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BUILDING MATERIALS & CONSTRUCTION 

 
Course Code CV 3001 
Course Title Building Materials & Construction 
Number of Credits 3(L-3,T-0,P-0) 
Prerequisites NIL 
Course Category PC 

 
1. Natural Construction Material 
 2.1 Stones 
  2.1.1 Requirement of good building stone 
  2.1.2 General Characteristic of stone 
  2.1.3 Quarrying and dressing methods and tools 
 2.2 Timber 
  2.2.1 Structure of timber 
  2.2.2 General properties and uses 
  2.2.3 Different methods of seasoning 
  2.2.4 Defects 
 2.3 As properties of lime its types & uses 
 2.4 Properties of sand and uses 
 2.5 Classification of course aggregate according to size. 
2. Artificial Construction Material 
 3.1 Bricks 
  3.1.1 Constituents of brick earth 
  3.1.2 Conventional bricks 
  3.1.3 Modular and standard bricks 
  3.1.4 Special bricks – fly ash bricks 
  3.1.5 Characteristics of good bricks 
  3.1.6 Field tests on bricks 
  3.1.7 Burnt clay bricks 
  
 
 3.2 Flouring tiles – types & uses  
 3.3 Cement 
  3.3.1 Manufacturing process 
  3.3.2 Types of cement & its uses 
  3.3.3 Field tests on bricks 
 3.4 Precast concrete blocks 
 3.5 Types of glass 
3. Processed Construction Material 
 3.1 Pop 
 3.2 Paints 
 3.3 Industrial waste materials – fly ash, blast furnace slag, Granite 
4. Construction of Building Components 
 4.1 Sub structure 
 4.1.1 Layout 
 4.1.2 Earthwork 
 4.1.3 Foundation 
  4.1.3.1 Functions 
  4.1.3.2 Types of foundation 
   4.1.3.1.1 Shallow 
   4.1.3.1.2 Stepped 
   4.1.3.1.3 Wall 
   4.1.3.1.4 Column 
   4.1.3.1.5 Isolated and combined 
   4.1.3.1.6 Raff foundation 
   4.1.3.1.7 Deep foundation 
 4.2 Construction of Superstructure 
  4.2.1 Stone masonary 
  4.2.2 Terms used 
  4.2.3 Types of stone masonary 
  4.2.4 Joints & purpose 



2 

Civil and Environmental Engineering  III Semester                                                           Prepared -2021-22  

 

  4.2.5 Selection 
  4.2.6 Precaution 
  
  
 4.2.1 Brick Masonary 
  4.2.1.1 Terms used 
  4.2.1.2 Bonds in brick masonary 
  4.2.1.3 Junctions in brick masonary& their purpose and procedure 
 4.3 Comparison between stone & brick masonary 
 4.4 Tools & plants required for construction 
5. Various Aspects of Building Construction 
 5.1 Scaffolding & shoring – Types 
 5.2 Form work – Types 
 5.3 Building Communication & Ventilation 
References : 
1. Duggal S. K. Building Materials, New International. 
2. Rangwala, S. C. Engineering Material, Charator Publisher. 
3. Ghose, D. N. Construction Material, Tata M. C. Graw Hill. 
4. Sushil Kumar, Building Construction, Standard Publication. 
5. Punmia B. C. and Jain A. K. Building Construction Firm work Media. 

 
****
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                                                 ENVIRONMENT & ECOLOGY 
 

Course Code CV 3002 
Course Title Environment & Ecology 
Number of Credits 2 (L-2,T-0,P-0) 
Prerequisites None 
Course Category PC 

 
COURSE OBJECTIVES 
Technicians working in industries or elsewhere essentially require the knowledge of environment & ecology so as 
to enable them to work and produce most efficient, economical and eco-friendly finished products. 

1. To understand basic parameters of Environment and Ecology. 
2. To recognize various Bio geochemical cycle and different laws. 
3. Study of various foot printing and Food chain and web. 
4. Study of biomes and biodiversity and various treaty. 

 
COURSE OUTCOMES 
At the end of the course student will be able to 

1. Understand the ecosystem and terminology and solve various engineering problems applying 
ecosystem knowledge to produce eco – friendlyproducts. 

2. Understand the suitable component of Environment and ecology and various population. 
3. Understand the uses and effects of various Bio geochemical cycles. 
4. Understanding of various Laws and niches in Environment.  

 
COURSE CONTENT 

 
1. ENVIRONMENT AND ECOLOGY: BASIC UNDERSTANDING 

 
 1.1 ENVIRONMENT 

1.1.1 Definition 
1.1.2 Components of Environment 
1.1.3 Features of Environment 
1.1.4 Environment Pollution & Types (In Brief) 

 
1.2 ECOLOGY 

 1.2.1 Definition  
 1.2.2 Aspects of Ecology 
 1.2.3 Classification of Ecology 
 1.2.4 Population Ecology 
  

2. ECOSYSTEM 
 

             2.1 Definition 
      2.2 Components of Ecosystem 
             2.3 Energy flow in Ecosystem 
             2.4 Bio-geochemical cycles 

2.4.1 Carbon Cycle 
2.4.2 Water Cycle 
2.4.3 Oxygen Cycle 
2.4.4 Nitrogen cycle 
2.4.5 Sulphur Cycle 
2.4.6 Phosphorus Cycle 

