37 5 Vol. 37 No. 5
2009 9 Journal of Hohai University Natural Sciences Sep. 2009

DOI 10.3876/j.issn. 1000-1980.2009.05.018

210098
Newmark
TV312 A 1000-1980 2009 05-0586-05
1
24
.1991  Matsuani > KOSMOS
1997  Hajjar  ©° 2
2002 10
ANSYS
1
MU + CU + KU = MG ¢ 1
M— c— K— Gt — U U
i
1 Newmark 1 Full
Full Rayleigh
C =aM + BK 2
12
2wiw;’ Ciw;‘ - §;€Ui 2 Cgi - G,
a = 2 2 B = 2 2
(1)] - W; Cl)j - W;
8 T,=0.25 B=2.25
0.246 g 0.05. 13
20s
2008-09-16

1982 —



5 587

2
2.1 9.7446 9.7446 9.7447
1 1 ANSYS I5hE | 254T | 354F 4554
. 1 32mx32.23m. T Eﬁazﬁ% - ol
10.15m 9.85m 8.30m 2 kot o
: bx h=1300mmx 1000mm ¢=28mm 7, =14mm h,
= 944 mm bxh=1300mmx2600mm ¢=28mm t,=14mm hy=2 ' =
544 mm. 43° | :r
2150 mm 890 mm 14 mm 26 mm. T
63c. A\
}f < |yN ! 1
! ! Fig. 1 Plan of 1* hydro-generator unit
x— ————%— —————— - x— —:— = x
| ' Ly
Yy y
L hy Y L P01
| h . "
(a) FHE (b) E#E
2
Fig. 2 Cross section of bent column
. 1 84 896 95
390 . x % z
3
2.2 3 1
C40 32.5GPa 2500 kg/m’
0.167. 1 71 MPa 19.5 MPa. Fig. 3 3D finite element mesh of bent
3 column of 1* hydro-generator unit
Q345B 206 GPa 7 800 kg/m 0.3.
DL 5073—2000 13
30%
8% .
3
3.1

. 15 .
4.6113Hz 4.6270Hz 4.9406 Hz. ¥



588 37

10
15

1
Table 1 Natural frequencies of concrete-filled steel tube bent columns

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
/Hz 4.6113 4.6270 4.9406 5.0887 5.2266 5.4951 5.8022 7.6008 8.0717 8.5357 13.604 13.977
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Fig. 4 Time-history curves of dynamic displacement on Fig. 5 Time-history curves of dynamic displacement on
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Fig. 6 Time-history curves of vertical dynamic stress at upper column bottom of
4* bent column under x-direction earthquake
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Fig. 7 Time-history curves of vertical dynamic stress at lower column bottom of

4* bent column under y-direction earthquake
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Seismic behavior of concrete-filled steel tube bent structure of
hydropower stations

CHENG Heng ZHANG Liao-jun LIN Bin YAN Jian-wei
College of Water Conservancy and Hydropower Engineering Hohai University ~Nanjing 210098  China

Abstract With regard to the stress characteristics and deformation rules of concrete filled steel tube bent structure of a

hydropower station a 3D dynamic finite element model of steel-concrete composite structure for upper workshop was

established. The dynamic characteristic of the concrete-filled steel tube bent structure was analyzed and its natural

vibration frequency was given. The Newmark analysis method was employed to study the seismic response of the bent

structure and change of the stress and displacement of bent structure was also yielded. The seismic behavior of the bent

structure was evaluated .

Key words hydropower station concrete-filled steel tube bent column seismic behavior seismic response time-history

analysis





