I
201049 Ji SHUILI ~ XUEBAO BALE HOW

XEHE:0559-9350(2010)09-1061-08
hERD T i FI B AR

BEA, A E, BT, B T

CREDRFDK URRHABESE B & £ TRAFFET, Jbsat 100048)

FHE A SCRAFR ORI K EL TR b 5 S 28 B3 ) (GB 50287-2008 ) Hh 114 4 7 B A i ol 4000 Ak 20 50 S 3wt DA
TRMEAT NI AE IE (0 5 R AR AR, 4 T SR T B0 7 73 S8 A B R R 2% i A IR T AR i s S BRI Ry B VR
M ) 98 A 007 S B, AT R Bt P 2 BRI TP BRI S (R 25 bR B o S5ORI Bt 35 2t i g ficv, [
A FF A B 0 0 A 2 50K i S8 2 0 J2 T BB AL 1 DX DA T B K ol sl B SR A 94T T S8 0 o3 B, R R
Wl . FE R BBy SR VITEERS , SR v 40 0 J2= 0 e i AN K AR AL, D 15 B 7 ] 4 4 4> A T 19 s 3 /s X3

WAk .
KB WAL ARuE T A GRS Bk s BN s B ok
FESERS: TU441 TERFRIRAD: A

1 W=

1964 4F H A% 35 15 3t 752 M1 5€ [ Bl 5 07 Jin i 72 % A 1 R D i A i S BOR M ERR T, SR T
G el L. 1971 4F Seed " 4 HHBIES +WAG B AL 5 3 L RS AR AR 2 0F 5T B S8Rk T R T
REWFIE, LA B WM 5E 3, O AL S RIE 5 b3 2 3t IX R A5 04 4 Ak 30 1 9 o o 7
Weo P EZ MR TR O (NCEER) 8 41805 A1 4 1 4% T8 R b I m e e ™, R.
B.Seed 4 7 7 - (1 3 7 VAL 1 OB OF STk SR AR b, A TALELAS TR £ WAL IE M B ST E R . KLO.
Cetin &5 S [l A A1 I T 32 09 38 T v B AR 360 90 Y004 40 330 3 (55 ey 0k R 5k T T 8 i 310
WL T ) BEAT T TR 4G, SO 1% AR A SR K o 16 WA mT RE 1 40 531 B4 F 52 JL-F- F
el AT 28 R AT, A ) S MR A0 T O 3 R A AR A 4 2 36 0 S vk O 3R 2 R MLVE iR o %07 T
FEE LR SRV S VO HER B ) g SR EEA R, S T 2 AR — i e 5
W R TE . MEARIE S SRk R )y ik A A SR VA 1) B A AR S A e T

AP LA BT LR R, ARSI T AT R . — S R R S
RETRR B (f0 45 4% 3 /3 B8R B30 1 0O AR I8 ) AR 00 7 SRS ik L XS SR iR
Mo FE LB I 7 0 A R AL S K BEAT T 58 . SRR BFSE RAER 40 1 T B — Eighie, RNty
BE At BE AL R O FLBR K R 0 8 K AR 2 AR T, Bl 0 G T AL B K TR e s R 5 i X
Wk, e 1 % B (J0 H I FE A A i B3 ) DX AR A SR IX o I BB BF S R R DA 5 R SR
Ll 52 00 A 400 b R A O vk A PR O EE RS BT . A S R U R AR G 3t R 1 S O 1
JrThL L TIAR SRS R Seed (87 1k 43 BT 5 R GBS BB E 4RI T B R AL BN FT A BT L PR
b BT T R R T X RN s AR SOk S e A R A R Rl i 2k 1 4 5 B )0

Wk H 9. 2009-02-20

BEAIE - IS SRR B A 2 DY S R T A R VIR S5 T H (50639060) 5 K FIHE <9480 H (200929)

EHREIA: B EE980-), T, WA, Mtd, FZENE LA SHESEMNG . E-mail: yangysh@iwhr.com

WIRPER . XNAE(1962-), B3, TLPEEF A, ML, HRHSY TR, FENE L% 00T MR R e F 56 oF
%% . E-mail: yangysh@iwhr.com