2.5 Leibig’s Law of Minimization 
2.6 Shelford Law of Tolerance 

 
3. ENVIRONMENTAL COMPLEX 

 
3.1 Food Chain (Definition & Example)  
3.2 Types of food chain 
3.3 Food web 
3.4 Gauss Principle of competitive exclusion, Trophic level, Ten Percent Law 
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3.5 Ecological Niche & Types 
3.6 Ecological Pyramids & Types 
3.7 Definition 

 
3.7.1 Ecological footprint 
3.7.2 Carbon footprint 
3.7.3 Biotic succession 

  
4. BIOSPHERE 

 
4.1 Definition  
4.2 Extent of biosphere 
4.3  Importance of biosphere 
4.4  Components of biosphere  

 4.5 Biomes 
 4.5.1 Definition 
 4.5.2 Types of biomes 
 4.5.3 Indian biomes 

 4.6 Ecotone, Eco-line (Definition)  
 

5. Biodiversity 
 

5.1 Types of biodiversity 
5.2 Measuring biodiversity 

5.2.1 Alpha diversity 
   5.2.2 Beta diversity 

     5.2.3 Gamma diversity 
            5.3 Threats to biodiversity 

5.3.1 Cause of biodiversity losses 
  5.3.2 Effect of loss of biodiversity 

5.4 Conservation of biodiversity 
        5.5 Biodiversity Treaty 

 
 

REFERENCES: 
 

1. S.C. Sharma & M.P. Poonia, Environmental Studies,Khanna PublishingHouse,NewDelhi 
2. C.N. R. Rao, Understanding Chemistry, Universities Press (India) Pvt. Ltd.,2011. 
3. Arceivala, Soli Asolekar, Shyam, Waste Water Treatment for Pollution Controland 
4. Reuse, Mc-Graw Hill Education India Pvt. Ltd., New York, 2007,ISBN:978-07-062099- 
5. Nazaroff, William, Cohen, Lisa, Environmental Engineering Science, Willy, New York, 2000, ISBN 

10:0471144940. 
6. O.P. Gupta, Elements of Environmental Pollution Control, Khanna Publishing House, NewDelhi 
7. Rao, C. S., Environmental Pollution Control and Engineering, New Age International Publication, 2007, 

ISBN:81-224-1835-X. 
8. Rao, M. N.Rao, H.V.N, Air Pollution, Tata Mc-Graw Hill Publication, New delhi, 1988, ISBN: 0-07- 

451871-8. 
9. Frank Kreith, Jan F Kreider, Principles of Solar Engineering, McGraw-Hill, New York ; 1978, ISBN: 

9780070354760. 
10. Aldo Vieira, Da Rosa, Fundamentals of renewable energy processes, Academic Press Oxford, UK; 2013. 

ISBN:9780123978257. 
11. Patvardhan, A.D, Industrial Solid Waste, Teri Press, New Delhi, 2013,ISBN:978-81-7993-502-6 
12. Metcalf & Eddy, Waste Water Engineering, Mc-Graw Hill, New York, 2013, ISBN:077441206. 

 
******
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MECHANICS OF MATERIALS 
 

Course Code CV 3003 (Same as CC/CE 3003) 
Course Title Mechanics of Materials 

Number of Credits 3 (L:3, T: 0, P: 0) 
Prerequisites NIL 
Course Category PC 

 
Course Objectives: 
Following are the objectives of this course: 

 To learn properties of area and structural materialproperties. 

 To understand the concept of stress andstrain. 

 To calculate shear force, bending moment for different shapes of structural elements and corresponding 
stresses. 

 To understand the concept of buckling loads for short and longcolumns. 
 

Course outcomes: 
After competing this course, student will be able to: 

 Articulate practical applications of moment of inertia of symmetrical and unsymmetrical structural 
sections. 

 Analyse structural behaviour of materials under various loadingconditions. 
 Interpret shear force and bending moment diagrams for various types of beams and loadingconditions. 
 Determine the bending and shear stresses in beams under different loadingconditions. 
 Analyse the column for various loading and endconditions. 

Course Content 

1. Moment of Inertia 
1.1 Moment of inertia(M.I.): 

1.1.1 Definition 
1.1.2 M.I. of planelamina 
1.1.3 Radius ofgyration 
1.1.4 Section modulus 
1.1.5 Parallel and Perpendicular axes theorems (withoutderivations) 
1.1.6  M.I. of rectangle, square, circle, semi-circle, quarter circle and 

triangle section (withderivations) 
1.2 Moment of inertia of: 

1.2.1 Symmetrical and unsymmetricalI-section 
1.2.2 Channelsection 
1.2.3 T-section 
1.2.4 Anglesection 
1.2.5 Hollowsections 
1.2.6 Built up sections about centroidal axes and any other referenceaxis 

1.3 Polar Moment of Inertia of solid circularsections 
 

2. Simple Stresses andStrains 
2.1 Definition of rigid, elastic and plasticbodies 
2.2 Deformation of elastic body under variousforces 
2.3 Definitionsof: 

2.3.1 Stress 
2.3.2 Strain 
2.3.3 Elasticity 
2.3.4 Hook’slaw 
2.3.5 Elasticlimit 
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2.3.6 Modulus ofelasticity 
 

2.4 Type of Stresses-Normal, Direct, Bending andShear 
2.5 Nature of stresses i.e. Tensile and Compressivestresses. 
2.6 Standard stress strain curve for tor steel bar under tension, Yield stress, Proof stress, 

