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Table 1 Parameters for simulation of PFC*®
k,/MPa k,/MPa S n by/Pa b,/Pa 0/ kg m™?
500 50 0.6 0.2 2100
50 5 0.6 0.2 250 250 2200
50 5 0.6 0.2 200 200 2100
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171 mm 12 mm 43 mm.
2 . 4502.
8
3
PFC FISH
< i
. 2
o8 é 4
°5
2 3
Fig. 2 Model for earth-rockfill dams Fig. 3 Distribution of monitoring points in dam
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Fig. 4 Curves of acceleration
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Fig. 5 Relationship between magnification coefficient of Fig. 6 Responses of acceleration
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3.2
7 13 5
7
1.04 mm 145 cm
161 cm
3.3
8 8 a

8 b



3 299

— W3 — WS

fsF ) /s
0 0 01 02 03 04 05 06 07 08

-0.4

{i#% /mm

-0.6

iz /mm

-0.8

.1 -
0 01 02 03 04 05 06 07 08 L0

Ma] /s -12
(a) AL (b) AL

7
Fig. 7 Dynamic displacements of dam
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Fig. 9 Dam deformation
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0.75s 9.52g 11.40¢g 13.31g. Fig. 10 Dam deformation considering size of
2 2 rockfill materials
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Table 2 Dynamic responses of dam
/mm /mm
9.52¢ 1.04 0.66 2.81
4.3 11.4g 1.27 0.73 2.63
13.31g 1.40 0.786 2.45
3.
4 4
3 4
Table 3 Main parameters for numerical simulation tests Table 4 Results of numerical simulations and model tests
/
Hz /s
404 9.52¢ 132.8 0.75 Jm Jmom
30g 7.14¢ 9.6 1.00 40g 1.04 2.81 1.15 4.16
20g 4.76g 66.4 1.50 30g 1.17 2.97 1.19 4.51
10g 2.38g 33.2 3.00 20g 1.21 3.14
10g 1.65 3.45 1.31 4.91
4.4 1O kTt
05| - TEE
g of
% -0.5 | e
-1.0
132.8 Hz 0.75s Ls
9.52¢ 2/3. "0 02 04 0.6 08
11 B[ /s
11 11
1.31mm 0.56mm. Fig. 11 Curves for displacement of dam crest
184 cm 78 cm.
5



3 301

1 . J. 2002 1 63-66. ZHANG Wei-min LAI
Zhong-zhong XU Guang-ming. Development of an electrohydraulic shake table for the centrifuge J . Hydro-Science and Engineering
2002 1 63-66. in Chinese

2 ARULANANDAN K ANANDRAJAH A ABGHARI A. Centrifuge modeling of soil liquefaction susceptibility J . Journal of Geotechnical
Engineering 1983 109 3 281-300.

3 J. 2001 23 1 28-31. ZHANG Wei-min
KUSAKABE O. Dyndmlc centrifuge model test of sandy layer J . Chinese Journal of Geotechnical Engineering 2001 23 1 28-31. in
Chinese

4 J. 2003 25 4 504-507. WANG Nian-xiang

ZHANG Wei-min. DdeHllL centrifuge model test for concrete face rock fill dam J . Chinese Journal of Geotechnical Engineering 2003
25 4 504-507. in Chinese

5 J. 2009 35 5 67-70. WANG Nian-xiang ZHANG
Wei-min GU Xing-wen et al. Dynanuc centrifuge model test for Changhe dam J . Water Power 2009 35 5 67-70. in Chinese
6 . J. 2009 28 5 121-126. YANG Gui LIU

Han-long CHEN Yu-min et al. Research on size effect of rock-fill materials on dynamic deformation property J .Journal of Hydroelectric
Engineering 2009 28 5 121-126. in Chinese

7 . I 2009 30 6 1549-1554.

7ZHOU Jian WANG Jia-quan ZENG Yuan et al. Slope safety factor by methods of particle flow code strength reduction and gravity

increase ] .Rock and Soil Mechanics 2009 30 6 1549-1554. in Chinese

8 CAI M KAISER P K MORIOKA H et al. FLAC/PFC coupled numerical simulation of AE in large-scale underground excavations J .
International Journal of Rock Mechanics and Mining Sciences 2007 44 550-564.

9 BARDET J P PROUBET ]. Shear-band analysis in idealized granular material J . Journal of Engineering Mechanics ASCE 1992 118

2 397-415.
10 . R . 2006.
11 SL203—97 S .
12 . J. 2003 25 1 26-30. KONG Xian-

jing LIU Jun HAN Guo-cheng. Dynamic failure test and numerical simulation of model concrete-faced rockfill dam J . Chinese Journal
of Geotechnical Engineering 2003 25 1 26-30. in Chinese

PFC numerical simulation for dynamic centrifugal model tests on
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Abstract The meso-mechanical simulation was performed based on the dynamic centrifugal model tests on Changhe
Dam. The dynamic response acceleration and displacement and failure modes of Changhe Dam under different
earthquakes and centrifugal accelerations were analyzed. The bi-axial shaking table model tests on Changhe Dam were
also simulated and analyzed. The simulated results show that the numerical simulations agree with the results of the
dynamic centrifugal model tests. The failure mode of dam body caused by earthquakes is the local sliding failure at the
dam crest. The response on the dam slope at the same height is larger than that on the core wall. With the increase of the
peak value of earthquake acceleration the magnification coefficient of acceleration decreases and the failure mode of
dam body remains unchanged. With the increase of the centrifugal acceleration the magnification coefficient of

acceleration also decreases and the settlement of dam crest decreases.

Key words earth-rockfill dam dynamic centrifugal model test acceleration displacement numerical simulation





