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Finite element analysis of seismic performance of steel frame-cold-formed

thin-walled steel composite wall structure

ZHANG Zheng, GUO Hehe, LIN Han, CHEN Duhai
(School of Civil Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract ; The finite element software ABAQUS was used to study pure steel frame specimens, cold-formed thin-
walled steel composite wall specimens, steel frame-cold-formed thin-walled steel composite wall specimens, steel
frame-cold-formed thin-walled steel composite wall specimens covered with double-sided OSB plates under hori-
zontal low cyclic loading. The hysteretic curve, skeleton curve, lateral stiffness, ductility and energy dissipation
of the specimen were analyzed. Results show that steel frame and cold-formed thin-walled steel composite wall
have obvious combination effect, cold-formed thin-walled steel composite wall can obviously enhance the bearing
capacity, stiffness, ductility and energy dissipation capacity of steel frame structure, and the seismic
performance of steel frame-cold-formed thin-walled steel composite wall structure with double-sided OSB plates is
better than that of steel frame-cold-formed thin-walled steel composite wall structure without plate.
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Fig.1 Schematic diagram of the model (unit: mm)
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Fig.2 Loading system
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Fig.3 Comparison of load-displacement curves of specimens
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Fig.4 Hysteretic curve of each specimen
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Fig.5 Skeleton curve of each specimen
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Fig.6 Eigenvalues of skeleton curves
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Fig.7 Stiffness degradation curve of each specimen
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Fig.8 Calculation diagram of equivalent viscous
damping coefficient
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Fig.9 Energy dissipation of hysteresis loop of each specimen
e AR SF—d 7R R A3 P 0 FE R R
SF-3 43 42 = T 85% 1 192% , 45 4 bt 725 7 ik
0.30 .
R
0.25 4) %F T 5N HE S P di v 75 T RE R AN B A 4
_020 i B AT Al T I 3 B v AN HE 8 5 A 2 1) Y

Rl VR 40 HE 28 0% 25 b B R A 2 4 i A
REAS fc K FIR JEE FE BE , 45 A4 FE BE AE 1 UK BI R4S
F4R s 40% , 45 SEVE R B0GE 4.1, R 45 BT

0.05

0 6
A/mm

B 10 HiXHaERHiER R

Fig.10 Equivalent viscous damping coefficient of each

specimen

B30k

(1] EMS. b EAAE A S WA . CREVRASTE T HARRFL) 1GI1209—2010 A41[ C] /W v E -5 —Jm
Fp R AN 5 4 72 i i 3R 18 SCHE 2010 :60-65.

(2] JAZELL. V5 R ES ORI T LI (230) [T]. & (h9e30) ,2020( 1) - 1-19.

[3] KECHIDI S,BOURAHLA N,CASTRO J M. Seismic design procedure for cold—formed steel sheathed shear wall frames ; pro-
posal and evaluation[ J]. Journal of Constructional Steel Research,2017,128:219-232.

(4] R, InAHE S R RN B HS AU MERERT ST D], HR . EPKR A, 2018,

[5] EAE. S e H T IAHE S S RE RN AL & B R PURMERERF ST D], H R HPK KA ,2018.

[6] VLI, JK&, BRI, . BT ARERET AR v i RE RN AP UR M R IT o [ J]. L B BIRH R (B A
Bh2EhR) ,2021,53(4) :552-560.

(7] WREGE. HOHESR—v 25 Wi RE RUAN BT R A5 A0 A MIVEREOTFE [ D] AR < AR TR B, 2022,

[8] Hrde A BN 30, AP I iR . JG) 101—1996[ ST, dbat. Hhr EE S Tolk i iRst, 2015.

(BERE: BE)



