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capability of high concrete face rockfill dams
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Abstract: By considering the characteristics of high concrete face rockfill dams located in the strong earthquake areas, an
analysis method to evaluate the seismic safety evaluation and the maximum aseismic capability of high concrete face rockfill
dams is proposed. The evaluation emphasis focuses on the stability, deformation and safety of the concrete face impervious
system, which are the decisive factors of the aseismic safety of concrete face rockfill dams. A series of evaluation criteria for
dam slope dynamic stability, element aseismic safety, earthquake-induced permanent deformation and aseismic safety of
concrete face impervious system are proposed. The proposed evaluation method and criteria have been successfully applied to
the maximum aseismic capability evaluation of a high concrete face rockfill dam more than 250 m in height. Based on the
comprehensive results, the maximum aseismic capability of this concrete face rockfill dam is evaluated to be about 0.50g~
0.55g.
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Table 1 Dynamic stability of downstream slope of dam under different earthquakes

N FE G IR g 0.32 0.37 0.40 0.45 0.50 0.55 0.60 0.65
IR N R 1.06 0.96 0.91 0.81 0.74 0.66 0.58 0.43
2y TAZREUNT 1 I BBERER/s — 0.22 0.34 0.61 1.08 1.67 2.41 3.46
CIPA RS TN Rty i 1.20 1.13 1.09 1.04 1.01 0.95 0.88 0.78
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Fig. 5 Curves of input ground acceleration
N TG W INIE L KT 0.55¢ I, $Z8) )yt
ELGR AT KIS R ARUE 2 4 R U AL
Lt/ MEIZ/ANT 1, NFRLIEPANT 1 ISP
i s, 1 H A% sl ) S8 U EIE AT 1 de /N 22 4 R i/
T, RIS, ORI A 2 VA B ARIAIE .

40-
ﬁ 3.0}
% 20 "VW\/\/V\MW\ A /\NW\NWM\NW«F
® 1.0 eyl
0 s 10 20 25 30

15
I 1R /s
6 TIFIEMRREER NRERHNEL (0.500)
Fig. 6 Time histories of minimum safety factor of dynamic
stability of downstream slope (0.50g)
Zi borbr, HMLL RIPEEARAE, IR E
M RERG, KIUIRRGTR=RE 1 0.50¢~0.55g.
2.3 NBEIMRELTEMRAESTAMBRRE
RE

MR AN ) S T F R KN BT e 2 42 &

UG S TGP 1/4 WUSEE Py 0 B T 48 2 ot
RLEARHUNT 1 IR, A ENEUIBIRX, 3
I B BT DIRER X n] 5 | AU R R SRS By, BY D)
IR 0] 8 R R AR T, R AR 5 223 1) 4 22
4, ATRE S BURM T, AAAED | RS R Ak 22
AT BE

M TCHURE 2 I R, KIRBR DU
e J1oM 0.50g~0.55g,
2.4 MHIKHEZXR TR AE ST AIMNARRRT

Ee

BT =Yy RN AT, AR GREAE NI
AR R AR TR T A R 2 Pros. AEAARENE
i, B 7 G TR INIE B 5 A 0.37g
FIA 0.60g Hf B IR 111 5% 1) A 1 (1) S5 2k &

Hfi: em

(b) 0.60g
7 KINBEERABEEE (BTAE)

Fig. 7 Contours of permanent deformations in vertical direction
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Table 2 Earthquake-induced permanent deformations under different intensities of earthquake

i N FE G IR g 0.32 0.37 0.40 0.45 0.50 0.55 0.60 0.65

I K% Fi/em 92.3 106.2 117.8 137.2 156.4 181.8 211.1 254.6

o R B o L 1) A8/ % 0.37 0.42 0.47 0.55 0.62 0.72 0.84 1.01

%3 FRIZERERIEATEIRAE N
Table 3 Stresses of concrete face under different intensities of earthquake
i N T G IR g 0.32 0.37 0.40 0.45 0.50 0.55 0.60 0.65
a1 W KRR ) 1471 1558 1626  17.58  19.09  20.01  21.03  22.15
2 Ii] SN AN 3.18 3.81 4.39 5.21 6.13 7.05 8.01 9.08
% i KRR ) 18.16  19.11 1977 2098  21.77  22.65 23.55 2457
KM J3/MPa ] SN AN 3.51 4.08 4.58 5.34 6.12 6.71 7.52 8.45
* 4 FRIZEREBRIEMTRALERNLRE
Table 4 Displacements of peripheral joints under different intensities of earthquake
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i) I BN s il —
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