#t1(. Soc. Mat. Sci., Japan), Vol. 50, No. 8, pp. 877-882, Aug. 2001
X

BRFE S — | AR OB TR 5 2 3 TS R OB
LUZiiféfi‘*HE%B%i”gm%%**

Load Carrying Behavior of RC Member Strengthened with CFRP Sheet
Subjected to Reinforcing Steel Corrosion

E

by

*

Takashi Yamamoro ™, Atsushi Harror ™™ and Toyoaki Mivacawa ™

Strengthening technique using CFRP sheet has recently spread widely and strengthening of the existing RC
structures deteriorated due to reinforcing steel corrosion is becoming important. Furthermore, it is also important to
understand load carrying performance of strengthened RC member during its whole life under corrosive environ-
ment. In this study, corrosion of reinforcing steel in RC beams strengthened with CFRP sheet was simulated by the
electrolytic corrosion using an external current source. Tension test of corroded reinforcing steel, observation of
cracks due to reinforcing steel corrosion in cross section and static flexural test were carried out in order to investi-
gate the influences of reinforcing steel corrosion on load carrying behavior of RC member strengthened with CFRP
sheet. Additionally, finite element analysis was carried out using discrete joint elements for the bond between con-
crete and reinforcing steel, the bond between concrete and CFRP sheet and longitudinal crack due to reinforcing
steel corrosion. Reinforcing steel corrosion hardly affected static load carrying behavior of RC member strengthened
with CFRP sheet until yield. However, longitudinal distribution of strain in CFRP sheet was changed to be uniform by
longitudinal crack due to reinforcing steel corrosion, which was successfully simulated by the finite element analysis.
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Fig. 2. Electrolytic corrosion setup. (unit : mm).
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Table I . Test parameters.

Specimen Test CFRP | Corrosion e
pecime sheet |mass loss (%) (N/mm?)
NO 0.0 35.1
N1 2.2 37.3
N2 _ 8.2 35.3
CF0 Loading test [ 0.0 35.1
CFl1 O 2.1 373
CF2 O 8.6 353
NO(T) 0.0 35.1
NI(T) 2.3 37.3
N2(T) | Tensile test of 13.8 353
CFO(T) rebar O 0.0 35.1
CFI(T) O 2.6 373
CF2(T) O 132 353
CFI(C) |Observation off O 2.2 37.3
CF2(C) section O 8.4 35.3
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Fig. 3. Mechanical properties of corroded reinforcing
steel.
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