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Syllabus for Diploma in Civil Engineering
	Course: Introduction to Physics
	Semester: I

	Course Code: PHT/PHL 1101
	L   T   P
	3   0   2
	Credits: 4


Objective: To enable the students to understand the concepts of measurement, matter, heat, light and X-Ray and their properties and applications in physics.
Syllabus
Measurements 









        8

Need of measurement in engineering and science, unit of a physical quantity; requirements of standard, unit, systems of units-CGS, MKS and SI; classification of physical quantities-fundamental and derived with their units; accuracy, precision of instruments; errors in measurement, estimation of errors-absolute error, relative error and percentage error, basic measuring instruments-Vernier Caliper, micrometer screw gauge, inner & outer caliper thermometer, spherometer, ammeter, voltmeter with their least count, range, accuracy and precision, standard reference surfaces used in engineering measurements- surface plate, angle plate, v- block, engineer’s square.

General Properties of Matter 







        8
Elasticity: deforming force, restoring force, elastic and plastic body, stress and strain with their types, Hooke’s law, stress strain diagram, Young’s modulus, bulk modulus, modulus of rigidity and relation between them (no derivation), (simple problems); stress strain diagrams of H.T. steel, cast iron, aluminium and concrete, ultimate and breaking stress, factor of safety; surface tension: forces—cohesive and adhesive, angle of contact, shape of liquid surface in a capillary tube, capillary action with examples, relation between surface tension, capillary rise and radius of capillary (no derivation) (simple problem), effect of impurity and temperature on surface tension; viscosity: velocity gradient, Newton’s law of viscosity, coefficient of viscosity streamline and turbulent flow, critical velocity, Reynold’s number, (simple problems), Stokes law and terminal velocity (no derivation), buoyant (up thrust) force, effect of temperature & adulteration on viscosity of liquid.

Heat











         8
Transmission of heat and expansion of solids: Three modes of transmission of heat-conduction, convection and radiation, good and bad conductor of heat with examples, law of thermal conductivity, coefficient of thermal conductivity (simple problems), expansion of solids-linear, aerial and cubical and relation between them, gas laws and specific heats of gases: Boyle’s law, Charle’s law, Gay Lussac’s law, absolute temperature, kelvin scale of temperature, general gas equation (no derivation) (simple problems),molar or universal gas constant, universal gas equation, standard or normal temperature and pressure (N.T.P.), specific heat of gases, relation between two specific heat (simple problems), thermodynamic variables, first law of thermodynamics (statement & equation only), isothermal, isobaric, isochoric & adiabatic processes (difference among these processes and equations of state) (simple problems).

Light











          8

Properties of light: reflection and, refraction, Snell’s law, physical significance of refractive index (simple problems), Total internal reflection, dispersion, diffraction and polarization of light (only introduction); wave theory of light & interference: Newton’s corpuscles theory of light, Huygen’s wave theory, wave front, Types of wave front-spherical, cylindrical and plane Huygen’s principle of propagation of wave front, principle of superposition of waves, interference of light, constructive and destructive interference, young’s experiment, analytical treatment of interference, conditions for stationary interference pattern; laser: light amplification by stimulated emission of radiation, properties of laser, spontaneous and stimulated emission, population inversion, pumping methods, He- Ne laser- construction & working, recording and reconstructing of hologram by using He-Ne laser.

Modern Physics









         4

Photo electricity: Plank’s hypothesis, properties of photons, photo electric effect, laws and characteristics of photoelectric effect, Einstein’s photoelectric equation,(simple problems), construction and working of photoelectric cell, applications of photoelectric cell; X-rays: Production of X-rays, types of X-ray spectra-continuous and characteristics, X-ray wavelength (simple problems), properties of X-rays, applications of X-rays- engineering, medicine and scientific research work.

Suggested Readings

1. Rajendran, V., Physics-I, Tata McGraw- Hill Publication.
2. Arthur Beiser, Applied physics, Tata McGraw- Hill Publication.
3. Gaur R.K and Gupta S.L, Engineering Physics, Dhanpat Rai Publication.
4. Resnick and Halliday, Physics, Tata McGraw- Hill Publication.
	Course: Introduction to Chemistry
	Semester: I

	Course Code: CHT/CHL 1101
	L   T   P
	3   0   2
	Credits: 4


Objective: To enable students to understand the basic principles, laws, and theories of chemistry through technological advancement. 

Syllabus

Atomic Structure 









        10
Definition of atom, fundamental particles of atom – their mass, charge, location, definition of atomic no, atomic mass no., isotopes & isobars, & their distinction with suitable examples, bohr’s theory, definition, shape & distinction between orbits & orbital’s, Hund’s rule, filling up of the orbital’s by Aufbau’s Principles (till Atomic no. 30), Pauli’s exclusion principle Valency – definition, types (electrovalency & covalency), distinction, Octet Rule, Duplet Rule, formation of electrovalent & covalent compounds e.g. NaCl, CaCl2, MgO, AlCl3, CO2, H2O, Cl2, NH3, C2H4, N2, C2H2. 

Electrochemistry









        8
Atom, ion, definition ionisation & electrolytic dissociation, Arrhenius theory of ionisation, significance of the terms involved in electrolysis, such as conductors, insulators or dielectrics, electrolyte, non-electrolyte, electrolysis, electrolytic cell, electrodes, current density, temperature, mechanism of electrolysis – primary & secondary reactions at cathode & anode, electrochemical series for cations & anions, electrolysis of CuSO4 solution by using Cu electrode & platinum electrode, electrolysis of NaOH solution & fused NaCl, Faraday’s first & second law of electrolysis & numericals, electrochemical cells & batteries, definition, types (primary & secondary cells), e.g. construction, working & applications of dry cell/ Laclanche cell & lead – acid storage cell, applications of electrolysis such as electroplating & electro refining, electrometallurgy & electrotyping conductivity of electrolyte – Ohms law, definition & units of specific conductivity, equivalent conductivity, specific resistance
Metals & Alloys









         6
Metals: Occurrence of metals, definition metallurgy, mineral, ore, gangue, flux & slag, mechanical properties, processing of ore, stages of extraction of metals from its ores in detail i.e. concentration, reduction, refining, physical properties & applications of some commonly used metals such as Fe, Cu, Al, Cr, Ni, Sn, Pb, Zn, Co, Ag, W

Alloys











         4
 Definition of alloy, purposes of making alloy preparation methods, classification of alloys such as ferrous & nonferrous, examples, composition, properties & applications of alnico, duralumin, Dutch metal, German silver/nickel silver, gun metal, monel metal, wood’s metal, Babbitt metal. 

Non Metallic Materials Plastics 






                     4
Definition of plastic, formation of plastic by addition & condensation polymerisation by giving e.g. of polyethylene & backelite plastic respectively, types of plastic, thermo softening & thermosetting plastic, with definition, distinction & e.g., compounding of plastics – resins, fillers plasticizers, acceleraters, pigments, engineering applications of plastic based on their Properties.
Natural Rubber 









         3
Its processing, drawbacks of natural rubber, vulcanisation of rubber with chemical reaction, synthetic rubber: definition, & e.g., distinction between natural & synthetic rubber.

Thermal Insulating Materials





                                 2

Definition, characteristics & applications of glass wool, thermocole, asbestos, cork
Environmental Effects (Awareness Level)






         6

Introduction, definition, causes of pollution, types of pollution, such as air & water pollution,
air pollution: definition, types of air pollutions their sources & effects, such as gases, particulates, deforestation, radioactive gases, control of air pollution, air  pollution  due  to internal combustion engine & its control methods, causes & effects of ozone depletion & greenhouse effects.
water pollution: definition, causes & methods of preventing water pollution, types of waste such as domestic waste, industrial waste, their physical & biological characteristics, BOD, COD, biomedical waste & e – waste, their origin, effects & control measures, preventive environmental management (PEM) activities.

Suggested Readings

1. Jain & Jain, Engineering Chemistry, Dhanpat Rai and Sons.

2. Dara S. S., Engineering Chemistry, S. Chand Publication.

3. Sharma B. K., Industrial Chemistry, Goel Publication.

4. Dara S. S., Environmental Chemistry & Pollution Control, S. Chand Publication.

List of Practical
1. Qualitative Analysis of Seven Solutions, Containing One Basic & One Acidic

· Basic Radicals:Pb+2, Cu+2, Al+3, Fe+2, Fe+3, Cr+3, Zn+2, Ni+2, Ca+2, Ba+2, Mg+2, K+, NH4+.
· Acidic Radicals:Cl- ,Br-,I-,CO3,SO4,NO3.
2. To Determine E.C.E. of Cu by Using CuSO4 Solution & Copper Electrode
3. To Determine the % of Fe in the Given Ferrous Alloy by KMnO4 Method.
4. To Prepare a Chart Showing Application of Metals like Fe, Cu, Al, Cr, Ni, Sn, Pb, Co.

5. To Prepare Phenol Formaldehyde Resin (Bakelite)

6. To Determine Carbon Monoxide Content in Emission from Petrol Vehicle.

7. To Determine Dissolved Oxygen in a Water Sample.

	Course: Introduction to Mathematics
	Semester: I

	Course Code: MAT 1101
	L   T   P
	3   1   0
	Credits: 4


Objective: To enhance the knowledge of students in co-ordinate geometry, trigonometry, algebra and complex numbers through basic numerical analysis.

Syllabus

Algebra










         16
A.P. and G.P., nth term of AP and GP, sum to nth term, value of nPr and nCr, binomial theorem (without proof) for positive integral index (expansion and general form); binomial theorem for any index (expansion without proof). partial fractions (linear factors, repeated linear factors, non-reducible quadratic factors only).determinants and matrix – expansion of determinants (upto third order), properties of determinants, definition of matrix, addition, subtraction, multiplication of matrices (up to third order), minors and co-factors, inverse of a matrix by adjoint method (up to second order)
Trigonometry










        8
Review of ratios of some standard angles (0, 30, 45, 60, 90 degrees), T-Ratios of allied angles (without proof), sum, difference formulae and their applications (without proof), product formulae (transformation of product to sum, difference and vice versa), T- Ratios of multiple angles, sub-multiple angles (2A, 3A, A/2)
Complex Numbers









       8
Definition of complex numbers, real and imaginary parts of a complex number, polar and Cartesian form and their inter-conversion, conjugate of a complex number, modulus and argument of a complex number, addition, subtraction, multiplication and division of a complex number. De-Moiver’s Theorem (simple problems)
Co-ordinate Geometry






        
                   8
Equation of straight line in various standard forms (without proof), inter section of two straight lines, angle between two lines, perpendicular distance formula, General equation of a circle and its characteristics. To find the equation of a circle, given:
· Centre and radius
· Three points lying on it
· Coordinates of end points of a diameter
Equations of conics (ellipse, parabola and hyperbola), simple problems related to engineering (standards forms only)

Suggested Readings

1. Sharma R D, Applied Mathematics, Dhanpat Rai Publications, Delhi.
2. Grewal B S, Elementary Engineering Mathematics, Khanna Publishers, New Delhi.
3. Kailash Sinha, Applied Mathematics-I (Hindi), Nav Bharat Publication, Meerut.

