28 4 Vol.28 No.4

2000 7 JOURNAL OF HOHAI UNIVERSITY Jul.2000
210098
TV697.272 A 1000-1980 2000 04-0072-05
12
Westergaard
80 3

p = cue 1
_du v dw )
e, = 3x+(7y+9z
1 €y
3
dv _dw dw _Jdu Ju Jv
e":(?z_ay/z eyzax—az/Z ez_ay—ax/Z 3
Px = Cxnéy Py = €336y P: = Ccque; 4

(S — Px Py P— x* )y 2

o,og oen 0000 O

@anz BO Cxn 0 B 5
O O

@pya BO 0 Cc33 0 B

DPZD Uo 0 0 cMD

1999-05-05
* 96-221-03-02-03 1
1938 —



28 4 73
T, = lj e'ced 6
e 2
e'= ¢ e, ey e. ' ¢ 5
. 1
dA D+ U, dF=r D+ U, dA b
ug/2
1 d4
T, = Uy D + U, dA 7
24
1
v Fig.1 Potential energy of sloshing waves
7= 2] ovivag 8
=5 Qp
0 Vi= u v w?
hamilton 7
M + K5 + S5 =R ¢ 9
M— K— S——
5
B
o 9 3 9 O S
O Jdu dy Jdz [ gulg
e» 0 B 0 ii iilj y leﬂ
BB 5 2 9z 2 dy 0
O O= v = Bl Bz Br O 10
019 100
B o 0 w 0 O
0™ 2 9; 2 9y O u,
DezD 0 0 oo
glro 19 0O o
U209y 720« H Do, O
B
|:| aNt aNL Nl |:|
0O 9x dy dz O
O a
0 0 l JNZ B l aNLD
0 2 Jdz 2 dy }
Bi = =12 r
0y IN; 1 IN; 0
20 0 2 ox O
O 7z 7% 0
H 19N 19N, 0 H
U729y ~2 ox 8
K° K = J B'CBdQ 11
Q
9
S¢ = J H' pgHds 12
H— g—

6 7



74 2000 7
3
8 2 2 u
= iiocoscut
* * ﬁ - \ 1 n-1/2 nmTa nmz
p oz =-p az = TEthuO n:%ls 5 — 1 th—4h cos )" 13
iio w— " x oz o—
a a>3h 13
ps = gouo hy 14
9
2
2 h=61m a=360m. 13 z
14
3 3
0.5¢ 1s At=0.01s . Cy=
2.1GPa C» =10°x Cy; 7 = 10kN/m’. 1.
Tz
- Sl
‘ 61
= 51
g 41
31
—= X 21
Y B | .
| |
"4' ! x/m 360
2 3
Fig.2 Horizontal vibration of Fig.2 Finite element mesh
rigid-rectangular tank
1
Table 1 Dynamic pressure of pure water 10*Pa
/m
61 0.00000 0.00000 0.00000
51 9.70037 11.01473 9.50159
41 14.95359 15.57718 10.73185
31 18.46797 19.078 08 17.30413
21 20.78711 22.02946 17.59249
11 22.14109 24.629 69 24.106 18
1 22.63658 26.98047 25.52950
4
3
Im 1lm 21m 31m 1.55x
10° MPa 1.55 x 10* MPa I5kN/m® 20kN/m* 25
kN/m® ABC. 0.3 2~ 5



2 1m
Table 2 Dynamic pressure of sediment of 1 m in thickness on the reseroir bottom 10*Pa
/m A B C A B C
61 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
51 7.91676 7.91761 7.91848 8.55431 8.55442 8.55453
41 11.64201 11.64269 11.64336 10.956 68 10.956 79 10.956 90
31 11.43330 11.43496 11.43652 11.96532 11.96551 11.965 66
21 15.30648 15.30771 15.30893 14.39229 14.39237 14.39245
11 20.49499 20.497 44 20.49989 17.570 66 17.57088 17.57110
1" 9.29575 9.29679 9.29783 0.91767 0.91768 0.91769
3 11m
Table 3 Dynamic pressure of sediment of 11 m in thickness on the reseroir bottom 10*Pa
/m A B C A B C
61 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
51 13.014 58 13.36276 13.72111 13.50578 13.55362 13.601 63
41 18.88260 19.33297 19.84716 14.766 67 14.76151 14.756 27
31 13.84185 14.31286 14.798 30 25.67489 25.77038 25.86613
21 21.03689 21.51018 21.99460 28.22329 28.248 52 28.27369
11" 6.50320 6.67007 6.84189 9.98183 10.01449 10.04724
17 1.76383 1.79070 1.81772 3.50018 3.50068 3.51175
4 21m
Table 4 Dynamic pressure of sediment of 21 m in thickness on the reseroir bottom 10*Pa
/m A B C A B C
61 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
51 13.54163 15.02657 16.73343 10.11900 10.25461 10.39018
41 11.81539 13.52436 15.54838 8.676 84 8.65178 8.62641
31 27.74920 30.24996 33.06497 44.50207 4475358 45.00613
21" 6.097 66 6.95701 7.044 68 9.84713 9.86101 9.87514
11" 5.24751 5.70976 6.22538 14.82823 14.862 65 14.89752
1" 0.86525 0.79233 0.761 86 2.95840 2.98599 3.01364
5 3lm
Table 5 Dynamic pressure of sediment of 31 m in thickness on the reseroir bottom 10*Pa
/m A B C A B C
61 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
51 22.20393 28.07332 38.63658 27.95307 28.37424 28.80321
41 12.34929 12.91213 13.45952 35.14765 36.16947 37.24051
31" 7.11535 11.85169 22.89763 5.36811 5.59701 5.53932
21" 14.07152 21.37904 37.90039 25.37518 26.15039 26.984 50
11" 7.03839 11.58102 20.854 82 7.37996 7.42224 7.55059

1" 0.14823 0.20825 0.91437 4.51804 4.68426 4.85365
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Dynamic Pressure of Water and Sediment in Reservoir on Rigid Dam

CHEN He-qun ZHANG Qing
College of Civil Engineering Hohai Univ. Nanjing 210098 China

Abstract A displacement type fluid element technique is developed for two-dimensional dynamic analysis of a system
composed of a rigid dam water in the reservoir and sediment on the reservoir bottom. Sediment is an elastic material in

the model. The results of dynamic pressure varying with sediment thickness and material parameter are reported.

Key words displacement fluid element reservoir and sediment dam-reservoir dynamic interaction earthquake response
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