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Experimental study on soil conditioning with water bearing
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Abstract: When the shield passes through the composite stratum, the content of water rich gravelly sand
layer is high, which is prone to "gushing", tunnel face instability, and the content of argillaceous siltstone
stratum is high, which is more prone to mud cake, tool locking. eccentric wear and slag discharge. In view
of these construction problems above, the shield section of Qili station-Minyuan Road West Station of
Nanchang Metro Line 4 as an example, which passes through the water rich gravel sand-argillaceous

siltstone composite stratum, this paper conducts the soil conditioning tests for five tunnel faces with
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different composite degrees and examines the reasonable proportion of soil conditioning mixture ratio in
these varying composite of earth pressure balance shield. The results show that: with the ratio increase of
argillaceous siltstone from 10% to 90%, the foam injection ratio increases from 20% to 50%, and the
injection ratio of bentonite slurry decreases from 20% to 0. The field application results show that the soil

conditioning scheme above can ensure the good fluidity and low permeability of the muck, and solve the

problems of gushing and mud cake during shield tunneling in different degrees of composite stratum.

Keywords: EPB shield; water bearing gravelly sand; composite stratum; soil conditioning
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Fig. 1 Geological profile of composite stratum
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Fig. 2 Schematic diagram of earth pressure

balance of tunnel face
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Fig. 3 Grading curve of gravelly sand and argillaceous siltstone
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Fig. 5 Performance testing of bentonite slurry with
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different mass fraction

e 3 i - e S X o A A B R - 8 K o

TEOPECR 1 S A5 AR T T 2 - 0 K R
2.4 BEXREFFMRESSBFAER

YT LR AL TR KRR AU R R

T - P e R L 3 R S PR R, HK 5 I b

Brit. BERTTRE S AN N - BRI EREY .
H K B AAR 5  E A R A Wil 6 (a)
Jis . 4% b )2 4R BORL & iR F 2090 H R
BRI s AN N 6L TR TN K TC v 4 b SR A — A s
T B AT R T SR I 43 ORI W
T ) AU S RS I A kA T ek R, A
6(b) s,

R

~ 0
(b) A RO AN

Ee6 ZFN(REH)MIBHERARR
Fig. 6 Effect of suspension agent (polymer) and

anti-polymer agents
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siltstone and grading curves
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3:7 40 52 0 0 0 80 188 3.1 3. 46
1:9 50 65 0 0 0 120 198 3.8 2.08
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