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Shaking table model tests on face-slab dislocation of concrete faced
rock-fill dams under earthquakes
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Abstract: Shaking table model tests on concrete faced rock-fill dams are designed according to the elasticity-gravity similarity
rules. Face-slab model materials are developed, and a system for the image collection, storage and pattern recognition is
presented. On the basis of the results of the PIV analysis and the numerical simulation, the dislocation mechanism of the
face-slab under earthquakes is analyzed, and the results are compared with the real dislocation damage of Zipingpu Dam during
Wenchuan Earthquake. The results of the model tests agree with those of numerical simulation. Both of them reveal the slab
dislocation phenomenon of Zipingpu Dam. The results show that the main reasons of the face-slab dislocation are the thrust
force towards the upstream and the friction force towards the downstream along the slab due to the permanent deformation of
the rock-fill. Shaking table model tests can reflect the main damage characteristics of the prototype dams.

Key words: concrete faced rock-fill dam; shaking table model test; pattern recognition; PIV; Zipingpu Dam; face-slab

dislocation

5| TR, MG KA 340 m, W1 1 FFm.

jillf3

2008 £F 5 H 12 HARAEAETON HLIG M8.0 4352
HATHREE R PR TR LI (A AR A
PR KB R XIE, 6 Kb RUK T A ) 2 4t
JR R R AR TREEERE AL 17 km,
SR XU T EORHUINTIC 9 0 #6 S A JT2RR - By
L MBI AL Y RIS R AR 5K R B AR 5
ORI TL 8% 52 7 W 5 W R AL AR s IR A BT 1/5
DUy A HE A RN RIS s MIAROBEAS . i A A AN
TS IF] 3 15 4 55 2R 2o R0 R 2 4 (1 da Kk
p2 52 845 m i FE . VR BE L IR (R T4
DT RHERE SIS, BKEE 17 cm, R 26 B

BRI NS T, A Ak
Rtk A ATUHRR S N BT T THAR B T B R 1
YORE, BT —RAIBCRE. R, T Rk
MREFBORE, JCHRE o 1w LA IR B
XA A IR FE AL OR M A e, H
BPEANREMS ARG R s e/ I T A I Pse & 4=t
BEATHER PP o SEPPAR I H e — 28 Py il ve it

EEWR: HKRARFEFETH (90815024, 50978045); L4
BRI E  (2009T017)

Y HEA: 2011 - 01 -21

*HIEE



52 3

FLZEnt, A, AR iSO AT I AR S 5 B R T 259

PRAERDRE 2% 50 A3 O 150 m (VR 1 TR HE A 01
CHARID , PRI IAHTIA RN XS TR
B AT AR s

SCRRCLAR G LA B (0 I A A o, =0 =
SRSt 5% A A B 1) T B AR ORI A
Ky 3t % R A AR AL A TR 52 210 1) R A
S EUTHARAE it T4 — SR AR S8 A R AR
SCHR[I2PE TS BTk, AR B 5 32 20
THEA A TE A 7 A (R K KA 3 SRR TS I
L%, LSO B S AR BRI S BRI, AR
T IR () A T BTV . SCRR[OTHR A AR S
8253 A7 A S AAE R R IG (R 45 A, HBRE AR 5
UK AT 7 A 1R TSRS m 2 At R 45428 3 5 [
(Y T AR 2h I 7 3575 A P 380 T TR 7 0 T4 £ LA
Lo = IYITARBE 22 G, (EA TR A BT 7 A2 1
TS BRI g 1 AR BEAT R 201 o

H Tl SEROUIN 45 R KIRALE o TR & AL
BT E IR o =Bl B R o o PEARRE X — L
I T AT T B R BRI th T IR
W AERIE, B EDWHOW I B UADSR LR, R
A IHIAK I EIAT T2 R R,
gy R RIS SO T ST AT UL L 00 ey
AT RE A T AN IR LA Ao 56 K5 v 555 vk 2
TB.

AT EG A R RIHE D) I P SEBRRE #, R
ezl BRI A BAE AT AR S 5 (55, RbRE
VRN TR A LTRSS 5 HLEEREAT 7 PR 20 HT, JF
XS HUE 3 752 & B REAT T 5k

=

B1 miEaTEE"
Fig. 1 Sketch of dislocation of face-slab
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Fig. 3 Gradation curves of prototype and selected materials
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Table 1 Parameters of face-slab materials
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