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Analytical Study on Story Deformation Angle and Seismic Diagnostic Index
in the Longitudinal Direction of Steel Structure Gymnasium
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Abstract: Gymnasium is an important facility used as a shelter at disaster. Steel structure gymnasium has provision of Is value [1] by
seismic diagnosis method, Is must be 0.7 or more. However, despite exceeding Is = 0.7, the damage of the brace was seen in the 2016

Kumamoto earthquake. There is a structural earthquake resistance index called Is value as an index which is a measure of seismic

performance. In this research, referencing preceding study [2], numerical analysis is performed by modeling a gymnasium before and
after reinforcement and a three-dimensional model and a multi-mass point system model, comparing and examining interlayer

deformation angle and Is value.
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Figure2. Definition of Stories
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Tablel. Replacment of Members

HHATEKEM (1E) H-150 % 150 X 7 X 10
HriTEKEHM (2F8) H-250 X 125 X6 X 9
BREKEHM H-500 %200 X 10 X 16
% (3) H-500 X 200 X 10 X 16
(R H-250% 125X 6 X 9
Table2. Longitudinal Brace
[EEED] R+ #H5R+2
e ¥ E JIS-M33 JIS-M33 JIS-M33
%1'2E 2 2 2 2
BrERA(mm?) | 7.27X10 7.27%10 7.27x10
#aE BT T JIS-M20 JIS-M20 JIS-M20
" | EBAMmMY) | 258x10° | 258x10° | 2.58%10°
. 7 Afle 16 | e 16 | Al 22
" | EBAmY) | 201x10% | 201x10% | 3.80% 10
=5 W Al 16 | Al 16 | A 24
" | BEEAMmY) | 201x10° | 201x10° | 452%10°
568 B T Fip 16 | AEle 16 | At 16
" | BEBAMMY) | 201x10° | 201x10° | 2.01x10°
Table3. Frame Overview
BE — 1REERE
B ETILA
wit) T wlo) 7 H (7))
6 14.46 14.46 IL—LETIL 0.376
5 28.94 43.40 IL—LETILH 0.324
4 28.94 72.34 IL—LETIL+2 0.305
3 23.86 96.20 TEmRETIV 0.550
2 37.48 133.68 TEERETILH 0.477
1 89.74 223.42 1TERZRETILV 0.453
Table4. Is Value
= FHIRA] #HsR+1 T2
6 2.71 2.71 2.71
5 1.23 1.23 2.77
4 1.36 1.36 2.12
3 1.67 1.67 1.67
2 0.94 1.41 1.41
1 0.76 1.14 1.14
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Figure3. Maximum Interstory Drift Angle
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