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Development of Hybrid Panel with C-shaped Steel Beam at
Top and Bottom of Precast Concrete Wall
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Abstract - A lateral load resisting system is a necessary structural element for the mid- to high-rise modular buildings and
concrete cores are known as the most typical lateral load resisting systems in 10- to 20-story modular buildings. It is difficult to
construct a concrete core simultaneously with the installation and finishing work of modular units because concrete placed using
wet methods might contaminate or destroy the modular unit. Therefore, we have developed a hybrid PC (precast concrete) panel
construction method that can construct a concrete core together with the installation of modular units. The hybrid PC panel is a
load-bearing element in which a pair of C-shaped beams are combined at the top and bottom of a concrete wall. Concrete cores
can be constructed by dry method to connect the hybrid PC panels with bolts. In this study, the details and connection of hybrid
PC panels are improved to have the lateral performance comparable to reinforced concrete structural walls and are verified
through FE analysis.
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Fig. 1. Modular building constructions with concrete core walls
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(a) Exterior core  (b) Double core (c) Center core

Fig. 4. Core positions for mid- to high-rise modular buildings
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Fig. 5. Connections between hybrid precast concrete panels
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Fig. 6. Connection details of hybrid precast concrete panel
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Fig. 7. Modeling of RC wall and hybrid PC panel
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Fig. 10. Analysis results on the load versus displacement relation
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Fig. 11. Stresses distribution of RC wall and hybrid PC panel
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