (bpf) with an average of approximately 10 bpf.  
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Underlying the fill, the natural soils generally consisted of loose loam to silty clay loam (A-4) underlain by 

or interbedded with loose to medium dense fine sand (A-3) to the depth of 50 to 55 feet.  Beneath the loam 

and sand layer, the profile consisted of medium stiff to stiff clay to silty clay loam (A-6 or A-7) followed 

by a thin layer of clayey shale nearing the sampler refusal at depths ranging from 87 to 89 feet  

(El. 349 to 350).  

 

In general, the natural cohesive soils were very soft to medium stiff in consistency, with a majority of the 

N-values ranging between 0 to 28 blows per foot (bpf) with an average of 9 bpf.  Unconfined compressive 

strengths obtained from Rimac ranged between 0.2 to 3.6 tons per square foot (tsf) with an average of  

1.2 tsf.  The sandy and loamy soils were generally loose to medium dense, with a majority of the N-values 

ranging between 2 to 33 bpf with an average of 13 bpf.  Moisture contents in the native soil samples ranged 

from 12 to 36 percent, with an average of approximately 26 percent.  Table 2.1 presents a summary of the 

depth and elevation of the top of bedrock that was first encountered in each of the borings.    

 

Table 2.1 – Summary of Bedrock Elevations 

Boring Ground Surface Elevation 
(feet) 

Depth to Bedrock  
(feet) 

Top of Bedrock Elevation 
(feet) 

B-3 +437 85.5 351.5 

B-4 +438 87.5 350.5 

 

2.4 Groundwater Conditions 

Groundwater levels observed at the time of drilling are summarized in Table 2.2.  It should be noted that 

the groundwater level is subject to seasonal and climatic variations, the water level in the adjacent canal, 

and other factors; and may be present at different depths in the future.  In addition, without extended periods 

of observation, measurement of the true groundwater levels may not be possible.   

 

Table 2.2 – Summary of Approximate Groundwater Levels 

Boring Ground Surface Elevation 
(feet) 

Depth to Groundwater 
during Drilling  

(feet) 

Groundwater Elevation 
during Drilling  

(feet) 

B-3 +437 13.5 423.5 

B-4 +438 18.5 419.5 
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3.0 GEOTECHNICAL EVALUATIONS 

In order to provide design recommendations for founding the structure, we performed the  

following evaluations based on all available data collected and reviewed at the time of this report.   

This information includes subsurface explorations performed by SCI, existing plans, and communications 

with Fuhrmann Engineering personnel familiar with the project.   

 

3.1 Seismic Considerations 

3.1.1 Design Earthquake 

Ground shaking at the foundation of structures and liquefaction of the soil under the foundation are the 

principle seismic hazards to be considered in design of earthquake-resistant structures.  Soil liquefaction is 

possible within loose sand and low plastic silt deposits below the groundwater table.  Liquefaction occurs 

when a rapid development in water pressure, caused by the ground motion, pushes sand particles apart, 

resulting in a loss of strength and later densification as the water pressure dissipates.  This loss of strength 

can cause bearing capacity failure while the densification can cause excessive settlement.  Potential 

earthquake damage can be mitigated by structural and/or geotechnical measures or procedures common to 

earthquake resistant design. 

 

For the purposes of seismic design the bridge has been classified as Regular and Essential.  According to 

the Illinois Department of Transportation Bridge Manual 2012 edition, the structure should be designed to 

a design earthquake with a 7 percent Probability of Exceedance (PE) over a 75-year exposure period  

(i.e. a 1,000-year design earthquake).  The design earthquake has a Moment Magnitude (Mw) of 7.7 and a 

site coefficient (As) of 0.25g, as determined from data provided by the United States Geological Survey 

(USGS) National Seismic Hazard Mapping Project and procedures outlined in the All Geotechnical Manual 

Users (AGMU) 10.1, Liquefaction Analysis Procedure. 

 

3.1.2 Site Class Determination 

The seismic site soil classification for the bridge site was determined from the design earthquake data,  

the subsurface data, and the procedures described in AGMU Memo 09.1, Seismic Site Class Definition, of 

the IDOT Bridge Manual Design Guides.  The Site Class was evaluated using methods defined as B and C, 

which include evaluating the SPT N-values and undrained shear strength, Su.  The following results were 

calculated: 
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• Method B using N: 11 bpf (Site Class E) 
 

• Method C using Nch:  13 bpf (Site Class E) 
 

• Method C using Su:  1,150 psf (Site Class D)  
 

Based on the span and overall bridge lengths and the guidelines in the AGMU, we recommend that  

Site Class D be used for the project.  Based on Table 3.15.2-1 the Seismic Performance Zone is 2.  Seismic 

design parameters for the site are summarized in Table 3.1. 

 

Table 3.1 – Seismic Design Parameters 

Site Class D 

PGA 0.17 

Spectral Acceleration at 0.2 sec. (SS) 0.35g 

Spectral Acceleration at 1.0 sec.(S1) 0.10g  

Fpga 1.46 

Fa 1.52 

Fv 2.40 

Site Coefficient (As) 0.25 

Design Spectral Acceleration at 0.2 sec. (SDS) 0.53g 

Design Spectral Acceleration at 1.0 sec. (SD1) 0.23g  

Seismic Design Category B 

Seismic Performance Zone  2 

 

3.1.3 Liquefaction Potential Analysis 

The liquefaction potential analysis for the site was conducted using field and laboratory data and the 

techniques outlined in AGMU 10.1.  For the seismic hazard evaluation, it is generally not prescribed to 

assume that earthquakes would coincide with other extreme loading events, (i.e., reoccurring flood events) 

unless the structure is considered critical, at which time engineering judgement may be used to provide 

additional conservatism to the analysis, if necessary.  The average seasonal groundwater elevation used in 

the analysis was estimated from the end of boring conditions and the seasonal weather conditions to be  

10 feet below the finished grade fill surface.  Sands located above the groundwater table are not susceptible 

to liquefaction. 
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Based on our analyses, a majority of the soils observed have sufficient strength and/or a plasticity index 

that make the threat of liquefaction minimal during the design earthquake.  However, isolated relatively 

thin (<5 feet) layers of loose sands encountered at depths of 15 feet (El. 422) and 22.5 feet (El. 414.5) may 

be susceptible to liquefaction.  The potentially liquefiable soils were encountered in boring B-3 only.   

It is anticipated that all the piles will extend through the potentially liquefiable soils and bear on or in the 

underlying bedrock.  Additionally, the unbraced length of the piles during liquefaction should not be a 

concern as the potentially liquefiable layers are relatively thin and do not uniformly occur across the site. 

The detailed input parameters and results of the Liquefaction Analyses are provided in Appendix B.   

 

3.2 Abutment and Pier Settlement 

Based on the maximum fill height of approximately 8 feet near the west abutment and approximately 5 feet 

near the east abutment, settlements of approximately 0.8 and 2.5 inches, respectively, are anticipated.  

According to the TS&L, approximately 10 to 12 feet of cut is planned at the interior pier locations.  

Therefore, the effects of down drag on axial pile capacity need not to be considered for the interior pier 

locations; however, it needs to be considered for both the abutments.  The driven pile inputs for the 

downdrag case are included in Driven Pile Capacity Sheets (Appendix C).  

 

3.3 Bridge Approach Slabs 

Based on available information, the bridge approach slabs will likely bear on newly placed low plastic 

structural fill.  In evaluating the bearing resistance of the slabs, we recommend using a modulus of subgrade 

reaction of 100 pounds per square inch per inch of deflection (pci).   

 

3.4 Slope Stability 

The global slope stability of the end slope near both east and west approach embankment was analyzed for 

end-of-construction (short-term), long-term, and seismic (pseudo-static) loading conditions.  The analyses 

were conducted using limit equilibrium slope stability methods and the commercially available software 

program Slide 2018 (developed by Rocscience, Inc.).  The analyses considered soil properties from the 

subsurface exploration data, and the given slope geometries.  To account for traffic loading, a surcharge 

load of 250 psf was applied to the analyses.  For the seismic evaluation, the peak ground acceleration (PGA) 

from the design earthquake along with procedures for seismic slope stability outlined in Federal Highway 

Administration (FHWA) publication FHWA-HI-99-012 Geotechnical Earthquake Engineering were 

utilized.  Soil parameters used in the analyses and the results of the analyses are shown on the output plots 

in Appendix-E.    
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A Morgenstern-Price analysis with a circular mode of failure was used to search for the critical  

factor of safety (FS).  The required minimum factors of safety were obtained from Section 6.10.4 of the 

2020 IDOT Geotechnical Manual for the global slope stability.  The results of the global slope stability 

analyses are presented in Table 3.2 below.  The analysis results indicate that the calculated factor of safety 

meets the required minimum factor of safety.  Therefore, the end slopes will perform satisfactorily under 

short term, long term, and seismic conditions. 

 

Table 3.2 – Summary of Estimated Global Slope Stability Factors of Safety 

Analyzed End 
Slope 

Short-Term  
Static Condition 

Long-Term  
Static Condition 

Seismic  
Condition 

Required 
FOS 

Estimated 
FOS 

Required 
FOS 

Estimated 
FOS 

Required 
FOS 

Estimated 
FOS 

East Abutment 1.50 1.60 1.50 1.59 1.00 1.26 

West Abutment 1.50 1.52 1.50 1.62 1.00 1.21 

 

3.5 Scour 

The pile capacity is dependent on the scour elevation and suitable protection should be provided to the 

foundation elements.  Per IDOT Bridge Manual Section 2.3.6.3.2, open abutments protected with class  

RR4 or RR5, stone dumped riprap, should set the design scour elevation at the bottom of the abutment.  

Based on the provided TS&L, the design scour elevations for the 100-year and 200-year events for the 

abutment and interior bents are shown in Table 3.3 below. 

 

Table 3.3 – Summary of Design Scour Elevations 

Event 
Design Scour Elevation (feet) 

Item 113 
W. Abutment Pier 1 (Int W. Pier) Pier 2 (Int E. Pier) E. Abutment 

Q100 439.38 415.46 415.46 439.25 

5 
Q200 439.38 415.46 415.16 439.25 

Design 439.38 415.46 415.16 439.25 

Check 439.38 415.46 415.16 439.25 

 

3.6 Bridge Foundations 

The foundation supporting the proposed bridge must provide sufficient support to resist dead and live loads, 

including seismic loads.  As per the TS&L, integral abutments are planned for this bridge.  Per the IDOT 

Bridge Manual, this type of abutment requires either H-Piles or metal shell piles to accommodate the 

deflection needs of the superstructure.  The piles must be configured in a single non-battered row and 
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oriented with their weak axis of bending placed at 90 degrees to the centerline of the bridge.  The piles must 

also extend 2 feet into the abutment to create a fixed condition, which helps the pile withstand the lateral 

forces and resulting moment while at the same time carrying axial loads. 

 

For the interior piers, several potential foundation options were considered for supporting the new bridge 

structure that included driven steel H-Piles, metal shell piles, drilled shafts, and shallow foundations.  

Shallow foundations are not recommended due to the relatively soft consistency of the shallow subsurface 

conditions encountered.  Drilled shaft foundations were determined to be too costly, given the size of the 

proposed structure.  SCI should be contacted for additional recommendations if drilled shafts will be 

considered.  Driven steel H-piles and metal shell piles are feasible for both the abutments and the piers for 

the bridge.  However, as per the latest TS&L provided on March 28,2023, steel H-piles are planned for  

the bridge and hence the design information for only driven steel H-piles is included in Appendix C.   

No structure loads were provided at the time of writing this report.  Therefore, a preliminary load of  

1,700 kips was assumed for both abutments and the interior piers. 

 

For the driven steel foundation options, we recommend a minimum of one test pile be installed to verify 

the length of the piles.  The test pile can be installed at either side of the creek in the general area of the 

abutment to help verify the pile length.   

 

3.6.1 Driven Steel Piles 

The structural capacity of driven piles depends on the allowable stress and cross-sectional areas of steel and 

concrete.  The pile recommendations in this report assume that Steel H-piles will conform to ASHTO M270 

Grade 50 (ASTM 709 Gr 50) or equivalent with a minimum yield stress of 50 kips per square inch (ksi) 

and metal shell piles will conform to ASTM A252 grade 3 (or equivalent) with a minimum yield stress of 

45 ksi.   

 

Based on the most current IDOT Bridge Manual, All Geotechnical Manual User Memorandums (AGMUs), 

and Guide Bridge Special Provisions (GBSP), a geotechnical resistance factor (φG) of 0.55 was used for the 

design of the driven pile foundations.  Geotechnical losses due to down drag are considered for both the 

abutment locations as mentioned above. Similarly, geotechnical losses associated with scour were 

considered and the scour elevations at the pier locations are determined as according to Table 3.3.   

During the seismic event the Bridge Manual allows the use of a Geotechnical Resistance Factor (φG) of 1.0.   
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All estimates of capacity were calculated using the “Modified IDOT Static Method” spreadsheet associated 

with the IDOT Bridge Manual, and appropriate AGMUs and GMSPs, and assume construction verification 

will follow the “WSDOT” formula outlined in Section 512 of the most current IDOT Standard 

Specifications for Road and Bridge construction.  The tip elevations were calculated from the Modified 

IDOT Static Method spreadsheets based on the available factored resistance.  It should be noted that the 

Static Pile Tables for Pier 1 (Interior West Pier) and Pier 2 (Interior East Pier) were the compilation of data 

from the nearby borings to provide the best engineering estimate for the design.  

 

A summary of the design capacities, or factored resistance available (RF), seismic factored resistance 

(RFseis), and nominal required bearing (RN) as well as estimated pile lengths, is presented in Appendix C for 

each H-pile.  It should be noted that H-piles driven into shale may run shorter than the IDOT spreadsheet 

predicts.  The estimated pile lengths should be adjusted based on the test pile results.  The maximum 

nominal required bearing and the available maximum factored resistance for typical steel H-piles for the 

abutments and the interior piers are shown in Table 3.4. 

 

Table 3.4 – Maximum Nominal Required Bearing for Steel H-Piles 

Abutment/ 
Pier Pile Size 

Maximum 
Nominal 
Required 

Bearing, RNmax  
(kips) 

Maximum 
Factored 

Resistance 
Available 

(kips) 

Maximum Factored Resistance 
Available Considering 

Geotechnical Losses due to 
Downdrag/Scour  

(kips) 

Estimated 
Length of Pile 

at Refusal  
(feet) 

West 
Abutment 

HP 12X74 589 324 306 96 

HP 12X84 664 365 348 97 

HP 14X89 705 388 367 96 

HP 14X117 929 511 490 99 

Pier 1  
(Int. West Pier) 

HP 12X74 589 324 321 96 

HP 12X84 664 365 363 97 

HP 14X89 705 388 385 96 

HP 14X117 929 511 508 99 

Pier 2  
(Int. East Pier) 

HP 12X74 589 324 319 95 

HP 12X84 664 365 361 96 

HP 14X89 705 388 382 95 

HP 14X117 929 511 505 98 

  

DocuSign Envelope ID: 5E1E455F-F0F9-42F7-9EB1-448B5473362B



SCI Engineering, Inc. IL Route 162 (FAP Route 586) over Judy’s Branch 
Fuhrmann Engineering SCI No. 2020-0531.10 
 
 

April 2023  Page 10 of 11 

Table 3.4 – Maximum Nominal Required Bearing for Steel H-Piles (continued) 

Abutment/ 
Pier Pile Size 

Maximum 
Nominal 
Required 

Bearing, RNmax  
(kips) 

Maximum 
Factored 

Resistance 
Available 

(kips) 

Maximum Factored Resistance 
Available Considering 

Geotechnical Losses due to 
Downdrag/Scour  

(kips) 

Estimated 
Length of Pile 

at Refusal  
(feet) 

East Abutment 

HP 12X74 589 324 308 95 

HP 12X84 664 365 349 96 

HP 14X89 705 388 369 94 

HP 14X117 929 511 492 98 

 

We recommend a minimum driven pile center to center spacing of three pile diameters, as recommended 

by the IDOT Bridge Manual.  The maximum spacing shall be limited to 3.5 times the effective footing 

thickness plus 1 foot, but not to exceed 8 feet.  Once the final spacing is determined, the piles should be 

evaluated for group effects.  

