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<Japanese Version P.18 >

Code

Stability and Deformation Analysis in Geotechnical
M124 Title

Engineering

Classification of

High level special

Lecture Form | Both English and Japanese are used in the lecture

Subject subject
Year Second semester Credit 2 Goal
Elasto-Plastic Behaviours of Geo-technical
Noriyuki YASUFUKU Keyword Materials, Upper and Lower bound
Lecturer Analysis, Critical state soil modeling.
Tel: 092-642-3284, 092-802-3381 Prerequires It is required to take a credit of “Mecanics
E-mail:yasufuku@civil.kyushu-u.ac.jp of Geo-materials”
To learn stability analysis in drained and undrained plastic calculations linked with the characteristics
Theme of o - . . . .
Lecture of Mohr’s circles. And also the elasto-plastic modeling of Geo-materials through Critical State Soil
Mechanics.
Today, rapid progress of IT technology allows us to condact the nonlinear stability and deformation
analysis in the geomechanics. In order to use such hardware more effectively, it is essential to undestand
the non-lineor properties of geo-materials and its modeling In this subject, the foundamental idea of
soil characteristics and its modeling are first discussed based the critical state framework. Then, lower
Objectives bound and slip line solutions in drained and undrained plasticity caluculations are explained which is
of Lecture strongly linked with Mohr stress and strain circles. And also, Geotechnical interests of leaning tower

of Pisa are introduced. As a result, fundamental topics of the hydrologic cycle in urbanized areas and
river basins are discussed. As a result, using the analytical methods explained, the students learn the
basic knowledge and skill to give a proper solution for boundary value problems in geomecahnics such
as the bearing capacities of shallow foundations.

Goal of Lecture

To explain the type of plastic stability analyses in Geomechanics, especially the difference between
lower bound and stress characteristics solutions.

To understand the foundamental properties of Mohr stress and strain circles, and also to caliculate the
earth pressure on the wall and the bearing capacity of shallow foundations with different boundary
conditions.

To learn the foundamental idea of critical state soil modeling and to explain the soil elasticity, elasto-
plasticity, the characteristics of soil hardening critical state and softening based on the critical state soil
mechanics

Style of Lecture

Every lecture is based on the materials which are delivererd in the bigining of tha class. Exercises
linked with each lectures are given as home work.

Lecture Plan

1 Introduction —Geotechnical design issues 3 Soil behaviours and modeling (1)
related to Geotechnical analysis Nina —Source of strength and critical state-
9 Basis of Geotechnical Analysis (1) 9 Soil behaviours and modeling (2)
Stress, strain and Mohr circles —Prediction of soil strength—
3 Basis of Geotechnical Analysis (2) 10 Soil behaviours and modeling (3)
Stress, strain and Mohr circles —Soil elasto-plastic properties
. . Soil behaviours and modeling (4)
4 | Introduction of types of failure 11 A guide to Cam-clay (1)
. Soil behaviours and modeling (5)
5 | Lower bound analysis (1) 12 A guide to Cam-clay (2)
6 | Lower bound analysis (2) 13 !ntrc_)ductlon of Cavity Expantion analysis
in Piles
14 Toward Design and Discussion(1)
7 | Lower bound analysis (3) j } )
15 Toward Design and Discussion(2)

It is totally evaluated on the basisi of the exercise submissions for every lectures, final report

Grading .. . .
submission and oral interview.
Text and A Guide to Soil Mechanics (M. Bolton, Chung Hwa Book Company, 1991), Mohr Circles, Stress Paths and
References Geotechnics (R.H.G. Parry : E & FN SPON, 1995) and so on. Literatures are introduced in the class.

Questionnaire

Anytime, e-mail communication is also available
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