— 1061 —



J15 A B kb B M RE BY N 7 LeE, NTHEIE B B 3 i i Fbs 5T 8, #ETAS S B R 3 S0 AR B
%ﬁﬁ@m%%mTMﬂ%m%Lﬂﬂﬂ ﬁ&%ﬂﬁﬂ@ﬁ%ma%a ATERAE R Rl (

) R R 4 M AL T AT T SRR

E NN AL F B E ST, 2B R A (DJE 8k &R I L R AW FE TR
HERE, RiET A FENRE ., M oEE; (2) LIRS B o0 ik, B R R — R
FENIRBHE, K ANKEE S NI A 2 Fh s A7 003 1 i (A0 35 An o B AGREE L R A B GUER |
PR ns . AT RIS R A0 KR IR A ) s (3) Xt A B A K SE I M SR A G, R B
R 375 1 AN A S SRR R B M SE A T AR R, DL RO o IO AR SR AR B (4)
S8 MR A 0 ) 1y o] B EE AR IR AL BN R R (S MERETTEALE ARR AR, B T ROk M A
BT RN AT AT AR R, I eT RE R AL B bk (LA A TR G E AR T . X SR AT R T
L WA TE Y 7 vk DA AN W el b T AP S R Rt B . HUR, B B IR AR R B O T AR AR
JEEEXT A R, AU B 5T B N 5 R SR i kR ) AR AR R N O iR R T TR &R, TR AR
R R B A ) 2 M ; BT EEMSNME T EH S T RBM B, 7ESEPR TR
R FH R AR A

WAL FUB AR HE T AR BOL AR E N H 22, HEZREAENTAR: (DAREEIERLS
B 1 AR Ak A S 5 1R G b L BRI R ) B R 5 (2) 3 R AR SR S AL B AT B, T AR
Rz 2RI R, Bk il e WAE7E B, S EOH S R A BT s R R ()i ik
AT 25 H 0 J2 B T R WAL X 3 . AR SCRLFR [ ORAIK HL TRt i T 88 VS ) (GB 50287-2008) ™'
B s o BT o 5O A R 0k Sl SR, DOk AT N B TE B TR AR, R SR B N R T SR AL
TR Ok 2 A PR T AR L i A SR BRI Rz g B TR R IR e 4 AR D B R, DL R R T S I
{ECH FH A1 408 RN /MBS 08 25 08 bR 51 o BOR Rk & o 0 2 EOrE TR B A A PR T A R
SOV D )2 P RE R AL A DX IR, I DA B KRR Sk ) 300 TR A 1 R A T 2 46 43 AT o

2 BB RR R g 5 i B bR B ORI R R e IO Y R ) i) R e

2.1 ZEMMNABEREMY BRMAPITTIE  SCRI26 JHE , GhR e T AR TR BE Rl R KL 7E
AU T AR BOTR B R [] F AR AR s T, S0 o B AR oy 200 3% X (D #EATRIE , IR0
S TE e B4 e A S A AR A

d +0.9d +0.7
s w ] ( 1 )

Nes= N'63.5(m
AN R SR B i s d O AR IR H s Y, BRSNS S I M tE DL B E (m)
d, Ry TREIE Rz R, 30 F KAL7E S W 1E DUR A3 (m) , ST B TR T, 4, 05 d' K
PR BRI I, AR v B G S I T8 DL R TR (m) 5 ", AR v STAGRER I, R K AL 7E 2 I
M T DAR A BREE (m) , 4 25 B b T8 A % T oK T LA R A, a7 B0,

1) X S bR o 53 A B BB e, FEORH I8 T LR SRR AT 7O AU T 82 T (B
TCAE SR B I, H T T R R B T K A7 A 7 A TS BURUAR B B A RN g K A AR A A
OLo S, M7 a2 7 I ARAT BRI, JCHJE 2 b S R il D A7 BR T AR,y A BR AR Ay 2
e )2 R g R g A% 3 AT R 3 T BN, T B X (1) R B Ay R RD 2 WAL A, SR R
T AR 28000 3 56 N 1 AR S U B S, S ORI 2 R TN 2 A

