
1

SIVA

Course
Geotechnical Engineering: 

An overview

Prof. Mounir Bouassida
University of Tunis El Manar – National Engineering School of Tunis

mounir.bouassida@enit.utm.tn

07 September 2023

Geotechnical Engineering MBouassida 1

SIVA

Introduction to 
Geotechnical Engineering

Geotechnical Engineering MBouassida 2

ground



2

Typical Geotechnical Project

3construction site

Geo-Laboratory
~ for testing

Design Office
~ for design & 
analysis

soil properties
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Shallow Foundations

5bed rock

firm 
ground

~ for transferring building loads to underlying ground

~ mostly for firm soils or light loads

Shallow Foundations
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Deep Foundations

7

bed rock

weak soil
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~ for transferring building loads to underlying ground

~ mostly for weak soils or heavy loads

Deep Foundations
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Retaining Walls

9

~ for retaining soils from lateral displacement

Road

Train

retaining 
wall

Earth Dams

10

~ for impounding water

soil

reservoir
clay 
core shell
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Concrete Dams

11

reservoir

soil

concrete dam

Concrete Dams
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Three Gorges Dam
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Earthworks
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~ preparing the ground prior to construction

Geofabrics

14

~ used for reinforcement, separation, filtration and 
drainage in roads, retaining walls, embankments…
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Reinforced Earth Walls

15

~ using geofabrics to strengthen (reinforce) the soil

Soil Nailing
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~ steel rods placed into holes drilled into the walls 
and grouted
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Sheet Piles
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~ sheets of interlockingsteel or timber driven into 
the ground, forming a continuous sheet

ship

warehouse

sheet pile

Sheet Piles
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~ used in temporary works
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Cofferdam
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~ sheet pile walls enclosing an area, to 
prevent water seeping in

Landslides
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Shoring

21

propping and supporting the exposed walls to 
resist lateral earth pressures

Tunneling (Underground works)

22



12

Ground Improvement

23

Sheepsfoot Roller to Compact Clay Soils

Ground Improvement (Reinforcement & 
treatment techniques)
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Big weights dropped 
from 25 m, compacting 
the ground.

Craters formed in compaction
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Environmental Geotechnics

25

Waste Disposal in Landfills

Instrumentation

26

~ to monitor the performances of earth and 
earth supported structures

~ to measure loads, pressures, dispacements, 
stresses, strains,…



14

In-situ Soil Testing

27
Cone Penetration Test Truck

In-situ Soil Testing

28More Field Tests

Standard Penetration TestVane Shear Test
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Some unsung (not aware about)  heroes of Civil 
Engineering…

29
… buried right under your feet.

foundations soil 
exploration

tunneling

Great Contributor to the Developments in Geotechnical Engineering

30

Karl Terzaghi
1883-1963
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Some Suggestions

32

Begin with an End in Mind.

Visualize your feeling at the 
end of semester. 
Visualize your feeling at the 
end of semester. 
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Some Suggestions

33

 Knowledge =What to do

 Skill=How to do

 Attitude=Why to do

Develop a good feel for the subject.

It is practical, interesting and 
makes lot of sense. 
It is practical, interesting and 
makes lot of sense. 

Some Suggestions
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Attend the lectures.

It takes more time to read & 
understand the textbook.
It takes more time to read & 
understand the textbook.
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Recommended Books (1)

35

Library of 
MSE (soon)

Recommended Books (2)
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PDF available
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Recommended French copybook

37

M. Bouassida « Soil Mechanics course »
Chapters to download from www.geosimpro.tech

Thanks for your attention

38


