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Finite Element Modeling of Bolted Inter-Module Connections
in Modular Steel Buildings

Lee, Sang Sup"”
'Ph.D, Senior Researcher, Korea Institute of Civil Engineering and Building Technology, Goyang, 10223, Korea

Abstract - In steel modular buildings, bolting is mainly used for connection between modules rather than welding. The stiffness
of bolted inter-module connection should be evaluated through experiments or FE analysis because the methods used in conven-
tional steel column-to-beam connections are not applicable. Many studies have been reported on modeling to simulate slipping,
bearing behavior and prying action of high strength bolt joints and the modeling of bolt contact surfaces has been simplified to
reflect their characteristics on behavior of connections. In this study, the behavior of bolted inter-module connections is analyzed
for two connecting plate details. To present a simple modeling of slip-critical bolt joints, bolt pretensioning modeling in Abaqus
and three tie contact modelings according to the friction range were assumed. From the comparison of experimental and analytical
results, an alternative model of slip-critical high strength bolt joints was found to be desirable to model friction regions extending

45 degrees from the edge of the washer as tie contact.

Keywords - High strength bolt, Friction grip bolted connection, Analysis model, Inter-module connection, C-shaped section
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Fig. 1. Inter-module connections of
modular building system
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Fig. 2. Bolting details in inter-module connections
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Fig. 3. Test set-up and dimension of specimens
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Fig. 4. Modeling of high tensile bolts
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Fig. 6. Analysis results of C-shaped cantilever beam
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