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1.  Project Description 

This report provides geotechnical data and recommendations for the proposed Retaining Wall IL-RW06, which is 
part of the Central Section of the I-74 over the Mississippi River Project.  The project includes reconstruction of I-
74 between 14th Avenue in Moline, Illinois and Lincoln Road in Bettendorf, Iowa.  The retaining wall covered by 
this structure geotechnical report will be a new structure, constructed to retain fill along Ramp 7th-B. 

Nearby project features that have an impact on the design or construction of the proposed retaining wall include 
the I-74 and Ramp 7th-A over 19th Street Bridges (S.N.’s 081-0179, 081-0180 and 081-0181), the north abutment 
retaining wall (IL-RW07, S.N. 081-6016), the I-74 roadway, Ramp 7th-B roadway, and the 19th Street roadway.  
Geotechnical recommendations for the bridges and Retaining Wall IL-RW07 are presented in separate structure 
geotechnical reports prepared by Hanson Professional Services Inc. (Hanson).  Geotechnical recommendations for 
the interstate, ramp, and street are contained in soil survey report prepared by Hanson. 

This report supersedes the structure geotechnical reports prepared by CH2M HILL in September 2009 and 
Hanson in June 2012.  This memorandum has been prepared to address significant changes to the structure type 
and project staging. 

2.  Location 

The proposed Retaining Wall IL-RW06 is located in the north central portion of Rock Island County, within 
Sections 32 and 33 of Township 18 North, Range 1 West.  It takes a zigzag path along 19th Street between 
approximately Sta. 1927+32 and Sta. 1923+58, and then follows Ramp 7th-B between Sta. 534+47.55 and 
Sta. 522+95.01.  The wall separates I-74 and Ramp 7th-B on the high side from 19th Street on the low side. 

3.  Proposed Structure 

The currently proposed structure is significantly different from earlier designs.  A study (Modjeski and Masters, 
2014) was completed to evaluate several alternative structure types for the I-74 over 19th Street grade separation. 
The new alternatives were selected to conform to the revised project staging.  After coordination with IDOT, a 
preferred alternative was selected and developed further.  General plan and elevation drawings for the proposed 
structures were prepared in August 2014. 

The proposed grade separation consists of three separate three-span bridges supported on straddle column piers 
and individual stub abutments.  All three bridges have 0° skews but the abutment locations are staggered by one 
span to accommodate the angled crossing.  Mechanically stabilized earth (MSE) walls follow a zigzag path 
between the three abutments on both sides of 19th Street.  The portions of the MSE walls perpendicular to the 
highway are mixed abutments where the MSE walls resist the horizontal earth pressures and piles support the 
vertical bridge loads.  The portion of the MSE walls parallel to the highway function as wingwalls between the 
abutments.  The wall on the south side of 19th Street is the subject of this memorandum. 

Retaining Wall IL-RW06 starts at Ramp 7th –A Sta. 626+52.05, continues across the three bridge abutments, and 
then follows Ramp 7th-B from Sta. 534+47.55 to Sta. 522+95.01. The top of the proposed MSE wall is generally 
even with the proposed ramp or mainline pavement.  The finished slope from 19th Street transitions from 1V:2H 
to 1V:3H in front of the wall along the right side of Ramp 7th-A, then continues at 1V:3H for the reminder of the 
wall.  Due to the wall’s widely variable offset from 19th Street, the total height of the slope in front of the wall 
ranges from 0 to more than 35 feet. 

A wall using precast panels with the minimum reinforced soil mass width is preferred for cost and construction 
schedule.  The wall will have a height, measured from the theoretical top of leveling pad to the finished grade 
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line, between 20 and 38 feet where it functions as a mixed abutment and between 5 and 37 feet along the 
remainder of the wall.  With this range of heights, a typical MSE wall section would have an equivalent uniform 
bearing pressure varying from 2,200 to 5,400 psf across the abutments and 800 to 6,200 psf elsewhere. 

The proposed wall will be constructed in stages in order to allow traffic on I-74 and 19th Street throughout the 
construction period.  The portion of the wall supporting the Ramp 7th-A and WB I-74 bridges will be constructed 
in the first stage while maintaining I-74 traffic on the existing EB I-74 Bridge.  The portion of the wall supporting 
the new EB I-74 Bridge and the portion along Ramp 7th-B will be constructed during the second stage with I-74 
traffic on the new WB I-74 Bridge.  The new bridge piers will generally be constructed sequentially from north to 
south with multiple lanes shifts along 19th Street.  Traffic will be diverted onto temporary pavement located to the 
south of the current alignment.  This will require substantial excavation of the existing bridges’ end slopes.  The 
stage line for the wall will be at the west end of the WB I-74 Bridge South Abutment. 

Construction of the wall will be governed by a performance specification.  The MSE wall supplier will be 
responsible for the internal stability of the reinforced soil mass.  This report provides geotechnical 
recommendations for external stability and global stability, which are the responsibility of the wall designer. 

4.  Site Investigation 

The project site is located in the steeply sloping terrain of the bluffs along the Mississippi River.  19th Street is 
situated in a natural ravine.  There was extensive grading of the proposed bridge site during construction of the 
existing I-74 alignment.  Along the current I-74 centerline, the base of the ravine once was between 
approximately Sta. 58+00 and Sta. 63+50.  19th Street was in the area where the current bridges’ north abutment 
end slopes are located today.  The existing bridges’ south abutments were constructed on more than 40 feet of fill 
placed when the highway was constructed.  Presently, 19th Street slopes down to the northwest at approximately 
3% grade, while I-74 slopes down to the north at approximately 3% to 6% grade. 

The footprint of the proposed retaining wall generally lies at the base of the existing hillside along the south side 
of 19th Street.  Where the wall turns away from Ramp 7th-B, the wall is located on the toe of the end slope of the 
existing Ramp 7-S Bridge.  The existing bridge crosses over the wall alignment. 

Test boring data was shown on the existing structure plans.  It is presumed that these borings were drilled in the 
early 1970’s.  Fifteen borings were drilled to depths between 30 and 79 feet below grade.  Standard penetration 
tests were generally performed at 2.5-feet intervals until bedrock was encountered.  Although the soil strata 
logged in the upper part of these borings were disturbed by the original I-74 roadway and bridge construction, 
these borings do provide some useful information for the design of the new structures. 

The field exploration that was completed specifically for the proposed structures was accomplished in five phases.  
The first two phases were completed in December 2005 and September 2007 to March 2008 by other consultants.  
IDOT provided the data collected from those two phases, logs for the borings drilled were provided to Hanson in 
May 2014.  The third phase was completed in June 2010 by Hanson. The primary purpose of the third phase was 
to collect additional samples of the shallow, softer soils for strength and consolidation testing.  The fourth phase 
was completed by IDOT during February to April 2011.  The fifth phase was completed in June 2014 by Hanson.  
The purpose of the fifth phase was to gather additional data closer to the current structure location.  A 
representative from Hanson logged the borings and performed a general site reconnaissance during the third and 
fifth phases. 

Seventeen (17) borings total were drilled in the first two phases, five borings were drilled in the third phase, two 
borings were drilled during the fourth phase and two borings were drilled during the fifth phase.  Locations of the 
borings were selected to avoid the numerous obstructions currently occupying the site.  The borings are generally 
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located near the current structure location for the portion along Ramp 7th-B.  Borings for the portion of the 
structure under the proposed bridges are generally located at the top or bottom of the existing embankment end 
slopes.  Within this area, the closest boring can be more than 50 feet from the current structure location.  Standard 
Penetration Test samples were collected at 2.5 to 10.0 feet intervals in all borings.  Several Shelby tube samples 
were collected at representative locations in cohesive strata.  The boring depths ranged from 15.0 to 58.6 feet. 

The boring locations are shown on the Boring Location Plan included in the Appendix.  Boring logs are included 
in the Appendix. 

5.  Laboratory Investigation 

Soil samples from the first and second phase borings were tested by others.  Unconfined strength and moisture 
content tests were completed on split-spoon samples from approximately two-thirds of the borings.  Index testing 
was completed on representative samples. 

The soil samples obtained from the third phase borings were delivered to Hanson’s soils laboratory and subjected 
to a testing program.  Natural moisture content and visual classification tests were competed on all samples.  
Unconfined compressive strength tests, using a Rimac spring tester, were also completed when possible.  One 
unconfined compression tests, one unconsolidated-undrained triaxial test, and one consolidation test were 
performed on Shelby tube samples. 

The locations of the index tests, triaxial test, and consolidation test are indicated on the subsurface data profile.  
Laboratory test data from triaxial test and consolidation test are included in the Appendix. 

6.  Subsurface Profile 

A subsurface data profile is presented in the Appendix for use by the structure designer.  The data profile includes 
borings that were previously and recently drilled near the proposed structure. 