 

3.7 Lateral Pile Response 

A representation of the shaft response under lateral loading exceeding 3 kips per pile is required for design 

of the bridge superstructure per Section 3.10.1.10 of the 2012 Bridge Manual.  The lateral response can be 

developed by modeling the soil/shaft interaction with the computer program LPILE.  Discrete elements are 

used in LPILE to represent the shaft and non-linear soil using springs.  The non-linear soil springs are 

commonly referred to as P-Y curves.  Tables for the pier and abutment locations summarizing approximate 

soil and rock parameters for the LPILE analyses are included in Appendix D (Reference: LPILE User’s 

Manual, Ensoft, Inc., 2019). 

 

4.0 CONSTRUCTION CONSIDERATIONS 

The 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.  For the 

driven steel piles, cofferdams will likely be required for the two interior piers.  The cofferdam should be 

properly designed and submitted to review by IDOT prior to construction. 

 

4.1 Cofferdams for Pier Construction 

Due to the proximity of the piers to the Design Head Water (DHW) elevation of 440.6, cofferdams are 

likely required for the construction of the pier foundations.  As per the latest TS&L, a Type 1 cofferdam is 

planned for the construction of the interior piers.  We anticipate the bottom elevation of the cofferdam will 
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be likely in between 415 and 420.  As such, silty to loamy to sandy soils are anticipated at the base of the 

cofferdam.  The presence of these soils at the base will likely require aggressive dewatering with the 

combination of seal slab at the bottom may be required inside the cofferdam for relatively dry working 

conditions.  In addition, the top of the cofferdam shall be set at a sufficient height that allows construction 

to continue during varying levels of water inside the creek.  We recommend the need for a seal slab be 

evaluated based on the final configuration of piles and cofferdam sizing.  

 

5.0 LIMITATIONS 

The recommendations provided herein are for the exclusive use of Fuhrmann Engineering and IDOT.   

They are specific only to the project described and are based on subsurface information obtained at  

two boring locations within the bridge area, our understanding of the project as described herein, and 

geotechnical engineering practice consistent with the standard of care.  No other warranty is expressed or 

implied.  SCI should be contacted if conditions encountered during construction are not consistent with 

those described.   
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 SCI ENGINEERING, INC. 
650 Pierce Boulevard 

 O’Fallon, Illinois  62269 
 618-624-6969 

 www.sciengineering.com 
 
 

   

BORING LOG LEGEND AND NOMENCLATURE 
 

 
Depth is in feet below ground surface.  Elevation is in feet mean sea level, site datum, or as otherwise noted. 
 
Sample Type 
 SS Split-spoon sample, disturbed, obtained by driving a 2-inch-O.D. split-spoon sampler (ASTM D 1586). 

NX Diamond core bit, nominal 2-inch-diameter rock sample (ASTM D 2113). 
 ST Thin-walled (Shelby) tube sample, relatively undisturbed, obtained by pushing a 3-inch-diameter, 

 tube (ASTM D 1587). 
 CS Continuous sample tube system, relatively undisturbed, obtained by split-barrel sampler in conjunction 

 with auger advancement. 
 SV Shear vane, field test to determine strength of cohesive soil by pushing or driving a 2-inch-diameter 

 vane, and then shearing by torquing soil in existing and remolded states (ASTM D 2573). 
 BS Bag sample, disturbed, obtained from cuttings. 

 
Recovery is expressed as a ratio of the length recovered to the total length pushed, driven, cored. 
 

Blows Numbers indicate blows per 6 inches of split-spoon sampler penetration when driven with a 140-
 pound hammer falling freely 30 inches.  The number of total blows obtained for the second and third 
 6- inch increments is the N value (Standard Penetration Test or SPT) in blows per foot (ASTM D 
 1586).  Practical refusal is considered to be 50 or more blows without achieving 6 inches of 
 penetration, and is expressed as a ratio of 50 to actual penetration, e.g., 50/2 (50 blows for 2 inches).   

 
                  For analysis, the N value is used when obtained by a cathead and rope system.  When obtained by an 

automatic hammer, the N value may be increased by a factor of 1.3. 
 

   Vane Shear Strength is expressed as the peak strength (existing state) / the residual strength (remolded 
state). 

 
Description indicates soil constituents and other classification characteristics (ASTM D 2488) and the Unified Soil 
Classification (ASTM D 2487).  Secondary soil constituents (expressed as a percentage) are described as follows:  
  
     Trace                <5  
     Few               5-15  
     With               >15-30  

 
Stratigraphic Breaks may be observed or interpreted, and are indicated by a dashed line.  Transition between 
described materials may be gradual. 
 
Laboratory Test Results 
 -  Natural moisture content (ASTM D 2216) in percent. 
 -  Dry density in pounds per cubic foot (pcf). 

-  Hand penetrometer value of apparently intact cohesive sample in kips per square foot (ksf). 
-  Unconfined compressive strength (ASTM D 2166) in kips per square foot (ksf). 
 -  Liquid and Plastic Limits (ASTM D 4318) in percent. 

 
RQD (Rock Quality Designation) is the ratio between the total length of core segments 4 inches or more in length  
and the total length of core drilled.  RQD (expressed as a percentage) indicates insitu rock quality as follows:  
  
     Excellent               90 to 100  
     Good               75 to 90  
     Fair                50 to 75  
     Poor                25 to 50  
     Very Poor               0 to 25    
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The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer)
AASHTO Classifications are based on visual classifications unless otherwise noted    BBS, form 137 (Rev. 8-99)
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Brown SILTY LOAM (A-4), moist,
medium stiff

Becomes soft
Brown SILTY CLAY LOAM (A-6),
moist, soft

Brown SILTY LOAM (A-4), moist,
soft
Percentage finer than #200 test
performed (22.6% finer)

Brown with Gray SILTY CLAY
LOAM (A-6), very moist, very soft
Percentage finer than #200 test
performed (24.7% finer)

Atterberg Limits and Percentage
finer than #200 test performed
(25.1% passing #200, LL=35,
PI=31)
Becomes gray with brown, moist
and soft

Becomes grayish brown

 Brown fine SAND (A-3), loose

Grayish Brown SILTY CLAY
LOAM (A-6), moist, soft

Brown fine SAND (A-3), wet,
medium dense

Gray SILTY LOAM (A-4) w/ clay
deposits, moist, stiff

Gray fine SAND (A-3), wet,
medium dense

Brown SILTY CLAY LOAM (A-6),
moist, stiff
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The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer)
AASHTO Classifications are based on visual classifications unless otherwise noted    BBS, form 137 (Rev. 8-99)

Surface Water Elev.

ft
ft
ft

Stream Bed Elev.

Automatic

After Hrs.

ft
ft

Groundwater Elev.:

DRILLING METHOD

SOIL BORING LOG

N/A

CME 550 w/HSA and Mud Rotary

1

HAMMER TYPE

Upon Completion
First Encounter

N/A
N/A

419.5
    N/A
    N/A438.0
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SCI

15+14
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STRUCT. NO.
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Division of Highways
SCI Engineering, Inc.

Illinois Department
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ROUTE

Lat Long

DESCRIPTIONRoute 157/162

-90.00303738.740693
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4
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4

4

4

2

4
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5
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16

WOH

4

4

1.8
P

1.5
P

0.9
S/15%

1.9
B/20%

0.3
B/20%

1.3
B/20%

1.0
S/10%

0.9
B/20%

25

27

23

23

23

26

26

24

Brown SILTY CLAY LOAM (A-6),
moist, stiff (continued)

w/ fine sand and clay deposits

w/ fine sand deposit, no clay
deposit

Becomes gray

Gray CLAY (A-7), moist, stiff

Gray CLAY (A-7), moist, stiff
(continued)

Gray SILTY CLAY LOAM (A-6),
moist, stiff

Becomes very stiff, w/ trace gravel

Gray CLAY (A-7), moist, stiff

Brown SILTY CLAY LOAM (A-6),
moist, stiff (continued)

w/ fine sand and clay deposits

w/ fine sand deposit, no clay
deposit

Becomes gray

Gray CLAY (A-7), moist, stiff

Gray CLAY (A-7), moist, stiff
(continued)

Gray SILTY CLAY LOAM (A-6),
moist, stiff

Becomes very stiff, w/ trace gravel

Gray CLAY (A-7), moist, stiff
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The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer)
AASHTO Classifications are based on visual classifications unless otherwise noted    BBS, form 137 (Rev. 8-99)

Surface Water Elev.

ft
ft
ft

Stream Bed Elev.

Automatic

After Hrs.

ft
ft

Groundwater Elev.:

DRILLING METHOD

SOIL BORING LOG

N/A

CME 550 w/HSA and Mud Rotary

2

HAMMER TYPE

Upon Completion
First Encounter

N/A
N/A

419.5
    N/A
    N/A438.0
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B-4

14 ft LT
Station

COUNTY

Station

Ground Surface Elev.

BORING NO.
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SCI

15+14

14+18.67

SECTION
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STRUCT. NO.
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SCI Engineering, Inc.

Illinois Department
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Lat Long
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B/20%
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13
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Gray CLAY (A-7), moist, stiff
(continued)

Gray CLAYEY SHALE, hard

Sampler Refusal at 89 feet.
Borehole grouted upon
completion.

Gray CLAY (A-7), moist, stiff
(continued)

Gray CLAYEY SHALE, hard

Sampler Refusal at 89 feet.
Borehole grouted upon
completion.
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The Unconfined Compressive Strength (UCS) Failure Mode is indicated by (B-Bulge, S-Shear, P-Penetrometer)
AASHTO Classifications are based on visual classifications unless otherwise noted    BBS, form 137 (Rev. 8-99)

Surface Water Elev.

ft
ft
ft

Stream Bed Elev.

Automatic

After Hrs.

ft
ft

Groundwater Elev.:

DRILLING METHOD

SOIL BORING LOG

N/A

CME 550 w/HSA and Mud Rotary

3

HAMMER TYPE

Upon Completion
First Encounter

N/A
N/A

419.5
    N/A
    N/A438.0
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COUNTY
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Ground Surface Elev.

BORING NO.
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 03/03/22
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15+14

14+18.67

SECTION

Offset

STRUCT. NO.

51-1R

Division of Highways
SCI Engineering, Inc.

Illinois Department
of Transportation

ROUTE

Lat Long

DESCRIPTIONRoute 157/162

-90.00303738.740693

Date
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LIQUEFACTION ANALYSIS 

REFERENCE BORING NUMBER ========================================== (MSF) = 2.362

ELEVATION OF BORING GROUND SURFACE ================================437.00 FT.

DEPTH TO GROUNDWATER - DURING DRILLING =============================13.50 FT.    (Below Boring Ground Surface)
DEPTH TO GROUNDWATER - DURING EARTHQUAKE =========================10.00 FT.    (Below Finished Grade Cut or Fill Surface) V*

s,40' = 443

PEAK HORIZ. GROUND SURFACE ACCELERATION COEFFICIENT (As) ===============0.374

EARTHQUAKE MOMENT MAGNITUDE =====================================5.1

FINISHED GRADE FILL OR CUT FROM BORING SURFACE =====================2.38 FT.    (Fill Height) Earthquake Moment Magnitude = 5.1

HAMMER EFFICIENCY==================================================73 % Source-To-Site Distance, R (km) = 10

BOREHOLE DIAMETER================================================= 6 IN. Ground Motion Prediction Equations = NMSZ

SAMPLING METHOD=================================================== PGA = 0.256

ELEV. BORING SPT UNCONF. % PLAST. LIQUID MOIST. CORR. EQUIV. CLN. CRR TOTAL OVER- CORR. SOIL MASS
OF SAMPLE N COMPR. FINES INDEX LIMIT CONTENT UNIT VERT. SPT N SAND SPT RESIST. UNIT VERT. VERT. BURDEN RESIST. PART. EQ

SAMPLE DEPTH VALUE STR., Q u < #200 PI LL w c WT. STRESS VALUE N VALUE MAG 7.5 WT. STRESS STRESS CORR. FACT. CRR 7.5 FACTOR INDUCED
(FT.) (FT.) (BLOWS) (TSF.) (%) (%) (KCF.) (KSF.) (N 1 ) 60 (N 1 ) 60cs CRR 7.5 (KCF.) (KSF.) (KSF.)  (Ks) CRR (r d ) CSR

434.5 2.5 11 0.119 0.298 20.423 20.423 0.221 0.119 0.583 0.583 1.467 0.765 0.940 0.229 N.L. (1)

432 5 14 0.122 0.603 24.009 24.009 0.274 0.122 0.888 0.888 1.320 0.853 0.902 0.219 N.L. (1)

429.5 7.5 10 0.118 0.898 14.840 14.840 0.158 0.118 1.183 1.183 1.165 0.436 0.859 0.209 N.L. (1)

427 10 4 22.5 0.108 1.168 5.757 10.307 0.116 0.046 1.298 1.447 1.121 0.307 0.811 0.220 1.395 (C)

424.5 12.5 3 0.33 22.5 11 29.7 29.7 0.109 1.440 4.244 8.648 0.101 0.047 1.416 1.720 1.094 0.262 0.760 0.224 1.170 (C)

422 15 2 20.6 0.048 1.560 2.853 6.805 0.086 0.048 1.536 1.996 1.071 0.218 0.707 0.223 0.978 (C)

419.5 17.5 7 19.1 0.058 1.705 9.904 14.084 0.151 0.058 1.681 2.297 1.062 0.379 0.654 0.217 1.747 (C)

417 20 12 26.4 0.063 1.863 17.091 23.664 0.268 0.063 1.838 2.611 1.046 0.661 0.603 0.208 3.178 (D)

414.5 22.5 1 0.043 1.970 1.375 1.375 0.050 0.043 1.946 2.874 1.017 0.121 0.555 0.199 0.608 (C)

412 25 10 0.061 2.123 13.427 13.427 0.145 0.061 2.098 3.183 1.003 0.342 0.511 0.188 1.819 (D)

409.5 27.5 16 0.065 2.285 21.938 21.938 0.241 0.065 2.261 3.501 0.981 0.558 0.473 0.178 3.135 (D)

407 30 10 3.64 10 26.3 26.3 0.075 2.473 12.641 12.641 0.137 0.075 2.448 3.845 0.965 0.313 0.439 0.168 1.863 (D)

402 35 13 0.063 2.788 15.776 15.776 0.168 0.063 2.763 4.472 0.932 0.370 0.388 0.153 2.418 (D)

397 40 24 0.069 3.133 29.591 29.591 0.441 0.069 3.108 5.129 0.873 0.911 0.353 0.142 N.L. (3)

392 45 31 0.071 3.488 37.459 37.459 -0.016 0.071 3.463 5.796 0.822 -0.032 0.331 0.135 N.L. (3)

387 50 11 1.53 12 20.2 20.2 0.064 3.808 11.253 11.253 0.124 0.064 3.783 6.428 0.871 0.256 0.318 0.131 N.L. (2)

382 55 13 2.61 12 22.7 22.7 0.071 4.163 12.639 12.639 0.137 0.071 4.138 7.095 0.847 0.274 0.309 0.129 N.L. (2)

377 60 10 1.24 12 22 22 0.062 4.473 9.310 9.310 0.107 0.062 4.448 7.717 0.845 0.214 0.304 0.128 N.L. (2)

372 65 9 0.75 12 21.7 21.7 0.056 4.753 8.063 8.063 0.096 0.056 4.728 8.309 0.839 0.191 0.293 0.125 N.L. (2)

367 70 15 2.74 12 26.7 26.7 0.071 5.108 12.817 12.817 0.139 0.071 5.083 8.976 0.804 0.264 0.286 0.123 N.L. (2)

362 75 12 2.18 12 24.8 24.8 0.068 5.448 9.823 9.823 0.112 0.068 5.423 9.628 0.805 0.212 0.279 0.121 N.L. (2)

357 80 33 0.072 5.808 27.877 27.877 0.365 0.072 5.783 10.300 0.709 0.611 0.272 0.118 N.L. (3)

352 85 43 2.61 0.071 6.163 36.205 36.205 -0.190 0.071 6.138 10.967 0.657 -0.295 0.265 0.115 N.L. (3)

N.L. (1) = NOT LIQUEFIABLE, ABOVE EQ GROUND WATER ELEVATION
N.L. (2) = NOT LIQUEFIABLE, PI > 12 OR wc/LL < 0.85

N.L. (3) = NOT LIQUEFIABLE, (N1)60 > 25

(C) = CONTRACTIVE SOIL TYPES

(D) = DILATIVE SOIL TYPES

CONDITIONS DURING DRILLING
EFFECTIVE

PGA CALCULATOR

CONDITIONS DURING EARTHQUAKE

OF

FT./SEC.

