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Study of ground temperature field during pile foundation construction

in permafrost regions

JIA Xiao-yun, ZHU Yong-quan, LI Wen-jiang
(School of Civil Engineering, Shijiazhuang Railway Institute, Shijiazhuang 050043, China)

Abstract: Based on the characteristics of permafrost in plateau along the Qinghai-Tibet Railway, simulating calculation about the
ground temperature during constructing concrete grouting piles is made by finite element program Ansys5.6. The changing rules of
the ground temperature field during construction in plateau are analyzed too. According to the results, some problems, which are
related to the construction of the pile in permafrost, are discussed. Then, some significant results are presented, which can provide a

reference for corresponding engineering.
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Fig.1 The disposal of the flat roof under the pier
and the piles
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Table 1 The hydration heats, the insulative temperatures
and internal temperatures of concrete in different times

WU KAEER ZepGEIE NTRIRIE BOJE RIEER ZEHGELE YRR

/d /K] /C /C /d /K] /C /C

1 117.4 5.4 8.24 15 1.5 79.9 52.94
2 76.7 16.6 14.96 16 1.2 80.4 53.24
3 57.0 28.7 2222 17 0.9 80.7 53.42
4 42.1 39.9 28.94 18 0.6 81.0 53.6
5 31.3 493 34.58 19 0.4 81.2 53.72
6 23.1 56.9 39.14 20 0.4 81.3 53.78
7 17.1 62.9 42.74 21 0.3 81.4 53.84
8 12.8 67.6 45.56 22 0.1 81.5 53.90
9 9.3 71.1 47.66 23 0.2 81.6 53.96
10 7.0 738 49.28 24 0.1 81.64 53.98
11 5.1 758 50.48 25 0.1 81.68 54.00
12 39 773 51.38 26 0.1 81.7 54.02
13 2.8 78.5 51.98 27 0.06 81.73 54.03
14 2.1 79.3 52.58 28  0.04 81.75 54.05
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Table 2 The thermal parameters of materials
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Fig.2 The three-dimension calculation model of the group
piles in permafrost layer
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Fig.3 The temperature-time cures of the ground plane
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Table 3 The ground temperature along the center of group
piles in different distance and different time

BEREAE L THEE - RS IR 4/ °C

BEEY /m 3 7 28 60 90
0.0 —1.02 3.39 9.35 5.12 3.10
0.5 —0.53 4.44 9.14 5.00 3.04
1.0 0.06 5.62 8.79 4.81 2.94
1.5 0.80 7.01 8.22 4.51 2.78
2.0 0.45 6.11 7.31 4.09 2.55
2.5 —0.21 445 6.26 3.62 2.29
3.0 —1.06 2.08 4.99 3.08 1.99
3.5 —1.58 0.34 3.71 2.51 1.66
4.0 —1.89 —0.99 2.41 1.93 1.32
4.5 —1.95 —1.47 1.33 1.37 0.97
5.0 —1.98 —1.80 0.38 0.83 0.63
5.5 —1.99 —1.92 —0.37 0.33 0.29
6.0 —2.00 —1.97 —0.89 —0.100 —0.02
6.5 —2.00 —1.99 —1.31 —0.500 —0.32
7.0 —2.00 —1.99 —1.56 —0.82 —0.59
7.5 —2.00 —2.00 —1.74 —1.10 —0.83
8.0 —2.00 —2.00 —1.86 —1.33 —1.05
8.5 —2.00 —2.00 —1.91 —1.50 —1.22
9.0 —2.00 —2.00 —1.95 —1.64 —1.38
9.5 —2.00 —2.00 —1.97 —1.74 —1.51

10.0 —2.00 —2.00 —1.98 —1.82 —1.62
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