AR SR 2 T BR 3 (0] 55 e 1A 3R T A FH RS R0 T8 =X 280 ) A L ) e e, i A A SOR i B AT AR
AT AR Rl A4 b S SR 7 A B8 BN T, R 0k Bz g B Sy S S DT BRI, LA S R T TR
Ok 25 B RS o7 T Xof 1 6 YA B S, B RS T B Rz g Y )2 SR 5 JRE B R E A (D) iy B — T
1€ () SEBs b A M FE N T RSN [F] T AR BB I, X b 51 i SO U 2 1E

— 1062 —



B i 107 g 25 S TR P B E O R A T M e e A R A BRI B A R R AR (.
2 B AR R AR MRS it FLRUIRAE SR SR 45 BE B I ACF- 39 (B, X HLRT U i A F- 3, (& PRI ae, i %k
i B JEOIRAE 2 J2 FNBCRE TR B, X A T[] — 1 J2 B il 28 AR 2 5 JLUCRE 2 N AP 18 R 75 74 4%
OPEIRE R, A )2 MR JREE PO 3 o 25 23 J2 M 7 JELRE A il L 4 s 1 2 = R JEE Y A
M.

7 AR A, TR T 0 TR S 20m DL, I (L) ek 2 28 2 5 B R Ok 25 1 B o iz
JIHY R, N A R SE B AN B 20m
22 HREVMHBRSEBOBFHMEEE (D) 5PR FIRAEH LN PR F b R g, %47 5
BT B I o R, R RASCCD) oM, 5 2% Bl FLAS [] T8 B2 16 i 0 s Bl 08 IR [ — IR 47
W —, BRATIH — 2 [6] — G 4 b SRR o 5, JF7E TR — TR BE R SR B — J5 b 51 o 000 5 (A0 /M
SFIME o AR R B R EE AN R TR AR AP R B 2R SO, WL DL T 2 A TRE R A —, IR TR A
TR B AR VA — J5 b 53 o 0 - S A S (R . bR & B 00 S R (R AT LIRS B FLED 2= L 5 B Y
FIGEEUMEFE . EEE R, MRS A RN LR R, MRS TR AR IR
GuAu BAGAL . CEIE A MEF SR TR S RORE R R D5k, AR —ERRE X, HH
T 1) S LA 255 H OGS B 8 80 A R R R IE R, 33 i S — 2P I A TR
2.3 WHEBUXEBITTIE  FRE T FE B0 1R AL R S X AR BRI i s ), H AR IK S
Bl FLAG B AR B R AR )2 R A T A OO, 0 T RE R AR Y DS Al T, xE LB 25 )=
14 ] RE VR DX I8 A BIR AL OC 3k 3 e o AP T R B R S, DA R B R R R TRl R A T AR
LA PO A% 19 1 MBI B BE A A5 SR A R D R R AT OR A o O WA AR AS D2 Y R RE ML IX B, AN S
FHA FR T Do A% 5 IR A SEC B L B LYY R BR T BRI S22 AT s ) s R, LA B RIS 9 B O A DX
ALK BB FEXT G, LR I 5 s A A 8, RIAT AR A5 R0 = A X

3 B BRI 3 5 e Kb B ORI R £ O 48R ) 5 2 R

25 RS BT T 82 i e bR B RO R AR B A R, AR RS SOk 26 TAAL. U
JZ BT RS B, XN, JHEAT T 25 A BR IR AT 2 0F F T M 28 R RS SO B IE, B
T2 3 d 2R 25 R Iz g 25 25 SR % ) (L C BRIV — R B2 5 B n 7 ) S5 O IR 2 ), HLAR Bl BeR
P23 TR VA — A B i i~ P /B S 5 0Tl SRR Bl KoV, I THAE SR BRL 35 R 1
PO B/ MESF I (E . T3 P e A SR R /IME S (E, AT b BRI SR A 4 T BE
B 25 PR, ol DUR I AT, UK A [R] BO{EDGF M 6 00 22 9 Ak T BE AR 50 25 2R | LA L% W] RE W A
DI R 200, kAT B S O v M T A R D A AT BE R A I AR B e, A DR AL B A i
0 T2 AR 31 ) e X 450

