St = Il Al

g2t 3721% =82

HESTE /L

Seismic Performance Evaluation of Spatial Stadium Structure
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(a) Short column (b) Apartment

(c) Housing pilotis

(Fig. 1) Earthquake damages
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(a) 2" floor plan

(c) Cross section of stadium

(Fig. 2) Spatial stadium structure
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Linear static procedure

Pseudo lateral Force

V=C-(Sa-W)

Fundamental period 1

Ta = Ct- hn3/*

Deformation or Force
-controlled action check

Modeling 4

NO

Irregularity

check
YES

Vertical distribution
Of seismic force

Fx=Cvx-V

[Cvx = 5, wink e

Load combination

Member force check
Wx-hxk

m-factor check

(beam, column, shear wall)

Linear dynamic procedure

Demand-Capacity raio

6

2 Response spectrum of
design earthquake level

Acceptance criteria check

Spectral Acceleration (@)

Story drift check

T
: s 2
Perfod (sec)

w

Eigenvalue analysis

(Fig. 3) Evaluation procedure
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(Table 1) 1&tA| 2AME7} At

Horizontal element

Vertical element

LCB  Floor
(@) LS CP  Collapse P.L. [@) LS CP Collapse P.L.
LCB1 1F 76.89 85.97 87.53 12,47 LS 36.67 37.1 71,39 28.61 Collapse
LCB1 2F 59.75 71,65 79.81 20,19 Collapse 46,32 47.6 83.06 16,94 CP
LCB1 3F 63.86 78.76 82.49 17,51 CP 76.12 76.12 88.97 11,08 CP
LCB1 4F 91.61 100 100 0 10 80.94 80.94 84.5 15.5 10
P.L.
Collapse
P.L
LCB10 1F 75.2 86.42 87.41 12.59 LS 36.31 36.31 72.5 27.5  Collapse
LCB10 2F 57.49 71,29 76.65 23.35 Collapse 41,83 41,83 81,87 18.13 CP
LCB10 3F 68,34 80.21 82.66 17,34 LS 75,03 75.03 87.53 12,47 CP
LCB10 4F 91.48 100 100 0 10 99.29 99.29 100 0 10
P.L.
Collapse
P.L
LCB16 1F 80.89 85,22 87.65 12,35 10 37,47 38.56 66,46 33.54  Collapse
LCB16 2F 56.19 71.74 78.09 21,91 Collapse 36,11 36.11 81.99 18,01 CP
LCB16 3F 68.7 80.76 84.28 15,72 LS 68.78 68.78 87.67 12,33 CP
LCB16 4F 92.28 100 100 0 10 100 100 100 0 10
P.L.
Collapse
P.L.
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Capacity Spectrum vs. Demand Spectrum
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Horizontal elements Vertical Elements

Story 10 LS CP Collapse Story 10 LS CP Collapse
2F 82.36 | 99.65 | 100 0 1F 100 100 100 0
3F 87.4 100 100 0 2F 100 100 100 0
4F 100 100 100 0 3F 100 100 100 0
RF 100 100 100 0 4F 100 100 100 0

X—DIR. Performance level : 10

Horizontal elements Vertical Elements

Story 10 LS CP Collapse Story 10 LS CP Collapse
2F 72.03 | 100 100 0 1F 99.76 | 99.76 | 100 0
3F 84.88 | 100 100 0 2F 100 100 100 0
4F 100 100 100 0 3F 100 100 100 0
RF 100 100 100 0 4F 100 100 100 0

Y—DIR. Performance level : LS

(Fig. 4) Pushover analysis results
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(b) Time history of earthquakes
(Fig. b) Artificial earthquakes used in

nonlinear dynamic analysis
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(Fig. 6) 2" mode shape of stadium

structure
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(Fig. 7) Roof displacement
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(Fig. 8) Story drift ratio
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