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Distinguishing liquefaction characteristics of foundations around subway tunnel

ZHONG Xiao-chun, LIU Han-long, YU Xiang-juan, GAO Yu-feng
( Research Institute of Geotechnical Engineering, Hohai University, Nanjing 210098, China)

Abstract: Great advances have been made in the research on the liquefaction distinguishing; and some methods have been
matured. This paper is to probe into the differences among using different methods such as anti-earthquake design specification for
architecture structure, anti-earthquake design specification for railway engineering, effective stress method of finite element for free
field and effective stress method of finite element taking into account the change of stress status owing to subway tunnel’s
construction. Finally, the mechanism for the differences is explained. So the paper is taken as a reference for the survey, design and
construction of underground engineerings.

Key words: specification method; effective stress method; soil liquefaction distinguishing

(= 2 LRESEFINE
REATH CESRPUER I EY M CBUR TR 18k (B b4 mte /M7, db

WIS D M Celk TRYEEIE @ (k. EETIL RSx4k 21 kme H
WG 2) AR A s AT A, e SRR 1 PR,
2 e A R R R . ML R )

TR S5 5 5 MO M SR ], bR WA TH A
(R e R e T el Lo I 0 I W R e o
HLSE 9300 7 S 5 TE 0 0, 4 L e o e e -
HE—S R, Sk T RS T4 ok 1 Pl o I, 1 I,

BACRFERISENT,  ASCAE T RENS REIUIBE T8 T 425 3
TPRASEA B I A R 5057, THE T F st

11.8 m 15m21 ms 6 3,245 o5

Bk 14X IR M e AR L, AT BRIG R MEARL, BEX L
IR R EE S BT LU, s bk bk 1L, 1II, 77

g
v

B 1 s+ R
Fig.1 Typical profile of soil stratus

iz

Ja AR AL AT T

Wk H I 2002-01-29
FEETH: LHE ARBIAEESRIIIE (No. 2001018).
i BN, 1976 44, WA EIITAE, FEN A+ TR KIPET .



523

PlUNERAE B I MR BE TS 3 M AR A 1) 031 267

PR SRR ZU R X RIS, p T B 7° .
W N AR 1~2 m, X 12, 2Lk
AT HBFEAE F R AL A o
3 WAHDI A
(D CRIPUE BT B AR
N, =N,[0.9+0.1(d, —d W3/ p. (D
X d A EARHER N RURTE (m)s d, Rt
NOKBREE (m)s  p, MR RRL S B 0%, Y
p. (%) < 3 BN LI, W p, = 35 N, AbRUETIA
B FEL: No A BRAE DTN T B, %)
7°, 8%, 9° WEES ALY 6, 10, 16, X} 7°, 8°
(I RE 4> BIHCh 8, 120 ZMTEIAA Ml 021
5 15 m i, {EHUELERT T LEARARAL
(2) (BkER TREPURBTIREY A 2 X
N, =Nao,a,0, (2
L NyAMd=3m, d,=2m, d,=2m, a,=1
I L 2 BRI SRR HE BEN T3 RS R ARILE «
WIFFUE N 77, 8%, 9° B4r5IA 8, 12, 16,
o, MU F KA d | B IERE, F PR
o, =1-0.65(d, —2) (3)
MR A K S FAREBCRR, d, BUN 0.
o, IARHESI NIRE RURR BE d B IE R B, 16T
KT H
a, =0.52+0.175d, —0.005d’ 4
o, A EEARB LR R d B TERE T
k5 o, =1-0.05(d, -2) (5)

o, ARRI SR EH G p, B IEREL, 4% F

a,=1-0.17\/p. (6)

WA 2B Lo, =06 1, <10 [k,

a, =0.45 . ZIIEGNA, AL R IRL 20 m
i, EHEMER R LEARR AR .

4 AIRICBACTHE

ARSI B T35 BT AR R el H AU VS F 5 B
Tai 55 AP R 02 BT UINUREAL, 2R 4R 5)) Jx
AL G T RS — R, S RSEA R 2
FioR e i a2 B S W A MR A R AR B
BERE IS o A 27 20 LAE IR S RE BT s | &
RS BT, ST REAE A WA S OB RFAE
UE W A S5 AT e i LY
4.1 FHEMKR

W 5 0 P AT BN A3 AT P AR O R b e
SCAENAR S ] ) 22 BT DN LA SRR AL, ATk
I3 ) RN AR K ] R Ay

B2 ZEITUNEERERS E

Fig.2 Concept diagram for multiple shear mechanism

b =b.o.r, €

el =le.e,.7,) (8)
AR R AR FEARTE AT RIR N
o' |= [D] (de}- {de, ) 9)

e
D)= & L™} + 3R Lo a0 10
i=1

S de, PR 18 I P 6 B A 08k
SR, AT KR R AR AR I B R

{AgPP‘z{?%?w djp, 0} (1

X 10> TR AR HLEL, AT
[T R 5 E 3 B
{n ={1,1, 0} (12)
B TR E EY V)R, AL
Ci=1,2, , N ) AR AR Sl
6,/2+ m/ 4 FFLIITE FBIDINLIL . PILRRTR R, AT
L EAT KR (R X2 Y g - AR DG R ok o X
(10> 2 EBIYIHLEL S ) S8 T 2ol

e (15)

AR {n® | {de) 1754 B A
FEAL BT P HLER A

BT F A % T DI, s
4 ) 5 D O 12 I8 A3 160 D 1 5
0. ZHIRE 10 NS, WL SRR A )
SUTEIRVARUR G, K, e |- MRS b
Y B AT PR A0 AR S0 0 S BE R T gy, @) A
H,, BRSABHs, w, po py e WRBEA
(YR . AR 52 1A 3 9 kS TR 4
B, ABATHR SN IO S 2



268 b +

b 2003 4

Bk RAHED, P RIMRI R NS
5 AR AN AR

5.1 ALK SR L
BOTEREA SR G R 1. N1 HmT L
At T CGOE D) CGIYE 2) FEAT A Hidzits
ARSI P NE AT 25 B FEIE T2 I (RN ) 55y
AT, TR A S RORRA E 80, 12

HY 7~10.4 m K70 Py L & AR WAk s T 20N
D14 BRTGIERE % B REIE T2 5 . ) F 2 A3 (1 5
AANAE Fad e A AR T Ak, i HL ek
(3R [ P 2 R AR SR it %, R A
14.1~14.4 m (Fky LT R db i g . HItbl b
ZESEMR I, R i T HEIE AR % re s 1 T2 )5+
RN PRSI, A DA B AT RN )
FUR T3 T HLER T8 X P 2 2 18] R 22531

K1 FIERNANGSR LR

Tablel Comparison of liquefaction distinguishing with different methods
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Fig.3 Finite element mesh
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Fig.4 Tunnel’s residual displacement-time relation
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Fig.5 Pore water pressure-time relation and contour distribution
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Fig.7 Dynamic shear stress-dynamic shear strain relation
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