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Performance of RC Beams Strengthened with
FRP-Aluminum Composite Hollow Beam Under the Fire
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Abstract

The widespread deterioration of concrete structures has required the development of new and innovative materials and
technologies for strengthening and repair. Recently Fiber reinforced polymer (FRP) composites have received widespread
attention as materials for the strengthening and repair of the deteriorated concrete structures.

This paper presents the results of Fire—performance of RC beams strengthened with FRP—Aluminum composit hollow
beams. Test results show that the higher—damaged FRP strengthened RC beams are more vulnerable to the fire and

decrease the effect of FRP strenthening
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Fig. 2 Details of Strengthened Specimens

Table 1 List of Specimens

ke A3 L& B | 3AekE oR
1 BC - -
2 BT-0 0 0 -
3 BT-25 25 0 -
4 BT-50 50 0 -
5 BT-75 75 0 -
6 BT-100 100 0 -
7 FBT-0 0 0 ¢}
8 FBT-25 25 0 0
9 FBT-50 50 0 0
10 FBT-75 75 0 0
11 FBT-100 100 0 0
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Table 2 Strength Properties of Concretes

42 AAE A= P A
° N/mm?) (N/mm) (N/mm)
28 30.0 31.2 20,124.6

Table 3 Mechanical Properties of Reinforcements
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on N/mm?) (N/mm) e
SD40 400 451.969 15%

Table 4 Mechanical Properties of Epoxy—resin
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(FAL 7 SHAD (N/mm?) (N/mm) (N/mm)
2:1 69.3 79.3 78.7
Table 5 Mechanical Properties of Aluminum
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Fig. 3 Details of FRP—Aluminum composite hollow beam
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Photo 1 Set up for Test
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Table 6 Maximum temperature and time

Table 7 Summaries of Results for Test
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Fig. 5 Temperature of interior and exterior for specimens
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Fig. 8 Load—Deflection of Fired specimens
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Table 8 Ductility of Each specimen
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BT-25 201 3.47 341 6.07 1.74
BT-50 226 3.83 294 6.42 1.67
BT-75 202 3.85 330 6.47 1.68
BT-100 270 6.06 420 10.36 1.70
FBT-0 205 3.46 393 5.76 1.66
FBT-25 242 4.82 337 7.78 1.61
FBT-50 202 5.14 329 8.31 1.61
FBT-75 211 4.8 254 6.93 1.44
FBT-100 128 2.96 174 4.32 1.45
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(a) Crack of Control specimen

(b) Crack of Strengthened specimen

Photo 3 Comparison Control with Strengthened specimen for crack
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(a) Aspect of Damage 1 — Concrete Seperation

-

(b) Aspect of Damage 2 — Peeling failure and Concrete Seperation

Fig. 15 Aspect of Damage for Strengthened specimen
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