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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.

o O~ W
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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
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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
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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.
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Course Code: 3110321
Course Name: Fluid Mechanics - |

L T P Credit
2 1 2 4
Course Objective:
To provide a comprehensive understanding of fluid properties, fluid continuum, kinematics and
dynamics of fluid flow, fluid measurement mechanisms, simulation and dimensional analysis methods,
and the concepts of laminar flow, enabling students to apply these principles to various fluid flow
problems.

Syllabus:

Unit |

Review of Fluid Properties: Engineering units of measurement, density, specific weight, specific
volume, specific gravity, surface tension, capillary, viscosity, bulk modulus of elasticity, pressure and
vapour pressure.

Fluid Statics: Pressure at a point, pressure variation in static fluid, Absolute and gauge pressure,
manometers, Forces on plane and curved surfaces (Problems — gravity dams and Tainter gates),
buoyant force, Stability of floating and submerged bodies, Relative equilibrium.

Unit 1l

Kinematics of Flow: Types of flow-ideal & real, steady and unsteady, uniform & non-uniform, one,
two and three dimensional flow, path lines, streamlines, streamlines and stream tubes, continuity
equation for one and three dimensional flow, rotational &irrotational flow, circulation, stagnation
point, separation of flow, sources & sinks, velocity potential, stream function, flownets-their utility &
method of drawing flownets.

Unit 111

Dynamics of Flow: Euler’s equation of motion along a streamline and derivation of Bernoulli’s
equation, application of Bernoulli’s equation, energy correction factor, linear momentum equation for
steady flow, momentum equation, forces of fixed and moving vanes, velocity triangles.

Fluid Measurements: Velocity measurement, flow measurement (Orifices, nozzles, mouth pieces,
orifice meter, Nozzle meter, venturimeter, weirs and notches).

Unit IV

Dimensional Analysis and Hydraulic Similitude: Dimensional analysis, dimensional homogeneity, use
of Buckingham-pie theorem, calculation of dimensionless numbers, similarity laws, specific model
investigations (submerged bodies, partially submerged bodies, weirs, spillways, etc.)

Unit vV

Laminar Flow: Introduction to laminar, transition & turbulent flow, Reynolds experiment & Reynolds
number, relation between shear & pressure gradient, laminar flow through circular pipes, laminar flow
between parallel plates, laminar flow through porous media, stokes law, Bach wash processing,
Instability of laminar flow to turbulent flow.
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Course Outcomes:

Upon completion of the course, the students will be able to:
CO 1: Define various fluid properties & states of fluid.
CO 2: Apply principles of fluid flow & dimensional analysis.
CO 3: Solve fluid flow problems.
CO 4: Analyze characteristics of fluid at rest, fluid at motion & dimensionless numbers.
CO 5: Discriminate different types of fluid flow, measurement techniques & principles.
CO 6: Apply the concepts of laminar flow in solving various fluid flow problems.

Text Books:
1. Fluid Mechanics, Modi & Seth, Standard Book House, Delhi, 21% edition, 2018.
2. Fluid mechanics, Girde & Mirazgaonkar, SCI Tech Publishers, 2019
3. Fluid Mechanics, R.K. Bansal, Laxmi Publishers, 2015

Reference Books:
1. Fluid Mechanics, A.K. Jain, Khanna Publishers, Delhi, 2014

2. Fluid Mechanics, Streeter, McGraw Hill Publishers, 9™ edition, 2017
Course Articulation Matrix

POl | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 |PO10|PO11|PO12|PSO1|PS0O2
CO1 1 1 1
CO2 2 1 1 2 1 1 1 2 1
CO3 2 2 1 2 2 2 2 2 2
CO4 2 3 1 2 1 2 2 2 2
CO5 2 2 2 2 2 2 2
CO6 2 2 1 2 1 1 1 2 2

1 - Slightly; 2 - Moderately; 3 — Substantially

List of Experiments:
1. Determination of viscosity of fluid by redwood viscometer
Determination of metacentric height of floating body
Calibration of Venturimeter
Determination of Cc, Cd, Cv of Circular Orifice
Calibration of Mouthpiece
Calibration of Orifice Meter
Reynolds experiment for demonstration of stream lined & turbulent flow
Determination of Friction Factor for a pipe
Verification of Stoke’s law.
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Course Outcomes:
Upon completion of practical course, the students will be able to:

CO 1: Differentiate between different flow measurements devices.
CO 2: Notice flow through pipes & fall velocity of particle.

