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Analytical Study for Performance Evaluation of Studs for Steel Plate Concrete(SC) Walls
subjected to Cyclic Loads
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Abstract

This study analytically reviewed the behavior of Steel Plate Concrete(SC) walls subjected to cyclic loads to investigate the
effects of shape and arrangement spacing of studs on the behavior of SC walls. To perform it, 9 cases of finite element analyses
considering the different shape and spacing of studs in SC wall were carried out. As the results, the skeleton curves were obtained
from the load-displacement history curves and the ultimate and yielding forces were increased as the spacing of studs decrease. In
addition, the strength of inclined studs are shown to be bigger compared to that of general studs. The damping ratios are increased
as the decrease of strength ratio. Finally, as the decrease of stud spacings, the cumulative dissipated energy was increased and the

seismic performance was improved.
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Fig. 1 Analytical model of a SC wall for FE analyses
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Fig. 2 Type of developed studs(Cho et al., 2014a, 2014b)

Table 1 Types and arrangement of studs

Model No. Arrangement of studs
Type Spacing( xXy ) Number

GS—100x100 General stud 100mm>100mm 36
GS—167x167 General stud 167mmX167mm 16
GS—250%250 General stud 250mm X< 250mm 9

DS1-100x100 | Developed stud #1 | 100mm>x100mm 108
DS1-167x167 | Developed stud #1 | 167mmXx167mm 48
DS1-250%250 | Developed stud #1 | 250mmXx250mm 27
DS2-100%x100 | Developed stud #2 | 100mmX100mm 72
DS2-167x167 | Developed stud #2 | 167mmXx167mm 32
DS2-250%250 | Developed stud #2 | 250mmx250mm 18

* 500mm X 500mm (area considered in the evaluation)
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Table 2 Parameters of the concrete plastic model

Parameters Input value
Dilation angle 35.0
Eccentricity 0.1
K 0.667
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Fig. 3 Stress—strain—damage relationship of the concrete

SEPXENTSK MBS =28 M19H M4z (2015.7) 37



800

700 o— ——=
600 ﬁ/
& 500 n‘f
= 400 f e —
é 300 H?T A
“ 200 —+—Steel Plate |
100 f -=Stud H
0 [
0 0.005 0.01 0.015 0.02

Strain

Fig. 4 Uniaxial stress—strain relationship of steels
(Prakash et al., 2011)

Displacement , mm

Loading Cycle

Fig. 5 Displacement history for numerical analyses
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Table 3 Result summary of FE analyses
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Fig. 6 Hysteresis curves from FE results
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Initial stiffness Ultimate force Displacement at V, Yielding force Displacement at V-
K, , KN/mm v, , kN 5, , mm Vy , kKN 8y, mm
GS—100x100 2510 2869 2.71 2295 1.62
GS—167x167 2410 2366 2.11 1893 1.11
GS—250%250 2386 2151 2.01 1721 1.09
DS1-100x100 2613 3069 2.55 2455 1.52
DS1-167x167 2501 2531 2.10 2025 1.13
DS1-250%250 2411 2216 2.01 1773 1.10
DS2-100x100 2607 2983 2.61 2386 1.60
DS2-167 X167 2415 2318 2.08 1854 1.14
DS2-250%250 2399 2173 2.03 1738 1.01
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Fig. 8 Hysteresis curve for viscous damping (Cho et al., 2013)
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