EQ MAGNITUDE SCALING FACTOR

AVG. SHEAR WAVE VELOCITY (top 40')

* FACTOR OF SAFETY DESCRIPTIONS

EFFECTIVE

B-3

Sampler w/out Liners

BORING DATA

CRR/CSR
SAFETY *

FACTOR
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LIQUEFACTION ANALYSIS 

REFERENCE BORING NUMBER ========================================== (MSF) = 2.362

ELEVATION OF BORING GROUND SURFACE ================================438.00 FT.

DEPTH TO GROUNDWATER - DURING DRILLING =============================18.50 FT.    (Below Boring Ground Surface)
DEPTH TO GROUNDWATER - DURING EARTHQUAKE =========================10.00 FT.    (Below Finished Grade Cut or Fill Surface) V*

s,40' = 381

PEAK HORIZ. GROUND SURFACE ACCELERATION COEFFICIENT (As) ===============0.374

EARTHQUAKE MOMENT MAGNITUDE =====================================5.1

FINISHED GRADE FILL OR CUT FROM BORING SURFACE =====================1.25 FT.    (Fill Height) Earthquake Moment Magnitude = 5.1

HAMMER EFFICIENCY==================================================73 % Source-To-Site Distance, R (km) = 10

BOREHOLE DIAMETER================================================= 6 IN. Ground Motion Prediction Equations = NMSZ

SAMPLING METHOD=================================================== PGA = 0.256

ELEV. BORING SPT UNCONF. % PLAST. LIQUID MOIST. CORR. EQUIV. CLN. CRR TOTAL OVER- CORR. SOIL MASS
OF SAMPLE N COMPR. FINES INDEX LIMIT CONTENT UNIT VERT. SPT N SAND SPT RESIST. UNIT VERT. VERT. BURDEN RESIST. PART. EQ

SAMPLE DEPTH VALUE STR., Q u < #200 PI LL w c WT. STRESS VALUE N VALUE MAG 7.5 WT. STRESS STRESS CORR. FACT. CRR 7.5 FACTOR INDUCED
(FT.) (FT.) (BLOWS) (TSF.) (%) (%) (KCF.) (KSF.) (N 1 ) 60 (N 1 ) 60cs CRR 7.5 (KCF.) (KSF.) (KSF.)  (Ks) CRR (r d ) CSR

435.5 2.5 7 0.114 0.285 12.333 12.333 0.134 0.114 0.435 0.435 1.477 0.468 0.931 0.226 N.L. (1)

433 5 3 0.18 0.103 0.543 4.778 4.778 0.070 0.103 0.693 0.693 1.251 0.208 0.877 0.213 N.L. (1)

430.5 7.5 3 0.31 0.109 0.815 4.419 4.419 0.068 0.109 0.965 0.965 1.170 0.187 0.819 0.199 N.L. (1)

428 10 3 0.18 22.6 5 29.4 29.4 0.103 1.073 4.431 8.869 0.103 0.041 1.068 1.146 1.166 0.285 0.758 0.198 1.439 (C)

425.5 12.5 2 24.7 0.101 1.325 2.913 7.499 0.092 0.039 1.165 1.399 1.138 0.247 0.696 0.203 1.217 (C)

423 15 4 0.26 31 30.9 30.9 0.107 1.593 5.660 5.660 0.077 0.045 1.278 1.668 1.109 0.202 0.635 0.202 N.L. (2)

420.5 17.5 1 0.23 25.1 11 32.6 32.6 0.106 1.858 1.366 5.823 0.078 0.044 1.388 1.934 1.091 0.202 0.577 0.196 1.031 (C)

418 20 3 0.46 11 11 36.3 36.3 0.050 1.983 4.060 5.376 0.075 0.050 1.513 2.215 1.071 0.189 0.523 0.186 1.016 (C)

415.5 22.5 4 0.053 2.115 5.329 5.329 0.075 0.053 1.645 2.503 1.053 0.185 0.475 0.176 1.051 (C)

413 25 18 0.066 2.280 24.952 24.952 0.291 0.066 1.810 2.824 1.053 0.723 0.433 0.164 4.409 (D)

410.5 27.5 13 0.063 2.438 16.788 16.788 0.179 0.063 1.968 3.138 1.021 0.430 0.397 0.154 2.792 (D)

408 30 11 0.062 2.593 13.580 13.580 0.146 0.062 2.123 3.449 1.000 0.345 0.367 0.145 2.379 (D)

403 35 23 1.33 0.062 2.903 29.365 29.365 0.429 0.062 2.433 4.071 0.953 0.965 0.322 0.131 N.L. (3)

398 40 10 0.061 3.208 11.181 11.181 0.124 0.061 2.738 4.688 0.941 0.275 0.293 0.122 2.254 (C)

393 45 10 0.061 3.513 10.678 10.678 0.119 0.061 3.043 5.305 0.918 0.258 0.275 0.117 2.205 (C)

388 50 7 0.88 11 26.9 26.9 0.058 3.803 7.167 7.167 0.089 0.058 3.333 5.907 0.908 0.191 0.264 0.114 1.675 (C)

383 55 9 1.89 11 22.7 22.7 0.067 4.138 8.783 8.783 0.103 0.067 3.668 6.554 0.885 0.214 0.257 0.112 1.911 (C)

378 60 11 0.33 11 22.9 22.9 0.047 4.373 10.389 10.389 0.117 0.047 3.903 7.101 0.867 0.239 0.253 0.112 2.134 (C)

373 65 8 1.34 11 23.2 23.2 0.063 4.688 7.232 7.232 0.090 0.063 4.218 7.728 0.863 0.183 0.245 0.109 1.679 (C)

368 70 9 0.97 11 26.4 26.4 0.059 4.983 7.818 7.818 0.094 0.059 4.513 8.335 0.848 0.189 0.238 0.107 1.766 (C)

363 75 28 0.88 11 26 26 0.058 5.273 24.861 24.861 0.289 0.058 4.803 8.937 0.767 0.524 0.231 0.105 4.990 (D)

358 80 8 0.95 11 23.5 23.5 0.059 5.568 6.463 6.463 0.083 0.059 5.098 9.544 0.832 0.164 0.224 0.102 1.608 (C)

353 85 12 0.063 5.883 9.334 9.334 0.107 0.063 5.413 10.171 0.808 0.205 0.217 0.099 2.071 (C)

N.L. (1) = NOT LIQUEFIABLE, ABOVE EQ GROUND WATER ELEVATION
N.L. (2) = NOT LIQUEFIABLE, PI > 12 OR wc/LL < 0.85

N.L. (3) = NOT LIQUEFIABLE, (N1)60 > 25

(C) = CONTRACTIVE SOIL TYPES

(D) = DILATIVE SOIL TYPES

EQ MAGNITUDE SCALING FACTOR

AVG. SHEAR WAVE VELOCITY (top 40')

* FACTOR OF SAFETY DESCRIPTIONS

EFFECTIVE

B-4

Sampler w/out Liners

BORING DATA

CRR/CSR

FT./SEC.

CONDITIONS DURING DRILLING
EFFECTIVE

PGA CALCULATOR

CONDITIONS DURING EARTHQUAKE

OF
SAFETY *

FACTOR
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH 

SUBSTRUCTURE==============================================
REFERENCE BORING ===================================B-3
LRFD or ASD or SEISMIC ================================ LRFD
PILE CUTOFF ELEV. =====================================441.38 ft
GROUND SURFACE ELEV. AGAINST PILE DURING DRIVING ========439.38 ft 929  KIPS 929  KIPS 511  KIPS 99 FT.

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD) ===========None
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD ================= ft
TOP ELEV. OF LIQUEF. (so layers above apply DD) =============== ft

TOTAL FACTORED SUBSTRUCTURE LOAD =====================1700 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)=======================70.00 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE ============= 1

Approx. Factored Loading Applied per pile at 8 ft. Cts ==================================194.29 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts ==================================72.86 KIPS

PILE TYPE AND SIZE =====================
Pile Perimeter============================== 4.850 FT. Unplugged Pile Perimeter=============== 7.117 FT.
Pile End Bearing Area============================= 1.469 SQFT. Unplugged Pile End Bearing Area=============0.239 SQFT.

BOT.   FACTORED FACTORED    
OF   UNCONF. S.P.T. GRANULAR NOMINAL GEOTECH. GEOTECH. FACTORED ESTIMATED   

LAYER LAYER COMPR. N OR ROCK LAYER SIDE END BRG. TOTAL SIDE END BRG. TOTAL REQ'D LOSS FROM LOSS LOAD RESISTANCE PILE

ELEV. THICK. STRENGTH VALUE DESCRIPTION RESIST. RESIST. RESIST. RESIST. RESIST. RESIST. BEARING SCOUR or DD FROM DD AVAILABLE LENGTH
(FT.) (FT.) (TSF.) (BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)

434.50 4.88 11 Very Fine Silty Sand 4.1 36.5 5.9 11.2 11 0 0 6 7
432.00 2.50 14 Very Fine Silty Sand 2.6 32.4 34.2 3.9 5.3 14.3 14 0 0 8 9
429.50 2.50 10 Very Fine Silty Sand 1.9 27.5 19.6 2.8 4.5 14.4 14 0 0 8 12
427.00 2.50 4 Very Fine Silty Sand 0.8 11.0 16.1 1.1 1.8 14.8 15 0 0 8 14
424.50 2.50 0.33 3 3.2 6.8 18.0 4.7 1.1 19.3 18 0 0 10 17
422.00 2.50 2 Very Fine Silty Sand 0.4 5.5 32.2 0.6 0.9 22.1 22 0 0 12 19
419.50 2.50 7 Very Fine Silty Sand 1.3 19.2 47.2 1.9 3.1 26.3 26 0 0 14 22
417.00 2.50 12 Very Fine Silty Sand 2.3 32.9 16.5 3.3 5.4 24.2 17 0 0 9 24
414.50 2.50 0 0.0 0.0 53.1 0.0 0.0 30.2 30 0 0 17 27
412.00 2.50 10 Fine Sand 2.1 36.6 77.2 3.0 6.0 36.8 37 0 0 20 29
409.50 2.50 16 Fine Sand 3.3 58.6 96.9 4.9 9.5 44.3 44 0 0 24 32
407.00 2.50 3.64 10 21.4 75.0 79.0 31.4 12.2 69.4 69 0 0 38 34
402.00 5.00 13 Very Fine Silty Sand 4.9 35.7 136.1 7.2 5.8 85.0 85 0 0 47 39
397.00 5.00 24 Fine Sand 10.0 87.9 171.7 14.6 14.3 103.8 104 0 0 57 44
392.00 5.00 31 Fine Sand 13.0 113.5 102.7 19.1 18.5 109.6 103 0 0 57 49
387.00 5.00 1.53 11 23.6 31.5 148.6 34.7 5.1 148.0 148 0 0 81 54
382.00 5.00 2.61 13 33.6 53.7 154.0 49.4 8.7 192.7 154 0 0 85 59
377.00 5.00 1.24 10 20.4 25.5 164.3 29.9 4.2 221.0 164 0 0 90 64
372.00 5.00 0.75 9 13.6 15.4 218.9 19.9 2.5 247.5 219 0 0 120 69
367.00 5.00 2.74 15 34.8 56.4 242.1 51.1 9.2 296.7 242 0 0 133 74
362.00 5.00 2.18 12 29.8 44.9 347.9 43.8 7.3 352.8 348 0 0 191 79
357.00 5.00 33 Medium Sand 16.0 120.8 296.8 23.4 19.6 365.3 297 0 0 163 84
350.00 7.00 2.61 43 47.1 53.7 473.1 69.1 8.7 455.5 455 0 0 251 91
349.00 1.00 Shale 60.4 183.0 533.6 88.7 29.8 544.1 534 0 0 293 92.4
348.00 1.00 Shale 60.4 183.0 594.0 88.7 29.8 632.8 594 0 0 327 93.4
347.00 1.00 Shale 60.4 183.0 654.4 88.7 29.8 721.4 654 0 0 360 94.4
346.00 1.00 Shale 60.4 183.0 714.8 88.7 29.8 810.1 715 0 0 393 95.4
345.00 1.00 Shale 60.4 183.0 775.2 88.7 29.8 898.7 775 0 0 426 96.4
344.00 1.00 Shale 60.4 183.0 835.6 88.7 29.8 987.4 836 0 0 460 97.4
343.00 1.00 Shale 60.4 183.0 896.1 88.7 29.8 1076.0 896 0 0 493 98.4
342.00 1.00 Shale 60.4 183.0 956.5 88.7 29.8 1164.7 956 0 0 526 99.4
341.00 1.00 Shale 60.4 183.0 1016.9 88.7 29.8 1253.3 1017 0 0 559 100.4
340.00 1.00 Shale 60.4 183.0 1077.3 88.7 29.8 1342.0 1077 0 0 593 101.4
339.00 1.00 Shale 60.4 183.0 1137.7 88.7 29.8 1430.6 1138 0 0 626 102.4
338.00 1.00 Shale 60.4 183.0 1198.2 88.7 29.8 1519.3 1198 0 0 659 103.4
337.00 1.00 Shale 60.4 183.0 1258.6 88.7 29.8 1608.0 1259 0 0 692 104.4
336.00 1.00 Shale 183.0 29.8

W Abutment (SN 060-0241)

NOMINAL UNPLUG'D

Req.d Bearing of Boring

MAX. REQUIRED BEARING  &  RESISTANCE for Selected Pile, Soil Profile, & Losses

Steel HP 14 X 117

Driveable Length in Boring 

Maximum Pile

Resistance Available in BoringReq'd Bearing of Pile

Maximum FactoredMaximum NominalMaximum Nominal

NOMINAL
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Pile Design Table for W Abutment (SN 060-0241) utilizing Boring #B-3
Nominal Factored Estimated Nominal Factored Estimated Nominal Factored Estimated

Required Resistance Pile Required Resistance Pile Required Resistance Pile

Bearing Available Length Bearing Available Length Bearing Available Length

(Kips) (Kips) (Ft.) (Kips) (Kips) (Ft.) (Kips) (Kips) (Ft.)

