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Abstract: Modular steel buildings are characterized by high-degree integration, short on-site construction time, and
recyclability. As the most critical component in structural load-bearing and installation, inter-module connections
must balance construction convenience with reliable force transfer. To address this, this paper proposes a beam-to-
beam joint configuration suitable for multi-story and high-rise modular buildings. This joint utilizes cover plates and

bolts to connect adjacent module beams, offering minimal construction space requirements, operational convenience,
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and clear force transfer paths, thereby providing an efficient connection solution for modular steel structures in high-

rise applications. First, experimental studies were conducted to investigate the load-bearing behavior and failure

modes of the joint under tensile and shear loading. Subsequently, theoretical analysis was employed to propose

calculation methods for the tensile and shear design load-bearing capacities of the joint. Finally, the accuracy of the

proposed theoretical calculation methods was verified through comparison of theoretical results with experimental

data. The findings may provide reference for the design analysis and engineering application of this joint type.
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Fig.2 Modular and joint construction and

connection mechanism

2 T RHFRITEREAE
21 FHikEw

G4 R HOAE R KT B L T O T 1 i £
S 15 A0 AR A PV A K T R 0
R (P 3) « (1) A RE R0 B IR 5 (2) 0342 09 D1 AR 5
(3) G R B 20 2005 (4) WL R 52 WL A A 3F

B3 TRIFHHMFENX

Fig.3 Failure modes of tensile joint
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Fig.4 Construction of tensile specimen T1 (unit:mm)
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Table 1 Mechanical properties of steel
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Fig. 6 Arrangement of tensile test displacement meters
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Fig. 20 Force coefficient of bolt group in shear
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Fig. 22 Failure sections of connection plate in shear
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