Analysis of Effects on Concrete Beam Strengthened with CFRP Plate
according to Temperature Change

Hong-Dong Cho' - Sang-Hoon Han - Sung-Su Lee - Jin-Hwan Shin™~
Department of Civil Engineering, Chungbuk National University
*Depaltment of Structural System of Computer-Aided Engineering, Chungbuk National University
“Department of Civil Engineering, Chunglu National University
(Received February 21, 2003 / Accepted June 4, 2003)

Abstract : In this study, the behavior characteristics of specimen strengthened with CFRP plate were analyzed according
to the change of temperature. CFRP plate itself has a good resistance at the high temperature, but epoxy used as a
adhesive is lost its bonding strength at the relatively low temperature. Therefore, this study carries out experiment on the
beams slot-bonded with CFRP plates in order to maintain the successful bonding strength of epoxy at high temperature.
It is presented that the range of glass transition temperature is 60~80°C and RC beams slot-bonded with CFRP plate
shows more increasing resistance and failure load than that of interface bonded at the high temperature.
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Table 1. Experimental variables
Heating . .
. Strengthening Heating
Noj Specimen tem?%re)lture method time(hour)
i CB Normal temp. -
2 T-A Normal temp. Type A -
3] T40-A 40 Type A 1
4| T60-A 60 Type A 1
5| T80-A 80 Type A 1
6| T100-A 100 Type A 1
7| T120-A 120 Type A 1
8 T-B Normal temp. Type B -
9| T40-B 40 Type B 1
10| T60-B 60 Type B 1
11| T80-B 80 Type B 1
12| TI00-B 100 Type B 1
13| TI20-B 120 Type B 1
CB : Control beam
T40 - A
Strengthening Type(A : Type A, B: Type B)
Temperature(Normal temperature, 40 °C,
60 °C,80 C,100 C,120 )
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Fig. 1. Geometric configuration of specimen
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Table 2. Material properties(unit : kgifom?)
Tensile strength

27,000~31,000
1,684,000
269
839
47

S&P laminate
150/2000

Flastic modulus

Tensile strength

EPO’%OICS"‘ Compressive strength

Bonding strength
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Table 3. Experimental results

e Failure load .
Specimen Cﬁ:ﬁ ?;ij“::)‘slﬂ Rato of PuPi dﬂg’é‘;’t‘i‘(‘)‘r‘lﬁm) Failure mode
(tonf) increase(%o)
CB 245 2.45 - 0.45 flexural failure
T-A 3.25 4.15 100 1.28 0.82 flexural+interface debonding
T40-A 2.87 3.20 77.11 111 L17 flexural+interface debonding
T60-A 244 2.75 66.27 1.13 0.89 flexural+interface debonding
T80-A 2.00 2.10 50.60 1.05 0.76 flexural+interface debonding
T100-A 1.96 1.96 4723 1 0.30 flexural+interface debonding
T120-A 220 220 53.01 1 0.19 flexural+interface debonding
T-B 344 6.65 100 1.93 shear failure
T40-B 2.75 5.55 83.46 2.02 1.84 shear failure
T60-B 328 5.09 76.54 1.55 1.98 shear failure
T80-B 250 5.94 89.32 238 2.87 flexural failure+CFRP slip
T100-B 243 5.40 81.20 222 1.7 flexural failure+CFRP slip
T120-B 2.68 4.04 60.75 1.51 0.96 flexural failure+CERP slip
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Fig. 2. Failure load (Type A)
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