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Abstract - In the composite beams, the composite rate is determined mainly by shear connectors. But curing at low temperatures
after placing concrete on the composite beam affects the strength of the concrete. It affects the strength of concrete, the proper
composite rate does not appear, even if it is designed as a complete composite beam with shear connectors. In this study, to find
out how much influence on the composite beams with freezing damage, composite beams were made real-size form using angle
type shear connectors and embossing web and curing concrete at low temperatures. After that, strength evaluation was carried
out through load test. The results show that freezing damage has reduced composite rate and strength of the composite beam
decreases and the deformation capability increases as the composite rate decreases.
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Fig. 2. L-shaped shear connector
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Fig. 3. Cross section of composite beam
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Table 1. Test specimens
Composite | Spacing Coiposiis Web Web e et Flange
. beam . . flange flange .
No. Specimen rate stud height thickness . . thickness
(%) i) depth (i) i) width width )
(mm) (mm) (mm)
1 H-400-100 100
2 1-400-100 100
3 1-400-70 70 150 604 400 32 200 340 12
4 1-400-40 40
5 1-400-0 0
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Fig. 5. Steel & concrete material test coupons
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Table 2. Material test
t 175 17, Elongation
e | m) | MPa) | (MPa) %)
SS275 3.2 450.9 513.7 38.4
SM355 6.0 333.0 478.2 30.5
SM355 12.0 379.5 546.2 33.1

foe=11.87 MPa
E.=8500~fo. = 21,360.5 MPa

Jou= fou + Af
Af=4 MPa (f,x < 40 MPa)

Concrete

t = thickness of coupons, F, = yield strength of steel, F, = tensile strength
of steel, f.x = compressive strength of concrete, E,. = modulus of elasticity

of concrete, f,,, = average compressive strength of concrete
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Table 3. Test result
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Fig. 6. Load-deflection curve of H and I-specimens
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Fig. 7. Load-deflection curve of I-specimens
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Table 4. Test and theoretical results
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(%) (%)

1 H-400-100 150 100 100 1,01533 | 972.68 628.69 602.28 0.96 4.16
2 1-400-100 150 100 100 1,01533 | 863.17 628.69 534.47 0.85 3.79
3 1-400-70 250 70 100 1,015.33 | 922.89 628.69 571.45 0.91 5.18
4 1-400-40 400 40 100 1,015.33 | 863.17 628.69 534.47 0.85 4.93
5 1-400-0 800 0 65 668.67 728.77 414.04 451.25 1.09 10.91

M jeory = maximum bending strength based on material test, M., = maximum bending strength based on test results, Pycory = Maximum strength based on

material test, Py, = maximum strength based on test results, u = deformation capacity, 8o sp, = deflection of experiments at 80 % of maximum load after

maximum load.
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Fig. 14. H-400-100 longitudinal strain distributions
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