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A Crack Width Estimation Considering Bond Characteristics of Corroded
Reinforced Concrete members based on Tension Stiffening Effect
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This paper presents the test results of 8 direct tensile specimens to investigate the effect of corrosion rate on the tension stiffening
effects in axially loaded reinforced concrete tensile members. Four corrosion rates are selected as a main experimental parameter. As a
result, crack widths become larger as the corrosion rate increases, and in specimens with a corrosion rate of 5 % or higher, during the
crack stabilization phase, the behavior of the corroded specimen is not parallel with the behavior of bare bars and eventually the
tension stiffening effects disappear when the yield load is reached. This observations are inconsistent with the current design
regulations, and based on the current results, a new coefficient related corrosion is proposed for tension stiffening effects and crack

widths formula.
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Fig. 4. Tension test set up
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Table 3. Summary of tension test result

; Measured concrete strength Initial cracking load ;
Cover Corrosion Compressive Splitting Tr: Splittin: um
Rebar / d rate . ansverse phttng crack width
C/ay o strength f,;. tensile strength f crack crack
(%) P (mm)
(MPa) (MPa) (kN) (kN)
0 77.8 69.5 0.84
80.9 70 0.76
5 82.4 77.1 0.66
79.9 715 0.73
D19 43.1 2.9
35 78 76.7 0.81
5
10 76.5 75.5 0.93
75.5 75 0.88
Table 4. Corroded Pull-out test regression result
D19-35-0-a &
778
A R 78 4 f N corrosion frr— Tim R
693 ) (%
. rate (%) (MPa) (MPa) (mm)
791
0193523 { Model code | 2.54/fu - 1.0 0.4
7’{"’7 " . o | \ar 0% 4.7 fck’ 33 f(k 1.29 0.41
2% 49/ fu 35\ fa 1.15 0.64
D19-35-5-8 * % 46/ Fy | 324/ fu 1.08 0.66
N -
‘m‘ﬂ ) . 10% 44.\/F, | 314/ fu 1.01 0.67

o 85

D19-35-10-a] &

% 9 3
]

(a) Series a

25
4
73

D19-35-0-b

84

D19-35-2-b Ey
s sie
& 75
12
ER 10
) 157

D19-35-5-b
Test Failure
D19-35-10-b sez 1062 1086 o
L asz \i\i
u )
126
(b) Series b

Fig. 7. Crack configuration
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