The subsurface profile consists of deposits of fill material, alluvial soils, loessial soils, and glacial till overlying 
bedrock.  The fill is generally located in the approach embankments on both sides of the existing structures.  
Alluvial soils are found at shallow depths beneath 19th Street and to the southwest.  Loess is found towards the 
north end of 19th Street.  Glacial till and bedrock are present at depth over the entire site.  Strata elevations and 
depth were quite variable due to the site’s location at the base of the bluff and the significant grading completed 
during construction of the existing structures. 

Bedrock was encountered in nine (9) of the deeper borings drilled for this structure.  The bedrock surface varies 
from Elev. 562.2 to Elev. 587.8 or 26.5 to 42 feet below the existing ground surface.  The bedrock encountered 
was typically a gray to black, very soft clay shale. A gray, hard limestone was encountered below the shale in four 
borings. 

Glacial till was encountered in all of the borings.  The top of this stratum was encountered between Elev. 580.1 
and Elev. 604.2.  It is typically brown to gray, very stiff to hard, silty clay with sand and gravel.  Unconfined 
strengths generally were between 2.5 and 3.5 tsf, although softer, weathered zones were occasionally encountered 
near the top.  Standard Penetration Test (SPT) values were typically between 10 and 16 blows per foot.  Natural 
moisture contents ranged from 12 to 16 percent and averaged approximately 14 percent.  Thin sand seams were 
encountered in a few locations within the otherwise clayey till. 

Fill material, alluvial soils, and loess were encountered in all the borings except RW1810, RW1812, and 
RW1813, which were located closest to the existing hillside.  These soils were variable and had little correlation 
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between borings.  They were generally stiff to very stiff clayey soils or loose sand soils.  The thickness of these 
soils ranged from 8 to 20 feet where they were encountered.  Softer alluvial soils were encountered in the older 
borings drilled under the current south approach embankment, but these softer soils were not readily apparent in 
the more recent borings drilled in the same area.  It is possible that the alluvial soils were removed during 
construction of the existing embankments.  They may also have been compressed by the more than 30 feet of fill 
placed during construction of the highway. 

The groundwater conditions encountered in the borings were not consistent across the site.  The groundwater 
elevations recorded on the boring logs are summarized in Table 6.1.  Groundwater was not encountered in most of 
the borings.  Stabilized readings were taken in one boring located near 19th Street and one boring located at the 
top of the existing I-74 embankment.  These readings indicated groundwater approximately 20 feet below existing 
ground in the low area and rising towards the higher ground.  For comparison, the water level in the Mississippi 
River, approximately 0.7 miles to the north of the site, is usually about Elev. 561.0. 

Table 6.1  Groundwater Elevations 

Boring No. 
During 

Drilling 

At End of 

Boring 

24-hour 

Reading 

19BR-105 580.3 - - 

19BR-107 - - - 

19BR-108 - - - 

19BR-109 585.8 - - 

B-2 (2011) dry dry 590.8 

B-6 (2011) 621.5 - 609.0 

ILR0601 569.1 - - 

ILR0603 - - - 

ILR0604 578.1 - - 

ILR0606 - - - 

ILR0608 - - - 

ILR0609 - - - 

ILR0611 - - - 

ILR0804 - - - 

RMP7THB-04 NE - - 

RMP7THB-05 NE - - 

RW06-1 593.8 - - 

RW06-2 - 590.6 - 

RW06-3 - - - 

RW06-04 NE - - 

RW06-05 NE - - 

RW1007 - - - 

RW1808 - - - 

RW1810 - - - 

RW1812 - - - 

RW1813 -   

 
The Illinois State Geological Survey Directory of Coal Mines does not list any mines immediately beneath the 
site; however, the directory does indicate that past mining has occurred in the general vicinity.  Shafts for the 
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Zeigler, Poston, and Highland Mines were located approximately 1.5 miles to the southeast of the site.  These 
room and pillar mines were operated in the early 1900’s. 

7.  Geotechnical Evaluations 

The native soils vary significantly along the length of the proposed wall.  In general, poor foundation conditions 
are found in the lower ground near 19th Street and much better conditions are found up the natural and 
embankment slopes to the south.  The allowable bearing pressure of the native soils at the toe of the existing end 
slopes is as low as 2,300 psf, while the allowable bearing pressure of the native soils and existing embankment at 
the top of the slope is as high as 7,000 psf.  The proposed wall is configured such that the highest bearing 
pressures are applied to the lower strength soils and the lowest bearing pressures are applied to the higher strength 
soils. 

The applied pressures exceed the allowable pressures for a portion of the wingwall and abutment face at each of 
the three bridges.  Typically, the alternative solutions are to either reduce the wall’s bearing pressure or to 
increase the foundation soils’ strength.  Widening the reinforced soil mass, the use of lightweight aggregate, and 
raising the wall in stages are not feasible for this wall.  The softer soils extend to a depth of approximately 20 ft. 
below the base of the proposed wall, which makes removal and replacement of the foundation soils infeasible.  
Vibrator compacted aggregate column ground improvement (ACGI) could increase the allowable bearing 
capacities above the applied bearing pressures.  The aggregate columns would bear in the very stiff, glacial clay 
found below the wall.  Our preliminary analyses indicate that 15 to 25 feet long columns with an area replacement 
ratio of up to 55 percent would be sufficient.  Treatment would only be required under the taller portions of the 
wall. 

Along Ramp 7th-B, the native soils are suitable for support of the proposed wall if soft soils are removed near 
Borings ILR0609, RMP7THB-05, and ILR0604.  These soft soils are estimated to extend no more than 6 feet 
below the base of wall, so they may be easily excavated and replaced with suitable fill. 

Slope stability analyses were completed at several representative sections along the wall.  These sections were 
located at 19th Street Sta. 1926+30, 1926+00, 1924+00, and 1923+60 and at Ramp 7th-B Sta. 529+00.  Results of 
these analyses are included in the Appendix.  The 1.81 to 3.01 factors of safety satisfy AASHTO requirements.  
The section through the east corner of the EB I-74 abutment meets the minimum requirement only if the effects of 
the ACGI treatment are included.  

Estimated settlements vary significantly because of the variable subsurface conditions and the wide range of fill 
heights along the wall.  The more compressible soils and taller fill heights are found beneath the east end of each 
abutment.  The estimated settlements at each abutment corner are 1 inch, ½ inch, 6 inches, ¾ inch, 5 inches, and 
½ inch from east to west.  The lowest settlements are expected at the Ramp 7th-A abutment because it has the 
shortest height and is located farthest back into the existing end slope.  The estimated settlement of the proposed 
wall along Ramp 7th-B ranges from 0 to 2½ inches with the maximum settlement occurring at the tallest point.  
Most of these settlements are due to compression of the softer soils and are expected to occur within 4 months of 
wall completion.  Up to 0.5 inch of settlement is due to recompression of the glacial till stratum, which could take 
up to 54 months to be 90 percent complete.  The estimated magnitude and duration of settlement are considered 
acceptable for construction of an MSE wall.  

Some differential settlement is anticipated near the proposed stage line.  Theoretically, the subgrade soils within 
approximately 5 feet of the edge of a stage will consolidate 25% to 33% less than the central portion.  When the 
adjacent stage is placed, the edge of the previous stage will settle to a level approximately equal to the central 
portion.  This may be visible in the panel joints on the face of the wall.  Due to the relatively small settlement 
magnitude, this is not expected to be a serious concern for this structure. 
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The proposed wall will apply additional stress on the existing 72-inch storm sewer that is located a few feet in 
front of the wall.  At the closest point, the centerline of the sewer is approximately 6 feet in front of the wall and 
15 feet below ground surface.  Assuming an elastic stress distribution, the pipe will feel an additional 600 psf 
vertical pressure at this point because of the proposed wall.  The additional stress will be less where the wall is 
farther from the pipe.  It can be assumed that the wall would have negligible effect on the pipe where the pipe is 
outside of a 2V:1H slope extending from the base of the wall. 

8.  Design Recommendations 

When designing for the external stability of the MSE wall, it should be assumed that the reinforced soil mass will 
be composed of a granular select backfill and the fill behind the reinforced soil mass will be embankment material 
as defined by the IDOT Standard Specifications.  Both materials should be assumed to have a total unit weight of 
125 pcf.  The active earth pressure coefficient of the embankment fill could vary greatly depending on the actual 
material used, but should be assumed to be 0.33 for design. Near the wall corners, where the backfill will be the 
select material placed behind the other face, an active earth pressure coefficient of 0.28 may be used.  In areas 
with a sloped ground surface on top of the reinforced soil mass, such as within the Ramp 7th-B gore, the external 
stability should be evaluated as shown in Figure 5.8.2c of the AASHTO Standard Specifications.  The earth 
pressure should be calculated using a total unit weight of 125 pcf and a friction angle of 30°. 

