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Experimental Research on Frost Resistance of Granular Material

Framework Under the Principle of Monotonic Material Degradation
Zhang Jialun, Zhang Wenyang. Wang Huidong

(Key Laboratory of Roads and Railway Engineering Safety Control of
Ministry of Education, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract; Based on the Rong-Wu Expressway project in Xiong”’an New Area, the frost resistance
test of high-performance fiber concrete was carried out, the effects of different water-glue ratios and
mineral admixture dosages on the anti-freezing mass loss and relative dynamic elastic modulus were
quantitatively analyzed, and the reliability of the concrete was evaluated by the Wiener function. The
results show that:In the frost resistance, with the increase of the number of freeze-thaw cycles, the an-
ti-freeze mass loss rate and the relative dynamic elastic modulus loss rate gradually increase. In the frost
resistance, the increase of the water-glue ratio makes the frost resistance mass loss rate and relative dy-
namic elastic modulus loss gradually increase, while the increase of mineral admixture content will make
its frost resistance mass loss rate and relative dynamic elastic modulus loss gradually smaller. With the
help of the degradation theory analysis of Wiener’s random process, in the loss of frost resistance, the
ratio of water glue is inversely proportional to frost resistance, and the amount of mineral admixture is
directly proportional to frost resistance. The above research results provide scientific theoretical support
and technical guidance for the concrete application of prefabricated beam and plate system of Rong-Wu
Expressway.

Key words: concrete; frost resistance; Wiener function; reliability evaluation; water to glue ratio;

mineral admixture



