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1.  Project Description 

This report provides geotechnical data and recommendations for the proposed Retaining Wall IL-RW05, 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 will replace the existing Retaining Wall S-7 and the south abutment of the existing 
Illinois Viaduct 

Nearby project features that have an impact on the design or construction of the proposed retaining wall include 
the WB I-74 over 19th Street Bridge (S.N. 081-0179), the Ramp 7th-A over 19th Street Bridge (S.N. 081-0181), the 
Illinois Viaduct (S.N.’s 081-0177 and 081-0178), the I-74 roadway, Ramp 7th-A roadway, and the 7th Avenue 
roadway.  Geotechnical recommendations for the bridges at 19th Street will be presented in separate structure 
geotechnical reports to be prepared by Hanson Professional Services Inc. (Hanson).  The geotechnical data and 
recommendations for the Illinois Viaduct are presented in a structure geotechnical report prepared by Jacobs Civil 
Inc. in June 2008.  Geotechnical recommendations for the roadways will be contained in a soil survey report to be 
prepared by Hanson. 

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

2.  Location 

The proposed Retaining Wall IL-RW05 is located in the north central portion of Rock Island County, within 
Sections 32 and 33 of Township 18 North, Range 1 West.  It is located between I-74 Sta. 49+07 and 59+05.  The 
wall separates I-74 on the high side from Ramp 7th-A and 7th Avenue on the low side. 

3.  Existing Structures 

The existing Illinois Viaduct structures (S.N. 081-0142 and S.N. 081-0143) and the existing Retaining Wall S-7 
were constructed in 1973.  The bridges share a closed abutment supported by a spread footing.  The height of the 
abutment ranges from 31.5 to 34.7 feet.  The retaining wall is a conventional semi-gravity structure that separates 
WB I-74 from the 7th Avenue exit ramp.  The wall runs between the north abutment of the existing I-74 over 19th 
Street Bridge and the south abutment of the existing Illinois Viaduct.  It is supported by either spread footings or 
piles, depending upon the location along the wall.  The wall is between 11.9 and 33.6 feet tall, with the taller end 
being closest to the Illinois Viaduct.  Portions of the existing structure plans are included in the Appendix for 
reference. 

The existing retaining wall is supported on piles between approximately Sta. 54+40 and 52+10.  It is assumed that 
this area was a ravine when the existing I-74 alignment was constructed, because the design plans show a large 
fill in this general vicinity.  Vertical and battered timber piles with 38 to 46 kip allowable capacities were used.  
The pile tips bear in very stiff glacial clay or dense sand approximately 14 to 17 feet below the pile caps. 

The remainder of the retaining wall and the entire bridge abutment are supported on spread footings.  The plans 
show maximum toe pressures of 7,500 psf at the abutment, 6,000 to 8,000 psf north of the pile-supported 
segment, and 3,400 to 4,200 psf south of the pile-supported segment.  Due to these high applied bearing pressures, 
it is assumed that the footings bear on very stiff to hard glacial clay. 

4.  Proposed Structure 

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 
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and construction schedule.  The wall will have an overall length of 1,279 feet.  The south end of the wall will be 
located at the north abutment of I-74 over 19th Street.  From there, it will traverse to the north 1,050 feet along the 
outside shoulder of WB I-74.  At the south abutment of the Illinois Viaduct, the wall will turn to the west and 
continue for 139 feet under the bridge.  The final leg of the J-shaped wall will turn to the south for 90 feet along 
the outside shoulder of EB I-74. 

The proposed wall will be located in front of the existing wall.  The offset between the front face of the new wall 
and the front face of the proposed wall is 10 to 28 feet along the WB I-74 segment.  At the bridge abutment, the 
offset is 150 to 200 feet.  These offsets are large enough to allow the proposed wall to be constructed without 
removing the existing structure. 

The bridge and wall geometry are configured for a mixed abutment, where the vertical bridge loads are supported 
by piles passing through the reinforced soil mass.  The MSE wall will resist lateral loads applied to the bridge 
abutments.  Based on information provided by the structure designer, the bridge’s lateral load applied to the 
abutment by the superstructure will be approximately 0.9 kips per foot width. 

The wall will have a height, measured from the theoretical top of leveling pad to the finished grade line, between 
34.6 and 36.6 feet along the abutment and between 6.3 and 36.5 feet along the wings.  With this range of heights, 
a typical MSE wall section would have an equivalent uniform bearing pressure varying from 5,100 to 5,400 psf 
under the bridges and 1,200 to 6,600 psf along the wings. 

The proposed wall will be constructed in three stages in order to allow traffic on I-74 throughout the construction 
period.  The west leg of the wall, located in the current exit ramp, will be constructed first, followed by the middle 
portion of the bridge abutment, then the east leg along EB I-74. 

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. 

5.  Site Investigation 

The project site is located at the north edge of the steeply sloping terrain of the bluffs along the Mississippi River.  
The ground surface at the top of the bluffs to the east of the highway is at approximately Elev. 690 feet, while 7th 
Avenue to the north of the existing bridge abutment is at approximately Elev. 584 feet.  Existing I-74, the 7th 
Avenue ramps, and 19th Street were excavated near a natural ravine sloping down from the bluffs to the 
Mississippi River valley.  The south abutment of the existing Illinois Viaduct appears to be located at the natural 
edge of the bluffs.  The proposed south abutment location is located in the natural river valley. 

The footprint of the proposed retaining wall generally lies within the existing 7th Avenue exit ramp and the infield 
area under the existing Illinois Viaduct.  Presently, the 7th Avenue ramp slopes down to the north at approximately 
5% grade, while I-74 slopes down to the north at approximately 2% grade.  Existing ground surface elevations 
range from 634 to 584 feet along the ramp and 634 to 619 feet along I-74.  The area under the Illinois Viaduct is 
approximately 585 to 591 feet. 

No test boring data was available from the design and construction of the existing retaining wall and Illinois 
Viaduct. 

The field exploration that was completed specifically for the proposed structure was accomplished in three phases.  
The first two phases were completed in December 2005 and October 2007 by another consultant.  IDOT provided 
the data collected from those two phases.  The third phase was completed in June 2010 by Hanson.  The primary 
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purpose of the third phase was to collect additional samples of the shallow, softer soils for strength and 
consolidation testing.  A representative from Hanson logged the boring and performed a general site 
reconnaissance during the third phase. 

