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Fig. 1 Thermal conductivity test section and soil property distribution of Qinghai-Tibet engineering corridor
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Fig. 3 Probability distribution of thermal diffusivity of soils
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Table 2 Partial correlation analysis between thermal diffusivity and influencing factors
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Table 3 Related parameters of binary fitting for thermal diffusivity
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Fig. 5 Prediction results of thermal diffusivity based on RBF neural network of unfrozen soil of fully weathered rocks
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Fig. 6 Comparison of prediction results of thermal diffusivity of unfrozen soil of different soil types
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Fig. 7 Comparison of prediction results of thermal diffusivity of frozen soil of different soil types
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Table 5 Correlation coefficient R of thermal diffusivity prediction models
RZ
T A S 15l % Rttt kL ERivp S Wt i

il 1 it il -+ 7t il 1 i il % il 4 %t

Zog A UE 15~20 0. 45 0.25 0.37 0.32  0.52  0.50 0.51 0.25 0.25 0.26
T JGRBFHIZ 4% 5~10 0.65 0.36 0.90 0. 84 0.78 0.71 0. 67 0.55 0.51 0. 66
=g Rn s 3~5 — 0.75 — 0. 80 — 0. 80 — 0. 87 — 0. 84
—~JCRBF £ 4% 2~3 — 0. 86 — 0.90 — 0.96 — 0.91 — 0.93

*6 YRR AN R EE£10% N 5 1L
Table 6 The relative error of the thermal diffusivity prediction models is within +10%
P, 0. (%)
bl MESH Bttt it XA it Wt

il - i fil - 7t fil -+ it fil - 7Rt il - %t

ZIRgRARUE w,p, 55.34  45.95 5111 5263 57.14 53.16 53.38 56.25 57.14  60.31
T JGRBFHIZ /2% w,p, 65.60  52.05 82.00  70.15 86. 57 72.62 69. 17 61.08 68.64  67.11
SRR AXEE w,pys — 66. 98 — 66. 67 — 76.56 — 70. 18 — 80.17
= JGRBF 4 M 4% w,p, — 81.36 — 84.31 — 90. 77 — 84.48 — 93.28
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Study on characteristic and prediction model of permafrost thermal diffusivity
of Qinghai-Tibet engineering corridor

LIU Zhiyun', ZHONG Zhentao', CUI Fuging', CHEN Jianbing’, PENG Hui’

(1. College of Geology Engineering and Geomatics, Chang’ an University, Xi’ an 710054, China; 2. State Key
Laboratory of Road Engineering Safety and Health in Cold and High-Altitude Regions ,
CCCC First Highway Consultants Co. Ltd., Xi’an 710075, China)

Abstract: Thermal diffusivity is a prime influencing factor of permafrost thermal response sensitivity to external
heat disturbances, and it is also the key basic data for engineering design and construction in cold regions. In
present work, thermal diffusivity of typical soil samples along the Xidatan-Tanggula Mountain of the Qinghai-Ti-
bet engineering corridor were calculated using the thermal conductivity test results of the transient plane heat
source method and the theoretical value of specific heat calculated by mass weighting method. Then, the distri-
bution characteristics and the parameter influence law of thermal diffusivity of frozen and unfrozen soil in the cor-
ridor zone had been analyzed and compared. Finally, the prediction models of thermal diffusivity of frozen and
unfrozen soil based on empirical fitting formula method and RBF neural network method had been developed and
compared. The research results showed that: (1) The thermal diffusivity of the soil in the Qinghai-Tibet engi-
neering corridor is positively correlated with the particle size. The increasing order of thermal diffusivity value
of unfrozen soil is cohesive soil, silt, fully weathered rock, sandy soil and gravel soil, and order is cohesive
soil, fully weathered rock, silt, gravel soil and sandy soil for frozen soil. (2) The correlation among thermal dif-
fusion coefficient, volume weight and natural moisture content varies with soil types and freezing/thawing
states, and the thermal diffusivity of frozen and unfrozen soil has a significant positive linear relationship. (3)
Using thermal diffusivity of unfrozen soil as fitting parameter, the prediction accuracy of ternary fitting predic-
tion model is significantly higher than that of binary fitting model. (4) The RBF neural network model has the
greatest prediction accuracy for both frozen and unfrozen soils, which is the best soil thermal diffusivity predic-
tion model.

Key words: Qinghai-Tibet engineering corridor; permafrost; thermal diffusivity; transient plane source meth-

od; prediction model
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