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On the Change of Linear Expansion Coefficient of
Red Sandstone Based on Microstructure Experiment

GONG Junjie, LIU Xin, YAO Yunlong, HONG Baoning
(College of Civil Engineering and Transportation, Hohai University, Nanjing 210098, China)

Abstract; In order to explain the variation rule of the coefficient of linear expansion of red sandstone, XRD
composition analysis experiments, fine structure experiments and linear expansion experimental studies are carried
out to discuss the variation rule of the coefficient of linear expansion of red sandstone from the point of view of fine
structure. The results show that firstly, under the heating rate of 2 °C/min, the linear expansion coefficient of red
sandstone specimens grows slowly in the temperature range of room temperature to 400 °C. The growth rate in the
temperature range of 400~530 °C has gradually accelerated with the increase of temperature, and a huge peak has
appeared in the range of 530~620 °C, which has peaked in the temperature range of 570~580 °C. In the range of
620~870 °C, the coefficient of linear expansion of red sandstone is generally at a stable lower level, when the

temperature is higher than 870 °C, the coefficient of linear expansion of red sandstone has a weak rising trend, and
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gradually tends to stabilize. Secondly, the linear expansion coefficient of red sandstone decreases with the
dissociation of cement and the fragmentation of mineral particles, resulting in the increase of the number of cracks
and the structure becomes loose. Red sandstone with the expansion of particles, and quartz phase transition
produced by the volume increase, its expansion gradually fills the voids within the structure, and the structure
becomes dense, so that the coefficient of linear expansion decreases. Lastly, when the temperature is higher than
870 °C, the increase of the linear expansion coefficient is less affected by the volume expansion of quartz phase
transformation, due to the large number of microscopic defects, voids and damage zones in red sandstone.
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