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Abstract: In order to evaluate the seismic performance of complex conjoined structures under earth-
quake action, the vulnerability analysis of the seismic performance of the whole structure was carried
out by means of incremental dynamic analysis. Taking the maximum inter-story drift angle, torsion an-
gle and damage parameters as DM values, respectively, the structural fragility curve was obtained,
and the fragility matrix of each component and the whole structure was obtained according to the tran-
scendental probability density function. The results show that: under the input of PGA in different
working conditions, every part of the conjoined structure can meet the requirements of the 8 degree
rare earthquake stipulated in the seismic code, and the long-span truss always meets the seismic perfor-
mance requirements; the damage of the angle steel embedded parts gradually increases with the in-

crease of the torsion of the large-span truss under the action of the strong earthquake, and the exceed-
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ing probability of each level is greater than that of other parts. Embedded parts 1 and 2 are the key to

determining the overall seismic performance of the connected structure.

Keywords: complex connected structure; large span truss ; earthquake vulnerability analysis ; earth-

quake probability demand model; DM parameters
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Table3 Detailed information of ground motion

i W 44 G REM
1 Northwest Calif-02 1941 6.6
2 Borrego 1942 6.5
3 Northwest Calif-03 1951 7.36
4 Kern County 1952 7.36
5 Kern County 1952 6.0
6 El Alamo" 1956 6.8
7 Hollister-02 1960 6.7
8 Borrego Mtn 1971 6.61
9 San Fernando 1971 6.61
10 Managua_Nicaragua-01 1972 6.64
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Fig.11 Seismic probability demand model of each part of the conjoined structure

3.2 BEMEEHR 5 M &

KA AN EEET RS o AKX
(9) v, 45 31 3% 1A 45 1 45 3 43 76 AN [8) db 52 4 1 F 4%
AR RE K HE R Y AR P, BT AR RO R T R
12, P 1245 T 4540 4538 43 1 b 7% 5 53 1 i 26 .

- lln(a(PGA)’g/CA)}
Pr=¢ —
e, CHID Sy 45 W47t 72 B8 1 v 6 {8 0 3 72 75 5K
PLAH 5 0 1 S, hy 485 ¥ B 7% B8 1 109 o o 22 1 b 78 75 oK
FA AR v 22 5 SCHR L 16 ] rh B >4 Hb 7% B 1 M il 2k A A8
TS, HPGA R, (8.°+6,") " HUE H 0.4 F10.5,

12 7] DL H 4500 455 40 1) B AR %, Bl
PGA R KT K o 3 R 2540 45350 o0 7 SR el 31K
YE N 1Y 5 101 R A g BE Y |, 1 A 45 R A 2R R
TR AE T I B B 4 H o M 72 B0 A a7 2 R
P8 MR B3 PGA fR38 K 14 R 25 ¥ 43568 43 1)
T R R S W 00 TS, 5 8 3 14 B TR 7K o R ek AE 3 iy
24 110 1 I St 2 T AR 8 U A5 4 et B B
RSB B BE o H b R 8 AT A S e A g TR

728

(9)

1N 2 S 45 W) B IR I 25 5 IR ) X 85 o RS M T 4%
AR BB /K T T 14 M A U 43 i) Sy TR A 2 B K
TR 1 LR, R X dRe /0N o Bl % 485 R R K o 1S K
B, 34 AR 45 #2538 43 8 A R 22 (A5 Jor b 7, L4
W 2 A8 2% o T 7E B Lk BB K HE R, 24 PGA /N T
0.4g W}, 3 PRG54 4350 70 AR Y PGA K
T 0. Ag B FFIRIGK K S — B H k.

R A 1 5% 5 458 1 00 A DGR L A5 i AR A 45
A FEAS R R 9N KA MR B an &l 13 s .
T 8 FE 2 MM B AE N AR G5 M 458 0 ik F 52 dp IR
AR S T 94% , R A R AR R4/, il
R BT REHLIER A /NN IR B By K 5 8 B 15 By b
AERS 25 S A SE A RS R B R BN T 8
Z R AR, BB ROBEIR Y R R B R R
33.84 %0, ML By Be gt o3 et — o 7R B 0 R SO 0K 5 8
JEE 5 8 Ml N 3 A 5 AR 43 T A b AR R OR )
RAME AR 42.32% A FE R R K AEYH W R REAR
18] B A= AR B R 9 i A MR AE R, &5 4 45 3R 43
AibF SEUF PR S LR O, 7™ F B SRR S 19 2 A AR
B 3 O, WA 1.2 B o B, 43 5o 62.13%6 Al
69.40 % , 1 B HE R 4371 Ry 7.34 % F19.61% o



100%

e B =, I
Vit ! ! —=RK=MK
75% 1 o | R
N e
s | : ——HE
= 0% S 1!
25% R —
i Lt i
0.0 0.4 0.8 12
PGAlg
() BEORMEE
100% ———
e s =11
75% -5 o] X
ED S G N
£ 5o I AT S
= o rE'S == T2
5 TN i
Yirr -
25% 4 "{’f;----

00 04 0.8 12
PGAlg
(c) MEEH

& 12

100%
— =
—=kK=AK
75% — KX
----- KT
= — —ThHF1
&, - - {2
Ry
25%
0%
100%
— =K
—--k=HK
75% - KX
----- KEHTH
= — ~THiEH1
% - = {2
25% ---
0%
PGAlg
(d) Bk

N TR B TR A T S AR 54 5 98 2 ) o 488 P 00 e

Fig.12 Comparison of vulnerability curves of each part of Siamese structure under different damage levels
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Fig.13 Probability of failure at different levels under different earthquake magnitudes for each part of the connected structure
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