Metal Shell 12"Φ w/.25" walls Steel HP 10 X 42 Steel HP 12 X 84

96 53 32 108 60 64 127 70 59

134 74 34 137 75 69 137 75 64

191 105 49 155 85 74 178 98 69

224 123 54 190 105 84 199 109 74

246 135 59 282 155 91 244 134 84

263 145 64 335 184 93 376 207 91

294 162 69 Steel HP 10 X 57 664 365 97

324 178 74 111 61 64 Steel HP 14 X 73

Metal Shell 14"Φ w/.25" walls 140 77 69 99 54 49

118 65 32 158 87 74 142 78 54

166 91 34 194 107 84 149 82 59

225 124 49 289 159 91 159 87 64

266 146 54 454 250 95 210 116 69

289 159 59 Steel HP 12 X 53 233 128 74

308 169 64 132 73 64 286 157 84

347 191 69 171 94 69 436 240 91

382 210 74 191 105 74 578 318 94

Metal Shell 14"Φ w/.312" walls 235 129 84 Steel HP 14 X 89

118 65 32 360 198 91 100 55 49

166 91 34 418 230 93 144 79 54

225 124 49 Steel HP 12 X 63 150 83 59

266 146 54 123 68 59 161 88 64

289 159 59 133 73 64 213 117 69

308 169 64 172 95 69 236 130 74

347 191 69 193 106 74 290 159 84

382 210 74 237 130 84 443 244 91

Metal Shell 16"Φ w/.312" walls 364 200 91 705 388 96

62 34 24 497 273 94 Steel HP 14 X 102

142 78 32 Steel HP 12 X 74 101 56 49

201 110 34 125 69 59 146 80 54

260 143 49 135 74 64 152 84 59

309 170 54 175 96 69 162 89 64

333 183 59 196 108 74 216 119 69

353 194 64 240 132 84 239 132 74

402 221 69 370 203 91 293 161 84

440 242 74 589 324 96 448 246 91

Metal Shell 16"Φ w/.375" walls 810 445 97

62 34 24 Steel HP 14 X 117

142 78 32 103 57 49

201 110 34 148 81 54

260 143 49 154 85 59

309 170 54 164 90 64

333 183 59 219 120 69

353 194 64 242 133 74

402 221 69 297 163 84

440 242 74 455 251 91

557 306 84 929 511 99

Steel HP 8 X 36 Precast 14"x 14"

123 68 74 70 38 24

152 83 84 150 83 32

218 120 91 212 116 34

286 157 94

DocuSign Envelope ID: 5E1E455F-F0F9-42F7-9EB1-448B5473362B



IDOT STATIC METHOD OF ESTIMATING PILE LENGTH 

SUBSTRUCTURE==============================================
REFERENCE BORING ===================================B-3
LRFD or ASD or SEISMIC ================================ LRFD
PILE CUTOFF ELEV. =====================================441.38 ft
GROUND SURFACE ELEV. AGAINST PILE DURING DRIVING ========439.38 ft 929  KIPS 929  KIPS 490  KIPS 99 FT.

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD) =========== DD
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD =================423.00 ft
TOP ELEV. OF LIQUEF. (so layers above apply DD) =============== ft

TOTAL FACTORED SUBSTRUCTURE LOAD =====================1700 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)=======================70.00 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE ============= 1

Approx. Factored Loading Applied per pile at 8 ft. Cts ==================================194.29 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts ==================================72.86 KIPS

PILE TYPE AND SIZE =====================
Pile Perimeter============================== 4.850 FT. Unplugged Pile Perimeter=============== 7.117 FT.
Pile End Bearing Area============================= 1.469 SQFT. Unplugged Pile End Bearing Area=============0.239 SQFT.

BOT.   FACTORED FACTORED    
OF   UNCONF. S.P.T. GRANULAR NOMINAL GEOTECH. GEOTECH. FACTORED ESTIMATED   

LAYER LAYER COMPR. N OR ROCK LAYER SIDE END BRG. TOTAL SIDE END BRG. TOTAL REQ'D LOSS FROM LOSS LOAD RESISTANCE PILE

ELEV. THICK. STRENGTH VALUE DESCRIPTION RESIST. RESIST. RESIST. RESIST. RESIST. RESIST. BEARING SCOUR or DD FROM DD AVAILABLE LENGTH
(FT.) (FT.) (TSF.) (BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)

434.50 4.88 11 Very Fine Silty Sand 4.1 36.5 5.9 11.2 11 2 4 -1 7
432.00 2.50 14 Very Fine Silty Sand 2.6 32.4 34.2 3.9 5.3 14.3 14 4 7 -3 9
429.50 2.50 10 Very Fine Silty Sand 1.9 27.5 19.6 2.8 4.5 14.4 14 5 9 -6 12
427.00 2.50 4 Very Fine Silty Sand 0.8 11.0 16.1 1.1 1.8 14.8 15 5 10 -7 14
424.50 2.50 0.33 3 3.2 6.8 18.0 4.7 1.1 19.3 18 7 14 -11 17
422.00 2.50 2 Very Fine Silty Sand 0.4 5.5 32.2 0.6 0.9 22.1 22 7 14 -9 19
419.50 2.50 7 Very Fine Silty Sand 1.3 19.2 47.2 1.9 3.1 26.3 26 7 14 -6 22
417.00 2.50 12 Very Fine Silty Sand 2.3 32.9 16.5 3.3 5.4 24.2 17 7 14 -12 24
414.50 2.50 0 0.0 0.0 53.1 0.0 0.0 30.2 30 7 14 -4 27
412.00 2.50 10 Fine Sand 2.1 36.6 77.2 3.0 6.0 36.8 37 7 14 -1 29
409.50 2.50 16 Fine Sand 3.3 58.6 96.9 4.9 9.5 44.3 44 7 14 4 32
407.00 2.50 3.64 10 21.4 75.0 79.0 31.4 12.2 69.4 69 7 14 17 34
402.00 5.00 13 Very Fine Silty Sand 4.9 35.7 136.1 7.2 5.8 85.0 85 7 14 26 39
397.00 5.00 24 Fine Sand 10.0 87.9 171.7 14.6 14.3 103.8 104 7 14 36 44
392.00 5.00 31 Fine Sand 13.0 113.5 102.7 19.1 18.5 109.6 103 7 14 36 49
387.00 5.00 1.53 11 23.6 31.5 148.6 34.7 5.1 148.0 148 7 14 61 54
382.00 5.00 2.61 13 33.6 53.7 154.0 49.4 8.7 192.7 154 7 14 64 59
377.00 5.00 1.24 10 20.4 25.5 164.3 29.9 4.2 221.0 164 7 14 70 64
372.00 5.00 0.75 9 13.6 15.4 218.9 19.9 2.5 247.5 219 7 14 100 69
367.00 5.00 2.74 15 34.8 56.4 242.1 51.1 9.2 296.7 242 7 14 112 74
362.00 5.00 2.18 12 29.8 44.9 347.9 43.8 7.3 352.8 348 7 14 171 79
357.00 5.00 33 Medium Sand 16.0 120.8 296.8 23.4 19.6 365.3 297 7 14 142 84
350.00 7.00 2.61 43 47.1 53.7 473.1 69.1 8.7 455.5 455 7 14 230 91
349.00 1.00 Shale 60.4 183.0 533.6 88.7 29.8 544.1 534 7 14 273 92.4
348.00 1.00 Shale 60.4 183.0 594.0 88.7 29.8 632.8 594 7 14 306 93.4
347.00 1.00 Shale 60.4 183.0 654.4 88.7 29.8 721.4 654 7 14 339 94.4
346.00 1.00 Shale 60.4 183.0 714.8 88.7 29.8 810.1 715 7 14 372 95.4
345.00 1.00 Shale 60.4 183.0 775.2 88.7 29.8 898.7 775 7 14 406 96.4
344.00 1.00 Shale 60.4 183.0 835.6 88.7 29.8 987.4 836 7 14 439 97.4
343.00 1.00 Shale 60.4 183.0 896.1 88.7 29.8 1076.0 896 7 14 472 98.4
342.00 1.00 Shale 60.4 183.0 956.5 88.7 29.8 1164.7 956 7 14 505 99.4
341.00 1.00 Shale 60.4 183.0 1016.9 88.7 29.8 1253.3 1017 7 14 539 100.4
340.00 1.00 Shale 60.4 183.0 1077.3 88.7 29.8 1342.0 1077 7 14 572 101.4
339.00 1.00 Shale 60.4 183.0 1137.7 88.7 29.8 1430.6 1138 7 14 605 102.4
338.00 1.00 Shale 60.4 183.0 1198.2 88.7 29.8 1519.3 1198 7 14 638 103.4
337.00 1.00 Shale 60.4 183.0 1258.6 88.7 29.8 1608.0 1259 7 14 671 104.4
336.00 1.00 Shale 183.0 29.8

Steel HP 14 X 117

Driveable Length in Boring 

Maximum Pile

Resistance Available in BoringReq'd Bearing of Pile

Maximum FactoredMaximum NominalMaximum Nominal

NOMINAL

W Abutment (SN 060-0241)

NOMINAL UNPLUG'D

Req.d Bearing of Boring

MAX. REQUIRED BEARING  &  RESISTANCE for Selected Pile, Soil Profile, & Losses
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Pile Design Table for W Abutment (SN 060-0241) utilizing Boring #B-3 - DD
Nominal Factored Estimated Nominal Factored Estimated Nominal Factored Estimated

Required Resistance Pile Required Resistance Pile Required Resistance Pile

Bearing Available Length Bearing Available Length Bearing Available Length

(Kips) (Kips) (Ft.) (Kips) (Kips) (Ft.) (Kips) (Kips) (Ft.)

Metal Shell 12"Φ w/.25" walls Steel HP 10 X 42 Steel HP 12 X 84

224 67 54 155 71 74 137 58 64

246 80 59 190 91 84 178 80 69

263 89 64 282 141 91 199 92 74

294 106 69 335 170 93 244 117 84

324 122 74 Steel HP 10 X 57 376 189 91

Metal Shell 14"Φ w/.25" walls 158 73 74 664 348 97

225 59 49 194 93 84 Steel HP 14 X 73

266 81 54 289 145 91 159 67 64

289 94 59 454 235 95 210 96 69

308 104 64 Steel HP 12 X 53 233 108 74

347 126 69 132 56 64 286 137 84

382 145 74 171 77 69 436 220 91

Metal Shell 14"Φ w/.312" walls 191 88 74 578 298 94

225 59 49 235 112 84 Steel HP 14 X 89

266 81 54 360 181 91 161 68 64

289 94 59 418 213 93 213 97 69

308 104 64 Steel HP 12 X 63 236 110 74

347 126 69 133 56 64 290 139 84

382 145 74 172 78 69 443 223 91

Metal Shell 16"Φ w/.312" walls 193 89 74 705 367 96

260 69 49 237 113 84 Steel HP 14 X 102

309 95 54 364 183 91 162 69 64

333 109 59 497 256 94 216 98 69

353 120 64 Steel HP 12 X 74 239 111 74

402 147 69 135 57 64 293 141 84

440 168 74 175 79 69 448 226 91

Metal Shell 16"Φ w/.375" walls 196 90 74 810 425 97

260 69 49 240 115 84 Steel HP 14 X 117

309 95 54 370 186 91 164 70 64

333 109 59 589 306 96 219 100 69

353 120 64 242 112 74

402 147 69 297 142 84

440 168 74 455 230 91

557 232 84 929 490 99

Steel HP 8 X 36 Precast 14"x 14"

152 72 84 212 33 34

218 108 91

286 146 94
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH 

SUBSTRUCTURE==============================================
REFERENCE BORING ===================================B-3
LRFD or ASD or SEISMIC ================================ LRFD
PILE CUTOFF ELEV. =====================================441.38 ft
GROUND SURFACE ELEV. AGAINST PILE DURING DRIVING ========425.67 ft 929  KIPS 929  KIPS 511  KIPS 99 FT.

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD) ===========None
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD ================= ft
TOP ELEV. OF LIQUEF. (so layers above apply DD) =============== ft

TOTAL FACTORED SUBSTRUCTURE LOAD =====================1700 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)=======================70.00 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE ============= 1

Approx. Factored Loading Applied per pile at 8 ft. Cts ==================================194.29 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts ==================================72.86 KIPS

PILE TYPE AND SIZE =====================
Pile Perimeter============================== 4.850 FT. Unplugged Pile Perimeter=============== 7.117 FT.
Pile End Bearing Area============================= 1.469 SQFT. Unplugged Pile End Bearing Area=============0.239 SQFT.

