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1.  Project Description 

This report provides geotechnical data and recommendations for the proposed Retaining Wall IL-RW02, 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 for the proposed Ramp RD-G 
roadway. 

Nearby project features that have an impact on the design or construction of the proposed retaining wall include 
the I-74 Mississippi River Bridge, the eastbound I-74 retaining wall (IL-RW16, S.N. 081-6018), the Ramp RD-H 
retaining wall (IL-RW01, S.N. 081-6010) and the I-74 mainline and ramps.  Geotechnical recommendations for 
the river bridge are presented in a soils design package prepared by Hanson Professional Services Inc. (Hanson) 
in January 2011.  Geotechnical recommendations for Retaining Walls IL-RW01 and IL-RW16 are presented in 
separate structure geotechnical reports prepared by Hanson.  Geotechnical recommendations for the roadways are 
contained in a soil survey report currently being prepared by Hanson. 

This report supersedes the structure geotechnical report prepared by CH2M HILL in September 2009. 

2.  Location 

The proposed Retaining Wall IL-RW02 is located in the north central portion of Rock Island County, within 
Section 32 of Township 18 North, Range 1 West.  The wall is adjacent to and parallel to the right shoulder of 
Ramp RD-G.  The wall separates the ramp on the high side from a future bike path on the low side.  The wall 
begins at Ramp RD-G Sta. 130+50.00 and traverses southward to Sta. 134+50.17. 

3.  Proposed Structure 

Prior to the final planning for this structure, the Benesch Team completed a value engineering study for the 
portion of the project between the south abutment of the river bridge and the north abutment of the Illinois 
Viaduct.  Estimated construction costs, maintenance requirements, local access, and aesthetics were compared for 
three alternatives.  The study concluded that a plug fill, comprised of earth embankment and mechanically 
stabilized earth (MSE) retaining walls, was the preferred alternative.  Meeting minutes summarizing the value 
engineering study are included in the Appendix. 

After the value engineering study was completed, the grading for the plug fill was further refined and the 
foundation conditions were more thoroughly analyzed.  Some of the retaining walls were replaced with earth 
slopes and the estimated foundation treatment quantities were reduced. 

The proposed structure will be a mechanically stabilized earth (MSE) wall, as determined by a previous value 
engineering study.  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 line, between 3.5 and 8.6 ft.  With this range of heights a typical MSE wall section would have an 
equivalent uniform bearing pressure varying from 700 to 1,700 psf along the length of the wall. 

The cross-section of the wall is typical for an Illinois Department of Transportation (IDOT) structure.  A parapet 
and anchorage slab bears on the reinforced soil mass.  Both ends of the wall terminate in a low embankment for 
Ramp RD-G. 
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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 field exploration completed for this structure was completed in three phases.  The first two phases were 
completed in November 2005 and September 2007 by another consultant.  IDOT provided the data collected from 
those two phases.  The third phase was completed in July 2010 by Hanson.  The primary purpose of the third 
phase was to collect additional soil samples for strength and consolidation testing.  A representative from Hanson 
logged the borings and performed a general site reconnaissance during the third phase. 

The alignment for the proposed retaining wall passes through a former foundry site.  The area is now mostly now 
vacant land.  Remnants of floor slabs and other evidence of the past industrial use are visible throughout.  At the 
time of the July 2010 site investigation, significant quantities of random material had been dumped in the area.  
The random material consists of fine to coarse grained soils, construction debris, dead branches, and metal scraps.  
The topography is generally flat, with the elevation of the natural ground between 566 ft. and 572 ft.  The wall 
alignment intersects an approximately 5 ft. tall berm that surrounds the property to the west of the site.  Mounds 
of the random material up to 8 ft. above the surrounding grade were tightly spaced at the north end of the site. 

Six borings were drilled in the first two phases and six borings were drilled in the third phase.  Locations of the 
borings were selected to avoid the numerous obstructions currently occupying the site.  The maximum spacing 
between borings was approximately 90 ft.; however, most borings were spaced at 75 feet or less.  Standard 
Penetration Test samples were collected at 2.5 ft. to 5.0 ft. intervals in all borings between the ground surface and 
bedrock.  Several Shelby tube samples were collected at representative locations in cohesive strata.  A 15 to 25 ft. 
long core sample of the bedrock was collected in Borings ILR0201-S, ILR0204, and ILR0206.  The boring depths 
ranged from 11.2 to 45.8 ft. 