CO 3: Correct the instrumental errors.

CO 4: Apply Stoke’s law to calculate terminal velocity.
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Course Articulation Matrix

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10|PO11|PO12|PSO1|PSO2
cCol| 2 2 3 2 2 2 2 2 2 1
coz | 2 1 3 2 2 2 2 2 2
Co3 | 2 2 2 2 2 2 2
Co4 | 2 2 1 3 2 2 2 2 2 2
1 - Slightly; 2 - Moderately; 3 — Substantially
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Course Code: 3110322
Course Name: Theory of Structure - |

L T P Credit
2 1 0 3
Course Objective:

To understand the behavior of the structure, different methods for the analysis of indeterminate
structure, principle of virtual work and energy methods.

Syllabus:

Unit-1

Deflection of beams: Energy Methods, Castigliano’s theorem, method of real work, Principle of virtual
work, method of virtual work for beam displacements.

Unit-11
Virtual work and Energy Principles: Principles of Virtual work applied to deformable bodies.
Maxwell’s Reciprocal theorems, Energy theorems, Application to pin jointed frames only.

Unit— 111
Indeterminate Structures —I: Static and Kinematics indeterminacy, Analysis of Fixed and continuous
beams by Theorem of three moments, Effect of sinking and rotation of supports.

Unit-1vV
Indeterminate Structures — 11: Analysis of beams and analysis of frames (with and without sway) by
slope Deflection method.

Unit-V

Moment Distribution Method: Moment distribution method for analysis of beams and analysis of
frames (without sway) Three hinged arches of different shapes, Eddy’s Theorem. Two Hinged and
Fixed Arches.

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

CO 1: Determine the deflection of beam using energy methods and the principle of virtual work.
CO 2: Explain various methods & principles for analysis of structures.

CO 3: Apply various methods & principles for structural analysis.

CO 4: Analyse various structures using various methods, principles & theorems.

CO 5: Evaluate different methods of structural analysis.

Text Books:
1. Basic Structural Analysis, Reddy C. S., Tata McGraw Hill Publishing Company, 2017
2. Theory of Structures, S. Ramamrutham, R. Narayanan, Dhanpat Rai Publications, 9™edition,
2014
3. Theory of Structures, B.C. Punmia, Laxmi Publications, 2017

Reference Books:
1 Structural Analysis — A Unified classical and matrix Approach, Ghali A & NevilleM, Chapman
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and Hall, New York, 6™edition, 2009
2 Intermediate structural analysis, Wang C.K., McGraw Hill, New York, 1984
3. Structural Analysis, Aslam Kassimali, C. L. Publisher, 2014
4. Structural Analysis, R. C. Hibbler, Pearson Publication, 2017
Course Articulation Matrix
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10|PO11|P0O12|PSO1|PSO2
CO1 2 1 2 1 2 2
CO2 1 2 1 1 1 1
CO3 2 2 2 2 1 2 2
CO4 2 3 1 3 1 2 1 1 2 2
CO5 2 2 1 3 1 2 2 2
1 - Slightly; 2 - Moderately; 3 — Substantially
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Course Code: 3110323
Course Name: Geotechnical Engineering

L T P Credit
2 1 2 4

Course Objective:

To familiarize students with the significance of geological investigations for civil engineering projects,
and fundamental soil properties and classifications. It also aims to develop an understanding of the
relationships between physical and mechanical properties of soils, the role of water in soil behavior, shear
parameters, stress changes due to foundation loads, and the principles of soil mechanics for stability
analysis of slopes and settlement calculations.

Syllabus:
Unit-1 Engineering geology & soil properties

Introduction to geology, mineralogy, petrology — Three-fold classification of rocks and their characteristic features.
Structural geology - Types and classification of structures (Joints, Unconformities, Folds and faults) and their effect
on civil engineering projects.

Introduction — Types of soils, their formation & deposition, basic definitions and relationships - Three phase
system. Index properties of soil and their determination. Relationship between volume weight, void ratio-moisture
content, moisture content-specific gravity, and unit weight- air voids etc.