BOT.   FACTORED FACTORED    
OF   UNCONF. S.P.T. GRANULAR NOMINAL GEOTECH. GEOTECH. FACTORED ESTIMATED   

LAYER LAYER COMPR. N OR ROCK LAYER SIDE END BRG. TOTAL SIDE END BRG. TOTAL REQ'D LOSS FROM LOSS LOAD RESISTANCE PILE

ELEV. THICK. STRENGTH VALUE DESCRIPTION RESIST. RESIST. RESIST. RESIST. RESIST. RESIST. BEARING SCOUR or DD FROM DD AVAILABLE LENGTH
(FT.) (FT.) (TSF.) (BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)

424.50 1.17 0.33 3 1.5 3.8 2.2 2.6 3 0 0 1 17
422.00 2.50 2 Very Fine Silty Sand 0.4 2.3 15.4 0.6 0.4 5.0 5 0 0 3 19
419.50 2.50 7 Very Fine Silty Sand 1.3 13.6 35.8 1.9 2.2 10.0 10 0 0 6 22
417.00 2.50 12 Very Fine Silty Sand 2.3 32.6 5.5 3.3 5.3 8.0 5 0 0 3 24
414.50 2.50 0 0.0 0.0 42.1 0.0 0.0 14.0 14 0 0 8 27
412.00 2.50 10 Fine Sand 2.1 36.6 66.1 3.0 6.0 20.6 21 0 0 11 29
409.50 2.50 16 Fine Sand 3.3 58.6 85.8 4.9 9.5 28.1 28 0 0 15 32
407.00 2.50 3.64 10 21.4 75.0 67.9 31.4 12.2 53.1 53 0 0 29 34
402.00 5.00 13 Very Fine Silty Sand 4.9 35.7 125.0 7.2 5.8 68.8 69 0 0 38 39
397.00 5.00 24 Fine Sand 10.0 87.9 160.6 14.6 14.3 87.6 88 0 0 48 44
392.00 5.00 31 Fine Sand 13.0 113.5 91.7 19.1 18.5 93.4 92 0 0 50 49
387.00 5.00 1.53 11 23.6 31.5 137.6 34.7 5.1 131.7 132 0 0 72 54
382.00 5.00 2.61 13 33.6 53.7 143.0 49.4 8.7 176.5 143 0 0 79 59
377.00 5.00 1.24 10 20.4 25.5 153.3 29.9 4.2 204.8 153 0 0 84 64
372.00 5.00 0.75 9 13.6 15.4 207.8 19.9 2.5 231.3 208 0 0 114 69
367.00 5.00 2.74 15 34.8 56.4 231.1 51.1 9.2 280.5 231 0 0 127 74
362.00 5.00 2.18 12 29.8 44.9 336.8 43.8 7.3 336.6 337 0 0 185 79
357.00 5.00 33 Medium Sand 16.0 120.8 285.7 23.4 19.6 349.1 286 0 0 157 84
350.00 7.00 2.61 43 47.1 53.7 462.1 69.1 8.7 439.2 439 0 0 242 91
349.00 1.00 Shale 60.4 183.0 522.5 88.7 29.8 527.9 523 0 0 287 92.4
348.00 1.00 Shale 60.4 183.0 582.9 88.7 29.8 616.6 583 0 0 321 93.4
347.00 1.00 Shale 60.4 183.0 643.3 88.7 29.8 705.2 643 0 0 354 94.4
346.00 1.00 Shale 60.4 183.0 703.8 88.7 29.8 793.9 704 0 0 387 95.4
345.00 1.00 Shale 60.4 183.0 764.2 88.7 29.8 882.5 764 0 0 420 96.4
344.00 1.00 Shale 60.4 183.0 824.6 88.7 29.8 971.2 825 0 0 454 97.4
343.00 1.00 Shale 60.4 183.0 885.0 88.7 29.8 1059.8 885 0 0 487 98.4
342.00 1.00 Shale 60.4 183.0 945.4 88.7 29.8 1148.5 945 0 0 520 99.4
341.00 1.00 Shale 60.4 183.0 1005.9 88.7 29.8 1237.1 1006 0 0 553 100.4
340.00 1.00 Shale 60.4 183.0 1066.3 88.7 29.8 1325.8 1066 0 0 586 101.4
339.00 1.00 Shale 60.4 183.0 1126.7 88.7 29.8 1414.4 1127 0 0 620 102.4
338.00 1.00 Shale 183.0 29.8

Steel HP 14 X 117

Driveable Length in Boring 

Maximum Pile

Resistance Available in BoringReq'd Bearing of Pile

Maximum FactoredMaximum NominalMaximum Nominal

NOMINAL

Int W Pier est. (SN060-0241)

NOMINAL UNPLUG'D

Req.d Bearing of Boring

MAX. REQUIRED BEARING  &  RESISTANCE for Selected Pile, Soil Profile, & Losses
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Pile Design Table for Int W Pier est. (SN060-0241) utilizing Boring #B-3
Nominal Factored Estimated Nominal Factored Estimated Nominal Factored Estimated

Required Resistance Pile Required Resistance Pile Required Resistance Pile

Bearing Available Length Bearing Available Length Bearing Available Length

(Kips) (Kips) (Ft.) (Kips) (Kips) (Ft.) (Kips) (Kips) (Ft.)

Metal Shell 12"Φ w/.25" walls Steel HP 10 X 42 Steel HP 12 X 84

102 56 34 129 71 69 128 70 64

158 87 49 147 81 74 168 93 69

192 105 54 183 100 84 189 104 74

214 118 59 275 151 91 235 129 84

230 127 64 335 184 93 363 200 91

261 144 69 Steel HP 10 X 57 664 365 97

292 160 74 132 73 69 Steel HP 14 X 73

Metal Shell 14"Φ w/.25" walls 151 83 74 126 69 54

128 71 34 187 103 84 138 76 59

187 103 49 282 155 91 148 81 64

228 125 54 454 250 96 200 110 69

252 138 59 Steel HP 12 X 53 223 122 74

270 149 64 123 68 64 275 151 84

309 170 69 162 89 69 420 231 91

344 189 74 182 100 74 578 318 94

Metal Shell 14"Φ w/.312" walls 226 124 84 Steel HP 14 X 89

128 71 34 347 191 91 128 71 54

187 103 49 418 230 93 140 77 59

228 125 54 Steel HP 12 X 63 150 82 64

252 138 59 124 68 64 202 111 69

270 149 64 163 90 69 225 124 74

309 170 69 184 101 74 279 153 84

344 189 74 228 125 84 427 235 91

Metal Shell 16"Φ w/.312" walls 354 195 91 705 388 96

99 54 32 497 273 94 Steel HP 14 X 102

158 87 34 Steel HP 12 X 74 130 71 54

217 119 49 126 69 64 141 78 59

266 146 54 166 91 69 152 83 64

290 160 59 187 103 74 205 113 69

310 171 64 231 127 84 228 126 74

359 197 69 359 197 91 282 155 84

397 219 74 589 324 96 432 238 91

Metal Shell 16"Φ w/.375" walls 810 445 97

99 54 32 Steel HP 14 X 117

158 87 34 132 72 54

217 119 49 143 79 59

266 146 54 153 84 64

290 160 59 208 114 69

310 171 64 231 127 74

359 197 69 286 157 84

397 219 74 439 242 91

514 283 84 929 511 99

Steel HP 8 X 36 Precast 14"x 14"

117 65 74 102 56 32

146 80 84 164 90 34

212 116 91

286 157 94

DocuSign Envelope ID: 5E1E455F-F0F9-42F7-9EB1-448B5473362B



IDOT STATIC METHOD OF ESTIMATING PILE LENGTH 

SUBSTRUCTURE==============================================
REFERENCE BORING ===================================B-3
LRFD or ASD or SEISMIC ================================ LRFD
PILE CUTOFF ELEV. =====================================441.38 ft
GROUND SURFACE ELEV. AGAINST PILE DURING DRIVING ========425.67 ft 929  KIPS 929  KIPS 508  KIPS 99 FT.

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD) ===========Scour
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD =================415.46 ft
TOP ELEV. OF LIQUEF. (so layers above apply DD) =============== ft

TOTAL FACTORED SUBSTRUCTURE LOAD =====================1700 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)=======================70.00 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE ============= 1

Approx. Factored Loading Applied per pile at 8 ft. Cts ==================================194.29 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts ==================================72.86 KIPS

PILE TYPE AND SIZE =====================
Pile Perimeter============================== 4.850 FT. Unplugged Pile Perimeter=============== 7.117 FT.
Pile End Bearing Area============================= 1.469 SQFT. Unplugged Pile End Bearing Area=============0.239 SQFT.

BOT.   FACTORED FACTORED    
OF   UNCONF. S.P.T. GRANULAR NOMINAL GEOTECH. GEOTECH. FACTORED ESTIMATED   

LAYER LAYER COMPR. N OR ROCK LAYER SIDE END BRG. TOTAL SIDE END BRG. TOTAL REQ'D LOSS FROM LOSS LOAD RESISTANCE PILE

ELEV. THICK. STRENGTH VALUE DESCRIPTION RESIST. RESIST. RESIST. RESIST. RESIST. RESIST. BEARING SCOUR or DD FROM DD AVAILABLE LENGTH
(FT.) (FT.) (TSF.) (BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)

424.50 1.17 0.33 3 1.5 3.8 2.2 2.6 3 1 0 1 17
422.00 2.50 2 Very Fine Silty Sand 0.4 2.3 15.4 0.6 0.4 5.0 5 1 0 2 19
419.50 2.50 7 Very Fine Silty Sand 1.3 13.6 35.8 1.9 2.2 10.0 10 2 0 4 22
417.00 2.50 12 Very Fine Silty Sand 2.3 32.6 5.5 3.3 5.3 8.0 5 3 0 0 24
414.50 2.50 0 0.0 0.0 42.1 0.0 0.0 14.0 14 3 0 5 27
412.00 2.50 10 Fine Sand 2.1 36.6 66.1 3.0 6.0 20.6 21 3 0 8 29
409.50 2.50 16 Fine Sand 3.3 58.6 85.8 4.9 9.5 28.1 28 3 0 12 32
407.00 2.50 3.64 10 21.4 75.0 67.9 31.4 12.2 53.1 53 3 0 26 34
402.00 5.00 13 Very Fine Silty Sand 4.9 35.7 125.0 7.2 5.8 68.8 69 3 0 35 39
397.00 5.00 24 Fine Sand 10.0 87.9 160.6 14.6 14.3 87.6 88 3 0 45 44
392.00 5.00 31 Fine Sand 13.0 113.5 91.7 19.1 18.5 93.4 92 3 0 47 49
387.00 5.00 1.53 11 23.6 31.5 137.6 34.7 5.1 131.7 132 3 0 69 54
382.00 5.00 2.61 13 33.6 53.7 143.0 49.4 8.7 176.5 143 3 0 76 59
377.00 5.00 1.24 10 20.4 25.5 153.3 29.9 4.2 204.8 153 3 0 81 64
372.00 5.00 0.75 9 13.6 15.4 207.8 19.9 2.5 231.3 208 3 0 111 69
367.00 5.00 2.74 15 34.8 56.4 231.1 51.1 9.2 280.5 231 3 0 124 74
362.00 5.00 2.18 12 29.8 44.9 336.8 43.8 7.3 336.6 337 3 0 182 79
357.00 5.00 33 Medium Sand 16.0 120.8 285.7 23.4 19.6 349.1 286 3 0 154 84
350.00 7.00 2.61 43 47.1 53.7 462.1 69.1 8.7 439.2 439 3 0 239 91
349.00 1.00 Shale 60.4 183.0 522.5 88.7 29.8 527.9 523 3 0 284 92.4
348.00 1.00 Shale 60.4 183.0 582.9 88.7 29.8 616.6 583 3 0 318 93.4
347.00 1.00 Shale 60.4 183.0 643.3 88.7 29.8 705.2 643 3 0 351 94.4
346.00 1.00 Shale 60.4 183.0 703.8 88.7 29.8 793.9 704 3 0 384 95.4
345.00 1.00 Shale 60.4 183.0 764.2 88.7 29.8 882.5 764 3 0 417 96.4
344.00 1.00 Shale 60.4 183.0 824.6 88.7 29.8 971.2 825 3 0 451 97.4
343.00 1.00 Shale 60.4 183.0 885.0 88.7 29.8 1059.8 885 3 0 484 98.4
342.00 1.00 Shale 60.4 183.0 945.4 88.7 29.8 1148.5 945 3 0 517 99.4
341.00 1.00 Shale 60.4 183.0 1005.9 88.7 29.8 1237.1 1006 3 0 550 100.4
340.00 1.00 Shale 60.4 183.0 1066.3 88.7 29.8 1325.8 1066 3 0 583 101.4
339.00 1.00 Shale 60.4 183.0 1126.7 88.7 29.8 1414.4 1127 3 0 617 102.4
338.00 1.00 Shale 183.0 29.8

Int W Pier est. (SN060-0241)

NOMINAL UNPLUG'D

Req.d Bearing of Boring

MAX. REQUIRED BEARING  &  RESISTANCE for Selected Pile, Soil Profile, & Losses

Steel HP 14 X 117

Driveable Length in Boring 

Maximum Pile

Resistance Available in BoringReq'd Bearing of Pile

Maximum FactoredMaximum NominalMaximum Nominal

NOMINAL
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Pile Design Table for Int W Pier est. (SN060-0241) utilizing Boring #B-3
Nominal Factored Estimated Nominal Factored Estimated Nominal Factored Estimated

Required Resistance Pile Required Resistance Pile Required Resistance Pile

Bearing Available Length Bearing Available Length Bearing Available Length

(Kips) (Kips) (Ft.) (Kips) (Kips) (Ft.) (Kips) (Kips) (Ft.)

Metal Shell 12"Φ w/.25" walls Steel HP 10 X 42 Steel HP 12 X 84

102 48 34 129 69 69 128 68 64

158 79 49 147 79 74 168 90 69

192 97 54 183 98 84 189 102 74

214 110 59 275 149 91 235 126 84

230 119 64 335 182 93 363 197 91

261 136 69 Steel HP 10 X 57 664 363 97

292 153 74 132 71 69 Steel HP 14 X 73

Metal Shell 14"Φ w/.25" walls 151 81 74 126 66 54

128 61 34 187 101 84 138 73 59

187 94 49 282 153 91 148 79 64

228 116 54 454 247 96 200 107 69

252 129 59 Steel HP 12 X 53 223 119 74

270 139 64 123 65 64 275 148 84

309 161 69 162 86 69 420 228 91

344 180 74 182 98 74 578 315 94

Metal Shell 14"Φ w/.312" walls 226 122 84 Steel HP 14 X 89

128 61 34 347 188 91 128 68 54

187 94 49 418 228 93 140 74 59

228 116 54 Steel HP 12 X 63 150 79 64

252 129 59 124 66 64 202 108 69

270 139 64 163 87 69 225 121 74

309 161 69 184 99 74 279 150 84

344 180 74 228 123 84 427 232 91

Metal Shell 16"Φ w/.312" walls 354 192 91 705 385 96

99 44 32 497 271 94 Steel HP 14 X 102

158 76 34 Steel HP 12 X 74 130 68 54

217 109 49 126 67 64 141 75 59

266 135 54 166 89 69 152 80 64

290 149 59 187 100 74 205 110 69

310 160 64 231 125 84 228 123 74

359 187 69 359 195 91 282 152 84

397 208 74 589 321 96 432 235 91

Metal Shell 16"Φ w/.375" walls 810 442 97

99 44 32 Steel HP 14 X 117

158 76 34 132 69 54

217 109 49 143 76 59

266 135 54 153 81 64

290 149 59 208 111 69

310 160 64 231 124 74

359 187 69 286 154 84

397 208 74 439 239 91

514 272 84 929 508 99

Steel HP 8 X 36 Precast 14"x 14"

117 63 74 102 44 32

146 78 84 164 78 34

212 115 91

286 156 94
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH 

SUBSTRUCTURE==============================================
REFERENCE BORING ===================================B-4
LRFD or ASD or SEISMIC ================================ LRFD
PILE CUTOFF ELEV. =====================================441.25 ft
GROUND SURFACE ELEV. AGAINST PILE DURING DRIVING ========425.67 ft 929  KIPS 929  KIPS 511  KIPS 98 FT.

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD) ===========None
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD ================= ft
TOP ELEV. OF LIQUEF. (so layers above apply DD) =============== ft

TOTAL FACTORED SUBSTRUCTURE LOAD =====================1700 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)=======================70.00 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE ============= 1

Approx. Factored Loading Applied per pile at 8 ft. Cts ==================================194.29 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts ==================================72.86 KIPS

PILE TYPE AND SIZE =====================
Pile Perimeter============================== 4.850 FT. Unplugged Pile Perimeter=============== 7.117 FT.
Pile End Bearing Area============================= 1.469 SQFT. Unplugged Pile End Bearing Area=============0.239 SQFT.

