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Response Analysis of Spatial Grid Structure
Under Random Seismic Excitation
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Abstract: Taking the grid structures of the car body workshop of Shanghai Volkswagen’s Yizheng
fifth factory as research object and using random vibration method, the dynamic responses of the
grid structures were analysed under independent three orthogonal random seismic excitations.
Analysis results indicate: the structure is characterized by high density vibration modes and uniform
frequency varation, which may at first be twisted and destroyed under seismic excitation. Under
horizontal random seismic excitations,a few bars at the bottom chord will fail and the draw-press
stress of No. 1 cross-section bar at the upper chord will be relatively great, though the whole
structure is safe. Under random seismic excitations in x and ¥ direction, the draw-press stresses of
No. 1 cross-section bars at upper bottom chord have a great difference, while the other section bars’

stresses are of little diversity between each other.
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Fig.1 Power spectral density function curve of

earthquake acceleration
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Fig.2 Analytical model of spatial grid structure
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Tab.1 Structure vibration characteristics

n f/Hz PR IR Y
1 1.567 3 x J5 1 F-3h
2 1.5770 y 5130
3 1.640 2 w, y PR NS
4 2.2721 .y NI
5 2.286 0

6 3.144 0

7 3.575 6

8 3.807 8

9 4.717 9

10 4.724 4
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Fig.3 Draw-press stresses in bars of spatial grid
structure under x, y, z directional

earthquake excitation
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Tab.2 Failure rods
N o/MPa N o/MPa
3286 215 1531 535
1601 595 2 543
3285 354 3291 567
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Fig.4 Stress diversity generated by bars under the
earthquake excitation in horizontal x and y

directions
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