4. Kohli S, Engineering Mathematics Vol. I & II, IPH, Jalandhar.
5. Sabharwal S S, Sunita Jain, Applied Mathematics Vol. I & II, Eagle Parkashan, Jalandhar.
	Course: English Language
	Semester: I

	Course Code: HST/HSL 1101
	L   T   P
	2   0   2
	Credits: 3


Objective: To Familiarize the student to paragraph writing, the usage of synonyms, antonyms etc through practical exposure.
Syllabus

Text 











          8

Vocabulary -Understanding meaning of new words from text, 

Comprehension – Responding to the questions from text, Identifying parts of speech.
Application of grammar







                      8

Verbs, Tenses ((active /passive, Direct/indirect, affirmative/negative/assertive, question tag, remove too, use of article, preposition, conjunctions, interjections, punctuation))
Paragraph writing 








                      4

Definition – Types of paragraphs, How to write a paragraph.

Vocabulary building 







                                  4

Word formation, technical jargon, use of synonyms/antonyms/homonyms/paronyms, one word substitute
Suggested Readings 

1. Green David, Contemporary English grammar structures and composition, Macmillan.

2. Jain R. C, English grammar and composition, Macmillan.

3. Rodgers, Thesaurus, Oriental Longman.

	Course: Engineering Graphics
	Semester: I

	Course Code: MET/MEL 1101
	L   T   P
	1   0   4
	Credits: 3


Objective: To introduce various aspects of engineering drawing with the use of AutoCAD software including orthographic projections, isometric projections.
Syllabus

Drawing Instruments and Their Uses






          4
Letters and numbers (single stroke vertical), convention of lines and their applications, scale (reduced, enlarged & full size) plain scale and diagonal scale., sheet layout., introduction to CAD (basic draw and modify command), geometrical constructions.

Engineering Curves & Loci of Points






          4
To draw an ellipse by: directrix and focus method, arcs of circle method, concentric circles method a parabola by: directrix and focus method, rectangle method, to draw a hyperbola by: directrix and focus method, passing through given points with reference to asymptotes, transverse axis and focus method, to draw involutes of circle & polygon (up to hexagon), to draw a cycloid, epicycloids, hypocycloid, to draw helix & spiral, loci of points: loci of points with given conditions and examples related to simple mechanisms.

Orthographic Projections








          3
Introduction to orthographic projections, conversion of pictorial view into orthographic views (first angle projection method only), dimensioning technique as per SP-46
Isometric Projection








                      3
Isometric scale, conversion of orthographic views into isometric, view/projection (simple objects) projection of straight lines and planes (first angle projection method only)
Projections of Line and Planes







          3
Lines inclined to one reference plane only and limited to both ends in one quadrant, projection of simple planes of circular, square, rectangular, rhombus, pentagonal, and hexagonal, inclined to one reference plane and perpendicular to the other.
List of Practical
Introduction to graphics

Draw the following using CAD:

Rectangle with given dimensions, circle with given dimensions and hatch, pentagon with line command, hexagon with given dimensions.
draw one figure containing circle tangent, arc and dimensioning.

Engineering curves & Loci of points

Three different curves are to be drawn using any one method, draw locus of point on any one mechanism.

Orthographic projections

Two objects by first angle projection method redraw the same sheet using CAD.
Isometric projection

Two objects one by true scale and another by isometric scale, redraw the same sheet using CAD.

Projections of line and planes

Two problems on projection of lines and two problems on projection of planes
List of Practice Oriented Projects
To draw layout of visited industry, college using CAD
To draw orthographic projection of given machine element using CAD.

Suggested Readings 

1. Bhatt N. D, Engineering Drawing, Charotar Publishing House.

2. Venugopal K, Engineering Drawing and Graphics and AutoCAD, New Age Publication.

3. Dhawan R. K, Engineering Drawing, S. Chand Co.

4. Shah P. J., Engineering Drawing.

5. Mohan K. R., Engineering Graphics, Dhanpat Rai and Publication Co.

	Course: Fundamentals of Computer
	Semester: I

	Course Code: CST/CSL 1101
	L   T   P
	2   0   2
	Credits: 3


Objective: To familiarize the students to the basics of computer like operating systems, MS office, internet etc.
Syllabus

Introduction
 








                      4
Components of PC, front part of system unit, back part of system unit, CPU, memory of computer, monitor, mouse, keyboard, disk, printer, scanner, modem, video, sound cards, speakers.

Introduction to Windows 2000/XP 






                      4

Working with window desktop, components of window, menu bar option, starting window, getting familiar with desktop, moving from one window to another, reverting windows to its previous size, opening task bar buttons into a windows, creating shortcut of program quitting windows.

GUI Based Editing, Spreadsheets, Tables & Presentation 


                      5 

Application using MS Office 2000 & Open Office.Org menus opening of menus, standard toolbars, formatting toolbars & closing of menus quitting document, editing & designing your document spreadsheets ,working & manipulating data with excel, changing the layout working with simple graphs & presentation, working with PowerPoint and presentation.

Introduction to Internet 







                      3

What is internet, equipment required for internet connection, sending &receiving emails, browsing the www, creating own email account internet chatting.
Usage of Computer System in various Domains 




                      4

Computer application in Offices, books publication, data analysis, accounting, investment, inventory control, graphics, database management, Instrumentation, Airline and railway ticket reservation, robotics, artificial intelligence, military, banks, design and research work, real-time, point of sale terminals, financial transaction terminals.

Information technology for benefits of community



                      4

Impact of computer on society, social responsibilities, applications of it, impact of it, ethics and information technology, future with information technology
List of Practical
1. Working with Windows 2000 desktop, start icon, taskbar, Recycle Bin, My Computer icon, The Recycle Bin and deleted files, creating shortcuts on the desktop.

2. WordPad (editing an existing document), Use of Paint (drawing tools), The Calculator, Clock.

3. The Windows Explorer window, concept of drives, folders and files, Folder selection techniques, Switching drives, Folder creation, Moving or copying files, Renaming, Deleting files and folders.

4. Printing: Installing a printer driver, setting up a printer, Default and installed printers, Controlling print queues, Viewing installed fonts.

5. Moving through a Word document menu bar and drop down menus toolbars.

6. Entering text into a Word 2000 document, selection techniques deleting text.

7. Font formatting keyboard shortcuts.

8. Paragraph formatting, Bullets and numbering.

9. Page formatting: What is page formatting? Page margins Page size and orientation, Page breaks, Headers and footers.

10. Introducing tables and columns.

11. Printing within Word 2000 Print setup printing options Print preview.

12. Mail merging addresses for envelopes, Printing an addressed envelope and letter.

13. Creating and using macros in a document.

14. Creating and opening workbooks, entering data.

15. Navigating in the worksheet, Selecting items within Excel, Inserting and deleting cells rows and columns, moving between worksheets, saving worksheet, workbook.

16. Formatting and customizing data.

17. Formulas, functions and named ranges.

18. Creating, manipulating & changing the chart type.

19. Preparing presentations with Microsoft Power Point. , Slides and presentations, Opening an existing presentation, saving a presentation.

20. Using the AutoContent wizard, starting the AutoContent wizard, selecting a presentation type within the AutoContent wizard, Presentation type, Presentation titles, footers and slide number.

21. Creating a simple text slide, Selecting a slide layout, Manipulating slide information within normal and outline view, Formatting and proofing text Pictures and backgrounds ,drawing toolbar AutoShapes Using clipart ,Selecting objects , Grouping and un-grouping objects, The format painter.

22. Connecting to the Internet, The Internet Explorer program window, the on-line web tutorial using hyperlinks, responding to an email link on a web page.

23. Usage of Search engines in Web.

24. Favorites, security & customizing Explorer, Organizing Favorite web sites, Customizing options – general, security, contents, connection, programs, advanced.

25. Using the Address book: Adding a new contact, creating a mailing group, addressing a message.

26. Using electronic mail: Starting Outlook Express, Using the Outlook Express window, changing the window layout, Reading file attachment, Taking action on message-deleting, forwarding, replying.

27. Email & newsgroups: Creating and sending emails, Attached files, Receiving emails, Locating and subscribing to newsgroups, posting a message to a newsgroup.

28. Chatting on internet, Understating Microsoft chat environment, Chat toolbar.

Suggested Readings

1. Vikas Gupta, Comdex Computer Course Kit, Dream Tech.

2. Henry Lucas, Information Technology for management, Tata McGraw Hills.

3. Ram B, Computer Fundamentals Architecture and Organization, New Age International Publisher (3rd edition).

	Course: Engineering Workshop
	Semester: I

	Course Code: MEL 1102
	L   T   P
	0   0   2
	Credits: 1


Objective: To introduce the students to various shop floors like Carpentry, welding, fitting, etc. where the practical knowledge is enhanced.
Syllabus

Carpentry Shop









          4 

Introduction, various types of woods, different types of tools, machines and accessories
Welding Shop










          6
Introduction, types of welding, ARC welding, gas welding, gas cutting welding, selection  of  welding  rod material size of welding rod and work piece different types of flame, elementary symbolic representation, safety precautions in welding safety equipment’s and its use in welding processes.

Fitting Shop










          7
introduction, various marking, measuring, cutting, holding and striking tools, different  fitting  operation  like  chipping,  filing,  right  angle, marking, drilling, tapping etc., working principle of drilling machine, tapping dies its use, safety precautions and safety equipment’s.

Plumbing Shop









          6
Introduction, various markings, measuring, cutting, holding and striking tools, different G.I. pipes, PVC pipes, flexible pipes used in practice, G.I. pipes and PVC pipes fittings and accessories, adhesive solvents- chemical action, piping layout.

Sheet Metal Shop 









          5
Introduction, various types of tools, equipment’s and accessories, different types of operations in sheet metal shop, soldering and riveting, safety precautions
Suggested Readings
1. Hajara S.K, Chaudhary, Workshop Technology, Media Promoters and Publishers, New Delhi.

2. Raghuwanshi B.S, Workshop Technology, Dhanpat Rai and sons, New Delhi.

3. Jain R K, Production Technology, Khanna Publishers, New Delhi.

4. H. S. Bawa, Workshop Technology, Tata McGraw Hill Publishers, New Delhi.

5. Kent’s, Mechanical Engineering Hand book, John Wiley and Sons.

	Course: English Communication skills
	Semester: II

	Course Code: HST/HSL 1201
	L   T   P
	2   0   2
	Credits: 3


Objective: It provides intensive practice and extensive exposure to listening, speaking, reading and writing skills. It would enhance not only their comprehensive knowledge of vocabulary but also strengthens their all four skills.

