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A Review on Spalling Phenomenon of Hig
Concrete during a Fire Accident
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ABSTRACT

This study focuses on spalling phenomenon which is the one of the main issues of high strength
concrete. The definition, classification and characterization, causes and the reaction mechanism of the
spalling were investigated on the basis of previous literatures. The spalling phenomenon occurs when
several factors such as sharp temperature increase, high water content, low water/cement ratio and
local stress concentration in material combine in the concrete material. On the basis of the factors,
the preventing methods from the spalling are known as decrease of temperature increase, preventing
of concrete fragmentation and fast drying of internal moisture. In this study, the controlling method
of water content below some critical value was proposed as the most effective spalling-preventing
method among the spalling-preventing methods. The spalling phenomenon can be prevented by adjust-
ing the water content in the high strength concrete. Therefore, an enforced drying method is needed
to decrease the water content below a critical value. Additional experimental data should be generated
to determine the critical value of water content for preventing the spalling.
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Fig. 1. Correlation of depth of deterioration with fire time.
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Table 1. Classification and characteristics of spalling of
concrete
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Fig. 2. A schematic of spalling phenomenon condition.
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Fig. 3. A schematic of moisture clog spalling.
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