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.  Most of the testing consisted of index 
testing of representative samples.  Three organic content tests and a consolidated-undrained triaxial test were 
completed. 

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 
consolidated undrained triaxial test envelope, two consolidation tests, and one organic content test were 
performed on Shelby tube samples.  Index testing was completed on three representative samples to help correlate 
the strength and consolidation testing data with the other borings drilled for the project. 

The locations of the index tests, triaxial tests, and consolidation tests are indicated on the subsurface data profile.  
The results of index tests are shown on the subsurface data profile.  Test reports from triaxial and consolidation 
testing are included in the Appendix. 
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6.  Subsurface Profile 

A subsurface data profile has been developed from the boring logs.  It is presented in the Appendix for use by the 
structure designer. 

The subsurface profile consists of fill materials overlying natural soil and bedrock strata. The fill was found over 
the entire wall alignment from the ground surface to depths of 3 to 11 ft.  The depth of fill generally increases 
from the south to the north.  Natural soils were encountered below the fill.  These soils can be categorized into 
three distinct strata – weathered till (gumbotil), glacial till, and alluvium.  Bedrock was encountered at depths of 
10 to 19 ft. 

The fill consists of a random mix of sands, gravels, silts, clays, and debris, including, but not limited to brick, 
dead branches, concrete, lumber, and metal scraps.  Many of the samples recovered from the borings north of I-74 
Sta. 25+75 had a large quantity of rotting wood matter with a consistency similar to mulch.  The fill at the south 
end of the wall had more soil-like characteristics. 

Strata of weathered till and glacial till were encountered in most of the borings.  These strata were typically 
composed of medium stiff to stiff sandy clays. 

A thin layer of granular alluvial soils was encountered under the glacial soils at the north and south ends of the 
site.  The gradation and consistency of these soils varied considerably. 

The bedrock surface was predominantly sandstone towards the north end of the site and shale towards the south.  
Cyclic deposits of sandstone, shale, limestone, and coal were found in the core borings.  The shallow bedrock was 
generally towards the south end of the site. 

Groundwater was encountered in all of the borings where measurements were taken.  The groundwater elevation 
measured at first encounter and at the end of boring varied between Elevation 557.3 and Elevation 563.4 as shown 
in Table 6.1.  Stabilized readings, measured 24 hours after completion of RDG01 and RDG02, were at Elevation 
563.4 and 563.5, respectively.  For comparison, the water level in the Mississippi River, approximately 100 ft to 
the north of the site, is usually about Elevation 561.0. 

Table 6.1  Groundwater Elevations 

Boring No. 
During 
Drilling 

At End of 
Boring 

24-hour 
Reading 

ILR0201-S 562.4 - - 
ILR0203 - - - 
ILR0204 557.9   
ILR0205 559.9 - - 
ILR0206 562.2 - - 
RDG01 - 563.4 563.4 
RDG02 - 562.0 563.5 
RW02-1 - 562.2 - 
RW02-2 - 557.3 - 
RW02-3 - 560.9 - 
RW02-4 - - - 
RW1501 562.7 - - 
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The Illinois State Geological Survey Directory of Coal Mines does not list any mines in the immediate vicinity of 
the site. 

Although an environmental investigation was beyond the scope of this report, evidence of potential contamination 
was encountered during the geotechnical investigation.  Petroleum odors and construction debris were 
encountered in the borings. 

7.  Geotechnical Evaluations 

Considering the proposed maximum height of the wall and the existing ground configuration, the most feasible 
wall type is an MSE wall.  Although MSE wall systems are extremely flexible and can tolerate significant total 
and differential settlements without undue distress, they require good foundation soils to provide acceptable 
factors of safety against bearing capacity or global stability failures. 

The miscellaneous fill, generally found north of I-74 Sta. 25+75, is not a suitable subgrade for the retaining wall 
or the roadway embankment.  The poor compaction and heterogeneous nature of this material would result in 
localized instability and unpredictable settlement, if it used to support any significant load.  Settlement could 
continue for many years after construction due to further decay within the large pockets of organic matter. 

In-situ treatment of this material is not feasible.  Many of the more common ground improvement techniques are 
not suited for the conditions found at this site.  The construction debris would present a significant obstruction to 
any of the techniques where a probe or auger is inserted into the ground.  Organics and groundwater can be 
problematic for vibratory and compaction techniques. 