Plasticity Characteristics of soil & indices and their determination, use of consistency limits, Classification of soil
based on particle size and consistency limits, unified soil classification systems, Indian standard soil classification
system, general characteristics of soil in different groups.

Unit-11 Soil Water and Consolidation:

Permeability of soil: Darcy law and its validity, Determination of permeability in laboratory and in field using
various methods like constant head method, pumping tests etc. factors affecting permeability of soil, Seepage
analysis — introduction, stream & potential functions, flow nets, uses of a flow net, Introduction to effective,
neutral and total stresses, effect of water table, fluctuations of effective stress, effective stress in soils saturated by
capillary action, seepage pressure, quick sand condition.

Consolidation - Introduction, Compressibility and consolidation, comparison between compaction and
consolidation, initial, primary & secondary consolidation, spring analogy for primary consolidation, interpretation
of consolidation test results, Terzaghi’s Theory of consolidation, final settlement of soil deposits, Determination of
consolidation settlement and secondary consolidation.

Unit-111 Stress Distribution in Soils:

Stresses in soil — Introduction, stresses due to point load, line load, strip load, uniformly loaded circular area,
rectangular loaded area, influence factors, isobars, Boussinesq’s equation, westergaard’s analysis. Newmark’s
influence chart. Contract pressure under rigid & flexible area, computation of displacements from elastic theory.

Unit — IV Shear Strength of Soils:

Mohr Circle and its characteristics, principal planes, relation between major and minor principal stresses. Mohr—
Coulomb’s theory, types of shear tests, direct shear test, merits of direct shear test, Triaxial compression test, test
behaviour of UU, CU and CD tests, pore-pressure measurements, computation of effective shear strength
parameters, unconfined compression test, vane shear test, critical void ratio, Liquefaction.
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Unit — V Stability of Slopes:

Introduction, Types of slopes and their failure mechanisms, factor of safety, analysis of Infinite and finite slopes,
wedge failure, Swedish circle method, friction circle method, stability numbers and charts. Effect of ground water.
Selection of shear strength parameters in slope stability analysis. Stability of Earth dams.

Course Outcomes:

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

CO1: Evaluate different properties of rocks & soil and its classification.

CO2: Examine the flow and shear parameters & their effects on various types of soil.
COa3: Determine the stress distribution & shear failure by various methods.

CO4: Evaluate the shear strength parameter of soil by various methods.

CO5: Analyse the stability of slopes using various methods.

Course Articulation Matrix

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 [PO10|PO11|PO12|PSO1 |PSO2
CcCO1 |2 2 2 2 2 2 1 2
co2 |2 2 2 1 2 2 2 2
CcO3 |2 3 1 2 2 2 2 1 2 1 2
cO4 |2 3 1 3 2 2 2 1 2 1 2
CO5 | 2 2 1 3 2 2 1 2 2
1 - Slightly; 2 - Moderately; 3 — Substantially
Text Books:

1. Soil Mech. & Found. Engg., Dr. K.R. Arora, Std. Publishers Delhi, 7" Edition, 2014
2. Soil Mech. & Foundation, Dr. B.C. Punmia, Laxmi Publications, Delhi, 16" Edition, 2017
3. Basic & Applied Soil Mechanics, Gopal Ranjan, New Age International Publishers, 2016
4. Parbin Singh., “Engineering and General Geology”, S. K. Kataria and Sons, 2009
Reference Books:
1. Modern Geotech Engg. Dr. Aram Singh, IBT Publishers, Delhi, 8" Edition, 2016
2. Geotech Engg., C. Venkatramaiah, New Age International Publishers, 16" Edition, 2018
3. Soil Testing for Engg., T.W. Lambe, John Wiley & Sons. Inc. 1969
4. Bangar, K.M, Principles of Engineering Geology, Standard Publishers Distributors, 1995, New Delhi

List of Experiment’s:
1. Moisture Content Determination. Oven Drying Method.

Grain Size Analysis — Mechanical Method.
Grain Size Analysis — Hydrometer Method.
Liquid Limit, Plastic Limit, Shrinkage Limit Tests.
In-Place Density tests — Core Cutter Method, Sand Replacement Method.
Specific Gravity Tests.
Permeability Tests, Variable Head Method.
Compaction Test.
Unconfined Compression Test.

