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A Experimental Study on the Evaluation of Deteriorated Concrete Member
Exposed One Side at High Temperature
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ABSTRACT The determination of the depth of deteriorated concrete is one of the main problems in the structural
assessment of concrete structures that have been subjected to a fire. This information is particularly important in order to

optimize the future operations of repair/strengthening, or in decision-making concerning a possible demolition.

The purpose of

this study is to propose evaluation technique of damaged depth of concrete exposed at high temperature. In order to evaluate

damaged depth of core picked at member under fire,

the 24 specimens have been made with variables of concrete

strength(20 MPa, 40 MPa, 60 MPa) and heating exposure condition in 600 and 800 for 2 hours. Color change analysis and
water absorption after heating have been measured and split tensile stress test was performed to find the residual compressive
strength against the depth of specimen. The results show that the deeper of the depth from heating face, water absorption ratio
is smaller and residual stress ratio is larger and the color of heated face is changed to red color. Using this technique at
damage evaluation of fired structure, We evaluate damaged depth of member under fire and determine the reasonable

strengthening range.
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Table 1. Mixture design of concrete

Photo 1 Cylinder specimen with K-type thermal couplers

cylinder specimens

Fig. 1 Furnace model
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Fig. 2 Heating temperature curve

£ W/C S/a Binder Water Mix proportions(kg/m’)

MPa (%) (%) (kg/m’) | (kg/m’) G S Cl FA Ad
20 67.8 50.0 255 173 917 910 229 26 1.28
40 432 45.9 405 175 919 774 364 41 2.03
60 31.8 428 560 178 863 641 482 112 5.60

Note) FA: fly ash, Ad: AE water reducing agent
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Fig. 3. Test procedure
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Fig. 4. L*C*h color space
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Photo. 2. One-side heating specimen
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Fig. 5 Temperature against specimen depth at 600°C heating
condition
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Fig. 6 Temperature against specimen depth at 800°C heating
condition
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Fig. 7 Relative Hue value and temperatures against specimen
depth at 600°C heating condition
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Fig. 8 Relative Hue value and temperatures against specimen
depth at 800°C heating condition
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Fig. 9 Water absorption variation against specimen depth at

600°C heating condition
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