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Time-space design theory for deep ice wall of short cylinder
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Abstract Hypothesis of ice wall design theories and formulas, which determine success of artificially ground freezing , have been based on
elastic , elastorplastic to rheologic bodies successively, and change from a long, thick, lined or unlined cylinder approach in static or kinetic
state to a short, thick, unlined cylinder approach in quasrkinetic state correspondingly. Many accidents have occurred in deep ice walls be
cause these methods except the last one are not satisfly for the conditions of ice wall. Even though the short, thick, unlined eylinder ap-
proach in quastkinetic state matches most of conditions of ice wall, it takes two important variables ( time and temperature) into account in-
seperately in one parameter without consideration of freeze tube deformation. This paper, on the basis of recent 20 years’ research results,
presents a time space concept and a design method for a short, thick, unlined deep ice wall with consideration of freeze tube deformation.
All variables including time and temperature are considered seperately in the new formula and can be easily controlled in different ways for
safety, and efficiency and economy. This time space concept has changed the traditional ideas and theories in this field.
Kev words ice wall. timespace concept. design theory, kinetic concept.
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Fig- 1 Sketch of ice wall of short section
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Table 1  Creep parameters of typical artificially frozen clay in China

WX TEFRm)  FKE(%) Ao(MPa) K B C T(<C)

HE 260 28.9 19.33 2.6 1.88 0.21 -5~-125

7 I 309 21.0 8.30 1.9 1.58 0.31 -5~ -15

bii® 350 17.3 3.31 1.9 3.06 0.39 -5~ -15

IR, 370 13.3 5.28 2.1 3.06 0.29 -5~ -15

i 226 21.6 7.99 2.8 1.42 0.29 -5~ -15

Wi 226 30.0 12. 94 2.0 2.58 0.37 -5~ -20

7T 159 24.0 9.85x 10" 2 — 3.88 0.28 - 10
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Fig.2 Creep curves of frozen clay JJ214 at - 10 C
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Fig.3 Comparison of formulas
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