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Analytical Study for Performance Improvement of Studs for Steel Plate Concrete(SC) Walls
subjected to Bending Moment
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Abstract

In this study, it was conducted to improve the performance of stud of Steel Plate Concrete(SC) walls subjected to bending
moment. Non-linearity of contact interface, connection, and material properties were considered in finite element modeling of SC
wall. In order to validate the analytical model, furthermore, a foregoing laboratory experiment was simulated by FEM, so that
comparison between the measured result and the analysis result have be done. The size of the analytical model was determined by
reflecting various references and the analyses were performed according to various shapes and arrangements of stud. Additionally,
the validity of the model considering the related provisions in the KEPIC SNG standard was also considered. As a result, the
optimal shape and spacing of studs was proposed through this numerical analysis and standard verification.
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Fig. 1 Localized concrete crack at the stud
\fv
(43
a
a
\i \i

(a) developed stud #1(DS#1) (b) developed stud #2(DS#2)
Fig. 2 Type of developed studs
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Fig. 3 Configuration of test specimens(Cho et al., 2012)
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Table 1 Parameters of concrete plastic model

Parameters Input value
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Table 2 Stud type and spacing

Model case Stud type Stlédxsxpjc)ing Nm;;zz; of

GS—100x100 General stud 100mm X 100mm 36
DS#1-500%500 | Developed stud #1 | 500mm*500mm 12
DS#1-500%250 | Developed stud #1 | 500mm X 250mm 18
DS#1-250%250 | Developed stud #1 | 250mm X 250mm 27
DS#1-167 X167 | Developed stud #1 | 167mmX167mm 48
DS#2—-250%250 | Developed stud #2 | 250mm*250mm 18
DS#2-250%x167 | Developed stud #2 | 250mmX167mm 24

* 500mm X 500mm
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Fig. 11 M= curve from FE analyses

Table 3 Analysis results according to stud type and spacing

1000 Fer (0<Fcr<Fyp)

-1000

GS- DS#1- DS#1- DS#1- DS#1- DS#2- DS#2-
100X100 | 500X500 | 500X250 | 250X250 | 167X167 | 250X250 | 250X167
mFer| 196.32 -838.01 -135.39 -135.39 7931 -135.39 79.31

Fig. 12 Comparison results with buckling strength from
KEPIC SNG

GS-100X100 | DS#1-500X500 | DS#1-500%250 | DS#1-250%250 | DS#1-167X167 | DS#2-250x250 | DS#2—-250x167
Maximum force, kN 131.71 71.56 87.81 132.85 136.99 131.50 132.93
Mn#, kKN + m 161.30 161.30 161.30 161.30 161.30 161.30 161.30
Mus, KN - m 197.57 107.34 131.72 199.27 205.48 199.66 200.82
Mu/Mn 1.22 0.67 0.82 1.24 1.27 1.24 1.25
Ferses:, MPa 196.32 —838.01 —135.39 —135.39 79.31 —135.39 79.31
Number of stud 36 12 18 27 48 18 24

* Nominal moment of by KEPIC SNG(general stud of 100mmX100mm spacing)

s Maximum moment from the FE analysis

##+ Buckling strength of steel plate (O0<Fcr<Fyp), (—)value means not to be allowable.
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