Syllabus

Introduction to Communication 







          6

Definition, communication cycle/ process, the elements of communication: sender- message– channel- receiver –feedback & context, definition of communication process. Stages in the process: defining the context, knowing the audience, designing the message, encoding, selecting proper channels, transmitting, and receiving, decoding and giving feedback. 
Types of Communication 







                      3

Formal- informal, verbal- nonverbal, vertical- horizontal- diagonal
Principals Of Effective Communication 





                      6

Definition of effective communication, communication barriers & how to overcome them, developing effective messages: thinking about purpose, knowing the audience, structuring the message, selecting proper channels, minimizing barriers & facilitating feedback.

Nonverbal- Graphic Communication 





                      4
Non-verbal codes: A-Kinesics, B-Proxemics, C-Haptics, D-Vocalics, E-Physical appearance. F-Chronemics, G-Artifacts; Aspects of body language, interpreting visuals & illustrating with visuals like tables, charts & graphs
Formal Written Skills








           4

 Office Drafting: Circular, Notice, and Memo. Job Application with resume. Business correspondence: Enquiry, Order letter, Complaint letter, and Adjustment letter. Report writing: Accident report, fall in production, Progress / Investigative. Defining & describing objects & giving Instructions.

Suggested Readings

1. Krushna Mohan, Meera Banerjee, Developing Communication Skills, Macmillan.

2. Joyeeta Bhattacharya, Communication Skills, Reliable Series.

3. Jayakaran, Every ones guide to effective writing, Apple publishing.

	Course: Engineering Mathematics
	Semester: II

	Course Code: MAT 1201
	L   T   P
	4   1   0
	Credits: 5


Objective: To enable the students to understand the concepts and applications of calculus, differential equations, vector analysis and matrix algebra; which are widely used in engineering applications.
Syllabus
Differential Calculus









       15
Definition of function; concept of limits, differentiation by definition of xn , sin x, cos x, tan x, ex, logax only differentiation of sum, product and quotient of functions, differentiation of function of a function, differentiation of inverse trigonometrical functions, logarithmic differentiation, exponential differentiation, successive differentiation (upto third order only).
Applications:

(a) Maxima and minima

(b) Equation of tangent and normal to a curve (for explicit functions only)
Integral Calculus









       15
 Integration as inverse operation of differentiation simple standard integrals and related problems, simple integration by substitution, by parts and by partial fractions linear factors only) properties of definite integrals evaluation of definite integrals (simple problems) - evaluation of[image: image1.wmf]ò
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Ordinary Differential Equations







        10

Definition, order, degree, linear and non-linear differential equations, formation of differential equations (up to second order) solution of first order differential equations (a) variable separable (b) homogeneous (c) linear and (d) exact.
Statistics










          7

Measures of central tendency: mean median, mode, and measures of dispersion: mean deviation, standard deviation co-efficient of rank correlation, basic of probability theory. 

Vector Analysis









          5

Introduction of vectors, operations on vectors, dot and cross product of vectors and properties
Suggested Readings

1. Sharma R D, Applied Mathematics, Dhanpat Rai Publications, Delhi.
2. Grewal B S, Elementary Engineering Mathematics, Khanna Publishers, New Delhi.
3. Kailash Sinha, Applied Mathematics-I (Hindi), Nav Bharat Publication, Meerut.

4. Kohli S, Engineering Mathematics Vol. I & II, IPH, Jalandhar.
5. Sabharwal S S, Sunita Jain, Applied Mathematics Vol. I & II, Eagle Parkashan, Jalandhar.
	Course: Building Materials
	Semester: II

	Course Code: CET/CEL 1201
	L   T   P
	3   0   2
	Credits: 4


Objective: To introduce students to fundamentals of materials used in construction of buildings.

Syllabus

Stones, Bricks and Tiles








       10
Building Stones: Classification of Rocks: (General Review) , Geological classification: Igneous, sedimentary and metamorphic rocks , Chemical classification; Calcareous, argillaceous and siliceous rocks , Physical classification: Unstratified, startified and foliated rocks , General characteristics of stones – Marble, Granite, Sand stone, Lime stone and Slate , Requirements of good building stones , Identification of common building stones , Various uses of stones in construction , Kota stone, marble , Bricks and Tiles: Introduction to bricks , Raw materials for brick manufacturing and properties of good brick making earth , Manufacturing of bricks , Preparation of clay (manual/mechanically) , Moulding: hand moulding and machine moulding, hand moulding brick table; drying of bricks, burning of bricks, types of kilns (Bull's Trench Kiln and Hoffman's Kiln), process of burning, size and weight of standard brick; traditional brick, refractory brick, clay-flyash bricks, sun dried bricks, only , line diagram of kilns. , Classification and specifications of bricks as per BIS: 1077 , Testing of common building bricks as per BIS: 3495 Compressive strength, water absorption –hot and cold water test, efflorescence, Dimensional tolerance, Tiles , Building tiles; Types of tiles-wall, ceiling, roofing and flooring tiles , Ceramic, linoleum, terrazo and PVC tiles, their properties and uses, Stacking of bricks and tiles at site
Cement and Lime









       10
Cement: Introduction, raw materials, flow diagram of manufacturing of cement, by wet process, Various types of Cements and their uses: Ordinary portland cement, rapid hardening cement, low heat cement, high alumina cement, blast furnace slag cement, white and coloured cement, portland pozzolana cement, super sulphated cement, Properties of cement, Storage of Cement, Lime: Introduction: Lime as one of the cementing materials, Definition of terms; quick lime, fat lime, hydraulic lime, hydrated lime, lump lime, Calcination and slaking of lime, IS classification of lime
Timber, Paints and Varnishes







       10
Timber and Wood Based Products: Identification of different types of timber: Teak, Deodar, Shisham, Sal, Mango, Kail and Chir, Market forms of converted timber as per BIS, Seasoning of timber: Purpose, methods of seasoning, kiln seasoning as per BIS, Defects in timber, decay in timber, Preservation of timber and methods of treatment as per BIS, Properties of timber and specifications of structural timber, Common timbers in India, their uses - Teak, Deodar, Chir, Kail, Shisham, Sal and Mango, Plywood; Veneers and veneering, manufacturing of plywood (brief description only), uses of plywood., Other wood based products, their brief description of manufacture and uses: laminated board, black board, fibre board, hard board., Paints and Varnishes: Purpose and use of paints, Different types of paints: oil paints, water paints and cement paints, Cement paints - commonly available cement paints, their properties and uses. Application of Cement paints, Varnishes and polish-types, properties and their uses., Lacquers and enamels - their properties and uses., Oil paints: their properties and uses
Metals and Miscellaneous Materials






       10
Metals: Ferrous metals: Composition, properties and uses of cast iron, steel (mild and high tension steel), requirements of mild steel as per BIS., Non Ferrous metals: properties and uses of the following nonferrous metals in Civil Engineering works - copper, lead, zinc, tin and aluminium, Commercial forms of ferrous and nonferrous metals., Miscellaneous Materials: , Plastics: Important commercial products of plastics used in Civil Engineering construction., Asbestos based products: Commercial forms and their uses (Asbestos tiles, fibre boarded, cellotex), Insulating materials for Sound and Thermal Insulation, Construction chemicals like: water proofing components, epoxies, sulphides, polymers., Glass: Types of glasses, their properties, Commercial forms and uses: plate glass, wired glass, bullet resisting glass, coloured glass, fibre, glass, foamed glass, glass wool, Float glass, glass reinforced plastic., Water proofing materials; Bitumen sheets and felts, chemical admixtures, Finishings Materials: Homogenous laminated fibres, panel boards, wall boards, wall papers etc,

Suggested Readings

1. TTTI, Chandigarh "Civil Engineering Materials" Tata McGraw Hill Publication

2. Verma and Aggarwal, Construction materials, North Publications.

3. Bahl, S K, "Engineering Materials," Delhi, Rainbow Book Co.

4. Sharma, S K, and Mathur, G C, "Engineering Materials," R. Chand and Co.

5. Kulkarni, G J, "Engineering Materials," Ahmedabad Book Depot.

List of Practical:

1. Identification of various types of stones and their application

2. Identification of various types of Bricks and their application

3. Identification of various types of Timber and their application
4. Field tests on Bricks

5. Water absorption test on bricks

6. Crushing strength of bricks

7. Field tests of cement

8. Fineness of cement

9. Normal Consistency test

10. Initial and final setting times of cement

11. Bulking of Sand

12. Tension test on mild steel

	Course: Engineering Mechanics
	Semester: II

	Course Code: MET/MEL 1202
	L   T   P
	3   0   2
	Credits: 4


Objective: To deal with the statics of equilibrium bodies where the students are exposed to a variety of situations that test both the conceptual and analytical skills.
Syllabus
Fundamentals








                      3

definitions of mechanics, statics, dynamics, engineering mechanics, body, rigid body, mass, weight, length, time, scalar and vector, fundamental units, derived units, S.I. units.
Force










                      3
Definition of a force, unit force, Newton, S.I. unit of a force, representation of a force by vector and by Bow’s notation method, characteristics of a force, effects of a force, principle of transmissibility.

Resolution of a Force






                                  2

Definition, method of resolution, types of component forces, perpendicular components and non-perpendicular components. 

Moment of a Force 







                      6
Definition, measurement of moment of a force, S.I. unit, geometrical meaning of moment of a force, classification of moments according to direction of rotation, sign convention, law of moments Varignon’s theorem of moment and it’s use, couple – definition, S.I. unit, measurement of a couple, properties of couple.

Force System 








                       2

Definition, classification of force system according to plane and line of action
Composition of Forces  







                     4
Definition, resultant force, methods of composition of forces, I – analytical method – (i) trigonometric method (law of parallelogram of forces) (ii) algebraic method (method of resolution), ii  –  graphical method: -  introduction, space  diagram, vector diagram, polar diagram, and funicular polygon, resultant of concurrent, non-concurrent and parallel force system by analytical and graphical method.

Equilibrium 









                      6

Definition, conditions of equilibrium, analytical and graphical conditions of equilibrium for concurrent, non- concurrent and parallel force system, free body and free body diagram. Lami’s theorem: statement and explanation, application of Lami’s theorem for solving various engineering problems, equilibrant – definition, relation between resultant and equilibrant, equilibrant of concurrent and non- concurrent force system, beams – definition, types of beams (cantilever, simply supported, overhanging, fixed, and continuous), types of end supports (simple support, hinged, roller), classification of loads, point load, uniformly distributed load, reactions of a simply supported and over hanging beam by analytical and graphical method.