Eleven borings were drilled in the first two phases and three borings were drilled in the third phase.  Locations of 
the borings were selected to avoid the numerous obstructions currently occupying the site.  The typical spacing 
between borings was approximately 100 feet.  Standard Penetration Test samples were collected at 2.5 ft. to 
10.0 ft. intervals in all borings.  Several Shelby tube samples were collected at representative locations in 
cohesive strata.  An 11.6 to 28.4 ft. long core sample of the bedrock was collected in Borings ILR0501, ILR1801, 
RW403, VIAIL-125, and VIAIL-126.  The boring depths ranged from 7.0 ft. to 55.9 ft. 

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

6.  Laboratory Investigation 

Soil samples from the first and second phase borings were tested by others.  The testing of samples collected from 
the first and second phase borings does not meet IDOT’s current minimum requirements for structure borings.  
Unconfined strength and moisture content tests were completed on a fraction of the samples.  Index testing was 
completed on representative samples.  A consolidated-undrained triaxial test envelope was performed on one 
sample from Boring RW403.  A consolidation test was performed on one sample from Boring ILR0501. 

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.  Two 
unconfined compression tests, four unconsolidated undrained triaxial tests, and two consolidation test were 
performed on Shelby tube samples. 

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

7.  Subsurface Profile 

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

The soils encountered in the borings south of the bluff line are markedly different than the soils encountered in the 
borings near 7th Avenue.  The native soils to the south are primarily of glacial origin, while those to the north are 
of alluvial origin.  There is an apparent transitional zone near the existing bridge abutment. 

The subsurface profile from Boring ILR0504 to the south end of the proposed wall consists a thin layer of loess or 
fill over gray clay till and shale bedrock.  The upper layer extended from the ground surface to a maximum of 8 
feet deep.  It was a stiff to very stiff, gray-brown, sandy, silty clay.  The till stratum is typically very stiff, gray 
sandy lean clay with isolated sand layers.  Typical unconfined strengths were between 2.0 and 3.0 tsf.  Standard 
Penetration Test (SPT) values were typically between 9 and 32 blows per foot.  Natural moisture contents ranged 
from 12 to 15 percent.  Shale was encountered at depths of 48 and 38 feet in Borings ILR0506 and ILR0505, 
respectively. 

The four borings drilled near 7th Avenue encountered similar strata.  A layer of soft to stiff clay with sand seams 
extended from the ground surface to approximately 18 feet depth.  This layer had unconfined strengths between 
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100 and 1,500 psf, with an average value of 800 psf.  Natural moisture contents were 16 to 35 percent.  A 5-foot 
layer of medium dense to dense, fine to coarse sand was encountered below the clay.  Bedrock was encountered 
below the sand at approximately Elev. 562. 

The groundwater elevations recorded on the boring logs are summarized in Table 7.1.  Stabilized readings were 
not taken in any of the borings.  For comparison, the water level in the Mississippi River, approximately 0.5 miles 
to the north of the site, is usually about Elev. 561.0. 

Table 7.1  Groundwater Elevations 

Boring No. 
During 
Drilling 

At End of 
Boring 

24-hour 
Reading 

ILR0501 576.5 - - 
ILR0502 571.7 - - 
ILR0504 - - - 
ILR0505 581.8 - - 
ILR0506 568.2 - - 
ILR0507 570.2 - - 
ILR0508 - - - 
ILR1801 - - - 
RW05-1 577.1 581.1 - 
RW05-2 - 584.5 - 
RW05-3 dry - - 
RW403 - - - 
VIAIL-125 573.8 - - 
VIAIL-126 572.4 - - 

 
The Illinois State Geological Survey Directory of Coal Mines does not list any mines in the immediate vicinity of 
the site. 

8.  Geotechnical Evaluations 

A previous value engineering study determined that an MSE wall was preferred at this site.  Due to the 
interdependence of this structure and the Illinois Viaduct, other types of retaining wall construction were not 
considered during the development of this SGR. 

The allowable bearing capacity of the native soils varies along the wall alignment.  To the south of I-74 
Sta. 53+00, the allowable bearing pressure is 4,500 psf.  The bearing capacity of the native soils generally 
decreases beyond this point.  Near the proposed abutment, the allowable bearing pressure is 1,500 psf.  These 
capacities consider all soil layers within the zone of influence.  The native soils have an undrained sliding 
resistance of 2,100 psf south of Sta. 53+00, then decreasing to 700 psf at the abutment.  The drained sliding 
resistance is 0.53 times the effective vertical stress for the entire wall.  The proposed wall would meet the 
Standard Specifications for Highway Bridges (AASHTO) requirements for bearing pressure and sliding stability 
only along the portion south of Sta. 53+00.  The taller portions of the wall would exceed the allowable bearing 
capacity by as much as 5,200 psf. 
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Slope stability analyses of the wall’s highest points along the abutment and along Ramp 7th-A were completed to 
determine the overall stability of the wall.  Results of those analyses are included in the Appendix.  The 1.03 and 
1.04 factors of safety do not satisfy AASHTO requirements. 

The estimated total settlement under the weight of the proposed wall ranges up to 1.0 inch along the segment of 
wall that is south of the existing bridge abutment.  At the proposed abutment location, where the native soils are 
considerable weaker, the estimated total settlement is 5.0 inches.  The estimated time for the primary 
consolidation to be 90 percent complete is 7 months south of the existing abutment and 1 month north of the 
abutment.  These magnitudes and durations of settlement would not preclude construction of an MSE wall. 

Some differential settlement is anticipated near the proposed stage lines.  Theoretically, the subgrade soils within 
approximately 5' 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 of the previous stage.  This would affect pavement constructed on top of the first stage and may be visible 
in the panel joints on the face of the wall. 

The native cohesive soils found to the north of Sta. 53+00 are relatively weak and will not support the weight of a 
conventional MSE wall.  Typically, the alternative solutions are to either reduce the wall’s bearing pressure or to 
increase the foundation soils’ strength.  Several potential treatment options were considered.  Widening the 
reinforced soil mass, the use of lightweight aggregate, and raising the wall in stages are not feasible for this wall.  
Removal and replacement of the foundation soils and ground improvement with aggregate columns are possible 
solutions. 

The softer soils extend to a depth of approximately 15 ft. below the base of the proposed wall.  Removal of these 
soils would require extensive temporary earth retention near the existing structures.  When the cost of the 
excavation, disposal, replacement material, and shoring are all considered, the removal and replacement 
alternative is uneconomical when compared to the other possible solutions. 