FOP BRI AV o COAKHS B FL 48 75 B 55 )2 702 5 8 A s N B WORE , 38 e X % 32 442 J52 1
RV 25 1 7 S 0 R A 5 i 1 L )2 2 FEAURABL s (2K B AL 1 A B RN 8 /s 0 3 55 2 00 2 IR, %
WO IZAMOE S R4, I ROAR B BOR iR 45 s BB, g, 855 (1) BT a9 L2 % ACERME, T8 g
SERCHE s (3K AR BT oy B A X (D) U — B[ — 3R B2, IR 3H 5 — J5 b 52 e B it P B A/
FRIME ;s (RS NI TR, T A B LR R R 9 S A (R (S) R PEAR BT
U BERHAN 2 NI I VORE, £8P ) 0 B I A B e BRI RS R B IR, BIIBCP P {E B
(EFR(E, B0 20 0 O SRR/ INMEE 20 5 (6) K SCHR [ 26 JREE it A, 40 531 Do A% 5 i Jmy 350 DX I
WAL AT RENE , I 52 L Al AL XS R s AT B O 8, 4 HH St SR b J2 A mT e KB Ak X 3 o3 A
15 B0 B A 4518 .

— 1063 —



4 TRENH]

Fiz ORI ST IR 25 5 R R 7 5% i K b B o ORI R S i ObE A Ak F R B, A5 A T K
i AR, kK H S ) Bk A A 2 A D 2 AT IR ), DT T A 15 B 2 B 0 8L g 5 ) R b B 4
I P B B I A AR B0 o Fa BEORILSEE O vk A B 6 R R T R 4 A 3% R R
WIELLTFIUMRE L. (D RRGHAME T, $ BBLE 7 2 Ar 5150 5 E AT s Wl fb 20 5105 (2) R AR
Y ST, 25 AR BT BOR Bk B B AR R s (3) TR S I IE H POKIE BT, 5 g
TN 3 5 W B b B o BOR Bk 3 i B WO AR R o b T e 2 B AL S I A A AR AR BT R, T
FEiE FHHNE S PR 00T, SRR XS bR B0 a5 v A6 T BB PR R 738 2 H0 1)
41 BEUBZEEERER 7 WHEX PR ZE ARSI VIR, 550U F RS BOE Y 3
PR W B2 B oy A PR A B B ) s B R, DR 1 R R — Wk 35~47.75m, A LR 48k 3
2, HA 22 b2 (104), RIEEMMMAVIRZ, AW EGa-K OGP, RS, K
SIS SRR, SR, A R AR E KM, RE ) R AR AR . )2 A B R
HEA ) Bk D] RIBOLI A o3 A o ik s R AR, AR
42 HEMERREHMFNSENETHYE LS E IR AL EEN, R )P %
B T —, H— B BCH 15.1, 13.7 f116.1m, i 15.1m K 8550 5 R B 24, 13.7 /il
16.1m 43 3] hy il FL A8 7~ 149 100 22 d5 RS T A S8 I 1 05 3 IC AR B O, A 1 — R B2 19 3 B PR IE T 45 L 72 1
— R BP0 . A —HJE N KSR ERAE ], RVECK Tmo B0 245 53 o5 S0 kL 5 1 11 38
EAMEE B LR 1

F 1 AR BIEOR BRS39S /ME P

R VAN 2 o e ol B H— 5 RS % (d37) Bk
Hifl RIS
/m (i) 15.1m 13.7m 16.1m 1%
12.30 8.00 9.60 8.80 10.20 12.63
7K101
@® 16.70 7.00 6.40 5.90 6.80
7K104 13.65 8.00 8.80 8.00 9.30 17.37
7K109 () 17.44 6.00 5.30 4.80 5.60
7ZK110 17.65 10.00 8.70 7.90 9.20 12.12
7ZK111 @ 12.05 6.00 7.30 6.70 7.80
7ZK112 15.25 23.00 22.80 20.90 24.20 470
7ZK1YZ4 13.61 13.00 14.30 13.70 15.10 8.40
15.07 10.50 10.50 9.60 11.10 5.30
il 114 7ZK1YZ6 15.55 10.00 9.70 8.90 10.30 3.70
ZK1YZ7 16.97 14.00 12.60 11.50 13.30 8.80
@ 16.90
SEH5E 15.10 10.50 10.50 9.70 11.20 8.47
UNERS ST 7.90 8.00 7.60 8.80 5.28

e ORBBEER S A QWK & AEYHL, Siit.

