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Damage mechanism of FRP reinforced concrete under
alkali freezing coupling effect

XU Wen-yuan, LI Wei, WANG Da-yang, JI Yong-cheng
(School of Civil Engineering and Transportation, Northeast Forestry University, Harbin 150040, China)

Abstract: The degradation law of carbon/basalt/glass/aramid fiber-reinforced concrete under strong alkali
solution and freeze—thaw coupling was explored. Fiber reinforced polymer (FRP) was used for full
reinforcement of cylindrical axial compression members, and local reinforcement was used for prismatic
bending members. The mass loss rate, dynamic elastic modulus, pH value change, compressive and
flexural strength of the specimens under alkali frost coupling were tested. The results show that carbon fiber
and aramid fiber reinforced specimens have better quality loss rate, dynamic elastic modulus, compressive
strength loss, plasticity, and flexural bearing capacity loss than glass fiber and basalt fiber reinforced
specimens. Based on experimental data, the LLam Teng constitutive model of FRP reinforced concrete with
alkali frost coupling effect was modified.
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Table 1 Properties of fiber composites and epoxy

(d)AFRP

resin adhesives

kL MR /MPa  SRMERLIE/GPa WP R/ Y
CFRP 3520 267 1.78
BFRP 3 000 120 1.60
GFRP 2500 80 2.3
AFRP 2106 117.8 1.75
A IR i 54.3 2.7 2.25
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Table 3 Specimen numbers
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concrete prism specimens
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Table 4 Mass of cylindrical specimens

Bt /kg
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reinforced with FRP and control group
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Fig. 8 Mass loss rate of prism specimens reinforced
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Table 6 Transverse fundamental frequencies of each

group of specimens under different
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Fig. 11 Compressive failure state of FRP reinforced

specimens and control group specimens
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Table 7 Compressive strength and freeze—thaw

strength loss rate of each group of

specimens after 100 cycles
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X R 41 9.6 13.6 7.9 41.9
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Fig. 12 Compressive strength of FRP reinforced

specimens and control group specimens
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Fig. 13 Stress—strain curves of each group of specimens
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Fig. 14 Flexural bearing capacity of FRP reinforced

specimens and control group specimens
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