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11. Abstract
This Structure Geotechnical Report was performed as part of the State of Illinois Department of Transportation 
(IDOT) Phase II Study for improvements on the segment of US Route 20 from west of Randall Road to east of 
Shales Parkway.  The overall project is 6.9 miles long including a 1.3-mile omission area near McClean Blvd 
interchange.  The overall project scope includes roadway and bridge widening and roadway improvements. 
To complete this work, some bridge replacements will be required, while other bridges may require new bridge 
decks, repairs, superstructures, retaining walls, as well as increasing the height of existing retaining wall 
structures.   Other work includes lighting improvements and noise abatement walls. 

Gannett Fleming Inc (GF) is contracted to prepare this report that includes recommendations for the 
replacement of the three-span bridge that carries US-20 over St. Charles Street.  The existing Structure 
Number for the bridge is 045-0006.  Since the proposed structure will reuse portions of the existing 
structure, no new structure number is provided.  The bridge carries US-20 over St. Charles Street and is at 
station 417+77.66 in the city of Elgin, Kane County, Illinois (see Location Map in Appendix A for 
reference).  The original structure was constructed in 1960 as a three-span, non-composite steel beam 
bridge, supported on concrete stub abutments and concrete multiple column-bent piers, and founded on 
spread footings.  The abutments and multiple column-bent piers were constructed in the original 1959 
contract and widened in 1986.  The overall structure is 160.2 feet from back-to-back abutments on a 0.33-
degree skew.   

The subsurface exploration consisted of six (6) structure borings designated 45-0006-BSB-01 through 45-0006-
BSB-06.  The borings were drilled by Wang Testing Services between October 18 and December 03, 2021. 
The borings were drilled at elevations between El. 732.36 and EL. 753.32 and were advanced to depths of 60 
feet below ground surface elevation (bgs), and 90 feet bgs for 45-0006-BSB-04.   

12. Path to archived file https://gfnet.sharepoint.com/:b:/r/sites/068096/GF/5_Working/02_Studies/SGRs/(Geo)/3_US%2020%20Bypass%
20over%20St%20Charles%20St/SGR_SN045-0006.pdf?csf=1&web=1&e=ndUrKe
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 PROJECT DESCRIPTION AND SCOPE  

 

This Structure Geotechnical Report was performed as part of the State of Illinois Department 

of Transportation (IDOT) Phase II Study for improvements on the segment of US Route 20 

from west of Randall Road to east of Shales Parkway.  The overall project is 6.9 miles long, 

including a 1.3-mile omission area near McClean Blvd interchange.  The overall project scope 

includes roadway and bridge widening and roadway improvements.  To complete this work, 

some bridge replacements will be required, while other bridges may require new bridge decks, 

repairs, superstructures, retaining walls, and increased height of existing retaining wall 

structures.   Other work includes lighting improvements and the addition of noise abatement 

walls. 

 

Gannett Fleming Inc (GF) is contracted to prepare this report that includes recommendations 

for the replacement of the three-span bridge that carries US-20 over St. Charles Street.  The 

existing Structure Number for the bridge is 045-0006.  Since the proposed structure will reuse 

portions of the existing structure, no new structure number is provided.  The bridge carries 

US-20 over St. Charles Street and is at station 417+77.66 in the city of Elgin, Kane County, 

Illinois (see Location Map in Appendix A for reference).  The original structure was constructed 

in 1960 as a three-span, non-composite steel beam bridge, supported on concrete stub 

abutments and concrete multiple column-bent piers, and founded on spread footings.  The 

abutments and multiple column-bent piers were constructed in the original 1959 contract and 

widened in 1986.  The overall structure is 160.2 feet from back-to-back abutments on a 0.33-

degree skew.   

 

This bridge has underwent widening and has had improvements in the past.  In 1979, a new 

jersey type barrier was installed, separating the east and west bound traffic.  In 1986, the 

structure was widened on both sides of the structure and the existing deck was resurfaced 

with a concrete overlay.  In 2011, preformed joint seals were replaced at the abutments and 

deck slab repairs were performed.   The abutment wingwalls are 11’-6” in length and ± seven 

feet in height and are parallel reinforced concrete retaining walls, constructed as part of the 

1986 widening.  The spill-through slopes are protected by concrete slope walls that are four-

inches thick at the abutments.  They extend five feet beyond the north and south edges of the 

deck.  See Appendix B for the Existing Plans and Appendix C for the proposed preliminary 

Type, Size and Location (TSL) plans.  The preliminary footing elevations of the proposed 

structure are presented in Table 1.0-2. 
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Table 1.0-2 Preliminary Footing Elevations 

Substructure Bottom of Footing 

West Abutment 745.04 

West Pier 725.20 

East Pier 725.20 

East Abutment 745.22 

 

The scope of this Structure Geotechnical Report (SGR) is for the replacement and widening of 

the US-20 bypass over St. Charles Street.  The report follows the format presented in the 

Geotechnical Manual for Illinois Department of Transportation revised December 4, 2020.  The 

report contains the geological setting, results of subsurface exploration, the geotechnical 

recommendations, foundation recommendations, and construction considerations for the 

bridge and wingwall structures for the proposed alternative replacement.   
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 GEOLOGICAL SETTING 

 

The project area is in the northeastern region of Illinois, within the city limits of Elgin, in Kane 

and Cook Counties.  The following synopsis of geologic data is to validate the present 

subsurface exploration results, especially regarding the factors that may influence the design 

and construction of the proposed structure.  In analyzing the regional geology, Gannett 

Fleming considered the area surrounding the project site in Ogle County (see Appendix D: 

Regional Geology Map). 

 

2.1. Physiography 

The surrounding area of the bridge is urban and is primarily bounded by residences and 

businesses.  The site topography is flat with elevations ranging between 730.0 to 750.0 feet.   

 

The bridge is in the Wheaton Morainal Country physiographic division of the Great Lake 

Section of the Central Lowland Province of Illinois.  The Wheaton Morainal Country Natural 

Division consists of hilly topography, broad parallel morainic ridges, lakes, and swamps.  The 

moraine soils are low plasticity glacial tills containing varying percentages of sand, gravel, 

cobbles and boulders, and zones of water-sorted sands 

 

2.2. Surficial Cover 

The project area was shaped during the Wisconsin-age glaciation, and it is underlain by less 

than 25 to 100 feet of overburden (Curry, 2007).  The surficial cover belongs to the Henry 

Formation’s proglacial outwash, consisting of stratified sand and gravel or sand with lenses of 

silt and clay or diamicton (till).  Significant lateral and vertical variation are present in grain 

size, sorting, bedding, and structure of the deposits within the formation (ISGS).  

