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Study on Improvement of Residual Soil in Pressure Chamber of
EPB Shield in Composite Stratum
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Abstract; In order to reduce the engineering cost of muck improvement during the process of the exca-
vation of Earth Pressure Balance (EPB) shield in composite stratum, based on the project of Guang-
zhou metro line 21 from Zhucun to Xiangling, the particle size distribution curve of composite stratum
was calculated by particle analysis of different proportion combination residual soil of silty clay and grav-
el sand in this paper. Besides, combined with laboratory test and field test, the flow state and permea-
bility of mixed residue soil were studied. The results show that when there is silty clay layer in the com-
posite stratum, the flow state and permeability of the coarse-grained soil muck are greatly improved.
Adding a small amount of bubbles or bentonite slurry, the muck state can meet the requirements of

shield tunneling. When the content of silty clay is between 30% and 70% , the slag can reach a good
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plastic flow state. When the content of silty clay exceeds 70% , there is a risk of mud cake.

Key words: EPB shield; muck improvement; composite stratum; particle size analysis
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Fig.3 Particle-size distributions curve of applicable

strata for shield tunnel
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Tab.1 The calculation of group particle content
in the composite stratum
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Tab.2 Property parameters of each group of soil samples
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Fig.4 Particle-size distributions curve of each soil sample
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Fig.6 The particle-size distribution curve of each soil

AR A 25 PR IE 1 B A 2 R R 1 )2
<4 N-2> M2 <3- 1> E<3-3>ME &
M2 MR b 5T ) B S, AE S A 4 2 T TR
L )ZEE N 2.67 m, R E + S AD
40. 6% ; Ky AHAPJELFE 2. 49 m, (5 B IR + SR TR Y
47. 4% BRRD)JZIRIE 1,02 m, (5 88 3R £ RAFLY
12.0% . A5 25 M2 AR fs ol an &l 7 iz o

AR 301 BRI 2 14 Mo 2 o B )2
<4 N-2> WP R <B-1>HIERRZ<3-3>H 2 A
JZ o AR T AR A, LE R T TR TG
JRIREE R 1,23 m, AR+ BAARTY 12.2%; h
FLAPIEFE 3. 89 m, (53307 + BARFLR) 76. 6% ; 7]
BRIZIEE 1,16 m, 5 + DA 11.2%,
AL 301 M2 A G an &l 8 TR o

IS ATERES 25 BRAN 301 IR AR 2H ok
T SRR A M, IR B S IR A

BARP474% |

2.49

1.12

Emblz.o% S

K7 AR5 25 BRI F 4 25T 1 3t 2 20 A 5 0 (A 2 m)
Fig.7 Soil distributions of right line ring 25th

shield tunneling section

3.89
6.28

*ﬁwm,of i

Noieet

1.16

838352
BIBRIL2% ese

8 A7 ERER 301 FRJE AL T T M2 0 A B0 (A e m)
Fig.8 Soil distributions of right line ring 301th shield

tunneling section

JE R AR B b2 135, 5 25 B O BRED b )Z 5
301 A0 [l 2, BRAD b 2 R0 (B Al 2 € 28 b
WAAHEAT AR R A T o i) I 3 B Y
+B%E ZBONMPREE 4 301 3k + 1955 25U
1.5x10 7 em/s , WY& BE R 210 mm, ¥ 1 7 7K 2 0l
o RS A, A 2 3. L9 AT LU B, 56
301 ¥ 45t/ 0. 075~0. 1 mm 7 20 () ks, i T
REARFEOE LB ERB S, 2B AL E
A, B3 T R A PERE, AT IR B AR A
I R B R AR . AR 25 R -
A 40. 6% R i ZG 1 fE SR A L IR G
FF B T PR 200 s ih &AL T
TCte 5 R T/ AR R X3, IS 5 25 PR+
M35 280k 6. 8x107 7 em/s , VK 47 183 mm, M
I TG U IR R HE - A 0, v+
TR IR B 4 A ERARIRE

4 £

1) 5245 20 TRk oy 25 S8 s - rh A AR 0K 2
ST BHLBORE 22 8] f) £L B, {44 Ji 2E 18 T
PEATE A A B ¥ 4 JB0RE 2 IC R 4, Ol B AT
BARKB BN I, £ 5 H i 2t A, ARG S &



552 1 /N A B M2 R T i R T A B RAESTE 29
100y PeUHE R REOR[T] i TH AR ,2019,48(17) :62-66.
= 90
& g [6]QUEBAUD S, SIBAI M, HENRY J P. Use of Chemical
g 701 / Foam for Improvements in Drilling by Earth-Pressure Bal-
H 60 EXTHL . —e— 253K . . . .