Removal and replacement of the unsuitable material is a feasible solution, if the support of the Mississippi River 
Bridge approach embankment and the three retaining walls are considered.  The site has sufficient right-of-way to 
allow laid back excavation slopes and efficient large-scale earth-moving operations.  It is estimated that up to 
11,000 cubic yards of unsuitable material must be excavated, removed from the site, and replaced with suitable 
backfill.  The approximately $500,000 cost to remove the unsuitable material and replace it with granular 
embankment material is very economical when compared to the substitution of additional bridge spans for the 
proposed embankment. 

If the unsuitable fill material and excessively soft soils are removed, the replacement fill and the remaining native 
soils will have allowable bearing capacities that exceed the applied bearing pressures.  The proposed wall would 
meet the Standard Specifications for Highway Bridges (AASHTO) requirements for bearing pressure and sliding 
stability. 

A slope stability analysis of the wall’s critical section near Sta. 132+50 was completed to determine the overall 
stability of the wall.  Results of this analysis are included in the Appendix.    The computed factor of safety 
exceeds the minimum value of 1.3 required by AASHTO. 

Once the objectionable fill material and excessively soft soils are removed, the remaining native soils are 
overconsolidated and exhibit fairly low compressibility.  The estimated total settlement under the weight of the 
proposed wall and embankment ranges from 0.25 to 4.0 inches.  The settlement is estimated to be 90 percent 
complete after 15 months.  Less than 0.5 inches of primary consolidation would remain 3 months after completion 
of the retaining wall’s backfill.  This magnitude and duration of settlement is acceptable for construction of an 
MSE wall. 
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8.  Design Recommendations 

Removal and replacement is the recommended treatment option for the unsuitable subgrade soils.  Existing soils 
with significant woody material, large chunks of demolition debris, moisture contents greater than 50 percent, or 
organic contents greater than 5 percent should be excavated and removed from the area of retaining wall and 
embankment construction.  The lateral limits of the unsuitable material removal should cover the area bounded by 
the Mississippi River Bridge south abutment, Ramp RD-H, the Illinois Viaduct north abutment, and Ramp RD-G.  
It is anticipated that the unsuitable material will extend to depths up to 20 feet below the ground surface.  Due to 
the presence of granular layers and the close proximity to the river, dewatering of the excavation would be very 
difficult.  The contractor should be allowed to excavate through groundwater.  The excavation should be 
backfilled with porous granular embankment in accordance with the IDOT Standard Specifications for Road and 
Bridge Construction (IDOT Standard Specifications). 

Removal and replacement is also recommended for any soft cohesive soils that are located directly beneath the 
wall.  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 should be with porous 
granular embankment and embankment as shown in Figure 8.1. 

 
Figure 8.1  Lateral Limits of Unsuitable Material Removal and Replacement 

The estimated vertical removal limits for the unsuitable material and soft cohesive 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 
should not be interpolated between borings, 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. 
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Table 8.1  Estimated Bottom of Unsuitable Material 

Boring No. Station 
Base of 

Removal 
Elevation 

Objectionable 
Material 

RW1501 129+69 - - 
RW02-1 130+12 555.70 debris 
ILR0201-S 130+16 555.39 debris 
ILR0203 131+05 - - 
RW02-2 131+83 559.70 soft clay 
ILR0204 131+97 - - 
RDG01 132+53 - - 
RW02-3 132+79 562.40 debris 
ILR0205 133+47 - - 
ILR0206 134+22 - - 
RW02-4 134+57 563.00 soft clay 
RDG02 134+65 - - 

 
It is recommended that the removal, disposal, and replacement of the large volume of miscellaneous fill, generally 
found north of I-74 Sta. 25+75, be treated as a roadway item per Section 202 of the IDOT Standard 
Specifications.  The limits of the miscellaneous fill removal will extend under the I-74 embankment a 
considerable distance beyond the footprint of this retaining wall.  Removal and disposal of the soft clays, which 
will only be required beneath the wall, should be in accordance with Section 502. 

With 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'-6" below finished grade).  If the base of the wall is above natural grade, compacted 
structural fill should be used to raise the grade.  The minimum limits of the structural fill should be defined as 
shown in Figure 8.1.  Other fill, outside the limits of the required structural fill and the reinforced soil mass, may 
be embankment fill in accordance with the IDOT Standard Specifications. 

