5529 & 4 E T Vol.29 No. 4
2008 £ 4 H Rock and Soil Mechanics Apr. 2008

XEHS: 1000—7598 —(2008) 04—1072—05

Eiﬁliﬁli&fﬁﬁmﬁ’l I']

kosl, Rk K & KRR’

(LER TR W 5l TRERE SRS, L7 KE 116024; 2. EREAF BRI HEIN, =8 B 650051)

B E. OKTESPUEREY (DL5073-1997) K AU R s 328 0 A RECE AT 150 m BUR 481,
MR 2 A SR E O K T 150 me SRIUHEEL, @2 BN L 0skss . SURR BRI 7EUA =
S, R S bR e R S R LRGSR BN R BN ) RO BRSSO b R v L
AT EGREE AR ik, RHABRGEFICT @A WU /A0, 48T &1 150 m oy IR - RE s 5 20 45 AT
REEIR, AIIER 1, RIAMEAM RN ARG RN, S BB 150 m (1) oA S Bt e th1E 17322 14T,
15t B U R 0 TR B A AR BRI B A, IS SR IR ) 22 4 R B P

X B W mAaU, ARG, IS, RUE AT

h & 4335 TV641.1; TV 435 SCERBRIREG: A

Discussion on seismic coefficient of high earth-rock dams
and its influence on dam slope seismic stability
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Abstract: The seismic coefficient suggested in the present Specifications for Seismic Design of Hydraulic Structures (DL5073-1997)
is suitable for earth-rock dams lower than 150 meters. While at the present time, many earth-rock dams to be constructed are higher
than 150 meters. Compared with low dams, high dams get less constraint from stiffness of foundation, and its natural vibrating period
becomes prolonged. During the seismic response, high order naturalvibrating period gets more opportunities to coincide with the
seismic predominant period, and the vibrations of high orders are easily to be activated and amplified, which result in the seismic
acceleration distribution is somewhat different from low dams. With the finite element method, the seismic acceleration distribution
of high earth-rock dams is analyzed. The figure of the seismic coefficient of earth-rock dams higher than 150 meters is put forward.
Based on the above analysis, further research of the slope seismic stability of earth-rock dams higher than 150m is made. The
conclusion is, with the decrease of the seismic coefficient in the dam body, the critical value of safety factor of the dam slope
increases.
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Fig.1 Seismic coefficient of earth-rock dams
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Table 1 Geometric parameters of the four dams

i/ m TG 56/ m YUK 5/ m
40 8 156
100 12 382
150 16 571
250 20 945
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Fig.2 Cross-section of the dam model
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Table 2 Physical parameters of the materials

K » kN -m> K Kur n Ry Ko m ¢/MPa Q) Ko/ MPa - m™
T 19.95 1491 2236.5 0.241 0.719 683 0.101 0 5437 0.5
it 21.56 388 582 0.311 0.755 206 0.257 0.02 39.46 0.5
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Fig.3 Modulus and damping variation curve
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Fig.4 Seismic acceleration-time curve
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Table 3 Acceleration distribution

z/H 0 0.1 0.2 0.4 0.6 0.8 1.0

40 m K 0.53 050 042 032 029 022 020
100 m K31 0.46 0.41 0.32 026  0.25 022 020
150 m K31 0.36 0.31 0.21 0.19  0.18 0.19  0.20
250 m K31 0.36 024  0.19 0.15 0.15 0.14  0.20
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Fig.5 Seismic coefficient of high earth-rock dams

2.4 TFELH

T SR R A A SRR s B A
oA REE R, AR L ORGFLIE oA (]
6) AP, WFFTHAE Friuli HEH (1976 4£ 5 H 6
H, BXAD ERF, W ind 5> 4. Friuli
b R O 4D T SR £ LI 7

800 1000

0 200 400 600
%/ m
B 6 RILEAIHE R
Fig.6 Cross-section of NuoZhaDu Dam

L (RE FLIE K H YA T 2 B 4 B3 e T
U RS U K 261.5 m, TREA T &5 K5
TR, Horp, KHUMIGTERE 18 m, MW =FE A 821.5
m, AL R 560.0 m, BB ks E



543

sk BUAE: HURR I L BhaAS oA Borh s A WU TR AR E 5 1075

DB, THTEH 10 m, TEFEN 8205 m, R
eI Y 1:0.2, FUEISEE 0 12 1.9, T
Wk 1:1.8. B 6 1 1~6 43 AR . #n
BORLRL T IX e, 11X gk fnante s, #4
BT HSHL S % 3CR[7]. Friuli MBS R
1% e KAE M ACR AL Broax=1.83 5 H5 AL J4 ]
Te=0255s.

0 5 10 15 20
t/s
B 7  Friuli B
Fig.7 Friuli seismic wave

£ Friuli #F2RAEHIZ T, RIS A m AL
F1 7 o T R A AT M R NI FE 3 2 A R L
M{EUALZ 4.

R4 LB HER

Table 4 Calculation results of Nuozhadu Dam

z/H 0 0.1 0.2 0.4 0.6 0.8 1.0
alg 0.38 0.25 0.19 0.20 0.21 0.20 0.20
o 1.9 1.25 0.95 1.0 1.05 1.0 1.0
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Table 5 Critical safety factor
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Fig.9 Position of critical slip surface
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