Aggregate column ground improvement is the recommended treatment option for the area supporting the 
proposed bridges.  The results are highly dependent upon the equipment and techniques used to install the 
aggregate columns.  The contractors that perform this type of work routinely design the improvement to specific 
geotechnical performance requirements.  The lump sum cost of the treatment is expected to be approximately 
$600,000. 

Hanson recommends that the approximate horizontal limits of the aggregate column ground improvement be 
defined as an area bounded by a line 4 ft. beyond the perimeter of the reinforced soil mass within the following 
three areas: 

1. From east corner of Ramp 7th-A, 40 feet along wingwall and 35 feet across abutment 
2. From east corner of WB I-74, 55 feet along wingwall and 40 feet across abutment 
3. From east corner of EB I-74, 70 feet along wingwall and 40 feet across abutment 
 
Within these limits, the contractor should be required to satisfy the following performance requirements: 

1. Minimum factor of safety of 1.5 against global slope stability failure of permanent condition. 
2. Minimum factor of safety of 2.0 against equivalent uniform service bearing pressure failure if a load test is 

performed. 
3. Minimum factor of safety of 2.5 against equivalent uniform service bearing pressure failure if a load test is 

not performed. 
4. Total settlement measured at the base of the wall not to exceed 4.0 inches. 
5. Total settlement measured on the pavement not to exceed 1.0 inch. 
6. Differential settlement measured along the base of the wall not to exceed 1/100. 
 
Removal and replacement is recommended for any soft cohesive soils that are located directly beneath the wall 
along Ramp 7th-B.  Cohesive soils with an unconfined compressive strength that is less than the applied bearing 
pressure of the wall should be removed within the lateral limits shown in Figure 8.1.  It is anticipated that these 
soft soils will be encountered at shallow depths over a small portion of the wall’s footprint.  Backfill and fill 
placed below the reinforced soil mass should be with rock fill as shown in Figure 8.1.  The select fill material 
used in the reinforced soil mass may be used as an alternative to rock fill. 
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Figure 8.1  Lateral Limits of Unsuitable Material Removal and Replacement 

The estimated vertical removal limits for the unsuitable soils are provided in Table 8.1.  An estimated base of 
removal elevation is provided at each boring drilled in the vicinity.  It is believed that the soft soils found in the 
borings beneath this wall are isolated strata.  For plan quantities, the extents of the soft soil but should be assumed 
to extend at a constant elevation half way to the next boring along the wall.  The actual limits of removal will be 
determined during construction based on the materials encountered. 

Table 8.1  Estimated Bottom of Unsuitable Material 

Boring No. Station 

Base of 

Removal 

Elevation 

Objectionable 

Material 

RW1808 531+43 - - 

ILR0611 529+70 - - 

RMP7THB-04 529+69 - - 

RW06-2 529+20 - - 

RW1810 528+74 - - 

ILR0609 528+35 595.5 soft clay 

RMP7THB-05 528+08 596.2 soft clayey silt 

ILR0608 527+95 - - 

ILR0606 526+97 - - 

ILR0604 525+97 590.1 soft sandy clay 

RW1812 525+47 - - 

ILR0603 524+88 - - 

RW06-3 524+37 - - 

RW1813 523+65 - - 

ILR0601 523+05 - - 

 
With the ACGI and the removal and replacement of the unsuitable soils, a conventional precast panel MSE wall is 
feasible.  The theoretical top of leveling pad or base of reinforced soil mass may be located at the minimum 
embedment required by IDOT (3.5 feet below finished grade).  Walls should be configured with a 4-foot bench at 
the face as required by AASHTO 5.8.1.  As an alternative in locations with slopewall, the base of the wall should 
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be an extra 1.0 foot deeper.  Any backfill or fill below the reinforced soil mass should be with either rock fill or 
select fill to the limits shown in Figure 8.1.  Other material outside those limits may be embankment fill in 
accordance with the IDOT Standard Specifications. 

Allowable bearing pressure is 4,200 psf at the end of the Ramp 7th-A wingwall increasing to 4,800 psf at the edge 
of the first treatment area, 4,800 psf within the two untreated areas between Ramp 7th-A and EB I-74, and 
4,000 psf from the west edge of EB I-74 to Ramp 7th-B Sta. 530+35.  Along Ramp 7th-B, the wall should be 
proportioned for allowable bearing capacities of 4,000 psf at Sta. 530+35, 5,500 psf at Sta. 529+00, and 2,500 psf 
at Sta. 523+00.  Allowable capacities should be interpolated between the values provided.  Sliding stability should 
be checked against a nominal undrained sliding resistance of one-half of the allowable bearing pressure and a 
nominal drained sliding resistance of 0.53 times the effective vertical stress.  The subgrade should be inspected 
before fill is placed.  Any soft or otherwise unsuitable material should be removed and replaced with compacted 
porous granular embankment or select fill. 

The external stability design should be completed using the parameters defined above.  In areas with ground 
improvement, the applied bearing pressures should not be compared to allowable bearing capacities of the native 
soils.  Instead, the estimated applied bearing pressures will be given as a performance requirement for the 
aggregate column ground improvement.  We recommend limiting the equivalent uniform bearing pressure to 
approximately 6,200 psf in order the keep the area replacement ratio reasonable.  The minimum length to height 
ratio specified by AASHTO (0.70) will be acceptable for portion of the wall west of EB I-74.  A 0.80 length to 
height ratio is recommended for the remainder of the wall. 

The external stability design of the sections where the wall is blistered out for an abutment maskwall also should 
be completed using the parameters defined above.  The length to height ratio should be no less than 0.80, where 
the height is measured from the top of leveling pad to the roadway grade and the length is measured from the 
front face of the lower wall.  The reinforcement behind the upper wall panels should extend to no less than the 
back of the lower wall’s reinforced soil mass and should be no less than 0.80 times the height of the upper wall. 

9.  Construction Considerations 

The second stage of the proposed wall will require excavation immediately in front of the first stage wall 
supporting the proposed WB I-74 Bridge.  This excavation will require temporary support of approximately 
20 feet of fill under WB I-74 while slopes are laid back under the proposed EB I-74 shoulder.  A temporary MSE 
wall is suitable for this structure.  The temporary wall should be designed using the same recommendations as the 
adjacent permanent wall. 

The construction of MSE walls is not covered by the IDOT Standard Specifications.  Guide Bridge Special 
Provisions No. 38, Mechanically Stabilized Earth Retaining Walls (Revised: July 26, 2013); No. 57, Temporary 
Mechanically Stabilized Earth Retaining Walls (Revised: July 26, 2013); and No. 71, Aggregate Column Ground 
Improvement (Revised: October 15, 2011) should be included in the construction documents.  These special 
provisions require that the contractor take responsibility for the final design of much of the structure.  The most 
recent versions of IDOT Guide Bridge Special Provisions No. 38 and No. 57 reference only the AASHTO LRFD 
Bridge Specifications for design of MSE walls. The previous versions as noted above should be used for this 
project, because the current wall design and plan details use the AASHTO Standard Specifications for Highway 
Bridges. 

The general contractor will hire a specialty contractor to design and install the aggregate column ground 
improvement.  He will also hire an MSE wall supplier to complete the MSE wall design and furnish the materials.  
The interdependence of the ground improvement and MSE wall designs must be considered when developing the 
plans.  The MSE wall supplier will typically design a wall with a horizontal base with vertical steps at convenient 
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locations.  This results in a wall that is slightly taller and wider than the theoretical size shown on the construction 
plans.  Because of these factors, the target bearing pressure for the ground improvement contractor should be 5% 
to 10% higher than the theoretical value calculated during preliminary design. 

The ground improvement contractor will need to assign strength and consolidation properties to the native soils in 
order to design the aggregate columns.  All of the soils laboratory data in the Appendix to this report should be 
included in the contract documents.  Usually, this is accomplished by adding a “Geotechnical Investigation 
Laboratory Data” section to the special provisions. 