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 0.36 for design. 

The replacement fill and the remaining native soils, when prepared according to the recommendations herein, 
have an allowable bearing capacity of 2,500 psf.  The native cohesive soils have an undrained sliding resistance of 
at least 1,000 psf.  The drained sliding resistance is 0.53 times the effective vertical stress for the native subgrade 
or 0.62 times the effective vertical stress for a compacted granular fill subgrade. 

The MSE wall should be detailed to accommodate 0 to 4 inches of settlement after the first facing panel is placed.  
The parapet and anchorage slab details that are shown in the IDOT Bridge Manual will satisfy this requirement. 

9.  Construction Considerations 

The construction of MSE walls are not covered by the IDOT Standard Specifications.  Guide Bridge Special 
Provision No. 38, Mechanically Stabilized Earth Retaining Walls (Revised: April 19, 2012), should be included in 
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the construction documents.  This special provision requires that the contractor take responsibility for the final 
design of portions of the structure. 

It should be anticipated that groundwater will influence the excavation of unsuitable material and the backfill with 
granular material.  A dragline or long-reach excavator will be needed to complete the deeper portions of the 
excavation.  The contractor must stage the work so that the excavated material can be inspected and sorted, as 
necessary.  Compaction of porous granular embankment placed below the water will not be required; however, 
the material should be carefully placed in a manner to achieve the highest density practicable.  Compaction should 
begin as soon as the backfill has reached a level where it can support compaction equipment. 

Some of the excavated unsuitable material has the potential to be classified as special waste due to the presence of 
petroleum residue and other potentially hazardous substances.  Material that is considered special waste must be 
handled and disposed of in accordance with applicable laws and regulations.  Further environmental investigation 
will be required prior to or during construction. 
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Brown, moist, medium, sandy,
lean CLAY

CONCRETE
Brown, moist, soft, sandy, lean
CLAY
Very dark brown, dry to moist,
very stiff, sandy SILT

Dark brown, moist to wet, stiff,
sandy SILT

Very dark brown, wet, soft, sandy,
clayey SILT

Gray, moist, stiff, lean CLAY with
silt

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

Gray, hard, fine-grained,
WEATHERED SANDSTONE

End of Boring

4
4

50/2"

7
11
15

3
5
6

3
5
7

50/3"

50/1"

19

25

16

21

28

28

29

1.60P

1.75P

0.61S

1.15B

1.10B

567.40

566.90

566.40

563.40

562.40

559.40

556.90

554.40

551.80

2

4

6

8

10

12

14

16

18

(/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
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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

563.4
563.424

570.4 ft

F.A.I. 74 DESCRIPTION LOGGED BYROUTE

81B

Rock Island

Date

of

LOCATION

COUNTY

Page

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

1

JMB

 6/29/10

I-74 Over Mississippi River

SECTION

BORING NO.
Station
Offset
Ground Surface Elev.

RDG 01
132+53

 CL
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TOPSOIL
FILL - Very dark brown, moist,
very stiff, silty, fine- to
medium-grained SAND and
GRAVEL

Creosote timber

Grayish green, moist, very stiff, fat
CLAY

Dark brown, wet, well-graded,
SAND with trace silt

Brown, wet, medium- to
coarse-grained SAND

Gray, hard, very fine-grained,
WEATHERED SANDSTONE
End of Boring

7
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5
4
3

5
8
8

50/2"

13
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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

562.0
563.524

568.0 ft

F.A.I. 74 DESCRIPTION LOGGED BYROUTE

81B

Rock Island

Date

of

LOCATION

COUNTY

Page

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

1

JMB

 6/28/10

I-74 Over Mississippi River

SECTION

BORING NO.
Station
Offset
Ground Surface Elev.

RDG 02
134+65

5' Lt.
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CONCRETE
FILL - Dark to very dark brown,
moist to wet, soft and loose, silt,
fine- to coarse-grained sand and
gravel, with degrading plywood,
particle board, timber, lumber,
bituminous materials, metal
scraps, cinder blocks, and brick
fragments, petroleum odor

Brownish gray, wet, dense,
clayey, silty, fine-grained SAND
with trace gravel
Gray, fine-grained, WEATHERED
SANDSTONE

End of Boring

4
5
2

2
2
5

4
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3
3
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1
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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
081-6011STRUCT. NO.