BOT.   FACTORED FACTORED    
OF   UNCONF. S.P.T. GRANULAR NOMINAL GEOTECH. GEOTECH. FACTORED ESTIMATED   

LAYER LAYER COMPR. N OR ROCK LAYER SIDE END BRG. TOTAL SIDE END BRG. TOTAL REQ'D LOSS FROM LOSS LOAD RESISTANCE PILE

ELEV. THICK. STRENGTH VALUE DESCRIPTION RESIST. RESIST. RESIST. RESIST. RESIST. RESIST. BEARING SCOUR or DD FROM DD AVAILABLE LENGTH
(FT.) (FT.) (TSF.) (BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)

425.50 0.17 2 Very Fine Silty Sand 0.0 5.4 0.0 0.9 1 0 0 0 16
423.00 2.50 0.26 4 2.6 5.4 7.3 3.8 0.9 4.6 5 0 0 3 18
420.50 2.50 0.23 1 2.3 4.7 14.3 3.3 0.8 8.7 9 0 0 5 21
418.00 2.50 0.46 3 4.4 9.5 20.2 6.4 1.5 15.4 15 0 0 8 23
415.50 2.50 4 Very Fine Silty Sand 0.8 11.0 75.9 1.1 1.8 25.4 25 0 0 14 26
413.00 2.50 18 Fine Sand 3.7 65.9 49.4 5.5 10.7 26.0 26 0 0 14 28
410.50 2.50 13 Very Fine Silty Sand 2.5 35.7 46.4 3.6 5.8 28.7 29 0 0 16 31
408.00 2.50 11 Very Fine Silty Sand 2.1 30.2 102.5 3.0 4.9 40.5 40 0 0 22 33
403.00 5.00 23 Fine Sand 9.6 84.2 55.2 14.0 13.7 45.3 45 0 0 25 38
398.00 5.00 1.33 10 21.4 27.4 85.9 31.5 4.5 78.2 78 0 0 43 43
393.00 5.00 10 Fine Sand 4.2 36.6 79.0 6.1 6.0 82.6 79 0 0 43 48
388.00 5.00 7 Fine Sand 2.9 25.6 74.4 4.3 4.2 85.6 74 0 0 41 53
383.00 5.00 0.88 9 15.5 18.1 110.8 22.8 2.9 111.7 111 0 0 61 58
378.00 5.00 1.89 11 27.2 38.9 105.9 40.0 6.3 146.5 106 0 0 58 63
373.00 5.00 0.33 8 6.4 6.8 133.1 9.4 1.1 159.3 133 0 0 73 68
368.00 5.00 1.34 9 21.6 27.6 147.0 31.6 4.5 189.7 147 0 0 81 73
363.00 5.00 0.97 28 16.8 20.0 162.0 24.7 3.2 214.0 162 0 0 89 78
358.00 5.00 0.88 8 15.5 18.1 178.9 22.8 2.9 237.1 179 0 0 98 83
353.00 5.00 0.95 12 16.5 19.6 358.9 24.3 3.2 287.9 288 0 0 158 88
352.00 1.00 Shale 60.4 183.0 419.4 88.7 29.8 376.5 377 0 0 207 89.3
351.00 1.00 Shale 60.4 183.0 479.8 88.7 29.8 465.2 465 0 0 256 90.3
350.00 1.00 Shale 60.4 183.0 540.2 88.7 29.8 553.8 540 0 0 297 91.3
349.00 1.00 Shale 60.4 183.0 600.6 88.7 29.8 642.5 601 0 0 330 92.3
348.00 1.00 Shale 60.4 183.0 661.0 88.7 29.8 731.2 661 0 0 364 93.3
347.00 1.00 Shale 60.4 183.0 721.4 88.7 29.8 819.8 721 0 0 397 94.3
346.00 1.00 Shale 60.4 183.0 781.9 88.7 29.8 908.5 782 0 0 430 95.3
345.00 1.00 Shale 60.4 183.0 842.3 88.7 29.8 997.1 842 0 0 463 96.3
344.00 1.00 Shale 60.4 183.0 902.7 88.7 29.8 1085.8 903 0 0 496 97.3
343.00 1.00 Shale 60.4 183.0 963.1 88.7 29.8 1174.4 963 0 0 530 98.3
342.00 1.00 Shale 60.4 183.0 1023.5 88.7 29.8 1263.1 1024 0 0 563 99.3
341.00 1.00 Shale 60.4 183.0 1084.0 88.7 29.8 1351.7 1084 0 0 596 100.3
340.00 1.00 Shale 60.4 183.0 1144.4 88.7 29.8 1440.4 1144 0 0 629 101.3
339.00 1.00 Shale 60.4 183.0 1204.8 88.7 29.8 1529.0 1205 0 0 663 102.3
338.00 1.00 Shale 60.4 183.0 1265.2 88.7 29.8 1617.7 1265 0 0 696 103.3
337.00 1.00 Shale 60.4 183.0 1325.6 88.7 29.8 1706.3 1326 0 0 729 104.3
336.00 1.00 Shale 60.4 183.0 1386.0 88.7 29.8 1795.0 1386 0 0 762 105.3
335.00 1.00 Shale 183.0 29.8

Steel HP 14 X 117

Driveable Length in Boring 

Maximum Pile

Resistance Available in BoringReq'd Bearing of Pile

Maximum FactoredMaximum NominalMaximum Nominal

NOMINAL

Int E Pier est. (SN060-0241)

NOMINAL UNPLUG'D

Req.d Bearing of Boring

MAX. REQUIRED BEARING  &  RESISTANCE for Selected Pile, Soil Profile, & Losses
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Pile Design Table for Int E Pier est. (SN060-0241) utilizing Boring #B-4
Nominal Factored Estimated Nominal Factored Estimated Nominal Factored Estimated

Required Resistance Pile Required Resistance Pile Required Resistance Pile

Bearing Available Length Bearing Available Length Bearing Available Length

(Kips) (Kips) (Ft.) (Kips) (Kips) (Ft.) (Kips) (Kips) (Ft.)

Metal Shell 12"Φ w/.25" walls Steel HP 10 X 42 Steel HP 12 X 84

123 67 53 118 65 83 122 67 73

147 81 58 187 103 88 135 74 78

161 89 63 335 184 92 149 82 83

176 97 68 Steel HP 10 X 57 237 130 88

195 107 73 120 66 83 664 365 96

211 116 78 192 105 88 Steel HP 14 X 73

228 125 83 454 250 94 128 70 68

Metal Shell 14"Φ w/.25" walls Steel HP 12 X 53 142 78 73

98 54 38 130 71 78 156 86 78

145 80 53 143 79 83 173 95 83

175 96 58 224 123 88 271 149 88

189 104 63 418 230 92 578 318 93

208 114 68 Steel HP 12 X 63 Steel HP 14 X 89

229 126 73 131 72 78 130 71 68

248 136 78 145 80 83 144 79 73

267 147 83 229 126 88 158 87 78

Metal Shell 14"Φ w/.312" walls 497 273 93 175 96 83

98 54 38 Steel HP 12 X 74 278 153 88

145 80 53 120 66 73 705 388 95

175 96 58 133 73 78 Steel HP 14 X 102

189 104 63 147 81 83 131 72 68

208 114 68 233 128 88 145 80 73

229 126 73 589 324 95 160 88 78

248 136 78 177 97 83

267 147 83 282 155 88

Metal Shell 16"Φ w/.312" walls 810 445 96

114 63 38 Steel HP 14 X 117

167 92 53 106 58 63

203 112 58 133 73 68

216 119 63 147 81 73

240 132 68 162 89 78

264 145 73 179 98 83

285 157 78 288 158 88

307 169 83 929 511 98

Metal Shell 16"Φ w/.375" walls Precast 14"x 14"

114 63 38 124 68 38

167 92 53 184 101 53

203 112 58 223 122 58

216 119 63 240 132 63

240 132 68

264 145 73

285 157 78

307 169 83

755 415 88

Steel HP 8 X 36

95 52 83

150 83 88

286 157 92
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH 

SUBSTRUCTURE==============================================
REFERENCE BORING ===================================B-4
LRFD or ASD or SEISMIC ================================ LRFD
PILE CUTOFF ELEV. =====================================441.25 ft
GROUND SURFACE ELEV. AGAINST PILE DURING DRIVING ========425.67 ft 929  KIPS 929  KIPS 505  KIPS 98 FT.

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD) ===========Scour
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD =================415.46 ft
TOP ELEV. OF LIQUEF. (so layers above apply DD) =============== ft

TOTAL FACTORED SUBSTRUCTURE LOAD =====================1700 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)=======================70.00 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE ============= 1

Approx. Factored Loading Applied per pile at 8 ft. Cts ==================================194.29 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts ==================================72.86 KIPS

PILE TYPE AND SIZE =====================
Pile Perimeter============================== 4.850 FT. Unplugged Pile Perimeter=============== 7.117 FT.
Pile End Bearing Area============================= 1.469 SQFT. Unplugged Pile End Bearing Area=============0.239 SQFT.

BOT.   FACTORED FACTORED    
OF   UNCONF. S.P.T. GRANULAR NOMINAL GEOTECH. GEOTECH. FACTORED ESTIMATED   

LAYER LAYER COMPR. N OR ROCK LAYER SIDE END BRG. TOTAL SIDE END BRG. TOTAL REQ'D LOSS FROM LOSS LOAD RESISTANCE PILE

ELEV. THICK. STRENGTH VALUE DESCRIPTION RESIST. RESIST. RESIST. RESIST. RESIST. RESIST. BEARING SCOUR or DD FROM DD AVAILABLE LENGTH
(FT.) (FT.) (TSF.) (BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)

425.50 0.17 2 Very Fine Silty Sand 0.0 5.4 0.0 0.9 1 0 0 0 16
423.00 2.50 0.26 4 2.6 5.4 7.3 3.8 0.9 4.6 5 1 0 1 18
420.50 2.50 0.23 1 2.3 4.7 14.3 3.3 0.8 8.7 9 3 0 2 21
418.00 2.50 0.46 3 4.4 9.5 20.2 6.4 1.5 15.4 15 5 0 3 23
415.50 2.50 4 Very Fine Silty Sand 0.8 11.0 75.9 1.1 1.8 25.4 25 6 0 8 26
413.00 2.50 18 Fine Sand 3.7 65.9 49.4 5.5 10.7 26.0 26 6 0 9 28
410.50 2.50 13 Very Fine Silty Sand 2.5 35.7 46.4 3.6 5.8 28.7 29 6 0 10 31
408.00 2.50 11 Very Fine Silty Sand 2.1 30.2 102.5 3.0 4.9 40.5 40 6 0 17 33
403.00 5.00 23 Fine Sand 9.6 84.2 55.2 14.0 13.7 45.3 45 6 0 19 38
398.00 5.00 1.33 10 21.4 27.4 85.9 31.5 4.5 78.2 78 6 0 38 43
393.00 5.00 10 Fine Sand 4.2 36.6 79.0 6.1 6.0 82.6 79 6 0 38 48
388.00 5.00 7 Fine Sand 2.9 25.6 74.4 4.3 4.2 85.6 74 6 0 35 53
383.00 5.00 0.88 9 15.5 18.1 110.8 22.8 2.9 111.7 111 6 0 55 58
378.00 5.00 1.89 11 27.2 38.9 105.9 40.0 6.3 146.5 106 6 0 53 63
373.00 5.00 0.33 8 6.4 6.8 133.1 9.4 1.1 159.3 133 6 0 68 68
368.00 5.00 1.34 9 21.6 27.6 147.0 31.6 4.5 189.7 147 6 0 75 73
363.00 5.00 0.97 28 16.8 20.0 162.0 24.7 3.2 214.0 162 6 0 84 78
358.00 5.00 0.88 8 15.5 18.1 178.9 22.8 2.9 237.1 179 6 0 93 83
353.00 5.00 0.95 12 16.5 19.6 358.9 24.3 3.2 287.9 288 6 0 153 88
352.00 1.00 Shale 60.4 183.0 419.4 88.7 29.8 376.5 377 6 0 202 89.3
351.00 1.00 Shale 60.4 183.0 479.8 88.7 29.8 465.2 465 6 0 250 90.3
350.00 1.00 Shale 60.4 183.0 540.2 88.7 29.8 553.8 540 6 0 292 91.3
349.00 1.00 Shale 60.4 183.0 600.6 88.7 29.8 642.5 601 6 0 325 92.3
348.00 1.00 Shale 60.4 183.0 661.0 88.7 29.8 731.2 661 6 0 358 93.3
347.00 1.00 Shale 60.4 183.0 721.4 88.7 29.8 819.8 721 6 0 391 94.3
346.00 1.00 Shale 60.4 183.0 781.9 88.7 29.8 908.5 782 6 0 425 95.3
345.00 1.00 Shale 60.4 183.0 842.3 88.7 29.8 997.1 842 6 0 458 96.3
344.00 1.00 Shale 60.4 183.0 902.7 88.7 29.8 1085.8 903 6 0 491 97.3
343.00 1.00 Shale 60.4 183.0 963.1 88.7 29.8 1174.4 963 6 0 524 98.3
342.00 1.00 Shale 60.4 183.0 1023.5 88.7 29.8 1263.1 1024 6 0 557 99.3
341.00 1.00 Shale 60.4 183.0 1084.0 88.7 29.8 1351.7 1084 6 0 591 100.3
340.00 1.00 Shale 60.4 183.0 1144.4 88.7 29.8 1440.4 1144 6 0 624 101.3
339.00 1.00 Shale 60.4 183.0 1204.8 88.7 29.8 1529.0 1205 6 0 657 102.3
338.00 1.00 Shale 60.4 183.0 1265.2 88.7 29.8 1617.7 1265 6 0 690 103.3
337.00 1.00 Shale 60.4 183.0 1325.6 88.7 29.8 1706.3 1326 6 0 724 104.3
336.00 1.00 Shale 60.4 183.0 1386.0 88.7 29.8 1795.0 1386 6 0 757 105.3
335.00 1.00 Shale 183.0 29.8

Int E Pier est. (SN060-0241)

NOMINAL UNPLUG'D

Req.d Bearing of Boring

MAX. REQUIRED BEARING  &  RESISTANCE for Selected Pile, Soil Profile, & Losses

Steel HP 14 X 117

Driveable Length in Boring 

Maximum Pile

Resistance Available in BoringReq'd Bearing of Pile

Maximum FactoredMaximum NominalMaximum Nominal

NOMINAL
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Pile Design Table for Int E Pier est. (SN060-0241) utilizing Boring #B-4
Nominal Factored Estimated Nominal Factored Estimated Nominal Factored Estimated

Required Resistance Pile Required Resistance Pile Required Resistance Pile

Bearing Available Length Bearing Available Length Bearing Available Length

(Kips) (Kips) (Ft.) (Kips) (Kips) (Ft.) (Kips) (Kips) (Ft.)