 

2.3. Bedrock 

The bedrock consists of upper Ordovician-age bedrock known as the Maquoketa Formation 

or Group.  The Maquoketa Group includes the Scales Shale (0-135 ft), Fort Atkinson Limestone 

(0-60 ft), Brainard Shale (0-100 ft), and Neda Formation (0-15 ft) in northern Illinois (Kolata, 

2005).  

 

Bedrock was not encountered in the borings at this bridge; however, Dolostone was 

encountered in the nearby structure borings to the west, for the US 20 bypass over Fox River.  

No faults are known within a thirty miles radius of the site (Nelson, 1995). 

 

The subsurface exploration results corroborate the documented geologic nature of the area.  

The material encountered in the borings was silty clay with sand and cobble lenses overlying 

sand and gravel.   
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 FIELD EXPLORATION  

 

3.1. Subsurface Exploration and Testing  

 

The subsurface exploration consisted of six (6) structure borings designated 45-0006-BSB-01 

through 45-0006-BSB-06.  The borings were drilled by Wang Testing Services between 

October 18 and December 03, 2021.  The borings were drilled at elevations between El. 732.36 

and EL 753.32 and were advanced to depths of sixty feet below ground surface elevation (bgs), 

and ninety feet bgs for 45-0006-BSB-04.  The as-drilled boring locations are shown in the 

Boring Location Plan (Appendix E) and the boring logs are presented in Appendix G.  

 

A D-50T rig with an 80% efficiency hammer, equipped with a 2.25-inch inner diameter hollow 

stem auger (HSA), was used to advance boring 45-0006-BSB-03 and a 3.25-inch inner diameter 

HSA was used to advance borings 45-0006-BSB-01, 45-0006-BSB-02, 45-0006-BSB-04, 45-

0006-BSB-05, and 45-0006-BSB-06.  The borings were sampled at 2.5-foot intervals for the 

upper 30.0 feet bgs and at 5.0-foot intervals from greater than thirty feet to termination.  No 

bedrock cores were taken during this exploration.  The borings were advanced to depths 

based on the minimum depth required to gain capacity for various foundation types under 

consideration for the structure.  Soil samples collected from each sampling interval were 

placed in sealed jars and transported to the laboratory for further examination and testing.  

 

Field boring logs prepared and maintained by Wang Testing Services included lithological 

descriptions, visual – manual soil classifications, results of Rimac spring tests, and results of 

standard penetration tests (SPT), when using the automatic hammer, were recorded as blows 

per six inches of penetration and are on the boring logs in Appendix G.  

 

Groundwater levels were measured while drilling and at completion of each boring.  A long-

term groundwater monitoring program was not within the scope of this project. 

 

All samples were tested in the laboratory for moisture content (AASHTO T265).   

 

3.2. Subsurface Conditions  

 

The existing embankments are vegetated.  Boring 45-0006-BSB-01 was advanced in the west-

bound lane of US-20, near the north side of the existing west abutment.  45-0006-BSB-01 

encountered three inches of asphalt overlying eight inches of concrete.  Also in the westbound 

lane, but on the east side of the structure, boring 45-0006-BSB-02 encountered three inches 

of asphalt overlying nine inches of concrete.  In the eastbound lane, to the west of the southern 

portion of west abutment, boring 45-0006-BSB-03 encountered two inches of asphalt, nine 

inches of concrete, nine inches of gravel base.  Also in the eastbound lane, to the east of the 
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bridge, boring 45-006-BSB-06 encountered three inches of asphalt, 9.5 inches of concrete and 

2.5 inches of base course.  This pavement overlies damp, stiff to very stiff, brown, and gray 

silty clay loam with trace to little gravel (fill material), with the exception of a minor deposit of 

sand to sandy gravel in 45-0006-BSB-01.  This silty clay fill overlies damp, medium stiff to very 

stiff, naturally deposited, silty clay with trace gravel followed by damp to saturated, medium 

dense to dense sand, sandy gravel to gravel with a minor deposit of clay loam in 45-0006-

BSB-01.  All borings terminated in damp, medium stiff to hard, brown silty clay loam to silty 

clay with trace gravel.  The boring location plan is included in Appendix E.  Detailed 

descriptions of the soil conditions encountered during the subsurface explorations are 

presented in the Subsurface Data Profile Plot in Appendix F and in the attached Boring Logs 

in Appendix G.  Please note that strata contact lines represent approximate boundaries 

between soil types.  The actual transition between soil types in the field may be gradual in 

horizontal and vertical directions. 

 

The subsurface conditions can be broken into four strata.  These strata are consistent across 

the site, with variation occurring within the fill, minor deposits, or seams, as well as buried 

topsoil in 45-006-BSB-06.  A brief description of each major stratum are as follows:  

 

1) Stiff to very Stiff Silty Clay Loam to Silty Clay (Embankment Fill) 

The fill material encountered onsite is embankment fill for US-20, consisting of damp, 

brown to gray, medium stiff to hard, silty clay to silty clay loam with trace to some gravel.  

This fill material is present between EL 755 and 737.  The average moisture content of this 

fill is 15% and the average N-value is eleven bpf. 

 

2) Medium Stiff to Stiff Silty Clay 

The fill is underlain by damp to saturated, brown, or black to brown, medium stiff to very 

stiff silty clay with trace gravel, between EL 741 and 730.  The average moisture content is 

21% and the average N-value is thirteen bpf. 

 

3) Dense to Very Dense Fine to Coarse Sand, Sandy Loam to Sandy Gravel 

Fine sand to sandy gravel is consistently encountered across the site below the silty clay 

and silt.  This dense to very dense fine sand to sandy gravel is anywhere from damp to 

saturated and brown.  The average moisture content is 6% and the average N-value is 

twenty-eight bpf. 
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4) Stiff to Hard Silty Clay Loam 

All borings terminated in damp, brown to gray, stiff to hard silty clay loam with trace gravel, 

below EL 715.00.  The average moisture content is 14% and the average N-value is twenty 

bpf. 

 

3.3. Groundwater 

 

Groundwater was encountered while drilling between elevations of EL 698.32 and 726.28.  

