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Welcome to this MSc course

Make the most of your Master’s program

Take advantage of two things: first the gap between tutor and student
narrows extremely compared to undergraduate studies and second
knowledge gets more specialized; make the most of your time by asking
questions

Sharing specialized knowledge and ideas provides a more rounded knowledge
of the entire subject. It is a very efficient way of working if you split up reading
lists between you and then share your notes. Work with your course mates

If you take just one thing away from this introduction let it be , Take full
advantage of the opportunities and resources at your disposal, with respect to
both taught material and people!
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GEOTECHNICAL ENGINEERING IN
THE DESIGN OF STRUCTURES



O GEOTECHNICAL ENGINEERING IN THE DESIGN OF
STRUCTURES

CONTENTS

1. Determination of the main soil parameters that govern
Its engineering behaviour to be used in design:

0 Parameters needed for consolidation settlement
calculations (Es, cc, cs, cv) are determined via
the consolidation test

- 1st PROJECT: PISA
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'.-" >TEPEOITIOIHXH-CONSOLIDATION
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Condition:
extended foundation-->
symmetry in loading

Soil element
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O GEOTECHNICAL ENGINEERING IN THE DESIGN OF
STRUCTURES

CONTENTS

1. Determination of the main soil parameters that govern
Its engineering behaviour to be used in design:

o Parameters needed for consolidation settlement
calculations(Es, cc, cs, cv)

o Shear strength parameters (determination & choice)

o Determination of soll stiffness to be used in numerical
analyses.
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'.-'. Stress — strain relationship

m |Isotropic linear elastic soil behaviour

m Plastic soil behaviour

m Elastic constants

| o
H r___J{_ |, Oh o.T Plastic behaviour
| | / Y [:7//1 -_
L J
E=0/¢, G=1/y \
e=Dh/H Elastic be\1aviour “
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',-" Soil Stiffness

[
m The shear
rbnOdl:Iu?: dli;jops | | retaining walls
y a tenfo
G | foundations
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strain relationships
should be used in
numerical analysis
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.'.:aboratory VS Site measurements
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'll'. STRESS-STRAIN RESPONSE OF A SOIL ELEMENT

Analysis of a geotechnical problem

1. Estimate the stress field for e.g. an excavation of a
cut, construction of a fill, a long strip footing etc.

2. Estimate the deformation/strain resulting from this
stress distribution

3. ‘sum’ the strains 1n the soil elements and make
predictions about the response of the soil and
structure (stability, displacements)

-Iinteraction of the above steps (e.g. finite element method)

-step 2 requires the determination of generalised stress-strain
relationships in the laboratory to be used in constitutive modelling
(step 3)
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'.l'. Types of Diaphragm walls

Secant pile wall
O<a<1D,

a=distance between
piles, D=pile diameter

Contiguous pile wall
1D<a<2D

- a>2D
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.l'-.MULTI=PROIPPED RETAINING WALLS
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O GEOTECHNICAL ENGINEERING IN THE DESIGN OF
STRUCTURES _ CONTENTS

3. Mechanisms of ground deformation due to deep

excavations
:> Multi-propped deep excavations: a case
study of a multi-propped excavation at
Thesaloniki is analysed using computer
program Reward (British Steel, 2003) and
compared with FE program PLAXIS

Response of retaining walls to seismic

:> loading
=)

Seismic regulations
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" Case study-1

Plaxis 8.6 Input - wall20_2.plx — X
File Edit View Geometry Loads Materials Mesh Initial Help
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" Case study-2
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O GEOTECHNICAL ENGINEERING IN THE DESIGN OF
STRUCTURES _ CONTENTS

Monitoring the performance
of retaining structures:
(1) ground water flow

2. Flow of water in solils

:> Practical examples of seepage + construction
of flownets by sketching
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Diava bridge, 2016

Scouring (soil erosion around the pier foundation of the
bridge)



Pier protection of scouring



..l-. GEOTECHNICAL APPLICATIONS IN STRUCTURES_CONTENTS

4. Solil nailing — Reinforced earth

m Use of the limit equilibrium program
“ReActive” and FE program PLAXIS

Case study: reinforced slopes along

‘Egnatia Motorway’
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',-" REINFORCED EARTH

m Reinforced earthfill
wall

—
i Future
i structure
1 2 Backfill 3 4
material

Face from
prefabricated
concrete

Backfill material

Reinforcement
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O GEOTECHNICAL ENGINEERING IN THE DESIGN OF
STRUCTURES CONTENTS

5. Geotechnical instrumentation for
monitoring field performance

m Measurement of Groundwater pressure in soils
m Measurement of Stress and Deformation in soil

m Measurement of Load and Strain in Structural
Members

http://geolab.civil.ntua.gr
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l..l.
m Calculation of settlements (Project 1: Pisa)

m Design of retaining walls — limit equilibrium solutions

Including EuroCode 7 (Project 2: ReWard / Plaxis)
- Response of retaining walls to seismic loading— National

Standards (NEAK)

m Monitoring the performance of retaining structures:
ground water flow & instrumentation for the
measurement of stress, groundwater pressure and
deformation

m Design of earthfill walls using soil nailing and earth
reinforcement techniques (Project 3: ReActive / Plaxis)
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