The piles for S.N. 081-0179, 081-0180 and 081-0181, which are located within the reinforced soil mass for this 
wall, will interfere with the placement and compaction of the select backfill.  The piles must either be driven prior 
to placing the select fill or driven through sleeves after placing the select fill.  Refer to the current geotechnical 
design memorandum for those structures for specific recommendations.  Construction plans for the wall should 
require that the ACGI contractor coordinate the aggregate column locations with the pile locations to avoid any 
interference. 
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Boring Location Plan 
Subsurface Data Profile 
Boring Logs 
Soils Laboratory Test Results 
Summary of Slope Stability Analyses 

























�

�

�

���

�

�

�

�

�

�

�

	

�




�

��

��

��

�����

	







���


���

�

����������������������������
 !"#�$%#����"�#��

	��

�

�

�

���&

����

�
�	

����

���

�	�	

�	��

���&

���


���	�&��

�
	���

�
��&�

�
����

�
&���

����&�

��	�&�

��&�&�

�




��

�������%��#������!%'��#��(
)���#%�"�%��*�(����#%�*�

+,-����!�.���$��)��%�*�*%���$��)�/
#�0���!%'/���%������!���!��.�%1�!/
0�*�"0� !%#���/�#��((/�0��#�
23,--45�

+,-����!�.���$��)��%�*�.�%'
0���!�*/�!���!���!%'/���"0$!'/
#!�.��!'����0�*�"0� !%#���/�0�*�"0
#��((/�#!�.��!'�0��#�����*�'�

+,-����*%���$��)�/�!���!�����#�0�
�!%'/���"0$!'/�#!�.������0�*�"0
 !%#���/�0�*�"0�#��((/�0��#��

+,-����*%���$��)�/���%������!���!�
�!%'/�!���!��(����#%�*/�#!�.���$��*��/
#!�.��!'� !%#���/�#�(�����0�*�"0
#��((/�0��#��

+6�7���$��)�/�(���������%�#�/
�!%'�'/�%�*�.�%1�!/�!��#�/�0��#��

��������	
���	
�
�����������

���.�����#��.�%'����$!"�#��.�%'�)���
!�0�#�����(�%.0���#/��%�*�
������!��������"�*�)��������
�����.�

�-68��,--���.�����#��.�%'/�#%�*'
���#�!�'/���%���0�*�"0������%�#�
#%�*/���%���(����.�%1�!/�#!�.��!'���
0�*�"0� !%#���/��%�*/�0��#�
29-6�,6-��,--5�����������	


�

�

�

�

��




�

�

�

���

+

�� �

,�
	

�	�	�	�������	
�����
���

�
��
���

��� !��"

�
������

��)�,�
	����*.���1���:�##�##�  ����1�����,!!����#
6  ��%��

��&

+

�#����"$�%&!���

'&�!��"

'!#(�!)�"�)

�&'�#�*!��"

2�;���&�&����/��;�	�

�	��&�5/�'&�)���/�!+*)��&�/�#"$)��</�	
��
�*%

*�
�

��
� �
��	��


=>�

%

�

�

'

!

�

&

*

!

�

,�
- ,.-

/�

(

�

'

,012-

���

���

���

�	�

,
��-

'
�
	��

��("!3

'
�
	��

$����4�'�������&5��)

6

�

�

+

'

�55	��	�������
7��

���!�������
�
	��

��$$&��63#�(!&

�����,#!%�*

�����


6�#�"$�"�)

(

�

'

%

�

�

'

!

,
��- ,.-,�
-

�

&

*

!

�

6

�

�

+

' /�

��	

+

��	

�

��


�

���

�

���

�

,012-

���

�

 �
�� ���)

(������7�5�
	��

�


�


�


�

8	��
�&�����
�� �&���

'����6�#�"$���$

?+6/��:����

��

���

���

���

'
���7�6�4�&5��)

� %%&#�!3*&

'�������+�
���&5��) �


�


$����4��
���&5��)9

!���(�����	��4���7�����	���'
���

��,(�'-�8�	5����%�4��	��	�4	��
�4�:��,6�6�5
�;�'�'����;�*�*���
��7�
��-
!���'*!�,"���5��-�	��
�����7����
���5��
�
���:5�����5����	���������7�5	�
�<����,  '�!��!=>1-

66';����7��?@�,#��)���AA-

�:��6@��:6�,�



��

�� �����

��

����������	
���
���������

��

�

�




�

�

�

�

�

�	
��
�������������������������������������������������� ������!�������"# ��#��� �����
"# ��#�����"�$����%����& ���!#�����#�����' ��"#������(��%��"��%����� ����" �����
!��%�����)��*������+��*�� ""��� ��#��� ���������������"�$������#����#��%����������&  �
,$�#����� "-�!$�������%�������" ������

.��

/

�

�

�

�




�

�

�

�

�




�

������ !""�#���$���%������&'�!('$!�(�)($!"




�

*

�

+

�

�$�����$�

!(

�$

�$

��
�

)���++

0$�
�

0$�
�

0$�
/

))��)+

�

���� ��1 ����

�����2�#����� ��(���$(������2!�������2���3�$���#�(��� ���%���������"�#����"�$����������)*
� �����*�

�����2����"-�#����� �������� ���������������������������##��"#�������)��*�� �����*�

4� ��5�����##�����&�����#��#����������" ���!����#�%��#�����##����� �-��&������ (�6�((����
�!������� �� ��" ���&��"����$�������$(�� $������������"�#����"�$����%���
��" $��������"�$�����" ���&��"���� �������$"-��������" ���"��"��������& ���!#�
���������$&��$!��,$����� "-���" $�������%��#�����##����7

0$�
�

���

���

�)

+

+

�

�




�

/��

,��-����

+!�!�!�(�����!./ '0�
1��

�$�+8��+

2'.�

�810��+)

��

��
���������+

��
�������

�����$

0 "-�	�#���


�3�� ,����+���	���

�

���)(%��)��'4���"���

�$'$!�(

��3���

�$'$!�(

�8'��'+�

�""!(�!��+�5'�$��($
�����'(�5��$'$!�(

�9�: ��

�6��7�

��"���5!4$)�������$/��4����

���

)����+

)���++


��8���
��,��
+'$�

��
�����-

�,���2��9���:�

�����+!'��$��

��5����
�4;��"���

��.!(�������"���

�6�

�9�;���#���
+

�

2

�

�

�/��<�$��(.$/<�4�")�(���5����($��$/��)(!'&!'"�4��5����!����$��(.$/����$/��4�����'�5"���-����+�=�
��

<�=)���/��������=/�)8�/��/��>��������/���>2�������
�����;���
��
�2�

+���
�2����
��%�	����1�����������
�������&&��0�������	##�� ��

?&&� �"� @A1

��
3�������

��+

��)

�)+

�))

��!(?�$�

�������



�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

		

����

�

�

�

�

�

�

�

	�

��

�

�

	


������	
�	��
�������
���

����� ���������

����������

��	 
!�" ���#���$���

"%�%�	


������

"%�%�	


���	
�
�

�$$�
	�����&��%'�
%
	�����
�&	�%�%�	


�

��%�

	�

	�
��	
�

����

���(����

�
��	
 �%

�����%

�
���


�
���


����	


��
��
 ��
��


������������������������ ��	���
! "� �������#� ��$��%����� ��#� ��&'
('�)*(� ��&���+'�+���#� ��&'�!)�'
$��,'-#�+ )!!#�(�)+ ��.������
����"�

�/0��1�1�2�314��5��
&��&�' '����	��6� 7)&�"�8���+'
&�*�+'�
������������� ��%'--��)+7������#
+�('�+)- #� ��&'�$��,'-#�('�)*(
9-�+ )&#�+ )!!#�+-)$7 -%�(�)+ �

���-)  -'�&-�%�

��&���+-���

���+���%� )--�� �		�
:�	���:�

)*���� 
�%������%�+�,,-�.�&#�/

������������$�''�)+7������� �
$��%#� ��&'�('�)*(� ��&���+'
+���#� ��&'�!)�'�$��,'-#�7���#
(�)+ � ����%��.�����������"�
���������	


�����2;��1���$�''�)+7�$��%� �
�����#�&-�%'%#�7���#�+-)$7 -%� �
(��'�� '-%��'� 7'�'�#�+-)$7 -%

2����������������#�-)  -'� ��+�('
&-�%#� ��&'�$��,'-#�&�*(�-%#�+-)$7 
 ��('�)*(�9-�+ )&#�+ )!!#�(�)+ �

" ���#��0�%����$���

(�%��

�&	
��	'&$�%�	


"��������������


���

"%���'���!��$���

�����
#	
��
�!��	'&��������"%��
�%��1��"2�3��$ ���4	!������
!�#�%�!�5��1�)� $��6�")"����6��)��
�%�	'�%��2
����"���1����$ �2����%���� '�	��%���$��%�%�	�5$	����$ ����
���#����'&$�
��7	
��1(("
����89:2

��"6���	'�,;<�1�����.)--2

��	 
!��%����$���=

1%��2

4

�

�

"

�

�

�

"

�%

�%

��

�	


�	�

��


�<1��=�/<����
(44�������;2�#��<1���

	

1>:?2

4

�

�

"

�

�

�

�

�




1�%2 1@2

A 

�

�

"

1>:?2

���

��


���

��


1%��2

"������

1@2

3���%��
#	 
%��

�

�

�

0

"�%

�%

�%

"����������

5>

0'�������
�)�$'�/,'��<)++)++)99)��),'�����--)��)+

�99���&7��"��������

�0?��	������#�1?������	����"#�"������#��0���	�0#������	4#��
 7
��4

���������4��
��

	���

	��




	��	

	���

	���

	���

����

	���

	���

	���

	���

	��	

	���

	���

	��

@

	��	

	��




A 

�

�

�

0

"

