38 % 4l W oZE T # H T & Ik 3 Vol. 38 No. 4
2018 4E 8 A EARTHQUAKE ENGINEERING AND ENGINEERING DYNAMICS Aug. 2018

XE4HS 1000 - 1301(2018)04 —0048 - 06 DOI:10. 13197/j. eeev.2018. 04. 48. quz. 008

M -EEHEEEAME I 5Bt E & R 20

1 N 2 = 1 >, 2 2 2 2
]% #E}j,%%ﬂ(/@7$)/&%77hﬁﬁu/§‘7£ U
(1 E R R TR 2 5E i, vh [ 2 S e T AR 5 T AR 3 s SE 0 = il db. =3 065201 ;
2. o EA A AR IR BE AT R 7, ¢ 100120)

O DS AP RS A IS, R, AT RE X AR R 1) 3l R A R B R, AT
MM A HTRETERE o AR SCLAREAD & UL T WU 5 4 14 Je HY 240 RS A 00 YR 56 E HE 2R 45 4 Tl
T3 RWRTERS G, o B b — B s AR R R A S B R A R B3R SO BT o it SR 4% 1) Sk
5¢ BTNV BRI AR , -5 A5 A B 2 — T XV O AT RO R . Shy 5 8 XU of T TR g 1t
RSN RENEL , LR 1A AR OB IRV B 8 1 S5 AT 25 JE I SRR S5 R NS5 A — B A R I 1A R
S5 AN R KRR S o AT AS AR T A SCR B, A2 23k R B o b v, 254 - B
FHEL AR P02 X SR G A 18 e R S 0™ A W) A )R (EL S MR R LU A, o A Fp it — 2B TR

i
KRR AR BE L AESE ; XU s ARSI A 1 s St A ; B T
HES XS TU31S; TUS3 SERARERD A

Effects of structure-equipment interaction on the seismic
response of an industrial building
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Abstract; Large scale and heavy equipment in industrial buildings may have considerable effect on the dynamic
properties of the structure, and thus may influence the seismic performance of the building. The seismic response of
a buckling restrained reinforced concrete building which hosts five units of large scale air ducts is analyzed by a
model that considers the structure-equipment interaction. An orthotropic elastic material is developed to use in shell
elements for the simulation of the composite panels in the air ducts. Three models of different approaches in model-
ling the equipment are established and the corresponding results are compared to investigate the effects of structure-
equipment interaction. The results show that the structure-equipment interaction has considerable effects on the
peak responses of the primary structure in both linear elastic and nonlinear analyses, whereas the influence is com-
plicated and deserves further investigation.
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Fig.1 Industrial building of interest and its simplified single-span numerical model
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Fig.2 Shape, inner structure and boundary condition of air duct unit
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Fig.3 Determination of orthotropic elastic material properties for air duct panels
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Fig.4 Mode shapes of first two modes of air duct
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Table 1 ~ Earthquake ground motion records used in analysis

AEAR HiRE PEER 344 PGA (g) PGV (cem/s) Ty(s)
1987 Superstation hills B-1CC000 0.36 46.3 16.0
1999 SR CHY036-E 0.29 38.9 26.4
1999 Kocaeli ATS000 0.25 40.0 36.6
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Fig.5 Vibrational shapes of modes predominated by vibration of floor with air duct in x-direction in different models
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Fig. 6 Maximum seismic response given by three different models under three ground motion records
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