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Study on ultimate capacity of seismic stability and evaluation criteria of
earth-rockfill dams
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Engineering Kunming University of Science and Technology Kunming 650500 Yunnan China)

Abstract: At present the evaluation indexes and criteria are not only clear but also lack of the reasonable basis. According to
seismic time-history analysis the ultimate seismic capacity of earth-rockfill dams is studied from the angle of the seismic stability
of the dam slopes and the seismic sliding displacement. In this paper the seismic sliding displacement mutation of the dam slope
is chosen as the evaluation criterion of the ultimate capacity of seismic stability. Then a case study of an asphalt concrete core
rockfill dam which is built in west area of China is carried out. It is shown by the results that when the seismic peak acceleration
reaches 0.55 g the cumulative time of F_<1. 0 for the upstream and downstream dam slopes is 2. 5 s and 2. 8 s and the seismic

sliding displacement is 0. 46 m and 0. 55 m separately. Moreover the seismic sliding displacement of the dam slopes is mutated
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which is indicated that the ultimate seismic capacity of the dam is 0. 55 g. Meanwhile the weak region of the earthquake-—resistant
dam is the area that 1/5 of the dam height from the crest which is coincided with the actual earthquake damage. In consequence
it is suggested that some effective seismic measures should be proposed in this area.

Keywords: earth—rockfill dam; seismic stability; ultimate seismic capacity; evaluation criteria

Oy
TN
o { o.to, 0,0, .
« oy = - cos2a — T,,sin2a
) (NB 35047-2015) : 2 2 '
o, 0,
Ty = — = sin2a - 7,,c082«
j 2 o
s d. — s d. s d .
o, =0, to,, o,=0, + Oy Ty =T, + (O
9 1 d
o ’ 0':(
5 d
' 0-}» y 0'}
s d
° ' Txy y T’f}' y
0
2-7
o
AY AY
n
2 (¢; + oytang)) [
° i=1
F =
- n
48 Z Tw,tli
o i=1
e CCis i
L t vONi~ Ty
4 o

1.2 NEWMARK
1965 NEWMARK "

NEWMARK

51 2020 2

(1)

(2)

s

g

x

87



/

D' =%y D (7)
i=1 3
2
3.1
2
° 745 m
10 m 2 500.0 m
F, < 1.0 2501.2 m 2420.0 m
o 80.0 m (
32.0m) . .
F, <1.0 . 1:2.25;
. ’ 1:1.8.
F. <10 2s o . o
2 o
F <1.0 50 a
: F o< 1.1 10% 0.237g
. r - Wil .
NEWMARK 3.2
- HYNES Griffin ~ FRANKIN .
1m
. NEWMARK 2 .
60 cm ” . 1
2% .
15
’ 2
1 ( m; mm)

88 s1 2020 2



4

1 N
p @0 Ap c Duncan Chang E-B
Jgeem™ | /(°) /(°) /kPa k n ky, m R; k n
2.17 42.4 3.0 0.0 1175 0. 46 461 0.46 0.91 2 067 0. 456
2.22 44.7 5.5 0.0 1219 0. 49 518 0.45 0.90 2294 0. 460
2.18 41.2 2.6 0.0 1135 0.32 449 0.82 0.84 2268 0.530
2.15 41.3 2.4 0.0 1159 0.32 483 0.18 0.87 2 136 0.412
2.46 29.6 0.0 |762.5 932.0| 0.70 1 803 0.21 0.85 2 002 0.162
2 G/Gmax ~Y A ~Y
% 5x107° 1x107° 5x107° 1x107* 5x107* 1x1073 5x1073
G/G,, 0.993 0.985 0.930 0. 870 0.573 0. 403 0. 120
A 0. 002 0. 004 0.017 0. 030 0.091 0.124 0.174
G/G,,. 0.993 0. 986 0.931 0. 872 0.578 0. 408 0.123
A 0. 002 0. 004 0.019 0. 034 0. 098 0. 131 0. 181
G/G,, 0. 992 0. 984 0.923 0. 857 0. 549 0. 380 0. 111
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G/G,,. 0.992 0. 985 0.928 0. 866 0. 567 0.398 0.118
A 0. 002 0. 004 0.017 0.032 0. 095 0. 127 0.176
G/G,o 1. 000 0. 999 0. 997 0.993 0. 966 0.936 0. 796
A 0. 001 0. 002 0. 007 0.011 0.03 0.04 0. 061
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