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Analytical Study for Performance Evaluation of Studs for Steel Plate Concrete (SC)
Walls subjected to Forced Vibration

Seong-Tae Yit*

Abstract: This study analytically reviewed the behavior of steel plate concrete (SC) walls subjected to forced vibration to investigate the effects of shape
and arrangement spacing of studs on the behavior spacing of studs in SC wall were carried out. From the analyses, it was noted that the damping ratio
obtained from the time history analyses showed overall high value in Half-power Bandwidth method and the lowest value in Fitted Exponential Curve
method. And, in half of the design strength, the damping ratio presented approximately 3.0~4.2% and, in the design strength, it was approximately
4.1~5.2%. When the developed studs were used, the damping ratio was reduced slightly and it did not show consistent results between DS1 and
DS2. When the distance between the studs increases more than necessary, it was also confirmed that the natural frequency was reduced and the damping
ratio was increased.
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Fig. 1 Vibration test specimen(Lee and Kim, 2010) (unit: mm)

Fig. 2 Overall shape of FE model
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Table 1 Parameters of the concrete plastic model

Parameters Input value

Dilation angle 35.0
Eccentricity 0.1

K* 0.667
Viscosity Parameter 0.0
Ratio of the ultimate biaxial compressive stress to 12
the ultimate uniaxial compressive stress

Ratio of the uniaxial tensile to the uniaxial 01

compressive strength

*Ratio of second stress invariant on the tensile meridian to that on
compression meridian at the initial yield for any given value of the
pressure invariant
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Fig. 3 Stress-strain-damage relationship of the concrete
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Table 2 Results of static analyses

VIV, Force, Displacement, C9ncrete
kN mm stiffness
0.25 630 0.43 1.00
0.5 1260 0.87 0.97
0.75 1890 3.06 0.69
1 2520 6.24 0.58
12 2974 7.73 0.55
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Table 3 Types and arrangement of the stud

Model No. Arrangement of stud
Type Spacing( xxy )
GS-100x100 General stud 100 mmx100 mm
GS-167x167 General stud 167 mmx167 mm
GS-250%250 General stud 250 mmx250 mm
DS#1-100x100 Developed stud #1 100 mmx100 mm
DS#1-167x167 Developed stud #1 167 mmx167 mm
DS#1-250x250 Developed stud #1 250 mmx250 mm
DS#2-100x100 Developed stud #2 100 mmx100 mm
DS#2-167x167 Developed stud #2 167 mmx167 mm
DS#2-250%250 Developed stud #2 250 mmx250 mm

* 500 mmx500 mm(area considered in the evaluation)
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