Metal Shell 12"Φ w/.25" walls Steel HP 10 X 42 Steel HP 12 X 84

123 61 53 118 61 83 135 69 78

147 74 58 187 99 88 149 77 83

161 82 63 335 180 92 237 126 88

176 91 68 Steel HP 10 X 57 664 361 96

195 101 73 120 62 83 Steel HP 14 X 73

211 110 78 192 102 88 142 73 73

228 119 83 454 246 94 156 81 78

Metal Shell 14"Φ w/.25" walls Steel HP 12 X 53 173 90 83

145 72 53 130 67 78 271 144 88

175 89 58 143 74 83 578 312 93

189 96 63 224 119 88 Steel HP 14 X 89

208 107 68 418 226 92 130 66 68

229 118 73 Steel HP 12 X 63 144 74 73

248 129 78 131 68 78 158 82 78

267 139 83 145 75 83 175 91 83

Metal Shell 14"Φ w/.312" walls 229 122 88 278 147 88

145 72 53 497 269 93 705 382 95

175 89 58 Steel HP 12 X 74 Steel HP 14 X 102

189 96 63 133 68 78 131 67 68

208 107 68 147 76 83 145 74 73

229 118 73 233 124 88 160 83 78

248 129 78 589 319 95 177 92 83

267 139 83 282 150 88

Metal Shell 16"Φ w/.312" walls 810 440 96

114 54 38 Steel HP 14 X 117

167 83 53 133 68 68

203 103 58 147 75 73

216 110 63 162 84 78

240 124 68 179 93 83

264 136 73 288 153 88

285 148 78 929 505 98

307 160 83 Precast 14"x 14"

Metal Shell 16"Φ w/.375" walls 124 59 38

114 54 38 184 92 53

167 83 53 223 113 58

203 103 58 240 122 63

216 110 63

240 124 68

264 136 73

285 148 78

307 160 83

755 406 88

Steel HP 8 X 36

95 49 83

150 80 88

286 154 92
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IDOT STATIC METHOD OF ESTIMATING PILE LENGTH 

SUBSTRUCTURE==============================================
REFERENCE BORING ===================================B-4
LRFD or ASD or SEISMIC ================================ LRFD
PILE CUTOFF ELEV. =====================================441.25 ft
GROUND SURFACE ELEV. AGAINST PILE DURING DRIVING ========439.25 ft 929  KIPS 929  KIPS 511  KIPS 98 FT.

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD) ===========None
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD ================= ft
TOP ELEV. OF LIQUEF. (so layers above apply DD) =============== ft

TOTAL FACTORED SUBSTRUCTURE LOAD =====================1700 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)=======================70.00 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE ============= 1

Approx. Factored Loading Applied per pile at 8 ft. Cts ==================================194.29 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts ==================================72.86 KIPS

PILE TYPE AND SIZE =====================
Pile Perimeter============================== 4.850 FT. Unplugged Pile Perimeter=============== 7.117 FT.
Pile End Bearing Area============================= 1.469 SQFT. Unplugged Pile End Bearing Area=============0.239 SQFT.

BOT.   FACTORED FACTORED    
OF   UNCONF. S.P.T. GRANULAR NOMINAL GEOTECH. GEOTECH. FACTORED ESTIMATED   

LAYER LAYER COMPR. N OR ROCK LAYER SIDE END BRG. TOTAL SIDE END BRG. TOTAL REQ'D LOSS FROM LOSS LOAD RESISTANCE PILE

ELEV. THICK. STRENGTH VALUE DESCRIPTION RESIST. RESIST. RESIST. RESIST. RESIST. RESIST. BEARING SCOUR or DD FROM DD AVAILABLE LENGTH
(FT.) (FT.) (TSF.) (BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)

435.50 3.75 7 Very Fine Silty Sand 2.0 5.7 2.9 3.5 4 0 0 2 6
433.00 2.50 0.18 3 1.8 3.7 10.2 2.6 0.6 6.6 7 0 0 4 8
430.50 2.50 0.31 3 3.0 6.4 10.5 4.4 1.0 10.6 11 0 0 6 11
428.00 2.50 0.18 3 1.8 3.7 14.1 2.6 0.6 13.5 14 0 0 7 13
425.50 2.50 2 Very Fine Silty Sand 0.4 5.5 14.3 0.6 0.9 14.1 14 0 0 8 16
423.00 2.50 0.26 4 2.6 5.4 16.3 3.8 0.9 17.7 16 0 0 9 18
420.50 2.50 0.23 1 2.3 4.7 23.3 3.3 0.8 21.8 22 0 0 12 21
418.00 2.50 0.46 3 4.4 9.5 29.2 6.4 1.5 28.5 28 0 0 16 23
415.50 2.50 4 Very Fine Silty Sand 0.8 11.0 84.9 1.1 1.8 38.5 39 0 0 21 26
413.00 2.50 18 Fine Sand 3.7 65.9 58.4 5.5 10.7 39.1 39 0 0 22 28
410.50 2.50 13 Very Fine Silty Sand 2.5 35.7 55.4 3.6 5.8 41.8 42 0 0 23 31
408.00 2.50 11 Very Fine Silty Sand 2.1 30.2 111.4 3.0 4.9 53.6 54 0 0 30 33
403.00 5.00 23 Fine Sand 9.6 84.2 64.2 14.0 13.7 58.4 58 0 0 32 38
398.00 5.00 1.33 10 21.4 27.4 94.8 31.5 4.5 91.4 91 0 0 50 43
393.00 5.00 10 Fine Sand 4.2 36.6 88.0 6.1 6.0 95.7 88 0 0 48 48
388.00 5.00 7 Fine Sand 2.9 25.6 83.4 4.3 4.2 98.7 83 0 0 46 53
383.00 5.00 0.88 9 15.5 18.1 119.7 22.8 2.9 124.9 120 0 0 66 58
378.00 5.00 1.89 11 27.2 38.9 114.8 40.0 6.3 159.6 115 0 0 63 63
373.00 5.00 0.33 8 6.4 6.8 142.0 9.4 1.1 172.4 142 0 0 78 68
368.00 5.00 1.34 9 21.6 27.6 156.0 31.6 4.5 202.8 156 0 0 86 73
363.00 5.00 0.97 28 16.8 20.0 170.9 24.7 3.2 227.2 171 0 0 94 78
358.00 5.00 0.88 8 15.5 18.1 187.9 22.8 2.9 250.2 188 0 0 103 83
353.00 5.00 0.95 12 16.5 19.6 367.9 24.3 3.2 301.0 301 0 0 166 88
352.00 1.00 Shale 60.4 183.0 428.3 88.7 29.8 389.7 390 0 0 214 89.3
351.00 1.00 Shale 60.4 183.0 488.7 88.7 29.8 478.3 478 0 0 263 90.3
350.00 1.00 Shale 60.4 183.0 549.2 88.7 29.8 567.0 549 0 0 302 91.3
349.00 1.00 Shale 60.4 183.0 609.6 88.7 29.8 655.6 610 0 0 335 92.3
348.00 1.00 Shale 60.4 183.0 670.0 88.7 29.8 744.3 670 0 0 368 93.3
347.00 1.00 Shale 60.4 183.0 730.4 88.7 29.8 833.0 730 0 0 402 94.3
346.00 1.00 Shale 60.4 183.0 790.8 88.7 29.8 921.6 791 0 0 435 95.3
345.00 1.00 Shale 60.4 183.0 851.2 88.7 29.8 1010.3 851 0 0 468 96.3
344.00 1.00 Shale 60.4 183.0 911.7 88.7 29.8 1098.9 912 0 0 501 97.3
343.00 1.00 Shale 60.4 183.0 972.1 88.7 29.8 1187.6 972 0 0 535 98.3
342.00 1.00 Shale 60.4 183.0 1032.5 88.7 29.8 1276.2 1032 0 0 568 99.3
341.00 1.00 Shale 60.4 183.0 1092.9 88.7 29.8 1364.9 1093 0 0 601 100.3
340.00 1.00 Shale 60.4 183.0 1153.3 88.7 29.8 1453.5 1153 0 0 634 101.3
339.00 1.00 Shale 183.0 29.8

E Abutment (SN060-0241)

NOMINAL UNPLUG'D

Req.d Bearing of Boring

MAX. REQUIRED BEARING  &  RESISTANCE for Selected Pile, Soil Profile, & Losses

Steel HP 14 X 117

Driveable Length in Boring 

Maximum Pile

Resistance Available in BoringReq'd Bearing of Pile

Maximum FactoredMaximum NominalMaximum Nominal

NOMINAL
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Pile Design Table for E Abutment (SN060-0241) utilizing Boring #B-4
Nominal Factored Estimated Nominal Factored Estimated Nominal Factored Estimated

Required Resistance Pile Required Resistance Pile Required Resistance Pile

Bearing Available Length Bearing Available Length Bearing Available Length

(Kips) (Kips) (Ft.) (Kips) (Kips) (Ft.) (Kips) (Kips) (Ft.)

Metal Shell 12"Φ w/.25" walls Steel HP 10 X 42 Steel HP 12 X 84

96 53 38 124 68 83 129 71 73

137 75 53 196 108 88 142 78 78

161 89 58 335 184 92 156 86 83

176 97 63 Steel HP 10 X 57 248 136 88

191 105 68 126 69 83 664 365 96

210 115 73 201 110 88 Steel HP 14 X 73

226 124 78 454 250 94 111 61 63

242 133 83 Steel HP 12 X 53 137 75 68

Metal Shell 14"Φ w/.25" walls 125 69 73 151 83 73

114 63 38 137 75 78 165 91 78

161 89 53 151 83 83 181 100 83

192 105 58 234 129 88 284 156 88

205 113 63 418 230 91 578 318 92

225 124 68 Steel HP 12 X 63 Steel HP 14 X 89

246 135 73 126 69 73 112 62 63

265 146 78 138 76 78 139 76 68

284 156 83 152 84 83 152 84 73

Metal Shell 14"Φ w/.312" walls 240 132 88 167 92 78

114 63 38 497 273 93 184 101 83

161 89 53 Steel HP 12 X 74 291 160 88

192 105 58 128 70 73 705 388 94

205 113 63 140 77 78 Steel HP 14 X 102

225 124 68 154 85 83 114 62 63

246 135 73 244 134 88 140 77 68

265 146 78 589 324 95 154 85 73

284 156 83 169 93 78

Metal Shell 16"Φ w/.312" walls 186 102 83

58 32 23 295 162 88

133 73 38 810 445 96

186 102 53 Steel HP 14 X 117

223 122 58 115 63 63

235 129 63 142 78 68

260 143 68 156 86 73

283 156 73 171 94 78

304 167 78 188 103 83

326 180 83 301 166 88

Metal Shell 16"Φ w/.375" walls 929 511 98

58 32 23 Precast 14"x 14"

133 73 38 61 34 23

186 102 53 140 77 31

223 122 58

235 129 63

260 143 68

283 156 73

304 167 78

326 180 83

774 426 88

Steel HP 8 X 36

100 55 83

158 87 88

286 157 92

DocuSign Envelope ID: 5E1E455F-F0F9-42F7-9EB1-448B5473362B



IDOT STATIC METHOD OF ESTIMATING PILE LENGTH 

SUBSTRUCTURE==============================================
REFERENCE BORING ===================================B-4
LRFD or ASD or SEISMIC ================================ LRFD
PILE CUTOFF ELEV. =====================================441.25 ft
GROUND SURFACE ELEV. AGAINST PILE DURING DRIVING ========439.25 ft 929  KIPS 929  KIPS 492  KIPS 98 FT.

GEOTECHNICAL LOSS TYPE (None, Scour, Liquef., DD) =========== DD
BOTTOM ELEV. OF SCOUR, LIQUEF., or DD =================423.00 ft
TOP ELEV. OF LIQUEF. (so layers above apply DD) =============== ft

TOTAL FACTORED SUBSTRUCTURE LOAD =====================1700 kips
TOTAL LENGTH OF SUBSTRUCTURE (along skew)=======================70.00 ft
NUMBER OF ROWS OF PILES PER SUBSTRUCTURE ============= 1

Approx. Factored Loading Applied per pile at 8 ft. Cts ==================================194.29 KIPS
Approx. Factored Loading Applied per pile at 3 ft. Cts ==================================72.86 KIPS

PILE TYPE AND SIZE =====================
Pile Perimeter============================== 4.850 FT. Unplugged Pile Perimeter=============== 7.117 FT.
Pile End Bearing Area============================= 1.469 SQFT. Unplugged Pile End Bearing Area=============0.239 SQFT.

BOT.   FACTORED FACTORED    
OF   UNCONF. S.P.T. GRANULAR NOMINAL GEOTECH. GEOTECH. FACTORED ESTIMATED   

LAYER LAYER COMPR. N OR ROCK LAYER SIDE END BRG. TOTAL SIDE END BRG. TOTAL REQ'D LOSS FROM LOSS LOAD RESISTANCE PILE

ELEV. THICK. STRENGTH VALUE DESCRIPTION RESIST. RESIST. RESIST. RESIST. RESIST. RESIST. BEARING SCOUR or DD FROM DD AVAILABLE LENGTH
(FT.) (FT.) (TSF.) (BLOWS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (FT.)

435.50 3.75 7 Very Fine Silty Sand 2.0 5.7 2.9 3.5 4 1 2 -1 6
433.00 2.50 0.18 3 1.8 3.7 10.2 2.6 0.6 6.6 7 2 4 -3 8
430.50 2.50 0.31 3 3.0 6.4 10.5 4.4 1.0 10.6 11 4 8 -5 11
428.00 2.50 0.18 3 1.8 3.7 14.1 2.6 0.6 13.5 14 5 9 -7 13
425.50 2.50 2 Very Fine Silty Sand 0.4 5.5 14.3 0.6 0.9 14.1 14 5 10 -7 16
423.00 2.50 0.26 4 2.6 5.4 16.3 3.8 0.9 17.7 16 6 13 -10 18
420.50 2.50 0.23 1 2.3 4.7 23.3 3.3 0.8 21.8 22 6 13 -7 21
418.00 2.50 0.46 3 4.4 9.5 29.2 6.4 1.5 28.5 28 6 13 -3 23
415.50 2.50 4 Very Fine Silty Sand 0.8 11.0 84.9 1.1 1.8 38.5 39 6 13 2 26
413.00 2.50 18 Fine Sand 3.7 65.9 58.4 5.5 10.7 39.1 39 6 13 2 28
410.50 2.50 13 Very Fine Silty Sand 2.5 35.7 55.4 3.6 5.8 41.8 42 6 13 4 31
408.00 2.50 11 Very Fine Silty Sand 2.1 30.2 111.4 3.0 4.9 53.6 54 6 13 10 33
403.00 5.00 23 Fine Sand 9.6 84.2 64.2 14.0 13.7 58.4 58 6 13 13 38
398.00 5.00 1.33 10 21.4 27.4 94.8 31.5 4.5 91.4 91 6 13 31 43
393.00 5.00 10 Fine Sand 4.2 36.6 88.0 6.1 6.0 95.7 88 6 13 29 48
388.00 5.00 7 Fine Sand 2.9 25.6 83.4 4.3 4.2 98.7 83 6 13 27 53
383.00 5.00 0.88 9 15.5 18.1 119.7 22.8 2.9 124.9 120 6 13 47 58
378.00 5.00 1.89 11 27.2 38.9 114.8 40.0 6.3 159.6 115 6 13 44 63
373.00 5.00 0.33 8 6.4 6.8 142.0 9.4 1.1 172.4 142 6 13 59 68
368.00 5.00 1.34 9 21.6 27.6 156.0 31.6 4.5 202.8 156 6 13 67 73
363.00 5.00 0.97 28 16.8 20.0 170.9 24.7 3.2 227.2 171 6 13 75 78
358.00 5.00 0.88 8 15.5 18.1 187.9 22.8 2.9 250.2 188 6 13 84 83
353.00 5.00 0.95 12 16.5 19.6 367.9 24.3 3.2 301.0 301 6 13 146 88
352.00 1.00 Shale 60.4 183.0 428.3 88.7 29.8 389.7 390 6 13 195 89.3
351.00 1.00 Shale 60.4 183.0 488.7 88.7 29.8 478.3 478 6 13 244 90.3
350.00 1.00 Shale 60.4 183.0 549.2 88.7 29.8 567.0 549 6 13 283 91.3
349.00 1.00 Shale 60.4 183.0 609.6 88.7 29.8 655.6 610 6 13 316 92.3
348.00 1.00 Shale 60.4 183.0 670.0 88.7 29.8 744.3 670 6 13 349 93.3
347.00 1.00 Shale 60.4 183.0 730.4 88.7 29.8 833.0 730 6 13 383 94.3
346.00 1.00 Shale 60.4 183.0 790.8 88.7 29.8 921.6 791 6 13 416 95.3
345.00 1.00 Shale 60.4 183.0 851.2 88.7 29.8 1010.3 851 6 13 449 96.3
344.00 1.00 Shale 60.4 183.0 911.7 88.7 29.8 1098.9 912 6 13 482 97.3
343.00 1.00 Shale 60.4 183.0 972.1 88.7 29.8 1187.6 972 6 13 516 98.3
342.00 1.00 Shale 60.4 183.0 1032.5 88.7 29.8 1276.2 1032 6 13 549 99.3
341.00 1.00 Shale 60.4 183.0 1092.9 88.7 29.8 1364.9 1093 6 13 582 100.3
340.00 1.00 Shale 60.4 183.0 1153.3 88.7 29.8 1453.5 1153 6 13 615 101.3
339.00 1.00 Shale 183.0 29.8

Steel HP 14 X 117

Driveable Length in Boring 

Maximum Pile

Resistance Available in BoringReq'd Bearing of Pile

Maximum FactoredMaximum NominalMaximum Nominal

NOMINAL

E Abutment (SN060-0241)

NOMINAL UNPLUG'D

Req.d Bearing of Boring

MAX. REQUIRED BEARING  &  RESISTANCE for Selected Pile, Soil Profile, & Losses
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Pile Design Table for E Abutment (SN060-0241) utilizing Boring #B-4 - DD
Nominal Factored Estimated Nominal Factored Estimated Nominal Factored Estimated

Required Resistance Pile Required Resistance Pile Required Resistance Pile

Bearing Available Length Bearing Available Length Bearing Available Length

(Kips) (Kips) (Ft.) (Kips) (Kips) (Ft.) (Kips) (Kips) (Ft.)

