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ABSTRACT:

A case study of open-cut excavation in soft clagod# has been performed by a soil-water coupleitefi
element analysis with an elasto-viscoplastic moflela part of the construction of the new subwag Lalled
Nakanoshima line in Osaka, large and deep excawdias been carried out by the open-cut excavation
method with earth retaining wall through the thalkuvial Nakanoshima clay deposit Nakanoshima détay
soft and sensitive and the thickness is about li@nsieSince the construction site is located atcdrger of
Osaka city and is surrounded by many civil strueguit was necessary to minimize the deformatiogrofind
behind the earth retaining walls. One of the egethining wall is very close to the big buildingedahe other
is also very close to the revetment of river. TReagation has been successfully performed. In thsgnt
study, a case history of the excavation in the ttoagon of subway station mentioned above is nirady
back analyzed. In the analysis, a finite elemerthogtbased on a Biot's type of two phase mixtuemii [1]

is adopted and an elasto-viscoplastic model corieglstructural changes [2] is used. Comparisomwvéen
numerical analysis results and the measured reshuiltws that the simulations method can well repredhe
deformation of earth retaining wall by incorporatitme proposed compensation method of measureratnt d
In addition, it is confirmed that the constructio@is been successfully executed without significamage of
earth retaining wall and the alluvial clay depoBifrthermore, the effect of time-dependent behavdrclay
during the excavation such as creep and consaliatie discussed.
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Introduction

“Nakanoshima Line™

P New subway line in Osaka

B L’trge and deep escavation has been
carried out by the open-cut excavation
method for the construction of

stations

* Soil excavated 1s thick holocene Nakanoshima
clay deposit: Soft and sensitive

* Construction site 1s located at the center of
Osaka City: Surrounded by manv crvil structures

It was necessary to minimize the
deformation of the ground behind

Soil condition of Nakanoshima

Geomechanics Laboratory, Kyoto University ISSMGE TC302 Symp.. Osaka, July 14-15. 2011

the earth retaining walls
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Scope & Objectives

Soil-water coupled FEM using an elasto-viscoplastic model
Biot’s type ot two-phase mixture theory (Oka et al. 1994, Higo et al. 2006

Elasto-visce l})l.i\f ic model cc ul\itlt'ti:lj_{ structural t'l];ul_u{'\ Kimoto and Oka 2005

l

A case history:
excavation for the construction of one sub\\'ay station
is numerically back analyzed

('nm}!.niknn of the results of the numerical analvsis and the measurements

¢ The behavior of the retaining walls

¢ The performance of the excavation work

Geomechanics Lam. Kyoto University ISSMGE TC302 mg.. Osaka, July 14-1 5, 2011

Elasto-viscoplastic model considering structural changes

Overstress type of viscoplastic flow rule
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Geomechanics Labol , Kyoto Uni ISSMGE TC302 Symp . Osaka, July 14-15. 2011
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Cross Section and Soil Condit
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are not considered

®Excavaton Pit: Width 17.5 m, Depth 23.4 m
®Earth retamung wall: Soil Mixing Wall, Height 38 m

0S¢ rl.[ [Ilill wene 1'1.!‘.' |.1\'l'12 ‘[.llll'kllt"‘\ U|. 20 m..

®Left-hand side of the excavation pit: Dojma River, 5.6 m away from the earth retaining wall
.Rl;'llt hand side of the excavation pit: Tall building stands 10 m belund the earth retaiung wall

L I .].13' da-ln »sit under the hmlzl:n_e': Improved by the C]G method
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Finite Element Mesh and Boundary Conditions
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Earth retaining wall:
Beam elements and elastic solid elements

to model the steel and the soil cement
Interface element:

Thin 1-.|_\'r1 element (0.05m

ISSMGE TC302 Symp.. Osaka_ July 14-15.2011
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Horizontal Deflection of Earth Retaining Wall (corrected)

End of 2™ excavation  After pre-loading of 2™ strut End of 3™ excavation End of 5" excavation  End of final excavation
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Deflection of the numerical results is larger than that of the measurements
Deformation modes of the retaining walls are similar
Geomechanics Laboratorl. Kyoto University ISSMGE TC302 Symp., Osaka, July 14-15, 2011

Time history of the horizontal deflection (riverward side)
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Thick lines: simulation, Thin lines: measurement

The retaining wall deforms even between the excavations due to pore

water migration and creep.

Geomechanics Laboratory, Kyoto University ISSMGE TC302 Sﬂg‘. Osaka, Ju! 14-15, 2011
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