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Study of evaluation model of earthquake damage to earth dams
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(1. Institute of Engineering Mechanics, China Earthquake Administration, Harbin 150080, China,
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Abstract: In order to evaluate earthquake damage to earth dams quickly and accurately, more rational influence factors of the damage
are chosen based on the empirical model. The least square method is used to re-analyze the earthquake damage data of earth dams.
The regression coefficients of the influence factors of earthquake damage under different conditions are presented; and an improved
empirical model to evaluate the earthquake damage to earth dams is set up. In the new model, irrational influence factors are
eliminated; and the prediction accuracy of the regression model is improved with the correlation coefficient of 0.908 and the standard
deviation of 0.459, which are better than the original model. By using both the improved and original model, 47 earth dams damaged
in Wenchuan Earthquake are evaluated. The results are analyzed by comparing with the real seismic damages, preliminarily proving
the improved model to be more satisfying.

Key words: earth dam; earthquake damage; improved empirical evaluation model; Wenchuan earthquake
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Fig.1 Dam crack of the Xinyoufang Reservoir
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Fig.2 Auxiliary dam landslide of the Minle Reservoir
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Table 1 Classification and coefficient value of earth dams damage factors
T H B3l I3 FERRA CIEES S &3
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ERRE, WAl A e, PIUK T s %5,
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) 2 VI 1.12 1.10
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FHR R 0.711 0.908
bt 2= 0.321 0.459




3670 b + 7 % 2011 4F
x2 WIHERS LMRERTIRESREREER
Table 2 Damage factor values and evaluation results of part earth dams of Wenchuan earthquake
. W14 i K Wl K fblfil fbl% hﬁl{ﬁ HREZIEE SR i = - "
/m /m R 2 R BRE /JE e

1 JUSBIR K 1 100 7.55 N 2 3 4 8 4 4,07 4 4.02 4
2 R T KRR 1 182 18.00 PN 2 1 4 8 3 2.97 3 2.87 3
3 )\ —ZUHEEKE 1 148 9.00 N 2 3 4 8 4 4,07 4 4.02 4
4 JUREIEAEK 1 120 20.00 Pt 2 3 4 8 4 4.07 4 4.02 4
5 CHOWBELKEEMOKEE 1 45 9.00 PN 2 1 4 8 3 2.97 3 2.87 3
6 KB 1 37 6.00 PN 2 1 3 8 3 2.43 2 225 2
7 CRERBREWYUKE 1 38 9.00 PN 2 1 4 8 3 2.97 3 2.87 3
8 o R 1 LK 1 314 21.00 N 2 3 4 8 4 4.07 4 4.02 4
9 KIRZWNILIWAKLE 1 241 17.40 I 2 3 4 8 4 4,07 4 4.02 4
10 KEEERFIEAKE 1 120 8.00 N 2 3 4 8 4 4,07 4 4.02 4
11 WA 2 WK 1 130 18.00 N 2 3 3 7 3 3.33 3 2.88 3
12 WAT 2 41K A 1 420 11.40 PN 2 2 3 7 2 2.45 2 227 2
13 Jel VEURIT K B 1 222 18.70 N 2 2 3 7 3 2.45 2 227 2
14 MBvET Wabi¥IN LS 1 470 22.67 R 2 2 3 7 3 2.45 2 227 2
15 T ARG KA 1 161 16.15 P 2 3 3 7 3 3.33 3 2.88 3
16 EREHEAKE 1 231 8.75 - 2 2 3 7 3 245 2 2.27 2
17 P AR K 1 110 14.40 - 2 2 3 7 3 245 2 2.27 2
18 BRI B K 1 405 20.00 N 2 2 4 7 3 2.99 3 2.89 3
19 kS ERM KA 2 98 11.50 PN 2 2 3 7 3 2.70 3 2.49 2
20 WIEL 2 MK 1 150 10.00 - 2 2 3 8 4 2.67 3 2.47 2
21 SRR P /K 2 1 175 24.40 N 2 2 3 8 3 2.67 3 2.47 2
22 BT 9 GACKE 1 240 18.60 h— 2 2 3 8 3 2.67 3 2.47 2
23 e X = 3K 1 400 7.40 N 2 3 3 7 3 3.33 3 2.88 3
24 SCE KIS K A 1 256 10.60 N 2 2 4 7 3 2.99 3 2.89 3
25 XU % FAKEE 1 110 21.60 - 2 1 3 8 3 2.43 2 1.62 2
26 X S K 1 107 17.00 - 2 1 3 7 3 2.23 2 1.49 1
27 A& D SEARK IR 1 80 11.20 N 2 1 3 7 3 223 2 1.49 1
28 Pk 2 LUK E 1 120 28.00 N 2 2 4 8 3 327 3 3.16 3
29 FAPREEL S TR K 2 1 145 18.20 N 2 3 3 7 3 3.33 3 2.88 3
30 HESRE I SR K R 2 183 33.60 N 2 2 3 7 2 2.45 2 2.49 2
31 WK 5 KFEKE 1 184 10.00 PN 2 3 3 7 3 3.33 3 2.88 3
32 AT K 1 95 6.90 N 2 3 3 7 3 3.33 3 2.88 3
33 J\—IK )% 1 130 10.50 N 2 3 4 7 4 3.82 4 3.68 4
34 BB KE 1 150 7.00 PN 2 2 4 7 3 2.99 3 2.89 3
35 AR TOKIE 1 167 10.00 - 2 2 3 7 3 245 2 2.27 2
36 AP R KIE 1 246 12.80 N 2 2 4 7 3 2.99 3 2.89 3
37 HmEEEMLAKE 1 118 11.20 PN 1 3 4 7 3 3.28 3 2.83 3
38 FaRELARAAKEE 1 167 9.80 N 2 3 4 7 3 3.82 4 3.68 4
39 AR K% 1 308 19.00 N 2 3 3 9 4 4.04 4 3.67 4
40 ARAGEELREE KR 1 156 12.00 - 2 2 2 9 4 2.33 2 2.08 2
41 FABFA K 1 1095 9.30 - 2 2 3 8 2 2.67 3 2.47 2
42 TR SRR A 1 167 10.00 h— 2 3 3 9 4 4.04 4 3.67 4
43 JES LY NSO/ L H 1 190 23.20 h— 2 3 4 9 3 4.04 4 4.69 5
44 B EFHNHEKE 1 234 5.00 - 1 2 2 6 1 1.29 1 1.14 1
45 T REAH R F K PR 2 247 15.10 AN 2 1 4 7 3 2.72 3 2.89 3
46 K% KK 1 294 10.20 P 2 3 4 6 4 3.58 4 3.34 3
47 MK 1 106 17.40 SN 2 3 3 7 3 3.33 3 2.88 3
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Table 3 Comparative analysis of two models

4 EHESGMFN I EESREINSRN ISR BRSNS IR HIk

WA R —— —— —— ez

B e % H i/ R L1 /% K/ R L1 /% £S04

SCEE () IR A0 G R A 33 70 13 28 1 2 0.459  0.908
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