. Direct Shear Test.

. Triaxial Shear Test (UU)

. Vane Shear Test.

. Plate Load Test (Demonstration)
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14. Consolidation Test.
Upon completion of practical course, the students will be able to:
CO 1: Check physical properties of soil.
CO 2: Check strength properties of soil.
CO 3: Differentiate the flow properties and stresses of soil.
CO 4: Check shear strength of soil.
Course Articulation Matrix
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10|PO11|PO12|PSO1|PSO2
CO1 |2 1 3 2 2 2 2 2 3 2 1
Cco2 |2 2 3 2 2 2 2 2 3 2 2
CcO3 |2 2 3 2 2 2 2 3 2 1
cO4 |2 2 3 2 2 2 2 3 2 2
1 - Slightly; 2 - Moderately; 3 — Substantially
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Course Code: 3110324
Course Name: Transportation Engineering

L T P Credit
2 1 2 4

Course Objective:

To provide comprehensive knowledge on the planning and geometric design of roads and highways,
pavement materials and design, construction processes and methods, and traffic characteristics and

intersection design.
Syllabus:

Unit — I Highway Development and Planning

Highway Development in India — Necessity for Highway Planning — Different Road
Development Plans; Classification of Roads. Road Network Patterns — Highway Alignment-
Factors affecting Alignment- Engineering Surveys.

Unit — Il Highway Geometric Design

Importance of Geometric Design — Design controls and Criteria — Highway Cross Section
Elements — Sight Distance Elements — Stopping Sight Distance, Overtaking Sight Distance and
Intermediate Sight Distance — Design of Horizontal Alignment — Design of Super elevation and
Extra widening — Design of Transition Curves — Design of Vertical alignment - Gradients-
Vertical curves.

Unit — 111 Traffic Studies

Spot Speed Studies and Volume Studies, Speed and Delay Studies purpose, causes of delay,
methods of conducting speed and delay studies, Origin and destination Studies (O & D):
Various methods, collection and interpretation of data, Traffic Capacity Studies: Volume,
density, basic practical and possible capacities, level of service, Parking Studies: Methods of
parking studies, design of intersections at grade & grade separated.

Unit -1V

Highway Construction Materials: Aggregates and their types, physical and engineering
properties, Fillers, Bitumen, Characteristics, Emulsions and cutbacks, Basic tests on all
materials.

Design of Flexible & Rigid Pavements: Introduction, flexible pavement, factors affecting
design and performance, stress in flexible pavement, design of flexible pavement as per IRC,
rigid pavements — components & functions, factors affecting design & performance of CC
pavements, stress in rigid pavement, type of joints, dowel bar, tie bar and its functionalities.

Unit — V Evaluation and Maintenance of Pavements

Pavement distress in flexible and rigid pavements, Pavement evaluation, structural evaluation,
evaluation by deflection measurements, Strengthening of pavements, Types of maintenance,
Importance of highway drainage, Surface and sub-surface drainage arrangements.
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Course Outcomes:
Upon completion of the course, the students will be able to:
CO 1: Explain the principles of highway planning & their geometrical design.

CO 2: Evaluate physical properties of suitable highway engineering materials with drainage
provisions.
CO 3: Apply the concepts of traffic engineering in transportation planning.

CO 4: Design pavements as per regulations.
CO 5: Formulate the layers of pavement along with provisions of its drainage & maintenance.

Text Books:

1. Highway Engineering, S.K. Khanna & C.E.G. Justo, Nemchand Pub., 10" edition, 2018

2. Highway Engineering, Gurucharan Singh, Standard Publishers, 5" edition, 2006

3. Principles & Practices of Highway Engineering, L R Kadiyali, N B Lal, Khanna Publishers, 2016

Reference Books:

1. Principles of Pavement Design, E.J. Yoder & M.W. Witzech, Wiley India, 2" edition, 2011
2. Highway Engineering, O’ Flaherty, Butterworth-Heinemann, 4" edition, 2002

3. Principles of Practice of Highway Engg., Sharma & Sharma, Asia Publishing House, 1965
4. Analysis and Design of Pavements, Haung, Pearson, 2" edition, 2004

