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Introduction
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Table 1 ~ System of a series of heating treatment
employed in the experiment
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Results and discussions
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Fig.1 XRD diagram of the samples before heating treatment
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Fig.2 XRD diagrams of HCP samples after their being
respectively exposed to temperatures of 400,500,600,
700 and 800 °C for 8 h
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Fig.3 XRD diagrams of HCP samples after their exposure

to a temperature of 400 °C for various durations
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Fig.4 XRD diagrams of HCP samples after their exposure

to a temperature of 500 °C for various durations
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Fig.5 XRD diagrams of HCP samples after their being
respectively exposed to temperatures of 430,470,500,
530 and 560 C for 1 h
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Fig.6  XRD diagrams of HCP samples after their exposure

to a temperature of 600 °C for various durations
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Fig.7 XRD diagrams of HCP samples after their exposure

to a temperature of 700 °C for various durations
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Fig.8 XRD diagrams of HCP samples after their exposure

to a temperature of 800 °C for various durations
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Fig.9 Relative C-S-H amount plotted against various

durations at temperatures of 600 ~800 °C
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Conclusion
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Chemical decomposition characteristics of hardened cement
paste subjected to high temperature of fire
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Abstract To achieve both qualitative and quantitative understanding of the chemical decomposition characteristics
of hardened cement paste (HCP) subjected to the elevated temperatures of fire , X-ray diffraction (XRD) is adopted
on HCP samples after their exposure to various peak temperatures from 400 to 800 °C so as to test their C-S-H
chemical decomposition dynamics. The experimental results reveal that the decomposition of C-S-H starts at 560 °C
but becomes significant only above 600 °C. And the C-S-H decomposition rate increases dramatically with the rise of
temperature. The decomposition of C-S-H can significantly lead to the strength loss of high performance concrete ex-
posed to temperatures above 600 °C ,but has little or no effect on high-temperature explosive spalling that occurs at
lower temperatures. The kinetic equations for C-S-H decomposition at temperatures of 600,700 and 800 °C are re-
spectively proposed based on the experimental results.

Key words hardened cement paste ; hydrated calcium silicate ; elevated temperatures ; chemical decomposition ; re-

action dynamics ;explosive spalling;high performance concrete





