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Abstract - Composite beam is a structural members that use shear connector between concrete slabs and H-shaped steel beams to act
as a single member. In composite beams, shear couplings are very important as the composite ratio is determined by the extent to
which the horizontal shear force between the concrete and the steel beam is sustained. This study produced composite beams using
angled connectors instead of stud connectors and embossed webs instead of flatbed webs of H-shaped steel, unlike conventional
composite beams. Based on this, U-shaped composite beams with embossed webs are constructed in a real-size form and the effects
of post-composition behavior and shear coupler variables are analyzed through a bending experiment.
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Fig. 1. Embossing web
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Fig. 2. Cross section of specimens
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(a) Angle stud of beam
Fig. 3. Angle stud
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Table 1. Test specimens
Steel Slab
. Spacing | Composite
Composite
N St -, between Beam Web Web Top Bottom Flange .
0. | Specimens © tud depth . . flange | flange . Width | Thickness
(%) B eE height | thickness width width thickness (onm) (oom)
(mm) (mm) (mm) (mm) (mm)
(mm) (mm)
1 H-600-150 100 150
2 1-600-150 100 150
3 1-600-250 100 250 804 600 4 200 340 12 1000 180
4 1-600-400 100 400
5 1-600-800 67 800
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Fig. 4. Test set-up
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Fig. 5. Material Test
Table 2. Result of material tests
F F i
Csuren t o u Elongation E;
(mm) | (MPa) | (MPa) (%) (MPa)
SS275 4.0 403.0 492.5 17.6
SM355 6.0 3330 | 4782 157 210x10°
SM355 12.0 379.5 546.2 16.0
S = 11.87MPa
Concret
" | B =4,700,/7,, = 16192.9 GPa
¢ =ARA =, £, =770 5 A,
F, =749 % ﬂE, E =7379] A,
fo =Z39ES 4% A%, E =F3HE9 @A
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Fig. 6. Load-deflection curve (H web vs I web)
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Fig. 7. Load-deflection curve of I-specimens
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Table 3. Bending test result

No. | Specimens 7y L L % b
&N) | (KN) P, | (mm) | (mm)

1 | H-600-150 | 864.27 | 1001.12| 1.16 2694 | 54.79

2 1-600-150 | 738.51 | 906.19 1.23 26.34 | 118.65

3 1-600-250 | 726.18 | 867.35 1.19 24.84 | 88.31

4 1600400 | 72249 | 83591 1.16 28.20 | 100.93

5 1-600-800 | 647.89 | 790.91 1.22 26.79 | 150.60
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Fig. 12. Separation between steel and concrete
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Table. 4. Comparison of test and theoretical results
Desi Stud
No. | Specimens | compeite mtio | spacing | M | Mo | B | B | M | _dan | En
' &Nm) | GNm) | KN (kN) Miw | "7 70 | (Nm)
(%) (mm)
1 | H-600-150 100 150 1516.96 1616.81 939.30 1001.12 1.07 241 42.80
2 | I-600-150 100 150 1516.96 1463.50 939.30 906.19 0.96 4.67 83.55
3 | 1-600-250 100 250 1516.96 1400.77 939.30 867.35 092 3.90 59.20
4 | 1-600-400 100 400 1516.96 1349.99 939.30 83591 0.89 5.69 9337
5 | I-600-800 67 800 1004.04 1277.32 621.70 79091 1.27 6.06 81.95
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Fig. 14. H-600-150 Longitudinal strain distributions
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