Table 3.3-1 summarizes the water elevations during exploration.  This elevation should not be 

inferred to indicate static groundwater as they were generally collected within a 24-hour 

window during drilling and abandoning the hole.  The borings were taken in late fall and early 

winter 10/2021 to 12/2021.  A groundwater monitoring program was beyond the scope of this 

project.   

 

Table 3.3-1 Groundwater Readings During the Exploration 

Boring Depth (EL) While Drilling Depth (EL) At Completion 

45-0005-BSB-01 36.50 (716.82) 55.00 (698.32) 

45-0005-BSB-02 38.50 (713.72) 48.50 (703.72) 

45-0005-BSB-03 38.50 (714.55) 48.00 (705.05) 

45-0005-BSB-04 5.50 (726.86) NA 

45-0005-BSB-05 17.50 (715.0) NA 

45-0005-BSB-06 38.00 (714.04) 55.00 (697.04) 
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 GEOTECHNICAL EVALUATIONS AND RECOMMENDATIONS 

 

4.1. Settlement  

The predominant subsurface soil consists of stiff to hard silty clay fill and natural deposits, 

overlying dense to very dense sand to sandy gravel.  The bridge will be slightly widened to 

the north and south of the bridge.  New embankment fills in these areas are expected to be 

very limited.  Driven Piles are anticipated to support abutments and shallow foundations, 

bearing on soil, will support the piers.  Earthwork and new embankment are minimal, therefore, 

induced settlement is anticipated to be less than one inch.  Settlement induced by the 

structure loading on the spread footing is discussed in Section 5.1. 

  

4.2. Slope Stability  

No significant new embankment is proposed.  The new abutments will be constructed behind 

the existing abutments and, therefore, the slope will not change significantly, and no slope 

stability analysis was performed for this report. 

 

4.3. Scour  

The bridge does not cross a body of water.  There is no potential for scour.  

 

4.4. Seismic Considerations   

The project site is evaluated using IDOT’s All Geotechnical User Memos (AGMU) 09.1 LRFD 

Seismic Soil Site Class Definition (IDOT, 2009) for a seismic event with seven percent probability 

of exceedance in 75 years, which is the 1000-year return period (LRFD), and a seismic event 

with ten percent probability of exceedance in 50 years, which is an approximately 500-year 

return period (LFD).  Four seismic design parameters are reported including: Seismic 

Performance Zone (SPZ), Design Spectral Acceleration at 1.0 second (SD1), Design Spectral 

Acceleration at 0.2 seconds (SDS), and the Soil Site Class.  

 

Based on the encountered subsurface data, the soil within the top one hundred feet has a 

weighted average of SPT blow counts per foot (N) of twenty, a weighted average SPT N-value 

within cohesionless soil layer of 26, and a weighted average undrained shear strength (Su) of 

2.53 ksf.  According to IDOT “Seismic Site Class” spreadsheet, the project site is classified as 

Seismic Site Class D (IDOT, 2009 and IDOT, 2010).   

 

For 1000-year design response spectrum (LRFD), the project site has a horizontal Response 

Spectral Acceleration of 0.035g at a period of 1.0 second and 5% critical dampening (S1); The 

site also has a horizontal Response Spectral Acceleration of 0.093g at a period of 0.2 seconds 

and 5% critical dampening (Ss).  For 500-year design response spectrum (LRFD), the project 

site has a horizontal Response Spectral Acceleration of 0.023g at a period of 1.0 second and 
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5% critical dampening (S1); The site also has a horizontal Response Spectral Acceleration of 

0.043g at a period of 0.2 seconds and 5% critical dampening (Ss).  For Site class D, site factors 

Fa = 1.6 and Fv = 2.4 were estimated for S1<0.1. The following table shows recommended 

seismic design data in accordance with the AASHTO LRFD Bridge Design Specifications, 

(AASHTO, 2020). 

 

Table 4.4-1: Seismic Design Parameters  

Seismic Design Parameters 1000-yr 

(LRFD) 

500-yr 

(LFD) 

Soil Site Class D 

Spectral Acceleration at 1 sec. (SD1) 0.084g 0.055g 

Design Spectral Acceleration at 0.2 sec. (SDs) 0.149g 0.069g 

Seismic Performance Zone (SPZ) 1 1 

 

According to IDOT’s Geotechnical Manual (IDOT, 2020), SPZ 1 requires no special analysis or 

design details, beyond meeting a minimum bearing seat length requirement and a minimum 

20% superstructure-to-substructure load transfer requirement.   

 

Liquefaction is not expected, since the site is in SPZ 1, as per IDOT’s Bridge Manual (IDOT, 

2012) and the soils are not liquefiable. 
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 FOUNDATION RECOMMENDATIONS  

 

The preliminary TSL drawings indicate that the bridge abutments will be supported on driven 

piles and the bridge piers will be supported by spread footings bearing on soil.  This section 

includes the recommendations for supporting piers on spread footings, with a footing width 

ranging from four to ten-foot, and the abutments supported on metal shell piles of 12-, 14-, 

and 16-inches in diameter.    

 

5.1. Spread Footings  

Spread footings are proposed to support both piers.  The estimated elevation for each boring 

is presented in the Table 5.1-1.  

 

Table 5.1-1 Elevation of Suitable Bearing Material for Spread Footing (Piers) 

Sub-

structure 

Borings Bottom of 

Footing 

Elevation 

Subgrade 

Description 

EL of 

Suitable 

Bearing 

Material 

Estimated 

Depth of 

Undercut 

(ft.) 

Pier 1 0006-BSB-04 725.20 Sandy Gravel to 

Gravel  

723.60 ±1.6 

Pier 2 0006-BSB-05 725.20 Sandy Gravel to 

Gravel  

725.80 ±0.0 

 

Based on the subsurface soil conditions, we recommend that the spread footings be 

supported on the natural sandy gravel soils, beneath the existing fill.  This will require minor 

over-excavation at Pier 1.  The over excavated material should be replaced with structural fill.   

Table 5.1-1 presents the associated borings used for the design, the proposed bottom of 

footing elevation, the description of the natural soil that can be used for bearing, the elevation 

of the natural stratum, and the estimated amount of undercut.   The actual extent of undercut 

may vary based on the actual conditions encountered in the field, at the time of construction, 

by the geotechnical engineer.   

 

The Strength Limit Bearing Resistance was calculated according to AASHTO LRFD (AASHTO, 

2020) and a resistance factor of 0.45 was used to calculate the factored bearing resistance at 

the strength limit, according to the LRFD guidelines, based on the underlying cohesive 

material. 

