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Tensile test of pultruded GFRP pipe connected with steel pipe

Zhu Mingqgiao s Li Zhibin s Wang Yao , Zhang Ziwei

(Department of Civil Engineering, Hunan University of Science and Technology, Xiangtan 411201, Hunan, P. R. China)

Abstract: The reliable connection of pultrusion forming GFRP pipe joints is a prerequisite to ensure the
normal operation of the components. In order to explore its tensile connection performance, two kinds of
connection modes of bonding connection and bolt connection in GFRP pipe and steel pipe connector are
adopted in this study to carry out the tensile test. The distribution characteristics, force mechanism, failure
process and the influence of bonding length on load-bearing capacity of glue layer shear stress along the
length direction were studied in the adhesive bonding test. The results show that the shear stress of the
glue layer is large at both ends and small in the middle along the length direction at the initial stage of
loading. As the load increased, the stress gradually shifted towards the loading end of the glue layer. The
increase of bonding length can significantly improve the load-bearing capacity of the connecting parts, but
when the length reaches 1.6 times of the pipe diameter, the increase of the bonding length is not sensitive
to the increase of the load-bearing capacity any more. Therefore, the 1. 6 times the pipe diameter can be
regarded as the effective bond length of the GFRP pipe. Additionally, the influence of ¢/d (edge distance/

bolt diameter) and bolt row number on the connection load-bearing capacity and failure mode were studied
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in the bolt connection experiment. The results show that when e/d is equal to 7, the load-bearing capacity

reaches the maximum value and the main failure mode is extrusion failure. According to the relationship

between the bolt row number and the load-bearing capacity, the corresponding reduction coefficient can be

readily deduced for calculating the load-bearing capacity.
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Fig.1 Schematic diagram of matching connection between

GFRP pipe and steel pipe fittings
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Table 1 Parameter setting of bonded connection

B KR, BRRER RRIEE/

S5 o o T R
1# 34 7812 0.2 3
2% 68 15 625 0.2 3
3 102 23 437 0.2 3
4% 136 31 250 0.2 3
5% 150 34 687 0.2 3
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Fig.2 Sectional view of placement of fiberglass in GFRP tube
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Fig. 3 Single row bolt connection setup diagram
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Table 2 Specimen with different end distances

g5 e/d AH R 1 KR L2/ mm
S 2 1 6
sJ2 3 1 6
SI3 1 1 6
SJ4 5 1 6
sJ5 6 1 6
SJ6 7 1 6
SJ7 8 1 6
SJ8 7 2 6
SJ9 7 3 6
SJ10 7 4 6
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Fig. 4 Bolt setting of multiple bolted connection GFRP tube
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Fig. 5 Components of bolted connection
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Fig. 6 Load-tensile deformation curve of different
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bonding lengths
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Fig. 8 Distribution of shear stress on different bonding lengths
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Fig. 9 Diagram of adhesive layer deformation at joint joints
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Fig. 10 Failure process of bonding interface
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Table 3 Experimental data of bonded connection component

. YRS Py B R
71/kN R F1/MPa i }J/MPa /%
1% 92.5 11.84 159. 23 36
2% 175 11.2 301. 25 68. 4
3& 189 8. 06 325. 35 73
4# 198 6.33 340. 85 77.4
54 206 5.93 354. 62 80.5
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and mean shear stress
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Table 4 Experimental results of multiple bolted connection
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Fig. 14 Relationship between row number of bolts and capacity
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