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Elasto-plastic model of the interaction between soil and shaft wall during deep soil
compression due to losing water
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Abstract: Reference 1 takes no account of the variation of compression of soil with depth in the bottom aquifer (B.A) in analysis of the

interaction between soil and shaft wall during deep soil dewatering. Aiming at this point, a new ideal elasto-plastic model which is elastic

in the shallow and bottom parts and plastic in the deep has been established. The new formulae to calculate the additional vertical

displacement, strain and stress of shaft lining are obtained. Finally presented is an example to show the feasibility of the new model.
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Fig. 1 Comparison of the schemes of ideal elasto-plastic analysis
for soil-shaft wall interaction
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Table 1 Basic parameters of shaft for different example
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Fig. 2 Relationship of Z, and Z. to S
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Table 2 Additional stress of auxiliary shaft of Zhang Shuanglou mine
S/mm 10 20 30 40 50 60 70 80 90 100 150
Zy/m 211.2 209.6 207.3 204.5 201.6 198.2 194.3 190.4 185.6 180.5 142.7
ZJ/m 214.1 207.3 217.4 219.1 221.3 223.8 226.3 229.2 2324 235.8 240.1
Sima/MPa 0.98 1.46 2.72 4.78 6.95 9.62 12.49 15.68 19.27 22,57

2.2 FFEEMANRL WL

AT TR PR 20 AT 22 B, S0 e B (DR 324 %2,
FEGIEER D, BB 4, WY E, A
VIRRERE Hy KFIRRE hy JEE 4R8I 4 S,
TSI SE K LSS S 5 e 9o

IX B DUGR NG 55 sk XOER™ R ], SRS
FIR) - s 1) B 7y % JEE AR IS 5 T8 e 4 i S Y%
e ik 3(a), SCHR[1]P G 2 B 3(b). X}
el 3(a) 5B 3(b) T LAF R F SR AR T ) S BE
T i) 1 LA R

FFUESE BRI 2/ MPa
10

JIHENE ] B Iz 1/ MPa
10 20 30

o0 20 30 0 40
50 50
ol s
£ 100 |\ PAHORIIBESIRAAL £
= 3 150
aﬁ =
g 150 5 200}
200 2502
50 = 300l

(a) A3CpoR

(b) SRR B
B 3 A 325 3cik (1] B Anz 1 bR A0 8 R 48 & R T AL ELAR

Fig. 3 Comparison between various relationship of additional

stress with depth and compression of the bottom aquifer
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