4.3 AR ERIERAE RN EEEE R H A

43.1 RAGWEHT P mer BEAa 7RI SR P R H BB SCHR (26 A9 RLAE 57k, 6 W AT KSR
o2 F T 45 R B0 s AT B AR B A5 R R, AR, R R 5 T R 5 R R
D% ; FLRERE, K AEBALRIRE S R S BB 50% . (B, ASTRAL L8 2% B I B AT Ak 1 6 1k )
S0 4 SR B O AR O, LK A 2 VR A ) T A DX A o 5 UK

432 RAGREMHTHEFAR FHFLEELS T B HREGRAH S R24H T % EAR 5B R
R B ECE B RN S R . AR 2T W R AR, AR BT AR T BB B L BB S  UIME Y

— 1064 —



B, PAESEAE 1Sm L E N L AR, NSRRI R R ERE, XM TR
JEA 40% VL bR A AL s LRI, v AR 2 AR A TR S0 A LN 2 R AR A . T ORI Y
(B, AP 20 i J2 A T 5 R R ) 4 2 A WA

F2 AR B AR BT BORBIDRL 3 2 HOME 1 WAk A )

ol Wik 3 51 TALHI 2R
P S L FORL o

} JIMELF- i i - o 2 i BCRCP 9 il AR/ 1 48
m

A MET R 1% W mR i R i e
13.7 9.7 7.6 5.28 9.8 13.1 Wik WAk WAk WAk
15.1 10.5 8.0 5.28 10.4 13.9 WAk (7 WAk WAk Witk
16.1 11.2 8.8 5.28 10.4 13.9 N4 Witk itk Ak

433 FEW G A H e BT E AR AT B A A0 B B R AL R S L T
WAL, A R T e A A 1 830.5m Y, MY TS bR m A . TR R EEA -, H
=N o s VAT R NOYae S SN R DU R

6 5 B A 2 R B A AR A N IR A AR L Y N 3500 s
BIE 1 B I f
- *E*)E%E?LT%?RI?@@E%?E%*JU Bl R E | [—:: SR
WAL F s, R = R b )2 A X Sk R AR N 4 = 5t
TR 5 P 1.827.0m, AR 73 8 Jy 1 813.8m 14 M 1 | e
G JLR, PERR 1 827.0m Ak B AL i 1] — 5
)2 W B ik b = FE, R AR 1 813.8m & fL 18 X 1
R R RS R, B, W R A E| = "
M1 W

i St o U s (F W D A N A 1S
At T R AR R A 1 DX

EH PRGBS SN ) 7E C fUAb /N (242kPa) o FRUL, #E HEAT W ) 14 I = 0 22
AEFN B, HRC b 8 07 g R AR 3 A A IR 5 9 R IR 0 7 o o UL A 7% T R T D 22 P VA A X
S, A A BROT 19 A% 8 BIOR it R, K 22l i BT A B vh A0 RD J2 R AT AR B HL, 4% B ). Boussinesq 3¢
T2 T R i g5 A R TR P RS T AR KA A A e e A A S S R B R oy, ok i
XA R R AL T REMEREAT R, IR I (2) 5 SOBAL T REPE R 45«

LIQFTP=N_ /N, (2)

P LIQFTP NP BBAL PT BEVERYFE bR, MLIQFTP < 1B}, IRERE AW, HLIQFTP> 18}, &L

FEWRA 5 Ny 0 BE IR BEAR AR A A 4R B0 oy B, LR a2 01— AL R s B3 o R 2 TR 2 188 TE RS i 17
EIEFRAT s N, 3 A b v BN e o R0 (6L, R P Rt 35 o 19 P P (sl M- P 4 R 5

N, =N[0.9+0.1(d, - d, )] 3%, (3)

f# N, A A 530 o o B S ol B S 5 N o I D S s o B o BB ME (L s p, o T O B

AR (%) .