Vibrator compacted aggregate columns could increase the allowable bearing capacities above the applied bearing 
pressures.  These columns would bear in the very stiff, gray glacial clay, dense sand, or bedrock found below the 
wall.  Our preliminary analyses indicate that 16 to 17 ft. long columns with an area replacement ratio of 5 to 42 
percent would be sufficient.  A relatively low replacement ratio will generally be required to the south of the 
existing abutment.  The area beneath the existing bridge, where the soils are weakest, will require much more 
improvement.  Although ground improvement with tamper compacted aggregate columns was not expressly 
investigated, it is expected that the wall also could be successfully constructed using that technology.  The cost of 
aggregate column ground improvement is expected to be lower than the other feasible solutions. 

9.  Design Recommendations 

The existing semi-gravity retaining wall, located immediately behind the proposed MSE wall, will initially 
support a large portion of the earth pressures that would normally be resisted by the reinforced soil mass of the 
new MSE wall.  The long-term performance of the existing structure is uncertain.  It is recommended that the 
proposed wall be designed for full earth pressures, ignoring any contribution from the existing wall. 

When designing for the external stability of the proposed 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 for Road and Bridge Construction (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 
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should be assumed to be 0.36 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. 

Aggregate column ground improvement is the recommended treatment option.  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 $900,000.  This cost includes approximately $400,000 for 
treatment of the embankment interior where temporary MSE walls will be located. 

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, including any 
temporary MSE walls along the stage lines.  Where these limits overlap the existing wall footing, the treatment 
limits should be truncated at the edge of the existing footing.  The limits along the wall should begin at Sta. 53+00 
and continue to the south, across the face of the abutment, and along the west wingwall.  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 1.5 against global slope stability failure of temporary condition at end of Stage 1. 
3. Minimum factor of safety of 1.5 against global slope stability failure of temporary condition at end of Stage 2. 
4. Minimum factor of safety of 2.0 against equivalent uniform service bearing pressure failure if a load test is 

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

not performed. 
6. Total settlement measured at the base of the wall not to exceed 4.0 inches. 
7. Total settlement measured on the pavement not to exceed 1.0 inch. 
8. Differential settlement measured along the base of the wall not to exceed 1/100. 
9. Primary consolidation of the soil within the depth of the ACGI to be at least 90 percent complete when the 

bridge piles are to be driven.  Any required waiting periods shall be coordinated with the bridge construction 
schedule. 

 
It should be noted that the total settlement performance requirement could be satisfied with minimal improvement 
to the native subgrade.  Global stability and bearing pressure requirements will control the design of the aggregate 
column ground improvement.  The provision allowing for a lower factor of safety if a load test is performed has 
been included for consistency with other walls on the I-74 project.  It may allow a more economical design 
considering the high replacement ratios that are anticipated. 

Along the wall south of Sta. 53+00, where ground improvement is not required, the wall should be proportioned 
for an allowable bearing capacity of 4,500 psf.  Sliding stability should be checked against a nominal undrained 
sliding resistance of 2,100 psf and a nominal drained sliding resistance of 0.53 times the effective vertical stress.  
The native soils should be inspected when the excavation reaches the base of the proposed wall.  Any soft or 
otherwise unsuitable material should be removed and replaced with compacted porous granular embankment. 

With the ground improvement, a conventional precast panel MSE wall is feasible.  Due to the anticipated 
settlements, it will be difficult to align a horizontal pattern across the stage lines.  If the appearance of the wall is a 
major concern, a cast-in-place facing should be considered along the abutment face.  The cast-in-place facing 
could be constructed during the final stage, after any differential settlements have occurred. 

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).  Any removals or other excavation below the reinforced soil mass 
should be backfilled with either the select backfill used in the reinforced soil mass or the granular material used as 
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a drainage layer or working platform for the aggregate column ground improvement design.  Other material 
outside the limits of the reinforced soil mass may be embankment fill in accordance with the IDOT Standard 
Specifications. 

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 5,600 psf in order the keep the area replacement ratio reasonable.  To accomplish this, the 
minimum length to height ratios listed in Table 9.1 should be specified.  The minimum length to height ratio 
specified by AASHTO (0.70) will be acceptable for the segment of the wall that does not require ground 
improvement and the segment of the wall along the abutment. 

Table 9.1  Minimum Length to Height Ratios for External Stability 

Wall Station Range L/H 

59+05 to 53+00 0.70 
53+00 to 50+54 0.80 
50+54 to 48+69 1.00 
48+69 to 49+08 0.70 
49+08 to 50+00 0.80 

 
Along the west wingwall where the base of the reinforced soil mass is above existing grade, porous granular 
embankment should be used below the wall.  The limits of this material should be from 2 ft. in front of the wall to 
the back of the reinforced soil mass, then widening along 2V:1H slopes to the existing ground surface. 

In areas where the footprint of the proposed MSE wall lies over the footing of the existing semi-gravity wall, the 
existing structure may remain.  Some settlement of the soils under the existing wall should be expected.  The 
settlement under the existing footing should be less than the total estimated settlement of the adjacent new MSE 
wall segment. 

The substructures of the existing bridge piers near Sta. 49+00 conflict with the new MSE wall.  The pile caps 
should be completely removed where they fall within the footprint of the reinforced soil mass.  Portions of the 
existing piles that are at least 2 ft. below the reinforced soil mass may remain, provided that they do not interfere 
with the proposed aggregate column ground improvement.  Any pile holes should be backfilled with compacted 
native material. 

10.  Construction Considerations 

The construction of MSE walls and aggregate column ground improvement are not covered by the IDOT 
Standard Specifications.  Guide Bridge Special Provisions No. 38, Mechanically Stabilized Earth Retaining Walls 
(Revised: October 15, 2011), 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 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 
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plans.  The MSE wall supplier will typically design a wall with a horizontal base with vertical steps at convenient 
locations.  This results in a wall that is slightly taller and wider than the theoretical size shown on the construction 
plans.  The wall supplier may also use different assumptions for unit weight and lateral earth pressure on the 
reinforced soil mass.  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.  

Obstructions, such as old footings, pavements, utilities, etc., that are within the area to be treated with aggregate 
column ground improvement generally should be removed.  Although it is possible to predrill the columns 
through large obstructions or space the columns around smaller obstructions, this increases the cost and reduces 
the effectiveness of the ground improvement. 

The first and second stages of construction will require temporary vertical faces along the west side of the 
reinforced soil mass, parallel to Ramp 7th-A.  These faces are too tall to be supported by cantilever sheetpiling.  
Temporary, wire-faced MSE walls are recommended along the stage lines.  The temporary walls should be 
designed using the same earth pressures, allowable bearing, and ground improvement recommendations as the 
permanent walls.  To accomplish this, a length to height ratio of 0.70 for the first stage wall and 0.80 for the 
second stage wall will be required.  Guide Bridge Special Provision No. 57, Temporary Mechanically Stabilized 
Earth Retaining Walls (Revised: October 4, 2010), should be included in the construction documents. 

