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What is Cutter Soil Mixing (CSM)?
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Triple Shaft with Cutting Shoes
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Development of the CSM method
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Quattro Cutter
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Typical Construction Sequence
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2.200 - 2.500 mm 2.200 - 2.500 mm
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Comparison between CSM & traditional DSM methods

Many joints
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CSM — Cutter Head

Suspension
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Automated batch plant and radio
controlled slurry delivery system is
used to create and deliver a consistent
mix at specified water cement ratios
and cement concentrations




CSM Procedure



CSM Procedure







CSM Instrumentation

at read:
“X" and “Y” axes
utting wheels

1S

th a complete
onvey to the
formation that
rol the quality

CONTRACTORS




- HRAERS

X
=
s
=
[ |
=.
N
a
0

B-TRONIC touch screen in operators cabin




DOCUMENTATION
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Why Do It? Poor Ground Conditions




Why Do It? Environmental Clean-up
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How much cement do you need? What is the long term performance?

Strength and permeability are generally the main focus of design.
The final composition and characteristics of the wall depend on:

eCement content

eBentonite content

e\Water/Cement ratio

«Silt and clay fraction of soil
eHomogeneity of the soil

e0Original Moisture content of the soil
<Depth of water table

eDegree of mixing

eUniformity of the slurry




Is preliminary mix design reliable?
What should you test?

What should you specify?
What factor of safety should be used?
How do you get representative samples?




Laboratory Test Data -

—_
[as]

]
L
=
£
L}
L]
% 10
|
8
E
=
=2

Strength

FILL ZONE SAMPLES
BPEAT ZONE SAMPLES
OCLAYEY SILT ZONE SAMPLES

1.55 18 205 23 255 28
UCS Strength (MPa)




CSM — Permeability
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Applications

*Funnel and Gate
*Hydraulic Cut-off
eIn-situ treatment
L eachate control

*Other ?




AFTER (excavation completed)

BEFORE (during mobilization)
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Cut-off Walls & Shoring
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As a Substitution for Conventional Methods
to create retaining walls

Soldier/King/Berlin pile walls
Sheet pile walls

Secant/Contiguc

Diaphragm walls



Other Applications

BLOCK SLIDING
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Other Applications

Mass
Stabilization

Fill z”llm

A




Other Applications
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Embank ment
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Support of embankments on soft soils
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North America’s First CSM Project
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Commercial Inlet
historically extended into
Nanaimo City Centre,
with Commercial Creek
flowing

Into the harbour

Snuneymuxw First Nation
winter settlement was
located on Commercial
Inlet, and their main settlement area was
located south of the proposed VICC site
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Nanaimo Harbour 1862
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Original Site Condition (1858)

Approx, location of propased hotel

Approx. location of proposed convention centre

anaimo Harbour
aimo City Archives)
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Site History

se was primarily commercial with some light industrial.

50s the remaining portion of Commercial Inlet was

e original shoreline lands and the reclaimed lands
pport conditions.







Geotechnical Challenges

2|atively poor soils adjacent to the roadways
yuth of site)

aterials in the eastern portion of the site

al displacements of untreated ground duringa 1 in
smic event

ildings and services




Preliminary Environmental Options

d investigation and delineation of contaminated soils
t most soils remain in-situ

to prevent, or mitigate offsite migration of
dwater




Preliminary Geotechnical Options

acement with Structural Fill

ombination of deep and shallow mixing

)mpaction methods (~ $3 M)




CSM Solution for both Environmental and Geotechnical
Issues

e fills during design seismic shaking

contaminated groundwater and soil, thereby reducing
(estimated 85% reduction in off-site disposal)

consideration of adjacent sensitive facilities




North America’s First CSM Project

tion using Deep Soil Mixing,
ALLU shallow soil mixing
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North America’s First CSM Project
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North America’s First CSM Project
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North America’s First CSM Project

Complete mixing of the in-situ
soil with a cement slurry results
in an intact soil cement column
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Vancouver Island Conference Centre




North America’s First CSM Project
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YOUR WORLD.

By respecting your
concerns, and those
of the environment,
in Canada and around
the globe.
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