P 2 g b B ot OBOH — PR S 13.7m Ak 9P 208, 1 bR 25 5 IO MBS, 7 b R BBy 2Y
[5-20 ;- 4 DO 1 e~ O 7 = b e B = 7 e o £ s i 3 P £ R < A N 1 B 9 Y ) = i
FE AR AR WAL, T R I AE ) 3 4 A Ay 5 B SRR/ DX e AR A 5 WA Y DX R 1S m TR
BESEE JRe K, FAR X IR 6 T B, LR IAR /N o 3 RIEL 4 43 50 45 T 300 7 R R A 2 0 T T ) VR
AR AR (LRI, ALk SE T, REAS T T B 1 A7 20 )23 P9 9 T BE R A DX s Ay 4 A i O o

P S 25 T A SR ol BORN R 5 S IR/ MBS S AR ) SR R AR 2 A TR R G AR I A X

— 1065 —



(a) ILFEHF (b) #EFEHT
P2 ] BT A2 T B AL XI5 A =l (Ngys=9.7, p, =5.28%)

N N
>

0.65 o W~
T N fa) 065 sz
0 S

(2)AB(EF )] i (i3] 1] ) (b)AE(BF)3] 1 (5307 1))
P3O RE I TR BN S TR ) R AL P8 AR SR (2R (Ngy5s=9.7, p, =5.28%)

— R

j 0‘3\ 09 QY Qo.,(" I - 00 94 o Q?’ Qo\l') ~
(2)AB(EF ) | T (] 1] ) (b)AE(BF) 1 i (R[]

B4 AN R0 W R AR S R (N s=97, p, =5.28%)

[T
NLIQFTP: 040506070809 1
> Y —T LLIQFTP: 0.405060.70809 1
z

(a) HEEmF (b) ZEm
FIS DT th i ab )2 vl BRI A X S A 2 (N, 5=7.6, p, =5.28%)

WAL S AIIL, UTREEE, AR AR 2 TE W A R BRI X R R AR WA, Wik
X 3ok i R 8 A AT B A, A WL TR 1S m W RO A B K, R WOV ORI SR
] 35 4 4% 300 R BHE ST % A% 38 4 A5 905 BB 1N B 0 2 2 R R WAL, E 1S R AR VA IX Rk B R K, 44 o
HETH R 40% .

M 22 Lt 36 50 b B B VOB AT L, A B U — R IR 13 7m . R v B o RO 8
(8. RS B IBOMESE SR, X0 50 I R ob A 0 2 B AR % e T e A . R, AR 13.7m
TREEAL , bR B BB 908, ok 3 12 B0/ P 24 (6 ) 2 T A 4 0 2 10 T RE R AL IX 38 25 e A
LI, B HEIE LR A BT BE AL K I = R RS ZR R, 3% R Bk i R A A R K
SOUBEXS I W02 A S0, 0T IR TR Fh 4 2 A B0 AT A R R g E R PR R, 1
o 2R B BN VILRE I, 0 5L TR op 4000 2 30T 52 I R % A WA 5 0 A2 I 7 ) 35 4 A9 5 B0 JR) 3 /N X
R AL, 76 1Sm IR A WAk DX R A, o ) 5 i AR 4%

— 1066 —



5 45k

A LA T 1 SCHR (26 ] v 9 b o B3 A o B3O A0 0001y 36 D kil B T 2 A IR T AR K il 5K
B0 0 5 e 5 b Bl BOMURORL & i B O, DL g D AT RE T DX IR A A S e (1)
DL 0 R 225 1] 56 4t % 3 1T A1 FH 58 7 82 2 28 e 0 400 S At 40 031l 0 BRI B2 g, 9 DA A A8y 44
TR FE MR A 820 5 (2) LT AR B 2 R0OBUE W FT RSP S A ME - B R 5 B 1 Tl 2
By B OrE s (3) i FH AT FRIT A% 2 IR A JE %, X IRA% I A5 s BT 1) DR E A 7 W A 0501, L2 iy
Wb JZ B 0] RE W Ak X3

