Course Title: Basic Geotechnical Engin

[As per Choice Based Credit System (CBCS) scheme]

SEMESTER - IV

eering

Subject Code 15CV45 IA Marks| 20
Number of Lecture Hours/Weekd4 Exam Markg 80
Total Number of Lecture Hours50 Exam Hours 03

CREDITS - 04

Course objectives This course will enable students

« To appreciate basic concepts of soil mechanicsnastagral part in the knowledge
civil engineering. Also to become familiar broadlyith geotechnical engineerin
problems such as, foundation engineering, flow @ftern through soil medium an

terminologies associated with geotechnical enginger

* To know the basic engineering properties and thehargcal behaviour of different typ¢
of soil. This includes strength-deformation chagastics under shearing stresses. A

consolidation properties of clayey soils.

* To determine the improvement in mechanical behavigudensification of soil deposi

using compaction.

* To know how the properties of soils that can besuezd in the lab
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Modules

Teaching
Hours

Revised
Bloom’s
Taxonomy
(RBT)
Level

Module -1: Introduction:

Introduction, origin and formation of soil, Phase@am, phasé 10 Hours

relationships, definitions and their inter relasbips.
Determination of Index properties-Specific graviwgter content

in-situ density and particle size analysis (siend sedimentation

analysis)
Atterberg’s Limits, consistency indices, relativendity, activity
of clay, Plasticity chart, unified and BIS soil s$#fication.

L1, L2

Module -2 : Soil Structure and Clay Mineralogy

Single grained, honey combed, flocculent
structures, Valence bonds, Soil-Water system, Ebtattdiffuse
double layer, adsorbed water, base-exchange cgp
Isomorphous substitution. Common clay mineralsoihand their
structures- Kaolinite, lllite and Montmorillonite nd their
application in Engineering

Compaction of Soils: Definition, Principle of compaction,

Standard and Modified proctor's compaction testactdrs
affecting compaction, effect of compaction on spibperties,
Field compaction control - compactive effort & medh of
compaction, lift thickness and number of passes¢tBr's needle
Compacting equipments and their suitability.

and dsguErl0 Hours

acit

L1, L2

Module -3: Flow through Soils:

Darcy’s law- assumption and validity, coefficieritpermeability
and its determination (laboratory and field), fastaffecting
permeability, permeability of stratified soils, page velocity,

10 Hours

L1, L2, L3




superficial velocity and coefficient of percolatjorCapillary
Phenomena

Seepage Analysis:Laplace equation, assumptions, limitations

and its derivation. Flow nets- characteristics amplications.
Flow nets for sheet piles and below the dam section
Unconfined flow, phreatic line (Casagrande’s methadth and
without toe filter), flow through dams, design @i filters.
Effective Stress Analysis

Geostatic stresses, Effective stress concept-titass, effective
stress and Neutral stress and impact of the effediress ir
construction of structureguick sand phenomena

174

Module -4: Consolidation of Sail:

Definition, Mass-spring analogy, Terzaghi's one eirsional
consolidation theory - assumption and limitatioBgrivation of
Governing differential Equation

Pre-consolidation pressure and its determinatiol®ayagrande’
method. Over consolidation ratio, normally consateti, under
consolidated and over consolidated soils. Conabtd
characteristics of soil (C a, m, and (. Laboratory ong
dimensional consolidation test, characteristicsealog(c’) curve,
Determination of consolidation characteristics ofoilss
compression index and coefficient of consolida(geuare root of
time fitting method, logarithmic time fitting mettp Primary ang
secondary consolidation.

1°2)

10 Hours

L1, L2, L3,
L4

Module -5: Shear Strength of Soil:

Concept of shear strength, Mohr—Coulomb Failurete@an,
Modified Mohr—Coulomb Criterion

Concept of pore pressure, Total and effective shstangth
parameters, factors affecting shear strength d$.sdhixotrophy
and sensitivity,

Measurement of shear strength parameters - Diteearstest
unconfined compression test, triaxial compressest and field
Vane shear test, Test under different drainage itond. Total
and effective stress paths.

10 Hours

L2, L3

Course outcomes:

On the completion of this course students are @rpgdo attain the following outcomes;

1. Will acquire an understanding of the procedureget@rmine index properties of any type

2.

soil, classify the soil based on its index proarti

Will be able to determine compaction charactesst€ soil and apply that knowledge
assess field compaction procedures

Will be able to determine permeability propertysoils and acquires conceptual knowleg
about stresses due to seepage and effective sitlsssacquire ability to estimate seepa
losses across hydraulic structure

Will be able to estimate shear strength parametied#fferent types of soils using the data
different shear tests and comprehend Mohr-Coulatbré theory.

Ability to solve practical problems related to asdtion of consolidation settlement of s
deposits also time required for the same.
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Program Objectives (as per NBA):

o Engineering Knowledge.

0 Problem Analysis.

o Design / development of solutions (partly).
0

Interpretation of data.

Question paper pattern:

The question paper will have ten questions.

Each full question consists of 16 marks.

There will be Zull questions (with a maximum of four sub quessipfrom each module.
Each full question will have sub questions coveatighe topics under a module.

The students will have to answer 5 full questis®ecting one full question from each
module.

Text Books:

1. Gopal Ranjan and Rao A.S.R., Basic and Applied $tgichanics- (2000), New Age
International (P) Ltd., Newe Delhi.

2. Punmia B C, Soil Mechanics and Foundation Engingerj2012) , Laxmi Pulications.

3. Murthy V.N.S., Principles of Soil Mechanics and Rdation Engineering- (1996),"4
Edition, UBS Publishers and Distributors, New Delhi

4. Braja, M. Das, Geotechnical Engineering; (2002)fthFiEdition, Thomson Business
Information India (P) Ltd., India
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