 

The bearing resistance at the service limit state is also calculated by limiting the primary 

(consolidation) settlement to one inch.  The load required to induce the settlement was back 

calculated and used to determine the service bearing pressure.  It should also be noted, since 
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the foundation soil is medium dense sand for both pier foundations, the bearing resistance at 

service state limit will not control the design. 

 

According to the boring logs, the water table is above the proposed bottom of footing 

elevation and is assumed to be on the bottom of footing elevation for the bearing resistance 

calculation.  The bearing resistance at the service limit state and strength limit state are 

calculated via various footing widths, ranging from four to ten feet and are summarized in 

Table 5.1-2 below. 

 

Table 5.1-2 Summary of bearing resistance for Spread Footing at Piers 

Footing 

Width 

ft. 

Service Limit 

State 

Ksf 

Strength Limit 

State 

ksf 

4 66.25 7.67 

5 52.50 7.70 

6 43.75 7.73 

7 38.13 7.76 

8 33.13 7.79 

9 30.00 7.82 

10 26.88 7.85 

 

Since the spread footing is designed to be embedded nine feet below grade, the sliding 

resistance is estimated to be high and will not control the design.  This is due to the relatively 

high passive resistance, according to according to LRFD guidelines. 

 

Should structural fill be utilized to support the spread footings, the fill should be extended at 

least six inches beyond the proposed footing limits and one foot, horizontally, for each foot 

of fill placed, below the base of the footing.  The new fill should also consist of inorganic 

material, free of debris, placed in maximum nine-inch, loose, lifts, and compacted to a 

minimum of 98% of the maximum dry density, obtained in accordance with ASTM Standard 

D-1557, Modified Proctor Method.  If CA-1 or CA-7 grade crushed stone materials are used, 

they can be compacted by tamping with a backhoe bucket.  The moisture content of the fill 

should be controlled within two percent of the optimum moisture content. 

 

If materials with less than adequate bearing strength are noted at the foundation level during 

footing construction, the weaker soils encountered at the base of the footings should be 

undercut to reach suitable bearing soils, and the undercut area should be filled with lean 

concrete or structural fill. 
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Undercutting should be performed in such a manner as to minimize the disturbance to the 

undercut subgrade.  Also, heavy equipment traffic, directly on the subgrade, should be 

minimized.  Once again, the actual extent of undercut should be determined in the field and 

at the time of construction by the geotechnical engineer. 

 

5.2. Driven Piles  

                                                                                                                   

The driven pile was designed according to IDOT’s All Geotechnical Manual User (AGMU) Memo 

10.2 issued February 3, 2010 (IDOT, 2010).  Based on the subsurface profile and loading of the 

bridge, metal shell piles and integral abutments are recommended for the foundation support 

of all bridge abutments.  H-Piles are not recommended due to the inability to bear on bedrock, 

and since they may require undesirably long pile lengths (longer than fifty feet).  The Integral 

Abutment Feasibility calculation is included in Appendix I. 

 

Only high displacement piles (metal shell piles) are recommended for the pile foundation.  

Currently, the TSL does not show a pile diameter.  Based on this analysis and loading, metal 

shell piles with 12-inch diameter with 0.25-inch-thick walls are acceptable on all structures.  

However, all standard sizes and their associated maximum Nominal Required Bearing 

resistance (RN) are shown in the recommendations below.         

 

The Maximum Factored Design Loads were provided by GF engineers and are presented in 

Table 5.2-1.  The foundation elevations and associated borings used in the analysis are 

presented in Table 5.2-2.  One foot embedment depth is assumed for all piles.   
 

Table 5.2-1 Design Loads 

Substructure Max Factored Load per pile 

West Abutment 163 kips 

East Abutment 163 kips 
 

 

Table 5.2-2 Foundation Elevations and Analysis Boring ID 

Substructure Bottom of Footing Boring ID 

West Abutment West Bound Lane  746.51 45-0006-BSB-01 

West Abutment East Bound Lane  746.51 45-0006-BSB-03 

East Abutment West Bound Lane 746.05 45-0006-BSB-02 

East Abutment East Bound Lane 746.05 45-0006-BSB-06 

 

The available Nominal Required Bearing resistance has been calculated and is presented in 

Table 5.2-3 as the maximum RN.  This value has been calculated using IDOT’s All Geotechnical 

Manual User (AGMU) Memo 10.2 issued February 3, 2010.   
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Table 5.2-3 Maximum Nominal Required Bearing Resistance (RN) for Shell Piles 

 

Based on the analysis, as well as the presence of the hard till / dense sand / dense sandy gravel 

layer, the piles can be driven to the achieve the required structural load, and most of the piles 

can also be driven to achieve the RN.  The Maximum Factored Resistance Available (RF) is the 

RN multiplied by 0.55.  The factored resistance for various length up to and including the 

Maximum Nominal Required Bearings are presented in Tables 5.2-4 and Table 5.1-5.   

 

We recommend using conical tips on the proposed Metal Shell piles, since presence of cobbles 

are noted in the borings at the abutments.  We recommend that a minimum of one test pile 

be performed at each substructure unit.  At each location, the piles should be driven until 

satisfactory driving resistance is developed in accordance with an appropriate pile driving 

formula.  The test piles shall be driven to 110 percent of the Nominal Required Bearing (RN) 

indicated in the pile data information. The Pile Design Tables and Bearing Graphs are included 

as Appendix J. 

 

Shell Pile  RN (Kips) 

Metal Shell 12"Φ w/.25" walls 392 

Metal Shell 14"Φ w/.25" walls 459 

Metal Shell 14"Φ w/.312" walls 570 

Metal Shell 16"Φ w/.312" walls 654 

Metal Shell 16"Φ w/.375" walls 782 
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Table 5.1-4 West Abutment Foundation Recommendations 

Est. Pile 

Length 

Metal Shell 12"Φ w/.25" 

walls 

Metal Shell 14"Φ w/.25" 

walls 

Metal Shell 14"Φ w/.312" 

walls 

Metal Shell 16"Φ w/.312" 

walls 

Metal Shell 16"Φ w/.375" 

walls 

Factored 

Resistance 

Available 

(FRA) 

Nominal 

Required 

Bearing 

Available 

(NRB) 

Factored 

Resistance 

Available 

(FRA) 

Nominal 

Required 

Bearing 

Available 

(NRB) 

Factored 

Resistance 

Available 

(FRA) 

