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Experimental analysis on seismic behavior of interior joint
in coupled modular steel structure

WANG Hao®, ZHAO Xin®®, MA Guowei®"

(a. School of Civil and Transportation Engineering; b. Tianjin Key Laboratory of Prefabricated Building and
Intelligent Construction, Hebei University of Technology, Tianjin 300401, P. R. China)

Abstract: This paper proposed a novel modular steel structure system, which arranges the improved module
units at interval and integrates them with the coupled unit, to avoid the structural redundancy resulting
from the laminated-beams and group-columns. In view of the assembly characteristics of the novel structural
system, this paper further proposed a beam-column joint, which connects the beams on both sides
separately through fully-welded connection and fully-bolted connection. To investigate the seismic behavior
of novel joint, quasi-static tests of three full-scale cruciform joint specimens were carried out, the failure
modes, hysteretic curves, envelop curves, stiffness degradation and energy dissipation capacity of joints
were analyzed, the effect law of vertical-splicing bolt connection type and column wall thickness in panel

zone on the seismic behavior of joint was discussed. The results show that, seismic behavior on both sides
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of joint specimens exhibit some differences. The hysteresis curves of the coupled side joint are in bow shape

and have good rotation behavior, the modular side joints exhibit shuttle shape hysteretic curves but their

rotation ability are poor. Thickening the column wall in panel zone is an effective way to improve the

seismic behavior of the joint. High strength bolts applied in vertical splicing could improve the hysteretic

behavior, stiffness and energy dissipation capacity of the coupled side joint compared with through high-

strength bolts.

Keywords: prefabricated building; coupled modular steel structure; beam-column joint; seismic behavior;

experimental analysis
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Fig. 11 Moment-storey drift angle hysteretic loops
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Fig. 12 Moment-storey drift angle envelope curves

TR BN -5 SRS BRI ) 4] B 4T 5 M R L A
BIR 25 S A PR ) 52 8% A B 45 R 81 T35 3., Herp,
RS TN JRE T8 2o 4051 SR R ) SRR B B R R A
H R PR R DU 2R i R (R PR 4 XL o T 0 A
PR BT B BOali T 80K TRER 850 LT R ERIZ
) (52 8% # B 1 306 R X 07 2 () 52 % 3 ) &4 XA
X HE A A E IER PR R IR 725 6 5 A LR 3% PR 254 T
VAFE H o AT M o T Jm 2 e i TR R S 1
o TR A L TG vk 3 03 A R 3R T 5 BB g 27
TR 3 e B 5 U A B P R i A e T
BRI R A Pt ESRE . X CMIL
CM2 AT ARAS T 08 2 W e, SR oy i M e 14 432 Tt
RS IR RE A 0 25 4 119 R B M A4 1 1) W 4
W, 1 3 157 kN « m/rad 427+ % 4 400 kN « m/
rad, PI# RN G S HEEETT S — B0 HATH W6
WIEE AR, ST o CML i 2eiisd A P A T — 0 e Al A
R HOLHEWIEFEAL. X CM1 5 CM3, 3K
L X AR RE B B2 REAS b & 1 58 P TY R RO R R LS
W e B2 7 2 e 7 Herb S BRI 14 1 17 40 i W1

FESM IR T 19, 0% F1 33, 3% , Bk JRe Ml 4 1F . 472 1)
W PR 25 5 23 4R 55 T 39. 3% Fl 29. 6%, A5 He ] fy
1E A AR PR AR A3 B s T 7. 80 RN 32. 806, H Itk
VA A0 DXOHE R ) JEE B 2 12 20 R0 4 A5 A P e
EIRGEREA TN S = A ] P5 =

#3 BRAHRBER

Table 3 Experimental results of joint specimens
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Fig. 13  Stiffness degradation of coupled side joint
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Table 4 Energy dissipation indexes of joint specimens
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