CRSECI F "= L T #M o #k Vol.41 No.9
2019 4F 9 H Chinese Journal of Geotechnical Engineering Sep. 2019

DOI: 10.11779/CJGE201909009

SKEFHTRKERFZERE S OERIN IR

ARE", BRAET, REE", FXmLT O

2r
(1. bRUASE KA AT T TREAE M E AL s, bt 100044; 2. LR8BS E AR TSR, dbat 100044)

8 B AT SR G MRS TR ek, IR E/KIESRM T, FHEEIT S 80T 2T F i 5 n
WM. DU G B IE AT 5, B T — 20 SRR & 1R E I A S M 21 e SR s & ,
TR B O RNRIGHIE L T mKE AR SHES RSB R . KRR . g R OmiKE %
PR FFFAT R RS A SR M, ik 200 H = AT R0 R AR, AN (R 7K 70728 A i P32 ) T3 B A R
JE BRI A B, KA BRSNS K QBB R IE IR, TR
e RIS R KR A T RE A, TR R DARI S O AR T R LR, B R AR DY AN
By OFFZ2HRAE TSI, FLBKE SR ETRRRIMSR, X2 TR &M T E0 B8N, M 5] #
LR T BAELBUK I 1 208 TR o X P LRI S A2 R RS SRA RIS MR, D2 R AR R . S EURAR X 4
3K o BFC B SR A AT /K T Bl TR BT 45 3 .

KHEIR): mUKH: JEMIBEIE: JeKSCH TR B O AR

FESES: TU432 XEAFRINED: A XEHRS: 1000 - 4548(2019)09 - 1653 - 08

TEHRIN: & XHA988— ), T, YHIH, FZMIIEHIBEIE M T 75 1H I BEERBH TAE. E-mail: jindalong@163.com.

Centrifugal model tests on face stability of slurry shield tunnels under high
water pressures
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Abstract: With the development of the national marine strategy and economy in China, more and more cross-sea and
cross-river shield tunnels are to be built. The face stability of the shield tunnels is a key problem for the project safety. It will be
more difficult to control the face stability under a high water pressure because of the unloading and seepage condition. A device
for centrifugal model tests on face stability of shield tunnels is designed. The collapse patterns of the tunnel face and the
surrounding soil pressures are investigated through the centrifugal model tests. Some important conclusions are drawn as
follows: (1) The collapse of the tunnel face can be divided into four stages. At the first stage, the soil is still in an elastic state
and the tunnel face presents a micro deformation. At the second stage, a local collapse happens to the tunnel face and the
damaged area is located at the top of the tunnel face. At the third stage, the soil arch is formed, and the limit support pressure is
reached. At the last stage, general collapse occurs and the collapse extends to the ground surface. (2) With the decrease of the
slurry pressure, the soil pressure first decreases then increases, and a relative stable value is kept at last. The suggested support
pressure ratio is 0.98 in this study. (3) The pore water pressure around the tunnel face decreases evidently. The seepage force
acting on the soil contributes to the damage of the tunnel face. The conclusions obtained in this study may be useful for the
similar projects.
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Fig. 1 Qiongzhou Strait tunnel
[ Py b2 20 T OTF2 I AG € i LRI S A T —
SERER . (EHR AT, Leca 5PE 1990 4E4ES T
FEFIR SR AR BIRRBR 397 0, et 7 Tt
SRS i L PR AR, J5 SRAS DT 5T 7E Leca
S22 M MER T SRR b IR R G b T A

BECTO S 25 2 BB IE 0TS AR RE 1) BT T
WAL AN, MR TR S DR D L T B B A%
D s g iz S A0, Py A A i MR B
BB S T T2 R S I 1 ) A e, fER
RIRIG 7T, Chambon ZEM R T 0 T2 A E B
TSN AT 7N 3 ) il (U= e A AT TN
BIRER. w0 AR 19 F1 50g 1%
FHHMT TR RIS R R R . RSP,
5 37 25 23 g G A A TR AL U0 A 6 e A [ S
RFAE T2 RS E AT TWE9E. thoh, ARtk
WG 2 B T2 AR S Ve ) A A i e, [R15F
K2 2 1 S5 PVt I 7 1 25 Zh A SR R Bh A IR AT T
HUB BRI 7T . 2R 1Pt o b -+ b 2 5 Mt T %%
ERERIT S 7T T P2 AR E Rl AR IR
AR PR T E A (R, FR M T AR
AR R I o e SN ST < MVAN ) Y Api s o
RARAAY, BEAC T K& M2 I R ARARIE o

H 17 CA B 7 3 B R oK 2 JE R 2 T R
SE ], S0 T K A AR i) 8 ) 1 S e it
FHR B =, H O 56 = 2R H W R AR 247 3,
HME DL KR BEE I 7K T4 2 # i T R e K SO R
P o ARSI BAT W B S K R e K S S A2 T
RARE ORI ERE S, T T 120 m AKKE 7RI

P AR E B REe, WA T R KE SR N2 I kAR
B NG SS9 R 71, 7R T Rk R R
e e HLEE

1 BORBEHENE T
1.1 RERE

AR U B0 SR FH A2 38 3 Hin 0 R A /K s TR AT O e
TK-C500 B+ TBOHL, Bz AKSk i 120 m A
TEIEIE ), B OINEEEE] 150g, Wit AL S5
AU E Han 2 1 s . BAFEMEER & e
A, PARRSTA 1200 mm X 600 mm X 1200 mm.

xR 1 RE-RARGHAEGIE R
Table 1 Similitude laws of prototype-model tests
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Fig. 4 Details of experimental devices
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Table 2 Physical and mechanical parameters of soils
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Fig. 5 Layout of monitoring points for soil and pore water pressures
2.2 REEE

IR E R A1

(1) B2 de LT WRMHRE G, Kk
#FHEMBABRAAN, e SRR R . A%
BERCAT BB E B, A A S A R S e T A e —
MOpni 2 38 LKA FF AT E B R, F RS IE 5 B

BRAZ A 0 R T R B 7K % s 2 (18] 6D

(2) AR5 B AR B AR IR - RE ) &R
MV, RIS AT T AT W MO VEVR BEAR 8, 4 AR 25
SPE 65%, VEEEEEN 600 mm, & FE A
AR

(3) TE K IAES: @i R HE K A o A i e e &
A PR TR B VAT, SR N A TR = B, TR
A e R P IE R e K AR, BB OHLIRRR e
% 150g, i&%% 10 h PA_EXF B FREBE TR AL 3, B 2 1L
B 7K A B B AR A v B TR

(4 FTEFFHZI RAR: 12 BIRUIGR $44, [T
P21 564 YRk R 71T >, SR AR DLAR FEIK
VeIKIE ST, BEEIFFZH R AFHRHIE .

(5) 1EHL: FHESCINIEEE B 150g S22 b 2
Og, Frilde e & 4R

6 MR B REE
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