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<-rzct: To understand the performance of Qingcaosha reservoir under earthquake loading. the seismic

~“-ction of levee embankment was studied by the finite element analysis program for liquefaction

---ive stress of different elements were compared. The computational results prove that the acceleration
- --= ground can be amplified by the levee; that the residual deformation of the soils under 12 meters be-
— =< so little that it can be neglected; that the effective height is largely decreased and that it is very dan-

- s especially when it is in high or full storage capacity. All these weak points should be reinforced in

-—>-2ct constructon,
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Fig. 1 Balance condition of interface between solid and fluid
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Fig.2 Map of multiple shear mechanism
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Fig.3 FE Model of the levee cross-section
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Tab.1 Material characteristics of the soil layer
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Fig.4 Time-history curve of input acceleration
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Fig. 5 Time-history curve of different nodes
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‘Tab.2 Residual deformation of typical nodes

m
ZEEBRATIE N3259  N3230  N3077 N3006
K [i5) 0.16 0.18 0.93 0. 040
-G 1. 00 0. 60 0. 38 0. 003

PRI A 3259 PTFEAE T 1.0 m, B, 3R TR
AREHETRET 1 m, (SR ERK O, 2 B 55
55 8] REAS KB 2 N AL F & K L sk Bt 7K A7 , e At BT
REREBIR M- EER. 2 MEMMNES SXkE



A1}

= HER,E R E RN BE G A EEIH 243

TE KRB AT AR R HIRRBAE R R AL, B 10,11 45
= =T AT I E RN 4 0T 26 ST HO A IR R B B R ) B RS 3 B R SR
) LK IE J1 KA HBEME.
TEHBBILBAEARA A —dw)/dw & 5
SRS A BRE MR T AR A .
= e mETEBILEAE S L ENS . WE B v (I
=== = E KR AT 1480 FIEATE 480 M H o b ;
A BT KE 0.8 DU, T BOURES £

0.008

= 14710 474 RAE 0.55 £ 4. WL, R4 Lo Y
EEEABMGESEN, FRERE B AL
?fi-'?“—_\ﬁiﬁuE!’J?LEi’Eu:iﬂ FEEE, Xﬂ"
L MERERE T LHIR G &MU —

: """‘mﬁ'h 2 ,?ﬁﬁam%ﬁﬁ,ﬁkHH;ﬁfﬁ Fig. 10 Curve of dynamic shear stress and shear strain
1480 L BRIT 480 MR AEILE /AN, B 450

11 (! .‘I
[l|

¥
ml

Bl 10 ZhBY RSy B R 38 i £

H'” l

i
{1

L30 ’Tﬂmtbﬁgrﬁﬂﬁﬁtﬁﬁf’ﬁ%,ﬁﬁil:% as0 | , -
= —E/O EmMzZXKSEALS . & sl
. T sl HR
0.8 ; 5.0 / :
00 -200 -40.0 -600 -80.0 -100.0
‘5’ 0.61 A e seararameee T TRTY 0a /kPa
S ,.".__.5',"—'—" (a) #.TT1480
— 04r iz
= i [y #8. 751480 65.0 -
5 ,:’! ..... WJ&]B]‘VM 60.0
02 FAN S ,‘E%iﬂgg 55.0F HO AT
’ e 4s0f
G0 it t = 75 20 < 400]
35.0
tls 30.0 :kﬂgﬁ
TS & TR TLBUKE J Bt il
E Time-history curve of excess pore water pres- -500  -80.0 1100 -1400  -170.0
sure ratio for different elements (b;’:ﬁly_g:M
= o FNEPF AW A B ERLBR K E S L SF .
E=-7m. AEAR, T 20 m XEFEAL B ”
= JLFAH Ovﬂ@%ﬁﬁﬁﬂﬁﬁ,ﬁ%ﬂﬂﬁlﬁﬁ P .
= m SRR EMEER; B4, BILEK & Sl
= - EERAEFHF 2 m &b, BREF R TR “N —
FE=EEFACEAEEANER.EE ARG E 0 g T e S
= ALUEEMU EFEERYMETLERBM ., 0. /kPa
Z=FHABKBAERE T RO LIRS, Wk (e) MEASD
270
S = EEKAE B R L R, G o N
=z _ETE?LE#}E&%%% g, . 210}
2 180}
" ool y
B _ﬂé\iﬁf
9.0 \’AM W - T
2300 -40.0 -50.0 —60.0 ~70.0 -80.0 -90.0
o BBILBUKED LSHLSHE il
(d) #.7T474

Isopleth distribution of excess pore water pres-
sure ratio B 11 HIThA RN AR
1) BT 1 BT N AR A N 1 B AR h £k Fig. 11 Effective stress path of the elements



244 BAEEILIRXRFFRAARAMNF R

B2

AP 10 BT, 52 3T H# R KA A9 BT 1480 4b &k
BYN AR 1%, 880 1474 F1 474 B R BI R AE R
0.4% ., HJC 1474 M 474 IR B /NI E B R H 2
AT, BBl R K, 3l 2R 4 A BT RE B /N T B o 9UkL
B A T HES BT RE B, BT LR R R R AR R

e 11 A] %0, b R # LB K R 7 B9 36, FE 3
b F 7K 437 f9 B2 TT 1480 F1 480 £ R 7 B R B, 4
EF O, HRKRETH I EE; MELREELZEMN
1474 #1474 BRI R BT/ B9 BN J1 AT I 7 58
BEAR LR K, e 25 B8 B R A BB T A B AR

