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Fig.2 A computational geometry model
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Tab. 1 Measured temperature of boreholes
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LT/ /m fLB/m fLI%/m
Y4 Y5 Y6 Y4 Y5 Y6 Y4 Y5 Y6
13 15.5 15. 4 10.0 19 15.4 13.8 10.6 25 15.7 14.7 15.0
14 15.6 15.5 10.1 20 15.3 13.6 14.4 26 15.3 13.8 14.7
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16 15.6 15.4 10.3 22 15.3 14.5 15.2 28 15.2 14.3 13.5
17 15.6 14.7 10. 4 23 15.3 15.9 15.2
18 15.5 14.2 10.5 24 15.3 15.8 15.2

AR Y4~ Y6 FLAYE 5 i 3 S Bl s (5 BRIS THIE B2 ] AR LAY S0 L &L, 18T 5 fzs

v/ (m - d")

1.0 1.5 2.0
12 T T T T

(=]

25

14
16
£ 18
= 20
Ko
= 24
26
28
30

—— bR

—= IER

(a) #hIRFLY4

H
H

L%/ m

v/(m - d7)

140005 010 015 020 025
16 U
18+ —— PRy
2+
24+
26+
28+
30t -
(b) WIHRFLYS
El5 HHRAL Y4~ Y6 Fim st b

fLIR /m

v/ (m - d")
0.002 0.004 0.006 0.008 0.010

(c) HEHRILY6

Fig. 5 Contrast figure of permeability velocity curves in Y4~ Y6
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A mathematical model for calculating penetration
velocity using temperature field

FU Chang-jing "*, LI Guo-ying', CHEN Liang’, ZHAO Tian-long'
(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. College of Civil and Transportation
Engineering , Hohai University, Nanjing 210098, China)

Abstract; Detecting dam leakage through the temperature field has a wide range of applications to practical works,
and the theory using temperature field to solve seepage parameters is also developed rapidly. Scholars use
temperature field to calculate seepage parameters. They assume that there are one or more leakage passages to
establish a mathematical model which is used to calculate seepage velocity and seepage discharge. But this approach
is only for dealing with problems of leakage channel, and this computation can’t be applied to all projects. Some of
the scholars have established the mathematical models by using heat transport theory and percolation theory.
However, those models are difficult to apply to solving all practical problems in engineering works because their
boundary conditions are too ideal. Based on the summarization of previous findings, we have established a two-
dimensional temperature model of the dam in semi-infinite space, and obtained the analytical expressions of the
temperature in the initial boundary conditions in this study. At last, taking a reservoir project in Tibet as an

example, the rationality of the application of this model to practical works is verified.

Key words: temperature field; seepage field; permeability velocity ; boundary conditions; mathematical model
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