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STUDY OF STABILITY OF DEEP SHIELD WORKING SHAFT IN SOFT
SOIL STRATAUNDER CONDITION OF DEWATERING OUTSIDE SHAFT
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GUO Xiaohong® SHU Heng® TUO Yongfei®
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Abstract It is difficult to choose an appropriate calculation method to determine the effective enclosure system in
foundation pits design. This case study deals with the excavation of Jiangbei shield working shaft of Weisan road
over-river tunnel in Nanjing which is a typical deep working pit in soft soil strata. The spatial foundation plate
method was used to analyze the deformation and stress condition of the structure of the shield working pit under
dewatering outside the foundation pits. The m values of strata are obtained through back analysis and the active
and passive areas were judged by the DLOAD subroutine. The calculation results are consistent with the measured
results so the spatial foundation plate method with m values from back analysis can effectively predict the
deformation and stress behavior of the enclosure structure. In order to further optimize the structure three factors

i.e. thickness of diaphragm wall size of supporting section and m value of soils within 5 m below the floor are
selected for orthogonal array experiment and the main influencing factors of horizontal displacement of
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diaphragm wall and axial forces of bracings are obtained. The calculation method and the relevant results can
provide references for similar engineering.
Key words excavation engineering soft soil dewatering shield working shaft diaphragm wall bracing
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Table 1 Physico-mechanical parameters of soil layers
(kN-”}I/IS) E/MPa v dkPa g3 &
2 18.1 3.14 0.42 17 250 072
1 18.4 3.95 0.40 24 154  0.68
1 19.3 13.93 0.27 2 341 040
2 18.4 4.19 0.39 22 145  0.65
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2
Table 2 Excavation parameters of soil layers

/m
1 4.60
2 5.25
3 4.80
4 4.30
5 3.20
6 4.20
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Fig.1 Plan of enclosure protecting structure of working
shaft
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Table 3 Geometric parameters of ring beams and bracings 19
< =< )/(mm>mm)
3
1 800x1000 1 200x2 500 Drucker-Prager
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Fig.3 Computational model
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m 4 m
u=u(m) ©) Table 4 m values of strata from back analysis
u m, i m /(N -m %) IKN - m )
2 2900 1200
1 1400 1450
Voo 5000 6100
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Table 5 Maximum axial forces of bracings

kN
1 11 440 1714 1631
2 17 160 4590 4 350
3 20592 4094 4508
4 20592 4967 4746
5 20592 5896 6217
6 7 001 1643 1432
4.4
9
m
4 5
6
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Fig.9 Horizontal displacement of diaphragm wall at
monitoring section QC1
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Fig.10 Stress distribution perpendicular to the inside of

diaphragm wall at monitoring section QC1
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Fig.11 Axial force and bending moment diagrams of the 2nd
ring beam
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Table 6 Maximum axial forces and bending moments of
ring beams
kN I(kN - m)
1 42 900 5329 20 849.40 3543
2 92 092 8 955 39 961.35 7430
3 34 320 3418 27 799.20 1719
4 46 046 2964 43 436.25 2 806
5 34320 1999 27799.20 1403
m
43 mm
50 mm
5
51
m
2 5 5m
m 3 3
Lo(3°)
7 5m
m 3 (6 100 kN/m*) 1.0
15 2.0 3 1.0 1.2
14m 2 5 3 0.8 mx
08m 10mx1.0m 1.2mx12m
5.2
19 8



*580 ¢ 2013
7 Lo(3%) 10
Table 7 Lo(3") orthogonal experimental table Table 10 Maximum axial forces of bracings
m (kN -m % /m /(mxm) /KN
1 6100 1.0 0.8x0.8 1 2 3 4 5 6
2 6100 1.2 1.0x1.0 1 1424 3931 4539 4640 5269 2032
3 6100 1.4 1.2x1.2 2 1556 4385 4728 4832 5919 1531
4 9150 1.0 1.0x1.0 3 1650 4658 4815 5024 6273 1144
5 9150 1.2 1.2x1.2 4 1426 4311 4852 4508 5450 1707
6 9150 1.4 0.8x0.8 5 1562 4686 4822 4481 5997 1330
7 12 200 1.0 1.2x1.2 6 1796 3894 3984 3870 4139 1368
8 12 200 1.2 0.8x0.8 7 1428 4605 5016 4522 5605 1492
9 12 200 1.4 1.0x1.0 8 1566 3966 4134 3785 4102 1529
9 1663 4283 4173 3935 4686 1182
8
Table 8 Maximum horizontal displacements of diaphragm wall 11 25
/mm Table 11  Axial force ranges of the 2nd—>5th bracings
1 57.8 JKN
2 447 m
3 3B 2 40.0 67.4 719.4
4 49.0
3 253.0 478.3 665.3
5 38.0
6 26.7 4 751.3 280.3 577.3
7 438 5 1022.7 408.7 1455.0
8 408
9 315 4 5
m m
9
Table 9 Average value and range of horizontal displacements
of diaphragm wall mm
R
K1 K2 K3
m 461 413 387 7.4 5m m
50.2 41.2 34.6 15.6
45.1 418 39.2 5.9 6 8 9
6 9 12m 14m
14 m
1.2 m 16% 8 8
1.0m 50.2 m
mm 50 mm
5m m
5m
m
5.3
9 10 6
11 11 2 (1)
3 3 m m
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