The staged removal of the existing piers near Sta. 49+00 should be considered during the design of the temporary 
MSE walls.  These removals will require nearly vertical excavation 2 to 3 ft. below the base of the adjacent 
temporary wall.  Lowering the base of the earlier stages may be necessary to provide adequate support of the 
temporary wall during the pier removal. 

The piles for the Illinois Viaduct (S.N. 081-0177 and 081-0178), 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 backfill or driven through sleeves after placing the select backfill.  Refer to the 
structure geotechnical report for that structure for specific recommendations. 
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S-3SS

S-9SS

S-8SS

S-7SS

S-6SS

T-1ST

S-4SS

S-2SS

S-1SS

S-5SS
Silty Clay (CL-ML)
gray with little light brown with dark gray streaks, moist
to wet, medium plasticity, soft, slightly oxidized, trace
fine sands, slow dilatancy, occasional sand lenses, very
sundry at top 1" of sample

Sandy Lean Clay With Gravel (poss. Weathered
Rock) (CL)
gray at top to light gray to white at bottom, moist to wet,
strong cementation, hard, harder as depth increases,
clay and sand (50%), coarse to fine angular to
subangular sands, trace fine gravels, possible residual
soil to completely weathered rock

Clayey Sand With Gravel (SC)
dark gray, dry to moist, crumbly, coarse to fine sands
with little clay and silt and little fine gravels, possible
residual soil

Silty Clay (CL-ML)
uniform dark gray, medium stiff to stiff, moist, low
plasticity, trace fine sands, moderate to strong
cementation, slightly crumbly, possible transition zone

ORIENTATION : Vertical

Poorly Graded Sand With Silt (SP-SM)
olive gray with gray, wet, medium dense, medium to fine
sands with few silt and trace coarse rounded sands
scattered clay strands, possible old alluvium
submerged in water table

Bottom of Tube: uniform gray, moist, medium plasticity,
soft, unweathered, possible loess

same as above, some coarse to fine sands, moist, non
plastic, very sandy at bottom of tube

same as above, crumbly, slightly oxidized, few coarse to
fine sands, medium stiff, occasional sand seams,
possible gumbotil

Sandy Lean Clay (CL)
olive gray with orange brown stains, dry to moist, non
plastic, medium stiff, slightly oxidized, occasional soft
root matter at bottom of sample, possible transition soil,
few coarse to fine sands, occasional sand seams

Silty Clay With Sand (CL-ML)
uniform brown, dry, stiff, non plastic, little to few medium
to fine sands, trace coarse sands, strong cementation,
crumbly, possible native soil

Grass Matter
followed by brown silty clay with sand, topsoil
embedded with root matter

Lean Clay (CL)
uniform gray, very wet, medium plasticity, soft,
unweathered, trace fine sands, few silt

1.75

24.0

20.0

16.0

4.0

23.0

1.0

17.0

16.0

21.0

4-4.5

<1

1.5

2

4.5

1.75

4-50/3
(50/3")

2-4-5-20
(9)

2-5-6-5
(11)

push

push

0-0-2-1
(2)

push

1-2-2-3
(4)

7.0

4-6-6-5
(12)

loose, medium dense, medium sands with trace fine
and coarse sands, possible old alluvium

2-3-2-3
(5)

#TYPE 6"-6"-6"-6"
(N)

DRILLING EQUIPMENT AND METHOD : CME 550 Truck Mounted Rig, 140 lb Auto Hammer, SS SPT

ILR1801158835.AA.GS.01

ELEVATION :  587.7 ft MSL

DEPTH BELOW EXISTING GRADE (ft) STANDARD
PENETRATION
TEST RESULTS

Well Graded Sand With Silt (SW-SM)
uniform gray with light gray coarse sands, coarse to fine
sands, trace silt, possible old alluvial deposits

DRILLING CONTRACTOR : Terracon

INTERVAL (ft)

SOIL DESCRIPTION

PROJECT NUMBER:

COMMENTS

SHEET     1    OF    2

P
P

 (T
S

F)

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

INSTRUMENTATION

SOIL BORING LOG

587.7

582.7

577.7

572.7

567.7

562.7

5

10

15

20

25

30

S
Y

M
B

O
LI

C
 L

O
G

RECOVERY (in) SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

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

END : 10/4/07 18:45START : 10/4/07 15:45WATER LEVELS : ---

BORING NUMBER:

LOGGER : F. Abreu

21.0

20.0

18.0

17.0

15.0

13.0

11.0

10.0

6.0

LOCATION : Retaining wall 4/5  (562865.8 N, 2459614.2 E)

23.0

1.0

8.0

3.0

Tried to obtain ST from 15.0'-17.0' but
sample fell out of tube during extraction,
pushed tube to obtain sample

5.0

Top of rock at 24.0'
23.8

Rimac: Pu = 11 lbs

Water encountered at 14'6" bgs while
sampling

Weathered rock zone at 23.0'-24.0'

Tried to push ST from 8.0'-10.0' recorded
in bag sample but soil was too sandy at
9.0' bgs

Rimac: Pu = 19 lbs



R
 Q

 D
 (%

)

Limestone
light gray, medium to fine grained,
vuggy appearance indicating water
action, moderately weathered at top
16", remainder slightly weathered to
unweathered, medium strong to strong
or very strong, crushed rock zones at
7" to 13", 20" to 23" and from top 74"
to 77"

Bottom of Boring at 35.6 ft bgs on
10/4/07 18:45

25.8' - sound to moderately fractured,
extremely fractured at crushed zones, rough
adn irregular discontinuous fracture surfaces,
moderate to close discontinuities, 45° from 54"
from top, and 60° discontinuities at 66" and 71"
from top, no rock wall contact at 90% of
fractures due to crushed rock thick enough to
prevent contact, little or no greenish gray clay
infilling at fractures, surfaces stained dark gray
to greenish gray, possibly due to little infilling,
tightly healed at 73" from top

End of Boring at 35.6' bgs at
18:45

Top of rock at 33.0'-87"

C
O

R
E

 R
U

N
,

LE
N

G
TH

, A
N

D
R

E
C

O
V

E
R

Y
 (%

)

ORIENTATION : Vertical

10+

557.7

552.7

547.7

542.7

537.7

532.7

5+

4+

1

3+

0

10+

3+

0

Occasional jamming of core
barrel
Jammed barrel at 39"-52"