Friction 









                      5

Definition of friction, force of friction, limiting frictional force, coefficient of friction, angle of friction, angle of repose, relation between angle of friction angle of repose and coefficient of friction, cone of friction, types of friction, laws of friction, advantages and disadvantages of friction, equilibrium of bodies on level plane –external force applied horizontal and inclined up and down, equilibrium of bodies on inclined plane – external forces is applied parallel to the plane, horizontal and incline to inclined plane, ladder friction, wedge and block.
Centroid and Centre of Gravity






                      3

Centroid:  definition of centroid, moment of an area about an axis, centroid of basic geometrical figures such as square, rectangle, triangle, circle, semicircle and quarter circle, centroid of composite figure.; center of gravity: definition, center of gravity of simple solids such as cylinder, sphere, hemisphere, cone, cube, and rectangular block, center of gravity of composite solids.

Simple Machines








                      4

Definitions of simple machine, compound machine, load, effort, mechanical advantage, velocity ratio, input on a machine, output of a machine, efficiency of a machine, expression for mechanical advantage, velocity ratio and efficiency of a machine; ideal machine, ideal effort and ideal load, friction in machines, effort lost in friction and frictional load. law of machine, maximum mechanical advantage and maximum efficiency of a machine, reversibility of a machine, condition for reversibility of a machine, self-locking machine, study of simple machines: simple axle and wheel, differential axle and wheel, Weston’s differential pulley block, single purchase crab, double purchase crab, worm and worm wheel, geared pulley block, screw jack, pulleys first, second and third system of pulleys, gear train, hoist mechanism.
Suggested Readings

1. Beer Johnston, Engineering Mechanics, Tata McGraw Hill, Delhi.
2. Nelson A., Engineering Mechanics: Statics and Dynamics, TMH Publishers.

3. Basu, Engineering Mechanics, Tata McGraw Hill, Delhi.
4. Joseph F. Shelley, Vector Mechanics for Engineers Vol. I & II, Tata McGraw Hill, Delhi.

List of Practical
Term work consists of any five experiments from group A, B and graphical solution in group C.

Group A:

1. Verify law of polygon of forces

2. Verify law of moments

3. Verification of Lami’s theorem

4. Forces in members of a jib crane.

5. Comparison of coefficient of friction of various pair of surfaces and

6. determination of angle of repose

7. Equilibrium of parallel forces – simply supported beam reactions.

8. Experimental location of center of gravity of plane plate of uniform thickness.

Group B: To find MA, VR, Efficiency, Ideal Effort, Effort lost in friction for various loads and establish law of machine and calculate maximum efficiency.

Also check the reversibility of a machine (Any five):

1. Differential axle and wheel

2. Weston’s differential pulley block

3. Geared pulley block

4. Single purchase crab

5. Double purchase crab

6. Worm and worm wheel

7. Two sheave and three sheave pulley block

8. Screw jack

Group C: A 2 Size drawing sheets containing graphical solutions for –
1. Concurrent force system    :  Two problems
2. Parallel force system            :  Two problems
3. Reactions of a beam            :  Two problems
	Course: Engineering Economics and Principles of Management
	Semester: II

	Course Code: HST 1201
	L   T   P
	4   0   0
	Credits: 4


Objective: To introduce students to fundamentals of economics and management and their applications.
Syllabus
Engineering Economics







                    24 
Economic reasoning, circular flow in an economy, law of supply and demand, economic efficiency, element of costs, marginal cost, marginal revenue, sunk cost, private and social cost, opportunity cost, functions of money and commercial banking, inflation and deflation: concepts and regulatory measures, economic policy reforms in India since 1991: industrial policy, foreign trade policy, monetary and fiscal policy, impact on industry, value analysis : functions, aims, time value of money, single payment compound factor, single payment present worth factor, equal payment series sinking fund factor, equal payment series present worth factor, equal payment series capital recovery factor, uniform gradient series annual equivalent factor, methods of project analysis (pay back, ARR, NVV, IRR and benefit cost ratio), break even analysis, process planning.

Principles of Management 






                                  7
Definition of management, role of managers, evolution of management thought, organization and the environmental factors, trends and challenges of management in global Scenario.

Planning









                      6
Nature and purpose of planning, planning process, types of plans, managing by objective (MBO) strategies, types of strategies, policies, decision making: types of decision - decision making process - rational decision making.

Organizing









                      7
Nature and purpose of organizing, organization structure, formal and informal groups organization, line and staff authority, departmentation span of control, centralization and decentralization, delegation of authority, staffing selection and recruitment, orientation, career development, career stages, training, performance appraisal.

Directing 









                      4
Creativity and innovation, motivation and satisfaction, motivation theories, leadership styles, leadership theories, communication, barriers to effective communication organization culture, elements and types of culture, managing cultural diversity.

Controlling









                      3
Process of controlling, types of control, budgetary and non-budgetary control, q-techniques, managing productivity, cost control, purchase control, maintenance control, quality control, planning operations
Suggested Readings

1. Stephen P. Robbins & Mary Coulter, Management, Prentice Hall of India, 8th edition.

2. Charles W L Hill, Steven L McShane, Principles of Management, McGraw Hill Education, Special Indian Edition, 2007.

3. Hellriegel, Slocum & Jackson, Management - A Competency Based Approach, Thomson South Western, 10th edition, 2007.

4. Paneer Selvam. R, Engineering Economics, Prentice Hall of India, New Delhi, 2002.

5. Wheeler. R, Engineering economic analysis, oxford University Press, 2004.

	Course: Engineering Drawing
	Semester: II

	Course Code: MET/MEL 1203
	L   T   P
	1   0   2
	Credits: 2


Objective: To train the students in engineering drawing with the use of AutoCAD and also to provide accurate and easily modifiable graphic entities.
Syllabus
Sectional Views 









          2

Types of sections, conversion of pictorial view into sectional orthographic views (first angle projection method only).

Missing Views    









          2

Draw missing view from the given orthographic views, simple components (first angle projection method only).

Isometric Projection
 








          2

Conversion of orthographic views into isometric view/projection, (including rectangular, cylindrical objects, representation of slots on sloping as well as plane surfaces)
Projections of Solids
 








          2

Projections of prism, pyramid, cone, cylinder, tetrahedron, cube with their axes inclined to one reference plane and parallel to other.

Sections of Solids 









          2

Solids: prism, pyramid, cone, cylinder, tetrahedron, cube, cone, pyramid and tetrahedron resting on their base on horizontal plane, prism, and cylinder: a) axis parallel to both the reference plane b) resting on their base on HP. Section plane inclined to one reference plane and perpendicular to other.

Developments of Surfaces








          2

Developments of lateral surfaces of cube, prisms, cylinder, pyramids, cone and their applications such as tray, funnel, chimney, pipe bends etc.

Free Hand Sketches
 








          2

Free hand sketches of nuts, bolts, rivets, threads, split pin, foundation bolts, keys and couplings.

Suggested Readings

1. Bhatt N. D, Engineering Drawing, Charotkar Publishing House.

2. Dhawan R. K, Engineering Drawing, S. Chand Co.

3. Bhatt N. D, Machine Drawing, Charotkar Publishing House.

List of Practical
1. Sectional View.
2. Isometric projection.
3. Missing Views.
4. Projection of solids.
5. Section of solids.
6. Development of surfaces.
	Course: Fundamentals of Electrical and Electronics Engineering
	Semester: II

	Course Code: EET/EEL 1201
	L   T   P
	4   0   2
	Credits: 5


Objective: To introduce the students to the basics of DC and AC motors and transistors which enable their comparative ability.
Syllabus
Introduction









                      6

Electrical power supply system generation, transmission, distribution & utilization. ac supply & DC supply, cycle, frequency, phase, period, max, average, R.M.S. value, concept of current, voltage, power & energy in R, L, & C circuits., three phase supply: star & delta circuit, line & phase relationship, power equation.

DC Motor 









                       4

Construction and principle of operation, speed torque characteristics
AC motor










          6
Construction and principle of operation of 3 phase induction motor. Speed torque characteristics, slip, speed control (VFD), reversal of rotation, starters, Single phase motor, and universal motor.

AC Machines Transformer 








           6
Construction and principle of operation, EMF equation and transformation ratio, load test, efficiency and regulation
Electronic Devices









        12
Introduction to electronic devices, their symbols, principle of working and testing procedure – Diode, Zener diode, Power diode, Varactor diode, Bipolar Junction Transistor (BJT), Field Effect Transistor(FET) - JFET & Circuit diagram and operation- Half wave, full wave & bridge rectifier ,Filters – L, C, L-C, п filter, MOSFET, Transistor as a switch and amplifier, single stage transistor amplifier CB, CE and CC configuration.

Digital Electronics









        10
Number system- Decimal, Binary, Hexadecimal, BCD, decimal to binary conversion, Decimal – Hexadecimal conversion, Study of logic gates.
Suggested Readings

1. Cotton.H, Electrical Technology, Pitman.
2. Theraja .B.L, Electrical Technology Vol I to IV, S.Chand Publications.

3. Boylsyead, Electronic Devices and Circuit, Pearson.

4. Morris Mano, Digital Design, PHI.

List of Practical
Electrical

1. For a given resistive & inductive series & parallel circuit, select ammeter, voltmeter & wattmeter. Make the connections and measure current, voltage and power drawn by the circuit. Measure it by clip on meter & compare it.
2. For a given DC Shunt/Series motor, select suitable meters, make connections as per diagram, check the connections and run the motor. Take the meter readings to draw speed torque characteristics. Make suitable changes in the connections to reverse the direction of rotation.

3. For the above given motor prepare a circuit to control its speed above

4. & below normal, plot its graph.

5. List specifications of given single phase transformer. Perform no load test on the transformer to find transformation ratio.
6. Prepare actual wiring on a board to study and operate one lamp controlled by one switch, staircase wiring, go down wiring using casing capping.
Electronics

1. Use of multimeter (analog and digital) for current, voltage and resistance measurement (Use of color code for resistors).

2. Study of front panel of CRO and measurement of frequency and voltage.

3. I) Measurement of L, C, R on LCR meter

4. II) Testing of an IC using IC tester

5. Testing of components like diode, FET, MOSFET, LED, SCR, diac, triac, Zener diode ,inductor, capacitor using a multimeter .