Ultimate stress, Strain at various critical points, Percentage elongation and Factor of 
safety 

2.7 Deformation of body due to axial force, forces applied at intermediate sections, 
Maximum and minimum stress induced 

2.8 Composite section under axialloading 
2.9 Concept of temperature stresses and strain, Stress and strain developed due to 

temperature variation in homogeneous simple bar (no compositesection) 
2.10 Longitudinal and lateralstrain 
2.11 Modulus of Rigidity, Poisson’s ratio, Biaxial and tri-axial stresses, volumetric strain, 

change in volume, Bulk modulus (Introductiononly) 
2.12 Relation between modulus of elasticity, modulus of rigidity and bulk modulus (without 

derivation) 
3. Shear Force and BendingMoment 

3.1 Types of supports, beams andloads 
3.2 Concept and definition of shear force and bendingmoment 
3.3 Relation between load, shear force and bending moment (withderivation) 
3.4 Shear force and bending moment diagram for cantilever and simply supported beams 

subjected to point loads, uniformly distributed loads and couple (combination of any 
two types of loading), point of contraflexure 

4. Bending and Shear Stresses inbeams 
4.1 Concept and theory of pure bending, assumptions, flexural equation (with derivation), 

bending stresses and their nature, bending stress distributiondiagram 
4.2 Concept of moment of resistance and simple numerical problems using flexuralequation 
4.3 Shear stress equation (withoutderivation) 
4.4 Relation between maximum and average shear stress for rectangular and circularsection 
4.5 Shear stress distributiondiagram 
4.6  Shear stress distribution for square, rectangular, circle, hollow, square, rectangular, 

circular, angle sections, channel section, I-section, Tsection 
4.7 Simple numerical problems based on shearequation 

5. Columns  
5.1 Concept of compression member, short and long column, Effective length, Radius of 

gyration, Slenderness ratio, Types of end condition for columns, Buckling of axially 
loaded columns 

5.2 Euler’s theory, assumptions made in Euler’s theory and its limitations, Application of 
Euler’s equation to calculate bucklingload 

5.3 Rankine’ s formula and its application to calculate cripplingload 
5.4 Concept of working load/safe load, design load and factor ofsafety 

 

Suggested learning resources: 
1. BediD.S. , Strength of Materials, Khanna Publishing House, Delhi, Ed.2018 
2. Timoshenko, S., Strength of Materials, Vol. I, CBS, NewDelhi. 
3. Khurmi, R.S., Strength of Materials, S Chand and Co. Ltd. NewDelhi. 
4. Ramamurtham, S, Strength of Materials, DhanpatRai and sons, NewDelhi. 
5. Punmia B C, Strength of Materials, Laxmi Publications (p) Ltd. NewDelhi. 
6. Rattan S.S., Strength of Materials, McGraw Hill Education; NewDelhi. 
7. Bansal R K, Strength of Materials, LaxmiPublications. 
8. Subramaniam R, Strength of Materials, Oxford UniversityPress. 

 
 

******* 
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Water Quality and Treatment 

Course Code CV 3004 

Course Title Water Quality and Treatment 
Number of Credits 2   (L: 2, T: 0, P: 0) 

Prerequisites        NIL 
Course Category PC 

 
COURSE OBJECTIVES 

Following are the objectives of this course: 
 To learn water demand & calculation of  population  forecasting . 
 To learn sources of surface and subsurface water . 
 To understand quality of drinking water and treatment of  water.  
 To understand about distribution of water&Plumbing of Building for water supply . 
 To Know about rural water supply system . 

 
COURSE OUTCOMES 

After completing this course, student will be able to: 
 Know the  different types of  water demand and  methods to identify population  forecasting. 
 Know the procedure to identify the sources of surface and subsurface water. 
 Know the quality of drinking water. 
 Draw labeled layout for water supply scheme.  
 Know the procedure of  water treatment. 
 Know about the waterdistribution&Plumbing work of Building. 
 Know about rural water supply system.  

 
COURSE CONTENT 
1. Sources, Demand and Quality of water 

1.1 Water supply schemes – 
1.1.1 Objectives 
1.1.2  Components 

1.2 Sources of water: 
1.2.1 Surface and Subsurface sources of water 
1.2.2  Intake Structures 
1.2.3  Definition and types 
1.2.4 Factors governing the location of an intake structure 

 
1.3 Demand of water:  

1.3.1 Factors affecting rate of demand 
1.3.2  Variations of water demand 
1.3.3 Forecasting of population 
1.3.4 Methods of forecasting of population 
1.3.5 Simple problems on forecasting of population 
1.3.6  Design period 
1.3.7 Estimating of quantity of water supply required for city or town 

1.4 Quality of water: 
1.4.1 Need for analysis of water, 
1.4.2  Characteristics of water-  

1.4.2.1 Physical, Chemical and Biological (only introduction) 
1.4.2.2 Testing of water for Total solids, hardness, chlorides, dissolved Oxygen, pH, Fluoride, 

 Nitrogen and its compounds, Bacteriological tests, E coli, B coli index, MPN 
1.4.2.3 Sampling of water 
1.4.2.4 Water quality standards as per IS 10500 

2. Treatment of water 
2.1 Treatment of Water:  

2.1.1 Objectives of water treatment,  
2.1.2 Aeration- objects and methods of aeration 

2.2 Plain sedimentation (No Numerical Problem) 
2.2.1  
2.2.2 Sedimentation with coagulation 
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2.2.3 Types Of Coagulants 
2.2.4 Jar Test 
2.2.5 Process Of Coagulation 
2.2.6 Types Of sedimentation tanks 