SR FH A5 003 )5 LR 25 BB AT IR T B i A 0 00 R Rz g s oy, i LR v B R 0 8 E 2 h
WG, SEBR EARSR R REFEIA Y SESE, 75 MLYE 108 T A9 20m IR EEVE RN, %05 iz A FAY 5 R
ML S B B0 - TR0 2 B AT R, R TR T S BORE Y H T O i, (A SO X L
25 68 RN T S 249 R /NP 2 R B ABE R PR IE A o DR A R A S T R SR AR A R,
TSR AT FEE, SRR HE R Bl E A ¢, OB EAIE— SRR S35k, T REGS K
RSO T7 151 A Seed fi b ik (T Bl br B0 6 € PUIRAL 58 3 ), X oA i A AR A i 3t
MR, WS — B

& % X #:

[ 1 ] Seed HB, Idriss I M . Simplified procedure for evaluation soil liquefaction potential[J] . Journal of Geotechnical
Engineering, ASCE, 1971, 97(9): 297-313 .

[ 2 ] NCEER . Technical Report NO . NCEER-97-0022 . National Center for Earthquake Engineering Research[ M ] .
University of Buffalo, Buffalo, New York, 1997 .

[ 31 YoudTL, Idriss I M, Andrus, et al . Liquefaction resistance of soils: summary report[J] . Journal of Geotechni-
cal and Geoenvironmental Engineering, ASCE, 2001, 127(4): 297-313 .

[ 4 ] Seed R B, Cetin K O, Moss R E, et al . Recent advances in soil liquefaction engineering and seismic site re-
sponse evaluation[ C ]//Proceedings of Fourth International Conference on Recent Advances in Geotechnical Earth-
quake Engineering and Soil Dynamics . San Diego, California, 2001: 1-45 .

[ 5] SeedRB, Cetin KO, Moss R E, et al . Recent advances in soil liquefaction engineering: a unified and consistent
framework [ C]//26th Annual ASCE Los Angeles Geotechnical Spring Seminar . Keynote Presentation, H.M.S.
Queen Mary, Long Beach, California, 2003: 1-71 .

[ 6 ] CetinK O, Seed R B, Kiureghian A D, et al . Standard penetration test-based probabilistic and deterministic as-
sessment .of seismic soil liquefaction potential, Journal of geotechnical and geoenvironmental engineering[J] .
ASCE, 2004, (12):1313-1340.

[ 71 A&, F2R. BES R A e FEIFIM] . Jeat: HE th i, 1999 .

[ 8 ] Eflism. M bm R WIslT] . & TRk, 1982, 4(3): 1-10.

(91 XUEEHE, 7v A1 . A SERIE T G A 2 0 W A A e [C 1/ 3k 5 Tl SRR BTAR |« bt MR At , 1984 .

[ 10 ] Ishihara K, Matsumoto K . Bearing capacity of saturated sand deposits during vibrations [ C ]//Proceedings of 4th
Japan Earthquake Engineering Symposium, 1975 .

[ 11 ] Whitman R V, Klapperich H . Model tests for earthquake simulation of geotechnical problems[]J] . Soil Dynamics
and Liquefaction, 1989, 2: 323-334 .

[ 12 ] Finn W D, et al . Analysis of pore water pressure in seismic centrifuge tests[J] . Soil Dynamics and Liquefaction,
1987, 3: 71-85.

[ 13 ] YoshiakY, Kohji T . Settlement of buildings on saturated sand during earthquakes [J] . Soil and Foundations,
1977, 17(1): 23~28.

[ 14 ] Popescu R . Centrifuge validation of a numerical model for dynamic soil liquefaction[J | . Soil Dynamics and Earth-

— 1067 —



quake Engineering, 1993, 12(2): 73-90.

