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Fundamental Study on Seismic Evaluation of Steel Structure Gymnasium Considering Vertical Seismic Motion
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The gymnasium is an important facility that can be used for various indoor events and also as a shelter in the event of a disaster.

Although vertical seismic motion is not considered in design generally, the influence of the vertical earthquake movement may be not

negligible in the gymnasium which is a large span structure. In this study, the purpose is to understand the stress and response

displacement for vertical displacement in vertical motion influenced by knee braces.
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Figurel.Analysis Model Ground Plan
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Figure3.Mounting position of the knee brace
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Tablel. Member cross-sectional dimensions
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Table3.Vertical displacement  (mm)

a) IMNFH
ni n2 n3 n4 n5
L 0.1 214 33.9 214 0.1
A 0.1 20.3 34.5 20.9 0.1
B 0.1 20.3 33.8 20.3 0.1
C 0.1 19.7 33.0 19.7 0.1
b ) Ik
ni n2 n3 n4 n5
A 0.2 39.8 65.2 39.8 0.2
A 0.1 37.9 65.5 37.9 0.1
B 0.1 36.7 64.5 36.7 0.1
C 0.1 35.9 63.3 35.9 0.1
Table4.Maximm Shear force (kN)
a) INFH
nl n2 n3 n4 n5
L 18.0 18.0 10.0 18.0 18.0
A 38.6 22.2 11.8 22.2 38.6
B 243 23.2 12.2 23.2 243
C 14.2 23.9 12.5 23.9 14.3
b) #E
nl n2 n3 n4 n5
L 30.3 30.3 17.2 30.3 30.3
A 67.7 35.0 214 35.0 67.7
B 43.5 36.4 22.7 36.4 43.5
¢} 26.8 375 23.6 375 26.8
Table5.Maximm Bending stress  (N/mm?)
a) INF&
nl n2 n3 n4 n5
L 53.8 23.9 53.3 23.9 53.8
A 11.6 22.0 58.5 22.0 11.6
B 3.5 20.6 58.8 20.6 3.5
C 4.1 18.8 58.2 18.8 4.1
b) i
ni n2 n3 n4 n5
L 96.4 35.0 106.0 35.0 96.4
A 20.6 30.0 118.8 30.0 20.6
B 6.2 28.6 120.9 28.6 6.2
C 7.0 25.5 121.3 25.5 7.0
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