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Influences of braces layout forms on seismic behaviors of the multi-lateral
resistant mixed structure
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Abstract: Multi-lateral resistant mixed structure is composed of semi-rigid connection steel frame, buckling restrained braces and
concrete core tube through the floor. To compare the different layout of braces for seismic behavior of this structural system, five
different layout forms of the three dimensional multi-lateral resistant mixed structure were designed in this paper. The models were
established by finite element software ABAQUS. Through elastic-plastic time history analysis under the action of the rare earth-
quake, the layout of braces for the structural deformation were studied. Based on the seismic behavior of the energy response analy-
sis, from the views of the hysteretic energy dissipation accounted for of the whole structure and the relationship of hysteretic energy
dissipation distribution, the layout forms of braces for the hysteretic energy were studied. Both advantages and disadvantages of the
layout forms of braces were discussed, which may serve as reference for the design of multi-lateral resistant mixed structural system.
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Fig.1 Layout of structure
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Fig.2 Different layout of braces

2 ARTEERSHH

2.1 BRTESR
Ao AR A FRICE 4 ABAQUS. FR%E. £
HRH =4 —Fr 3R soT B31, By AR EE LR

R A — R AR IR 53 PUIA FE 52 BT SAR . SEHEAIEHI
PR P ROE L BT . It 6 4
BAREY CBAEET AU, EEASTREONRL 6 A H R
—ACilii B3 MM =AM A
EhEE M-0 KRR —AHhFHE N0 KRR, MitE



55 6 4]

AR, G SO BRSO S EGUMN) S5 R DR PR AR I R 815

H HE S R4

JoE i 40 5S4 00 >4 D 1 32 4 349 SR RO % P i
ZAURR, B RBSEkN EER 1/100 £ J h 5 #Y
BRI, s 2. B3 FoR, JE 2R R
AT R JE IR TR 12 5.

N M|

N, k M, R,

/keg
n]yl d 0’7 0

2 [EHIARIE 3 FRIMT =
N- & EIfEERY M- 6 jH[ETHEE
Fig.3 N-0 hysteresis model Fig.4 M-0 hysteresis model of
of buckling restrained brace semi-rigid connections

PARA R O R B BE SRR, LRI B A
R, JoRI B IR AL H A SR AL AR RN, S SR b A 1.2,
AR BELNE g B X L AR R SR A8 S 0.024 . RABE T
F R S BB (CDP) ), Ry - i % R 5%
GRA U, B E AR )k

(1-p)e"E,
k :6k+(1—ﬂ)8i“Eo (k=t,c) ey
e ov e BIREHMFELS; SRS
FE o AR g EL ) R %, 2RI 0.35~0.7, Z%Zhi
BFEL 0.5~0.95;5 & Hy ikt 132 h EIE UL A A
WrBERis, & =¢-0, /K.
2.2 RS

RN A BT WS TS T,
R FH BRI FRAE T, ACRIF 5 R 235 A4 e . 45 AURK I A
&, M Zsm B, LE1, BER 1T 4
% 1 S EIRAMMNEIRHT R : T 5<

FRATHRISHR2<DR3, TR S BN ER
K, Tige 3 BARINIBEIRN, A WS BT %A%
2 A e RAE R MEA 22 7.5% . WRZRBEZS 4+
S ATAIS B E MBS RET 2. B 4287
Hu R AR 5 1) B R =R PR B, SR BN TR A
FEARTCREM , B =B ERBEEACH [ .
* ”‘T T \Ta ﬁ“" T

(a)PRZ— (b)fiRA— () PRE=
4 FR— ZHEE = MiREE
Fig.5 First three moments of project 1 in the Z axial
® 1 FEMERNRE Z W@ BREAH/
Tab.1 Natural vibration period of different layout forms of
braces in the Z axial / s

G TR1 HR2 BRI KR4 HES

A1 0.895 0.898 0.908 0.880 0.840
A2 0.260 0.260 0.261 0.257 0.251
A3 0132 0.132 0.132 0.132 0.130
A4 0.088 0.088 0.088 0.088 0.088
BA S 0.066 0.066 0.066 0.066 0.066

2.3 TR

Bl 6 R S LRI [F] H 2 A R 2 AL M
k. MEEE 6 () A, R 5 FEMZ N
BABBAN, HE3ISENRRMBABRKR, I
R15HE2ENMBAMEILEES . MR 6(b)
AR, R 4 5 EHAEMA R X T
Hth 3 M E.

12F 12+
10 —=— FAl 10
—e— FA2 FAI
Mg - FA3 » 8} —e—FA2
—a— FA3
iﬁ(’ | ——FA4 ezl
—o— FAS FA4
—e— FAS
4t 4t
2+ 2k
O 1 1 1 1 N N | 0 1 1 1 1 1
o 1 2 3, 4 — 3 4 00 05 1.0 15 20 25
= g 3 NN 3
JE NI /> 10 SR MRS /<10 JE AR fa/<10
(a) El Centro i (b) Taft Ji¢ (c) {Limik

B 5 BRERENIFE AL

Fig.6 Interlayer displacement angle curve of models



816 o E R OB R % % i (ARBEER) 548 &
*® 2 BARBGEG R
Tab.2 Structural response of models
BRKE AL A T5 2 M VEAE/mm
i A El Centro j Taft j PR
el 3 {Ki 3 Lt - ! th Lt - El Centro Jj¥  Taft Ji¢ I
F/N*10 ME/E KAVXI10 ME/IE FKAVX10 P/
ESR! 3.504 3 2.996 7 2.165 3 110.7 112.9 78.3
HE?2 3.512 3 3.008 7 2.185 3 111.2 1133 78.9
HE3 3.559 3 3.062 7 2.285 3 113.5 114.1 81.7
VEX 3.470 3 2.990 3 2.084 3 108.4 111.9 74.6
FES 3.342 3 3.079 4 2.036 3 101.8 106.0 65.7

o BAR I3 S AR BT 2R 25 R [ 4 S0
# 2 EERRORE M ALES M AT E AL 24T T 2
M. MR BARAULBL T AL (1) A RMRR R
YERI T 45 AT Z RS AL — B, SiMmRL A-5<
A-4<A-1<A-2<A-3; (2) El Centro J§ FI{L ik /E H
TR KJZ TALRS i LA — BCHL Rl bt 72 5 AR
H NS R RS fA H BUAL B IR, 45 A i o
A-5<A-4<A-1< A-2<A-3. Taft JF/ERF, %4 fn
iR S BREMALE A IR TR .

N\ \Xt FA-5

3 iRl FERE D
3.1 BAGHIBEIREEN

[ 7 200 T SRR AR R 45 05 RN
FEREIRRE AT ML . (LT LR A 2
W FERR I T 2 LRI, RJE W RERE B 2+
BB, I T A, BB A i
PRI T4 SRR AR IS, R 2 M A
BT, FEREAMA T AR,

—=— FA-1
—e— FA-2
—a+ FA3
—v— FA-4

0 20 40 c0 %0 0 20 40 60 80 0 20 40 60 80
Eyy kN-m! Eyy /AN-m™! Lpg /AN-m
(a) El Centro i (b) Taft () Lk

7 GG EIRERE AR N L

Fig.7 Distribution curve of structural hysteretic energy dissipation along the floor
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