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Abstract Steel composite structures have been studied in various areas such as bridges, high rise buildings, and
wind towers. They show excellent structural performance through overcoming of the weaknesses of steel and
concrete. Although various methods were already developed to achieve full composite behavior between steel
and concrete in flexural members, the number of studies regarding composite columns is quite limited. If slip
occurs between concrete and steel under external loads, the performance of the composite column would be
reduced significantly. Connection methods ensuring full composite action between steel and concrete must be
suggested. This paper investigated about structural behavior of shear studs through a series of experimental tests.
Extensive parameters were also performed to understand the effects of the diameter of stud, space of stud and
height of concrete. The present study provides fundamental bases for further development of design method of
shear studs in composite columns.
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[Fig. 1] Constitution of ICH RC columns[4]
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[Fig. 2] Constitution of ICH CFT columns[5]
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[Fig. 3] Testing method and installation of specimens

[Table 1] Dimension of specimens

Specimens ({4‘;;) (rln)m) EA (msm) (mI;n)
) (2)11@90%450 317 19 e 450
2) 2@2@93 (1;0750 35 19 2 300 | 750
? 2 éagloLo3 01 a8 19 2 100 | 350
4) 32@91550 26.4 19 2 100 450
7 ; ;;910L05 X1 27 19 2 100 | 550
6) 2@(1@91 (1;(;550 293 19 2 100 | 600
! ; ép91oLo7 X1 204 19 2 100 | 750
8) ;(1@91 (1;0650 13 19 3 100 | 650
9) glzéo(L)ﬁo )53 » 1 . 450
10) 2«)@2)21016550 132 2 2 100 | 550
" 3®é210(L)650 34.9 2 3 100 | 650
12) 2«)@2)23016750 293 2 2 300 | 750

where, fck: compressive strength of concrete

D : diameter of shear stud connector(222)

EA : number of stud column, S : space of stud(2@30)
L : height of concrete block(L750)
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[Fig. 4] Floor Plan of specimens(unit : cm)
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[Fig. 5] Front view of specimen No. 3(unit : cm)
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[Fig. 6] Front view of specimen No. 8 & 11(unit : cm)
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[Fig. 71 Comparison of load-slip curve by diameter of stud I

[Table 2] Results of experimental study by diameter of

stud I
Sp‘:‘3¢i Pruax Prua/! stud A max Pyield A yield K
mens | (kKN) | (kN/stud) | (mm) (kN) | (mm) [(kN/mm)
No.5 |409.08 | 102.27 4.58 |306.81| 142 | 216.06
No.10 [ 468.92| 117.23 474 |351.69| 1.14 | 308.50
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[Fig. 8] Comparison of load-slip curve by diameter of stud I

[Table 3] Results of experimental study by diameter of
stud 1T

Specime | Pmax | Pmax/Stud| Lmax | Pyicla | Dyield K

ns (kN) |(kN/stud)| (mm) | (kN) | (mm) |(kN/mm)
No.8 |586.64 | 97.81 473 43998 | 1.35 | 32591
No.11 [731.83| 121.94 | 4.47 |548.87| 1.75 | 313.64
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[Fig. 9] Comparison of load-slip curve by space of stud

[Table 4] Results of experimental study by space of stud

A
(mm)

K
(kN/mm)

Specime
ns

Pmax
(kN)

Prnax/stud
(KN/stud)

Ayield
(mm)

Pyicla

(&N)

max

No.2 |397.31| 99.33 6.09 (29798 1.68 | 177.37

No.7 |410.06| 102.51 | 5.86 |307.54| 190 | 161.87
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[Table 5] Results of experimental study by size of

specimens(D19)
Specime | Pmax | Pmax/Stud| Amax | Pyicld | Lyield K
ns (kN) |(kN/stud)| (mm) | (kN) | (mm) |(kN/mm)
No.3 ([332.56| 83.14 | 3.56 |249.42| 1.19 | 209.6
No.4 |[353.16| 8829 | 5.79 |264.87| 1.85 | 142.86
No.5 [409.08 | 102.27 | 4.58 |306.81| 1.42 | 216.06
No.7 [410.06 | 102.51 | 5.86 |307.54| 1.9 161.87
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