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Seismic Performance Assessment of a Modular System with Composite Section

Young-Hoo Choi', Ho-Chan Lee’, Jin-Koo Kim’ *

Abstract: By producing pre-engineered modular system in the factory, It is enable to expedite construction and can be distinguished from two types

by the method resisting load. One is the open-sided modular system composed of beams and columns. The other is enclosed modular system composed
of panels and studs. Of the modular systems, the open-sided modular system buildings the connection between modules are difficult due to closed

member sections, and the overall strength is reduced as a result of local buckling. In this study, in order to solve these problems, a modular system
with folded steel members filled with concrete are proposed. The capacity spectrum method presented in ATC 40 is used for seismic performance

assessment of the proposed model structure and the structure with conventional steel members. The analysis results show that at the performance point
of each model the number and rotation of plastic hinge formed in the proposed modular system are smaller than those in the conventional system.

Based on this observation it is concluded that the proposed system with composite sections has superior seismic capacity compared with conventional

system.
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(b) Composite beam (c) Composite column

Fig. 1 Composite modular system
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Table 1 Element size of composite modular system

Member Section
Composite Girder HxhxBxbxt 200x80%x125x75%4.5
Composite Column Hxhxt 150x75%4.5

Table 2 Comparison of element strength

Strength Axial Moment
Member verification strength strength
method (kN) (KN-m)
Corﬁposﬂe i i 40.4
girder
. ECC 708.2 -
Composite CFT 735.6 .
column
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Fig. 2 P-M Curve for Composite Column used GSD
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Fig. 3 Flexural capacity of doubled members with composite effects
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Fig. 4 Joint detail between 2 unit-modules
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Fig. 7 3D model and plan of analytical model

Table 3 Element size of conventional modularsystem

Member Section Area(cm®) Moment of inertia(cm*)
Girder C200x75x6 20.28 2013.89
Column B 125x125x%x9 41.76 865
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Fig. 8 Joint detail between core wall and modular

Table 4 Material properties of structural members

Type DB StengthMP)
Concrete 24 4
C30 30
Rebar SD400 400
Steel SM490 325
Table 5 Seismic design parameters
Site Class Se
Fa 1.2
Fv 1.62
SDS 0.35
SD1 0.19
Importance Factor 1.2
Response Modification Factor 5
Seismic Design Category C
Table 6 Wind load design parameters
Exposure Category B
Basic wind Speed (m/s) 30
Importance Factor 1.0
Gust Effect Factor 1.96
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Table 7 Transformed section property

Member Verification Method Area(cm?2)
Composite Theory 34.29

Girder GSD 37.71
Composite Theory 40.12

Column GSD 44.77
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Fig. 12 Pushover curve for models SM and CM
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