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ABSTRACT The bond between steel and concrete in reinforced concrete members is essential to resist external load, but the
bond mechanism in reinforced concrete beams deteriorated by steel corrosion has not been clearly known yet. Most existing
researches have dealt with the bond behavior of corroded steel under monotonic loading, but scarce are researches dealing with
bond behavior of corroded steel under repeated loading. This study includes the experimental investigation on the bond behavior
with respect to the various degrees of steel corrosion under repeated loading. According to the test results, the bond strength of
corroded steel under monotonic loading increases as the rate of steel corrosion increases unless the splitting crack occurs. The slip
versus number of load cycles relation was found to be approximately linear in double logarithmic scale, not only in specimens with-
out steel corrosion but also in specimens with steel corrosion. The test results also show that the steel corrosion does not negatively
affect the bond strength of corroded steel after repeated loading unless the splitting crack occurs. But the fatigue life decreases
sharply after splitting crack occurs. This research will be helpful for the realistic durability design and condition assessment of rein-

forced concrete structures.
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Fig. 1 View of steel corrosion
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Fig. 2 Typical cracked specimen with corroded bar
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Fig. 3 Geometry of bond test specimens (unit: mm)
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Table 1 Mix design of concrete

Maximum aggregate (mm) 13
Slump (mm) 120

W/C (%) 48

S/a (%) 48

w 192

Unit weight C 401
(kg/m’) S 803
G 878

povéer sgply resistance
_ / Data
stainless Acquisition

steel plate System

5% NaCl
solution

sealed

Fig. 4 Process of corrosion
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Fig. 6 Bond stress-slip relation on monotonic and repeated
loadings
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Table 2 Experimental parameters

Parameter Value
Stress level, r7 (%) 50, 65, 80
Number of repeated loading, N 10% 10°, 10*, 10°
Steel corrosion rate (%) 0, 0.10, 0.24, 048, 0.94, 1.28

(a) without cracking (b) with cracking

Fig. 7 Comparison of specimens without/with cracking
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NC : specimen without cover cracking induced by corrosion
C: specimen with cover cracking induced by corrosion
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Fig. 8 Bond stress versus slip relationship on monotonic loading
with corrosion rate
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Table 3 Bond strength and slip with steel corrosion rate and
the result of regression

Steel corrosion Tnax Spi 2
rate (%) (MPa) | (mm) @ R

0 29.9 0.60 041 0.895

0.10 29.5 0.48 0.27 0.846

0.24 33.4 0.36 0.34 0.883

0.48 31.6 0.44 0.53 0.916

0.94 38.1 0.24 0.33 0.921

1.28 15.0 0.18 0.33 0.980
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Fig. 9 Relation of the number of cycles and slip on repeated
loading with the steel corrosion rate

logarithmic scale)® Webd p4do|a 7tz Mo =r 3

Ads & T AUtk

o] A#}EXE Rehm and Eligehausen”®] H -2 o]
735, vHEetT Slarel whEslgsiol o] S-S o]

EOXAGR EAEIGE W AYAAR Yehddete

ARE 2 TS LE AR Y s

et

=
ek 2, A2 F4o] AL ASNE WEEE
%

i

=

o o g off &

14

——0.00%
®- 0.10%
& 0.24%
- 0.43%
E —094%
-g— 0.14
o )
@ -
s . !
; = -
3 e
& 001 _7r'J__
100 1000 -
Number of cycles
(a) 50% stress level
—&— 0.00%
-yt
&—0.24% B
*—0.48% )
* 0.94% '___;_F_ﬂ_d_
—_ 00 : |
E 0.1 . -
s | . - «/’:
w .
2 : * *
4
@ 0014
100 ppys —
MNumber of cycles
(b) 65% stress level
—m— 0.00%
lled-out
2 026 pu
/ \.
A
E _
E > .
| .
ﬁ w 2
T
~ |
| -
w
¥ 4
* e
€ o) '
‘I(IJD 10'00 10600

MNumber of cycles

(c) 80% stress level
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repeated loading with the steel corrosion rate
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Table 4 Ratios of bond strengths and slips on monotonic
loading to ones after repeated loading with the stress

level
r; 50% 65% 80%
Tonaxr ! Tmax 1.012 1.012 0.995
Spir/ Spi 1.015 1.016 1.033
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