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Critical Temperature for Inter-Laminar Shear Strength
and Effect of Exposure Time of FRP Rebars

Do-Young Moon""
l)De:pt. of Civil Engineering, Kyungsung University, Busan 608-736, Korea

ABSTRACT Short beam tests of GFRP and CFRP specimens exposed to high temperature were conducted to measure the
inter-laminar shear strength. For the phase I test, the exposure time and temperature were varied to measure reduction in the strength
due to the applied conditions. As a results, the critical temperature was found to 270C for the both FRP reinforcements. The high
temperature, which causes 50% loss of inter-laminar shear strength, is defined as the critical temperature in this study. It should be
noted that the critical temperature for the inter-laminar shear strength is mainly dependent on resin properties not on fiber type. In the
phase II test, the effect of exposure time was investigated at intervals of 0.25hour for the critical temperature. All test results
demonstrate that the exposure time effect is not significant compared to the maximum exposure temperature, but it is not negligible
and, moreover, is significant at the critical temperature.

Keywords : critical temperature, exposure time, inter-laminar shear strength, GFRP, CFRP
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Table 1 Details of test parameters

Exposure temp. (C) | Exposed time (hr)

Control 15 _
100, 150,
Test 1 200, 250, 300 05,1,2, 4

0.75, 1.25, 1.5, 1.75,
2.25, 2.5, 2.75, 3,
3.25, 3.5, 3.75

Critical temp.

Test 2 from test 1

Fig. 1 Test for verification of electric chamber
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Fig. 2 Temperature history at the location where the FRP
specimens shall be placed
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Fig. 3 High temperature exposure in chamber

(a) Short beam test

« JlumEg fiber

(b) Inter-laminar shear stress

(c) The failed specimen by inter-laminar shear

Fig. 4 Test method for Inter-laminar shear strength
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Table 2 Summary of Test 1 results for GFRP

0.5hr 1hr
Temp. | Mean | Std. Cov Mean | Std. Cov
(MPa) | (MPa) * | (MPa) | (MPa) :

100C | 58.10| 0.73 | 0.01 | 57.71| 1.54 | 0.03

150TC | 53.20 | 4.82 | 0.09 | 54.12 | 3.07 | 0.06

200C | 5527| 597 | 0.11 | 53.82| 3.98 | 0.07

250C | 56.56 | 3.97 | 0.07 | 49.39| 2.90 | 0.06

300C 420 | 0.28 | 0.07 3.52| 041 | 0.12

2hr 4hr
Temp. | Mean | Std. Cov Mean Std Co
(MPa) | (MPa) " | (MPa) | (MPa).| ~°V"

100C | 56.81 | 1.35 | 0.02 | 59.15| 1.74 | 0.03

150TC | 56.47 | 322 | 0.06 | 58.70 | 3.98 | 0.07

200C | 49.62 | 436 | 0.09 | 52.74| 7.17 | 0.14

250C 5445 | 537 | 0.10 | 51.23 | 4.16 | 0.08

300C 0.76 | 0.19 | 0.25 0.00 | 0.00 | 0.00

Fig. 7 The effect of exposure temperature and critical
temperature for GFRP
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from Test 1
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Table 3 Summary of Test 1 results for CFRP

0.5hr 1hr
Temp. | Mean | Std Cov Mean | Std. Cov
(MPa) | (MPa). " | (MPa) | (MPa) )

100C | 5532 2.62 | 0.05 | 52.93 | 3.91 0.07
150C | 54.03 | 3.33 | 0.06 | 54.81 | 3.33 0.06
200C | 49.80 | 432 | 0.09 | 51.37 | 4.75 0.09
250C | 56.32| 2.58 | 0.05 | 49.74 | 4.14 0.08
300C 533 1.19 | 0.22 0.60 | 0.15 0.25

2hr 4hr
Temp. | Mean | Std. Cov Mean | Std. Cov
(MPa) | (MPa) " | (MPa) | (MPa) ’

100C | 56.93 | 2.95 | 0.05 | 57.50 | 3.96 0.07

150C | 55.66 | 3.26 | 0.06 | 56.67 | 2.07 0.04

200C | 4822 6.93 | 0.14 | 46.54 | 4.66 0.10

250C | 4822 438 | 0.09 | 46.55| 2.36 0.05

300C 0.60 | 0.12 | 0.21 1.22] 0.21 0.17

Fig. 10 The effect of exposure temperature and critical
temperature for CFRP
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Fig. 12 The effect of exposure time for CFRP obtained from
Test 2
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