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Experimental Study on Relationship between Thermal Conductivity, Re-
sisitivity and Shear Wave Velocity of Xiashu Loess

LIU Yang', ZHANG Dan', SANG Hongwei', ZHOU Yinkang', YAN Changhong'”’
(1. School of Earth Science and Engineering, Nanjing University, Nanjing 210093, China;
2. Nanjing University Jinling College, Nanjing 210089, China)

Abstract: In view of the difficulty of rapid and accurate testing of the thermal conductivity at the site,
rammed soils were used in this study, and a relational model for estimating thermal conductivity based
on resistivity and shear wave velocity was established. The HC-110 thermal conductivity tester, quad-
rupole method and bending element test system respectively used for the thermal conductivity of soil
at 20°C, water content between 10%-21% , and dry density between 1.5 and 1.8 g/cm’. The resistivi-
ty and shear wave velocity were tested and the relationship between the moisture content and the dry
density was obtained. The relationship between thermal conductivity, resistivity and shear wave veloc-
ity was established. After testing, the relational model has a high degree of fitness. It provides a new
method for rapidly determining the thermal conductivity of soil using resistivity and shear wave veloci-
ty in engineering practice.
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Fig.1 Distribution curve of xiashu loess
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Table 1 Main chemical composition of Xiashu loess

24y SO, Fe,0,  ALO,  GaO  NaO

o/ % 69.9 6.11 13.33 4.89 5.02
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Fig.2 Schematic diagram of schematic of four electrodes
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Fig.3 Schematic diagram of bender element
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Fig.4 Fitting graph of Eq. (4) and the experimental results
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Fig.5 The section diagram of the fitting relation between

Eq. (4) and test results
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Table 2 Parameters and correlation coefficient

ZH e E LBy
2 151.308 18 0.995 71
a —13.632 09 0.935 20
b 160.530 17 0.995 43
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Table 3 Parameters and Correlation coefficient

2R & fH LB
2 20.456 2 0.870 32
B 6.396 6 0.999 46
C 3.259 16 0.995 64
D 0.166 83 0.999 15
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Eq. (6) and test results
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Table 4 Parameters and correlation coefficient

K R LB
2 —0.380 89 0.996 23
a 0.050 59 0.935 21
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Eq. (7) and test results
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Table 5 Parameters and correlation coefficient

ZH WA LB
A 1.008 19 0.989 46
B 0.195 20 0.995 43
C —1.949 93 0.996 80
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