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Experimental Study on GFRP Pipes Under Axial Compression
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Abstract: Filer reinforced pclymer ( FRP) is suitable for structures in corrosive environment and long-span
light-weight struciures due to its high-strength, light-weight, and anti-corrosive qualities. The behavior of pul-
truded glass fiber reinforced polymer ( GFRP) pipes, which are the members of long-span lattice structures, un-
der axial compression was investigated by tests. Short GFRP pipes were first tested to determine the basic me-
chanical properties. Then the stability of long GFRP pipes was studied by axially compressive tests in four
groups with different slenderness ratios, 12 specimens totally. Based on results of the tests and literature, the
formula of the buckling load of composite pipes under axially compressive load was presented based on Perry for-
mula. It can well predict the buckling failure load of long GFRP pipe under axial compression.
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Fig.1 Testing setup for short GFRP pipes
under axial compression

2 GFRP G EHMWFHEN
Fig.2 Failure mode of shert GFRP pipes
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Tab.1 Experimental results of short GFRP pipes under axial compression

WHRS P./kN £,,/107° £,7/107° oy /MPa E,/MPa vir
SCGP-1 92.0 7 819 2936 216.4 27 682 0.39
SCGP-2 71.0 6192 2178 166.8 27 054 0.35
SCGP-3 87.0 7 284 3 463 204.4 28 347 0.38
SCGP4 73.0 6331 1709 171.6 21 626 0.27
SCGP-5 87.0 7 820 2480 204.4 26 404 0.35
T 84.3 7279 2 764 198. 4 27372 0.37
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Tab.2 Geometrical parameters of tested long GFRP pipes

RAEGRY A RE (mm) | R AN b330
LCGP35 700 35 PSR 32
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LCGPSS 1 300 55 P I
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Fig.3 Testing setup for leng GFEP pipes under

axial esmpression

BE Y -

4 FRERAITEEAR
Fig.4 Location of measured points in the middle section
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Fig.5 Axial force-lateral displacement curves of LCGP35
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Fig.6 Axial force-lateral displacement curves of LCGP45
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Tab.3 Comparison of stability factor between
calculation and experimental results

b‘?ﬁ (‘PC/‘PF ) max (‘pc/‘PE)min S}lﬂgﬁ m j‘gﬁ‘ﬁ o %ﬁg/%
#(2) 1.60 0.87 1.11 0.17 15.1
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Fig.9 Stability factor curve of FRP member under

axial compression
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