Course Articulation Matrix

POl | PO2 | PO3 | PO4 | POS | PO6 | POY | PO8 | PO9 |PO10|PO11|PO12|PSO1|PS0O2
CO1 |2 1 1 1 1 1
CcO2 |2 1 1 1 2 1
CO3 |2 2 1 2 2 2 2 2 3 2
CO4 |2 2 2 2 2 2 2
CO5 |2 1 2 2 2 2 2 2 2 2 2 2

1 - Slightly; 2 - Moderately; 3 — Substantially

List of Experiments:
1. Aggregate Crushing Value Test
Determination of Aggregate Impact Value
Determination of Los Angeles Abrasion Value
Determination of flakiness index and elongation index of aggregates.
Determination of California Bearing Ratio Value
Determination of Penetration Value of Bitumen
Determination of Viscosity of Bituminous Material
Determination of Softening Point of Bituminous Material
Determination of Ductility of the Bitumen
. Determination of Flash Point and Fire Point of Bituminous Material
. Determination of Bitumen Content by Centrifuge Extractor
. Determination of Stripping Value of Road Aggregate
. Determination of Marshall Stability VValue for Bitumen.
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Course Outcomes:
Upon completion of the practical course, the students will be able to:
CO 1: Select suitable aggregate material by testing the physical properties.
CO 2: Determine properties of bitumen and its grade.
CO 3: Determine CBR value of material for subgrade and subsequent layers of pavement.
CO 4: Design job mix formula for bituminous surface using Marshal Stability test
Course Articulation Matrix
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10|PO11|PO12|PSO1|PSO2
CO1 |2 1 3 2 2 2 2 2 3 2 1
CO2 |2 2 3 2 2 2 2 2 3 2 2
CO3 |2 2 3 2 2 2 2 3 2 1
CO4 |2 2 3 2 2 2 2 3 2 2
cCos5 |2 1 3 2 2 2 2 2 3 2 1
1 - Slightly; 2 - Moderately; 3 — Substantially
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Course Code: 3110325
Course Name: Self Learning / Presentation

L 7T P Credit
0 0 2 1

Course Objective:

To encourage students to engage with civil engineering literature, enhance their presentation and
communication skills, promote lifelong learning, and develop the soft skills necessary for effective topic
presentation

Syllabus:

1. Any relevant topic related to civil engineering from within or beyond the syllabus through
Swayam / NPTEL /MOOC.

Course Outcomes:

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

CO1: Analyze contemporary issues in civil engineering & its allied areas through literature survey.
CO2: Distinguish state of art & relevance of the topic in national & international arena.

CO3: Demonstrate good oral & written communication skills.

CO4: Develop poster and power point presentations for effective communication.

CO5: Display lifelong learning.

Course Articulation Matrix

POl | PO2 | PO3 | PO4 | POS | PO6 | POY | PO8 | PO9 |PO10|PO11|PO12|PSO1|PS0O2
co1 |1 1 2 1 2 2 1 2 2 1 2 1 2
co2 |1 2 1 2 2 1 2 2 1 2 1
CO3 3 3 2
CO4 3 3 2
CO5 |2 2 2 2 2 2 2 2 2 2 1 3 2 2

1 - Slightly; 2 - Moderately; 3 — Substantially

Civil Engineering Department, MITS Gwalior 51|Page



MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(Deemed to be University) % )
NAAC Accredited with A++ Grade

Department of Civil Engineering _——a

Course Code: 3110326
Course Name: Skill Internship Project

L T P Credit
0 0 4 2
Course Objective:
To encourage students to engage with various civil engineering topics, acquire strong oral and written
communication skills, and promote the habit of lifelong learning.
Syllabus:
Each candidate shall have to undergo 15 days in-house summer internship at the institute after the
completion of their 2" Semester exams (in summer vacations). Candidate can choose from various
modules which are offered by the institute and after successful completion of internship they have
to submit detailed report.

Course Outcomes:
Upon completion of the course, the students will be able to:
CO1: Observe various activities in field.
CO2: Examine the utility of general and specific equipments for construction.
COa3: Differentiate the construction projects individually and in team.
CO4: Develop the writing and communication skills for various engineering problems.
CO5: Adapt lifelong learning for benefit of society.