6. I) Line and load regulation of un-regulated power supply and regulated power supply.

7. II) To plot the frequency response of single stage RC coupled amplifier and calculate band width.

8. Verify truth tables for logic gates- . NOT, AND, OR, NAND, NOR, XOR, XNOR.

	Course: Surveying
	Semester: III

	Course Code: CET/CEL 2101
	L  T  P
	3  0  2
	Credits: 4


Objective: To introduce the principles of various surveying methods and their applications in civil engineering projects.
Syllabus

Types of Survey 









          3

Definition, objects of surveying, principles of surveying, uses of survey, classification of surveying, plane survey and geodetic survey, secondary based on instruments, method, object, nature.

Compass Survey









          8

Principle of compass survey, bearing of lines: meridian true, magnetic, and arbitrary. bearing: fore bearing, back bearing, whole circle bearing, quadrant bearing system and reduced bearing, conversion of bearings, finding included angles from bearings; prismatic compass: component, construction and use, local attraction, causes, precautions to be taken to avoid and correction   of   bearings   affected   due   to   local   attraction, calculation of included angles; traversing: open traverse, closed traverse, check on open and closed traverse, graphical adjustment for closing error, and numerical problems on calculation of bearings, angles and local attraction.

Leveling










       10

Definitions: level surface, level line, horizontal line, vertical line, datum surface, reduced level, bench mark and its types; dumpy level: components, construction, line of sight, line of collimation, bubble tube axis, leveling staff, telescopic and folding type, foresight, back sight, intermediate sight, change point, height of collimation, fundamental axes and their relationship recording in level book, temporary adjustments of dumpy level,  method of reduction of levels: height of instrument method and rise and fall method, arithmetical checks, numerical problems, computation of missing readings, classifications of leveling: simple, differential, profile, cross sectional, fly and check leveling, study and use of tilting level & auto level,  sources and errors in levelling, precautions and difficulties faced in levelling.

Tacheometry 










         10
Definitions, Instruments used, Methods, principles of stadia systems, instrument constants, Stadia method, inclined sights, Anallactic lens, Subtense and tangential methods, errors and precision, introduction to modern instruments: electronic distance measurement.

Contouring










          6
Definitions: contour, contour interval, horizontal equivalent, characteristics of contours, methods of locating contours, interpolation of contours, establishing grade contours.

Area and Volume Measurements
   8
Construction and use of polar planimeter for measurement of area and simple numerical problems, study and use of digital planimeter, concept of computation of volume by trapezoidal and prismoidal formulae (no numerical problems)

Suggested Readings

1. Punmia, B.C. and Jain, A.K.; Surveying, Laxmi Publication (P) Ltd.

2. Chandra A.M., "Plane Surveying", New Age International Publishers.

3. Arora K.R., "Surveying Vol I & II", Standard Book house.

4. Roy S.K., "Fundamentals of Surveying", Prentice Hall of India.

List of Practical
1. 
Measurement of distance by tape and ranging.

2. 
Locating various objects on ground by tape and optical square/cross staff survey.

3. 
Measurement of area of polygon by tape and optical square/cross staff survey.

4. 
Measurement of bearing of sides of traverse with prismatic compass and computation of included angle.

5. 
Locating given building by tape and compass traversing.

6. 
Determination of elevation of various points with dumpy level by height of instrument and rise and fall method.

7. 
Fixing benchmark with respect to temporary benchmark with dumpy level by fly levelling and check levelling.

8. 
L-section and cross-section of road.

9. 
Measurement of horizontal angles by using Theodolite: Method of repetition.

10. 
Measurement of vertical angles by using Theodolite.

Suggested Readings

1. James M. Anderson and Edward M. Mikhail, Surveying, Theory and Practice, 7th Edition, McGraw Hill, 2001.

2. Arora K.R., "Surveying Vol I & II", Standard Book house.

3. Roy S.K., "Fundamentals of Surveying", Prentice Hall of India.

	Course: Mechanics of Structures
	Semester: III

	Course Code: CET/CEL 2102
	L   T   P
	3   1   2
	Credits: 5


Objective: To develop skills to analyze beams and draw correct and complete shear and moment diagrams for beams with a deeper understanding of the loads, stresses, and strains acting on a structure and their relations in the elastic behavior.
Syllabus

Stress & Strain 









          8
Definition of rigid body, plastic body, mechanical properties of metal such as elasticity & elastic limit, definition of stress, strain, modulus of elasticity, SI unit, classification of stress, strain, sign convention. stress, strain curve for mild steel and HYSD bar, yield stress/proof stress, ultimate stress, breaking stress and percentage elongation, deformation of body due to axial load, deformation of a body subjected to axial forces, deformation of body of stepped c/s due to axial load, max stress and min stress induced, stresses in bars of composite section & deformation, shear stress, shear strain & modulus of rigidity, complementary shear stress, state of simple shear, punching shear.

Elastic Constants & Principal Stresses






          8

Definition of lateral strain, Poisson’s ratio, change in lateral dimensions, volumetric strain due to uniaxial force and change in volume, biaxial and tri-axial stresses and volumetric strain & change in volume, definition of bulk modulus, volumetric strain, relation between modulus of elasticity, modulus of rigidity and bulk modulus, definition of principal planes & principal stresses, principal planes & stress due to bi-axial stress system & due to state of simple shear. (Analytical method only)

Shear Force and Bending Moment 







         8
Types of beams - cantilever, simply supported, fixed and continuous beams, types of loading- point load, uniformly distributed load, support reactions for determinate structures, concept of shear force and bending moment, sign convention, relation between bending moment, shear force and rate of loading, shear force and bending moment diagrams for simply supported beams, overhanging beams and cantilever subjected to point loads, UDL and couples, point of contraflexure.
Moment of Inertia









         4
Concept of moment of inertia M.I of plane areas such as rectangle, triangle, circle, semicircle and quarter circle, parallel axis and perpendicular axis theorem M.I of composite sections, built up sections, symmetrical and unsymmetrical sections, radius of gyration & polar moment of inertia.

Stresses in Beams









          6
Bending Stresses in beams: concept of pure bending, theory of simple bending, assumptions in theory of bending, neutral axis, bending stresses and their nature, bending stress distribution diagram, moment of resistance, application of theory of bending to symmetrical and unsymmetrical sections, shear stresses in beams: shear stress equation, meaning of terms in equation, shear stress distribution for rectangular, hollow rectangular, circular sections and hollow circular sections, relation between max shear stress and average shear stress.
Strain Energy









          4
Types of loading – gradual, suddenly applied load & impact load, definition of strain energy, modulus of resilience and proof resilience, comparison of stresses due to gradual load, sudden load and impact load.

Suggested Readings

1. Singer F. L., “Strength of Materials”, Harpe Collins Publishers India, Delhi.

2. Khurmi R. S., “Strength of Materials”, S. Chand & Company Delhi.

3. Junnarkar S. B., “Mechanics of Structures volume –I & II”, Charotar Publishing House, Anand.

List of Practical
Group – A (Any Six)

1. Identify the components of universal testing machine & tension test on mild steel.

2. Tension test on   tor steel / deformed bars.

3. Izod Impact test on mild steel, brass, copper and cast iron.

4. Charpy impact test on mild steel, brass, copper and cast iron.

5. Flexural test on timber.

6. Flexure test on floor tiles or roofing tiles.

7. Shear Test on metal.

8. Water Absorption & Compression test (Dry & Wet) on bricks

9. Abrasion Test on flooring tiles.

Group - B

1. Drawing of Shear force and Bending Moment diagrams on Graph Paper (6 Problems)

2. Graphical Solution of Two Problems on simple frames

i) Cantilever

ii) Simply supported on A2 size sheet with their analytical solutions

	Course: Building Construction
	Semester: III

	Course Code: CET/CEL 2103
	L   T   P
	3   0   2
	Credits: 4


Objective: To introduce students to fundamentals of techniques used in construction of buildings.

Syllabus
Foundations and Walls








        10
Introduction: Definition of a building, classification of buildings based on occupancy, Different parts of a building, Foundations: Concept of foundation and its purpose, Types of foundation-shallow and deep, Shallow foundation - constructional details of: Spread foundations for walls, thumb rules for depth and width of foundation and thickness of concrete block, stepped foundation, masonary pillars and concrete columns, raft foundation, soil stabilization, soil reinforcement, Deep foundations; Pile foundations - their suitability (This topic may be demonstrated with the help of transparencies), Earthwork, Surface excavation, definition, setting out, cutting, filling and blasting, Excavation of foundation, trenches, shoring, timbering and dewatering, Walls: Purpose of walls, Classification of walls - load bearing, non-load bearing, dwarf, retaining, breast walls and dhaji walls, Classification of walls as per materials of construction: brick, stone, reinforced brick, reinforced concrete, precast, hollow and solid concrete block and composite masonry walls, Partition walls: Constructional details, suitability and uses of brick and wooden partition walls, Mortars: types, selection of mortar and its preparation, Scaffolding, construction details and suitability of mason’s brick layers and tubular scaffolding, shoring, underpinning, Masonry, Brick Masonry: Definition of terms, bond, facing, backing, hearting, column pillar, jambs, reveals soffit, plinth masonry, header, stretcher, bed of bricks bat, queen closer, king closer, frog and quoin, Bond – meaning and necessity; English and Flemish bond, Construction of brick walls –methods of laying bricks in walls, precautions observed in the construction of walls, methods of bonding new brick work with old toothing, racking, back and (block bonding), Expansion and contraction joints, Stone Masonry, Glossary of terms – natural bed, bedding planes, string course, corbel, cornice, block in course grouting, moulding, templates throating, thorugh stone parapet, coping, plaster and buttress, Types of stone masonry, rubble masonry, random and coursed ashlar masonry, principles to be observed in construction of stone masonry walls
Arches, Lintels, Doors, Windows and Water Proofing 




        10
Arches and Lintels: Meaning and use of arches and lintels: Glossary of terms used in arches and lintels - abutment, peir, arch ring, intrados, soffit, extrados, voussoiers, springer, springing line, crown, key stone, skew back, span, rise, depth of an arch, haunch, spandril, jambs, bearing, thickness of lintel, effective span, Arches:, Types of Arches - Semicircular, segmental, elliptical and parabolic, flat, inverted and relieving, Stone arches and their construction, Brick arches and their construction, Lintels, Purpose of lintel, Materials used for lintels: RCC, RBC, stone, steel and timber, Cast-in-situ and pre-cast lintels, Lintel along with sun-shade or chhajja, , Doors, Windows and Ventilators: Glossary of terms, Classification and their suitability for different situations, Damp Proofing and Water Proofing: Dampness and its ill effects on bricks, plaster, wooden fixtures, metal fixtures and reinforcement, damage to asthetic appearance, damage to heat insulating materials, damage to stored articles and health, sources and causes of dampness, Types of dampness - moisture penetrating the building from outside e.g. rainwater, surface water, ground moisture, Moisture entrapped during construction i.e. moisture in concrete, masonry construction and plastering work etc., Moisture which originates in the building itself i.e. water in kitchen and bathrooms etc., Damp proofing materials and their specifications: rich concrete and mortar, bitumen, bitumen mastic, polymer coating, use of chemicals, Damp proofing of : basement, ground floors, plinth and walls, special damp proofing  arrangements in bathrooms, WC and kitchen, damp proofing for roofs and window sills