AutoHAMMER TYPEHollow Stem AugerDRILLING METHOD

562.2566.2 ft

F.A.I. 74 DESCRIPTION LOGGED BYROUTE

81-1HVB

Rock Island

Date

of

LOCATION

COUNTY

Page

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

1

JMB

 6/29/10

I-74 Over Mississippi River

SECTION

BORING NO.
Station
Offset
Ground Surface Elev.

RW 02-1
130+12
25' Rt.
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CONCRETE
Brown, slightly moist, very stiff,
clayey SILT with sand

Dark brown, moist, soft, silty, lean
CLAY with trace sand

Grayish green, moist, stiff, silty,
lean CLAY

Brown, wet, medium dense, silty,
medium-grained SAND with
gravel
Gray, fine-grained, WEATHERED
SANDSTONE
End of Boring

5
3
2

2
2
4

6
8
8

15
50/2"

15

27

29

33

25

25

32

10

2.25P

0.44B

0.49B

1.80B

2.75B

0.40B

1.76S
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564.80

559.70

556.30

555.80

554.20
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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
081-6011STRUCT. NO.

AutoHAMMER TYPEHollow Stem AugerDRILLING METHOD

557.3568.3 ft

F.A.I. 74 DESCRIPTION LOGGED BYROUTE

81-1HVB

Rock Island

Date

of

LOCATION

COUNTY

Page

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

1

JMB

 6/29/10

I-74 Over Mississippi River

SECTION

BORING NO.
Station
Offset
Ground Surface Elev.

RW 02-2
131+83
32' Rt.

For 
Inf

orm
ati

on
 O

nly



FILL - Soil
CONCRETE
FILL - Gray, moist, loose, silty
SAND, creosote wood pieces,
metal scraps, brick and concrete
fragments

Dark brown and dark gray, moist,
soft to stiff, lean CLAY with silt

Grayish green, moist, stiff to very
stiff, lean CLAY with trace silt

Gray, fine-grained, WEATHERED
SANDSTONE

Dark gray, WEATHERED SHALE

End of Boring

50/1"

3
3
5

4
3
6

50/2"

30

26

28

25

26

30

8

1.75P

1.41S

0.41B

1.50S

2.31B

1.25P

567.40

566.90

562.40

560.40

556.40

554.90

554.20
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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
081-6011STRUCT. NO.

AutoHAMMER TYPEHollow Stem AugerDRILLING METHOD

560.9567.9 ft

F.A.I. 74 DESCRIPTION LOGGED BYROUTE

81-1HVB

Rock Island

Date

of

LOCATION

COUNTY

Page

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

1

JMB

 6/29/10

I-74 Over Mississippi River

SECTION

BORING NO.
Station
Offset
Ground Surface Elev.

RW 02-3
132+79
40' Rt.
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CONCRETE
Very dark brown, moist, soft, silty,
lean CLAY with fine-grained sand

Very dark brown, moist, stiff, silty,
lean CLAY with trace very
fine-grained sand

Brown, wet, silty, fine- to
medium-grained SAND
Brown, moist, medium dense,
silty, fine-grained SAND with
gravel
Gray, WEATHERED SILTSTONE

Gray, fine-grained, WEATHERED
SANDSTONE
End of Boring

2
2
3

6
8
12

50/5"

50/0"

28

30

26

22

19

17

15

9

0.25P

0.26B

0.53B

1.79B

1.27S

2.50P

567.70

565.00

560.00

559.50

558.00

554.60
554.50
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Upon Completion
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First Encounter

1
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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
081-6011STRUCT. NO.

AutoHAMMER TYPEHollow Stem AugerDRILLING METHOD

NM
568.0 ft

F.A.I. 74 DESCRIPTION LOGGED BYROUTE

81-1HVB

Rock Island

Date

of

LOCATION

COUNTY

Page

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

1

JMB

 6/28/10

I-74 Over Mississippi River

SECTION

BORING NO.
Station
Offset
Ground Surface Elev.

