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Deep Soil Mixing

Impact to Liquefaction
Braced rigats

Excavation.
2.7%

Cut Slope
Stability. 3.6%

Brudge
Abutment.
5.6%

Foundation of
Structures.
16.3%%
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In situ soil mixing methods
{to be identified along arrows only)
Dry mixing Wet mixing
[a] (dry binders) | 3] (binders in slurry form)
Mechanical | Mechanical + Jet
(5] mixing B | jet mixing B] mixing
T-I Ar the end of drilling shaft hNO‘%M T] Az the end of drilling shaft

Examples: Examples: Examples: Examples: {out of scope of

— DjM Assoc. — CDM Assoc. — SMW — SWING this chapter)
(Japan) (Japan) (Japan. USA) (Japan) Systems:

— Nordic method|| — SCC — DSM — JACSMAN — Single
(Sweden, (Japan) (UsA) (Japan) (grout)
Finlend) — ssm — MULTIMIX — GEOJET — Double

— TREVIMIX (USA) (laly, USA) (USA) {air + grour)
(ialy) — Kellar system || — coumMix — HYDRAMECH || — Triple

— SMM: Mass (USA_ Europe) (France) (UsA) &gt:;t ;air
stabilisation — MECTOOL — Bauer Triple — TURBOJET
(F‘“b""-) (USA) Au::r System (Italy) T el i“t
ot i — SMM: Mass (Germany) Cxthe Je

stabilisation — FM
(Japan. USA) (Germany)

General classification of in situ soil mixing
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Exposed sca bottom improved by Wet type Deep Mixing Method at the intake of Aioi
thermoclectric power station

Retaining Wall by Deep Mixing columns
- Fly ash cement mixture is used as the stabilizer

Excavated surface of Retaining Wall by Deep Mixing columns
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Structure (85 feet deep cutoff wall in high permeability Merritt Sand with
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California Department of Transportation, Oakland, CA, 1996
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Design of DSM wall
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Design of DSM wall
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Design of DSM wall

e - Wall Type Perfo_rmz_;lnce
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4th International Conference on grouting and deep mixing
February 17th, 2012




WIST S8R0 N\

Pyvorwed ke

EAST M ANCN

LAKE PERRIS

Results of a Cement Deep Soil Mixing Test Section at Perris Dam February 17, 2012  Slide 2



- Silty Sand Shells (i:::one 2)
= Internal Filter and Drain (Zones 3 & 4)

Results of a Cement Deep Soil Mixing Test Section at Perris Dam February 17, 2012  Slide 3



State of Califormia
The Resources Agency
Dwpuartoneed of Wals Resources

- | ool restriction

e R e -~ s ‘ ‘ FOUNDATION STUDY
+ |Immediate Goal: NOATIONT
Return Dam to normal operation
« Design Requirements:

— Reduce seismic displacements to
less than 0.9 -1.5m (3 - 5 ft).

— Reduce potential for transverse

cracking.
— Manage seepage gradients. December 2005
— Maintain stability during

construction.

Results of a Cement Deep Soil Mixing Test Section at Perris Dam February 17, 2012  Slide 4
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Plan View Isometric View

Design Strength of CDSM 2.2 MPa (315 psi) Average

Results of a Cement Deep Soil Mixing Test Section at Perris Dam February 17, 2012  Slide 7



* Determine the ability of the CDSM equipment to
thoroughly mix the in-situ material to the required
strength and depth of treatment.

* Determine the penetration rate and uniformity of
the resulting soil-cement

Results of a Cement Deep Soil Mixing Test Section at Perris Dam February 17, 2012  Slide 8
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Results of a Cement Deep Soil Mixing Test Section at Perris Dam February 17, 2012  Slide 9




Twin Augers

Results of a Cement Deep Soil Mixing Test Section at Perris Dam February 17, 2012  Slide 10




Mix 3 1.0 340
Mix 4 1.0 480
CSM 0.6 260

Results of a Cement Deep Soil Mixing Test Section at Perris Dam February 17, 2012  Slide 11
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number of Iocatlons even aﬁer pre-dnlllng

 The 40 cm (16 in.) diameter pre-drilled holes were too small
compared to the 91 cm (36 in.) diameter CDSM augers.

* During sampling, the core barrel exited a number of CDSM
columns before reaching the bottom.

« Down-hole surveys showed most of the core holes were
vertical, indicating CDSM columns often were not.

Results of a Cement Deep Soil Mixing Test Section at Perris Dam February 17, 2012  Slide 15



than those usmg 't'he;':_'mﬁ\lit‘i;-:auger method for the same
amount of cement.

. More water and spoils were generated using the CSM
method than using the multi-auger method.

« The CSM Method did a better job of mixing the cement with
the foundation soils than the multi-auger method.

Results of a Cement Deep Soil Mixing Test Section at Perris Dam February 17, 2012  Slide 16



