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Flexural Strength and Durablllty Evaluation
by Freezing and Thawing Test of Repaired Reinforced Concrete Beams
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Abstract

This paper presents experimental investigations about flexural strength and durability of
reinforced concrete beams repaired using ductile fiber reinforced cementitious composite
(DFRCC) and carbon fiber sheet through freezing and thawing test. Total 14 RC beams of
100x100x400mm size were tested by 3-point bending and freezing and thawing test by KS F
2456. The beams were reinforced using 3D10 steels on both the tensile and compressive sides,
and repaired on 3 sides expect on top cycle. Test results showed that the beams repaired using
fiber carbon sheet revealed about 15% higher values of flexural strength compared than the
cases of DFRCC motar.On the other hand, the results did not showed meaningful differences in
the aspect of durability. For further research, consideration of the steel interference effect and
real old specimens such as taken from real deteriorated structures are needed to be tested after

repairing with DFRCC and carbon fiber sheet.
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Test item Test results
c . 3 day 271 MPa
ompressive 7 day 39.0 MPa
strength
28 day 46.7 MPa
. | 3 day 6.2 MPa
exura 7 day 8.8 MPa
strength
28 day 9.5 MPa
Standard 17 MPa
condition
Bond strength After th
er thermo 1.4 MPa
contrast
Length Variation 28 day 0.06 %
Water absorption coefficient 0.072 kg/m?«h®®
Carbonation resistance 11 mm
Amount of water percolation 6.4 g
Water vapor resistance 0.3 m
Chloride ion penetration 833
resistance Coulombs
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3day | 7day | 28 day %) gravity Specimen Mol 2 DFRCC Carbon Fibers
88 121 137 22 103 A 0 X
B 100 X X
C 100 [0} X
I 4, EIAMQ(SK-300) M2 EA D 100 X 0
Carbon Fibers(SK—300) E 200 X X
Design Tennsile Strength F 200 ] X
2 35,500
(kg/em?®) G 200 X o
Design Modulus of Elasticity 5
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Al 4173 3.86 0.955
A2 42,38 3.92 3.89 0.970 0.963
B1 40.21 3.72 0.921
B2 40,32 3.73 3.73 0.923 0.922
C1 49,08 454 1.124
c2 48,97 453 4.54 1.121 1123
D1 56.54 523 1.295
D2 56.54 5.23 5.23 1.295 1.295
El 37.08 3.43 0.849
E2 37.30 3.45 3.44 0.854 0.852
F1 44,76 414 1.025
F2 44,97 416 415 1.030 1.028
G1 52.43 4.85 1.200
G2 52.32 4.84 4.85 1.198 1.199
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