RW 02-4
134+57
48' Rt.
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EFFECTIVE STRESS ANGLE OF INTERNAL FRICTION, deg

TOTAL STRESS ANGLE OF INTERNAL FRICTION, deg

SPECIMEN #: A B C

WATER CONTENT, % 55.6 59.3 56.1

DRY DENSITY, pcf 62.1 64.8 67.0

SATURATION, % 88 100 100

VOID RATIO 1.72 1.60 1.52

WATER CONTENT, % 59.3 56.1 52.2

DRY DENSITY, pcf 64.8 67.0 69.9

SATURATION (B PARAMETER) 1.00 1.00 1.00

VOID RATIO 1.60 1.51 1.41

FINAL BACK PRESSURE, psi 99.9 100.8 100.2

MINOR PRINCIPAL STRESS, psi 106.1 110.8 120.1

DEVIATOR STRESS @ 2% STRAIN, psi 4.2 6.9 13.0

TIME TO 2% STRAIN, min. 456 457 465

ULTIMATE DEVIATOR STRESS, psi NA NA 15.6

INITIAL DIAMETER, inch 2.842 2.838 2.832

CONTROLLED - STRAIN TEST INITIAL HEIGHT, inch 5.642 5.417 5.264

t50 71 min Strain Rate, %/hr 0.26 AREA AFTER CONSOLIDATION, inch2* 6.173 6.154 6.079

DESCRIPTION OF SPECIMENS: FAT CLAY WITH ORGANICS, VERY DARK GRAY

LL 50 PL 27 PI 23 Gs 2.7 EST. SAMPLE TYPE: 3" SHELBY TUBE TEST TYPE: CU

REMARKS: PROJECT: I-74 CENTER SECTION

MOHR'S CIRCLES DRAWN AT 2% STRAIN QUAD CITIES, IA/IL 07045052

BORING #: RW1501

SAMPLE WAS STAGE LOADED SAMPLE #: S-1

DEPTH OR ELEV.: 8.0 TO 10.0 feet

LABORATORY: TERRACON - LENEXA DATE: 1/20/2006

* SECTION 10.2.2.1 METHOD A TRIAXIAL COMPRESSION TEST REPORT

C:\Documents and Settings\ECARRASC\My Documents\PROJECTS\Iowa\I-74\Central Section Iowa\Retaining Walls Design\Lab results\[07045052TriaxialCUStaged-RW1501-S1.xls]REPORT

PROCEDURE: ASTM D4767, CONSOLIDATED-UNDRAINED TRIAXIAL 

COMPRESSION TEST ON COHESIVE SOILS (MODIFIED DUE TO STAGE 

LOADING)
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                                              CONSOLIDATION TEST DATA

Project: I74                           Location: Quad Cities                  Project No.: 08H0120E
Boring No.: RW02-2                     Tested By: Rin                         Checked By: JCC
Sample No.: 3-2                        Test Date: 7/13/10                     Depth: 6.5-6.8
Test No.: 1                            Sample Type: Tube                      Elevation: 

Soil Description: Black vf. sandy clayey silt - organic.
Remarks: 

          Applied         Final        Void      Strain       T50 Fitting         Coefficient of Consolidation
           Stress  Displacement       Ratio      at End    Sq.Rt.       Log      Sq.Rt.         Log        Ave.
              tsf            in                       %       min       min    in^2/sec    in^2/sec    in^2/sec

