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3-Dimensona FEA for the interaction between supporting structure of
excavation and soil in a very deep pit
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(1. Department of Civil Engineering, Tsinghua University , Beijing 100084 ,China ;2. Headquarters of the Runyang Yangtze Road Bridge, Zhenjiang 212002 ,China)
Abstract: The size of a very deep pit is about 69 m x50 m x50 m and it is difficult to be analyzed with traditional goproximate method. In order
to reveal the deformation and internal force of its support structure , spatia norrlinear finite element anaysis is carried out in which the excavation
process is considered. The interaction between the excavation support and the soil , the difference between various excavation scheme, the influ-
ence of groundwater lowering and sensitive anaysis of critical parameters are discussed in detail. The numerical results show that the def ormation
o the continuous concrete wall with interaction effect will be 10 times of that without interaction effect , while the difference of supporting forces
between the two cases will be 1.5 times. At the same time, the excavation scheme and ground water lowering are aso important for the def orma-
tion and internal force of the support. The analysis results show that investigation of the interaction between soil and structure and simulation of ex-
cavation process are necessary in such complex problems.
Key words:interaction ;deep pit ;spatid finite element andysis
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1
Table 1 Parameters o the il
c {e]
Plkgm'®) FPa FPa P(°) A
1 1810 3000 0.35 13 5 +2 -12
2 1790 8000 0.30 10 9 -12 -16
3 1900 15000 0.30 5 27 -16 -35
4 1900 30000 0.25 2 30 -3 -48
5 2200 2x10°  0.25
2
Fg.2 Mesh and supports
Fg.1 Arrangement of internd supports ’ ( )
1.2 ’ ’ (
ANSYS ANSYS*® ) ’
20 1 L]
, Drucker - Prager ' (
8 y 1
( )
2 ] L] (
)
, ANSYS “ "
“ ” , 2
“ ” , “ 3
“ " 4(a) ,(b)
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2
Table 2 Conparion between different congruction schemes

Rem 16.1 6.87 9.71 471 0.72

AN 18572 21686 15962 13303 30596

P(KN- m) 13742 6300 9204 4152 882

-20m

3 ( )
FHg.3 Deveopment of deformeation of continuous wall ’
during excavation

5
Fg.5 Didribution o plagic grain

4 3, ,
FHg.4 Maximum d lacement on mdpoints of long and
dort edge of wal for dfferent congruction schemes
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4 ,
i) L 3
3 [1] , , [M].
Table 3 Irfluence of variation of parameter 11904,
P% [2] . , , [M].

20 % -1.2 ,1996.
50 % 52.3 [3] , [M].
50 % 1.2 ,1988.
50 % 0.0 [4] ANSYS  .ANSYS [R]. :ANSYS
50 % 26.62 1999.
50 % 102.2 (5] ANSYS
45 % - 70.4 [M] 2000
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