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Centrifugal and Numerical Modelling on the Behavior of
Unpropped Diaphragm Wall

o] A &" Lee, Cheo-Keun
ok 3 27 Ahn, Kwang-Kuk
3 " Heo, Yol

Abstract

In this study, the behavior of unpropped diaphragm walls on decomposed granite soil was investigated through centrifugal
and numerical modelling. Centrifuge model tests were performed by changing the depth of embedment and the groundwater
level. The diaphragm wall of model tests was made of 8mm thick aluminum alloy, and the zinc chloride technique was used to
simulate excavation. SAGE CRISP program which can be applicable for most geotechnical problems was used in the numerical
analysis. In numerical simulation, modified Cam-Clay model for the ground model, an elastic model for diaphragm wall, and
a slip model for interface elements between the ground and diaphragm wall were used for two dimensional plane strain
condition. From the results of model tests, failure surface was straight line type, the ground of retained side inside failure line
had downward displacement to the direction of the wall, and finally the failure was made by the rotation of the wall. The location
and the amount of the maximum ground settlement between the model tests and finite element analysis results are shown to be
in good agreements. The displacement of wall by varying the embedment depth is likely to be linear relationship. Also, the
maximum bending moments are almost identical and the depth of normalized maximum bending moments by the embedment
depth(rpmay/d=0.4) is well compared.
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Soil parameters Detgmiened
Slope of normal consolidation line, A 0.034
Siope of swelling consolidation line, x 0.012
Slope of critical state line, M 1.54
Void ratio on the CSL at p'=1 0.576
Poisson's ratio, ' 0.30
Unit weight of water, 7, (kKN/m®) 9.81
Bulk unit weight of soil, ¥, (kN/m®) 20.21
Permeability coefficient, k,(cm/sec) 1.23x107*
E 3. Diaphragm wall 22 S4x|
Parameters Dets;rnjiged
Elasticity modulus, E, (kN/m?) 7.0%x10'
Shear elasticity modulus, G, (kKN/m?) 2.6x10’
Poisson's ratio, v, 0.33
Bulk unit weight of wall, ¥, (kKN/m®) 26.48
B 4 HAMRAO YK
Material properties Det\zm;ned
Cohesion, ¢( kN/m?) 11.77
Friction angle between soil & wall, 8(° ) 12.0
Normal stiffness, K,( kN/m?) 21000
Shear stiffness, K,( kN/m?) 10750
Residual shear stiffness, K,.(kN/m?) 53.8
Thickness of slip element, ¢#(m) 0.02
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