Floors, Roofs, Stairs and Surface Finishes






        10
Floors: Glossary of terms-floor finish, topping, under layer, base course, rubble filling and their purpose, Types of floor finishes - cast-in-situ, concrete flooring (monolithic, bonded) Terrazo tile flooring, stone (marble and kota) flooring, PCV flooring, Terrazo flooring, Timber flooring, description with sketches of the methods of construction of the floors and their specifications., Roofs: Glossary of terms for pitched roofs - batten, eaves, barge, facia board, gable, hip, lap, purlin, rafter, rag bolt, valley, ridge, Types of roofs, concept of flat, pitched and arched roofs, Ceilings – Gypsum, plaster boards, cellotex, fibre boards, Stairs: Glossary of terms: Staircase, winders, landing, stringer, newel, baluster, riser, tread, width of staircase, hand-rail, nosing, Classification of staircase on the basis of material – RCC, timber, steel, Aluminium, Planning and layout of staircase: Relations between rise and tread, determination of width of stair, landing etc, Various types of layout - straight flight, dog legged, open well, quarter turn, half turn (newel and geometrical stairs), bifurcated stair, spiral stair., Surface Finishes: Plastering - classification according to use and finishes like grit finish, rough cast, pebble dashed, concrete and stone cladding, plain plaster etc., dubbing, proportion of mortars used for
different plasters, techniques of plastering and curing, Pointing - different types of pointing and their method, Painting - preparation of surface priming coat and application of paints on wooden, steel and plastered wall surfaces, White washing, colour washing and distempering, polishing, application of cement and plastic paints, Commonly used water repellent for exterior surfaces, their names and Applications.
Anti-Termite, Planning, Repair and Maintenance




        10
Anti-Termite Measures (As per IS 6313 –I – III): Introduction, site preparation and chemicals used in anti-termite treatment, Treatment of masonry foundation, Treatment of RCC foundation, Treatment of top surface of earth filling, Treatment of junction of walls and floors, Treatment along external perimeter of building, Treatment and selection of timber, Treatment in existing buildings, Building Planning: Site selection: Factors to be considered for selection of site for residential, commercial, industrial and public building, Basic principles of building planning, arrangement of doors, windows, cupboards etc for residential building, Orientation of building as per IS: 7662 in relation to sun and wind direction, rains, internal circulation and placement of rooms within the available area., Planning of building services, Repair and Maintenance of Buildings : Introduction, Importance of repair and maintenance of buildings, Common repair problems and their solutions, Cracks in buildings, Repair of DPC against rising dampness, Repair and maintenance of public health services, Types of materials for building repairs, Green Buildings: Green building concept, objective, goal of green buildings, structure design efficiency, energy efficiency, water efficiency, material efficiency, resource efficiency, indoor environmental quality enhancement, operations and maintenance optimization, waste reduction, 

List of Practical
i) 
Demonstration of tools and plants used in building construction

ii) 
Layout of a building: two rooms building with front verandah

iii) 
To construct brick bonds (English bond only) in one, one and half and two brick
thick: 

(a) Walls for L, T and cross junction 


(b) Columns

iv) 
Demonstration of pre-construction and post-construction termite treatment of building and woodwork

v) 
Demonstration of following items of work at construction site:

a) 
Timbering of excavated trenching

b) 
Damp proof courses

c)
 Construction of masonry walls

d) 
Flooring: Laying of \flooring on an already prepared lime concrete base

e) 
Plastering and pointing

f) 
White and colour washing

g) 
Use of special type of shuttering/cranes/heavy machines in construction work

h) RCC work

Suggested Readings

1. Rangwala, S C, "Building Construction"; Anand, Charotar Book Stall

2. Kulkarni, GJ, "A Text Book of Building Construction", Ahmedabad Book Depot

3. Arora, SP and Bindra, SP, "A Text Book of Building Construction", New Delhi Dhanpt Rai and Sons.

4. Sushil Kumar, "Building Construction", Standard Publishers Distributors, Delhi

5. Punmia B.C. Building Constriction, Firewall Media
6. Francis D. K. Ching, Ian M. Shapiro, Green Building Illustrated, John Wiley & Sons

	Course: Fluid Mechanics - I
	Semester: III

	Course Code: CET/CEL 2104
	L   T   P
	3   1   0
	Credits: 4


Objective: To familiarise students with fundamental concepts in fluid mechanics including dimensional analysis.
Syllabus

Properties of Fluid









          4
Definition of fluid, difference in behavior of fluid with respect to solids, introduction to fluid mechanics and hydraulics, branches of hydraulics-hydrostatics and hydrodynamics, importance of hydraulics with respect to irrigation and environmental engineering, physical properties of fluid mass density, weight density, specific volume, specific gravity, surface tension and capillarity, compressibility, viscosity, Newton’s law of viscosity, dynamic and kinematics viscosity, ideal and real liquids

Hydro-static Pressure









          8
Free liquid surface, definition of pressure and its SI unit, hydro-static pressure at point, Pascal’s law variation of pressure in horizontal and vertical direction in static liquid pressure diagram, total hydro-static pressure and center of pressure, determination, of total pressure & center of pressure on vertical & inclined faces of dams, sluice gates, sides and bottom of water tanks, determination of total hydro-statics pressure & center of pressure on sides and bottom of tank containing two liquids, determination of net hydro-static pressure and center of pressure on vertical surface in contact with liquid on either side, numerical Problems.

Measurement of Liquid Pressure in Pipes






         4
Concept of pressure head and its unit, conversion of pressure head of one liquid in to other devices for, pressure measurements in pipes–piezometer, U-tube manometer, Bourdon’s pressure gauge, principle of working and limitations, measurement of pressure difference using differential manometer, U-tube differential manometer and inverted U-tube differential, manometer, numerical Problems.

Fundamentals of Fluid Flow







         6

Concept of flow, gravity flow and pressure flow, types of flow-steady and unsteady, uniform and non-uniform, laminar and turbulent, various combinations of flow with practical examples, Reynolds number and its application, stream line and equipotential line, flow net and its uses, discharge and its units continuity equation for fluid flow. datum, head, pressure head, velocity head and total head, Bernoulli’s theorem, loss of head and modified Bernoulli’s theorem, impulse momentum theorem numerical problems.

Suggested Readings:

1. Dr. P. N. Modi & Dr. S. M. Seth; “Hydraulics & Fluids Mechanics”; Standard Book House, Delhi

2. S. Ramamrutham; Hydraulics & Fluids Mechanics ; Dhanpat Rai & Sons, Delhi

3. R. S. Khurmi; “A Text Book of Hydraulics, Fluids Mechanics Hydraulics Machines”; S. Chand & Company Ltd. New Delhi

4. R. K. Rajput; “A Text Book of Fluids Mechanics Hydraulics Machines”; S. Chand & Company Ltd. New Delhi

5. Dr. Jagdish Lal; “Fluids Mechanics Hydraulics”; Metropolitan Book Co. Private Ltd. New Delhi

	Course: Engineering Geology
	Semester: III

	Course Code: CET 2105
	L   T   P
	3   0   0
	Credits: 3


Objective: To understand the importance of geological knowledge of earth, earthquake, volcanism in projects such as dams, tunnels, bridges, roads, airport and harbor.

Syllabus
Physical Geology









           8
Geology in civil engineering, branches of geology, structure of earth and its composition, weathering of rocks, scale of weathering, soils, landforms and processes associated with river, wind, groundwater and sea, relevance to civil engineering, plate tectonics, earth quakes, seismic zones in India.

Mineralogy










           8
Physical properties of minerals, quartz group, feldspar group, pyroxene, hypersthene and augite, amphibole, hornblende, mica, muscovite and biotite, calcite, gypsum and clay minerals.

Petrology










          8
Classification of rocks, distinction between igneous, sedimentary and metamorphic rocks, engineering properties of rocks, description, occurrence, engineering properties, distribution and uses of granite, dolerite, basalt, sandstone, limestone, laterite, shale, quartzite, marble, slate, gneiss and schist.

Structural Geology and Geophysical Methods





          8
Geological maps, attitude of beds, study of structures, folds, faults and joints, relevance to civil engineering, Geophysical methods, Seismic and electrical methods for subsurface investigations.

Application of Geological Investigations






           8
Remote sensing for civil engineering applications; geological conditions necessary for design and construction of dams, reservoirs, tunnels, and road cuttings, hydro-geological investigations and mining, coastal protection structures, investigation of landslides, causes and mitigation.
Improvement of Foundation Rocks







           3
Precaution and treatment against faults, joints and ground water, retaining walls and other precautions

Suggested Readings

1. Varghese P.C., Engineering Geology for Civil Engineering, Prentice Hall of India Learning Private Limited, New Delhi, 2012

2. Venkat Reddy D., Engineering Geology, Vikas Publishing House Pvt. Lt, 2010
3. Gokhale KVGK, Principles of Engineering Geology, B.S. Publications, Hyderabad 2011

4. Muthiayya V.D., A Text of Geology, Oxford IBH Publications, Calcutta, 1969

5. Blyth F.G.H. and de Freitas M.H., Geology for Engineers, Edward Arnold, London, 2010

6. Bell F.G., Fundamentals of Engineering Geology, B.S. Publications. Hyderabad 2011

7. Dobrin M.B., An introduction to geophysical prospecting, McGraw Hill, New Delhi, 1988
Objective: To enable students to learn about the fundamentals of environment, concept of ecology, soil formation mechanism, basic properties of soil, soil erosion and about wastelands. The course also includes about origin and remedy of environmental pollution and regarding the national concern to protect the environment.
	Course: Environmental Studies
	Semester: III

	Course Code: HST2102
	L   T   P
	3   0   0
	Credit: 3


Syllabus

Fundamentals of Environment






                    10
Meaning of environment, types and components of environment, nature and scope of the subject, need for environment studies, man-environment relationship, biogeochemical cycles (carbon cycle, oxygen cycle, nitrogen cycle, phosphorus cycle, sulphur cycle) 

Ecology and Ecosystem







                      8
Concept of ecology, population ecology, biome ecology, ecosystem ecology, pyramid of numbers, pyramid of energy, food chains and food webs in ecosystem, grazing food chain, detritus food chain, ecological interactions.
Soil, Water and Air Resources






                      8
Soil formation, basic properties of soil, soil erosion, wastelands, properties of water, hydrological cycle, water resources, ground water, water table, composition of air, structure of atmosphere.
Environmental Pollution







                      6
Air, water, soil, causes and effects and control measures, specially: acid rain, ozone layer depletion, greenhouse gas effect and global warming, waste management: prevention and control measures of solid waste (general), effects of air pollution on human health, flora and fauna.
National Concern for Environment   




                                  4

Important environmental protection acts in India – soil, water, air (prevention and control of pollution) act, wild life conservation and forest act, functions of central and state pollution control boards, issues involved in enforcement of environmental legislation.
Energy Resources and Conservation



                                           10 
Energy resources and their exploitation, conventional energy sources: coal, oil, biomass and nature gas (overview), over utilization, non-conventional energy sources: hydroelectric power, tidal, wind, geothermal energy, solar collectors, photovoltaic, nuclear-fission and fusion, energy use pattern and future need projection in different parts of the world, energy conservation policies.