% 50 BEsR 3015 anced Shields in Granular Soils[ J]. Tunnelling & Under-

%;é jg I g - ground Space Technology, 1998,13(2) . 173-180.

20l WRSER [7]BEZUIJEN A, SCHAMINEE P, KLEINJAN J A. Additive

~ Ig [ _‘—_'l‘ e . . . Testing for Earth Pressure Balance Shields: 12t Eur. Con-
0.001 0.01 0.1 I 10 100 ference on Soil Mechanical and Geotechnical Engineering

AkiRi42/mm
B9 AL 25,301 FRits +oRifa oA i 28

Fig.9 The particle-size distribution curve of soil

in right line ring 25 and 301

b 22 DA T REL 40 2 A 2% L £ A BT o B Y
AR, AR A L R T RAER R RBAR
PERL, DT 35 3 ARt T A i E 1)

2) ME AR EA ML )ZEA R TS
TR Ry B )2 & i d 30%6F, UIHI T
KINRAE LA G EARIKMBENE, 238 A
SR Ui e 4 e ] 7N = A R
R JE AR T 2K . S s )20 & i it
T0% B} , A7 25 Ve A RS o

SE Lk

(85 RGP LA, AR AU U X LAY 3 = - P
JEAL I B R BRI ] T A ,2017,46( 1) :58-60.

(2 ) BB, A e~ Jo g ot L v 0 TR 8 - ok R 4
A ROWALER 7347 [T ] B CERIE £ AR , 2007 (1) 1 73-77.
(3T, A, T, A5 e Y- i F it T 2 B J2
L RIS [ ) ] P9 2 B R 4 AR

Bl2£hR ,2013,45(6) : 761-766.

[AT5KIEA, B a2, AR , 25 0 1 41 2= 4 P-4 A
il T e R [ ] )5 R 2 i AR
2019,47(5) :673-680.

[STokzAs, & XU, 55 BRI AL B 4 )2 T 4 By

[C]/71999. 12t Eur. Conference on Soil Mechanical and
Geotechnical Engineering.
[ 8 JERATZE AR, 5K AN, 55 I SR G ) sl J2 BEA T
T R ARG [ )] R IE 5, 2017,37(S1) :53-58.
[OTX HE At AR A BRI P Bk B e L e 2 L T B AN
R )2 S A A i T R RS [0 B8 1 A i
2016,36(2) :221-227.

(10 R EWT, 2675 R OEH 45 R W KRR D SR 5 )2 4
Fe V-7 ) A4y s - B R BOR [T )L T 80K, 2019, 48
(10) :112-116.

(VLI A, 28 A5, BB, P I A W 9 4 A4 AL LA
FI]. A T2 ,2004(5) :589-593.

[12] 545 JRRK I, KA . 19 47 Ml 2= s - i # e T
AR RIS [ T]. A £ TR, 2013,35(2)
284-292.

(13035 3%, MR PR, 8 K, 5. b - 8 14 70 £ e DE BT iR
EREHORBETE B S ALY )0 T4 A, 2015, 44 (S1)
243-246.

(14 ] 7E 8 AL st ib 09 A b2 4 H P 5 A R ek R 4R
IS LD ] st b [ R, 2011

[15]JANCSECZ S, KRAUSE R, LANGMAACK L. Advanta-
ges of Soil Conditioning in Shield Tunneling: Experiences
of LRTS Izmir [ J]. Proceeding of the World Tribology
Congress, 1999,32. 145-153.

L1612 AR A, B 2 524 X T~ 15 R AL 2 )
VLR 75 7K 0 2 BRI FE [T ] 30T 3 52
2017,20(1) :31-36.

vATgE FSHE)



