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Characteristics of Structural Behavior and Safety Fstimation of Water Supply GFRP Pipe

Lee, Bo-Be, Lee, Seungsik ', Joo, Hyung-.!oongz**, and Yoon, Soon-long**M

ABSTRACT

In this paper, we present the results of experimental and analytical investigations on the structural behavior
of GFRP pipes used in the water supply pipeline system. Cross-section of the pipe is consisted with two GFRP
tubes and polymer mortar between the tubes. Due to the advantages such as light-weight, corrosion resistance,
smooth surface, flexibility, etc., use of GFRP pipe in the water supply pipeline system is ever increasing trend.
Therefore, more optimized structural design methodology should be developed. In the investigation, we
conducted theoretical and analytical studies on the load versus radial deformation characteristics of GFRP pipes.
In addition, ring stiffness test is also performed. Test results are comparcd with theoretical and analytical
results and it was found that the results are agreed well within 5% of radial deformation. Finally, it was also
found that the GFRP pipes used in the water supply pipeline system are strong cnough to satisfy the industrial
requirements,
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Fig. 1 Manufacturing process of GFRP Pipe(Hankuk Fiber Co.[1]).

Table 1 Thickness of GFRP water supply pipc
Layer G-$1,200 S-¢1,200
Inner 7.3 mm 12.5 mm

Polymer mortar 10.4 mm 3.1 mm
Outer 6.4 mm 8.7 mm
Total 24,1 mm 243 mm

G: waste water supply  S: water supply

Fig. 2 Cross-section configuration of GFRP pipe(Hankuk Fiber Co.[1]).
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Fig. 3 Tensile test specimens of GFRP pipe.
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Fig. 4 Tension test and failed specimen.
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Fig. 6 SBHQ6 element(GTSTRUDL, 2002{7}).
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Fig. 7 Ring stiffcness test of GFRP pipe.
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Fig. 8 Failed test specimen.
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Fig. 9 Load- displacement relation (G-¢1,200 mm).
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Fig. 10 Load-displacement relation (S-¢ 1,200 mm).
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Table 2 Comparison between experimental and theoretical loads

Type Displ. Load (kN) e
(%) 1 Experiment @ Theory

G- 3 8.93 8.70 2.57

¢ 1,200 5 14.31 14.50 -1.33

S- 3 10.26 9.93 3.50

@ 1,200 5 16.6 16.55 0.30
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Table 3 Initial longitudinal specific tensile strength (KS M 3370{10))
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Table 4 Test criteria for the water pressure (KS M 3370{18})

. Test pressure 1//°a)
Description Type 1 Type 2 Type 3

~ 300 24 1.5 0.9
Pipc 350~ 600 24 1.5 0.9
diameter 700~ 10060 24 1.5 09
() 1,100~ 1,200 24 15 0.9
1,250~ 24 1.5 0.9

Pressure maintaining time Maintain 15 min.

Fig. 11 Water pressure test of GFRP pipe.
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Fig. 14 Watertightness test at the joint.

Fig. 12 Failure test of GFRP pipe.

Table 5 Water pressure at the joint (KS M 3370[10])
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