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Abstract: The compression mechanical properties tests on the structural GFRP bars of three diameters are
carried out. The effects of diameters and slenderness ratios on the compressive strength, ultimate strain and
elastic modulus are analyzed. The test results indicate that GFRP bars are brittle materials whose failure patterns
are crushing failure, splitting failure and buckling failure. The compressive strength, ultimate strain and elastic
modulus are decreased with the increase of slenderness ratios evidently. Due to the buckling failure of the
specimen G8 — 11, each parameter of the specimen with 8 mm diameter is reduced most obviously, whose
reduction is about 3 times of that of the specimen with 10 and 12 mm diameters. Meanwhile, the increase of
diameters evidently decreases the compressive strength and peak strain, but makes no effect on the compressive
elastic modulus. Finally, the tested results are compared with the existing literature ones, and both results are
agreed well with each other.
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ILZRRES X 55 PLHLHEEE/ GPa it/ GPa S/ % L3/ GPa L/ GPa

CFRP ffj 1.75 3.0~4.5 240 1.9 2.57 137

GFRP ff 2.89 2.8~3.5 110 3.2 1.21 38
HRB400 i 7.80 0.42 200 18.0 0.05 26

H1¢ 1 AIH1: FRP fi A 25 BE /)N, 928 HRBA0O SN 55 %% B 1Y) 229% ~ 37 % , {H - 34 LU s E (L i
FE/ LLEE) S bE ) 20~ 50 . Hodr, CFRP fifi TR0 BE By , ATk 3.0~4.5 GPa, 2 = T HRB400 475 ;
GFRP i (R S % i K, AT 3k 3.2% , 24>k HRB400 4 fif7 E {1 %2 1) 17.78%.
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aviE e HAZ d/mm AL I/ em KALE A K/ 4
G8-6 6 30
G8-9 8 9 45 3
G8-11 11 55
G10-6 6 24
G10-9 10 9 36 3
G10-11 11 44
G12-6 6 20
G12-9 12 9 30 3
G12-11 11 36
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Ay R
A S
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HUEIRBE/MPa AB{LA/ % WEEEL 1V 22/ e AL A/ % JE4i A R/ GPa AR/ %
30 8 465.10 0 7 966.45 0 62.27 0
12 368.13 -20.85 3 566.31 -55.23 51.88 -16.69
36 10 377.88 0 4 600.00 0 44.87 0
12 284.24 -24.78 3 400.00 -26.09 49.96 11.34
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" VULHE o,/ MPa VE(ERTE e IEAERLER B,/ GPa
T N T
el T 9 T 9 T
G8-6 30 465.10 448.36 7 966.45 7 255.63 62.27 59.42
G8-9 45 366.64 323.57 1.09 6 766.69 6 093.06 1.12 41.90 45.16 1.06
G8-11 55 252.85 231.42 6 366.38 5571.39 29.84 25.05
G10-6 24 450.19 470.81 5 266.44 5 816.47 48.83 44.56
G10-9 36 377.88 409.64 0.93 4 600.00 4 166.23 1.07 44.87 36.71 1.14
G10-11 44 269.60 291.53 3 666.68 3029.15 41.14 37.08
G12-6 20 431.53 459.33 3 800.00 3 374.25 70.48 63.54
G12-9 30 368.13 384.65 0.92 3 566.31 3 026.54 1.08 51.88 49.85 1.12
G12-11 36 284.24 332.74 3 400.00 3674.22 48.96 40.68
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