2.2.7 Clariflocculator.  
2.3 Filtration – 

2.3.1 Mechanisation Of Filtration,  
2.3.2 Classification Of filters:  

2.3.2.1 Slow Sand Filter 
2.3.2.2 Rapid Sand Filter 
2.3.2.3 Pressure filter 

2.3.3 Construction and working of  
2.3.3.1 Slow Sand Filter  
2.3.3.2 Rapid Sand Filter, 

2.3.4 Operational problems in filtration. 
2.3.5 Disinfection:  

2.3.5.1 Objects,  
2.3.5.2 Methods of disinfection 
2.3.5.3 Chlorination-  

2.3.5.3.1 Application Of Chlorine 
2.3.5.3.2  Forms Of Chlorination 
2.3.5.3.3 Types Of Chlorination Practices 
2.3.5.3.4  Residual Chlorine And Its Importance 
2.3.5.3.5 Flow Diagram of water treatment plants. 

3. Regulatory Valves 
 

3.1 Regulatory Valves: 
3.1.1 Sluice valve (gate valve) 
3.1.2 Reflux valve 
3.1.3 Air release valve 
3.1.4 Scour valve 
3.1.5 Safety valves 
3.1.6  Pressure relief valves 
3.1.7  Fire hydrants  

 
4. Conveyance & Distribution of water 

4.1 Conveyance 

4.1.1      Types of Pipes used for conveyance of water 
4.1.2       Choice of pipe material 
4.1.3 Types of joints  

 
4.2 Methods of distribution of water  

4.2.1      Gravity system 
4.2.2 Pumping system 
4.2.3 Combined system 

4.3 Service reservoirs - functions and types 
4.4 Layouts of distribution of Water- 

4.3.1 Dead End System 
4.3.2 Grid Iron System 
4.3.3 Circular System 
4.3.4  Radial System 
 

5. Rural Water Supply 

5.1 Issues of rural water supply. 
5.2 Various techniques for rural water supply 
5.3 National rural drinking water program 
5.4 Rural water quality monitoring and surveillance 
5.5 Operation and maintenance of rural water supplies.  
5.6 Low Cost water Treatment:  



9 

Civil and Environmental Engineering  III Semester                                                           Prepared -2021-22  

 

5.6.1 Introduction – Epidemiological aspects of water quality methods for low cost 
water treatment.  
5.6.2    Specific contaminant removal systems. 

 
 

SUGGESTED LEARNING RESOURCES 
1. Sharma S.C, Environmental Engineering, Khanna Publishing House, New Delhi 
2. Garg, S.K., Environmental Engineering Vol. I and Vol. II, Khanna Publishers 
3. Birdie, G. S. and Birdie,  J. S.Water Supply and Sanitary Engineering, DhanpatRai 
4. Gupta, O.P., Elements of Environmental Pollution Control, Khanna Publishing House, Delhi 
5. Rao, C.S., Environmental Pollution Control Engineering, New Age International 
6. Punmia, B C, Environmental Engineering, vol. I and II, Laxmi Publishers 
7. Peavy H S, Rowe D R, and Tchobanoglous G, Environmental Engineering, McGraw  
8. Basak N N, Environmental Engineering, McGraw Hill Publishers.  

******* 
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CONCRETE TECHNOLOGY 
 

Course Code CV 3005 (Same as CC/CE 3005) 
Course Title Concrete Technology 
Number of Credits 2 (L: 2, T: 0, P: 0) 
Prerequisites NIL 

Course Category PC 

 
Course Objectives: 
Following are the objectives of this course: 

 To know properties of cement, aggregate and water used in concrete. 

 To understand different characteristics of concrete. 

 To learn about role of admixtures in concrete. 

Course outcomes: 

After completing this course, student will be able to: 
 Use different types of cement and aggregates in concrete 
 Prepare concrete of desired compressive strength. 
 Prepare concrete of required specification. 
 Maintain quality of concrete under different conditions. 
 Apply relevant admixtures for concreting. 

Course Content: 

1. Cement, Aggregates and Water 
1.1 Physical properties of OPC and PPC: fineness, standard consistency, setting time, 

soundness, compressive strength. 
1.2 Different grades of OPC and relevant BIS codes 
1.3 Testing of cement: Laboratory tests-fineness, standard consistency, setting time, 

soundness, compressive strength 
1.4 Storage of cement and effect of storage on properties of cement 
1.5 BIS Specifications and field applications of different types of cements: Rapid hardening, 

Low heat, Portland pozzolana, Sulphate resisting, Blast furnace slag, High Alumina and 
White cement 

1.6 Aggregates: Requirements of good aggregate, Classification according to size andshape 
1.7 Fine aggregates: Properties, size, specific gravity, bulk density, water absorption and 

bulking, fineness modulus and grading zone of sand, silt content and their specification as 
per IS383. 

1.8 Concept of crushed Sand 
1.9 Coarse aggregates: Properties, size, shape, surface texture, water absorption, soundness, 

specific gravity and bulk density, fineness modulus of coarse aggregate, grading of coarse 
aggregates, crushing value, impact value and abrasion value of coarse aggregates with 
specifications. 

