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Course Code: 3110122
Course Name: Building Materials & Construction

L T P Credit
3 0 2 4
Course Objectives:
1 To study the properties of concrete ingredients i.e. cement. Sand and coarse aggregate by
conducting different tests.
2. To select of different types of admixtures to improve the properties of concrete for different
field applications.
3. To conduct the field and laboratory tests on concrete in fresh and hardened state.
4. To provide knowledge about various types of bricks, stones, woods &
timber, ferrous & nonferrous construction material & their applications.
5 To provide knowledge on design of foundation, including selection of appropriate
foundation.
6. To understand laying & construction of brick & stone masonry and various methods of
damp proofing etc.
7. To provide knowledge about stairs, floors & roofs in various types of buildings.

Syllabus:

Unit-1

Types of Foundation& its design: masonry construction, masonry classification, stone v/s brick
masonry, joints in stone masonry, brick masonry (bonds in brick masonry, characteristics of bonds,
type of bonds), typical structures in brickwork, Damp prevention (causes, effects, control &
prevention techniques, material used for damp proofing), Anti termite treatment, water proofing
treatment, Arches & lintels, stair & stair case, (types & design of stair case), Types of floor &
flooring, Roof & roof covering.

Unit 11

Ingredients of Concrete: Portland cement Chemical composition of cement, Hydration of cement,
setting of cement, tests on physical properties of cement. Types of Portland cement — Ordinary
Portland cement — Rapid Hardening Portland cement — low heat Portland cement- Sulphate
Resisting cement — Portland Blast furnace cement- Super Sulphated cement- Portland Pozzolana
cement and Pozzolanas: Fly ash; use of pozzolanas, white cement, Expansive cements — High
alumina cement.

Agaregates: General classification of aggregates, natural and artificial aggregates, particle shape
and texture, strength of aggregate, Mechanical properties of aggregate, specific gravity, Bulk
density, porosity and absorption of aggregate, moisture content of aggregate, Bulking of sand
deleterious substances in aggregates, Soundness of aggregates, Alkali- aggregate reaction, Fineness
modulus, Grading requirements.

Admixtures: Introduction, functions of admixtures, classification of admixtures, Accelerators,
Retarders, Water Reducing Agents, Super plasticizers, air entraining admixtures.
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Unit-111

Fresh and Hardened Concrete: Fresh Concrete, Workability of concrete, factors affecting
workability, measurement of workability using slump test, Compaction factor test, Flow test, Vee-
Bee Test, Ball penetration test, Segregation and Bleeding of concrete, process of concrete
manufacturing.

Hardened Concrete: Compressive & Flexural strength of concrete, drying shrinkage of concrete,
Creep of concrete, Permeability and durability of concrete, Thermal properties of concrete.

Unit IV

Bricks (classification, characteristics, manufacturing, testing, and types). Stones (classification,
Quarrying, seasoning characteristics, testing, selection & uses, preservation), Wood & Timber
(Classification, Structure & characteristics, seasoning and its methods, defects & diseases,
preservation & various treatment testing), wood products and their applications

Unit VvV

Mortar (Classification, characteristics, functions of ingredients). Types of mortar and their uses
grout, guniting, ferrous material (Pig iron, CI, Mild steel, wrought iron, stainless steel, compositions
& proposition). Reinforced steel bars (classification, types, designation), Aluminium (its alloys &
uses). Copper (its alloys & uses), Ceramics (classification, properties, commercial forms), Paint
varnishes & enamels (types, composition, method of application, defects)

Course Outcomes:
Upon completion of the course, the students will be able to:
COL1: Explain the basic elements of buildings, engg. materials & construction.
CO2: Evaluate the properties of various materials like cement, aggregate, concrete, admixture,
brick, stone etc.
COa3: Distinguish the suitability of building materials in the construction of elements of buildings.
CO4: Evaluate various types of concrete in building construction accordingly.
CO5: Apply various techniques for finishing & protection works of various elements of building.

Text Books:
1. Concrete Technology, M. L. Gambhir, Tata McGraw Hill education Pvt. Ltd., 5" edition 2013
2. Concrete Technology, M.S. Shetty, S. Chand Publications, 2006
3. Building Materials, M.L. Gambhir, Tata McGraw Hill education Pvt. Ltd., 2017
4. Building Construction, B.C. Punmia, A.K. Jain, Laxmi Publishers New Delhi, 2016

Reference Books:
1. Properties of Concrete, Neville, ELBS, Pearson Education, 5" edition 2012

2. Building Material, S.K. Duggal, New Age Publishers, 4" revised edition 2012

List of Experiments:
1. Determination of properties of cement.
Determination of properties of sand.
Determination of properties of aggregate.
Determination of Fineness of cement.
Determination of consistency of cement.
Determination of workability of concrete by slump test.
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Determination of workability of concrete by compacting factor apparatus.

