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Seismic performance analysis of a preparation area with steel
structure in the new semiconductor display industry
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Abstract: A nonlinear finite element analysis(FEA) model was proposed to simulate a semiconductor display
industrial building equipped with a steel frame brace as a practical engineering case study. The seismic
performance of the structure under frequent and rare earthquakes was analyzed. The results show that the overall
indexes of the structure meet the requirements of the design codes. However, the inter-story displacement angles
of the 3rd and the 6th floors are relatively large. Under rare earthquakes, damage to the members is mainly
concentrated in the steel braces. Slight damage occurred in the corner columns at the bottom floor and side beams
at middle floors of the structure. The steel braces are shown to effectively improve the structural stiffness and
reduce damage to the beams and columns.
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HT T 45 H A TE AR RO IR RS 2 [R5 4 )2 & A 104> [ 3K 520 f/T 6, S BOHAE S8 1) A B 2 00 WA

P RGN H ) 25 B R AL W E 23 A B Jot e o3 A S GL AN 2 Bk o e AT UL, S5 R AR SR 3 JR I AT AR U IR
R B2 SR AR 5 4 J2 o R R



% 4 M KL E EHAXFRKE T LR BEFR TS

® @0 00 90 06 OO

6 000

@® @ ® (‘P ®® @ ® @ ®@ @® 6 @
6250|6750 10 000 ‘ 10000 | 7500 | 10 000 6250|6750 10000 | 10000 | 7500 [ 10 000
S g © I ) ] g
= — = —® p ==t aalsnim = ]
i - §<3 D %%47 %
5 o1 J 7 N L LS Y
o T g @ g ocmm g
i — ) =—D m&%fn&“\ 1 -
I : -1 :
I @ /*Eig ol | | [ B
LT remmy g ® (RN 2 [ kLR i _8
i: li[mgg,&(:gkNﬂﬁﬂiﬂE)L]l % T<:S lg;[\m‘” éﬁgkl\m$%§)ﬂ §
e i —® 1 D555
T | g S TN ] g
= 5l | —= (D) % TI{ZA 1 s
EslE=m _—— 5 Z s Im—h [] s
LT s [] g
- = @ — [ ]
] ‘ g e g
- —® [1‘|}|1| :
: :
= T® N N -
6250[ 6 750| 10 000 | 10000 | 7500 | 10000 |6250|6750‘ 10 000 10 000 |7 500 | 10 000
® é@ ®® @ éDé@ é@ OO
(a)5B12 (b) a2
CP @ @ ® 6 @P @ (P (? @ ® 666 O
‘6250’6750 10 000 10 000 7500‘ 10 000 |6250‘6750 10 000 10 000 7500 10 000
ol T T ol AL
K- E = ,
g i — T g T | st
5 i ;]I S % % @ g “ ]‘ ll{\ REAUKA
s |7 | - B O 8 1T T P
: | (- E - | Y s
] T e I == O A aN
E 1.1 1 0 § § @ §
e— Py = Ay Bl
©s i LA g G Tt
2 Hi 18 15[max(25,100 kKNX F4H)] — ® o ‘ z
oF H | P —, g g &8 -
©g— il RRIREIE 1 g 3 O T
= ) (:)— o & LR BRI
_ >\ — o { | % § @ g +5[5+Eﬁﬂazsomﬂim]*
g H H—f— 7| : @gf@ {
— ; O; ;%@w 1 -
= = — 2 e = N ¢ -
6250|6750 | 10000 10 000 7500 10 000 6250 | 6750 | 10000 10 000 7500 10 000
® @ 6 @ ® ® 66 O
(c)%B6)Z (d)5E72

B3 #EETHRTEEsmE
Fig.3 Floor load plane distribution

6000( 11000

11 000

6 000

11 000

6 000

soool 11 000




98 TR K F F IR %47 %

xR1 EMEEHRHR~TREHEHR
Table 1 Dimensions and materials of main components of structure
kes I R oKk
6 750x750x38x38 ;4 700x700x35%x35; (1~2 JZ)
FE(HR) #1650x650%x30x30 ;%1 600x600%x30x30;(3~7 JZ) Q345b
i 400x400x18x18(8JZ)

) H650%300%12x25; H800x300x14x25; H900x400%16x30;H1000x300%20%35;H1200x400x20%30;
PE(HH) Q345b
HN400%200%8%13