Extracted sample and
continued run

FR
A

C
TU

R
E

S
P

E
R

 F
O

O
T

BORING NUMBER:

30

35

40

45

50

55

WATER LEVELS : ---

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

SHEET     2    OF    2

ROCK TYPE, COLOR,
MINERALOGY, TEXTURE,

WEATHERING, HARDNESS,
AND ROCK MASS

CHARACTERISTICS

LITHOLOGY
START : 10/4/07 15:45 END : 10/4/07 18:45

ROCK CORE LOG

CORING EQUIPMENT AND METHOD : CME 550 Truck Mounted Rig, Double tube, 10 ft core barrel, NQ wireline, diamond bit,Vertical

S
Y

M
B

O
LI

C
 L

O
G

DEPTH, TYPE, ORIENTATION, ROUGHNESS,
PLANARITY, INFILLING MATERIAL AND

THICKNESS, SURFACE STAINING, AND TIGHTNESS

DESCRIPTION

DISCONTINUITIES
LOGGER : F. Abreu

D
E

P
TH

 A
N

D
E

LE
V

A
TI

O
N

B
E

LO
W

S
U

R
FA

C
E

 (f
t)

PROJECT NUMBER:

DRILLING CONTRACTOR : TerraconELEVATION :  587.7 ft MSL

158835.AA.GS.01 ILR1801

LOCATION : Retaining wall 4/5  (562865.8 N, 2459614.2 E)

COMMENTS

SIZE AND DEPTH OF CASING,
FLUID LOSS, CORING RATE AND

SMOOTHNESS, CAVING ROD
DROPS, TEST RESULTS, ETC.



FILL - Dark brown, moist, soft,
clayey SILT

FILL - Brown, moist, loose, silty,
medium-grained SAND with silty
clay

Hard drilling, augered to 5.0 ft and
continued sampling

FILL - Brown, moist, medium, silty
CLAY with trace sand and gravel

Brownish gray, moist, soft, sandy
SILT with clay

Gray, wet, soft, clayey,
fine-grained SAND

Brown, wet, soft, sandy CLAY

Gray, wet, fine- to coarse-grained
SAND with gravel

Brown, wet, dense, silty, fine- to
coarse-grained SAND with trace
gravel
(continued from previous page)

Gray, slightly moist, hard,
WEATHERED SILTSTONE

End of Boring

4
5
4

7
3
4

2
2
2

12
18
25

50/5"

12

25

22

21

24

25

23

23

14

8

0.75P

0.50P

1.18S

0.85S

4.00P

584.10

581.10

579.10

572.10

570.10

568.10

566.60

562.10

560.60

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
081-6014STRUCT. NO.

AutoHAMMER TYPEHollow Stem AugerDRILLING METHOD

577.1
581.1585.6 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

 6/24/10

I-74 Over Mississippi River

SECTION

BORING NO.
Station
Offset
Ground Surface Elev.

RW 05-1
49+20
30' 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



FILL - Brown, moist, stiff, silty
CLAY with trace sand

Brown, wet, stiff, very fine- to
medium-grained sandy SILT with
clay

Gray, moist, soft to very stiff, very
fine- to fine-grained sandy SILT
with trace clay

Dark gray, moist, very stiff, silty
CLAY

End of Boring

woh
5
7

4
7
7

5
16
12

7
12
12

14

17

15

21

13

13

21

19

2.07B

3.00P

1.04B

0.46S

2.64B

2.98B

2.82B

588.00

585.50

581.70

578.50

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
081-6014STRUCT. NO.

AutoHAMMER TYPEHollow Stem AugerDRILLING METHOD

584.5593.5 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

 6/24/10

I-74 Over Mississippi River

SECTION

BORING NO.
Station
Offset
Ground Surface Elev.

RW 05-2
51+21
51' Lt.



FILL - Brownish gray, moist, silty
CLAY with fine-grained sand

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

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

End of Boring

5
6
7

5
6
7

17

13

13

12

14

14

2.25B

2.42B

3.80P

2.33B

1.88B

622.60

618.10

615.60

2

4

6

8

10

(/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
081-6014STRUCT. NO.

AutoHAMMER TYPEHollow Stem AugerDRILLING METHOD

NE
625.6 ft

F.A.I. 74 DESCRIPTION LOGGED BYROUTE

81-1-2

Rock Island

Date

of

LOCATION

COUNTY

Page

SW¼ of SEC. 33, TWP. 18N, RNG. 1W,  4th P.M.

1

JMB

 6/24/10

I-74 Over Mississippi River

SECTION

BORING NO.
Station
Offset
Ground Surface Elev.

RW 05-3
57+40
57' Lt.



B8SS

2.0

B9SS

B7SS

B6SS

B5SS

B4ST

B3SS

B2SS

B1SS

B10SS

Clay, dark gray brown, moist to wet, very stiff,
homogeneous.

0.0

ORIENTATION : VERTICAL

Sandy Clay (CL)
Sandy Clay, dark gray brown, wet, medium stiff to stiff,
homogeneous to lensed.

Clay, dark gray brown, moist, stiff to very stiff,
homogeneous.

Clay, dark brown to black, moist, stiff to very stiff, lensed
and homogeneous.

Clay, orange brown, gray brown, mottled dark brown,
moist to dry, stiff to very stiff, homogeneous.

Clay (CL)
Clay, brown, mottled dark brown, gray brown, and
orange brown, dry to moist, very stiff, homogeneous.

Sandy Clay (CL)
Sandy Clay, trace gravel, dark gray brown, moist soft to
medium stiff, homogeneous.

Clay, brown, mottled dark brown to dark brown, moist,
stiff to hard, blocky.

Clay (CL)
Clay, trace gravel, brown and dark brown, dry to moist,
hard, blocky to homogeneous.