Suggested Readings
1. K M Agrawal, P K sikdar and S C Deb, A Textbook of environment; Macmillan Publishers India Limited.

2. Jeyalakshmi. R, “Principles of Environmental Studies”, 1st Edition, Devi Publications, Chennai, 2006.

3. Sharma. B. K. and Kaur, Environmental Chemistry, Goel Publishing House, Meerut, 1994.

4. De A. K., Environmental Chemistry, New Age International, New Delhi, 1996.

5. Dara S.S., “A Text Book of Environmental chemistry and Pollution Control”, .Chand &Company Ltd., New Delhi, 2004.

6. Dr. Rahavan Nambiar, “Text book of Environmental Studies”, Scitech Publication (India) Pvt. Ltd., Second Edition.
	Course : Development of Life Skills
	Semester: III

	Course Code: HST/HSL 2103
	L   T   P
	1   0   2
	Credit: 2


Objective: It is aimed at making students gain communication and reading skills and personality development including stress and time management.
Syllabus

Importance of DLS








                      2
Introduction to subject, importance in present context, application
Information Search








                      4
Information source, primary, secondary, tertiary print and non-print, documentary, electronic information center, library, exhibition, government departments, internet information search process of searching, collection of data questionnaire, taking interview, observation method.

Written Communication








          2
Method of note making: report writing concept, types and format
Self-Analysis










          3
Understanding self-attitude, aptitude, assertiveness, self-esteem, confidence buildings, concept of motivation
Self-Development









          6
Stress management, concept, causes, effects, remedies to avoid/minimize stress. health management, importance, dietary guidelines and exercises, time management- importance, process of time planning, urgent vs importance, factors leading to time loss and ways to handle it, tips for effective time management, emotion, concept, types, controlling, emotional intelligence, creativity, concept, factors enhancing creativity, goal setting, concept, setting smart goal.
Study Habits










          2
Ways to enhance memory and concentration, developing reading skill, organization of knowledge, model and methods of learning.

Suggested Readings
1. Marshall Cooks, Adams Time management, Viva Books.
2. Mc Grath E. H , S.J. Basic Managerial Skills for All, Pretice Hall of India, Pvt Ltd.
3. Allen Pease, Body Language, Sudha Publications Pvt. Ltd.

4. Lowe and Phil, Creativity and problem solving, Kogan Page (I) P Ltd.
5. Adair, Decision making & Problem Solving, Orient Longman.
6. Bishop, Sue, Develop Your Assertiveness, Kogan Page India.

7. Marion E Haynes, Make Every Minute count, Kogan page India.
8. Pearson Education Asia, Organizational behavior, Tata McGraw Hill.
9. Richard Hale, Peter Whilom, Target and Goal Achievement, Kogan page India.

10. Chakravarty, Ajanta, Time management, Rupa and Company.

	Course: Advance Surveying
	Semester: IV

	Course Code: CET/CEL 2201
	L   T   P
	3  0   2
	Credits: 4


Objective: To familiarise students with advanced surveying techniques including geodetic measurements and control survey methodology and its adjustments.
Syllabus

Control Surveying 









         6
Horizontal and vertical control, methods: specifications triangulation baseline instruments and accessories corrections satellite stations reduction to centre trigonometrical levelling single and reciprocal observations traversing, Gale’s table.

Survey Adjustment 









         6
Errors, sources, precautions and corrections, classification of errors true and most probable values weighed observations method of equal shifts principle of least squares normal equation correlates level nets adjustment of simple triangulation networks.
Curves










         12
Classification of curves, elements of simple, circular, transition and vertical curves, theory and methods of setting out circular, transition and vertical curves, special field problems.
Total Station

       








           9

Basic principle: classifications electro-optical system: measuring principle, working principle, sources of error, infrared and laser total station instruments, microwave system: measuring principle, working principle, sources of error, microwave total station instruments, comparison on between electro optical and microwave system, care and maintenance of total station instruments, modern positioning systems traversing and trilateration.

GPS Surveying









           9

Basic concepts: different segments - space, control and user segments satellite configuration signal structure orbit determination and representation, anti-spoofing and selective availability task of control segment, hand held and geodetic receivers, data processing, traversing and triangulation.

Suggested Readings

1. James M. Anderson and Edward M. Mikhail, "Surveying, Theory and Practice", 7th Edition, McGraw Hill, 2001.

2.  Bannister and S. Raymond, "Surveying", 7th Edition, Longman 2004.

3.  Laurila, S.H. "Electronic Surveying in Practice", John Wiley and Sons Inc, 1993

4. Alfred Leick, "GPS satellite surveying", John Wiley & Sons Inc., 3rd Edition, 2004.

5.  Guocheng Xu, "GPS Theory, Algorithms and Applications", Springer - Berlin, 2003.

6.  Satheesh Gopi, Rasathishkumar, N. Madhu, “Advanced Surveying, Total Station GPS and Remote Sensing" Pearson education, 2007.

List of Practical
1. Using accessories carry out temporary adjustments of plane table. Locating details by method of radiation.
2. Locating details with plane table by method of intersection.

3. Understanding the components of theodolite and their functions, reading the vernier and temporary adjustments of theodolite.

4. Measurement of horizontal angle by transit theodolite.

5. Measurement of horizontal angle by method of repetition.

6. Measurement of vertical angles by theodolite.

7. Measurement of Magnetic bearing of a line using theodolite.

8. Measurement of deflection angle by taking open traverse of 4 –5 sides.

9. To find reduced levels and horizontal distances using theodolite as a Tacheometer.

10. To find constants of a given Tacheometer.

11. Study and use of 1 second Micro Optic Theodolite for measurement of horizontal and vertical angles

12. Study of E.D.M. for knowing its components.

13. Use of EDM for finding horizontal and vertical distances and reduced levels.

14. Determine the geographical parameters by total station.

Instructions:

1) Group size for Practical work should be limited to maximum 6 Students.

2) Each student from the group should handle the instrument to understand the function of different components and use of the instrument.

3) Drawing, plotting should be considered as part of practical.

4) One full day per project is required for carrying out project work, which is to be plotted on a drawing sheet.

5) Term work should consist of record of all practical and projects, in field book and drawing sheets for the given projects.

Intellectual Skills to be developed:

1) Identify the components of plane table, theodolite, and advanced survey instruments.

2) Know the working principles of these survey instruments.

3) Finding the horizontal and vertical distances.

4) Identifying errors in setting out curve and tabulating elements of a curve.

Motor Skills to be developed:

1) Taking and recording the observation in the field book.

2) Preparing drawings, maps etc. with the observed data.

3) Setting out curve for the given alignment.

4) Use Micro optic thodolite, EDM for finding different parameters.

	Course: Building Design & Drawing
	Semester: IV

	Course Code: CET/CEL 2202
	L   T   P
	1   0   2 
	Credits: 2


Objective: To develop skills for building planning, designing, preparing drawings and selecting materials.
Syllabus

Drawing of Building Elements                                                                                                      3
Drawing of various elements of buildings like various types of footing, open foundation, raft, grillage, pile and well foundation, drawing of frames of doors, window, various types of door, window and ventilator, lintels and arches, stairs and staircase, trusses, flooring, roofs etc.

Building Planning                                                                                                                           2
Provisions of national building code, building bye-laws, open area, setbacks, far terminology, principle of architectural composition (i.e. unity, contrast, etc.), principles of planning, orientation

Building Services                                                                                                                            2
Introduction of building services like water supply and drainage, electrification, ventilation and lightening and staircases, fire safety, thermal insulation, acoustics of buildings.

Design and Drawing of Building 







          3

Design and preparation of detailed drawings of various types of buildings like residential building, institutional buildings and commercial buildings, detailing of doors, windows, ventilators and staircases etc.

Perspective Drawing                                                                                                                      2
Elements of perspective drawing involving simple problems, one point and two point perspectives, energy efficient buildings.

Suggested Readings

1. Malik & Meo, “Civil Engineering Drawing”, Computech Publication Ltd New Asian; 5th edition
2. Shah, Kale & Patki, “Building Design and Drawing”, Tata McGraw-Hill.
3. Gurucharan S. & Jagdish S., “Building Planning, Design and Scheduling”, Standard Publication Distributors, New Delhi.
List of Practical

1. Sketches of various building components.

2. One drawing sheet of various building components containing doors, windows ventilators, lintels and arches stairs foundations etc.

3. One drawing sheets each for services and interiors of buildings.

4. One drawing sheet containing detailed planning of one/two bed room residential building (common to all students) 

5. One drawing sheet each of residential and institutional building (Each student perform different drawing).

6. Use of AutoCAD for preparation of drawings.

	Course: Highway Engineering
	Semester: IV

	Course Code: CET/CEL 2203
	L   T   P
	3   0   2
	Credits: 4


Objective: To give an overview about the highway engineering with respect to planning, design, construction of highways as per IRC standards, specifications and methods.

Syllabus

Road Engineering 








                     3

Importance of road in India, classification of roads according to Nagpur plan (location and function), and third road development plan, traffic and tonnage, classification of urban roads
Investigation for Road Project




                                              3
Reconnaissance survey, preliminary survey and location survey for a road project, detailed survey for cross drainage- L-section and C/S sections, fixing the alignment of road, factors affecting alignment of road, drawings required for road project- key map, index map, preliminary survey plan and detailed location survey plan, L-section and C/S sections cross drainage work, land acquisition plan, survey for availability of construction material, location plan of quarries.

Geometric Design of Highways 




                                            12

Camber- definition, purpose, types, IRC specifications, kerbs, road margin, road formation, right of way, design speed: IRC specifications, gradient, sight distances: definition, types, IRC specification, curves: necessity, types: horizontal, vertical and transition curves, widening of roads on curves, super elevation: definition, formula for calculating super elevation, minimum and maximum values of super elevation, and methods of providing super elevation, sketching of standard C/S of national highway in embankment and cutting, simple problems on geometric design of road.