Nominal 

Required 

Bearing 

Available 

(NRB) 

Factored 

Resistance 

Available 

(FRA) 

Nominal 

Required 

Bearing 

Available 

(NRB) 

Factored 

Resistance 

Available 

(FRA) 

Nominal 

Required 

Bearing 

Available 

(NRB) 

(ft) (kips) (kips) (kips) (kips) (kips) (kips) (kips) (kips) (kips) (kips) 

West Bound  

11 42 76 51 92 51 92 60 109 60 109 

16 100 181 128 232 128 232 158 288 158 288 

21 100 181 125 227 125 337 152 277 152 277 

29 76 138 89 162 89 162 102 186 102 186 

34 216 392 252 459 314 570 360 654 430 782 
           

East Bound  

12 56 101 67 122 67 122 79 144 79 144 

14 67 122 81 147 81 147 96 174 96 174 

19 93 169 112 205 112 205 133 243 133 243 

22 142 259 179 326 179 326 220 400 220 400 

24 212 385 252 459 272 495 339 617 339 617 

29 216 392   267 486 323 587 323 587 

39     274 498 325 590 325 590 

49     265 483 307 558 307 558 

Note: * The estimated pile length includes one foot embedment depth within the pile cap. 

 



   

US 20 Bypass over St. Charles Street  Existing Structure No. 045-0006  

 

 

July 2022 

     
 Page 14 

 

Table 5.1-5 East Abutment Foundation Recommendations 

Est. 

Pile 

Length 

Metal Shell 12"Φ w/.25" 

walls 

Metal Shell 14"Φ 

w/.25" walls 

Metal Shell 14"Φ w/.312" 

walls 

Metal Shell 16"Φ w/.312" 

walls 

Metal Shell 16"Φ w/.375" 

walls 

Factored 

Resistance 

Available 

(FRA) 

Nominal 

Required 

Bearing 

Available 

(NRB) 

Factored 

Resistance 

Available 

(FRA) 

Nominal 

Required 

Bearing 

Available 

(NRB) 

Factored 

Resistance 

Available 

(FRA) 

Nominal 

Required 

Bearing 

Available 

(NRB) 

Factored 

Resistance 

Available 

(FRA) 

Nominal 

Required 

Bearing 

Available 

(NRB) 

Factored 

Resistance 

Available 

(FRA) 

Nominal 

Required 

Bearing 

Available 

(NRB) 

(ft) (kips) (kips) (kips) (kips) (kips) (kips) (kips) (kips) (kips) (kips) 

West Bound  

12 33 60 40 72 40 72 47 86 47 86 

17 75 137 95 172 95 172 116 212 116 212 

20 216 392 252 459 280 508 346 629 346 629 

21         301 548 360 654 375 684 

22         314 570     406 739 

29                 360 655 

34                 430 782 

East Bound  

17 60 110 72 131 72 131 85 154 85 154 

19 127 230 161 293 161 293 199 362 199 362 

22 169 308 217 394 217 394 270 491 270 491 

24 178 324 226 411 226 411 279 507 279 507 

29 200 364 252 459 250 455 304 554 304 554 

31 216 392     263 478 319 581 319 581 

39         223 406 258 469 258 469 

44         307 557 360 654 363 660 

49         267 486     309 562 

Note: * The estimated pile length includes one foot embedment depth within the pile cap. 
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5.3. Wingwalls  

The proposed wingwalls are only approximately eight feet in length, it is assumed that the 

abutment foundation will be extended to include this length and, therefore, no separate 

wingwall recommendations are necessary.    
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 CONSTRUCTION CONSIDERATIONS 

 

No new embankments are proposed as part of this project.  However, limited embankment 

excavation and reconstruction is anticipated to install the pier extensions and abutments.  In 

general, work should follow the current edition of IDOT’s Standard Specification for Road and 

Bridge Construction.  During the subsurface exploration, groundwater was encountered while 

drilling between elevations of EL 698.32 and 726.28.  Based on the footing elevation of the 

piers, groundwater water may need to be controlled during excavation.  However, a 

groundwater monitoring program was beyond the scope of this exploration and groundwater 

may vary significantly seasonally.  The contractor should make his own assessment on effort 

required for dewatering the excavation.     

 

6.1. Temporary Soil Retention System / Sheet Piling 

Excavations should be performed in accordance with local, state, and federal regulations.  The 

potential effect of ground movements upon nearby utilities should be considered during 

construction.  Excavations for the construction of the abutments and piers should be properly 

shored or sloped at no steeper than 1:1.5 (V:H).    

 

Temporary shoring is identified at each abutment between stages.  Based on the depth of the 

footings, shallow excavations such as these are a function of the contractor’s means and 

methods.  Where shoring is required, IDOT’s Bridge Design Manual Design Guide 3.13.1 (IDOT, 

2012) must be followed.   

 

6.2. Pile Installation  

Driven piles are proposed for the structure.  The driven piles shall be furnished and installed 

according to IDOT’s Standard Specifications for Road and Bridge Construction (IDOT, 2016) 

Section 512, Piling.  One test pile should be performed for each substructure to verify the 

required capacity per the anticipated depth.  
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 QUALIFICATIONS 

 

The analyses and recommendations mentioned herein this structure report are based upon 

the data obtained from the borings at the specific locations shown on the Boring Location 

Plan in Appendix E and the Soil Boring Logs are in Appendix G.   It should be noted that this 

site is in an urban area and fill consistencies and depth can vary significantly due to past 

construction.   Variations between these locations and others onsite may not become evident 

until construction.  If any such variations from the logged material is encountered, the Resident 

Engineer should be informed so that recommendations can be adjusted accordingly. 
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US 20 Bypass over St Charles St. 

July 2022 

APPENDIX D: REGIONAL GEOLOGY MAP 

Existing Structure No. 045-0006  
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US 20 Bypass over St Charles St. 

July 2022 

APPENDIX E: BORING LOCATION PLAN 

Existing Structure No. 045-0006  



0 100  200 Feet

N

Legend

Boring Location

St
 C

h
ar

le
s 

St

EXHIBIT 3-3

1145 N. Main Street
Lombard, IL 60148

www.wangeng.com

DRAWN BY: J. Bensen

CHECKED BY: M. Seyhun

FOR GANNETT FLEMING, INC. 121-03-01

SCALE: GRAPHICAL

BORING LOCATION PLAN: US 20 OVER ST. CHARLES STREET, SN045-0006; RANDALL ROAD 
TO SHALES PARKWAY, KANE COUNTY, ILLINOIS

US 20

45-0005-BSB-0145-0006-BSB-01

45-0006-BSB-03

45-0006-BSB-04
45-0006-BSB-05

45-0006-BSB-06

45-0006-BSB-02

Russell St



US 20 Bypass over St Charles St. 
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APPENDIX F: SUBSURFACE DATA PROFILE PLOT 

Existing Structure No. 045-0006  





US 20 Bypass over St Charles St. 

