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Experimental Study on Mechanical Behavior of 630MPa High-strength
Reinforced Concrete Eccentric Compression Members

CHANG Huanhuan
(Henan Construction Group Co., Lid., Zhengzhou, Henan 450000, China)

Abstract: In order to explore the application of 630MPa high-strength steel bar in concrete eccentric
compression members, three concrete column specimens were designed and fabricated, and the
mechanical properties of different eccentricities under vertical load were studied. By analyzing the failure
mode of the component, the strain, bearing capacity, lateral deflection and crack distribution of the steel
bar and concrete, the mechanical properties of the 630MPa high-strength steel bar under eccentric
compression were evaluated. The results show that; similar to the typical failure mode of ordinary
reinforced concrete under large eccentric compression, the 630MPa high-strength reinforced concrete
columns are characterized by tensile failure. When the failure occurs, the tensile and compressive steel
bars can reach yield, and the concrete in the compression zone can also reach the ultimate compressive
strain of 0. 003 3. The section deformation of the specimen conforms to the plane section assumption, and
the bearing capacity can be calculated by the current standard formula. The test value of crack width
corresponding to the limit state of normal use is greater than the calculated value of the standard formula,
and slightly higher than the limit value of the standard. It is suggested that small diameter steel bars
should be selected on the tensile side of large eccentric compression and bending members or the
reinforcement ratio should be appropriately increased to reduce the crack width.
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Table 1 Design parameters of bias column

ih=2 HE%%P i L/ mm N 4 153
71 0. 66% 230 4416 ® 10@ 150
72 0. 66% 250 4416 ® 10@ 150
73 0. 66% 270 4416 ® 10@ 150

|1
2 OI
wy wy
on =% on
w
" 200
e N e
1— 13

| 300 | 300, 800 | 300 300 |

f 7

B1 RS

Fig.1 Specimen size
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Fig.2 Measurement points and loading devices
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Table 2 Properties of steel bar
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Table 3 Compressive strength of concrete
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Fig.3 Crack distribution of the specimen
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Fig.4 Failure mode of the specimen
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Fig.5 Load-lateral deflection curves
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Fig. 6 Lateral deflection curve of the specimen
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Fig.7 Load-reinforcement strain curves
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Fig.8 Load-concrete strain curves
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Table 5 Quasi-permanent load calculation value kN
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