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The Effect of Steel Corrosion
on Bond Strength of Reinforced Concrete
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ABSTRACT

The study is mainly aimed at the effect of steel corrosion on bond strength of reinforced
concrete. The parameters involoved are w/c and corrosion prevention strategies, etc. The result
indicated when clear distance between reinforced steel was over 4 times of concrete cover thick-
ness or the lateral protective layer was over 2 times as concrete cover thickness, the crack pa-
ttern of concrete after corrosion would be radial fracture; if not so, it would be spalling fracture.
The rate of weight loss and bond strength of corrosion was in inverse relation; hence, when
weight loss rate was up to 1.7%, the structure safety would be damaged. Learning from the mi-
crostruction study, if there was a pore or rust in the bond interface, it was liable to be the sou-
rce of micro crack. These microcracks and the calcium hydroxide crystal from bleeding in aggre-
gate boundary would affect the bond stress.
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Fig. 1 The failure mechanism of bond between
concrete and steel
(a)diagonal crack
(b)crushing and shear crack
(c)post failure crack
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Fig. 2 Splitting fracture pattern.
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Fig. 4 The difference in bond strength of coated
steel reinforced concrete with different w/c
and admixtures.
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Table 1 The effect of steel corrosion on the bond strength and fracture pattern of concrete.
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EREAX(g/m) 0 0 0 23.25 32.5 42.5
BEERAR (% ) 0 0 0 2.29 3.29 4.27
W& (mm) 45 5.0 15.0 11.0 7.0 5.0
BAREEEE (mm) 0 0.72 1.85 1.76 1.06 0.75
BHEE (kg/cm?) 16.37 33.38 80.80 70.31 64.31 61.28
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Fig. 6 The relationship of corrosion rate of
reinforced concrete and bond strength.
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slippage of steel.
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