�

�

�

�




1�%2

���





��

@

��





���




���




���




	��




���




��


@

A���

@

���






A���

@

A���

@

A���

@

A���

@

���

	���

	
��

	
��

	���

(�)+ � ����%�

1@2

���

��


���

��


1>:?2

�

�

"

4

�

�

"

�

1%��21�%2

�

�

�

�




�

�

�

0

" A 

�����


1����!�
��)�$

���-)$7 ����������$��%�+7�-'
&*  )�$+�

���+�! #�-�()�� '�#�&-�%'%#�+ )&�%B
!�--+��9�� ������'��)-%�&�*(�-'+
�7'��(�)+ B��'&�('+�+ )&�%�&-�%
�7'���' �

���C0� 'D���)--'�����'���� '�� ��7�-'
 ���'���-'� �� *����*$'�+��'-����
:
�'9 7E

�����2;��1����-�&�� �������$��%#
!')� � �����-�()�� )��+#�7���#
+-)$7 -%�(�)+ � ����%�

�����2;��1���$�''�)+7�$��%� �
�����#�&-�%'%#�7���#�+-)$7 -%� �
(��'�� '-%��'� 7'�'�#�+-)$7 -%
(�)+ � ����%�����������	


��
��


��

�
��6

�
��6

�


�
��6

	�

��

����6

	�

��

��

���(����

������	
�	��
�������
���

�%�
��	


����

�

	�
��	
�

	�

��%�

����

����������

�����%

��&���+-���

����� �����������"��������

��	 
!�" ���#���$���

"%�%�	


������

"%�%�	


���	
�
�

�$$�
	�����&��%'�
%
	�����
�&	�%�%�	


��	 
!��%����$���=


���

"%���'���!��$���

�&	
��	'&$�%�	


�%

�%

" ���#��0�%����$���

;2�#��<1��� 
(44������� �<1��=�/<����

�����
#	
��
�!��	'&��������"%��
�%��1��"2�3��$ ���4	!������
!�#�%�!�5��1�)� $��6�")"����6��)��
�%�	'�%��2
����"���1����$ �2����%���� '�	��%���$��%�%�	�5$	����$ ����
���#����'&$�
��7	
��1(("
����89:2

��"6���	'�,;<�1�����.)--2

0'�������
�)�$'�/,'��<)++)++)99)��),'�����--)��)+
�99���&7 5>


"����������

"������

"��������������

3���%��
#	 
%��

�

�%

�%

�%(�%��

�0?��	������#�1?������	����"#�"������#��0���	�0#������	4#��
 7
��4

���������4��
��



����������	
���
��������
������������������ �!" ������ ��

��#

$

%

%

�

&$

�

�

'

�

(

)

�

*

'

&'

%&

*+

%+

�+,%�

&��'

%�+

-

&�*

-

&%�)

&%�'

&'�$

&'��

$��&

&��$

&%�)

&���

&��'

&(�%

$

�

(

$��$

�(%�)+

�('�&+

�'&�'+

�)��*+

*++�*+

*+��*+

*&&�++

$

$

%

���.����� ��.�"/�"�0���0� ���/���"/
����1����2!�/1�2�� ��

�
�3������4��!��5��"�0�.�"/1
 �2�����"�0� ���1���"������������
2�0��2������"� �� "�01���"���6���
.�"4��1�4��/� ��661�2�� ��78
��	�

�	

���9	

:;�

�	
����0"���!��5�1����������� �2�
��"/1���"���.�"4��1���"�����."��� 1
 ��.���/����2�0��2���" ���1�2�0��2
 ��66���� ��661�2�� �

�
�3���!��5�1�������� ���1���"��
 "�01�5����.�"4��1�����	
��"�0
��"/1�5����.�"4��������!!��1� ��.���/
���2�0��2���" ���1�2�0��2� ��661
2�� ��

�����!!���"��&���<�&��+<�

�
�3��	

���.����� ��!��5����
.�"/1���"�������������2�0��2���
��"� �� "�01���"���6����.�"4��1
�"�01�2�� �����0�/�78
��	�

�	

;�

�
�3��	

���.����� ��!��5����
.�"/1���"�������������2�0��2���
��"� �� "�01���"���6����.�"4��1
�"�01�2�� �����0�/�78
��	�

�	

;�����������	


�
�3�����01� ���/1� �"�/1����2!�/1
0�/���� ��.���/�2�� ��7�	

�����
�3
�#�
�:;�

�
�3��#�
����.����� ��.�"/1
��"/�/1��"�01��"2��"��01� ��.���/���
2�0��"���/�5�"�����01� ��.���/
2�� �����0�/�

���=8����05"���������! ��4�0���
 ��� �"�0� �"���0����.�0������.
����"���� >

-����������������0�5��������
�����.���������	
���	
�
�������������

�

$

�

+�(

-

�

�

�

�� $

	�(�

�	�	�	�������	
�����
���

�
*&&�*+

 !�"#�!$

&)-��&+'

��5�	�(��-��0.���4���?�  �  �������4�����	������ 
�����"��

+�'

-

�%�  �$&�'(#�!�

)(�#�!$

)#%*�#��$!�

�()�%�+#�!$

7�@�*&($'�&�'1��@$��)(%+�*$);1�)(���%$1�#,+��&'�1�%$&��&�1��
��
�+'

+�
�

��
� �),&&,+(

�A-

'

!

�

)

#

�

(

+

#

�

-�
. -/.

0�

*

�

)

-1�2.

�$�

�%+

�%�

��+

-
��.

)
�
	��

�!*$#3

)
�
	��

&����4�)�������(5���

6

 

!

,

)

�55	��	�������
7��

���#�������
�
	��

 !&&(��63%!*#(

�����	 �"�0

!����


6!%�$&�$!�

-
��. -/.-�
.

�

(

+

#

�

6

 

!

,

) 0�

%��

B

$��

-

%��

-

%�&

-

$�'

B

$��

B

$�)

-

)!� �6!%�$&� !&

'

!

�

)

#

)
���7�6�4�(5���

����

#���*�����	��4���7�����	���)
���

��-*�).�8�	5����'�4��	��	�4	��
�4�9��-6�6�5
�:�)�)����:�+�+���
��7�
��.
#���)+#�-$���5��.�	��
�����7����
���5��
�
���95�����5����	���������7�5	�
�;����-"")�#!�#<=�.

66):����7��>��-%����?�@@.

*������7�5�
	��

"�
��

�


�


�


&

8	��
�(�����
��

�?���C��?��	�

+�)

-

-1�2.

��

�&+

�&�

�$+

*

�

)

�"''(%�#3+(#��1��?����

)�������,�
���(5��� �


�


&����4��
���(5���A



����

��

��

��

�

�

	

�




�

���

��

�����	
��
	������������������������������������������������������������������ ����!���
�"����� ����!��!����!����"������#�"����$������%����������!��&'�(������()����#�"����
�!����!��$���������$���������������������������%�����#�"������##������!����!�!����*

��
��������������
�����
������������������


+�,���!���



�

�

�

�

�

�

�

�

��� ���
��!"#����$��#%&&�

�����

-��

.

�

'

(

�

�����

�

�

�

)

�

�

*

�

�

�

�

+

,

�

�

���'+,�(����


/"�
.

�

01/"�
�

/"�
�

1'�*��

1��*��

	������2�����

1��*0.�

�*1

0

�*0

�-�

���0


�$�����������./��0�
1�'

'��*'�

'��������
�2�
�����
����
���2�
������

3��4�'�+

��2/���3

��

������

/�#4���!���

��5��

.