1.10 Water: Quality of water, impurities in mixing water and permissible limits for solids as 
per IS:456. 

 

2. Concrete  
2.1 Concrete: Different grades of concrete, provisions of IS456. 
2.2 Duff Abraham water cement (w/c) ratio law, significance of w/c ratio, selection of w/c 

ratio for different grades, maximum w/c ratio for different grades of concrete for different 
exposure conditions as per IS456. 

2.3 Properties of fresh concrete 
2.3.1 Workability: Factors affecting workability of  concrete. 

2.4 Determination of workability of concrete by slump cone, compaction factor, Vee-Bee 
Consistometer. 
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2.5 Value of workability requirement for different types of concrete works 
2.6 Segregation, bleeding and preventive measures 
2.7 Properties of Hardened concrete: Strength, Durability, Impermeability 

 
3. Concrete Mix Design and Testing of Concrete 

3.1 Concrete mix design: Objectives, methods of mix design, 
3.2 Study of mix design as per IS 10262 (only procedural steps). 
3.3 Testing of concrete, determination of compressive strength of concrete cubes at different 

ages, interpretation and co-relation of test results. 
3.4 Non- destructive testing of concrete: Rebound hammer test, working principle of rebound 

hammer and factor affecting the rebound index, Ultrasonic pulse velocity test as per 
IS13311 (part 1 and 2), Importance of NDT tests 

 
4. Quality Control of Concrete 

4.1 Concreting Operations: Batching, Mixing, Transportation, Placing, Compaction, Curing 
and Finishing of concrete 

4.2 Formwork for concreting: Different types of form work for beams, slabs, columns, 
materials used for formwork, 

4.3 Requirement of good formwork 
4.4 Stripping time for removal of formworks per IS 456. 
4.5 Waterproofing: Importance and need of waterproofing 
4.6 Methods of waterproofing and materials used for waterproofing 
4.7 Joints in concrete construction: Types of joints, methods for joining old and new concrete 
4.8 Introduction to water bars 
4.9 Materials used for filling joints 

 
5. Chemical Admixture, Special Concrete and Extreme Weather concreting 

5.1 Admixtures in concrete: Purpose, properties and application for different types of 
admixture such as accelerating admixtures, retarding admixtures, water reducing 
admixtures, air entraining admixtures and superplasticizers. 

5.2 Special Concrete: Properties, advantages and limitation of following types of Special 
concrete: 

5.2.1 Ready mixconcrete 
5.2.2 Fibre Reinforced concrete 
5.2.3 High performance concrete 
5.2.4 Self-compacting concrete 
5.2.5 Light weight concrete 

5.3 Cold weather concreting: effect of cold weather on concrete, precautions to be taken while 
concreting in cold weather condition 

5.4 Hot weather concreting: effect of hot weather on concrete, precautions to be taken while 
concreting in hot weather condition 

Suggested learning resources: 
1. Gambhir, M.L., Concrete Technology, Tata McGraw Hill Publishing Co. Ltd.,Delhi. 
2. Shetty, M.S., Concrete Technology, S. Chand and Co. Pvt. Ltd., Ram Nagar,Delhi. 
3. Santhakumar, A. R., Concrete Technology, Oxford University Press, NewDelhi. 
4. Neville, A. M. and Brooks, J.J., Concrete Technology, Pearson Education Pvt.Ltd. 
5. Neville, A. M., Concrete Technology, Pearson Education Pvt. Ltd., NewDelhi. 
6. Sood, H., Kulkarni P. D., Mittal L. N., Laboratory Manual in Concrete Technology, CBS Publishers, 

NewDelhi. 
******* 
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GEOTECHNICAL ENGINEERING 
 

Course Code CV 3006 (Same as CC/CE 3006) 
Course Title Geotechnical Engineering 
Number of Credits 3 (L: 3, T: 0, P: 0) 
Prerequisites NIL 

Course Category PC 
Course Objectives: 
Following are the objectives of this course: 

 To understand and determine physical and index properties and classification of soil 

 To estimate permeability and shear strength of soil 

 To know the load bearing capacity of soil 

 To learn various soil stabilization and compaction methods 

Course outcomes: 
After completing this course, student will be able to: 

 Identify types of rocks and sub soil strata of earth. 
 Interpret the physical properties of soil related to given construction activities. 
 Use the results of permeability and shear strength test for foundation analysis. 
 Interpret soil bearing capacity results. 
 Compute optimum values for moisture content for maximum dry density of soil through various tests. 

Course Content: 

1. Overview of Geology and Geotechnical Engineering 
1.1 Introduction of Geology, Branches of Geology 
1.2 Importance of Geology for civil engineering structure and composition of earth 
1.3 Definition of a rock: Classification based on their genesis (mode of origin),formation 
1.4 Classification and engineering uses of igneous, sedimentary and metamorphic rocks 
1.5 Importance of soil as construction material in Civil engineering structures and as 

foundation bed for structures 
1.6 Field application of geotechnical engineering for foundation design, pavement design, 

design of earth retaining structures, design of earthen dam 
2. Physical and Index Properties of Soil 

2.1 Soil as a three-phase system 
2.2 Water content 
2.3 Determination of water content by oven drying method as per BIS code 
2.4 Void ratio, porosity and degree of saturation, density index 
2.5 Unit weight of soil mass – bulk unit weight, dry unit weight, unit weight of solids, 

saturated unit weight, submerged unit weight 
2.6  Determination of bulk unit weight and dry unit weight by core cutter and sand 

replacement method 
2.7 Determination of specific gravity and water content by pycno meter 
2.8 Consistency of soil, Atterberg limits of consistency: Liquid limit, plastic limit and 

shrinkage limit, Plasticity index 
2.9 Particle size distribution test and plotting of curve, Determination of effective diameter of 

soil, well graded and uniformly graded soils 
2.10 Plasticity chart 
2.11 BIS classification of soil. 