7
8. Determination of workability by Vee Bee consistometer.
9. Determination of water absorption of bricks.

10. Determination of efflorescence of brick.

11. Field testing on bricks.

12. Determination of crushing strength of bricks.

Upon completion of practical course, the students will be able to:

CO 1: Determine the properties of cement, sand & aggregate as per IS code.

CO 2: Determine the workability of concrete for suitability of concrete mix in different
construction works.

CO 3: Evaluate compressive strength of various concrete mixes.

CO 4: Determine physical properties of brick by experiment and practice accordingly.

CO 5: Examine the properties of the cement mortar for various elements of the buildings.

Suggestive List of Skill Based Mini Project:

1. Mix Design — (M20 & M25)
2. Fresh & Hardened Concrete Design.

3. Development of Innovative Building Materials like brick etc using waste materials.
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Course Code: 3110123
Course Name: Engineering Mechanics

L T P Credit

3 0 0 3

COURSE OBJECTIVES:

1. To learn about basic laws of Mechanics and its application for different types of force systems.

2. To learn the Laws of friction and its applications

3. To study the applications of equilibrium concepts in Engineering problems.

4. To study about properties of areas like Centroid and Moment of Inertia.

5. To learn the basics of kinematics and Kinetics of particles and its applications in free vibration.
SYLLABUS

Unit-I

Forces and Equilibrium: Graphical and Analytical Treatment of Concurrent and non-concurrent coplanar
forces, free body Diagram, Force Diagram and Bow’s notations, Introduction to force system in space;
Equilibrium Concepts.

Unit-11
Equilibrium Problem involving Frictional forces, Friction: Laws of Coulomb friction, inclined plane;
ladder friction; wedge friction, square threaded screws; belt friction; rolling resistance

Unit-111

Support Reactions, Analysis of plane Trusses, method of joints, method of Sections, Graphical method.
Shear force and bending moment diagram for cantilever, simply supported and overhanging beam with
concentrated, distributed load and Couple.

Unit-1V

Properties of areas: Centroid of plane areas, Moments of inertia, theorem of parallel axis and theorem of
perpendicular axis; product of inertia of areas, polar moment of inertia, principal axes and principal
moments of inertia.

Unit-V
Kinematics and Kinetics of particles: Particle dynamics; Free Vibrations of undamped Single Degree of
Freedom system

COURSE OUTCOMES
On successful completion of teaching-learning and evaluation activities, a student would be able to
Apply basic laws of Mechanics for different types of force systems.
Apply the Laws of friction in engineering problems.
Apply the concept of equilibrium in statically determinate beams and trusses.
Determine the properties of areas for different shapes.
Apply the basics of Kinematics and Kinetics of particles in motion and undamped free vibration.

SAEN S .

Text book:

1. R. C. Hibbeler, Engineering Mechanics (Statics and Dynamics), Pearson EducationAsia Pvt. Ltd
2. RS Khurmi and N Khurmi, A Textbook of Engineering Mechanics, S. Chand and Co. Ltd.

3. R. K. Rajput, Engineering Mechanics, Dhanpat Rai Publications (P) Limited

4. J. L. Meriam and L.G. Kraige, Engineering Mechanics (Static & Dynamics), JohnWiley

Reference books
1. F.P.Beerand E. R. Johnston, Mechanics for Engineers (Static & Dynamics),McGraw Hill
2. S.P. Timoshenko, D. H. Young, and J. V. Rao, Engineering Mechanics, Tata-McGraw Hill.


https://www.amazon.in/s/ref%3Dkwrp_li_aut?ie=UTF8&field-author=RS%2BKhurmi%2B%7C%2BN%2BKhurmi&search-alias=digital-text

MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous Institute Affiliated to R.G.P.V., Bhopal MP)
NAAC Accredited with A++ Grade

Course Code: 3000005
Course Name: Environmental Engineering

L T P Credit Mode of Mode of End Sem
Teaching Exam
2 0 0 GRADE Blended MCQ (1.5 Hrs)

Course Objectives:
1. To create awareness about various sources of energy and their applications.

2. To create awareness about various environmental issues and how to deal with those environmental
issues.

3. To impart fundamental concepts in environmental engineering dealing with air, water and waste
management.

4. To create awareness about sustainability concepts and need of sustainable development for
development of society.

5. To create awareness about various environmental policies.

Syllabus:

Unit 1: Energy: Various forms of Renewable and non-renewable energy and their applications, Solar
Energy, Hydro, wind, biomass, geothermal, tidal and nuclear energy, green energy, clean energy, role of
energy in economic and social development.

