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Experimental Study on Environment Friendly
Slurry for Slurry Shield Tunnelling

ZHANG Zixin**, HU Xinyu'*, HUANG Xin'?

(1. Key Laboratory of Geotechnical & Underground Engineering of the
Ministry of Education, Tongji University, Shanghai 200092, China; 2.
Department of Geotechnical Engineering, Tongji University, Shanghai
200092, China)

Abstract: Based on water, clay, starch and minor solid alkali,
an environment friendly slurry for slurry shields driving in
sandy soils was invented by using the gelatinization property
of starch. The true triaxial test coupled SteREO Discovery
(V12) were performed to explore the mechanical property of
an environment friendly slurry under the complicated stress
state. And the meso-structure of a tight membrane and filter
cake even in sandy soils were also observed. Experimental
results indicate that the environment friendly slurry is
characterized by short formation time, compact structure,
strong infiltration capacity and wide area with respect to
effective support pressure of the slurry. Furthermore, under

the drained or undrained condition, the permeability of slurries
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has great effect on the strength and deformation of sandy soil,
and the effective support pressure of slurries has an upper and

lower limit value.

Key words: slurry-type shield; slurry; true triaxial test;

effective slurry support pressure; meso-structure
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Fig.1 True triaxial experimental system
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Fig.2 Set-up of the electric stereomicroscope apparatus
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Tab.1 Series of tests for sandy silt under the infiltration

of the M1 and M2 in experimental program
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Fig.5 Relation of deviatonic stress-strain curves in various confining pressures for

samples S,S1 and S2 under drained condition
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Fig.6 Relation of deviatonic stress-strain curves in various confining pressures for

samples S,S1 and S2 under undrained condition
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Fig.9 Diagrammatic sketch for filter cake formation
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Fig.10 Influence of the effective slurry support pressures

on the strength variation of the sample soil
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