36 5
2008 9

Journal of Hohai University Natural Sciences

Vol.36 No.5
Sep. 2008

DOI 10.3876/j.issn. 1000-1980.2008 .05 . 008

TV675

1.1

z _ANSYS

TV131.4 A
ANSYS
1
My + Ky =0
y y—
1
y = @sin wi + v
Q= ¢ ¢ @n
w Vv 1
K-wM e =0
®
|K - o’M| =0
. Lanczos
Block Lanczos

2008-05-18
1961 —

210098

1000-1980 2008 05-0615-05

Lanczos

Lanczos



616 36

Block Lanczos

1.2
1.2.1
1997
GDN FO05 -WP-310
2
3
1.2.2
1
x
¥ z
Mass 21
Beam 4 1
Solid 45 +° . x z
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m m
Y for pump house structure
3 1
1.3 7
8
1.2.3 2
60 2 Table 2 Calculated values of natural frequencies
/Hz
1 2.727
1 2 2.9
Table 1 Calculation parameters of materials 3 4.041
4 4.716
/
/MPa v kg m~3 3 >.067
C25 28000 0.167 2500 6 5884
7 5.934
23 0.350 0
1 -7.1m 8 7.721
24 0.250 0
2 - 10.1m 13 10.775
3 ~35.0m 53 0.250 0 18 13.142
23 18.122
2 31
28 18.888
32 21.075
36 22.431
45 28.901

32 21.075Hz 46 29.241
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Table 3 Measured values of natural frequencies
/Hz
1 2 3 4 5 6 7 8
2.726 3.293 4.677 18.269 20.908 23.828 27.384
2.734 3.516 4.492 18.594 20.898
2.734 3.476 4.883
2.956 3.668 4.870 18.269 20.908 24.805
2.734 4.688
2.514 3.872 4.677
2.734 3.320 4.492 17.969 21.094 27.734
3.125 4.688
2.726 3.120 4.688
2.732 3.215 3.633 4.684 18.275 20.991 24.317 27.559
3 4
a. 4 4
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Fig.3 Time-history curve of vertical pulsation

for powerhouse floor
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Fig.4 Frequency spectrum curve of vertical pulsation

for powerhouse floor
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Table 4 Comparison of measured and calculated natural frequencies
/%
/Hz /Hz
1 2.727 1 2.732 -0.18
2 2.962 2 3.215 -7.87
3 4.041 3 3.633 11.23
4 4.716 4 4.684 0.68
32 21.075 5 18.275 15.32
36 22.431 6 20.991 6.86
45 28.901 7 24.317 18.85
46 29.241 8 27.559 6.10
4 4
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a.
b.
C.
1 M . 2004.
2 M. 2001.
3 R . 2005.
4 I 2007 27 2 97-99.
5 D 2006.
6 D 2005.
7 J. 2008 36 1 49-53.
8 D . 2006.
9 D . 2006.
10 J 1999 30 3 26-28.

Numerical and testing research on dynamic characteristics of
a tubular pump house of the third Huaian Pumping Station

DING Xiao-tang WANG Yun-ji JIANG Quan XIAO Ye
College of Ciwil Engineering Hohat University ~Nanjing 210098  China

Abstract A case study was performed on the third Huaian pumping station to study the vibration characteristics of
tubular block-foundation pump house. The main vibration modes and frequencies were determined by the finite element
method and pulsating method. Comparison of the results of the two methods shows that the upper powerhouse structure has
an important influence on the fundamental frequency of turbular block-foundation pump house whose lower structure has
higher stiffness than the upper structure and that the key to determine the natural frequency of lower pump house
structure is to correctly simulate the effect of the slab on the powerhouse floor. It is also indicated that the measuring

points should be arranged at the layers with great stiffness variation.

Key words tubular block-foundation pump house natural vibration characteristics finite element method —dynamic

characteristics pulsating method  third Huaian Pumping Station





