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Experiment Research on Mechanical Behavior of Eccentrically Loaded
Short Concrete Column Reinforced with GFRP Bars

SUN Li, WANG Shi-guang. HOU Na, ZHANG Na
(School of Civil Engineering, Shenyang Jianzhu University, Shenyang 110168, Liaoning, China)

Abstract: Three groups of compressive failure experiments on eccentrically loaded short concrete
column reinforced with glass fiber reinforced polymer (GFRP) bars were carried out. The failure
pattern, lateral deflection, internal reinforcement strain and concrete surface strain of the
compressed columns were analyzed. The results show that the failure pattern of the concrete
column reinforced with GFRP bars is compressive damage, and the bearing capacity of concrete
columns reinforced GFRP bars tends to increase as the initial eccentricity decreases. Meanwhile,
GFRP bar working with concrete performs well as the compression bar, and it works better with
concrete under the smaller initial eccentricity. GFRP bar acting as compressive bar in concrete is
of great superiority due to its good compressive capacity.
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Tab.1 Measured Mechanical Behaviors of GFRP Bars
HA/mm | ZEMKRA /KN | HUERE/MPa | ZE#HERG/GPa | ZPIWIKRMTE/KN | PUHisRE/MPa | ZRLHA G/ GPa
10 54.10 689. 23 60. 22 57.48 1103.18 92. 38
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Tab.2 Mixing Ratio of Concrete
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Tab.3 Parameters of Eccentrically Loaded

Column Specimens

WA | A%/ mm | HK/mm | HE/mm | @0 R/ mm
Z175-1 180 250 1000 175
72175-2 180 250 1 000 175
7175-3 180 250 1 000 175
7125-1 180 250 1 000 125
7125-2 180 250 1 000 125
7125-3 180 250 1 000 125
775-1 180 250 1 000 75
275-2 180 250 1 000 75
775-3 180 250 1 000 75
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Fig.3 Locations of Strain Measuring Point
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Fig. 4 Experiment Loading Equipment
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Fig.5 Failure Patterns of Specimens
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Fig. 6 Experiment Results of Bearing Capacity
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Tab.4 Compression Failure Results of Specimens

WA | BB 2/ kN | JF R4/ kN | w0 s 24 5% Hh B B BB FRAE T A PN S A A1
Z175-1 201 61 Zhi A IR BE B 2L IR H AR R R A T 2
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Fig.9 Load-strain Curves of Concrete Surface
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