Unit 2: Water Environment: Ecosystems & its components, Water Cycle, Water availability & uses,
Water resources problems and its solutions, Water pollution problems, Water quality characteristics &
standards, Introduction to water treatment mechanisms.

Unit 3: Air Environment: Air pollution, causes, global effects, climate change and its impact,
Introduction to air pollution control measures, Carbon credit, Carbon trading, Clean Development
Mechanism (CDM).

Unit 4: Waste Management: Introduction to management of municipal solid waste, E-waste and plastic
waste, various initiatives in management of waste.

Unit 5: Sustainability: Introduction to the concept of sustainability & sustainable development,
Sustainable development goals, TBM, Challenges for sustainable development.

Policies: Multilatcral environmental agreements and Protocols — Kyoto Protocol, Montreal Protocol,
Indian policies - Environment Protection Act 1986, Waste Management rules 2000.

Course Outcomes:

Upon completion of the course, the students will be able to:

CO 1. Explain the fundamental concepts of energy, ecosystems & environment.
CO 2. Recognize various environmental problems and their effects.

CO 3. Apply various air & water remediation methods.

CO 4. Apply waste management techniques.

CO 5. Apply the concepts of sustainability

Text Books:
1 D. K. Asthana, Meera Asthana, A Text Book of Environmental Studies, S Chand & Co., New

Delhi.
2 P. Meenakshi, Elements of Environmental Science & Engineering, PHI, New Delhi
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M.M. Sulphey, M.M. Safeer, Introduction to Environment Management, PHI, New Delhi

S K Dhameja, Environmental Engineering & Management, S K Kataria & Sons, new Delhi
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Course Code: 3100020
Course Name: Basic Civil Engineering & Mechanics

L T P Credit
3 0 0 3

Course Objectives:

1. To understand the utility of various types of building materials.

2. To understand the location, construction detail and suitability of various building elements.

3. To determine the location of object on ground surface.

4. To stabilize the position of various object.

5. To understand the effects of system of forces on rigid body in static conditions.

6. Analysis of determinate structure (beam & truss)

Syllabus:

Unit- |

Building Materials: Stones, bricks, cement, timber - types, properties, test & uses, Introduction of
concrete properties & Laboratory tests on concrete, curing of concrete and mortar Materials.

Unit- 11

Surveying & Positioning: Introduction to surveying, Survey stations, Measurement of distances-
conventional and EDM methods, Measurement of directions by different methods, Measurement of
elevations by different methods, reciprocal leveling.

Unit- 111

Mapping & Sensing: Mapping details and contouring, Plane tables and related devices.
Introduction of theodolite.Measurement of areas and volumes, application of measurements in
quantity computations, Introduction of remote sensing and its applications.

Unit- IV

Forces and Equilibrium: Graphical and Analytical Treatment of Concurrent and non-concurrent co-
planner forces, free body Diagram, Force Diagram and Bow’s notations, Application of
Equilibrium Concepts: Analysis of plane Trusses, method of joints, method of Sections. Frictional
force in equilibrium problems.

Unit -V

Centre of Gravity and moment of Inertia: Centroid and Centre of Gravity, Moment of Inertia of
Composite section, Radius of Gyration, Introduction to product of Inertia and Principle Axes.
Support Reactions, Shear force and bending moment diagram for cantilever & simply supported
beam with concentrated, distributed load and Couple.

Course Outcomes:

Upon completion of the course, the students will be able to:

CO1: Explain concepts and terminologies of building materials, surveying and mechanics.
CO 2: Apply various methods for surveying and mechanics.

CO 3: Determine the location, area and volume of objects on ground surface.
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CO4: Solve the problems of surveying and mechanics by using various methods.
CO5: Analyse the effects of system of forces on rigid bodies in static conditions.

Text Books:
1. Surveying, Vol. — 1, Punmia B.C., Laxmi Publications, 17" edition, 2016

2. Building Material, B. C. Punmia, Laxmi Publications, 2016
3. Atextbook of Engineering Mechanics, D. S. Kumar, Katsons Publications, 2013

Reference Books:

1. Basic Civil Engineering, S. Ramamrutam & R. Narayan, Dhanpat Rai Pub., 3" edition, 2013

2. Applied Mechanics, Prasad 1.B., Khanna Publication 17" edition, 1996

3. Surveying, Duggal, Tata McGraw Hill New Delhi, 4" edition, 2013

4. Engineering Mechanics - Statics &Dynamics, R.C. Hibbler, Pearson Publications, 14"
edition, 2015

5. Engineering Mechanics - statics dynamics, A. Boresi & Schmidt, Cengage learning, 1%
edition, 2008.

6. Applied Mechanics, R.K. Rajput, Laxmi Publications, 3" edition, 2016



MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous Institute Affiliated to R.G.P.V., Bhopal MP)
NAAC Accredited with A++ Grade

Course Code: 3110221
Course Name: Surveying

L T P Credit
3 0 0 3
Course Objectives:

1) To understand the working of Theodolite, Tacheometer and Total Station.

