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Abstract: The seismic performance of inter-module joints is crucial to the overall structural safety. This paper proposes a welded
inter-module joint (WIMJ). Through reversed loading tests on three WIMJ, the influence of outer sleeve height and
thickness on their failure modes, stress distribution, ductile energy dissipation capacity and other seismic performance
aspects was investigated. Additionally, the stiffnss of WIMJ was evaluated. The results indicate that the failure mode
of WIMJ is beam-end bending failure, with the failure location primarily concentrated at the welded connection
between the beam flange and the column. The hysteresis curves of WIMJ are relatively full, undergoing four force
stages sequentially: initial slip, elastic deformation, elastoplastic deformation, and failure. The ductility coefficient of

WIMIJ ranges from 0.75 to 2.03, the equivalent viscous damping coefficient reaches up to 0.15, and the strength
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degradation coefficient ranges between 0.85 and 1.00, demonstrating good seismic performance. The influence of

outer sleeve height and thickness on peak load-bearing capacity and ductile deformation capacity is minimal. The

residual deformation curve of WIMJ exhibits a two-stage variation trend. WIMJ are classified as semi-rigid, partial

strength connection joints.
Keywords:

evaluation; equivalent viscous damping coefficient
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Fig.1 Diagram of WIMJ
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Table 2 Mechanical properties of materials

MAEE BE/mm f,/MPa  f,/MPa 8/ %
7R AL 9.77 384.16 530.80 26.90

ShEH 11.67 380.34 535.12 27.14
AR R A 6.00 362.32 548.25 29.00
MR RYG 8.83 362.18 540.24 25.24

Table 1 WIMJ construction parameters mm
A Hnmz R Sk
%5

SJ-1 200X 150X6X9 200X200X10 224X448X12X70
SJ-2 200X 150X6X9 200X200X10 212X424X6X70

SJ-3 200X 150X 6X9 200X200X10 224X448X12X40
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Fig.2 Diagram of joint construction (unit:mm)
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Fig. 6 Diagram of specimen failure
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Table 3 Test phenomena of specimen SJ-1
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Table 4 Test phenomena of specimen SJ-2
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Table 5 Test phenomena of specimen SJ-3
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Fig.7 Strain analysis of beam flange
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Fig. 9 Lateral strain analysis of square steel columns
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Table 6 Load eigenvalues

21‘?‘: :2 P/kN A/mm P,/kN A/mm  pu
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. IE @) 147.02 37.05 153.07 64.66 1.75
S fiey —147.45 —36.99 —153.72 —64.66 1.75

iE 15 154.63 40.40 165.50 82.10 2.03
S fivy  —149.73 —41.43 —165.03 —79.83 1.93
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