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Fig. 1 Flow-process diagram
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Experimental study on macro/micro damage of sandstone
caused by high temperature and prediction of uniaxial
strength by BP neural network

QIN Nan, GE Qiang, LIANG Zhonghao, SUN Jiabin, WANG Yongyan

(College of Electromechanical Engineering, Qingdao University of Science and Technology, Qingdao 266061, Shandong, China)

Abstract: In order to study the mechanical properties and macro/micro damage of sandstone after high
temperature treatment, the uniaxial compression test, acoustic damage detection, X-ray diffraction
test and scanning electron microscope tests are conducted. The influence of micro damage variation on
the uniaixal compression strength of sandstone is obtained by analyzing the stress-strain curve, peak
stress, peak strain, elastic modulus, mass loss rate, X-ray diffraction images and scanning electron
microscope images. Based on the BP neural network model, different physical quantities can be
trained, and the uniaxial compressive strength of sandstone under different high temperatures can be
predicted. The results show that as the temperature increases, the uniaxial compressive strength and
elastic modulus of sandstone decrease, while the peak strain, mass loss rate and volume increase, and
the appearance color of sandstone gradually turns red with grey intensified. Furthermore, the
development of micro defects (micro cracks and holes) is obviously obtained, the crystal structure is
damaged dramatically, the internal CaO and CO; are generated, the porosity and the degree of thermal
damage increase, and the sound velocity and intensity decrease. The BP neural network model is
established, and the feasibility of the model is verified based on the literature data. The maximum
error between the predicted value and the tested value is about 8. 25%, indicating the high reliability
of the model.

Keywords: sandstone; temperature; uniaxial compressive strength; BP neural network



