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Study on Effects of Compressibility of Water in Dam-water Interaction
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Abstract: Through analyzing several examples of dam-w ater coupling specifically, the effects of the compressibility of wa
ter upon the frequency of natural vibration, vibration mode and the hydrodynamic pressure in dam-water interaction are

obtained by using the FEM software ADINA.
Keywords: compressibility of water; frequency of natural vibration; vibration mode; hydrodynamic pressure
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, H= 105 m, 10 m, 80
m, > 10 7, IOOm
E=1.96x 10'"°N/m?, 2400 kg/ m’,
0.2, 1000 kg/ m®, ¢
= 1440 m/s, 100 m, 500 m
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1 100m rad/ s

1 2 3 4 5

20. 884 25.835 31.177 50.698 57.450
17.796 23.001 25.701 25.712 28.128
18.187 25.721 28.362 46.052 55.383

14.8 11.0 17.6 ~ 49.3 51.0
/ %
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S H= 175 m, 15 m, 120
m, , I: 0.75 E=
2.352x 10" N/m?, 2 400 kg/m”®, 0.17,

1000 kg/ m®, c= 1440 m/s,
160 m, 480 m s
. u

= cos2T¥t,  f 1.2 Hz 1.85Hz 2.55 Hz,

2
http://www.cnki.net



108 6
2 MPa ;
/Hz 1.2 1.85 2.55
0. 165 3.01 0. 100
0. 150 1.27 0. 108 [1]  Zienkiewicz O C, Bettess P. Fluidstucture dynamic interaction
and wave force. Introduction to numerical treatment[ J]. Int. J
(1.85 Num M eth Engng, 1978, 13: F16.
Hz) , [2] Zienkiewicz O C, Bettess P. Fluidstructure dynamic interaction
s and some unifind approximation processes[ J]. Proc fifth Int on w
; s nification of finite element, finite difference and calculus of vart
ales, univ. of connecticut, 1980: 119-145.
, [3]
[ D]. , 1988.
| [4] Hamdi M A, Oussent Y, Verchery G A. Displacement method
for analysis of vibration of coupled fluidstructure systems|[J].
3 éé: -‘[/35— Int. J] Num Emgng, 1978, 13( 1) : 139-150.
[5] -
[ D]. , 1984.
5 [6] R . [M].
(1) , 1997.
(2) 7] S .
:(3) , 1995,26(1):2734.
[8] ,
— [J]. , 1995, 16
’ (1.
) | [9] ) . ’ 7 .
[J]. , 1989,20(7):29-39.
(E#F 100 M)
(4) ) [M]. : , 2006.
[11] , [5] . [M].
, ,2004.
[6] s . [J].
,2003, 14(3): +4.
' ’ ’ [7] . [M]. , 2003.
’ [ 8] . [n. , 2001(6):
’ 38-39.
[9] Mark W. Rosegrant and Hans P. Binswanger, Markets in Trad-
[1 . [R].2001. able Water Right: Potential for Efficiency Gamns in Developing
[2] . [M]. . , Country Water Resource Allocation, World Development, 1994,
2000. 22(11).
[3] , [N [ 10] , , . ,
,2002,2(9): 9 11. [J]. , 2005, (1) : 45-47.
[4] , , [11] , , : [Jl-

, 2005, 36(7) : 8 10.



