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Fig.1 Finite element mesh and inputed seismic wave
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Fig.2 Impact of seismic intensity on flow deformation of the dam
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Fig.3 Time history of horizontal displacement at the center of the berm
G1022 G1022 G1535
G968 la. 4c¢ [ i p ~q 3
Amax =0.36 g p' t=12s -2.2% . a,,,=0.6
g t=12s -5.6%.a,,=09g
t=12s -7.9% . 3 t=12~40s
-4.4% -5.5% -4.6% 4b e h G1535
G968 3
5a ~ ¢
-0.2%

2% 5d ~ i



2003

288
100 an=036g 1001 anx=036g 200 anw=036g
50 150
g < £
£ < < 100t
bﬂ? 5 (Sl
=50 t=40s 1=12s 50
-100 \ \ \ | -100 \ , . . .
0 50 100 150 200 -15  -10 -5 0 0 50 100 150 200
P’/ kPa Y3/ % P’/ kPa
(a) (b) (c)
100 [ @nan=0.60 g 100 ann=0.60g 2007 awa=0.60g
50 150
<
=¥ S ’j <
< Z H Z 100
3 R S
=50 1=40s t=12s 50
-100 L L . | -100 L L L L L
! 0 50 100 150 200 =15 -10 -5 0 0 50 100 150 200
P'/kPa Vi3l % P’/ kPa
(d) (e) ()
100 [ al|1a‘<:O_90g 100 amm:()_g()g 200 amm:OAQOg
50 50 150
S < <
=R 1(\ i =N ) £ 100
¥ T <
-0 - S0 r=40s 1=12s 50
- . . . | -100 . . . . . )
100 0 50 100 150 200 -5 -10 -5 0 50 100 150 200
P’/ kPa N3/ % P'/kPa
® ( (i

Upper San Fernando

4 G1022
Fig.4 Stress paths and stress-strain relationships for location G1022
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Fig.5 Stress paths and stree-strain relationships for location G968
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Impact of earthquake intensity on flow deformation
of the Upper San Fernando Dam

ZO0U Li-xiang MING Hai-yan
Department of Civil Engineering Shenzhen Univ. Shenzhen 518060 China

Abstract The anti-seismic performance of an earth dam is determined not only by its geometry and composition but also
by the intensity of an earthquake to which the dam is subjected. A series of fully coupled finite element analyses of the
response of the Upper San Fernando Dam to earthquakes of different intensities are presented for the study of the impact
of the earthquake intensity on flow deformation of the earth dam. A ecritical state sand model cooperating with the concept
of state-dependent dilatancy is employed to describe the soil behavior under all of the loading conditions. The analyses
provide not only the global displacement and deformation of the dam but also elemental soil responses at representative

locations. The calculated deformation of the dam is in good agreement with the observed data.

Key words flow deformation fully coupled analysis liquefaction residual strength Upper San Fernando Dam