3. Permeability and Shear Strength of Soil 
3.1 Definition of permeability 
3.2 Darcy’s law of permeability, coefficient of permeability, factors affecting permeability 
3.3 Determination of coefficient of permeability by constant head and falling head tests 
3.4 Simple problems to determine coefficient of permeability 
3.5 Seepage through earthen structures, seepage velocity, seepage pressure, phreatic line, flow 

lines, application of flow net, (No numerical problems) 
3.6 Shear failure of soil 
3.7 Concept of shear strength of soil 
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3.8 Components of shearing resistance of soil – cohesion, internal friction 
3.9 Mohr-Coulomb failure theory 

Strength envelope, strength equation for purely cohesive and cohesion less soils 
3.10 Direct shear and vane shear test –laboratory methods 

 
4. Bearing Capacity of Soil 

4.1 Concept of bearing capacity, ultimate bearing capacity, safe bearing capacity and allowable 
bearing pressure 

4.2 Introduction to Terzaghi’s analysis and assumptions 
4.3 Effect of water table on bearing capacity 
4.4 Field methods for determination of bearing capacity – Plate load and Standard Penetration 

Test. Test procedures as per IS:1888&IS:2131 
4.5 Definition of earth pressure, Active and Passive earth pressure for no surcharge condition, 

coefficient of earth pressure 
4.6 Rankine’s theory and assumptions made for non-cohesive Soils 

5. Compaction and stabilization of soil 
5.1 Concept of compaction, Standard and Modified proctor test as per BIS code 
5.2 Plotting of Compaction curve for determining: Optimum moisture content (OMC), 

maximum dry density (MDD), Zero air voids line 
5.3 Factors affecting compaction 
5.4 Field methods of compaction – rolling, ramming and vibration 
5.5 Suitability of various compaction equipments-smooth wheel roller, sheep foot roller, 

pneumatic tyred roller, Rammer and Vibrator 
5.6 Difference between compaction and consolidation 
5.7 Concept of soil stabilization, necessity of soil stabilization, different methods of soil 

stabilization 
5.8 California bearing ratio (CBR) test - Meaning and Utilization in Pavement Construction 
5.9 Necessity of site investigation and soil exploration: Types of exploration, criteria for 

deciding the location and number of test pits and bores 
5.10 Field identification of soil – dry strength test, dilatancy test and toughness test. 

Suggested learning resources: 
1. Punmia, B.C., Soil Mechanics and Foundation Engineering, Laxmi Publication, Delhi. 
2. Murthy, V.N.S., A text book of soil mechanics and foundation Engineering, CBS Publishers & 

Distributors Pvt. Ltd., NewDelhi. 
3. Ramamurthy, T.N. & Sitharam,T.G., Geotechnical Engineering(Soil Mechanics), S Chand and 

Company LTD., NewDelhi. 
4. Raj, P. Purushothama, Soil Mechanics and Foundation Engineering, Pearson India, New Delhi. 
5. Kasamalkar, B. J., Geotechnical Engineering, Pune Vidyarthi Griha Prakashan, Pune. 
6. Arora K R, Soil Mechanics and Foundation Engineering, Standard Publisher. 

 
******* 
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                                           BUILDING MATERIALS & CONSTRUCTION LAB 
 
Course Code CV 3007 
Course Title Building Materials & Construction Lab 
Number of Credits 1(L-0,T-0,P-2) 
Prerequisites Nil 
Course Category PC 

 
LIST OF PRACTICAL'S  

1. Identify various sizes of available coarse aggregate from sample of 10 kg. in laboratory and prepare report. 

2. Identify the available construction material in the laboratory on the basis of their sources. 

3. Identify the grain distribution pattern in given sample of track wood in laboratory and draw various patterns. 

4. Select first class, second class and third class bricks from the stake of bricks and prepare report on the basis of 

its properties. 

5. Measure dimension of 10 bricks and find avg. dimension and weight perform field tests. 

6. Identity different type of flooring tiles such as vitrified tiles, ceramic tiles, glazed tiles, mosaic tiles, anti skid 

tiles, squared tiles, paving blocks and prepare report about specification. 

7. Prepare the cement mortar of proportion 1:3 or 1:6 using artificial sand as a special proceed construction 

material. 

8. Identify various types of foundation by visiting at least 3 construction sites in different locations in the city 

and prepare report consisting photographs & samples. 

9. Visit 3 different sites in the city for different types of masonary works and prepare report consisting 

photographs and samples. 

References : 

1. Sood H. Laboratory Manual on Testing of Engineering Materials, New Age Publishers, New Delhi 

2. S. K. Sharma, Civil Engineering Construction Materials, Khanna Publishing House. 

3. Sharma C. P. Engineering Materials, PHI Vearing, New Delhi. 

4. S. P. Arora and Bindra, Building Construction, Dhanpat Rai Publication. 

5. Mantri S. A to Z Building Construction, Satya Prakashan, New Delhi. 

***** 
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Water Quality & Treatment Lab 
 

Course Code CV 3008  
Course Title Water Quality & Treatment Lab 

Number of Credits 1   (L: 0, T: 0, P: 2)  
Prerequisites    NIL 
Course Category PC 

 
COURSE OBJECTIVES 

Following are the objectives of this course: 
 To learn the tests for measuring quality of drinking water. 
 To understand the plotting of water supply scheme highlighting different features. 

