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Analytical Study for Design of Shape and Arrangement Spacing of Studs in
Steel Plate Concrete(SC) Wall subjected to Shear and Axial Forces
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Abstract

In this study, the behavior of Steel Plate Concrete (SC) walls subjected to shear and axial forces to investigate the effects of
shape and arrangement spacing of studs on the design of SC walls was analytically reviewed. For this purpose, 9 cases of finite
element analyses considering the different shape and spacing of studs in SC wall were performed. The results showed that the steel
plate was yielded at the lower load than the second yielding shear force of the design skeleton curve when the spacing of stud
is excessively far from each other. It is also found that the shape of the stud did not affect the shear behavior of SC wall but,
the spacing influenced to its composite action. In this study, it was also proven that the inclined shaped stud resists more
effectively to the bucking load than the general shaped stud in SC wall.
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(a) general stud

(b) developed stud

(c) developed stud

(GS) #1 (DS#1) #2 (DS#2)
Fig. 2 Type of developed studs (Cho et al., 2014)
Table 1 Types and arrangement of stud
Arrangement of stud
Model case
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
DS#1-100%x100 Developed stud #1 100mm X 100mm 108
DS#1-167x167 | Developed stud #1 167mmx167mm 48
DS#1-250%250 | Developed stud #1 250mm X 250mm 27
DS#2-100%x100 | Developed stud #2 100mm X 100mm 72
DS#2-167x167 | Developed stud #2 | 167mmXx167mm 32
DS#2-250%250 Developed stud #2 250mm X 250mm 18

* 500mmX500mm (area considered in the evaluation)
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Table 2 Parameters of the concrete plastic model

Parameters Input value
Ra‘tio of the dltimate biax‘ial compressive stress to the 112
ultimate uniaxial compressive stress
Ratio of the uniaxial tensile to the uniaxial compressive 01
strength
Dilation angle 35
Eccentricity 0.1
K 0.667
Viscosity parameter 0

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

Table 3 Parameters of ductile and shear damage of the stud
in ABAQUS (Gattesco and Giuriani, 1996; Nguyen and

Kim, 2009)
Ductile damage
Fracture strain Fracture energy Softening law
0.3 3,000 N/mm Linear
Shear damage
Fracture strain Displacement at the failure Softening law
0.8 1mm Exponential
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Boundary Conditions (X=2=0)
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(b) axial behavior

Fig. 5 Boundary conditions of FE model
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