[ 15 ] Dobry . Centrifuge of shallow foundations on saturated sand during earthquakes [ C J//Proceedings from 4th Ja-
pan—U . S workshop on earthquake resistant design of lifeline facilities and countermeasures for soil liquefaction .
Honolulu, 1995:493-508 .

[ 16 ] Kawastk . Dynamic centrifuge modeling of an isolated footing for transmission line tower[ C J//Proceedings from the
sixth Japan—US workshop on earthquake resistant design of lifeline facilities and countermeasure soil liquefaction .
Kawask ,1996: 234-243 .

(171 BRsctb, TIE st son, % A ST A 7E /R A L AL 4R s S AL w5 [T ] . s TR S 1
PR, 1998, 18(4): 54-60 .

[ 18 ] Men Fulu, Cui Jie . Seismic liquefaction of subsoils of buildings[ C ]//Proceedings of 3rd Euro . Conf . on Structur-
al Dynamics . Florence, 1996: 1051-1058 .

[ 19 ] Men Fulu, Cui Jie . Influence of building existence on seismic liquefaction of subsoils[J] . Earthquake Engineer-
ing and Structural Dynamics, 1997, (26): 691-699 .

FItERR, AN, BROCA, S5 . d S I R db i AR 0 B R A e A i [T ] KR 2, 1998(5) 1 33-38 .

[21] BRsCAe, 2%, TR at, &8 . A Sy AR X e 56 1 b 52 i Ak A 0 3 #0000 3 (0] . K 248, 2000(10)
36-43 .

[22] 57, Brscfb, Bor B 2 pE AR 2ot i adt S b 3 b sz W Ak (T Ak 40 B 7 1 [T ] L SR8 AR 5 AR IR E)
2001, 2(21): 121-125.

[23 ] Ffd, BRocte Nk a8 i3med £ )2 M i A K3 Jr i i 5 [C 1/ e P M R A = DRSS
W 2308 . A E G, 2004 748-755 .

[24 ] BRscAl . sl 5 — fh £k 0 ) B i 5l a5 [C /35 L A 1 4 8y 2 2 R 2 B S04 . JE T, 2006
255-258.

[25 ] fupse . gt S0 e | 85 Il IE 4 HOR AL T RESE i 2 3T AG (D] . A ESL e R, 2000 .

[26 ] GB50287-99, /KFK L T FtHu 5t B MELS | .

[27 ] BZER, % . THUKL A O TR (R AR U148 W IR TR % A BRAYH] , 2008 .

(28] M, 45 . 7 WK AT AR et (R BUAR . DU )1 48 3 5 R 5 A BR 2 /], 2008 .

[29 ] JHSRZE, WRACW , 45 L KU T7 B) e oty U 7 Ml b R 2 A PE PR R LR ] . SR . 00 )1 SRR R BR 54T
3] 2007 .

[30] #EA, XINE, 47 WIK ki) S0URE At B 35 2 00 i AL I B g i [R ] b st v EDKRK i R 22 B
FEbE , 2008 .

Study on the method for evaluating sand liquefaction potential

YANG Yu-sheng, LIU Xiao—sheng, LIU Qi-wang, CHEN Ning
(China Institute of Water Resources and Hydropower Research, Beijing 100048, China )

Abstract: In this paper, a new idea adopting equivalent fill embedded depth of subsidiary stress was put
forward to consider the influence of subsidiary stress caused by superstructure with a finite foundation. It
was based on the SPT blow count method in Code for Geological Investigation of Water Resources and Hydro-
power Engineering(GB 50287-2008). Mean value method was used to consider the discreteness of the SPT
blow count and clay content, and finite element method was used to determine the liquefaction area. A
case study was introduced by evaluating the overburden liquefaction of the gate—dam structure in Ninglang
Hydropower Station. The results showed that there was no liquefaction occurred in the sand layer under the
gate—dam when suffering near earthquake, and only local areas at the corners of the structure were lique-
fied when suffering the far earthquake.

Keywords: sand liquefaction potential; standard penetration test(SPT); influence of subsidiary stress; dis-

creleness
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