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Development of Space Truss Structure using Glass Fiber Reinforced PlasticsO Part 100
— Studies on Structural Properties —
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Abstract

This paper describes the development of a space truss structure using Glass Fiber Reinforced Plastic
(GFRP) pipes. GFRP pultruded pipes with superior heat resistance were adopted. Tensile and compression
tests were carried out to examine the mechanical properties of GFRP under room- and high-temperature
environments. After tests such as joint tests, a truss structure specimen using GFRP pipes was erected and a
load was applied to it. The relationship between load and displacement remained linear until buckling began.
The test result showed enough correspondence with that of the FEM analysis. Studies of these structural
properties verify the structural design.
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Fig. 1 0OOOQOOO
Outline of the Truss System
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Fig.200O0O0OO
Outline of the Joint
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Fig. 30000O0OOOO
Organization of a Pipe
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Method of Tensile Test based on JS K 7054
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Method of Compression Test based on JIS K 7056
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Fig.6 OO DOOOOOOO
Method of Compression Test with Real Section

Table 1 OOODODOOODO
Result of Materia Strength Tests

ooo DDDJ ooo
gpopo (0000 [0000*0o000*2

oo 9 2 °c 2 °c 2 Oc 2
N/mm N/mm N/mm N/mm
No.1l 294 212 195 190
No.2 388 230 211 210
No.3 301 217 173 172
No.4 286 217 [] 190
No.5 337 233 0 179
oo 321 222 193 188
ooo Eq E. E. E.

0o KN/mm? KN/mm? KN/mm? KN/mm?
No.1 19.9 24.4 25.6 25.7
No.2 22.7 25.7 25.9 25.4
No.3 17.6 29.2 25.9 25.4
No.4 21.1 25.3 0 26.2
No.5 20.2 22.5 [] 26.2
oo 20.3 25.4 25.8 25.8
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Table2 OO0OOOO0OOOOOO
Result of Cone-Calorimeter Test
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Fig. 9 GRRPOUD U ODODOOODODOO
Ratio of Compression Young's Modulus of GFRP
under High Temperature
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Smoke Extinction Coefficient-Time Relationships
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State of Compression Test
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Compression Test of GFRP Pipes
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Load-Strain Relationships on Element No.51
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