 
COURSE OUTCOMES 

After completing this course, student will be able to: 
 Perform various tests to assess quality of water.  
 Estimate dissolved solids as per BIS codes. 
 Draw line diagram of water pipeline system for a locality.  

 
LIST OF PRACTICAL TO BE PERFORMED 

1 Determine pH value of given sample of water. 
2 Determine the turbidity &conductivity of the given sample of water. 

3 Determine hardness of water by E.D.T.A method 
4 Determine residual chlorine in a given sample of water. 

5 Determine suspended, dissolved solids and total solids of given sample of water. 
6 Determine the optimum dose of coagulant in a given raw water sample by jar test.  
7 Determine the dissolved oxygen in a sample of water. 

8 Undertake a field visit to water treatment plant and prepare a report. 

9 Draw sketches of various valves used in water supply pipe line 

 
SUGGESTED LEARNING RESOURCES 

1. Sharma S.C, Environmental Engineering, Khanna Publishing House, New Delhi 
2. Garg, S.K., Environmental Engineering Vol. I and Vol. II, Khanna P1Q publishers 
3. Birdie, G. S. and Birdie,  J. S.Water Supply and Sanitary Engineering, Dhanpat Rai 
4. Gupta, O.P., Elements of Environmental Pollution Control, Khanna Publishing House, Delhi 
5. Rao, C.S., Environmental Pollution Control Engineering, New Age International 
6. Punmia, B C, Environmental Engineering, vol. I and II, Laxmi Publishers 
7. Peavy H S, Rowe D R, and Tchobanoglous G, Environmental Engineering, McGraw  
8. Basak N N, Environmental Engineering, McGraw Hill Publishers.  

 
******* 
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MECHANICS OF MATERIALS LAB 
 

Course Code CV 3009 (Same as CC/CE 3009) 
Course Title Mechanics of Materials Lab. 
Number of Credits 1 (L: 0, T: 0, P: 2) 
Prerequisites NIL 

Course Category PC 
 

Course Objectives: 
Following are the objectives of this course: 

 To know the procedure for the conduct of tensile and compressive strength. 

 To understand the concept of stress and strain through testing of different materials. 

 To calculate shear force, bending moment and their corresponding stresses. 

 To understand flexural strength and abrasive properties of floor tiles. 
 

Course outcomes: 
After competing this course, student will be able to: 

 Test different Civil engineering materials on Universal Testing Machine. 
 Analyse structural behaviour of materials under various loading conditions. 
 Interpret shear force and bending moment diagrams for various types of beam sections and different 

loading conditions. 
 Determine bending and shear stresses in beams under different loading conditions. 
 Calculate flexural strength of different types of floor tiles. 

List of Practicals to be performed: 
 
 

1. Study and understand the use and components of Universal Testing Machine (UTM). 

2. Perform Tension test on mild steel as per IS:432(1). 

3. Perform tension test on Tor steel as per IS:1608, IS:1139. 

4. Conduct compression test on sample test piece using Compression Testing Machine. 

5. Conduct Izod Impact test on three metals. e.g. mild steel/ brass/aluminum/ copper /cast iron etc as per 
IS:1598. 

6. Conduct Charpy Impact test on three metals. e.g. mild steel/ brass/aluminum/ copper /cast iron etc as 
per IS:1757. 

7. Determine Water Absorption on bricks per IS:3495 (part II), IS:1077 or tile IS:1237. 

8. Determine Compressive strength of dry and wet bricks as per IS:3495(part I), IS:1077. 

9. Conduct Abrasion Test on flooring tiles (any one) e.g. Mosaic tiles, Ceramic Tiles as per IS: 13630 
(part7), Cement Tile as per IS: 1237. 

10.Perform  Single Shear and double shear test on any  two metals e.g. Mild steel/ 
brass/aluminium/copper / cast iron etc as perIS:5242. 

11. Conduct Compression test on timber section along the grain and across the grain as per IS:2408. 

12. Plot Shear force and Bending Moment diagrams for cantilever, simply supported beams. 

13. Plot Shear force and Bending Moment diagrams for overhanging beams for different types of loads 
including moment loading. 

14. Conduct Flexural test on timber beam on rectangular section in both orientation as per IS:1708, 
IS:2408. 

15. Conduct Flexure test on floor tiles IS:1237,IS:13630 or roofing tiles as per IS:654,IS:2690. 
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Suggested learning resources: 
 

1. Bedi D.S., Strength of Materials, Khanna Publishing House, New Delhi (Edition2018) 

2. Timoshenko, S., Strength of Materials, Vol. I, CBS, NewDelhi. 
3. Khurmi, R.S., Strength of Materials, S Chand and Co. Ltd. NewDelhi. 
4. Ramamurtham, S, Strength of Materials, DhanpatRai and sons, NewDelhi. 
5. Punmia B C, Strength of Materials, Laxmi Publications (p) Ltd. NewDelhi. 
6. Rattan S.S., Strength of Materials, McGraw Hill Education; NewDelhi. 
7. Bansal R K, Strength of Materials, LaxmiPublications. 
8. Subramaniam R, Strength of Materials, Oxford UniversityPress. 