2) To understand the determination of distances, direction and elevation.

3) To understand the surveying techniques and their application in various fields.

4) To provide knowledge on setting out civil engineering works & detailed field surveying.

5) To understand various types of curves used in practice and concepts of hydrographic &

photographic surveying.

Syllabus:
Unit I: Surveying Measurements
Introduction to surveying, their classification, methods and principles, Measurement of distance and
direction. Introduction to Remote Sensing & LIDAR technology in Survey, Global Positioning
System (GPS) and its application.

Unit I1: Levelling & Contouring
Method of levelling, methods of reduction of level, Reciprocal and trigonometric levelling,
Contouring and Plotting, Use of Contour maps, Measurement of area and volume.

Unit I11: Tachometry & Traversing
Principles and Instruments used in Tachometry, Methods of Theodolite traversing, Plotting and
Adjustment, Omitted measurement in traverse, Plane Table Suverying.

Unit 1V: Curves

Curve surveying, their use, elements of circular curves, Methods of setting out curves, obstacles and
special problems, compound curves, reverse curves, transition curves, vertical curve, computation
and setting out.

Unit V: Surveying Techniques

Systems and Principles of Triangulation, Baseline measurement and its extension, Total Station and
its application in surveying, Introduction to Aerial Survey using UAV/ Drones, Introduction to
photogrammetry and hydrographic survey.

Course Outcomes:
Upon completion of the course, the students will be able to:
CO1: Explain the techniques used for linear and angular measurements in surveying.
CO2: Explain the various concepts of levelling, contours and its application.
CO3: Apply various methods of surveying.
CO4: Analyse various techniques of controlling points.
CO5: Evaluate various methods for curve setting.
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Text Books:

1. Surveying Vol. I, 11, 111, B.C. Punmia, Laxmi Publications New Delhi, 2016

2. Surveying Vol. 1 & 11, K.R. Arora, Standard book House, New Delhi, 13" edition 2016
3. Surveying Volume — | & 11, S. K. Duggal, McGraw Hill Publication, 2015

Reference Books:

1. Surveying theory & Practice, R.E. Devise, McGraw Hill, New York, 4™ revised edition
2001

2. Fundamentals of surveying, S.K. Roy, Prentice Hall of India New Delhi, 2" edition, 1999
3. Surveying & Levelling, N N Basak, McGraw Hill Publications, 2015

4. Plane & Geodetic surveying Vol. | & Il, David Clark & J Clendinning, Constable & C.
London, 2017
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Course Code: 3110223
Course Name: Survey Practice Lab
L T P Credit
0 O 2 1

Syllabus:

List of Experiments:
1. Measurement of distance using chain & tape of given survey area.
2.Measurement of direction by prismatic compass & surveyor’s compass.
3.Exercise of flying levelling by dumpy level.

4.Profile Levelling & Cross Sectioning of Road using dumpy level.

5. Determination of R.L. of a point whose base is accessible & inaccessible by Trigonometrical
levelling.

6. Prepare Contour map by using Grid Pattern & Tachometric Method.

7.Preparation of contour map by total station.

8. Determination of horizontal & vertical position of a point by Total Station & measurement of area.
9. Traversing by Total Station.

10. Measurement of horizontal and vertical angle by Vernier Theodolite.

11. Determination of height & distance by using Stadia method & Tangential tachometry

12. Preparaton of mapr of given survey field by Radiation and intersection method using Plane table.

13. Resection by Two point problem & Three point problem.

14. Setting out of a simple circular curve by using Rankine’s method.

15. Setting out of a simple circular curve by using Offset from the chord produced or deflection
distance.

16. Measurement of base line by using Substance Bar.

Course Outcomes:
Upon completion of the course, the students will be able to:
CO 1: Follow the guidelines for field surveying.
CO 2: Follow the working principles of survey instruments for measurements.
CO 3: Measure horizontal & vertical angle by theodolite for traversing and levelling.
CO 4: Determine tachometric constants for linear measurements by tachometry.
CO 5: Create a simple circular curve by using Rankine’s method for alignment
CO 6: Develop contour map by using tachometer & total station.

