
SoilSoil--
BentoniteBentonite

Cutoff WallCutoff Wall
ThroughThrough

FreeFree--ProductProduct
at Indianaat Indiana

Harbor CDFHarbor CDF

US Army CorpsUS Army Corps
Of EngineersOf Engineers ®®
Chicago DistrictChicago District

Joe Schulenberg, Ph.D., P.E.
John Breslin, P.E.

Geotechnical Section, Chicago District



US Army CorpsUS Army Corps
Of EngineersOf Engineers ®®
Chicago DistrictChicago District

Chicago District

8/22/2005 3:30 PM

2

Project LocationProject Location

Chicago
District

CDF Site



US Army CorpsUS Army Corps
Of EngineersOf Engineers ®®
Chicago DistrictChicago District Site RationaleSite Rationale

Indiana
Harbor

ECI Site Ship Canal



US Army CorpsUS Army Corps
Of EngineersOf Engineers ®®
Chicago DistrictChicago District

Chicago District

8/22/2005 3:30 PM

4

Clay Fill

Former Lakebed Clay

Slurry Wall

Clean Water
Ditch

Property Line

Industrial Fill/Native Soil

Disposal
Area

Gradient
Control System

Site Geology and Design PurposeSite Geology and Design Purpose



US Army CorpsUS Army Corps
Of EngineersOf Engineers ®®
Chicago DistrictChicago District Cutoff Wall ConstructionCutoff Wall Construction

Bentonite
Slurry

Soil-
Bentonite
Backfill

Aquitard

Sandy
Soil

Step 1.
Step 2.



US Army CorpsUS Army Corps
Of EngineersOf Engineers ®®
Chicago DistrictChicago District

Chicago District

8/22/2005 3:30 PM

6

Implementation StepsImplementation Steps

� Soil Borings
� Compatibility Testing
� Test Section
� Obstruction Removal
� Cutoff Wall Construction Quality

Control/Quality Assurance
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Soil BoringsSoil Borings
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Fines Vs. DepthFines Vs. Depth
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Compatibility TestingCompatibility Testing
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Short TermShort Term
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Test SectionTest Section
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Test SectionTest Section

Well-1

Well-2

Well-3

Well-4

Casagrande Piezometers
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Obstruction RemovalObstruction Removal
DewateringDewatering
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Obstruction RemovalObstruction Removal
OilOil--Water SeparatorWater Separator
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Obstruction RemovalObstruction Removal --
PipesPipes
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Obstruction RemovalObstruction Removal ––
Concrete FoundationsConcrete Foundations
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Quality Control/QualityQuality Control/Quality
AssuranceAssurance
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Quality Control IssuesQuality Control Issues

Slurry in Trench
Density
Sand Content
Filtrate Loss
Viscosity

Soil/Bentonite
Backfill
Density
Permeability
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Quality AssuranceQuality Assurance ––
Duplicate PermeabilityDuplicate Permeability
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Quality AssuranceQuality Assurance ––
Duplicate PermeabilityDuplicate Permeability
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ConclusionsConclusions

� Required 6% Bentonite to Achieve 10-7

cm/s permeability
� Quality Control/Quality Assurance Vital
� Design Staff Should be Involved in

Implementation
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Maintain filter
cake

< 25 cm3Filtrate Loss

Keep trench
open, slurry
displaceable

40 – 90 sViscosity

Keep sand in
suspension

30%Sand Content

Displace
Slurry

15 pcf <
backfill

Density

RationaleRequirementTest
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Reduce flow
through wall

< 1 x 10-7
cm/s

Permeability

Displace
slurry

15 pcf >
slurry

Density

RationaleRequirementTest
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Quality AssuranceQuality Assurance –– WallWall
Repair SummaryRepair Summary


