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Abstract - Steel-concrete composite beam has been used for a considerable time in building construction. An essential component
of a composite beam is the shear connection between the steel section and the concrete slabs, which is provided by mechanical
shear connectors. A variety of shapes and devices have been in use as shear connectors. This study summarizes the results of an
experimental investigation involving the testing of push-out specimens with angle shear connectors. All of 22 push-out
specimens were designed to study the effect of a number of parameters on the shear capacity of angle shear connectors such as
the height of the angle connector, the length of welding, and the pitch of angles. Based on the test results, a design equation was
developed for predicting the shear strength of angle shear connectors.
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(c) specimen with angle shear connectors

Fig. 3. Push-out test specimen
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Table 1. Test specimen
. Shear Height Thickness Diameter No. SCs Pitch
Specimen
connector [mm] [mm] [mm] [ea] [mm]
. 1 S-100-19-300 100 - 19 6 @300
Series 1 2 $-100-19-200 Headed 100 ] 19 8 @200
(Stud) 3 $-100-19-150 | "elding stud 100 ; 19 10 @150
. Shear Depth Thickness Welding No. SCs Pitch
Specimen
connector [mm] [mm] [mm] [ea] [mm]
Baseline 4 EA-00 - - - - - -
5 EA-30-20-200 30 3 20 4 @200
6 EA-30-30-200 30 3 30 4 @200
Series 1I 7 EA-30-40-200 30 3 40 4 @200
(L-30) 8 EA-30-20-300 30 3 20 3 @300
9 EA-30-30-300 30 3 30 3 @300
10 EA-30-40-300 30 3 40 3 @300
11 EA-40-20-200 40 5 20 4 @200
12 EA-40-30-200 40 5 30 4 @200
Series I 13 EA-40-40-200 Eaual Anel 40 5 40 4 @200
(L-40) 14 | EA-40-20-300 | dual Aneke 40 5 20 3 @300
15 EA-40-30-300 40 5 30 3 @300
16 EA-40-40-300 40 5 40 3 @300
17 EA-50-20-200 50 6 20 4 @200
18 EA-50-30-200 50 6 30 4 @200
Series IV 19 EA-50-40-200 50 6 40 4 @200
(L-50) 20 EA-50-20-300 50 6 20 3 @300
21 EA-50-30-300 50 6 30 3 @300
22 EA-50-40-300 50 6 40 3 @300
EA-50-40-200

Pitch of angle
Welding length
Depth of angle
Equal Angle

=
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Table 2. Material test results

Specimen Y.S. T.S. Y.R. Elo.
[MPa] | [MPa] [%]

PL-6 SM490 488 552 0.88 22
PL-3 SS400 338 421 0.80 39
PL-5 SS400 279 456 0.61 38
PL-6 SS400 400 454 0.88 39
D10 HD400 501 636 0.79 18

Concrete| 24MPa fox = 28.5MPa
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Table 4= 7|& HYUHE AFLQ} UgthHE AlHo| & Table 4. Angle as a shear connector
e 4= AGD92A Y F40 =S Hesto] ye
W Rolch 1210] A2o|A] 7|53k vhe} Zo| EZhe ap Sort Angle (\]’Evith H-section® | Angle with U-section
’ urocode) (Proposed)
AgdaxE AHgsiete s er) 3] tar] o
ol UgTHEe] Fpolle s AddgA ol tigt A= —
& Aol Basit Detai -
THebA 2 Aol A (9)& 7IReR dHETY 3
71498 Helste] TR AR 79 URhE JEud
A2A ] e 2e AjbslAT. 31714 ARE WeRe ,
Aol ol G0l U RAE 4w B AGIAAL. o
53], & ddAM s =9 2o dduige & p.asﬁczone
83 Wepetal ddEo] o]F FHoE YA AT A8
wolgich, Ak A& ofefer 2t
Table 3. Test result
. TEST Eq.(1) Eq.(2) Comparison
Specimen (Stud)
Qr [kN] 6u [mm] Qn[kN] Pra [kN] Qr/ Qu Qr / Pry
S-100-19-300 143 18.4 112 66 1.28 2.17
S-100-19-200 101 13.2 112 66 0.90 1.53
S-100-19-150 97 10.1 112 66 0.87 1.47
. TEST Eq.(3) Eq.(4) Comparison
Specimen (Angle)
Qr [kN] 6u [mm] Pra [kN] Qpro [kN] Qr / Prg Qr / Qpro
EA-00 262 32.8 - - - -
EA-30-20-200 101 5.9 479 98 0.21 1.03
EA-30-30-200 122 10.6 479 124 0.26 0.98
EA-30-40-200 122 10.2 479 134 0.26 0.92
EA-30-20-300 108 6.3 478 98 0.23 1.10
EA-30-30-300 113 6.3 478 124 0.24 0.94
EA-30-40-300 130 7.3 478 134 0.27 0.97
EA-40-20-200 119 4.1 594 136 0.20 0.88
EA-40-30-200 180 10.3 594 167 0.30 1.08
EA-40-40-200 186 9.2 594 177 0.31 1.05
EA-40-20-300 131 9.3 594 136 0.22 0.97
EA-40-30-300 191 8.3 594 167 0.32 1.14
EA-40-40-300 189 11.1 594 177 0.32 1.07
EA-50-20-200 183 9.5 702 177 0.26 1.03
EA-50-30-200 231 7.3 702 214 0.33 1.08
EA-50-40-200 235 7.3 702 222 0.33 1.06
EA-50-20-300 185 6.2 702 177 0.26 1.04
EA-50-30-300 231 4.5 702 214 0.33 1.08
EA-50-40-300 263 6.5 702 222 0.37 1.18
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