BEbL TR 200 mm, 2 A A0 8@ 150 C35

®2 BHRENBNERRE
Table 2 Stiffness and quality of each floor

25 2 /m NIl /(X 10°kN/m ) Jo i/t
8 45 0.10 702.8
7 7.0 0.43 6367.8
6 7.6 0.49 6718.7
5 6.0 0.90 6768.9
4 7.0 0.92 13207.3
3 4.0 1.96 6701.9
2 8.8 1.18 71408
1 10.5 1.59 8779.9
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0.40 kKN/m”, Hiu T KRS 22 $I0Ch B 28, XUnf 4R ) R B0 Oy 1.3,
22 RMiESH

K SATWE X 5 ¥4 i 47 4 R 43 H7 , ) ik 25 58 T 0L 1) M 7% LA K AM 4R 0 O P P o 13304 SR AN 3R 3 TR .

R3 EHMERITEER

Table 3 Calculation results of the structure

A ¥ A 1 /N H /% RS20 5 5 3 LK /%
it 28
T, T, T, X1 Y[ X1 Y1
A 2.469(X) 2.045(Y) 1.655(T) 2.40 2.45 0.83 0.82
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Table 4 Selected seismic wave information

ERe HiRE I [R] o 44 R R Wl WA ss
RSN6 1961 Imperial Valley-02 6.95 El Centro Array 0.010
RSN26 1940 Hollister-01 5.60 Hollister City Hall 0.005
RSN28 1966 Parkfield 6.19 Cholame - Shandon Array 0.010
RSN78 1971 San Fernando 6.61 Pasadena - CIT Athenaeum 0.010
RSN86 1971 San Fernando 6.61 Santa Anita Dam 0.005
AT — — — — 0.020
ANT P2 — — — — 0.020
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Fig. 6 Response distribution curve of each floor under frequent earthquakes
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Fig.7 Response distribution curve of each floor under rare earthquakes
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Table 5 Response statistics of components under rare earthquakes in Batch area

BRI L P e B R PF R 0 T #idi
Fzu R BT el ORAE I P
ES S N A A
SEHEEA A B {E i He /%
1 A/5~6 1.022 9 0.887 0 1.0110 62.4
2 A/6~T7 1.0112 0.8173 1.000 5 423
3 A/6~7 1.008 8 0.753 9 1.001 6 20.3
S 4 A/6~T7 1.014 4 0.967 7 1.007 3 69.0
5 A/6~7 1.001 9 0.638 0 1.001 6 19.2
6 L/3~4 0.9347 0.706 8 — 0
7 L/3~4 0.5593 03177 — 0
1 F/7 1.0279 0.474 0 1.006 3 11.6
2 A/7 1.0117 0.389 6 1.003 7 1.6
3 A/7 1.001 7 0.4750 1.000 8 2.1
4 E/3 1.007 5 0.624 5 1.002 3 13.4
i
5 A/S 1.002 9 0.4750 1.001 0 1.1
6 C/6 1.004 0 0.492 7 1.001 6 7.8
7 C/6 0.9357 03123 — 0
8 H/7 0.672 8 03520 — 0
1 A/5~6 1.024 7 0.266 5 1.004 1 4.0
2 7/E~F 1.0279 0.287 8 1.004 7 5.0
3 A/5~6 1.023 4 0.286 6 1.003 5 6.0
4 A/5~6 1.022 3 0.27717 1.003 0 39
5 A/5~6 1.006 6 0.263 9 1.003 8 3.2
6 C/3~4 1.007 2 0.231 8 1.003 1 2.2
7 L/4~5 0.970 3 0.149 8 — 0
8 E/6~7 0.5953 0.1253 — 0
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Fig. 10 Comparison of the response of each floor of the structure under different supports
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Table 6 Stress ratio of structure under different supports

} ‘ N ST H
25 P2 : -

TGS H A

1 1.001 5 1.0279

2 0.999 9 1.011 7

3 0.878 6 1.001 7

‘ 4 1.001 3 1.007 5

FE

5 0.886 4 1.002 9

6 0.764 7 1.004 0

7 0.649 3 0.9357

8 0.412 9 0.672 8

1 1.020 5 1.024 7

2 1.010 4 1.0279

3 1.003 5 1.023 4

4 1.004 4 1.022 3

5 1.000 7 1.006 6

6 0.982 1 1.007 2

7 0.794 8 0.970 3

8 0.400 1 0.595 3
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