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Fig. 1 Column of the strata run

through with the test section
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Tab.1 The main physical and mechanical parameters diagram of soil in the test section

HLE EXS T LB A LB BRE R MR KRS NEEA

R w/%  pa/gecm? e Sr/% /% G, w /%  w,/%  c¢/kPa o/°
Ze 4+ — 1.75 — 60 — — — — 5 10
i+ 20.5 1.59 0.765 80 40 2.71 29. 3 17.9 20 15
wRL 20.5 1.65 0. 660 87 40 2.72 29.0 17.7 35 22
3 RS 24.9 1.61 0. 700 96 41 2.72 31.5 18.9 32 17
5 4w 18.6 1.63 0. 660 77 39 2.70 — — 0 30

rh g 16. 0 1.59 0.648 75 40 2.68 — — 0 32

b 17.0 1. 64 0.622 83 38 2.67 — — 0 34
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Tab. 2 Basic physical properties of sand
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BE+ D50/mm C, w/ % e Gs/g+cm ¢/kPa ¢/
of 4 2 0.33 2.47 35. 35 0.87 2. 65 0.7 39
SR Sik 0.58 5.29 33.21 0.92 2.68 0.9 43
i 0.91 9.33 28.78 0.96 2.74 0.03 45
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Fig. 2 Time course of viscosity of different concentrations of bentonite slurry
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Fig. 3 Relationship curve of bentonite

slurry proportion with concentration
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Tab. 3 Permeability of sand improved by bentonite slurry with different cement ratio
\ BERE/cm e s \ BERE/ cm e s
RE RS REiR Y gD of 4 b rpoHL D BRih
0 2. 32X10°* 3.65X10 % 5.79X10°* 2+ 10 2.49X107° 3.11X10°° 4,74 X10"*
1:10 4.96X10° 5.31X10°° 8.74X10°" 2.5+ 10 2.33X107° 2.97X107° 4,43X10°*
1.5+ 10 3.03X107° 3.75X107° 6.22X107" 3+ 10 2.17X107° 2.95X107° 4.45X107"
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Fig.4 Variation curve of improved sand cohesion Fig.5 Variation curve of improved sand friction angle

with different bentonite slurry cement ratio with different bentonite slurry cement ratio
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Tab. 4 Slump of sand improved by bentonite
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Soil improvement for earth pressure balance shields
construction in full section sand layer

HU Chang-ming', CUI Yao*, WANG Xue-yan', GONG Shao-rui', ZHANG Wen-cui'

(1. School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China;

Corporation of Zhengzhou University multi-functional design and research academy, Zhengzhou 450002, China)

Abstract ; Soil improvement and field research are made for the unadaptability in earth pressure balance shield in the sand

layer. Comparing shearing strength, slump and permeability of soil before and after the improvement, suitable bentonite

slurry concentration and cement ratio are obtained. The study shows that plastic flow of soil is improved and shearing

strength and permeability decreased greatly with bentonite slurry concentration of 1:10. Temperature and wear degree of

shield cutterhead are reduced significantly,soil output is smooth and shield excavation efficiency increased with slurry ce-

ment ratio of 1:5. The research has certain reference significance for solving problems of shiled work-face unbalance, ab-

normal soil output,high torque and excessive wear of shield cutterhead in earth pressure balance shield in sand layer.

Key words: carth pressure balance shield ; unadaptability; soil improvement ; cement ratio; cutterhead temperature
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