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Abstract

ABSTRACT

With the rapid development of construction of the urban rail transit network in
Shanghai, because of a lot of infrastructure in the underground shallow layer,the
excavation is deep more and more.But the complex mechanical characteristics of
ultra-deep excavation and the complex properties of soft soil and immature of
present theories,there are always a lot of accidents. In this dissertation, we study on a
lot of measured data and construction data of a ultra-deep excavation in shangshai,
for understanding more deformation rules during the construction process.
Summarizing the deformation rules of the ultra-deep excavation of soft soil, the
effect of soft clay rheological characteristics, the rules of attenuation of brace pre
axial force and soil constitutive model which suitable for finite element simulation of
ultra-deep excavation. Primary content includes several parts as follows:

1. Based on the existing theory frame and construction operation and field
measured data, the wall deformation, the soil deformation, vertical displacement of
uplift column and ground settlement are analyzed, space-effect of ultra-deep
excavation is also elaborately studied which compared with the usual excavation,
also some measures to be proposed.

2. Brief review and conclusion of the study status of soft clay rheological
characteristics, Deformation of ultra-deep excavation is divided into two phases,
‘excavation deformation’ and ‘bracing deformation’. The effect of ‘bracing
deformation’ on total excavation deformation in different situation is studied for this
kind of engineering. The rate and accumulative value of them are studied, some
effective method of minimizing ‘bracing deformation’ are put forward as well.

3. The changement law of strut force and the maximal strut force of several
metro stations is analyzed. Summarizing the rules of axial support force during the
excavation process and the rules of attenuation of steel support within two hours.
Also we put forward some measures for reducing the attenuation of pre axial force.

4. To simulate the excavation with the finite element of the model of modified



Abstract

Cambridge, and compare with the measured data about the rules of excavation
process. Different value of x# and t ., about the impact of ultra-deep excavation are
studied.

Keywords: soft soil, metro station, ultra-deep excavation, rheology rule, supporting

system, finite element
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3.1316 BTG

BER 3.7 M TAZZNEB BB RE—DETT BUKZKT. U

LEERBE WM T RE:
®3.7T BTARATERESH
IRZ | IR= | ITHW | THE | IRA | IRE | IR | ITHA B
MAE | X B | % R|Z R| 2R | B|Z K|Z B| % R o>
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
I6 543 4.2 10.42 33 1.6 1.5 1.82 3.35 31.62
Bt
17.17 13.28 3295 10.44 5.06 4.74 5.76 10.59
# (%)
116 3.78 5.04 12.03 7.1 1.51 1.85 2.86 143 356
Atk
10.1 134 319 188 4.02 49 7.6 38
# (%)
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TEEBEFSHNRAER. RN, TRANZBRATHRNN 45%44, H
THREH KR, WERIFERREN S RX, BETANNERZSENAL 33 X,
AT TALKAHRENRE 1K, Hit, FEFERENE, XEPEHN
BRERRKHIEH.

HITOM. ASHEIER, TRANREENATRNMN 13%44, T

HERREREME, ERERNRETRY, THAMIFHSHRERS 1 X,
MTHIY 5K, Hik, EHTERES, NRRBEETIEE, XEA4EE
BiZEHBEP SHNRARVE. REATH - PEREHAZRESH
REXNZAEW, *&ERYLSENBHLHEITT ST, FIFTX:

RIBIE LA THERHEFIZRRNE )

16 IR= IR= THN I®A TR
(22.5m) R | Bk | BEE | B | ARE | @O0k | BRE | Gk | TR | Bk
(mm) % (mm) % (mm) % (mm) % (mm) %
FRAER 1.4 25.8 1.9 45.2 1.92 18.4 | 2.31 70 0.39 24.4
HigEXR | 4.03 74.2 2.3 54.8 8.5 81.6 0.99 30 1.21 75.6
LER 543 42 10.42 33 1.6
IRt THRNA IR &t
PR | ool | BRE | B | £RE | Gk kR | AL
(mm) % (mm) % (mm) % (mm) %
FiZER | 0.55 36.7 0.3 16.5 0.6 17.9 9.37 29.6
HEZK | 0.95 63.3 1.52 83.5 2.75 82.1 22.25 | 70.4
BER 15 1.82 3.35 31.62
FIONGKR LA THEELHRMNESH
116 TH= ITH= Al ITHA THA
(21.5m) TR | Bt | Rl | Bl | REE | Ao | BRE | Ok | &R | Bl
(mm) % (mm) % (mm) % (mm) % (mm) %
FEER 1.6 42.3 1.3 25.8 2.94 24.4 5.41 76.7 0.41 27.2
Hi#T® | 2.8 57.7 | 3.74 | 74.2 9.1 75.6 | 1.64 | 23.3 1.1 72.8
BRER 3.78 5.04 12.03 7.05 1.51
IRt TH®RA IHh & it
R | Bl | BREE | ol | ARE | Gk iR | ASK
(mm) % (mm) % (mm) % (mm) %
FERKE | 0.63 34.1 0.45 15.7 0.35 24.5 13.09 | 36.8
HFHER | 1.22 65.9 2.41 84.3 1.08 | 75.5 22.51 | 63.2
BER 1.85 2.86 1.43 35.6
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