 
******* 
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CONCRETE TECHNOLOGY LAB 
 

Course Code CV 3010 (Same as CC/CE 3010) 
Course Title Concrete Technology Lab 
Number of Credits 1 (L: 0, T: 0, P: 2) 
Prerequisites NIL 

Course Category PC 

 
 

Course Objectives: 
Following are the objectives of this course: 

 To know properties of cement, aggregate and water used in concrete. 

 To understand different characteristics of concrete. 

 To learn about role of admixtures in concrete. 
 

Course outcomes: 
After completing this course, student will be able to: 

 Identify different types of cement by performing laboratory tests. 
 Know the physical properties of fine and coarse aggregates. 
 Prepare concrete of required specification. 
 Maintain the quality of concrete applying scientific principles. 
 Use relevant admixtures for improving the workability of concrete. 

List of Practical to be performed: 
 

1 Determine fineness of cement by Blaine’s air permeability apparatus Or by sieving. 

2 Determine specific gravity, standard consistency, initial and final setting times of cement. 

3 Determine compressive strength of cement. 

4 Determine silt content in sand. 

5 Determine bulking of sand. 

6 Determine bulk density of fine and coarse aggregates. 

7 Determine water absorption of fine and coarse aggregates. 

8 Determine Fineness modulus of fine aggregate by sieve analysis. 

9 Determine elongation and flakiness index of coarse aggregates 

10 Determine workability of concrete by slump cone test. 

11 Determine workability of concrete by compaction factor test. 

12 To prepare concrete mix of a particular grade and determine compressive strength of concrete for 7 and 
28 days. 

13 Demonstration of NDT equipments 

 
Suggested learning resources: 

1. Gambhir, M.L., Concrete Technology, Tata McGraw Hill Publishing Co. Ltd.,Delhi. 
2. Shetty, M.S., Concrete Technology, S. Chand and Co. Pvt. Ltd., Ram Nagar,Delhi. 
3. Santhakumar, A. R., Concrete Technology, Oxford University Press, NewDelhi. 
4. Neville, A. M. and Brooks, J.J., Concrete Technology, Pearson Education Pvt.Ltd. 
5. Neville, A. M., Concrete Technology, Pearson Education Pvt. Ltd., NewDelhi. 
6. Sood, H., Kulkarni P. D., Mittal L. N., Laboratory Manual in Concrete Technology, CBS Publishers, 

New Delhi. 
 

******* 
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GEOTECHNICAL ENGINEERING LAB 
 

Course Code CV 3011 (Same as CC/CE 3011) 
Course Title Geotechnical Engineering Lab. 
Number of Credits 1 (L: 0, T: 0, P: 2) 
Prerequisites NIL 
Course Category PC 

 
Course Objectives: 
Following are the objectives of this course: 

 To understand and determine physical and index properties of soil. 
 To estimate the permeability and shear strength of soil. 
 To know the procedure for performing C.B.R test. 
 To learn various compaction methods for soil stabilization. 

Course outcomes: 
After completing this course, student will be able to: 

 Identify types of rocks and sub soil strata of earth. 
 Interpret the physical properties of soil related to given construction activities. 
 Use the results of permeability and shear strength test for foundation analysis. 
 Interpret the soil bearing capacity results. 
 Compute optimum moisture content values for maximum dry density of soil through various tests. 

List of Practicals to be performed: 

1. Identification of rocks from the given specimen. 
2. Determine water content of given soil sample by oven drying method as per IS: 2720 (Part-II). 
3. Determine specific gravity and water content of soil by pycnometer method as per IS 2720 (Part-III). 
4. Determine dry unit weight of soil in field by core cutter method as per IS 2720 (Part-XXIX). 
5. Determine dry unit weight of soil in field by sand replacement method as per IS 2720 (Part-XXVIII). 
6. Determine Plastic and Liquid Limit along with Plasticity Index of given soil sample as per IS 2720 

(Part-V). 
7. Determine grain size distribution of given soil sample by mechanical sieve analysis as per IS 2720 

(Part-IV). 
8. Use different types of soil to identify and classify soil by conducting field tests-Through Visual 

inspection, Dry strength test, Dilatancy test and Toughness test. 
9. Determine coefficient of permeability by constant head test as per IS 2720 (Part-XVII). 
10. Determine coefficient of permeability by falling head test as per IS 2720 (Part-XVII). 
11. Determine shear strength of soil by direct shear test as per IS 2720(Part-XIII). 
12. Determine shear strength of soil by vane shear test as per IS 2720(Part-XXX). 
13. Determine MDD and OMC by standard proctor test of given soil sample as per IS 2720 (Part-VII). 

 
Suggested learning resources: 

1. Punmia, B.C., Soil Mechanics and Foundation Engineering, Laxmi Publication 
2. Murthy, V.N.S., A text book of soil mechanics and foundation Engineering, CBS Publishers & 

Distributors Pvt. Ltd., New Delhi. 
3. Ramamurthy, T.N. &Sitharam,T.G., Geotechnical Engineering(Soil Mechanics), S Chand and 

Company LTD., New Delhi. 
4. Raj, P. Purushothama, Soil Mechanics and Foundation Engineering, Pearson India 
5. Kasamalkar, B. J., Geotechnical Engineering, Pune Vidyarthi Griha Prakashan, Pune. 
6. Arora K R, Soil Mechanics and Foundation Engineering, Standard Publisher. 

 
 

**** 


