F38%E FHs
2016 4E

s T [

Chinese Journal of Geotechnical Engineering

2
=2

8 H Aug.

Vol. 38 No.8

2016

0

DOI: 10.11779/CJGE201608003

116 ORREH SR E S 5

A, £ KRV, EXH ", KEMS

(1. KRR X A B TRESE A A 00, B 1622 710064: 2. S — WUt Be e A IR AR, BRVE 7% 710067)

T OE: )RR KRS R BB S R R BN R E L TR NS Z —, AR R LR R
TE A I EE R S ML, B O e R EE B DA AK S BRI %, RGIFE TR FIRR M3 L 25 Hhigk
Rkl Sh A o ) B OB RS, IR AE RR I MR IE B LRKE RS SR L EEE N, BIE T )R N
PN VR AT EG L B R 30 Hoe A B E A AR, T2 S BRGS0 2 IR TEAR, AR iR
Rkl S5 A0 T VS 5 5 RV A A N LTI LR AR R KR 2 Mgk Bl L T 3 b I IR KR B 2 I R R R
TESERE IR TS AH— 5 & 1A =l 3 o e 3% e B 288 A B e o 1 3% 2 AR T AR A BB TR 1 B I A2 22
W%, ARMEME LR EEROC, ST HRANE R IR e, Rl K LR AR ANR KR & T EBR E BT 282
KA, B EISZ HARES, BEEHE T R SZ IR J15E K, 28R IR R I/ 3 £, BEIE SR HiR AR T
SXof B0 T 40 RO A P 3 AR M B I T P

KHEIR): PRE TR AERMAME L BOBENRL: RKIEM, BREg

FESES: TU444 XEAFRINED: A XEHRS: 1000 - 4548(2016)08 - 1374 - 07

TEERENT: HEAR1980-), 5, WEMEHAN, M2z, MFEEHRL PR R T T 5. E-mail: 49768532@qq. com.

Experimental research on influence of loess collapsibility on subway tunnels
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Abstract: The influence of immersion collapse of the large-thickness loess layer on the subway tunnel structure is one of the
prominent problems in geotechnical engineering problems. To study the problem in depth, centrifugal model tests are carried
out by considering two factors (collapsible loess layer around the tunnel and collapsible loess layers with different thicknesses
of tunnel bottom) with the improved centrifugal field immersion devices and test monitoring equipments. The test results show
that the immersion collapse causes effective severe increase of the collapsible loess layer around the tunnel, and the arching
effect of soil inside the tunnel vault disappears due to collapse. The weight of earth pressure on the tunnel structure increases
significantly, which has bad influence on force and deformation of tunnel structure. The traditional design theory of deep-buried
tunnel should consider these negative factors. The capacity of non-collapsible loess with a certain thickness and collapsible
loess layer which are treated effectively against the deformation caused by the collapsible soil layer below tunnel should not be
ignored. The greater the thickness of the foundation treatment, the stronger the ability to resist the deformation caused by the
collapse. The thickness of the rest collapsible layer of tunnel structure base should be considered in the design of collapsible
loess composite foundation.
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Table 2 Similarity laws of centrifuge tests

ZH L FELLEL CBRY/JEAY)
I m/s’ n

K m 1/n

A FA m’ 1/n’

Gy kg-m/s’ 1/n’

I kg/m® 1

HE N/m’* n

R 7] N/m? 1

V%3 — 1

I ] m 1/n’

S TR T TR O R 25 T B 03
RACKE . ZRBEUFRKREN RGN T &
Hio HUKARGHIEARM . H/KE . R, JOTITFR
SEA R, AR B AR RS BRI A, [ 5E 7 1 L AL
B L, DBASHANIBEEEE SN, Kt
4o N T REMESEINIY S1ROK, RHRIKIE TR T 4 A/
Beala], BEASBR R — MRS A R S K oK,
IKE AR SRR HCRE, iR, R
IR B T AT AEAN R B 2 EAR 1 em AR
IR, LI BE AT URE S 36 TOUREE . i TR
R 2 VAN EE K 21 85% Hl ik 2] 1 5 4 AR IR
&, PSR RS s fif 2 K AR A 545
TR AR S A B AR B IR . R
KHT, JeR B SO HLIZAT 2 60g IRZS, Rmidid
HLENIF RIS IR KR, K B0 i N E K

WHBIZ TR, AT R e 2Rk .
Sk @i Ty
sk

i\\

{‘

1SpINpINs
& oF (o (o

LAl

o=
{1}

= =
| Eexibis]

4 RIKERERIE

Fig. 4 Design and installation of water immersion device

2 HIEHER
2.1 FFEESEELIEMAENEE SRS

B 5 A& 45 R R D v LR KB R, Bk
DB A DA H R R SE AN [F) A7 EAR 1) R 7 A — 1k
B Col/yH) A FERZ, ME S TLLEH, 20E
BAIRE T REE S MR M 77 B R TR IE IR IR,
B8 BE A A  ARVR RIS RE B e i, AR AR )
EAEZW N AIERACRE T, HEW+ & H— 0 E
o/yH M 0.57 ZHEIEINE 1 A4, RS HETHE -
(1) EL i O 248 S8 e i A BB A 45 74 (1) 42 171 /& /7 » Shibayama
SU21) Ny, SR B B 435 F T A2 1R 4% 1f I g T LA T
A

o, =[(1+K)/2+(1-K)/2c0s20)]c, , (2)

X, o NREESEHE SR REEEME, o N
BETE Z5 R SRS I AR B R RS, 0 T
ACFIT S, K elE s 25

BT IEA, Rt B REE T i R RS
T (K=034) FIEERET (K=1) HIFFEAFE N
BRMLEEME, WK S ARG S, AL
F L, B R R IR AT B R IR KR BRI R B
Woes, ANEACEREREERT AR EE. B
5 RIS FAR 0] DU 7 TSR e, — 5 T LA
Ja o F AR E R N S e s N, 5
BEIE 1 IR AKIR A R S, R IE T 2 A
ERHE RN R B IR KO AR T S84V 2k, AN S BpE
R A E LR A R B SR, HixX R
A P S L TRV ) 9 R A IR KR EE TR G ek O
o, BRI SERAKFA FHET (B WD MLk JIE
FE LRI — BN TS, oy TR KT EE L
REEYH .



2016 4F

1378 = o+
1.0
2FEK

08}
g -2 I

S

©04f

K=1

18

0 60 120 180 240 300 360 420 480
i) /s
(a) BEWEBAL

10
osh LHRAK EHEK
06 L k=034

g

© 04t

K=1
T

0 60 120 180 240 300 360 420 480

i) /s
(b) $AFBHL

1.0

08|
_ o6l EiRA
N
© 04

LFEIK
02}

0 60 120 180 240 300 360 420 480
(c)wﬂl*flﬂgﬁli&
5 RIKFH TN E T RTIZRZ
Fig. 5 Soil pressure under water immersion
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