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Abstract: The load of outer shaft lining during freeze sinking mainly originates from the interaction between the freezing wall

and the outer shaft lining, whose growth greatly relates with the compressibility of polystyrene foam board between them. In

order to study the load in deep alluvia, taking a freeze sinking project in East China as the background, the interaction between

the freezing wall and the shaft lining is studied by adopting the elastic-plastic and creep constitutive models for frozen soils.

The results show that there is significant rheological interaction between the freezing wall and the shaft lining. The existence of

foam board and its compressibility significantly reduce the value of the interaction pressure, especially P, and affect its growth

rate and growth rule. During the gradual decrease of compressibility of foam board until the cancelation of foam board, the

interaction pressure first approximately linearly grows at low speed, then gradually nonlinearly grows at high speed, and it will

pose a threat to the early safety of shaft lining. Therefore, in the design and construction of freeze sinking, the foam materials

and thickness should be carefully studied and determined based on the rheological characteristics of freezing wall.
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Fig. 1 Compression curves of polystyrene foam board
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Fig. 2 Numerical model for freeze sinking shaft
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Table 1 Basic mechanical parameters of frozen soils

WE/SC FPERTE/MPa VARALL IR SR /MPa

-25 556 0.26 9.0

-20 370 0.28 7.5

-15 276 0.33 5.9

-10 183 0.38 3.5

-2 150 0.39 1.0

2 HLWM=METSH
Table 2 Creep parameters of frozen soils

g/ C A B C
-20 1.029X 107 0.725 -8.29
-15 9.887X10* 0.732 -0.8648
-10 3.158x 10 2.102 -0.9079
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Table 3 Numerical schemes for interaction
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TR N /MPa /B /h

A EP/EPC 0.42 5 140

B EP/EPC 2.40 5 140
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Fig. 3 Interaction pressure between freezing wall and shaft lining
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Table 4 Interaction pressure between freezing wall & shaft lining

(MPa)
W gk A /h

HE AEHN 28 56 84 112
Pep 0.616 1.150 1.580 1.917

A Pepe 0.882 1.448 1.863 2.184
Pepe= Pep 0.266  0.298 0.283 0.267
Peyo/Py 13.4 21.9 28.2 33.1

Pe 1.033 1.517 1.991 2.205

B Pepe 2014 2918 3.454 3.810
Pepe= Pep 0.981 1.401 1.463 1.605
Pey/Py 30.5 442 523 57.7

Pe 1.71 2.08 2.228 2.267

c Pepe 4.537 5.451 5.684 5.685
Pepe= Pep 2.827 3.371 3.456 3.418
Peyo/Py 68.7 82.6 86.1 86.14

P Pepe A, 1 4 PIFEE RO, TR AT
W BIFREDSS S 28, 56, 84, 112h, Peye 23 HIIAH
0.882, 1.448, 1.863, 2.184 MPa, /K AK i)k
Py 13.4%, 21.9%, 28.2%, 33.1%; 1Mi/7% C (L
THBO 1, HFEIZ] Pepe AR 4.537, 5.451,
5.684, 5.685 MPa, 43l ' P, 1] 68.7%, 82.6%, 86.1%,
86.14%.
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