3 & it

A SCAR$E FLIP 725, Xf # f 4E F3 T 32 By i 3
SR EHET TEUE ST S B EHESIRA

(D) 7 EHR R ZLERMET, 45 1 FF
TERCR T b 325 0 fn ok B, Bt AR P O 492, +
R BB AL, WAL 1 2 2 DB I A #th 7R I AR S
B R ER 43 W/ 3R Y 3 R B 3R BE . Il K O 32 B L
BEmMEERK, BERGHENEFHH.

(2) PUREBIZE 7 E&HT  RIEERZEE
BEREEREFIREMEE, MM T 12 m A RZRRAE
EeaB/ARTEP O EEERE. AREE TR
BEZ , EENLFEAKMSRBEKA, ATRER A TIR.

(3) &7k SR HMU— % 75 B A i £ BT Z ) iR
BY 7 7 5 W o R 7R 2 B W AR Ak B b, PR AT i X A
b Wtk

(4) LRI GRAE I, B A LR B TRER /D
FRTBABEEMEFRHIINTEER, BELAH
ERrmERAEE WL FEHL W b, JLTP A0 s
RS ESL. SEEs T KA BT A RN TR
B, 5K KPR E R AL

SEHk:

(1] & M0k, 5EE, % BREAREITHENS
Jrel]]. KF%4%,2002,33(10) . 113-118.
ZHU Wei, LIU Han-long, GAO Yu-feng,et al. Prin-
ciple of earthquake resistance design of levees []].
Journal of Hydraulic Engineering, 2002, 33(10):113-
118. (in Chinese).

(2] #x®R.28 & 20,5 KRBT ER L
ERES L] KFI*#4R,2001,32(1):57-61.
CAI Yuan-qiang, QIAN Lei, WU Shi-ming. Seismic

liquefaction and stability analysis of Qiantang River

(3]

(4]

(6]

(7]

(8]

(9]

(10]

(11]

Embankment [J]. Journal of Hydraulic Engineering,
2001,32(1):57-61. (in Chinese).

X I, F 1MW, BEWE, . LU0 R EE R
RFERK U] ]. &+ 15 ,2003,24(5) :696-700.

LIU Han-long, FENG Tu-gen, GAO Yu-feng, et al.
Multiple mechanism boundary surface plasticity model
of saturated sand and its test validation[J]. Rock and
Soil Mechanics,2003,24(5) :696-700. (in Chinese).
XD Hait, — R, . KREIA RS 3k 2 B 4t
REMAHT)]. &L TR¥H,1998, 20(2):26-30.
LIU Han-long, IAI S, ICHIII K, et al. Seismic re-
sponse analysis of large-size caisson quay wall[J]. Chi-
nese Journal of Geotechnical Engineering,1998,20(2) :
26-30. (in Chinese).

&=L, B, S ATt R R RS
SERILFHNERSGREWRRI] SR N¥E5IR8
#4,2005,24(11):1978-1985.

MENG Shang-jiu, LIU Han-long, GAO Yu-feng. Exper-
imental study on the mechanism of earthquake-induced dif-
ferential settlement of building on liquescent subsoil by
shaking table. [J]. Chinese Journal of Rock Mechanics and
Engineering,2005,24(11) :1978-1985. (in Chinese).
R TAE A E ARG SERRBHR
() R IE 5T &3, 2008,28(2):171-178.

LI Pei-zhen, REN Hong-mei. Shaking table test on
{ree field considering soil liquefaction[J]. Journal of
Earthquake Engineering and Engineering Vibration,
2008,28(2):171-178. (in Chinese).

R, ZEAR RS . TS UL AR T e AT i IlE R s
EHEBT] BN KR BT, 2004,21(2): 126-
133.

MING Hai-yan, LI Xiang-song. Unified critical state
sand model in flow liquefaction deformation analysis
[J]. Journal of Shenzhen University(Science & Engi-
neering) ,2004,21(2):126-133. (in Chinese).

K. ZEE BER L IREEEFR] 510
%,2007,28(1):193-196.

MI Zhan-kuan, LI Guo-ying. Study on aseismic mea-
sures of earth dams in meizoseismal area[ J]. Rock and
Soil Mechanics,2007,28(1):193-196. (in Chinese).
HRER. DLIREERIREERESHBEFERR
[D]. B3 - ¥ K%, 2007.

TORU S, FUSAO O, YOSHIO O. Characteristics of
ground deformation due to liquefaction[J]. Soils and
foundation(Special Issue),1996(1) :65-79.

lIai S Matsunaga Y, KAMEOKA T. Strain space plas-
ticity model for cyclic mobility[J]. Soils and founda-
tion,1992,32(2) . 1-15.

(FAE% 4% .9 T%)



