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Abstract:; The pumped-storage power station is widely used and can change the excess electric
power at low grid load into high-value power during the peak period.Limited by the topography
and geological conditions,the main dam of the reservoir of many pumped-storage power stations
has to be built on reservoir bottom backfill. The existence of the reservoir bottom backfill in the
concrete-faced rockfill dam will affect the modulus decay,damping ratio,and natural cycle of the
dam,and is one of the important factors affecting the dynamic response of concrete-faced rockfill
dams.In order to further study the influence of deep reservoir bottom backfill on the dynamic re-
sponse of concrete-faced rockfill dams, by using a three-dimensional finite-element method and
equivalent linear model based on a pumped-storage power station under construction, the seismic
response of the upstream concrete-faced rockfill dam, including dam acceleration, dynamic
response of the concrete panel,displacement of joints,and dynamic strain of the geomembranes,

are studied and evaluated systematically. The results show that,because the existence of the reser-
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voir bottom backfill material makes the dam body prolong the natural period of vibration,a high-
order natural vibration period can easily coincide with the seismic predominant period and the
high-mode vibration can be amplified, resulting in an acceleration distribution that is different
from the standard distribution and an acceleration amplification that is weakened significantly.
Surrounding areas of the concrete panel were in tension, most of the regional wa s pressed,the net
tensile stress of the concrete in the panel was within the bearing capacity of the concrete,and the
concrete panel is safe,but it is still necessary to take reasonable measures in corresponding parts
in order to avoid the hazard due to potential cracks. Vertical joints were open around slabs and
closed on the river valley.Vertical joints present a peripheral open-middle-close trend,and the re-
sults closer to the condition of no reservoir bottom backfill show that the effect of the joint de-
formation is small when built on either rock or rockfill. The dynamic strain of the geomembrane a-
long and vertical to the river was less than the yield strain;the maximum strain appears on the
boundary of the materials due to the obvious difference in material properties between the main
rockfill zone and reservoir bottom backfill zone.We recommend that the replacement method used

in an appropriate zone between the main rockfill zone and concrete plate can improve the dam
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safety of penetration.This paper can provide a reference for similar projects.

Key words: concrete-faced rockfill dam; dynamic response; reservoir bottom backfill
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Fig.1 Typical profile of the dam
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Fig.2 3D FEM model of the dam body

Ao 2385t TN RS DL S A S B R B K A A R L R B
ot iy 77 2, Mt 28 . WURIE SR A 1B B ik
. 88— BEE R 90~135 m, 58 B Be AR 135~
170 m, 5 = Hr B 170~205 m, &5 I By B 205 ~ 240
m, 55 AL BE 240 m~ UTH, 45 A4~ By B 4 L 4%
TR B A = N B 1E H E KA
2.3 HIEEBA

4 12 TR S AL 1) B 22 & MR AT TAE RS
B v 100 4588 BABE S 2 90 1Y 3B 7% 3 B 501 ik
T I R 0.2 g, K 3 Mt R
JFH B Jor s R 4 i R S i A SR T [ | 400 %l
DI E e L N EN B V37 E PN S D)EE
JEWOKF 1A 18y 2/3,

3 HELERSW

SR BIEE IR IR [ SEURE XS SUUUR By g o 137 64 5 0, 78
A7 DO AR 55 i 2 UUAR ) #) 4 R  [] 353 08 1%
UG [ JEUAE Y S 5 I LA T i J3E T Al 7 g 4 4
AR A5 T7 T 5 B B LA T HO R



B3TE A2

X B2 IR o 25 PR IR P R [ R - AR HE 7 030 ) I % 43 339

200
S 100
»
S0
f;
-100}
200 - - -
10 20 30 m)
I 18]/ s
Ca) 3wy v
200
_ 100
<
N
w0
B 100}
=
-2005 10 20 30 0
1A /s
(b) 31 17
200
S 100
=,
=
= 100}
2200 - - : :
0 10 20 30 40
/s
(c) B

B 3 Nk R o 2
Fig.3  Input ground acceleration curve
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Fig.7 Tensile stress area of concrete panel
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