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Experimental study on bonding mechanism between corroded bolts and grout

XIA Ning, REN Qing-wen, CAO Mao-sen

(College of Civil Engineering, Hohai University, Nanjing 210098, China)
Abstract: Bolts are always subjected to corrosion due to complicated and unfavorable environmental factors such as aggressive
medium, alternation of wetting and drying, permanent immersion, stray earth and bimetallic corrosion. Corrosion might make
the bonding mechanical behavior inferior, and even make bolts disabled. Pullout tests were carried out to investigate the
mechanism of influence on the bond property and uplifit resistance of bolts in terms of corrosion and its position. It was
demonstrated that the ultimate uplifit resistance of non-corroded bolts was evidently greater than that of corroded bolts, and that
of the corroded bolts in the front part along the anchor was obviously smaller than that in the middle and rear parts. Therefore,
the front part along the anchor was the key region to the bonding mechanical behavior between bolts and grout. It was also
shown that corrosion products acted as lubricant, resulting in the degradation of bonding mechanical behavior by breaking the
effective transfer of stress from bolts to grout.
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Fig. 1 The geometry of the specimens
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Fig. 2 The pullout specimen
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Fig. 3 The position of corrosion on the surface of bars
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Fig. 4 Pullout test system
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Fig. 5 The load-slide curves at loading end
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Table 1 Characteristic parameters of load-slide curves for different groups of specimens

WA R PR 45 /AN I 2 69 45 49 3% it /mm 1 ey 3 60 33 #8 A /mm PSS 02 22 /mm
i 1] B T 5 Tl 16.6 0.144 0.037 0.107
B[] i 5 12.5 0.148 0.110 0.038
i [8] B B i 12.9 0.110 0.070 0.040
B B A B 13.8 0.103 0.045 0.058
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Fig. 6 The load-slide curves at free end
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Fig. 7 Bond stress at the interface between the grout and

non-corroded bar
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Fig. 8 Bond stress at the interface between the grout and corroded

bar in the front part along anchor
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Fig. 9 Bond stress at the interface between the grout and corroded

bar in the middle part along anchor
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Fig. 10 Bond stress at the interface between the grout and

corroded bar in the rear part along anchor
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