    1       0.064    -0.0008207       0.922       -0.08       0.0       0.0   0.00e+000   0.00e+000   0.00e+000
    2       0.125     -0.001697       0.924       -0.17       0.0       0.0   0.00e+000   0.00e+000   0.00e+000
    3        0.25     -0.001225       0.923       -0.12       1.9       0.9   4.37e-004   9.36e-004   5.96e-004
    4         0.5      0.001008       0.919        0.10       1.9       0.7   4.34e-004   1.21e-003   6.40e-004
    5           1      0.006384       0.908        0.64       1.8       1.2   4.49e-004   6.88e-004   5.44e-004
    6           2       0.01403       0.894        1.41       1.8       1.4   4.40e-004   5.87e-004   5.03e-004
    7           4       0.02867       0.865        2.88       1.8       1.5   4.32e-004   5.16e-004   4.70e-004
    8           8       0.05415       0.816        5.45       3.4       3.3   2.22e-004   2.26e-004   2.24e-004
    9           2       0.05102       0.822        5.13       1.0       0.0   7.35e-004   0.00e+000   7.35e-004
   10         0.5        0.0429       0.838        4.32       3.5       0.0   2.10e-004   0.00e+000   2.10e-004
   11       0.125        0.0383       0.847        3.85       8.4       0.0   8.91e-005   0.00e+000   8.91e-005
   12       0.064       0.03832       0.847        3.86       7.0       0.0   1.08e-004   0.00e+000   1.08e-004
   13       0.125        0.0373       0.849        3.75       0.0       0.0   0.00e+000   0.00e+000   0.00e+000
   14        0.25       0.03709       0.849        3.73       1.1       0.3   6.57e-004   2.77e-003   1.06e-003
   15         0.5       0.03732       0.849        3.75       2.9       0.5   2.57e-004   1.55e-003   4.41e-004
   16           1       0.03805       0.847        3.83       1.8       1.4   4.14e-004   5.20e-004   4.61e-004
   17           2       0.04151       0.840        4.18       1.9       0.0   4.01e-004   0.00e+000   4.01e-004
   18           4       0.04747       0.829        4.78       1.8       1.5   4.06e-004   5.02e-004   4.49e-004
   19           8       0.05889       0.807        5.92       1.8       2.5   3.99e-004   2.88e-004   3.35e-004
   20          16       0.08955       0.748        9.01       3.5       3.5   1.99e-004   1.98e-004   1.98e-004
   21          32         0.127       0.675       12.78       3.5       0.0   1.84e-004   0.00e+000   1.84e-004
   22           8        0.1239       0.681       12.47       0.9       0.0   6.61e-004   0.00e+000   6.61e-004
   23           2        0.1145       0.699       11.52       7.1       0.0   8.86e-005   0.00e+000   8.86e-005
   24         0.5        0.1026       0.722       10.32      26.8       0.0   2.40e-005   0.00e+000   2.40e-005
   25       0.125       0.09285       0.741        9.34      51.8       0.0   1.28e-005   0.00e+000   1.28e-005
   26       0.064       0.09167       0.744        9.22       0.0      31.4   0.00e+000   2.13e-005   2.13e-005
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                                              CONSOLIDATION TEST DATA

Project: I74                           Location: Quad Cities                  Project No.: 08H0120E
Boring No.: RW02-4                     Tested By: Rin                         Checked By: JCC
Sample No.: 2-1                        Test Date: 7/15/10                     Depth: 3.2-3.5
Test No.: 1                            Sample Type: Tube                      Elevation: 

Soil Description: Black vf. sandy clayey silt - organic.
Remarks: 

          Applied         Final        Void      Strain       T50 Fitting         Coefficient of Consolidation
           Stress  Displacement       Ratio      at End    Sq.Rt.       Log      Sq.Rt.         Log        Ave.
              tsf            in                       %       min       min    in^2/sec    in^2/sec    in^2/sec

    1       0.064     -0.001665       0.967       -0.17       0.0       0.0   0.00e+000   0.00e+000   0.00e+000
    2       0.125     -0.001477       0.967       -0.15       1.4       1.0   5.93e-004   8.19e-004   6.88e-004
    3        0.25     0.0007573       0.963        0.08      18.4       7.6   4.45e-005   1.07e-004   6.29e-005
    4         0.5      0.003394       0.957        0.34       3.5       0.0   2.32e-004   0.00e+000   2.32e-004
    5           1      0.007743       0.949        0.78       3.3       0.0   2.42e-004   0.00e+000   2.42e-004
    6           2       0.01469       0.935        1.47       3.3       0.0   2.42e-004   0.00e+000   2.42e-004
    7           4       0.02617       0.913        2.62       3.4       0.0   2.32e-004   0.00e+000   2.32e-004
    8           8       0.04571       0.874        4.58       3.7       0.0   2.06e-004   0.00e+000   2.06e-004
    9           2       0.04386       0.878        4.40       0.9       0.0   8.25e-004   0.00e+000   8.25e-004
   10         0.5       0.03831       0.889        3.84       7.3       0.0   1.02e-004   0.00e+000   1.02e-004
   11       0.125       0.03154       0.902        3.16      37.8       0.0   2.01e-005   0.00e+000   2.01e-005
   12       0.064       0.03135       0.902        3.14      11.6       6.4   6.61e-005   1.20e-004   8.51e-005
   13       0.125       0.03007       0.905        3.02       0.0       0.0   0.00e+000   0.00e+000   0.00e+000
   14        0.25          0.03       0.905        3.01       3.5       0.0   2.19e-004   0.00e+000   2.19e-004
   15         0.5       0.03049       0.904        3.06       7.6       0.0   1.01e-004   0.00e+000   1.01e-004
   16           1       0.03184       0.901        3.19      12.3       0.0   6.23e-005   0.00e+000   6.23e-005
   17           2       0.03535       0.894        3.55       3.7       0.0   2.08e-004   0.00e+000   2.08e-004
   18           4       0.04079       0.884        4.09       3.5       0.0   2.15e-004   0.00e+000   2.15e-004
   19           8       0.05023       0.865        5.04       3.5       0.0   2.12e-004   0.00e+000   2.12e-004
   20          16       0.07376       0.819        7.40       3.6       0.0   1.98e-004   0.00e+000   1.98e-004
   21          32        0.1067       0.754       10.70       3.8       5.5   1.79e-004   1.23e-004   1.46e-004
   22           8        0.1046       0.758       10.49       0.3       0.0   2.04e-003   0.00e+000   2.04e-003
   23           2       0.09676       0.773        9.71       7.0       0.0   9.40e-005   0.00e+000   9.40e-005
   24         0.5       0.08442       0.798        8.47      27.9       0.0   2.42e-005   0.00e+000   2.42e-005
   25       0.125       0.07585       0.815        7.61      82.2       0.0   8.41e-006   0.00e+000   8.41e-006
   26       0.064       0.06868       0.829        6.89       0.0       0.0   0.00e+000   0.00e+000   0.00e+000
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2 - NEW Embankment Fill
3 - Existing Fill

