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Development of analysis method of soil deformation due to installation

of circular open caisson
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Abstract

At present, with the limited space in several cities around the
world, the utilization of underground space rapidly increases,

resulting in more attention on the excavation works (e.g.,

tunneling and caisson). Under dense urban environment, the
caisson constructions unavoidably take place near the existing
structures. Hence, an appropriate analysis method for impact
assessment is necessary. In this study, a method to simulate the
ground movement due to the installation of an actual case of
circular open caisson is developed. The kinematic mechanical
model is adopted for three-dimensional numerical analysis in
which the dependability of the proposed model is verified
through measurement data. The obtained results were found to
be satisfactory with the measurement results and it was also
found that the horizontal movement occurred mostly in soft
clay layers, while the settlement mainly occurs within 0.75 times
the depth of the caisson. From the foregoing result, the
developed installation model can be used as an effective

alternative for analyzing impact assessment.

Keywords: Circular open caisson installation, Three-dimensional
numerical analysis, Kinematics mechanical model, Impact

assessment
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Inner diameter = 12 m

15197 1 antRvesiu

Soil layers

Parameters | Unit
MG SC 1ST DS 2ST HC

Es’gf MPa 45.6 338 6.7 38.0 8.5 30.0

E;j’; MPa 45.6 338 6.7 38.0 9.0 30.0

E:ff MPa | 1368 | 115 | 240 | 1150 30 120.0
7' KN/m® | 82 68 92 92 102 | 102
v’ ©) 02 02 02 02 02 02
@' degree | 25 23 24 27 26 24
¢ kPa 1 1 13 1 25 40
R ’ O 0.9 0.9 0.9 0.9 09 0.9

WAIEI: ATINEATURL MG = 0-2 133, SC = 2-14.5 15, 15T = 14.5-25 193, DS = 25-
29.5, 41.5-46 Uay 59.5-65 (A3, 25T = 29.5-41.5 1477 Uz HC = 46-59.5 LunT

A15799 2 autRlardnuarInNIEN NYeIUoADUNA

Parameters Value Unit
External diameter 7.00 m
Internal diameter 6.00 m
Cutting shoe slope 2.125 ©)

Material weight 0.00 kN/m?
Young’s modulus” 35x 10° kN/m?
Poisson’s ratio” 0.20 ©)

*g98eta3a 910 Soomro et al. [6]
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o a ANuEn eI VLT usadeanu’
FUAY
(m) (kPa) (kPa)

Made Ground -2 50 5
Soft Clay -14 56 10
1°t Stiff Clay -24 345 25
Dense Sand -30 1450 56
2" Stiff Clay -38 700 50

o

“ssgnildaumsininauelag Terzaghi [7]

Shaft lenglh‘“
=2m T

H=38m
Skin friction
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Bearing
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