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Urbanization and industrialization processes are taking very rapidly in metropolitans in
South-East Asia, including Bangkok, where soft clay is found over a wide area. In designing
and constructing of infrastructures such as buildings, roads, expressways, airports, harbors,
etc., on these soft clay deposits, engineers need a thorough knowledge of soil properties,
especially elastic stiffness, shear strength and compressibility characteristics, in predicting
or back-analyzing the deformation behavior of soft clay subjected to construction works such
as embankment loading and deep excavation with retaining structure.

Prediction of deformation behavior of soft clay ground by means of FE analysis greatly
depends upon the initial profile of cited ground (e.g., stratigraphy, pore pressure and
K,-value profile with depth, etc), the representative soil parameters of in-situ ground (elastic
stiffness, Poisson’s ratio, shear strength, compressibility, water-flow characteristics, in-situ
bulk modulus of water, etc.), the employed constitutive soil model (linear-elastic, non-linear
elastic, elasto-plastic, etc.), the analysis types (fully undrained, fully drained or coupled) and
the boundary conditions.

As for elastic stiffness parameters in use for linear-elastic or elasto-plastic FE analysis,
there are many ways and methods so far proposed to determine or estimate it. However, no
information is usually available on genuinely elastic stiffness properties at very small strains
in site investigation of soft clay, since engineers traditionally consider deformation of soft
clay as a large strain problem. Therefore, the importance of the small-stain stiffness of soft
clay ground is highlighted in this study.

In this thesis, a comprehensive case study was made out into the capability of FE
analysis, together with the effects of soil parameters, soil models, boundary conditions, etc.,
of cited ground, in predicting deformation behavior of soft Bangkok clay subjected to two
types of construction works; the construction of test embankment at Nong Ngoo Hao (NNH)

site and the excavation work with retaining diaphragm wall at Ratchada station along the
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northern line of Bangkok Metro, using a commercially available SAGE-CRISP FE program.
This computer program was employed in this thesis because it is frequently authorized as a
design tool in geotechnical engineering projects in SE Asia.

This thesis consists of 10 chapters. The composition of each chapter is as follows;

In Chapter 1, the objectives and scope of current research are described.

In Chapter 2, a brief literature review on the use of soil parameters such as elastic
stiffness parameters, Poisson's ratio and permeability considered in previous deformation
analyses of soft clays is presented. A particular attention is also paid to cover case histories
of deformation analysis of soft clay ground by using a computer program of SAGE-CRISP.

Chapters from 3 to 8 are divided into two parts. The results of site characterization of
Bangkok clay are presented and discussed in Part I (Chapters 3 and 4). The site investigation
was carried out at two sites in Bangkok; i.e., NNH site where test embankment was
constructed, and Sutthisan site from where test data for deep excavation work with concrete
diaphragm wall was obtained. Based on the results of geotechnical site characterization, Part
II of this thesis (Chapters 5 to 8) deals with the presentation and discussion of the results of
FE analysis performed based on the geotecnical site characterization in relation to two case
histories (embankment loading and excavation works) at Bangkok.

In Chapter 3, the results of site investigation performed at NNH site and Sutthisan site
are presented. The basic soil properties, together with soil stratigrapy in each site were
manifested. The depth-profiles of compressibility, undrained shear strength, stiffness, and
permeability are described in detail based on the results of in-situ and laboratory tests.

In Chapter 4, discussion is made on engineering characteristics of Bangkok clay in
relation to undrained shear strength, quasi-elastic shear modulus, dependency of soil
stiffness with st;ain and earth pressure at rest. Also, a summary of design parameters of
Bangkok clay for geotechnical engineering practice is presented.

In Chapter 5, instrumentation employed for test embankment and deep excavation work
is described.

In Chapter 6, a basic concept of FE analysis and Cam clay model in geotechnical
engineering is reviewed at first. Then, the features of SAGE-CRIPS FE program are
described. At last, the determination of soil parameters for Cam clay models is explained.
Simulation of laboratory tests are also shown.

Chapter 7 describes the results of case study (coupled consolidation analysis) of
embankment loading at NNH site. The discussions are made on the effects of constitutive
models (i.e., linear elastic and elasto-plastic models), drainage boundary conditions, elastic
stiffness, Poisson's ratio and coefficients of permeability on deformation behavior of the clay
ground when subjected to embankment loading.

Chapter 8 describes the results of case study (undrained analysis) of deep excavation at
Ratchada station. Discussions are made on the effects of constitutive models (i.e., linear

elastic and elasto-plastic models), elastic stiffness, Poisson's ratio and the in-situ bulk
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modulus of water on deformation behavior of the clay ground when subjected to excavation.
In Chapter 9, a proposal for practical method for predicting deformation behavior of soft
clay ground is presented, based on the parametric study made in Chapters 7 and 8.

Conclusions of this thesis are described in Chapter 10.
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