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An Experimental Study on the Flexural Fatigue Behavior of Glass Fiber Reinforced Plastic
Pipes

Dong-Il CHANG, Jae-Won KOH
Department of Civil Engineering, Hanyang University
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Abstract In the comparison result of residual strain calculated from the load-strain curve under the
repeated loading cycles, it was found that the larger the laminates is, the larger the stiffness of GFRP
pipes under fatigue load is. This phenomenon is true until the fatigue failure. According to the S-N
curves drawn by the regression analysis on the fatigue test results, the fatigue strength for percentage
of the static ultimate strength increases by increasing the laminates of GFRP pipes. The fatigue strength
for 2,000,000 repeated loading cycles in GFRP pipes with the laminates varing 15, 25, 35 shows 75.2%,
79.5%, 84.2% on the static ultimate strength, respectively.
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Table 1. Material properties of glass fiber.

V\ig tthic ess Ze ity Lg ; al expammn o Vtc»nsﬂc o tensil k poisson’s
modulus strength modulus ratio
(mm) (mm) (kg/m*) (/) (GPa) (GPa)
T 120 024 2627 16%10°  14~20 724 - 022

Table 2. Composition of glass fiber.

T Siiea | 535~555% | Alkaline Oxide | 05~15%
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Table 3. Fatigue test results.

P,

No. (kgh) (kgl) (%) (CVC )
A1 15 7se 8975 %00 1320
T a2 15 7750 6588 8.0 17170
A3 15 7780 6200 8.0 423340
A4 15 7750 6006 775 768,270

A5 15 7130 5813 750 1196820
Bl 2527500 26125 950 20,290
B2 s 27500 25438 925 34,140
B3 25 27500 24750 %0 70,120
B4 25 27500 23375 850 633120
~BS 25 2750 22000 8.0  1,182760
¢ 3% 46375 44056 950 52520
¢z 3 46375 42665 925 76120
¢33 48375 41738 900 90,470

ce 3 46375 40508 875 635760
¢ 3 46375 39419 850 1486820
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Fig. 5. The relationships between the repeated
loading cycles and the mid-span
displacement with laminates.(B4)
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Fig. 9. The relationships between the repeated
loading cycles and the mid-span hoizental
displacement with laminates.(C5)
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N 35
1 0
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