Suggestive List of Skill Based Mini Project:

1. Development of contour map using Total Station.

2. Setting out of Horizontal Curve using Total Station & Theodolite.
3. Area Volume calculations using Total Station.

Text Books:
1. Surveying Vol. I, I1, 111, B.C. Punmia, Laxmi Publications New Delhi, 2016

2. Fundamentals of surveying, S.K. Roy, Prentice Hall of India New Delhi, 2" edition, 1999

Reference Books:
1. Surveying theory & Practice, R.E. Devise, McGraw Hill, New York, 4™ revised edition2001
2. Surveying Volume —II, S. K. Duggal, McGraw Hill Publication, 2015
3. Surveying Vol. | & Il, K.R. Arora, Standard book House, New Delhi, 13"" edition 2016
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Course Code: 3110222
Course Name: Strength of Materials

L T P Credit
2 1 2 4

Course Objectives:
1) To understand the concepts of simple and compound stresses and strains.

2) To understand the behaviour of elastic materials in bending, shear and torsion.
3) To understand the stability behaviour of long columns under axial load.

)

)
4) To understand the power transmission by shift.
5) To understand stresses & strain developed in storage vessels
)

6) To calculate stresses / strain in statically indeterminate structures.

Syllabus:

Unit-I

Stress and Strains: Concept of Elastic body, stress and strain. Hooke’s law various types of stress and
strains. Elastic constants and their relation Stresses in compound bars, composite and tapering bars,
temperature stresses.

Two-dimensional stress system. Normal and tangential stresses, Principal Planes, Principal Stresses
and strains. Mohr’s circle of stresses. Strain energy and theories of failure.

Unit- 1l

Theory of simple bending: Concept of pure bending and bending stress, equation of bending, Neutral
axis, Section-Modulus, Bending stress distribution across a section, Shear Stresses in Beams, beams of
uniform strength, shear centre.

Unit-111

Torsion of Shafts: Concept of pure torsion, Torsion equation, Determination of shear stress and angle
of twist of shafts of circular section, Hollow circular shafts. Combined bending and torsion.

Pressure Vessels: Thin cylinders and spheres. Stress due to internal pressure. Change in diameter and
volumes.

Unit-1V
Columns and Struts: Euler’s buckling load for uniform section, various end conditions. Slenderness
Ratio.Merchant Ranking formulae, Eccentric loading on columns.

Unit-V
Deflection of statically determinate structure by Geometrical methods & Introduction of method of
virtual work.

Course Outcomes:
Upon completion of the course, the students will be able to:
CO 1: Apply the concepts of stress and strain.

CO 2: Apply theory of simple bending in beams.
CO 3: Apply the concept of pure torsion in shaft and determine the stresses in pressure vessels.
CO 4: Evaluate columns & struts with different end conditions.

CO 5: Analyse the structure using geometrical methods and virtual work to determine the deflection.
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Text Books:
1. Strength of Materials, Sadhu Singh, Khanna Publishing, 1% edition 2016
2. Strength of Materials, S. Ramamrutham, R. Narayanan, Dhanpat Rai Publishing Company, 18
edition 2014
3. Strength of Materials, R. K. Bansal, Laxmi Publication; 6" edition 2018

Reference Books:

Strength of Materials, Timoshenko, Publisher CBS, 3" edition 2004

Strength of Materials, HigdonStyle, Publisher Wiley, 3" edition 1978

Strength of Materials Vol. 1& 11, B.C. Punmia, Laxmi Publication, 10" edition 2018
Mechanics of Materials, R.C. Hibbler, Pearson Publication, 2016

Mechanics of Materials, J. M. Gere & B.J. Goodno, Cengage Publisher, 8" edition 2014
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List of Experiments:

. Impact Test

. Brinell Hardness Test

. Behaviour of columns with Different End Conditions
. Tensile test

. Compression test

. Flexure test

. Shear test

. Spring test

. Torsion test

10. Verification of Maxwell’s Reciprocal Theorem.
11. Bending of Beam (One Point loading only).

12. Bending of Beam (Two Point loading only).
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Upon completion of practical course, the students will be able to:
COL1: Evaluate properties of material by impact test.

CO2: Evaluate properties of material by hardness test.

CO3: Evaluate properties of material by tensile test.
CO4: Determine compressive & flexural strength of materials.

Suggestive List of Skill Based Mini Project:
1. Determination of unsymmetrical bending & shear center.
2. Beam Deflection
3. Determination of Stress Strain curve for steel.