24.0

18.0

24.0

20.0

20.0

21.0

18.0

20.0

20.0

24.0

3-5-8-8
(13)

4-7-7-6
(14)

3-4-7-8
(11)

4-7-7-6
(14)

3-4-7-7
(11)

push

3-3-4-4
(7)

3-5-5-5
(10)

3-5-5-6
(10)

6-6-7-8
(13)

158835.AA.GS.01 RW403
BORING NUMBER:

ELEVATION :  590.2 ft MSL

COMMENTSDEPTH BELOW EXISTING GRADE (ft)

#TYPE

STANDARD
PENETRATION
TEST RESULTS

DRILLING CONTRACTOR : Terracon

4.0

DRILLING EQUIPMENT AND METHOD : CME-550, HOLLOW STEM AUGER

SHEET     1    OF    3

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

INSTRUMENTATION

SOIL BORING LOG

590.2

585.2

580.2

575.2

570.2

565.2

5

10

15

20

25

30

S
Y

M
B

O
LI

C
 L

O
G

RECOVERY (in)

LOGGER : L. Hunt

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

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

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

END : 11/11/05 14:43START : 11/11/05 09:53WATER LEVELS : 22.0 ft bgs

27.0

LOCATION : VIADUCT, MAINLINE  (562804.7 N, 2459633.2 E)

25.0

22.0

20.0

16.0

14.0

12.0

10.0

8.0

6.0

INTERVAL (ft)

SOIL DESCRIPTION

PROJECT NUMBER:

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

B-10: Silt to Shale for 4" at bottom of sample.
PP: 1.5 tsf

PP: 1.0 tsf

B-9: 4" of sand at 21.67' (bottom 4" of sample)
PP: 1.6 tsf

PP: 2.6 tsf

B-7: 1" of sand at about 13.5' (19" from top of
split spoon).

PP: 3.6 tsf

PP: 4.5 tsf

B-5: 2" of sand, gravel, and clay at top of
sample.
PP: 4.4 tsf

Wc=14%; UW=115 pcf
PP: 4.5+ tsf, LL: 20, PL: 17

Water at 22' while drilling

PP: 4.5+ tsf

PP: 4.5+ tsf



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

PROJECT NUMBER:

SOIL DESCRIPTION

#TYPE

INTERVAL (ft)

DRILLING CONTRACTOR : Terracon

LOCATION : VIADUCT, MAINLINE  (562804.7 N, 2459633.2 E)

No Sample.0.0 50/3
(50/3")

B11SS

Begin Rock Coring at 31.0 ft bgs
See the next sheet for the rock core log

30.0
31.0

DEPTH BELOW EXISTING GRADE (ft)

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

STANDARD
PENETRATION
TEST RESULTS

ORIENTATION : VERTICAL

END : 11/11/05 14:43

RECOVERY (in)

S
Y

M
B

O
LI

C
 L

O
G

35

40

45

50

55

60

560.2

555.2

550.2

545.2

540.2

535.2

SOIL BORING LOG

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

INSTRUMENTATION

SHEET     2    OF    3

COMMENTS

ELEVATION :  590.2 ft MSL

158835.AA.GS.01 RW403

DRILLING EQUIPMENT AND METHOD : CME-550, HOLLOW STEM AUGER

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

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

START : 11/11/05 09:53 LOGGER : L. Hunt

BORING NUMBER:

WATER LEVELS : 22.0 ft bgs



Limestone, light gray, fine grained,
slightly to moderately weathered,
medium strength, laminated to thin
beds, very few vugs present (<1/4" in
diameter).

NR

35

0

23

10+

54

Bottom of Boring at 50.5 ft bgs on
11/11/05 14:43

42

Limestone, light gray, fine grained,
slightly to moderately weathered, very
strong rock, laminated to thin beds,
very few vugs present (<1/4" in
diameter).

Limestone, light gray, fine grained,
slightly to moderately weathered,
medium strength, laminated to
medium beds, vugs present (not
many--<1/2" in diameter).

Limestone, gray, fine grained, highly
weathered, medium to very weak rock,
laminated to thin beds.

Limestone, gray, fine grained, highly
weathered, strong rock, laminated to
very thin beds, vugs present (1/8" to
1/4" in diameter).

Limestone
Limestone, dark gray, fine grained,
highly weathered, weak to medium
strength, laminated to thin beds.

End of core run at 50.5'.

33.5' - Horizontal fractures, extremely fractured
to moderately fractured, extremely close to very
close discontinuity, rough (undulating) joints,
very stiff clay mineral coatings with >1/4" thick
rock wall separation.

10+

D
E

P
TH

 A
N

D
E

LE
V

A
TI
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N

B
E

LO
W

S
U

R
FA

C
E

 (f
t)

NR

10+

48.5' - Horizontal fractures, extremely fractured
to sound, extremely close to moderate
discontinuity, smooth (planar) joints, tightly
healed (<1/2" thick) to sandy/gravelly mixture
in fractures no significant rock wall separation.

44.5' - Horizontal fractures, extremely fractured
to sound, extremely close to moderate
discontinuity, smooth (planar) joints, tightly
healed (<1/2" thick) to sandy/gravelly mixture
in fractures no significant rock wall separation;
at 46.5' black clay and gravel in fractures for
2-3".

50

35' - Horizontal fractures, extremely fractured
to slightly fractured, extremely close to close
discontinuity, rough to smooth (undulating and
planar) joints, tightly healed to crushed rock
and very stiff clay mineral coatings with >1/4"
thick rock wall separation; at 37.08' vertical
fractures; first 8" of rock core-shale and
crushed rock.

At 33' coring water started
running darker.

31' - Horizontal fractures, extremely fractured
to slightly fractured, extremely close to close
discontinuity, rough (undulating and planar)
joints, stiff to very stiff clay mineral coatings
with >1/4" thick rock wall separation.

39.5' - Horizontal fractures, extremely fractured
to sound, extremely close to moderate
discontinuity, rouh (undulating) to smooth
(planar) joints, tightly healed (<3/4" thick) to
soft clay mineral and sandy coatings with <1/4"
thick rock wall separation.

2

10+

10+

10+

No coring water loss during
entire coring process.

10+

10+
10+

10+

10+

10+

10+

10+

10+

10+

10+ Coring rate slow and
smooth; no rod drops.

Auger refusal at 31'; begin
rock coring at 31' at 11:04

R-1 to R-3: Coring bit keeps
getting clogged as a result
of clay/shale content in
limestone.

ELEVATION :  590.2 ft MSL

10+

LOGGER : L. Hunt

ROCK TYPE, COLOR,
MINERALOGY, TEXTURE,

WEATHERING, HARDNESS,
AND ROCK MASS

CHARACTERISTICS

LITHOLOGY

SIZE AND DEPTH OF CASING,
FLUID LOSS, CORING RATE AND

SMOOTHNESS, CAVING ROD
DROPS, TEST RESULTS, ETC.

