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Study of thermal field of soil freezing in shallow covered tunnel
with subsurface excavation passing through ground
with thin aquifer under complex conduction
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YUAN Yun-hui, YANG Ping’, JUANG Tian-qian
(1. College of Civil Engineering, Nanjing Forestry University, Nanjing 210037, China;
2. Second Department of China Railway Tunneling Group Corporation, Beijing 102200, China)

Abstract: Artificial freezing water sealing reinforcement method for water-enriching layers of Shang— Xin tunnel of Nanjing metro
Line No.2 is proposed. Numerical model of freezing temperature field is built for the water inflowing tunnel by ADINA software. The
effects of distance of freezing pipes, brine temperature and diameter of freezing pipes on development of freezing walls, thickness of
freezing wall and average temperature are studied. On the basis of this study optimization design is implemented. And the freezing
method is successfully applied to the construction. The study demonstrates that the application of artificial freezing can solve this
special geotechnical problem. The distance of freezing pipes should less than 1 meter so as to get effective freezing wall. Using brine
temperature of —30°C may not only meet the need of cooling capacity but also meet the economical requirement. There is no
significant effect on the thickness of freezing wall and the average temperature by using freezing pipes of large diameter.
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Table 1 Soil thermal physical parameters of Shang—Xin water inflowing tunnel
e SHEHY (W/(m - C)) R E/ (kg - C)) AR VB A B BIKE VR
. K+ %+ K+ /(108 1/ m®) /(g/em’) /% /C
®-3b1-2 1.16 135 1717 1.27 1.92 242~325 -0.6

®-3¢c2 133 1.39 1499 1.16 1.70 28.5~35.1 -0.3

®-2b2 1.06 1.17 1717 1.27 1.92 242~325 -0.6
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Fig.3 Finite element model of freezing tunnel
from profile 1 to profile 3
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Table 2 Freezing soil development after intersection

A HERER B/ (cm/d) YRy R/ (cm/d)
/C F i il F i il
60 52 5.9 2.60 2.95
80 5.1 5.7 2.56 2.85
100 4.4 5.1 2.20 2.56
120 3.4 4.4 1.70 2.20
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Table 3 Freezing soil development after intersection Fig.13 Intersection time curve vs. diameter
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Table 4 Freezing soil development after intersection

GEEEA TR R R/ (cm/d) VR4 B/ (cm/d)
/cm EST) i EST) bl
89 4.4 5.1 2.20 2.56
108 5.1 5.5 2.55 2.72
127 5.8 6.4 2.90 3.20
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