���

���'+,�+��

,
�������
��6�����$�

�������

��5+�*

�������

��5��5��

3�,,�
��*

����
�2�6��
�������/��6�
��

��
��
������


��2������67����$�

��.�����
�����$�

�-�

�*3

1��*��

1��*��

���8������3�,

�/��9��
��.�/9�6������
�2
��������/�����������6��2
����$����
��.�/�����/��6�
�����2����4��(�
%:&"#�

���'+,��4���3��*���;��'<�


+�6���

�=�

���5����+��

��.�

&
71'��.3*�03��	7.01����*'.�)��������.���>����3
���+,���,��0
��
��(


����'��'�+

�$����0�2�������������������88��/��������!!�����

988���#� :;2

����?���

����'�+

�0�

�01

�1�

�11

��



��

�����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

	


��

�

�

�

�

�

�

�

	

	

��

�
���

�

�

�

����

�
�	

��	

����

������������������������������ !�

����

�����
��

���


���	

����

����

����

�����


�����


��
��


�
���


�
���


�
���


�

��


"#$%&����'��()�����*++���
'��(),� -./*/,�.)01-.�,��.�1�.�*+�
���������	


�������'��(),��.)�.)+���.)0*
2���-*+,�-���-*� -./,��-�0��-/���
2*+�12�3-.��� ,����44���� �12'-/,
2�����

5�$6���0�**)����0�./�.)+�'��(),
-���-*���-�,�(.7/,�2*+�12�3-.��� ,
���44,�2�����

5�$6���'��()�.)+��.),���2*���
.)+���-�,���. *��.)+,�2*+�12
3-.��� ,�2*+�12����44,�2�����

�������+.�!�'��()����'��(),�-���-*
�����2*� -./,���. *�4�)*��.)+,
�-�0��-/����2*+�12�3-.��� ,�2*+�12
���44�������44,�2�����

5�$6���0�./�.)+�'��()�2���-*+,
��2*���-�,�2*+�12�3-.��� ,����44,
2�����

"#$%&����'��()�����*++���
'��(),� -./*/,�.)01-.�,��.�1�.�*+�

��	��


5�$6���0�**)����0�./,�-���-*���
��2*���-�,�2*+�12������0�-/
3-.��� ,����44����8*�/����44,�2�����

��������	
���	
�
�������������

�����. *��.)+�.��'����2��4���*-'/
�1'*�

5�$6���$�&���'-1�������0�**)���
0�./,� -./*/,��.�+,�)��-.2�).���)�,
�-�0��-/�(*.��*�*+,��-�0��-/�2����
���+�/�

9��*��-*� �)��)1*+�(������ !
 ���)0�

5�$6���'��()�.)+��*+�'��(),
�.)+/,�0�.+�)0�4��2� -./*/���-�
(����4�)*���� �.��*��.)+,���. *
0�.8*-����8*�/���4��(*���.)+/� -./�

�����


�����


���

�

�����


��9#��
�

��������

 �

�


�	!	"	 �� ��#	
��$�"
%��

��	�

�&�����'�()�#��

*)�����

:;9

�++	� 	"����$�
,��

 ����$�"� �
$
	 �

<*(���	��9��+0*��8*��=�������33��#�8*�����--�)���
$33��. ��)*�&�-����

�<>����������,�&>������������,�*)�����,��.-����<,�&�'���
,��
��
�-(

-$
�

�$
�

*�&/������� (

�

�

*

�

�

�

)

-

�

#

0�
1 021

3�

/

�

*

04561

���

��


���

��


0
"�1

������
	

*
$
	 �

��/��7

*
$
	 �

'� ��8�*���$���)+�!�

9

�

�

.

*�����

��'')��97&�/�)

#� !���-.)+

���"�


9�&��'����

�

)

-

�

#

/

�

*

9

�

�

.

*

0�
1 0210
"�1

3�

���

9

���

9


��

9


��

�

��


9


�	

9

���

9

?���

�


��

9

/� ��� ,�+�
	 �

(

�

�

*

�

*
��$,�9�8�)+�!�

#�"�

*����9�&��'���'

����/�� ��	��8�� ,���""	!��*
���

��0/�*1�:$	+����( 8��	"�	�8	�$
�8�;��09�9�+
�<�*�*��$�<�-�-���
� ,�
��1
����*-��0��!$+��1�	"�
���"�,� ��
���+$"
�
� �;+ ��!$+��"�	���$���"$,�+	�
�= ���0��*#������51

99*<��� ,��>��0&�!��?�@@1

��
��

�


�


�


�

:	�"
�)�� ��
��

#�(()&��7-)

04561

��

��


���

��


5=&�$@��=$��5��$,�5=&���

*���$���.$
���)+�!� �


�


'� ��8�$
���)+�!�A



����

��

��

��

�

�

	

�




�

��

������	
����	
	������	��	��������	�����	�������	�����	��	������������	��������
 ��������!

��
��������������
�����
������������������

"#	$�������



�

�

�

�

�

�

�

�

��� ���
��!"#����$��#%&&�

�����

���

%

�

'

(

�

�����

�

�

�

)

�

�

*

�

�

�

�

+

,

�

�

���'+,�(����


���	�&	'�����
()%!**

(�%!�*

(�+!�*

,��
%

	
	-"���.		,#/	��� �	&��	,��	�	��	�����	��	������	�&	����0����	���1�	���	��	������	�&
���!		,#/2	3*4	&��	������	������	�&	���	5���������	��������	 �����	� ��	&���	������
���	������	�6	������	���	��������	�6��������7!8

	
	&����	���1	���� 	+�!%9!

	
	0�������	&�������	��	+(!39
+(!�9:	�*;	��	�*;	���0�������	&�������	��	+�!�9
+�!�9:	�*;
<�����	��� �
�������	&�������	��	+�!39!

	
	����	�������	&��������	��	+%!�9�	+�!*9�	+�!%9�	+�!(9�	+�!�9�	+�!%9!

�=>�
?@"�	
	����	 ���	����� ���	��� �	���	����
��������	�����	&��������	��	���	�66��
�	&��	&���	��������	����������	�����������	������	�����	������	����	�������	6��������
���0��	����A�����	��	�������A�����	&��������	 ���	����������	����	�����	&���������
��������	 ��������	��	&����!

	
	�������B��	�����	�����	���	���������	��	+*!(9
+%!%9!

��*!),��
�

+!+

)3

�*

%!�

�-�

=
)3


�$�����������./��0�
1�'

��3!+*

'��������
�2�
�����
����
���2�
������

3��4�'�+

��',
�*�

��

������

,��1	=�����

��5��

%


���

���'+,�+��

,
�������
��6�����$�

�������

��5+�*

�������

	�C�%C*)

3�,,�
��*

����
�2�6��
�������/��6�
��

��
��
������


��2������67����$�

��.�����
�����$�

�-�

�!�

(�+!�*

(�+!�*

���8������3�,

�/��9��
��.�/9�6������
�2
��������/�����������6��2
����$����
��.�/�����/��6�
�����2����4��(�
%:&"#�

���'+,��4���3��*���;��'<�

"#	����

�=�

���5����+��

��.�

5"2(��(��!+�(�	�2%3(��+�!+��7�	����	+%�	�>��	��"�	�+,�	�$�	3
��
	�(


����'��'�+
"� 	=
)3	'�����	@0��	>�������66�	,�0��	
	=�������

�66����� DE'

����?���

����'�+


+(


3*


3(


(*

��

































TOPSOIL
FILL - Brown, moist, stiff, lean
CLAY with trace very fine- to
fine-grained sand

FILL - Dark brown, moist,
medium, SILT with trace
fine-grained sand

FILL - Dark brown, moist, stiff,
clayey SILT with trace gravel

Light brown, moist, very stiff, lean
CLAY with trace fine-grained sand
and gravel

Brown, wet, medium dense, silty,
clayey SAND with trace gravel
Gray, moist, stiff, lean CLAY with
trace gravel

End of Boring

4
6
7

5
4
4

3
6
6

4
6
6

5
8
9

5
6
9

11

18

23

10

15

14

4.50P

1.15B

1.80P

2.09B

1.50P

1.56B

610.30

607.70

605.20

600.70

598.70

598.20

595.70

2

4

6

8

10

12

14

(/6") (%)

Qu

B
L
O
W
S

D
E
P
T
H

(ft) (tsf)

M
O
I
S
T

U
C
S

SOIL BORING LOG

Upon Completion
After

First Encounter

1

Hrs.

ft
ft
ft

Groundwater Elev.:

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

BBS, from 137 (Rev. 8-99)

Stream Bed Elev.
Surface Water Elev.

Station
STRUCT. NO.

AutoHAMMER TYPEHollow Stem AugerDRILLING METHOD

NE
610.7 ft

F.A.I. 74 DESCRIPTION LOGGED BYROUTE

81B

Rock Island

Date

of

LOCATION

COUNTY

Page

SE¼ of SEC. 32, TWP. 18N, RNG. 1W,  4th P.M.

1

JMB

 6/21/10

I-74 Over Mississippi River

SECTION

BORING NO.
Station
Offset
Ground Surface Elev.

RMP 7th B-04
529+69
11' Lt.



TOPSOIL
FILL - Dark brown, moist,
medium, CLAY with trace silt

FILL - Dark gray, moist, medium,
clayey SILT

FILL - Gray, moist, loose, silty,
Fine-grained SAND

FILL - Dark grayish brown, moist,
stiff, silty CLAY with fine-grained
sand

Brown, moist, stiff, lean CLAY with
trace silt

Gray, moist, stiff, lean CLAY with
very fine-grained sand and gravel

End of Boring

5
4
4

2
2
3

2
2
3

6
6
4

3
5
6

5
6
8

30

24

18

18

17

15

2.80P

0.25B

0.80P

1.50P

1.36B

601.90

599.20

596.20

594.20

591.70

588.20

587.20

2

4

6

8

10

12

14

(/6") (%)

Qu

B
L
O
W
S

D
E
P
T
H

(ft) (tsf)

M
O
I
S
T

U
C
S

SOIL BORING LOG

Upon Completion
After

First Encounter

1

Hrs.

ft
ft
ft

Groundwater Elev.:

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

BBS, from 137 (Rev. 8-99)

Stream Bed Elev.
Surface Water Elev.