COMMENTS

LOCATION : VIADUCT, MAINLINE  (562804.7 N, 2459633.2 E)

35

40

45

50

55

60

158835.AA.GS.01

WATER LEVELS : 22.0 ft bgs

DRILLING CONTRACTOR : Terracon

PROJECT NUMBER:

RW403

S
Y

M
B

O
LI

C
 L

O
G

CORING EQUIPMENT AND METHOD : CME-550, NQ DOUBLE BARREL DIAMOND TIP

ROCK CORE LOG

END : 11/11/05 14:43START : 11/11/05 09:53

BORING NUMBER:

SHEET     3    OF    3

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

35.0

50.5

48.5

39.5

31.0

33.5

44.5

DISCONTINUITIES

DESCRIPTION

DEPTH, TYPE, ORIENTATION, ROUGHNESS,
PLANARITY, INFILLING MATERIAL AND

THICKNESS, SURFACE STAINING, AND TIGHTNESSR
 Q

 D
 (%

)

FR
A

C
TU

R
E

S
P

E
R

 F
O

O
T

ORIENTATION : VERTICAL

C
O

R
E

 R
U

N
,

LE
N

G
TH

, A
N

D
R

E
C

O
V

E
R

Y
 (%

)

555.2

550.2

545.2

540.2

535.2

530.2

R3NQ
4.5 ft
100%

R2NQ
1.5 ft
28%

R4NQ
5 ft

100%

R5NQ
4 ft

96%

R6NQ
2 ft

100%

R1NQ
2.5 ft
47%
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SUMMARY OF LABORATORY TEST RESULTS FOR SOIL

Boring Sample Moisture Dry Unit Compressive

No. From To Content Weight LL PL PI 4 10 40 200 Strength

% pcf % % % % % % % tsf

Grain Size PassingDepth  Atterberg Limits

SS-6 13.5 15.0 24.2

SS-9 21.0 22.5 28.3

SS-10 23.5 25.0 27.3

VIAIL-123 SS-2 3.5 5.0 18.6

SS-3 6.0 8.0 22.9

ST-1 8.5 10.5 21.1 107 26 17 9 0.80

SS-4 11.0 12.5 23.9

SS-5 13.5 15.0 26.4

SS-6 16.0 17.5 28.4

SS-7 18.5 20.0 29.5

VIAIL-124 SS-2 3.5 5.0 18.1

SS-3 6.0 7.5 19.4

SS-4 8.5 10.0 19.9

ST-1 11.0 13.0 25.8 101 29 22 7 0.84

SS-5 13.5 15.0 24.2

SS-6 16.0 17.5 25.0

SS-7 18.5 20.0 27.4

VIAIL-125 SS-2 3.5 5.0 20.4

SS-3 6.0 7.5 18.9

SS-4 8.5 10.0 23.1

SS-5 11.0 12.5 23.3

ST-1 13.5 15.5 35.1 29 23 6

SS-6 16.0 17.5 29.9

SS-8 21.0 22.5 14.2

SS-9 23.5 25.0 18.2

VIAIL-126 SS-2 3.5 5.0 19.3

SS-3 6.0 7.5 19.9 25 21 4

SS-4 8.5 10.0 20.0

SS-5 11.0 12.5 22.3

SS-6 13.5 15.0 26.0

SS-7 16.0 17.5 24.6

SS-9 21.0 22.5 96 92 35 10
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Tested By: JCC Checked By: RIN

Brn. & gray vf. sandy silt / f. sand seams - FILL. 23 17 6 67

Brn. & gray vf.-f. sandy silt/so. clay. 25 17 8 100 73 CL

Brn. vf. sandy silty clay (tr. cs. sand & sm. gravel). 32 15 17 70

Gray vf. sandy silt / so. clay-FILL . 36 18 18

Brn. vf.-f. sandy clayey silt (tr. cs. sand & sm. gravel). 29 14 15 68

08H0120E IDOT

MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS

Project No. Client: Remarks:

Project:

Figure

Location: RW05-1 Depth: ST3-1 8.5-9.0 Sample Number: RW05-1

Location: RW05-1 Depth: SPT4 11.0-12.5 Sample Number: RW05-1

Location: RW05-2 Depth: ST2-1 3.0-3.5 Sample Number: RW05-2

Location: RW05-2 Depth: ST5-2 11.5-12.0 Sample Number: RW05-2

Location: RW05-3 Depth: ST3-2 6.5-7.0 Sample Number: RW05-3
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LIQUID AND PLASTIC LIMITS TEST REPORT

I-74 Bridge over Mississippi River















EFFECTIVE STRESS ANGLE OF INTERNAL FRICTION, deg

TOTAL STRESS ANGLE OF INTERNAL FRICTION, deg

SPECIMEN #: A B C

WATER CONTENT, % 15.7 18.9 18.0

DRY DENSITY, pcf 110.8 111.6 113.3

SATURATION, % 82 100 100

VOID RATIO 0.52 0.51 0.49

WATER CONTENT, % 18.9 18.0 17.3

DRY DENSITY, pcf 111.5 113.3 114.8

SATURATION (B PARAMETER) 1.00 1.00 1.00

VOID RATIO 0.51 0.49 0.47

FINAL BACK PRESSURE, psi 100.3 100.3 100.0

MINOR PRINCIPAL STRESS, psi 105.4 110.4 120.3

DEVIATOR STRESS @ 3% STRAIN, psi 8.7 18.6 35.4

TIME TO 3% STRAIN, min. 80 81 82

ULTIMATE DEVIATOR STRESS, psi NA NA 54.5

INITIAL DIAMETER, inch 2.858 2.902 2.915

CONTROLLED - STRAIN TEST INITIAL HEIGHT, inch 5.836 5.623 5.488

t50 9.1 min Strain Rate, %/hr 1.84 AREA AFTER CONSOLIDATION, inch2* 6.431 6.504 6.552

DESCRIPTION OF SPECIMENS: SANDY SILT, GRAY BROWN

LL 20 PL 17 PI 3 Gs 2.7 EST. SAMPLE TYPE: 3" SHELBY TUBE TEST TYPE: CU

REMARKS: PROJECT: I-74 CENTER SECTION

MOHR'S CIRCLES DRAWN AT 3% STRAIN QUAD CITIES, IA/IL 07045052

BORING #: RW403

SAMPLE WAS STAGE LOADED SAMPLE #: B-4

DEPTH OR ELEV.: 6.0 TO 8.0 feet

LABORATORY: TERRACON - LENEXA DATE: 2/17/2006

* SECTION 10.2.2.1 METHOD A TRIAXIAL COMPRESSION TEST REPORT

Z:\ILRW04andILRW05\[TriaxialCUStaged-RW403 FOR REPORT.xls]REPORT
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PROCEDURE: ASTM D4767, CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION TEST 

