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Abstract - Recently, as the amount of composite members used for economical use of materials has increased, researches on
shear connectors that connect steel and concrete have been actively conducted. In general, stud anchors are used, and many re-
searches on them are ongoing. However, there are not many studies on specimens using different shear connectors. In this study,
the strength and performance of angle shear connectors are evaluated. Therefore, in this experiment, the experiment was carried
out using the height and thickness of the shear connectors as variables. In addition, the height of the anchor will affect the test
results. So this study suggest the need to consider the height by reviewing the design formula.
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Fig. 1. Push-out test specimen
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(b) Application examples of composite beams

Fig. 2. Angle shear connector

Table 12> A9 o] LRo|H 7} X|=0] YA S LEHA
o A A] Fol A AN2 angle® At A A 2he S0]™

o] $ASL ZH 2O X|5E AN-L -1, (=1,) 0.2 L}
Ebdl Zlo]tt.
Table 1. Summary of test specimen
. L. h fiy = Gy
No. Specimen (i) (i) (i)
1 AN-160-60-4.5 4.5
60
2 AN-160-60-6 6
160
3 AN-160-80-4.5 4.5
80
4 AN-160-80-6 6

L. = Length of connector, /1, = Height of connector, #,(= t,,) = Thickness of
connector
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Table 2. Result of material test

Coupon [No-| oy | by | ey | By
1 355.6 494.8 33.0
2 350.3 4922 34.4
5|+ 356.8 491.6 314
95275 4 359.5 491.6 33.1
1 331.4 482.4 34.1
Fig. 3. Steel material test ) o 3300 1678 303
Akl Aol ARL-H 7R $2750] M, Fig. 49} Table 2 > 3393 | 4809 | 319
= ;;]j—;/qz A= Vet B SRS 3417 MP 4 331.0 4815 323
- . e ' a Concrete fox=29.2 MPa

ol HF oA o
19 B+t QP 485.4 MPao] . t = Thickness, F\ = Yield strength, F,, = Tensile strength, f., = Compressive

strength
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Fig. 4. Stress-strain curve of material test ]
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Fig. 7. Failure mode (AN-160-60-4.5)
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Fig. 8. Failure mode (AN-160-60-6)
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Fig. 9. Failure mode (AN-160-80-4.5)
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Fig. 11. Load-displacement curve about thickness (60 mm)

Fig. 12= 4Z27]9] %0|Z 80 mmZE 5Y35HA A 7
S FAol w2 A3t 2 ZE vebd Aotk A2 =
017} 60 mm¢Ql 792k -FAFSHA 6 t9] - e 9 ¥
3 5ol FT7IstAoH, HtHAE7F 1,996 KNO. & 4.5 t9]
1,670 kNoj| H]5f 2F20 % &= F7Fet A& &I 4= it}
TE F A4A9 ¥y 5 oA E 2 7 mmof 4] oF
10 mmz Z7}5}

2,500 ‘
2,000 ommmrmeeeennmn e oo
Vg i
2 1,500 pommmmmmmme ~ \‘_’_’;;7‘ ””””” N e
< 4 \ :
=] ’ N '
5 [
=] \ '
Bl I D S s R
v Pt
J ‘ R
S S —— AN-160-80-6
: : === AN-160-80-4.5
0 + ; H
0 5 10 15 20

Displacement (mm)

Fig. 12. Load-displacement curve about thickness (80 mm)
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Table 3. Results of push-out test

No. 0y O Pr(= 0.90,) Ou
(kN) (kN) (kN) (mm)
1 1,168.8 1,561.6 1,405.4 15.0
2 1,441.3 1,877.5 1,689.7 16.0
3 1,342.0 1,670.6 1,503.6 12.5
4 1,464.6 1,996.4 1,796.7 15.5
5, = Displacement of 0.90,
2,500
W45 Mot
2,000
g 1,500
Q
1,000
500
hy =60 mm hy =80 mm
Fig. 15. Bar chart of push-out test result
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Fig. 17. C channel shear connector as used in KBC 2016
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Fig. 18. Angle shear connector as used in Eurocode
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Table 4. Comparison of test value and theoretical result
. Qu Qn,KBC Qu Qn Euro QM Qn,Pashan Qu
No. Specimen ’
(kN) (kN) Qn,KBC (kN) Qn,Eum (kN) Qn,Pashan

1 AN-160-60-4.5 1,561.6 964.6 1.62 866.6 1.80 1,199.1 1.30

2 AN-160-60-6 1,877.5 1,286.2 1.46 866.6 2.17 1,397.7 1.34

3 AN-160-80-4.5 1,670.6 964.6 1.73 1,075.3 1.55 1,513.7 1.10

4 AN-160-80-6 1,996.4 1,286.2 1.55 1,075.3 1.86 1,712.3 1.17

0, = Yield strength of connector, Q, = Ultimate strength of connector, Q,, xksc = Nominal strength by KBC 2016, Q,, £ur, = Nominal strength by Eurocode,

Qy.pashan = Nominal strength by Pashan’s proposed equation
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