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Single-step Optimization Method Under Inter-
story Drift Constraints for High-rise Braced-
frame Structures

SUN Feifei* , MA Zhidong? , JIA Ruizi?

(1. State Key Laboratory for Disaster Reduction in Civil Engineering,
Tongji University, Shanghai 200092, China; 2. College of Civil
Engineering, Tongji University, Shanghai 200092, China)

Abstract: The multi-constrained optimization problem of
regular high-rise structures based on inter-story displacement
constraints was transformed into a single constraint problem.
On this basis, the single-step optimization method ( SOM)
based on virtual work was proposed. The optimization results
of SOM were compared with the optimization results of
SAP2000. The results show that SOM based on virtual work

can reduce the mass of material by 10% .
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Fig.1 Example of braced-frame structure

1.2 SFREXBREEEERMB AN R ESAE
B+ 22 A, th B2 R85 2 X
i A BTk 40T B
6, = >.0.; ¢))

Kb .0, HERERZEIRE A (1=10,20,,60);
0., 87 BX ¢ BRI AETEG=1,2,,
60).

R M2 Xk B+ 2 = 1AL B £ B BTRR 2 B T
i 2 iR,

A 2 BT, BREGE TR AR 2 & R M A2
J= E R M ST AR 9 SR L ) TR ARG 10 2T
FEL P B SRt BRI 1) Aok DK 5 A Fh AR 2 1 SR 7
ARTE BRI R4S 3 50 28 T, 3 b JR AR AR L A ) T
e 3 2 o iR 2 A e B, AR SRR X B Kk 2 e
X8, 10 JRRASE . bR STk (e /N 8% . 38 stk
i £ FE A — 2, TR o R AR R R EL B B 8. X
I, 60 R EAAS M 2r B 2 L BR B 10 JR A0
BTk 2 D AR PR B RE S, TR 50 J2 i ST E
AR R R B

®z

~ 102
-~ 202
-~ 302

=402
— 50/
ﬁﬂ +60)§‘

0 0.005 0.010 0.015 0.020
BrR FHR(FE D)/ rad

2 HjEINEt EREAMERN T
Fig.2 Contribution of jth floor to the inter-
story drift of tth floor

1.3 E—#EXEERBEEHNTEHRAE
AR, AT LA 3 — B X S5 A 4% 2 R ]
ARSI K 3 AR T RN S ARZE R A
FATTRRARZR. f & 3 AT, B BE R AR R M % A
AT AR K X B TR AESRZ 10 ETEE N E R E
10 F% A TR R HL S el 3X [RAE R TR R
IR AL T R R . B 10 EVEE LS, %
REEXT T HRE BTRRAE /0 Xb LS E BTk T— 2L

60

50f
40}
K
# 30
-~ 10
20r < w208
—305
L 40/
10 e}
——60/5
0 L L i )
-0.005 0 0.005 0.010 0.015 0.020

RFTTRR(E L) rad
3 EBEAEXERHEAMERNREK
Fig.3 Contribution of each 10th floor to
inter-story drift

1.4 BEEZNXE BB ANRRKAE
B Z A 0 el i BARREERIA R 35
EERMNAE S 6 AJRZ IR MALFE A 6. BT
e 5 R A BRI 2 (8] 6288 F 0, 3 IR 4> 2Z 80, 40 R
ﬁj‘l“/j—:\‘:
0. =01 + 0.+ 0 @
Kl 4 R EEr R IR B 8% f o B £k, AT 4 )
WL - FEEEHG R TRAS 2 52 7 70 R TR AR I B o Y BT R AR
R BARBEZ) B ST I 2 ZE G5 rh B3R, AR %



1496 Rl ¥ k2 2 WE KRB 2B

46 %

T3 JR RSN U 9 ) SRR/ NI Al _E RN 2
MR RAR R ST R R A M b o R

60
50
401
ﬂﬂ\,{{ 1 .
Py 30
20r —— BRI A
' —— REZ RS
10F — RS R R AR
/ —— AR SRR R R

0 0.62 0.64 ().IOG ().IOS
SRR A /rad
H4 BEEBRASEHHE

Fig.4 Separation curve of inter-story drift
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Fig.5 Separation curve of inter-story drift by elements
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