1 - MSE Fill - Sandy Gravel
2 - NEW Embankment Fill

7 - Sandy Silt

4 - Silty Clay

6 - Clay
8 - Gravel GP

5 - Limestone/Sandstone

(-70.0, 567.2) (0.0, 566.4)

(8.0, 571.0)

(17.9, 574.8)

(78.0, 578.6)

(-70.0, 557.0)

(78.0, 560.0)

(-70.0, 550.0) (78.0, 550.0)

(-70.0, 545.7) (78.0, 545.7)

(78.0, 569.9)

(0.0, 574.5) (8.0, 574.5)

(-12.6, 570.1)

(-17.0, 557.0)

(-17.0, 550.0)

(8.0, 566.4)

(18.0, 560.0)

(18.0, 550.0)

(23.9, 570.4)

(65.6, 560.0)

(46.0, 550.0)

(0.0, 557.0)

(57.6, 575.5)
(65.6, 574.5)

(-5.0, 570.1)(0.0, 570.4)

(65.6, 552.0) (78.0, 552.0)

(-70.0, 560.0) (0.0, 560.0)

(-70.0, 565.0) (0.0, 565.0)

(65.6, 562.0) (78.0, 562.0)

(12.0, 572.1)
(57.6, 570.1)

(-24.8, 567.2) (-14.6, 567.2)

4.51

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

Material Properties
Name: 1 - MSE Fill - Sandy Gravel      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion: 0 psf     Phi: 34 °     
Name: 2 - NEW Embankment Fill      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion: 1000 psf     Phi: 0 °     
Name: 3 - Existing Fill      Model: Mohr-Coulomb      Unit Weight: 118 pcf     Cohesion: 1000 psf     Phi: 0 °     
Name: 4 - Silty Clay      Model: Mohr-Coulomb      Unit Weight: 118 pcf     Cohesion: 1300 psf     Phi: 0 °     
Name: 5 - Limestone/Sandstone      Model: Bedrock (Impenetrable)      
Name: 6 - Clay      Model: Mohr-Coulomb      Unit Weight: 118 pcf     Cohesion: 1100 psf     Phi: 0 °     
Name: 7 - Sandy Silt      Model: Mohr-Coulomb      Unit Weight: 118 pcf     Cohesion: 0 psf     Phi: 27 °     
Name: 8 - Gravel GP      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion: 0 psf     Phi: 34 °     

SN 081-6011 IL-RW02
Case 1 - Sta 132+50 (E/E)
File Name: I-74 RW02 MSE Wall-2.gsz
Last Edited By: Robert Chantome
Date: 10/20/2011 5:03:49 PM

Group 1 Borings
RW02-2
ILR0204
RW02-3

Group 2 Borings
ILR0203
RDG01

Group 1
Borings

Group 2
Borings
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