Metal Shell 12"Φ w/.25" walls Steel HP 10 X 42 Steel HP 12 X 84

176 68 63 124 55 83 156 70 83

191 77 68 196 95 88 248 120 88

210 87 73 335 171 92 664 349 96

226 96 78 Steel HP 10 X 57 Steel HP 14 X 73

242 105 83 126 56 83 165 72 78

Metal Shell 14"Φ w/.25" walls 201 97 88 181 81 83

192 72 58 454 236 94 284 138 88

205 80 63 Steel HP 12 X 53 578 299 92

225 91 68 151 67 83 Steel HP 14 X 89

246 102 73 234 113 88 152 65 73

265 113 78 418 214 91 167 73 78

284 123 83 Steel HP 12 X 63 184 82 83

Metal Shell 14"Φ w/.312" walls 152 68 83 291 141 88

192 72 58 240 116 88 705 369 94

205 80 63 497 258 93 Steel HP 14 X 102

225 91 68 Steel HP 12 X 74 154 66 73

246 102 73 154 69 83 169 74 78

265 113 78 244 118 88 186 83 83

284 123 83 589 308 95 295 143 88

Metal Shell 16"Φ w/.312" walls 810 427 96

186 65 53 Steel HP 14 X 117

223 85 58 156 67 73

235 92 63 171 75 78

260 105 68 188 84 83

283 118 73 301 146 88

304 130 78 929 492 98

326 142 83 Precast 14"x 14"

Metal Shell 16"Φ w/.375" walls 140 35 31

186 65 53

223 85 58

235 92 63

260 105 68

283 118 73

304 130 78

326 142 83

774 388 88

Steel HP 8 X 36

100 44 83

158 76 88

286 147 92

DocuSign Envelope ID: 5E1E455F-F0F9-42F7-9EB1-448B5473362B



Appendix D 

DocuSign Envelope ID: 5E1E455F-F0F9-42F7-9EB1-448B5473362B



Depth Elevation Cohesion Phi
 (feet) (feet) (psf) (degrees)

0 to 13.5 439.4 to 425.9 Unsubmerged Loose Sand 110 -- 26 25 --
13.5 to 24.9 425.9 to 414.5 Submerged Loose Sand 45 -- 26 20 --
24.9 to 47.4 414.5 to 392 Submerged Medium Dense Sand 45 -- 30 60 --
47.4 to 89.4 392 to 350 Stiff Clay (with free water) 55 1500 -- 500 0.007

89.4+ < 350 Shale 130 5000 44 2000 0.004

Depth Elevation Cohesion Phi
 (feet) (feet) (psf) (degrees)

0 to 13.5 439.4 to 425.9 Unsubmerged Loose Sand 110 -- 26 25 --
13.5 to 24.9 425.9 to 414.5 Submerged Loose Sand 45 -- 26 20 --
24.9 to 47.4 414.5 to 392 Submerged Medium Dense Sand 45 -- 30 60 --
47.4 to 89.4 392 to 350 Stiff Clay (with free water) 55 1500 -- 500 0.007

89.4+ < 350 Shale 130 5000 44 2000 0.004

Depth Elevation Cohesion Phi
 (feet) (feet) (psf) (degrees)

0 to 19.8 439.3 to 419.5 Soft Clay (Matlock) without free water 120 250 -- 30 0.02
19.8 to 35 419.5 to 404.3 Submerged Silty Sand 45 -- 26 20 --
35 to 87.5 404.3 to 351.8 Medium Stiff Clay (with free water) 55 1000 -- 100 0.01

87.5+ < 351.8 Shale 130 5000 44 2000 0.004

Depth Elevation Cohesion Phi
 (feet) (feet) (psf) (degrees)

0 to 19.8 439.3 to 419.5 Soft Clay (Matlock) without free water 120 250 -- 30 0.02
19.8 to 35 419.5 to 404.3 Submerged Silty Sand 45 -- 26 20 --
35 to 87.5 404.3 to 351.8 Medium Stiff Clay (with free water) 55 1000 -- 100 0.01

87.5+ < 351.8 Shale 130 5000 44 2000 0.004

Abbreviated Soil Description

Abbreviated Soil Description

Effective Unit 
Weight (pcf)

Effective Unit 
Weight (pcf)

Soil Modulus 
Parameter 

(pci)

Soil Modulus 
Parameter 

(pci)

Appendix D - L-Pile Parameters (SN060-0241)

West 
Abutment 

B-3

Int. West 
Pier B-3

Int. East 
Pier B-4

East 
Abutment 

B-4

Abbreviated Soil Description E50

Abbreviated Soil Description

Effective Unit 
Weight (pcf)

Effective Unit 
Weight (pcf)

Soil Modulus 
Parameter 

(pci)

Soil Modulus 
Parameter 

(pci)
E50

E50

E50

DocuSign Envelope ID: 5E1E455F-F0F9-42F7-9EB1-448B5473362B



Appendix E 

DocuSign Envelope ID: 5E1E455F-F0F9-42F7-9EB1-448B5473362B



1.601.601.601.60

Phi (deg)Cohesion (psf)Unit Weight (lbs/ft3)ColorMaterial Name

01000125New Clay Fill (A-6) - ST

420110Stone Riprap A6

01500110Stiff Loam Fill

0410115Soft Silty Loam (A-4) - ST

300110Medium Dense Sand (A-3)

02000120Stiff Silty Loam (A-4) - ST

340110Dense Sand (A-3)

01200120Stiff Silty Clay Loam (A-6) - ST

01500120Stiff Clay (A-7) - ST

122500125Clayey Shale
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Madison County, IllinoisLocationAnalysis Description End Slope East Abut (Short Term)
Company SCI Engineering, Inc.Scale 1:162Reviewed By: TJCDrawn By PP
File Name Slope Stability Analysis.slmdProject # 2020-0531.10Date 5/16/2022

Project

PTB 195 Item 57 IL-162 over Judy's Branch (SN 060-0241)

SLIDEINTERPRET 9.020

DocuSign Envelope ID: 5E1E455F-F0F9-42F7-9EB1-448B5473362B



1.591.591.591.59

Phi 
(deg)

Cohesion 
(psf)

Unit Weight (lbs/
ft3)

ColorMaterial Name

2850125New Clay Fill (A-6) - LT

420110Stone Riprap A6

01500110Stiff Loam Fill

26.525115Soft Silty Loam (A-4) - LT

300110Medium Dense Sand (A-3)

300120Stiff Silty Loam (A-4) - LT

340110Dense Sand (A-3)

280120
Stiff Silty Clay Loam (A-6) - 

LT

280120Stiff Clay (A-7) - LT

122500125Clayey Shale

4
8

0
4

6
0

4
4

0
4

2
0

180 200 220 240 260 280 300

LocationAnalysis Description End Slope East Abut (Long Term)
Company SCI Engineering, Inc.Scale 1:162Reviewed By: TJCDrawn By PP
File Name Slope Stability Analysis.slmdProject # 2020-0531.10Date 5/16/2022

Project

PTB 195 Item 57 IL-162 over Judy's Branch (SN 060-0241)

SLIDEINTERPRET 9.020

Madison County, Illinois
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1.261.261.261.26

Phi 
(deg)

Cohesion 
(psf)

Unit Weight 
(lbs/ft3)

ColorMaterial Name

10800125New Clay Fill (A-6)- Seismic

420110Stone Riprap A6

01500110Stiff Loam Fill

5320115
Soft Silty Loam (A-4) - 

Seismic

300110Medium Dense Sand (A-3)

01600120
Stiff Silty Loam (A-4) - 

Seismic

340110Dense Sand (A-3)

0960120
Stiff Silty Clay Loam (A-6) - 

Seismic

01200120Stiff Clay (A-7) - Seismic

122500125Clayey Shale

 0.085

4
8

0
4

6
0

4
4

0
4

2
0

180 200 220 240 260 280 300

LocationAnalysis Description End Slope East Abut (Seismic)
Company SCI Engineering, Inc.Scale 1:175Reviewed By: TJCDrawn By PP
File Name Slope Stability Analysis.slmdProject # 2020-0531.10Date 5/16/2022

Project

PTB 195 Item 57 IL-162 over Judy's Branch (SN 060-0241)

SLIDEINTERPRET 9.020

Madison County, Illinois
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1.521.52

W

 250.00 lbs/ft2

1.521.52

Phi 
(deg)

Cohesion 
(psf)

Unit Weight 
(lbs/ft3)ColorMaterial Name

01000125
New Clay Fill (A-6) - 

ST

420110Stone Riprap A6

01500110Stiff Loam Fill

0410115
Soft Silty Loam (A-4) 

- ST

300110
Medium Dense Sand 

(A-3)

02000120
Stiff Silty Loam (A-4) 

- ST

340110Dense Sand (A-3)

01200120
Stiff Silty Clay Loam 

(A-6) - ST

01500120Stiff Clay (A-7) - ST

122500125Clayey Shale
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LocationAnalysis Description End Slope West Abut (Short Term)
Company SCI Engineering, Inc.Scale 1:240Reviewed By: TJCDrawn By PP
File Name Slope Stability Analysis.slmdProject # 2020-0531.10Date 5/16/2022

Project
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SLIDEINTERPRET 9.020
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1.621.62

W

 250.00 lbs/ft2

1.621.62

Phi 
(deg)

Cohesion 
(psf)

Unit Weight 
(lbs/ft3)

ColorMaterial Name

2850125New Clay Fill (A-6) - LT

420110Stone Riprap A6

01500110Stiff Loam Fill

26.525115Soft Silty Loam (A-4) - 
LT

300110
Medium Dense Sand 

(A-3)

300120
Stiff Silty Loam (A-4) - 

LT

340110Dense Sand (A-3)

280120
Stiff Silty Clay Loam 

(A-6) - LT

280120Stiff Clay (A-7) - LT

122500125Clayey Shale
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LocationAnalysis Description End Slope West Abut (Long Term)
Company SCI Engineering, Inc.Scale 1:240Reviewed By: TJCDrawn By PP
File Name Slope Stability Analysis.slmdProject # 2020-0531.10Date 5/16/2022

Project

PTB 195 Item 57 IL-162 over Judy's Branch (SN 060-0241)

SLIDEINTERPRET 9.020

Madison County, Illinois
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1.211.211.211.21

Phi 
(deg)

Cohesion 
(psf)

Unit Weight (lbs/
ft3)

ColorMaterial Name

10800125New Clay Fill (A-6)- Seismic

420110Stone Riprap A6

01500110Stiff Loam Fill

5320115Soft Silty Loam (A-4) - Seismic

300110Medium Dense Sand (A-3)

01600120Stiff Silty Loam (A-4) - Seismic

340110Dense Sand (A-3)

0960120
Stiff Silty Clay Loam (A-6) - 

Seismic

01200120Stiff Clay (A-7) - Seismic

122500125Clayey Shale
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Specifications, 9th Edition

2020 AASHTO LRFD Bridge Design

DESIGN SPECIFICATIONS

fy = 50,000 psi (M270 Grade 50)

fy = 60,000 psi (Reinforcement)

f'c =  4,000 psi (Superstructure)

f'c =  3,500 psi

Range 8W, 3rd P.M.
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excavation.  See roadway plans.

  Hatched areas indicate limits of channel
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Stone Riprap Class A6

Along PGL Prop. IL Rte. 162

STRUCTURE NO. 060-0241

STATION 14+18.67

MADISON COUNTY

F.A.P. RTE. 586 - SEC. 51-1R

PROP. IL RTE. 162 OVER JUDY'S BRANCH

GENERAL PLAN & ELEVATION

& P.G.

¡ Prop. IL 162

Offset 8.00'

Sta. 13+80.59

IL RTE 162

Prop.

Boring B-3

Boring B-4

Soil Site Class = D

Design Spectral Acceleration at 0.2 sec. (SDS) = 0.53g

Design Spectral Acceleration at 1.0 sec. (SD1) = 0.23g

Seismic Performance Zone (SPZ) = 2

SEISMIC DATA

Existing Structure:  None

Benchmark:  Found cut square (with +) on top parapet wall northwest corner of SN 060-0087.  Elev. 449.226

Type 1 Cofferdam

1
:2

30' Bridge Approach Slab, typ.

"
8

3
t
o
 
3
3
'-

9

"
8

1
*
*

V
a
r
ie

s
 
2
7
'-

3

"
4

3
t
o
 
2
7
'-

4

*
*

V
a
r
ie

s
 
2
6
'-

7
"

*
*
1
'-

5
"

*
*
1
'-

5
"

" Back to Back Abutments4
3153'-11

30°

"8
348'-157'-9""8

348'-1

1
:2

C

A

D

B

Offset

STATIONS AND OFFSETS
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13+25.92

14+76.15

26.58' Lt.

27.40' Lt.

27.30' Rt.

33.78' Rt.

Directional Distribution:  50:50

Two-Way Traffic

    Posted Speed:  45  m.p.h.

Design Speed:  50  m.p.h.  

DHV:  770

ADTT:  316 (2021);  414  (2044)

ADT:  5650  (2021);  7400  (2044)

Functional Class:  Other Principal Arterial

F.A.P. Rte. 586 - Prop. IL Rte. 162 

HIGHWAY CLASSIFICATION
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STRUCTURE NO. 060-0241

STATION 14+18.67

MADISON COUNTY

F.A.P. RTE. 586 - SEC. 51-1R

PROP. IL RTE. 162 OVER JUDY'S BRANCH

DETAILS
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Stone Riprap
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