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Reaction distribution investigation and structural analysis of
composite thrust wall of rectangular pipe jacking shaft

MAO Hai-he
(Beijing Urban Engineering Design & Research Institute Co., Ltd., Beijing 100037, China)

Abstract: The thrust wall is a very important component of rectangular shaft; its stress and strain are both fairly complex when it
suffered the thrust of pipe jacking. How to make certain the thrust force, which is transmitted from internal lining of working shaft to
external soil mass, is quite significant; how much will the soil pre-deformation affect, and these results directly affect the calculation
accuracy of retaining structure and internal lining of working shaft. By using numerical modeling analysis method, the thrust force
transmission pattern is found; and the reaction distribution in the depth and width direction of the thrust wall is calculated; then the
internal forces of each components of the thrust wall are ascertained on the basis of known reaction distribution analysis. This paper
offers references for calculating pipe jacking thrust wall according to rational simplification and approximate hypothesis.
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Fig.1 Stress path of soil inside or outside thrust wall

TREMEAEE AR, Hids LR,
WA 1o JE a5 PO ) AR Ak b B IR 2 i 22
455 LR TN T EERER 5 FIWT o SR 14T
T3 PERE VU TS Jo BNy, % R84 N -1
AR LRGN SAE AP . D, BOEA
% RE AN JFORT LRI (R SR U SRS T e L
WHI I RAIEIEA LR . ARG LR i
TIN5 B8 - 5T A A (TR RS TR Tt T3
MR, ELEHE R REM R TR SR
SENERS, Xl L I Ty e h— i ik R & o 105 1
A, — BB R IR 2 42 (AT AN 5 i 25
IEH AL AR ZE RS, o MBI ZAER K
0 S R R R BT 40 56 B 45 1R R iy B IUE
k.

R 1 PRI T EFT RS
Table 1 Essential displacement for inducing active or
passive soil pressure!!!

+3% NIPIRAS PR ik
F3) PR BB I i 5 0.001 H

Wt Wish T 0.05 H
Wizh LR ) 0.1H
F3) PR BB i 5 0.004 H

it
. i) - -

VE: H AR
3 JE RN AT
3.1 TN

LT TR (&R A 3 mX3m) L
YEH RS9 530, TAEHRI NS RS 9m (KD
X5.5m (5 X7.0m R, PTG TR Ik
2.1 m, LERWTESERR R 2. JETSEEE 3 3

ARG AN K UG BTN k. SMW
TAEE S RN AT . AR T SR
T4 it ok B b T T KHE I8 8 X1 500=
12 000 kN.

K2 EEHRATANR N EEYE R

Table 2 Physico-mechanical properties of ground
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Fig.2 Solid model of working shaft
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Fig.3 FEM of working shaft
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Table 3 Joint analogous springs’ reaction for internal lining of thrust wall

AFEHEE (m) (¥ R/ kN

y/m
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5
0.0 13.29 26.60 39.81 52.96 65.94 78.73 91.37 103.90 116.43 128.92 141.38
0.5 14.72 28.33 42.11 55.82 69.08 81.91 94.35 106.53 118.60 130.62 142.54
1.0 15.75 29.56 43.72 57.98 71.26 84.25 96.39 108.46 120.04 131.98 143.29
1.0 16.38 30.15 44.16 58.09 71.45 84.23 96.48 108.46 120.13 131.81 143.32
2.0 16.62 30.19 43.80 57.26 70.36 83.01 95.32 108.39 119.38 131.20 143.00
25 16.55 29.97 4321 56.26 69.06 81.62 93.99 106.28 118.54 130.73 142.83
3.0 16.55 29.72 42.74 55.52 68.14 80.62 93.05 105.52 118.03 130.57 142.96
35 16.54 29.63 42.58 55.29 67.85 80.32 92.80 105.36 118.00 130.72 143.26
4.0 16.62 29.75 42.80 55.63 68.28 80.81 93.30 105.86 118.48 131.17 143.70
4.5 16.63 30.03 43.35 56.47 69.36 82.00 94.49 106.93 119.39 131.86 144.24
5.0 16.63 30.32 44.05 57.62 70.84 83.64 96.10 108.36 120.59 132.74 144.87
5.5 16.43 30.37 44.55 58.64 72.17 85.14 97.60 109.73 121.73 133.70 145.58
6.0 15.88 2991 44.30 58.78 7231 85.56 97.97 110.32 122.18 134.40 144.16
6.5 14.95 28.84 42.92 56.95 70.55 83.73 96.53 109.09 121.53 133.97 146.35
7.0 13.65 2731 40.93 54.05 67.94 81.21 94.36 107.41 120.45 133.43 146.34
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Fig.4 Spatial distribution graph of joint springs’ reaction
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springs’ reaction
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Fig.6 Simplified calculating diagram by plane strain
hypothesis
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Fig.7 Moment diagram of thrust wall lining Cunit: kN-m)
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Fig.8 Displacement diagram of thrust wall lining Cunit: m)
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