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Temperature Response Characteristics of Crack Deformation
of Typical Earthen Sites in Jiayuguan
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Abstract: Fractures, gullies, gouges, and stripping are typical distortions of earthen sites in
Northwest China. To explore the change laws of earthen sites and their occurrence environment, it is
important to theoretically and practically investigate the deformation monitoring of these sites. In this
study, two cracks of the Jiayuguan earthen site are investigated. By analyzing the monitoring data of frac-
ture deformation and environmental temperature in 2016, the response relationship between them was
found, and the influence law of environmental temperature on fracture development was explored.
By using correlation analysis and normalization processing data and combining the support vector
machine method, the fracture development trend was predicted, thus providing a theoretical basis
for studying the fracture development trend of earthen sites.
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Fig.2 Equipment for monitoring the beacon tower crack
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Fig.3 Monitoring layout for cracks on the beacon tower
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Table 1 Monthly mean value of crack width change of beacon tower and temperature of three weather stations in 2016
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2016-01 —0.405 82 —0.038 04 —9.536 71 —10.088 51 —10.106 55
2016-02 —0.481 32 —0.132 79 —4.265 86 —5.873 05 —4.063 65
2016-03 —0.636 77 —0.383 23 4.717 26 4.203 89 4.921 51
2016-04 —0.719 84 —0.617 1 12.192 61 10.916 55 13.082
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2016-10 —0.812 53 —0.770 7 8.335 22 7.867 38 8.886 4
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Fig.4 Response of crack deformation on the beacon

tower to the temperature in 2016
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Table 2 Correlation analysis of crack width of beacon tower and temperature of three weather stations
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Table 3 Normalization of crack width of beacon tower and temperature monitoring data of three weather stations
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A4k H H{E AL H B E AR A ¥R A¥ARE
2016-01 1 1 0 0 0
2016-02 0.855 27 0.892 84 0.154 30 0.124 02 0.170 92
2016-03 0.557 30 0.609 63 0.417 28 0.420 47 0.425 05
2016-04 0.398 07 0.345 14 0.636 11 0.617 95 0.655 86
2016-05 0.349 38 0.284 30 0.700 41 0.723 04 0.722 75
2016-06 0.135 52 0.071 85 0.915 11 0.933 43 0.924 82
2016-07 0.034 86 0.008 10 1 1 1
2016-08 0.042 87 0.040 70 0.936 58 0.914 25 0.918 39
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F4 MMNBENHHER
Table 4 Output results of forecast model
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;bR AE it i A R 2 BRAE i H0 A R
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Fig.5 Trend forecast chart of cracks on the beacon tower from January to June 2017
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