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Feasibility of temperature field feeding back seepage field for earth dams

1,2 L. 12 . 1,2 3
GU Yan-chang“, WANG Shi-jun”“, PANG Qiong"“, ZHOU Chun-xu
(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. Dam Safety Management Center of the Ministry of Water Resources,

Nanjing 210029, China; 3. Nantong Shipping College, Nantong 226010, China)

Abstract: Through the feedback from the continuous distributed temperature field observed on seepage field, the deficiency of
the traditional seepage field monitoring can be overcome. Based on an indoor homogeneous earth dam model built for
experiment, with distributed fiber temperature sensors and piezometers arranged within the model, information of seepage filed
and temperature filed can be obtained simultaneously. A mathematical model for the temporal and spatial distribution of the
temperature field of the homogeneous earth dam is established after analyzing the following factors: temperature variation and
seepage gradient, temperature difference between seepage water and soil, permeability coefficient, thermal conductivity,
specific heat, time and so on. In view of the above, the seepage field is fed back. Using the experimental observation data of the
model, coefficients of the mathematical model for earth dams are estimated, and information of the seepage field fed back from
the temperature field can be achieved. The verification results show that the proposed mathematical model for the temperature
field feeding back the seepage field is feasible, and that the mathematical model built for the seepage field fed back from the
temperature field of earth dams is tenable.
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Fig. 1 Arrangement of distributed optical fiber in homogeneous

earth dam model

E 2 ERHRLMRE
Fig. 2 Laboratory model of homogeneous earth dam
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Fig. 3 Distribution of typical seepage field of laboratory

homogeneous earth dam
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Fig. 4 Distribution of typical temperature field of laboratory

homogeneous earth dam
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Table 1 Coordinates and seepage gradients at measuring points

% 2% 5%19 M SR EWIFLE

Table 2 Temperature verification results at point No. 9 and 19

W AFR x ArFR y BRI J
“ 15 5 0.009
# 45 5 0.055
#4 105 5 0.191
#5 135 5 0.249
*6 165 5 0.311
#7 195 5 0.439
8 225 5 0.627
10 180 15 0.356
11 150 15 0.274
12 120 15 0.224
13 90 15 0.165
14 60 15 0.091
15 30 15 0.033
*16 45 25 0.067
18 105 25 0.205
20 165 25 0.300
1 195 25 0.384
23 150 35 0.262
#24 120 35 0.236
25 90 35 0.195
26 60 35 0.113
#27 75 45 0.179
8 105 45 0.245
#29 135 45 0.236
33 90 55 0.322
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Table 3 Seepage gradients at point No. 19

SH AL

WFA)/min -~ 213 223 233 243 253 263
Fof 5 0.272 0261 0252 0247 0.243 0.245
WE/%  9.07 495 101 083 249 1.66

IflE)/min -~ 273 283 293 303 313 323
B i 0.245 0249 0.252 0.261 0.265 0.272
R 2% 1.43 0.05 1.04 472 6.48  9.27
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