July 2022 

APPENDIX G: SOIL BORING LOGS 

Existing Structure No. 045-0006  



Geotechnical          •          Construction          •          Environmental
Quality Engineering Services Since 1982

LEGEND FOR BORING LOG

Sample Type Symbols

Relative Density of Non-
Cohesive Soils

N-Blows/
12 inches

Relative Density 
Term

0-3 Very Loose
4-9 Loose
10-29 Medium Dense
30-49 Dense
50-80+ Very Dense

Proportional Terms
Trace 1-9

Percent of 
D

ry 
W

eight

Little 10-19
Some 20-34
And 35-50

Gradation Terminology

Boulders >200mm

Cobbles 200mm to 75mm

Gravel 75mm to 2mm

Sand 2-0mm to 
0.074mm

Silt 0.074mm to 
0.002mm

Clay <0.002mm

Consistency of Cohesive 
Soils

Unconfined 
Compressive 
Strength Qu, 
tsf

Consistency 
Term

<0.25 Very Soft
0.25-0.49 Soft
0.50-0.99 Medium Stiff
1.00-1.99 Stiff
2.00-3.99 Very Stiff
>4.00 Hard

Split Spoon Rock Core

Geoprobe

No Recovery

Auger Cuttings

Shelby Tube

SS = Split Spoon
ST = Shelby Tube
SPT = Standard Penetration Test
Qu = Unconfined Compressive 

Strength

P = Pocket Penetrometer
S = Shear failure of sample, 
Rimac test
B = Bulge failure of sample, 
Rimac test

SSA  = Solid Stem Augers, 
HSA = Hollow Stem Augers, 

SPT = Standard Penetration Test 
N Value is the sum of the second

and the third numbers  

In-situ Vane Shear Test 

NP = Non Plastic

1
2
3
4
5

No Chatter - Very Easy Drilling 
No Chatter - Easy Drilling
Some Chatter - Moderate Advancement
Frequent Chatter - Slow Advancement 
Constant Chatter - Very Slow Advanement

Rock Quality Designation 
(RQD)

0-25% Very Poor
25-50% Poor
50-75% Fair
75-90% Good
90-100% Excelent

(Rev. 05/23/2018)

                 Relative Drilling Resistance (RDR) 

Relative Moisture Conditions
Term Description 
Dry

Moist

Dusty, No visible moisture 
Cohesives hard to mold;
Granulars do not flow easily Damp

Cohesives can be molded;
Granulars start to stick together 

Wet

Saturated

Cohesives can be very easily molded and sticky;
Granulars stick together easily
Only granular soils;
Water drains freely from sample
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Medium dense, brown, fine to
coarse SAND, trace gravel;
damp to saturated

--RDR 2--

Medium stiff, gray CLAY LOAM,
little gravel; moist

--RDR 2-3--
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US 20 Bypass over St Charles St. 

July 2022 

APPENDIX H: LABORATORY TESTING 

Existing Structure No. 045-0006  



Project: US Route 20
Client: Gannett Fleming

WEI Job No.: 121-03-01

Sample
Identification

Sample
Depth

 Soil
Classification

IDH

LL PL PI Gravel Sand Silt Clay

ft % % % % % % %

45-0004-BSB-01#9 21.0-22.5 Gravelly Clay Loam 31 13 18 20.6 24 36.3 19

45-0004-BSB-03#3 6.0-7.5 Silty Clay Loam 56 19 37 0.2 19.6 50.4 29.8

45-0004-BSB-12#15 48.5-50.0 Clay Loam 25 10 15 4.2 26.2 46 23.6

45-0005-BSB-02#7 16.0-17.5 Silty Clay 34 15 19 3.5 6.6 54.9 35

45-0005-BSB-04#16 48.5-50.0 Clay Loam 25 11 14 3.2 23.8 48.2 24.9

45-0006-BSB-01#9 21.0-22.5 Clay Loam 44 14 30 8.2 33.8 34.2 23.7

45-0006-BSB-05#15 43.5-45.0 Silty Clay Loam 27 11 16 3.1 24.6 48.6 23.6

LABORATORY TEST RESULTS SUMMARY-BRIDGES

Atterberg
Limits

D4318

Particle 
Size/Hydrometer

D422

S:\Netprojects\1210301\Lab Data\LWS_Wang_DY_1210301_LabResultsSummary_20220211.xls
WANG ENGINEERING, INC.

1145  N. Main Street, Lombard. IL 60148
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US 20 Bypass over St Charles St. 

July 2022 

APPENDIX I: PILE DESIGN TABLES 
& BEARING GRAPHS 

Existing Structure No. 045-0006  



Pile Design Table for West Abutment - WB utilizing Boring #BSB-1

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

148 81 34 284 156 49 269 148 39

Metal Shell 14"Φ w/.25" walls Steel HP 10 X 57 323 178 44

173 95 34 290 160 49 365 201 49

Metal Shell 14"Φ w/.312" walls Steel HP 12 X 53 Steel HP 14 X 73

173 95 34 259 143 39 185 102 34

Metal Shell 16"Φ w/.312" walls 311 171 44 315 173 39

199 109 34 351 193 49 381 210 44

Metal Shell 16"Φ w/.375" walls Steel HP 12 X 63 429 236 49

199 109 34 262 144 39 Steel HP 14 X 89

Steel HP 8 X 36 314 173 44 195 107 34

225 124 49 355 195 49 319 176 39

Steel HP 12 X 74 386 213 44

266 146 39 434 239 49

319 175 44 Steel HP 14 X 102

360 198 49 202 111 34

323 178 39

391 215 44

440 242 49

Steel HP 14 X 117

211 116 34

327 180 39

396 218 44

445 245 49

Precast 14"x 14"

116 64 14

yzimmerman
Text Box
WB - West Abutment
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Pile Design Table for West Abutment - EB utilizing Boring #BSB-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