Course Articulation Matrix

PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 |PO10|PO11|PO12 |PSO1 |PSO2
COo1 1 2 2 2 1 1 2 2 1 2
Co2 |1 2 2 2 2 1 2 2
CcO3 |2 2 1 2 2 2 2 2 2 1 1 2 2 2
CO4 3 3 2
CO5 |2 2 2 2 2 2 2 2 2 2 1 3 2 2

1 - Slightly; 2 - Moderately; 3 — Substantially
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Course Code: 1000005

Course Name: Project Management and Financing
L T P Credit
2 0 0 GRADE
Course Objective:
To provide knowledge about project attributes and planning essentials, develop project networks, make
rational decisions for project completion, utilize resources effectively, and understand the basics of
project finances and management.

Syllabus

Unit I:

Project Planning:

Introduction to Project Management, Difference between Project and Production, Attributes of a Project:
Time, Cost, Quality and Safety. Stakeholders of a Project, Project life cycle. Project Planning: Types of
Project Plans and feasibility.

Unit-11:

Project Network logic: Project Networking and work flows, Activity duration and methods of
estimating activity duration — One time estimate three time estimates, Duration estimation procedure.
Use of Bar Charts, Mile stone charts and networks, Network representation schemes: Activity on Arrow
and Activity on Node Networks (A-0-A & A-0-N), Logic behind developing project network and simple
network calculations, Critical paths and floats.

Unit-111:

Decision making through networks: CPM, PERT & PDM:

Use of network in Decision Making: Importance of critical path, Monitoring the progress and updating
the project plan. Use of floats in Resource smoothening, Introduction to Precedence Diagramming
Method (PDM), Different lag and lead relations in terms of SS(Start to Start), SF( Start to Finish), Finish
to Start(FS), and Finish to Finish(FF) and composite relations.

Unit-1V:

Project Cost Control: Breakeven analysis in planning stage, Direct and indirect cost, slope of direct
cost curve, Total project cost and optimum duration, contracting the network for cost optimization.
Escalation & Variation in prices.

Unit-V:

Projects Financing:

Introduction to project financing; Role of governments in financing projects, Funder and Concessionaire:
Economic multiplier effects of Projects; Means of financing-public finance and private finance, Granting
authority: World Bank Group, IMF,ADB, Micro and Small Enterprises Funding Scheme (MSME),
Elementary understanding of Procurement of infrastructure projects through Public Private Partnership
(PPP) route, Build Operate Transfer (BOT), Build Operate Own & Transfer (BOOT); Stakeholders’
perspectives, Lifecycle of PPP projects, Micro & Macro economics concepts and its application in
Project Financing.
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Course Outcomes
Upon completion of the course, the students will be able to:
CO 1: Know the attributes of project and its different phases.

CO 2: Develop the project network based on work breakdown structure and esimation of activity
durations

CO 3: Analyze the project network and make decide the various alternates.
CO 4: Evaluate the optimum cost of project for assigned deadlines.

CO 5: Understand the different options to arrange the finances to complete it within stipulated
time

Recommended Text-Books:

1. Project Management Scheduling PERT and CPM by Dr. B.C. Punmia, K.K. Khandelawal

2. PERT & CPM Principles and Applications by L.S. Srinath, Affiliated EWP Pvt. Ltd.

3. Project Planning and Control by Albert Lester, Fourth Edition Elsevier Butterworth-Heinemann.

Recommended Reference Books:

1.A Management Guide to PERT/CPM With GERT/PDM/DCPM and Other networks by Jerome D.
Wiest, Ferdinand K. Levy, Prentice Hall.

2. Project Management with CPM and PERT by Joseph J. Moder, Cecil R . Phillips, Van Nostrand
Reinhold Company

Course Articulation Matrix

POl | PO2 | PO3 | PO4 | POS | PO6 | POY | PO8 | PO9 |PO10|PO11|PO12|PSO1|PS0O2
CO1 |2 2 1 1 2 1 2 1
co2 |3 3 2 2 2 2 1 1 2 1
CO3 | 3 3 3 3 2 1 2 1
CO4 |3 3 2 2 2 1 2 1
CO5 |2 1 1 1 1 1 2 1

1 - Slightly; 2 - Moderately; 3 — Substantially
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