ON COHESIVE SOILS (TERRACON MODIFIED FOR STAGE LOADING)
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I-74 CENTER SECTION

07045052 RW403 6.0 TO 8.0 feet
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I-74 CENTER SECTION

07045052 RW403 6.0 TO 8.0 feet

Z:\ILRW04andILRW05\[TriaxialCUStaged-RW403 FOR REPORT.xls]REPORT

0

10

20

30

0 10 20 30 40 50 60

NORMAL STRESS, PSI

S

H

E

A

R

 

S

T

R

E

S

S

,

 

P

S

I

A B C

-4

-2

0

2

4

6

8

10

12

0 5 10 15 20

STRAIN, %

P

O

R

E

 

P

R

E

S

S

U

R

E

,

 

P

S

I

















1 - MSE Fill - Select Sand

3 - Sandy Silty Clay

4 - Sand

5 - Bedrock

2 - Embankment Fill

(-50.0, 585.0) (0.0, 585.0)

(0.0, 603.6)(7.0, 603.6)

(7.0, 616.7) (24.6, 616.7) (70.0, 617.3)

(90.0, 585.6)

(-50.0, 568.1) (90.0, 568.1)

(-50.0, 562.1) (90.0, 562.1)

(-50.0, 552.0) (90.0, 552.0)

(0.0, 581.5) (24.6, 581.5)

(24.6, 585.6)

(90.0, 617.6)

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 - Embankment Fill      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion: 1000 psf     Phi: 0 °     
Name: 3 - Sandy Silty Clay      Model: Mohr-Coulomb      Unit Weight: 126 pcf     Cohesion: 820 psf     Phi: 0 °     
Name: 4 - Sand      Model: Mohr-Coulomb      Unit Weight: 135 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: 5 - Bedrock      Model: Bedrock (Impenetrable)      

SN 081-6014 IL-RW05
Case 1 - Through Abutment - Circle
File Name: I-74 081-6014 - Through Abutment.gsz
Last Edited By: Robert Chantome
Date: 10/16/2011 7:04:05 PM

FS = 1.027
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(90.0, 616.1)
(65.2, 617.1)(36.6, 617.1)
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(-50.0, 567.8) (90.0, 567.8)

(-50.0, 562.3) (90.0, 562.3)

(-50.0, 552.0) (90.0, 552.0)

(0.0, 582.1) (36.6, 582.1)

(36.6, 585.6)

(77.2, 616.6)

(-8.2, 585.6)(-47.2, 585.9)

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 - Embankment Fill      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion: 1000 psf     Phi: 0 °     
Name: 3 - Sandy Silty Clay      Model: Mohr-Coulomb      Unit Weight: 126 pcf     Cohesion: 820 psf     Phi: 0 °     
Name: 4 - Sand      Model: Mohr-Coulomb      Unit Weight: 135 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: 5 - Bedrock      Model: Bedrock (Impenetrable)      

SN 081-6014 IL-RW05
Case 1 - Sta 49+20 - Circle
File Name: I-74 081-6014 - Sta 49+20.gsz
Last Edited By: Robert Chantome
Date: 10/19/2011 11:18:17 AM

FS = 1.04
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(-50.0, 585.0) (0.0, 585.0)

(0.0, 603.6)(7.0, 603.6)

(7.0, 616.7) (24.6, 616.7) (70.0, 617.3)

(90.0, 585.6)

(-50.0, 568.1) (90.0, 568.1)

(-50.0, 562.1) (90.0, 562.1)

(-50.0, 552.0) (90.0, 552.0)

(0.0, 581.5) (24.6, 581.5)

(24.6, 585.6)

(90.0, 617.6)

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: 62.5 pcf     Cohesion: 0 psf     Phi: 34 °     
Name: 2 - Embankment Fill      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion: 1000 psf     Phi: 0 °     
Name: 3 - Sandy Silty Clay      Model: Mohr-Coulomb      Unit Weight: 126 pcf     Cohesion: 820 psf     Phi: 0 °     
Name: 4 - Sand      Model: Mohr-Coulomb      Unit Weight: 135 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: 5 - Bedrock      Model: Bedrock (Impenetrable)      
Name: 6 - Crushed Stone      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion: 0 psf     Phi: 42 °     
Name: 7 - MSE Fill - Select Sand      Model: Mohr-Coulomb      Unit Weight: 187.5 pcf     Cohesion: 0 psf     Phi: 34 °     

SN 081-6014 IL-RW05
Case 2 - Through Abutment with ACGI - Circle
File Name: I-74 081-6014 - Through Abutment false soil.gsz
Last Edited By: Robert Chantome
Date: 10/19/2011 1:28:42 PM

FS = 1.70
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(-50.0, 585.8) (0.0, 585.6)

(0.0, 618.7)

(90.0, 616.1)
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(-8.2, 585.6)(-47.2, 585.9)

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: 62.5 pcf     Cohesion: 0 psf     Phi: 34 °     
Name: 2 - Embankment Fill      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion: 1000 psf     Phi: 0 °     
Name: 3 - Sandy Silty Clay      Model: Mohr-Coulomb      Unit Weight: 126 pcf     Cohesion: 820 psf     Phi: 0 °     
Name: 4 - Sand      Model: Mohr-Coulomb      Unit Weight: 135 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: 5 - Bedrock      Model: Bedrock (Impenetrable)      
Name: 6 - Crushed Stone      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion: 0 psf     Phi: 42 °     
Name: 7 - MSE Fill - Select Sand      Model: Mohr-Coulomb      Unit Weight: 187.5 pcf     Cohesion: 0 psf     Phi: 34 °     

SN 081-6014 IL-RW05
Case 2 - Sta 49+20 with ACGI - Circle
File Name: I-74 081-6014 - Sta 49+20 false soil.gsz
Last Edited By: Robert Chantome
Date: 10/19/2011 1:24:32 PM

FS = 2.02

3 - Sandy Silty Clay

2 - Embankment Fill

4 - Sand

5 - Bedrock

1 & 7 - MSE FILL
     Select Sand

125 pcf

6 - Crushed Stone

X-Coord

-60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100
550

560

570

580

590

600

610

620
E

le
va

tio
n

550

560

570

580

590

600

610

620
















	Cover
	Table of Contents
	Report
	Appendix
	Boring Location Plan
	Subsurface Data Profile
	Boring Logs
	Soils Laboratory Test Results
	Index Testing
	Unconfined Compression Tests
	Triaxial Tests
	Consolidation Tests

	Summary of Slope Stability Analyses
	Existing Structure Plans



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