259 142 22 191 105 49 248 136 49

Metal Shell 14"Φ w/.25" walls Steel HP 10 X 57 Steel HP 14 X 73

205 112 19 196 108 49 293 161 49

326 179 22 Steel HP 12 X 53 Steel HP 14 X 89

Metal Shell 14"Φ w/.312" walls 238 131 49 255 140 44

205 112 19 Steel HP 12 X 63 297 163 49

326 179 22 241 132 49 Steel HP 14 X 102

433 238 44 Steel HP 12 X 74 258 142 44

483 265 49 244 134 49 301 165 49

Metal Shell 16"Φ w/.312" walls Steel HP 14 X 117

243 133 19 262 144 44

400 220 22 304 167 49

502 276 44 Precast 14"x 14"

558 307 49 260 143 19

Metal Shell 16"Φ w/.375" walls

243 133 19

400 220 22

502 276 44

558 307 49

Steel HP 8 X 36

151 83 49

yzimmerman
Text Box
EB - West Abutment
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Pile Design Table for East Abutment - WB utilizing Boring #BSB-2

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

137 75 17 185 102 49 232 127 49

343 189 19 Steel HP 10 X 57 Steel HP 14 X 73

Metal Shell 14"Φ w/.25" walls 189 104 49 267 147 49

172 95 17 Steel HP 12 X 53 Steel HP 14 X 89

451 248 19 224 123 49 270 148 49

Metal Shell 14"Φ w/.312" walls Steel HP 12 X 63 Steel HP 14 X 102

172 95 17 226 124 49 273 150 49

451 248 19 Steel HP 12 X 74 Steel HP 14 X 117

Metal Shell 16"Φ w/.312" walls 229 126 49 276 152 49

212 116 17 Precast 14"x 14"

574 316 19 219 121 17

Metal Shell 16"Φ w/.375" walls

212 116 17

574 316 19

655 360 29

Steel HP 8 X 36

151 83 49

yzimmerman
Text Box
WB - East Abutment
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Pile Design Table for East Abutment - EB utilizing Boring #BSB-6

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

230 127 19 176 97 49 229 126 49

308 169 22 Steel HP 10 X 57 Steel HP 14 X 73

324 178 24 180 99 49 271 149 49

Metal Shell 14"Φ w/.25" walls Steel HP 12 X 53 Steel HP 14 X 89

293 161 19 220 121 49 275 151 49

394 217 22 Steel HP 12 X 63 Steel HP 14 X 102

Metal Shell 14"Φ w/.312" walls 222 122 49 279 153 49

293 161 19 Steel HP 12 X 74 Steel HP 14 X 117

394 217 22 226 124 49 282 155 49

406 223 39 Precast 14"x 14"

486 267 49 167 92 17

Metal Shell 16"Φ w/.312" walls

154 85 17

362 199 19

469 258 39

Metal Shell 16"Φ w/.375" walls

154 85 17

362 199 19

469 258 39

562 309 49

Steel HP 8 X 36

139 76 49

yzimmerman
Text Box
EB - East Abutment
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US 20 Bypass over St Charles St. 

July 2022 

APPENDIX J: INTEGRAL 
ABUTMENT FEASIBILITY

Existing Structure No. 045-0006  



INTEGRAL ABUTMENT FEASIBILITY ANALYSIS
Modified 10/30/17

GENERAL DATA
STRUCTURE NUMBER===================== TOTAL STRUCTURE LENGTH================ 188.00 FT
STRUCTURE TYPE ========================MULTI-SPAN NUMBER OF SPANS =======================3
STRUCTURE SKEW========================0 DEGREES END SPAN LENGTH =================== 54.00 FT
SUPER. DATA IN REFERENCE TO SUB. DATA ==== ABUT 1 ADJACENT INTERIOR SPAN LENGTH ============ 80.00 FT

BEAM TYPE =========================== WIDE FLANGE
WIDE FLANGE ====================== W27X161 WIDE FLANGE ====================== W27X161

IL36-2438 IL27-1830

6 6
14.00 14.00
2.00 1.00
63.00 63.00
0.50 0.50
14.00 14.00
2.00 1.00

BEAM SPACING PERP. TO CL =================5.92 FT BEAM SPACING PERP. TO CL =================5.92 FT
SLAB THICKNESS ========================8.00 IN SLAB THICKNESS ========================8.00 IN
SLAB F'C ========================== 4.00 KSI SLAB F'C ========================== 4.00 KSI

ABUTMENT NAME ======================== ABUTMENT NAME ========================
ABUTMENT REFERENCE BORING ============= BSB-03 ABUTMENT REFERENCE BORING============= BSB-06
BOTTOM OF ABUTMENT ELEVATION ========== 746.04 FT BOTTOM OF ABUTMENT ELEVATION========== 745.22 FT
ESTIMATED NUMBER OF PILES AT ABUT. ======= 7 ESTIMATED NUMBER OF PILES AT ABUT.======= 7
PILE SPACING PERP. TO CL ==================5.92 FT PILE SPACING PERP. TO CL ==================5.92 FT

BOT. OF UNCONFINED N BOT. OF UNCONFINED N Qu
LAYER LAYER COMPRESSIVE S.P.T. LAYER LAYER COMPRESSIVE S.P.T.  EQUIV. FOR
ELEV. THICKNESS STRENGTH VALUE ELEV. THICKNESS STRENGTH VALUE N VALUE
(FT) (FT) (TSF) (BLOWS/12 IN.) (FT) (FT) (TSF) (BLOWS/12 IN.) (TSF)

745.54 0.50 3 744.52 0.70 9 2.3
743.04 2.50 9 742.02 2.50 5 1.9
740.54 2.50 17 739.52 2.50 6 2.0
738.04 2.50 15 737.02 2.50 10 2.4
736.04 2.00 7 735.22 1.80 15 2.7

10.00 FT = TOTAL DEPTH ENTERED 10.00 FT = TOTAL DEPTH ENTERED

WEIGHTED AVERAGE Qu FOR ABUTMENT #1======= 2.48 TSF WEIGHTED AVERAGE Qu FOR ABUTMENT #2======= 2.25 TSF
PILE STIFFNESS MODIFIER FOR ABUTMENT #1 PILE STIFFNESS MODIFIER FOR ABUTMENT #2

 = 1/(1.45-[0.3*2.48])==================== 1.42  = 1/(1.45-[0.3*2.25])==================== 1.29

DISTANCE TO CENTROID OF STIFFNESS FROM ABUTMENT #1 = [1.42*7*0+1.29*7*188]/[1.42*7+1.29*7]================ 89.55 FT
DISTANCE TO CENTROID OF STIFFNESS FROM ABUTMENT #2 = [1.29*7*0+1.42*7*188]/[1.29*7+1.42*7]================ 98.45 FT

= Estimated expansion length for the indicated abutment.  Piles with an expansion length greater than this are suitable for consideration.
   (Note:  The same size pile should be used at both abutments.)

