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Abstract The performance of concrete structure decreases with change in time and the external environment .
In order to reinforce the structure, the research about new material development and application of newly
developed materials are widely conducted. In the case of composite FRP, it received good attention in the
academia due to its high intensity-weight ratio, excellent corrosion resistency as well as good workability. When
applying at the construction field, however, the utilization of FRP did not increase as much due to lack of
reliability and design standard. Current study investigated the material characteristics during the temperature
change at high temperature and the structural behavior from restraint effect for GFRP reinforcing materials. Two
experimental variables were set in this study: GFRP reinforcements due to tensile properties of temperature and
restraint compression effects. Three concrete specimen were selected for each set temperatures..For this reason,
as a variable to experiment with the effects confined compression concrete members value and tensile properties
with temperature reinforcement GFRP, experiment produced three pieces each for each set temperature, the
concrete specimen, which is confined in the GFRP was selected each 1 did. For the temperature change during
the experiment, the concrete specimen were mounted in order to expose to experimental high temperature for
certain period of time. For compression performance evaluation, reinforcement effect from horizontal constraint
of the fiber were measured using an Universal Material Testing Machine (UTM). Finally, this study revealed
that the binding characteristics of GFRP materials from temperature change decreased. Also, this study showed
that the maximum compression intensity decreased as the temperature increased up to 150C in the constraints
ability of the GFRP reinforcements during the horizontal constraint of concrete.
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[Fig. 1] Configuration of Tension test coupon (ASTM)
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[Table 1] Tension test coupon

Specimen Temperature () Resin Fiber
P-01,02,03 20
P-04,05,06 100

Polyester Glass
P-07,08,09 200
P-10,11,12 250
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[Fig. 2] Material test machine
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[Fig. 4] Failure of tension test coupon (20°C, 100°C, 200,
250C from top)
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[Table 2] Tension test results of temperature

Heating |Modulus of| Tensile .
. Temperature . .. Ultimate
Specimen 0) Tlr.ne Elasticity |Strength Strain
(min) (GPa) (MPa)
P01 20T - 23.98 485.58 | 0.02580
P02 20T - 21.50 440.50 | 0.02774
P03 20T - 23.69 436.65 | 0.02516
Average 23.06 454.24 | 0.02623
P04 100C 30 19.18 430.41 | 0.02640
P05 100TC 30 19.17 409.07 | 0.02448
P06 100T 30 16.16 403.11 | 0.02556
Average 18.17 414.20 | 0.02548
P07 200°C 30 13.41 323.11 | 0.02076
P08 200°C 30 15.25 375.13 | 0.02497
P09 200°C 30 17.96 365.06 | 0.02078
Average 15.54 354.43 | 0.02217
P10 250C 30 15.54 317.18 | 0.02144
P11 250C 30 14.62 330.58 | 0.02215
P12 250C 30 14.86 335.12 | 0.02195
Average 15.00 327.63 | 0.02185
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[Table 3] Test specimen

No Specimen Fiber Resin Thick of
type type GFRP(mm)

1 N21-1

2 N21-2

3 N21-3

4| G21E_20-1 136

5 | G21E_202 133

6 | G21E_203 137

7 | G21E_100-1 139

8 | G21E_1002 124

9 | G21E_100-3 132
10 | GaiE 1501 | Class | Epoxy 141
11 | G21E_1502 1.39
12 | G21E_150-3 131
13 | G21E_200-1 131
14 | G21E_200-2 136
15 | G21E_2003 134

[Fig. 81 Test Setup
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[Table 4] Compressive test results of specimens

Confinement and
Temperature (C)

20C | 100C | 150C | 200C
1 22.41 67.78 | 60.00 | 54.62 | 57.76
21MPa | 2 | 2139 | 68.09 | 66.38 | 51.72 | 57.53

Specimen Normal

3 21.90 | 70.77 | 68.60 | 59.63 | 52.66
Average 21.90 | 68.88 | 64.99 | 5532 | 5598
Ratio 1 3.15 297 2.53 2.56
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[Fig. 9] Compressive behavior of specimens
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[Table 5] Analytical study of test results

Maximum stress () Increased maximum stress Dis.tn'bution of
Nomal (for NormalStress) confined strength
o | 2000 | 100coy | 1500y | 20000y | @0 ol e | ey
- (@] (@] (@] e | e | 0| &0 OO - e —
@I® ®/® @®
-3.89 -13.56 -12.90
21.90 68.88 64.99 55.32 55.98 46.98 | 43.82 | 33.42 | 34.08
-0.08 -0.29 -0.27
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