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Abstract

earth pressure shield construction as background, problems of

Taking the silty clay soil of Guangzhou Metro

" cake forming" of the cutter plate and severe wear of the ma-
chine are studied targeting residue improvement, and construc-
tion parameters are verified at test section to determine reasona-
ble improvement parameters. Main conclusions are: the opti-
mal mass concentration range of foam improver is 3% ~4%
the collapse degree index with better residue improvement
effect is 140 mm~ 160 mm; the appropriate foam incorporation
ratio is 20% ~ 25% ; dosage of foam agent per ring on site is
28.9~36.3 L; the physical and mechanical parameters such as
residue collapse degree, shear strength and permeability coeffi-
cient, are significantly reduced after the improvement; the con-
struction parameters of the improved section has reached a rea-
sonable and controllable range.
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Fig. 1 Particle gradation curve
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Tab.1 Test record of soil sample particle analysis

Wi H (%%'J) */zé ARCRAR HERAE A [liES
o0)/mm (djo)/mm (dy)/mm FZE(k ) FRE(k,)
448 0.036 0.0025 0.013 14.40 1.88
24 kE 0.040 0.0031 0.013 12.90 1.36
SEYE 0.038 0.0028 0.013 13.65 1.62

ik =dgy/dyg; Ky :d302/(d60 dy)o

M BT RS AT O L A AR Ok
BT 70% DL L BIPEARBON 15.02, BB R4
AR B2 5 @A PRy B 28k b A SRR HCH
0.33, 75 0.25~0.75 Ju il N, 52 0] SRS, {H Al 9 1
% @BBEFRBUE N 4.26x107 em/s, 7 T4 1t T
TR 107 BHRLLR o B, X2 A P i 4 ik
Ao R, PRI RAFR IR E , JE i T A A
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Tab.2 Physical and mechanical characteristic parameters of soil samples

KK RIREIK R MEESE  BERK PR SHR LN g 882 CE e
(p)/(g/em®)  Hk(w)/% (c)/kPa fi(e)/(°) (k)/(em/s)  (WL)/% (W )/% ) (1) w
1.84 30.12 28.8 12.41 4.26x107° 40.11 25.09 15.02 0.33 g
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Fig.2 The relationship curve between the maximum foaming
ratio and the concentration ratio of the foaming

agent solution
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Fig.3 Half-life test curve of foam
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Tab.3 Slump experimental value and state evaluation at

different foam injection
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Fig.4 Curves of shear strength values under different foam

injection ratios
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Fig. 5 Variation curve of cohesive force of slag soil under dif-

ferent foam injection ratios
Hi & 4 AL 2 A O 15% ~20% 0, i+ 40 BT 5
S AR, 2 RAEFIAICR B35 5 24 A>25% 1), S
ARG E R R . Al B A Oy 20% ~25% X

A
H 5 AL, ¢ AR fbta SRl Bi 55 5 fh 26 2l
R 20% ~25% IR )5 ¢ WIFEAIK 30% 254 o
H I 6 AT A5, 25 A <20% 5, B A A3 M BEAR
W1 ;A>20% 05, o BFFMREE TRE. A=20%H
Byt 5 U @ (EAES R AT @ Ik T3T 40%

0 5 10 15 20 25 30
TBHEBA /%
K6 AR AT @2z
Fig. 6 The internal friction angle value of the slag soil under

different foam injection ratios
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Fig.7 Variation curve of permeability coefficient under differ-

ent foam injection ratios
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Tab.4 Consumed volume of foaming agent on site

V,/(L/3)
28.9~36.3

+)z EWHAE A/ %
MR+ 20~25
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Tab.5 Specific dosage of on-site foam mixing
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Fig. 8  Variation curve of soil silo pressure with changing

number of excavation loops
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Fig.9 Variation curve of cutter head torque with changing

number of tunneling loops
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Fig. 10 The change curve of tunneling speed with the number

of tunneling loops

5.0k g L By R B

g4s A
T 4.0}

=351 |
£ 39 [N :

0 4 8 12 16 20 24 28 32 36 40

I H is o F f E PR R ) A il 2k
Fig. 11 Variation curve of slag output with changing number
of driving loops
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Fig. 12 Variation curve of total thrust with changing number

of driving loops
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