ABUTMENT #1 DATA ABUTMENT #2 DATA

SOIL DATA FOR 10 FT BENEATH BOTTOM OF ABUTMENT #1 SOIL DATA FOR 10 FT BENEATH BOTTOM OF ABUTMENT #2

N VALUE

2.7

(TSF)
1.5
2.3

ABUT 1 (West Abut) - EXPANSION LENGTH LIMIT CHART - 0 DEG. SKEW

West Abut East Abut

 EQUIV. FOR

045-0006 (EB)

2.8

Qu

SUPERSTRUCTURE POSITIVE MOMENT REGION DATA (END OR MAIN SPAN) SUPERSTRUCTURE POSITIVE MOMENT REGION DATA (ADJACENT SPAN)

2.2

0 50 100 150 200 250 300

HP 8X36
HP 10X42
HP 12X53

MS 12x0.25
HP 10X57
HP 12X63
HP 14X73
HP 12X74

MS 14x0.25
HP 12X84

MS 14x0.312
HP 14X89

HP 14X102
HP 14X117

MS 16x0.312
MS 16x0.375

Expansion Length (ft)
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East Bound Bridge



INTEGRAL ABUTMENT FEASIBILITY ANALYSIS
Modified 10/30/17

GENERAL DATA
STRUCTURE NUMBER===================== TOTAL STRUCTURE LENGTH================ 188.00 FT
STRUCTURE TYPE ========================MULTI-SPAN NUMBER OF SPANS =======================3
STRUCTURE SKEW========================0 DEGREES END SPAN LENGTH =================== 54.00 FT
SUPER. DATA IN REFERENCE TO SUB. DATA ==== ABUT 1 ADJACENT INTERIOR SPAN LENGTH ============ 80.00 FT

BEAM TYPE =========================== WIDE FLANGE
WIDE FLANGE ====================== W27X161 WIDE FLANGE ====================== W27X161

IL36-2438 IL27-1830

6 6
14.00 14.00
2.00 1.00
63.00 63.00
0.50 0.50
14.00 14.00
2.00 1.00

BEAM SPACING PERP. TO CL =================5.92 FT BEAM SPACING PERP. TO CL =================5.92 FT
SLAB THICKNESS ========================8.00 IN SLAB THICKNESS ========================8.00 IN
SLAB F'C ========================== 4.00 KSI SLAB F'C ========================== 4.00 KSI

ABUTMENT NAME ======================== ABUTMENT NAME ========================
ABUTMENT REFERENCE BORING ============= BSB-01 ABUTMENT REFERENCE BORING============= BSB-02
BOTTOM OF ABUTMENT ELEVATION ========== 746.04 FT BOTTOM OF ABUTMENT ELEVATION========== 745.22 FT
ESTIMATED NUMBER OF PILES AT ABUT. ======= 7 ESTIMATED NUMBER OF PILES AT ABUT.======= 7
PILE SPACING PERP. TO CL ==================5.92 FT PILE SPACING PERP. TO CL ==================5.92 FT

BOT. OF UNCONFINED N BOT. OF UNCONFINED N Qu
LAYER LAYER COMPRESSIVE S.P.T. LAYER LAYER COMPRESSIVE S.P.T.  EQUIV. FOR
ELEV. THICKNESS STRENGTH VALUE ELEV. THICKNESS STRENGTH VALUE N VALUE
(FT) (FT) (TSF) (BLOWS/12 IN.) (FT) (FT) (TSF) (BLOWS/12 IN.) (TSF)

745.82 0.22 3 744.72 0.50 8 2.3
743.32 2.50 8 742.22 2.50 7 2.2
740.82 2.50 15 739.72 2.50 9 2.3
738.32 2.50 9 737.22 2.50 9 2.3
736.04 2.28 9 735.22 2.00 16 2.8

10.00 FT = TOTAL DEPTH ENTERED 10.00 FT = TOTAL DEPTH ENTERED
ENTER 10 FT OF SOIL DATA
WEIGHTED AVERAGE Qu FOR ABUTMENT #1======= 2.40 TSF WEIGHTED AVERAGE Qu FOR ABUTMENT #2======= 2.38 TSF
PILE STIFFNESS MODIFIER FOR ABUTMENT #1 PILE STIFFNESS MODIFIER FOR ABUTMENT #2

 = 1/(1.45-[0.3*2.4])==================== 1.37  = 1/(1.45-[0.3*2.38])==================== 1.36

DISTANCE TO CENTROID OF STIFFNESS FROM ABUTMENT #1 = [1.37*7*0+1.36*7*188]/[1.37*7+1.36*7]================ 93.60 FT
DISTANCE TO CENTROID OF STIFFNESS FROM ABUTMENT #2 = [1.36*7*0+1.37*7*188]/[1.36*7+1.37*7]================ 94.40 FT

= Estimated expansion length for the indicated abutment.  Piles with an expansion length greater than this are suitable for consideration.
   (Note:  The same size pile should be used at both abutments.)

ABUT 1 (West Abut) - EXPANSION LENGTH LIMIT CHART - 0 DEG. SKEW

West Abut East Abut

 EQUIV. FOR

045-0006 (WB)

2.7

Qu

SUPERSTRUCTURE POSITIVE MOMENT REGION DATA (END OR MAIN SPAN) SUPERSTRUCTURE POSITIVE MOMENT REGION DATA (ADJACENT SPAN)

2.3

ABUTMENT #1 DATA ABUTMENT #2 DATA

SOIL DATA FOR 10 FT BENEATH BOTTOM OF ABUTMENT #1 SOIL DATA FOR 10 FT BENEATH BOTTOM OF ABUTMENT #2

N VALUE

2.3

(TSF)
1.5
2.3

0 50 100 150 200 250 300

HP 8X36
HP 10X42
HP 12X53

MS 12x0.25
HP 10X57
HP 12X63
HP 14X73
HP 12X74

MS 14x0.25
HP 12X84

MS 14x0.312
HP 14X89

HP 14X102
HP 14X117

MS 16x0.312
MS 16x0.375

Expansion Length (ft)
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