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The Interfacial Stresses in Concrete Beam Strengthened with Carbon Fiber

Sheets due to Temperature Rising

A8 A AN e
Choi, Hyoung-Suk Kim, Seong-Do Cheung, Jin-Whan
Abstract

Carbon fiber reinforced polymer(CFRP) can be bonded to the soffit of a concrete beam as
a means of repairing and strengthening the beam. In such beams, materials, concrete and
carbon fiber sheets, are different in coefficient of thermal expansion. Consequently,
interfacial shear stresses can be increased and debonding failure may occur at the plate ends
due to temperature rising. This paper presents a method of approximate closed-form
solutions for the interfacial shear stresses and conducts a beam test to compare the
numerical results. In case of temperature rising over 30T, interfacial stress of 0.91MPa is
occurred at the end of sheet. Therefore, using carbon fiber sheet for strengthening the
concrete beam, it is necessary to consider the thermal effects and to evaluate the long time
behavior of the concrete beam by temperature change.
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Table 1 Carbon fiber coefficient of thermal expansion

Fiber PAN
e Intermediate High Pitch
direction
modulus modulus
. -0.9 to
Fiber -0.1 to 0.5 | -0.5 to -1.2 16
Perpendicular | )9 7 to 12 7.8
to fiber
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b P (Point Load)
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Fig. 1 Differential Segment of Plated Beam
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Fig. 2 Test specimen and gage location(mm)

FREFCEEA H12H Mez2008. 1) 113



Table 2 Concrete mixture design

e Bz | #e | we=d
GATE | ey | TNV n | gag | suas
kef/m') kef/m’) | (kef/m’ mm)

(MP) | (1 g5/ @ (kgt/m | Gegt/md |«

27 370 46.98 814 | 942 25

Table 3 Concrete compressive test result

ol=7}
HT o1 ﬁé'&
Specimen (MPa)
(MPa)
case 1 case 2 case 3
25-27-15 37.8 36.3 37.6 37.2
Table 4 Carbon fiber properties
QA= e A bl PEEr T
MPa) (MPa) (mm)
3,550 235,000 0.135 0.015
Table 5 Strain gage properties
Gage length factor |Resistance Lv‘viis
type (mm) (%) (Q) (m)

FLA-5-11-1L 5 2.11+1 |119.8+0.5| 1.2
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Table 6 Material properties
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