Station
STRUCT. NO.

AutoHAMMER TYPEHollow Stem AugerDRILLING METHOD

NE
602.2 ft

F.A.I. 74 DESCRIPTION LOGGED BYROUTE

81B

Rock Island

Date

of

LOCATION

COUNTY

Page

SE¼ of SEC. 32, TWP. 18N, RNG. 1W,  4th P.M.

1

JMB

 6/21/10

I-74 Over Mississippi River

SECTION

BORING NO.
Station
Offset
Ground Surface Elev.

RMP 7th B-05
528+08
7' Rt.



CONCRETE
FILL - Light gray, slightly moist,
SILT

FILL - Very dark brown, moist,
clayey SILT with trace gravel

FILL - Gray, moist, medium
dense, silty, medium-grained
SAND with trace gravel, wood,
brick and rock fragments

Dark brown, moist, stiff, sandy
SILT with trace gravel

Dark brown, moist, sandy, clayey
SILT with trace gravel

Dark brown, wet, dense, silty
SAND with trace gravel

Gray and brown, moist, medium
stiff, silty CLAY with sand and
trace gravel

Gray and brown, moist, medium
stiff, silty CLAY with sand and
trace gravel
(continued from previous page)

Gray and brown, moist, very stiff,
silty CLAY with sand and gravel

End of Boring

5
6
11

11
23

50/4"

11
4
4

3
3
5

8
10
11

14

14

17

13

15

12

20

17

16

12

18

14

2.50P

1.80P

2.00P

1.65S

0.50P

0.54B

2.61B

610.80

608.30

605.30

600.30

596.30

595.30

593.30

588.80

586.30

2

4

6

8

10

12

14

16

18

20

(/6") (%)

Qu

B
L
O
W
S

D
E
P
T
H

(ft) (tsf)

M
O
I
S
T

U
C
S

SOIL BORING LOG

Upon Completion
After

First Encounter

1

Hrs.

ft
ft
ft

Groundwater Elev.:

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

BBS, from 137 (Rev. 8-99)

Stream Bed Elev.
Surface Water Elev.

Station
081-6015STRUCT. NO.

AutoHAMMER TYPEHollow Stem AugerDRILLING METHOD

593.8
611.3 ft

F.A.I. 74 DESCRIPTION LOGGED BYROUTE

81-1-2

Rock Island

Date

of

LOCATION

COUNTY

Page

SE¼ of SEC. 32, TWP. 18N, RNG. 1W,  4th P.M.

1

JMB

 6/22/10

I-74 Over Mississippi River

SECTION

BORING NO.
Station
Offset
Ground Surface Elev.

RW 06-1
61+02
7' Lt.

22

24

(/6") (%)

Qu

B
L
O
W
S

D
E
P
T
H

(ft) (tsf)

M
O
I
S
T

U
C
S



TOPSOIL
FILL - Brown with gray mottles,
moist, SILT with trace fine-grained
sand

FILL - Dark brown, moist, stiff,
SILT with trace sand and gravel

FILL - Dark brown, moist, stiff,
SILT with trace sand and gravel,
rock fragments

Grayish brown, wet, medium
dense, silty, clayey, medium- to
coarse-grained SAND with gravel

Gray, moist, very stiff, silty CLAY
with trace sand and gravel

Brown, wet, dense, silty, fine- to
coarse-grained SAND with trace
gravel

End of Boring

26
11

15
8
3

8
6
6

6
7
8

11
18
22

15

16

8

12

18

18

9

14

16

14

13

12

13

3.35S

2.32S

0.55S

2.00P

1.56B

3.49B

5.20B

3.25P

605.35

602.60

599.60

595.60

592.60

587.60

585.60

2

4

6

8

10

12

14

16

18

20

(/6") (%)

Qu

B
L
O
W
S

D
E
P
T
H

(ft) (tsf)

M
O
I
S
T

U
C
S

SOIL BORING LOG

Upon Completion
After

First Encounter

1

Hrs.

ft
ft
ft

Groundwater Elev.:

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

BBS, from 137 (Rev. 8-99)

Stream Bed Elev.
Surface Water Elev.

Station
081-6015STRUCT. NO.

AutoHAMMER TYPEHollow Stem AugerDRILLING METHOD

590.6605.6 ft

F.A.I. 74 DESCRIPTION LOGGED BYROUTE

81-1-2

Rock Island

Date

of

LOCATION

COUNTY

Page

NE¼ of SEC. 32, TWP. 18N, RNG. 1W,  4th P.M.

1

JMB

 6/21/10

I-74 Over Mississippi River

SECTION

BORING NO.
Station
Offset
Ground Surface Elev.

RW 06-2
529+20
41' Lt.



CONCRETE
FILL - Brown, moist, stiff,
fine-grained sandy CLAY

FILL - Brown, moist, medium
dense, clayey, fine- to
medium-grained SAND with trace
gravel

Gray, moist, stiff, silty CLAY with
trace sand

End of Boring

4
5
6

5
10
12

7
7
7

6
7
9

6
7
9

16

9

10

14

15

14

1.77B

1.02S

594.95

593.70

587.20

580.20

2

4

6

8

10

12

14

(/6") (%)

Qu

B
L
O
W
S

D
E
P
T
H

(ft) (tsf)

M
O
I
S
T

U
C
S

SOIL BORING LOG

Upon Completion
After

First Encounter

1

Hrs.

ft
ft
ft

Groundwater Elev.:

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

BBS, from 137 (Rev. 8-99)
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3.0" CONCRETE.
FILL - Dark brown with gray
mottles, SILT, little clay, trace sand.

FILL - Dark gray silty lean CLAY,
little sand, trace gravel, with wood
fragments.

FILL - Dark gray silty lean CLAY,
little sand, trace gravel, with wood
fragments.
(continued from previous page)

Gray moist, very stiff, silty lean
CLAY, with trace sand and gravel.
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Groundwater Elev.:

After

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

BBS, from 137 (Rev. 8-99)

Stream Bed Elev.

Upon Completion
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Continuous Flight AugerDRILLING METHOD
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3.0" TOPSOIL.
FILL - Brown lean CLAY, trace silt,
trace sand, with organics.

FILL - Brown and gray silty lean
CLAY, trace sand, trace gravel,
with wood debris and brick
fragments.

FILL - Brown and gray silty lean
CLAY, trace sand, trace gravel,
with wood debris and brick
fragments.
(continued from previous page)

FILL - Gray clayey SILT, little sand,
trace gravel, with red brick
fragments.
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Groundwater Elev.:

After

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

BBS, from 137 (Rev. 8-99)
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I-74 Over Mississippi River
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FILL - Gray clayey SILT, little sand,
trace gravel, with red brick
fragments.
(continued from previous page)

Gray moist, very stiff, silty lean
CLAY, with trace sand and trace
gravel.
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Groundwater Elev.:

After

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

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

STANDARD
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TEST RESULTS
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LOCATION : I-74 Ramp 7th-B  (562357.1 N, 2459445.8 E)

DRILLING CONTRACTOR : Terracon

PROJECT NUMBER:

6"-6"-6"-6"
(N)

4-7-8-9
(15)

ELEVATION :  599.0 ft MSL

PROJECT : I-74 Bridge over Mississippi River, Quad Cities IA/IL

INTERVAL (ft)

RECOVERY (in)

DEPTH BELOW EXISTING GRADE (ft)

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND

INSTRUMENTATION

SHEET     1    OF    1

#TYPE

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

COMMENTS

DRILLING METHOD AND EQUIPMENT : CME 550, Hollow Stem Auger

END : 11/15/05 15:34START : 11/15/05 14:27WATER LEVELS : ---

5

10

15

20

25

30

35

BORING NUMBER:

LOGGER : L. Hunt

RW1812158835.AA.GS.01

SOIL DESCRIPTION

Clay, trace gravel, gray brown, moist, hard,
homogenous, till

Clay, trace gravel, gray brown, moist, hard,
homogenous, till

Clay, trace gravel, gray brown, moist, hard,
homogenous, till

Silty Clay, trace gravel, dark brown, dry to moist, very
stiff, blocky

Clay, little gravel, few brick, dark brown, dry to moist,
very stiff, blocky

Clay (CL)
Clay, little gravel, dark brown, dry to moist, very hard,
blocky

Clay, trace gravel, gray brown, moist, hard,
homogenous, till

PP: 2.1tsf

599.0

594.0

589.0

584.0

579.0

574.0

569.0

Bottom of borehole at 31.0'; auger apparatus
broke down, spitting ball bearing as it turned

