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Shaking table test model research of long — span station hall structure of
high — speed railway station under vertical earthquake excitation

YU Zhiwu ' > WU Liang' > GUO Wei' > LIU Hanyun'*

(1. School of Civil Engineering Central South University Changsha 410075 China
2. National Engineering Laboratory for High Speed Railway Construction Changsha 410075 China)

Abstract: The station hall of Tianjin west railway station was referred and adopted to extract the main structural
units so as to elaborate the shaking table test model design and production which can reflect the seismic perform—
ance. In order to ensure the reliability of test results the long — span steel trusses model was designed in strict
accordance with the similarity relation and equivalent principle and eight same truss units were used to be the
boundary conditions of the intermediate truss unit. Comparing the dynamic characteristics of the test model with
the corresponding finite element model it is sure that the design experiment model meets the requirements and
reflects vertical seismic response characteristics of the prototype structure.
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s Fig. 1 Structural analysis model of region ]I in station hall
of Tianjin West Railway Station
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Table 4 Prototype and shaking table test model situation

5
1
Table 1 Analysis results of vertical modes of single truss unit
/s /Hz
1 0.240 8 4.1529 0.600 0
2 0.1420 7.042 8 0.054 1
3 0.1109 9.014 1 0.100 0
4 0.072 3 13.8350 0.0519
29
Table 2 Analysis results of vertical modes of 9 truss units
/s /Hz
1 0.257 2 3.888 1 0.067 5
2 0.236 8 4.223 8 0.600 0
3 0.189 0 5.290 7 0.016 0
4 0.1380 7.248 4 0.030 1
I
3 9
3
Table 3 Vertical mode analysis of region [ of station hall
9
/s
/Hz
0.240 8 % 0.236 8 %
1 0.2282 4.3829 5.249 2 3.648 6
2 0.2236 4.4718 7.133 17 5.5650
3 0.2183 4.5811 9.349 17 7.818 4
4 0.2143 4.6653 10.985 5 9.481 8
5 0.2124 4.7075 11.782 4 10.292 2
1~3
.,
; 9
2
0.6 1.7% -
9
9 4
40

1

1

/m 9.0 0.45
/(m x m) 72 x64.8 3.6x3.24
/m 3.38 0.169 0
/m 3.23 0.1615
/( mm x mm) 1 000 x1 000 50 x50
/mm 150 7.5
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Fig. 5 The shaking table test model Table 6 Analysis results of vertical modes of shaking table test
5 model 9 truss units
Table 5 Test similar constant of shaking table model s Ha
1 0.039 2 25.495 9 0.078 7
g 13 2 0.0364  27.4763 0.600 0
o 1 3 0.029 0 34.493 5 0.012 3
E 0.67 4 0.0218  45.8737 0.1100
p 6.67
1 1,20 0.003 51
S 1/400 0.003 0}
X 1720 0.002 5}
B 1
P 1,/400 g 0.002 0}
1S
q 1 0001 5t
m 8.33x10™ 0.001 0+
t 0.16
0.000 5}
r 6.32
a : 0 10 2 20 20 50
g 1 3 /He
6
4 Fig. 6 Model structure frequency of the main truss measur—
ing point for the first time white noise input
79
Table 7 The contrast of the vertical natural frequency of 9 truss
6 units
7o 7
1 2 3 4
3.76% S’ /Hz 3.8 4.22 529 7.25
2.95% . " /Hz  25.50 27.48 34.49 45.87
° Vv 6.56 6.51 6.52 6.33
SER- S IHz — 28.08 34.73 42.05
VOTEST N —  6.65 6.56 5.80
o Vv /% 3.76 2.95 3.15 0.17
4 4 mx4m 6 Ly /% — 5.20 3.8 -8.17
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