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Weak Parts and Cause Analysis of Frozen Soil
Wall in Metro Cross Passage

DONG Xinping, JING lJingfeng, WANG Yufei,
ZHANG Yihao

Abstract The key stages subdivision of frozen soil wall evo-
lution process, the deterministic analysis method of frozen soil
wall overall properties for calculating frozen soil wall tempera-
ture field freezing front and characteristic isothermal coordinate
are put forward, so as to study the wall weak parts, character-
istics and the causes. Results show that the cross passage freez-
ing pipe single side hole and the radius layout format create
weak points in frozen wall thickness and average temperature in
part of the frozen soil wall. The supporting frozen side wall
thickness is larger than its design value, the average tempera-
ture is relatively low, while the main frozen side wall thickness
is smaller than its design value and the average temperature is
relatively high. The frozen wall in the freezing pipe crossing
section under the cross passage pumping station bottom forms

the latest, and the II frozen wall thickness is the smallest. The

frozen wall closing time of the connection area between cross
passage arch and side wall corner is the longest. Supporting
frozen side wall freezing pipe with larger spacing has the thin-
nest frozen soil wall. When freezing construction method is ap-
plied, location and length design of temperature measuring
holes should cover weak points, and the weak points should be
emphatically monitored in the construction.
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Fig.1 Layout of freezing pipe
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Fig.2 Analysis model of AGF temperature field
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Tab.1 Thermodynamic parameters of gravel at

different temperatures

izl &/ SHAEL e/
T (J/m*) (W/(m-TC)) (I/(m-T))
-30 0 2.5 850
-1 5.97 x 107 2.5 850
0 1.73 x 108 1.9 1100
23 2.14 x108 1.9 1100
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Fig.4 Frozen wall thickness at different places of tunnel arch
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Fig.5 Freezing pipe location and node numbering at pumping

station area
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Fig. 6 Frozen wall closing temperature-time relationship curve
at pumping station area
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Fig.8 Comparison of frozen wall thickness at different profiles
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