PP: 2.1tsf

Clay, trace gravel, gray brown, moist, hard,
homogenous, till

PP: 2.0tsf

Clay, trace gravel, gray brown, moist, hard,
homogenous, till

PP: 4.5+tsf

PP: 4.5+tsf

2" of sand at bottom of sample
Wc=13%
LL: 27, PL: 16

PP: 4.5+tsf

Bottom of Boring at 31.0 ft below ground surface on
11/15/05 15:34

Shale 
Light gray, moist, hard, stratified

Clay, trace gravel, gray brown, moist, hard,
homogenous, till to shale, (CL-8")

PP: 2.0tsf
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(91.5, 594)

(80, 584)
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(160, 575)
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(0, 614) (80.6, 614)
(92.1, 612.6) (122.7, 612.6)

(180, 645) (200, 645)

(92.1, 617.8)

(92.1, 639.2)

(106.8, 648.5) (132, 649.4) (149.1, 650)
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(200, 575)

(91.5, 608.1) (121.5, 609)

(121.5, 597.6)

(161, 644.4)

(141.4, 631.3)

(122.7, 622.7)

Bedrock

Glacial Till

MSE Wall 

Embankment

Embankment

Select Fill
Existing Fill

Consolidated LayerMedium Layer

2.13

I-74 OVER THE MISSISSIPPI RIVER
CENTRAL SECTION FINAL DESIGN
ILLINOIS DEPARTMENT OF TRANSPORTATION
ROCK ISLAND COUNTY, ILLINOIS

IL-RW06
RW06 1926+30
File Name: RW06 1926+30.gsz
Last Edited By: Robert Chantome
Date: February 2015

FS = 2.13

Material Properties
Name: Glacial Till      Model: Mohr-Coulomb      Unit Weight: 135 pcf     Cohesion': 3,500 psf     Phi': 0 °     
Name: MSE Wall       Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 0 psf     Phi': 34 °     
Name: Medium Layer      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 760 psf     Phi': 0 °     
Name: Bedrock      Model: Mohr-Coulomb      Unit Weight: 145 pcf     Cohesion': 10,000 psf     Phi': 0 °     
Name: Existing Fill      Model: Mohr-Coulomb      Unit Weight: 130 pcf     Cohesion': 3,000 psf     Phi': 0 °     
Name: Embankment      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 1,000 psf     Phi': 0 °     
Name: Consolidated Layer      Model: Spatial Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion Fn: consol layer      Phi': 0 °     
Name: Select Fill      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 0 psf     Phi': 34 °     
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(0, 613.5) (80.6, 613.5)

(104, 621.5)

(128.9, 629.6)

(128.9, 648.6)

(200, 652.6)

(143.3, 625.1)

(165.1, 644.3) (200, 644.5)

(0, 608.3) (90, 608.3) (200, 608.3)

(0, 598.5)

(124, 593) (200, 593)
(0, 596)

(124, 590) (200, 590)(0, 591) (45, 590.5)

(130, 580) (200, 580)

(0, 560) (200, 560)

(119.7, 614)

(157.3, 639.1)

(148, 629.8)

(90, 594.5)

MSE Wall 

Embankment

Select Fill

Embankment

Bedrock

Glacial Till

Gravel

Medium Layer
Consolidated Layer

Existing FillSelect Fill

1.81

I-74 OVER THE MISSISSIPPI RIVER
CENTRAL SECTION FINAL DESIGN
ILLINOIS DEPARTMENT OF TRANSPORTATION
ROCK ISLAND COUNTY, ILLINOIS

IL-RW06
RW06 1926+00
File Name: RW06 1926+00.gsz
Last Edited By: Robert Chantome
Date: February 2015

FS = 1.81

Material Properties
Name: Glacial Till      Model: Mohr-Coulomb      Unit Weight: 135 pcf     Cohesion': 3,050 psf     Phi': 0 °     
Name: MSE Wall       Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 0 psf     Phi': 34 °     
Name: Medium Layer      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 680 psf     Phi': 0 °     
Name: Bedrock      Model: Mohr-Coulomb      Unit Weight: 145 pcf     Cohesion': 10,000 psf     Phi': 0 °     
Name: Existing Fill      Model: Mohr-Coulomb      Unit Weight: 130 pcf     Cohesion': 3,300 psf     Phi': 0 °     
Name: Embankment      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 1,000 psf     Phi': 0 °     
Name: Consolidated Layer      Model: Spatial Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion Fn: consol layer      Phi': 0 °     
Name: Select Fill      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 0 psf     Phi': 34 °     
Name: Gravel      Model: Mohr-Coulomb      Unit Weight: 110 pcf     Cohesion': 0 psf     Phi': 30 °     
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(0, 608) (72, 608) (81, 609)

(175.4, 641.3)
(175.4, 642.8) (200, 643.3)

(127.2, 611.3)

(148.1, 625)
(180, 627)

(200, 630)

(15, 608)
(36, 604.5) (108, 605.8) (130, 606) (200, 606)

(0, 598.5)
(44, 595)

(108, 596.8) (130, 597) (200, 597)

(0, 575.5) (55, 574.5) (66, 575)
(129, 571.5) (200, 571.5)

(0, 585) (200, 585)

(0, 550) (200, 550)

(173.4, 636.8) MSE Wall 

Embankment

Existing Fill

Medium Layer Consolidated Layer

Glacial Till

Glacial Till 

Bedrock

Select Fill

Embankment
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I-74 OVER THE MISSISSIPPI RIVER
CENTRAL SECTION FINAL DESIGN
ILLINOIS DEPARTMENT OF TRANSPORTATION
ROCK ISLAND COUNTY, ILLINOIS

IL-RW06
RW06 1923+60
File Name: RW06 1923+60.gsz
Last Edited By: Robert Chantome
Date: February 2015

FS = 3.01

Material Properties
Name: Glacial Till      Model: Mohr-Coulomb      Unit Weight: 135 pcf     Cohesion': 4,900 psf     Phi': 0 °     
Name: MSE Wall       Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 0 psf     Phi': 34 °     
Name: Medium Layer      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 600 psf     Phi': 0 °     
Name: Bedrock      Model: Mohr-Coulomb      Unit Weight: 145 pcf     Cohesion': 10,000 psf     Phi': 0 °     
Name: Existing Fill      Model: Mohr-Coulomb      Unit Weight: 130 pcf     Cohesion': 3,500 psf     Phi': 0 °     
Name: Embankment      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 1,000 psf     Phi': 0 °     
Name: Consolidated Layer      Model: Spatial Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion Fn: consol layer      Phi': 0 °     
Name: Select Fill      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 0 psf     Phi': 34 °     
Name: Glacial Till       Model: Mohr-Coulomb      Unit Weight: 135 pcf     Cohesion': 1,650 psf     Phi': 0 °     
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1 - MSE Fill - Select Sand
2 - Fill - Embankment

2 - Fill - Embankment

7 - Clay Shale

6 - Clay Till

3 - Sand

4 - Silty Clay

5 - Existing Fill

(-70.0, 562.2) (68.0, 562.2)
(-70.0, 560.0) (68.0, 560.0)

(-0.3, 606.2)

(25.0, 611.1)

(43.2, 617.7)

(46.6, 620.2)

(68.0, 632.2)

(-70.0, 604.4) (-60.6, 604.6) (-23.3, 605.2)

(-23.3, 628.1)(-16.0, 628.4) (-4.8, 628.1)(0.0, 627.9) (8.0, 627.5)

(20.0, 624.5)

(37.1, 618.8)

(-23.3, 601.7) (-4.8, 601.7)

(-70.0, 592.6) (-41.0, 592.6)

(43.0, 612.0)

(68.0, 626.0)

(-70.0, 595.6) (-41.0, 595.6)

(-11.0, 598.7)

(-17.0, 595.1)

I-74 OVER THE MISSISSIPPI RIVER
CENTRAL SECTION FINAL DESIGN
ILLINOIS DEPARTMENT OF TRANSPORTATION
ROCK ISLAND COUNTY, ILLINOIS

Material Properties
Name: 1 - MSE Fill - Select Sand      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion: 0 psf     Phi: 34 °     
Name: 2 - Fill - Embankment      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion: 1000 psf     Phi: 0 °     
Name: 3 - Sand      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: 4 - Silty Clay      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion: 3000 psf     Phi: 0 °     
Name: 5 - Existing Fill      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion: 2800 psf     Phi: 0 °     
Name: 6 - Clay Till      Model: Mohr-Coulomb      Unit Weight: 136 pcf     Cohesion: 2700 psf     Phi: 0 °     
Name: 7 - Clay Shale      Model: Bedrock (Impenetrable)      

SN 081-6015 - IL-RW06
Case 1 - Sta 529+00 - Circle
File Name: I-74 081-6015 Sta 529.gsz
Last Edited By: Robert Chantome
Date: 5/16/2012 5:13:26 PM

FS=2.957

RW06-2 RMP7thB-04
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