Evaluation of Bond Strength of
a Fire-Damaged Reinforced Concrete Structure
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ABSTRACT

Evaluation of bond strength of a fire-damaged reinforced concrete structure for determining
whether to reuse, reinforced, or abandon the structure is very important. Recently, calculating
method for changes in bond strength of rebars is proposed by C. Chiang. The equation is
relating the ratio of residual bond strength, R, to temperature, T, and exposure time, t. This
study presented and verified a general process for evaluating damage to bond strength of RC
structure arising from high temperature.
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XRD tost

2 cm, 550~600 °C
4 cm, 450~500 °C
8 cm, 300~350 °C -

XRD test

2 em, 550~600 °C
4 cm, 450~500 °C
8 cm, 300~350 °C -

Temperature (°C)

12
Time (hour) Time (hour)
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P . Temperature (C)
arameters 100 200 300 400 500 600 700
Run 12924 12324 1.1724 1.1124 1.0524 0.9924 0.9324
Res 0.6455 0.5655 0.4855 0.4055 0.3255 0.2455 0.1655
t 41.82 41.08 40.34 39.60 3886 3812 37.38
n 0811 0.991 1171 1.351 1531 1711 1.891
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Step T(C) Ri Reo dR/dt/5min | Length of
internal
1 22.4064 1[0.707575, -0.00498418] 5
9 265.856| 0.951065| 0.512815 —0.00735421 5
10 287.04| 0.943711] 0.495868] -0.00743019] 5
11 305.408| 0.936281| 0.481174] -0.00747768] 5
Calculate equation (2) | 12 408.896| 0.86118|0.398383] -0.00746274] 5
l 22 415.04] 0.853717| 0.393468] -0.00744197] 5
23 420.736| 0.846275| 0.388911] -0.00741862] 5
[‘dR = dR/dt X length of "r'te"va‘| 24 426.048| 0.838857| 0.384662] -0.00739266] 5
l 25 431.04| 0.831464| 0.380668| —-0.00736405] 5
26 435.712] 0.8241| 0.37693] -0.00733278] 5
l Rn =R+ dR J 27 440.128| 0.816767] 0.373398] -0.00729882] 5
End 33 462.208| 0.773577| 0.355734] -0.0070395] 5
34 465.344] 0.766538| 0.353225] -0.00698744] 5
a3 2 M2 BAY mot M 35 468.288] 0.75955| 0.35087| —0.00693305 5
36 471.104] 0.752617 0.348617| —0.00687642] 5
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