Construction of Roads Pavements and materials                                                                14  

Types of road materials and tests: soil, aggregates, bitumen, cement concrete, test on soil sub grade, C.B.R. test, test on aggregate: Los Angeles abrasion, impact, and shape test, tests on bitumen: penetration, ductility and softening point test, pavement: objective of pavement, structure of pavement, function of pavement components, types of pavement, construction of earthen road: general terms used, borrows pits, spoil bank, lead and lift, balancing of earthwork. construction procedure, soil stabilized roads: necessity, methods of soil stabilization, brief details of mechanical soil stabilization, water bound macadam roads: materials used, size and grading of aggregates and screening, construction procedure including precautions in rolling, construction of bituminous roads, terms used: bitumen, asphalt, emulsion, cutback, tar, common grades adopted for construction. types of bituminous surface: prime coat, tack coat, seal coat, surface dressing procedure of construction bituminous penetration macadam, and bitumen/tar carpets, procedure of construction, cement concrete pavements: construction procedure and equipments, construction joints, joint filler, and joint sealer
Traffic Engineering 








         6
Traffic volume study, traffic control devices-road signs, marking, signals, traffic island, road intersections- intersections at grade and grade separator intersections, road accident, building code IS: 1904, definition of active earth pressure and passive earth pressure, structures subjected to earth pressure in the field
Suggested Readings

1. Khanna & Justo; Highway Engineering; Khanna Publication
2. Kadiyali, L.R.; Traffic Engineering; Tata McGraw Hill, New Delhi.
IS Codes

1. IRC 37-2012, Tentative guidelines for the design of flexible pavements.

2. IRC 58-2002, Guidelines for the design of Plain Jointed Rigid Pavements for Highways.

List of Practical
Tests on Bitumen

1. To determine the Penetration value of given bitumen sample. 

2. To determine the Softening value of given bitumen sample.
3. To determine the Ductility of given bitumen sample.
4. To determine Marshall Stability and Flow values.
5. To determine the Specific Gravity of given bitumen sample.
6. To conduct Viscosity Test.
7. To conduct Flash and Fire tests for bitumen.
Tests on Aggregates

8. To find the Specific gravity and water absorption value of aggregate.
9. To find Aggregate impact value of given sample of aggregate.

10. To find the Los Angeles Abrasion Value of given sample of aggregate.
11. To find the Crushing Value of given sample of aggregate.

12. To determine the flakiness and elongation index of aggregate.

Suggested Readings

1. S. K. Khanna & C.E.G Justo, “Highway Material Testing”, Nem Chand & Bros. Roorkee.

2. S.K Khanna & C.E.G Justo, “Highway Engineering”, Nem Chand & Bros. Roorkee.

3. L.R. Kadiyali, “Transportation Engineering” Vol. I & II, Khanna Publishers.
	Course: Fluid Mechanics - II
	Semester: IV

	Course Code: CET/CEL 2204
	L   T   P
	3   0   2
	Credits: 4


Objective: To familiarise students with applications of the knowledge in fluid mechanics.
Syllabus

Flow of Liquid through Pipes







         7

Loss of head due to friction, Darcy-Weisbach equation friction factor, relative roughness, Moody’s diagram and its use, common range of friction factor for different types of pipe material, minor loss of head in pipe flow- loss of head due to sudden contraction, sudden expansion, gradual contraction & expansion, at entrance and exit of pipe in various pipe fittings, pipes in series and parallel equivalent pipe, Dupuit’s equation, hydraulic gradient line and energy gradient line, siphon pipe, water hammer in pipes: cause effects and remedial measures use of monograms for design of water distribution system.
Flow through Open Channel







          7
Types of channels- artificial & natural, purposes of artificial channel, different shapes of artificial channels geometrical properties of channel section, wetted area, wetted perimeter, hydraulics radius prismatic channel sections, steady- uniform flow through prismatic channel section, Chezy’s equation and Manning’s equation for calculation of discharge through an open channel, common range of values of Chezy’s constants and Manning’s constant of different types of channel surfaces. Most economical channel section, conditions for most economical channel sections, Froud’s number and its significance, critical, sub-critical and supercritical flow in channel, hydraulic jump its occurrence in field, uses of hydraulic jump.
Flow Measuring Devices








          8
Velocity measuring devices for open channels, floats-surface, sub-surface and float rod pitot tube – principle, expression for velocity, current meter-cup type & propeller type, discharge measuring devices for channels notches -types of notches, expression for discharge. Francis formula, end contraction and velocity of approach weirs-broad crested weir, ogee spillway, and expression for discharge, flumes: venturi flume, standing wave flume, expression for discharge, velocity area method for measurement of discharge through open channels, discharge measuring devices for pipes, venturimeter: component parts, principle of working, study and use of water meter, flow through orifice, orifice: definition and use, types of orifice based on various criteria, coefficient of contraction, coefficient of velocity and coefficient of discharge, relationship between them, discharge through small sharp-edged circular orifice, determination of hydraulic coefficient of orifice, numerical.
Hydraulic Machines









          4
Pumps-definition and types, suction head, delivery head, static head and manometric head, centrifugal pump, component parts and their functions, principle of working, priming, reciprocating pump - component parts and working, submersible pump and jet pump, selection and choice of pump, computation of power required for pumps, turbines-definition and types.
Suggested Readings:

1. Dr. P. N. Modi & Dr. S. M. Seth; “Hydraulics & Fluids Mechanics”; Standard Book House, Delhi

2. S. Ramamrutham; Hydraulics & Fluids Mechanics ; Dhanpat Rai & Sons, Delhi

3. R. S. Khurmi; “A Text Book of Hydraulics, Fluids Mechanics Hydraulics Machines”; S. Chand & Company Ltd. New Delhi

4. R. K. Rajput; “A Text Book of Fluids Mechanics Hydraulics Machines”; S. Chand & Company Ltd. New Delhi

5. Dr. Jagdish Lal; “Fluids Mechanics Hydraulics”; Metropolitan Book Co. Private Ltd. New Delhi

List of Practical
1. Measurements of pressure and pressure head by Piezometer, U-tube manometer

2. Measurement of pressure difference by U-tube differential manometer. Study of bourdon’s gauge

3. Verification of Bernoulli’s theorem

4. Reynolds experiment to study types of flow.

5. Determination of Darcy’s friction factor for a given pipe

6. Determination of Minor losses in pipes (any two)

7. Study and use of Moody’s diagram, Nomogram of Manning’s equation

8. Determination of Manning’s constant or Chezy’s constant for given rectangular channel section.

9. Demonstration of Hydraulic jump

10. Determination of coefficient of discharge for given rectangular or triangular notch.

11. Determination of coefficient of discharge for a given Venturimeter.

12. Demonstration and use of Pitot tube and current meter

13. Determination of hydraulic coefficients for sharp edge orifice.

14. Study & use of water meter.

15. Study of a model of centrifugal and reciprocating pump.

16. Use of characteristic curves/ nomograms /charts / catalogs from manufactures for selection of pump for the designed discharge and head (Refer IS: 9694).
Suggested Readings:

1. S. K. Likhi ; “Hydraulics Laboratory Manual”; T.T.T.I. Chandigarh.
	Course: Concrete Technology
	Semester: IV

	Course Code: CET/CEL 2205
	L   T   P
	3    0   2
	Credits: 4


Objective: To impart knowledge about concrete technology including study of properties of materials to be used for concrete.
Syllabus

Cement
     8
Manufacture of Portland cement, dry process, chemical composition, hydration of cement calcium silicate hydrates, water requirements for hydration ordinary Portland cement, rapid hardening cement, sulphate resisting cement, Portland slag cement, low heat cement, Portland pozzolanas cement testing of cement, fineness test, standard consistency test, setting time test, strength test, soundness test, heat of hydration.

Aggregates and Admixtures
     6

Introduction, classification, source, size, shape, texture strength, modulus of elasticity, bulk density, specific gravity, absorption and moisture content, bulking of aggregates, measurement of moisture content of aggregates cleanliness, soundness of aggregate, alkali aggregate reaction, factors promoting the alkali-aggregate reaction, sieve analysis, qualities of water, use of sea water for mixing concrete admixtures, plasticizers, retarders, retarding plasticizers, accelerators, accelerating plasticizers, air-entraining admixture, damp proofing and water proofing admixture.

Fresh Concrete
     6

Workability, factors affecting workability, measurement of workability, slump test, compaction factor test, flow test, Kelly ball test, Vee Bee consistometer test, segregation, bleeding, setting time of concrete process of manufacture of concrete.

Hardened Concrete
   10

Elastic properties of concrete, relation between modulus of elasticity and strength, factors affecting modulus of elasticity, dynamic modulus of elasticity, creep, measurement of creep, shrinkage, plastic shrinkage, drying shrinkage, factors affecting shrinkage definition of durability, significance of durability, impact of W/C ratio on durability, joints in concrete, concrete subjected to high temperature, freezing and thawing compression test, flexural strength of concrete non-destructive testing methods, magnetic methods, electrical methods.

Concrete Mix Design
     6

Concept of mix design, American concrete institute method of mix design Indian standard recommended method of concrete mix design sampling and acceptance criteria introduction to light-weight concrete, no fines concrete, high density concrete, fibre reinforced concrete.

Suggested Readings

2. Shetty M.S., “Concrete Technology Theory and Practice”, S. Chand Publishers, Reprint 2014.
3.  Gambhir M.L., “Concrete Technology”, Tata McGraw Hill Publishing Co. Ltd, Reprint 2013.
4.  A.M. Neville, “Concrete Technology”, J. J. Brooks, Pearson Education Ltd, 2008.
5.  P.D. Kulkarni, “Text book of Concrete Technology”, New Age International (P) Ltd, 2007.
6.  A.R. Santakumar, “Concrete Technology”, Oxford University Press India, 2006.
7.  Newman John Brian, Choo B. S., “Advanced Concrete Technology: Testing and Quality” Elsevier Ltd, 2003.
List of Practical

1. Standard consistency test of cement.
2. Test for setting time.
3. Fineness test on cement.
4. Soundness test on cement.
5. Bulking of sand by volume method.
6. Slump cone test.
7. Compaction factor test.
8. Vee-Bee consistometer test.
9. Compressive strength of Concrete.
10. Rebound number of hardened concrete.
Objective: To enhance communication skills of the students.
	Course : Soft Skills – I
	Semester: IV

	Course Code: HST/HSL 2201
	L   T   P
	2   0   2
	Credit: 3


Syllabus

Building of Vocabulary








          6
25 words for each assignment from the glossary given in the text book at the end of each chapter
Technical Jargons









          6
Identify 10 technical words from the respective branches. Resource (Encyclopedia/Subject Books)

Grammar 










           6
Articles & Prepositions
Conversational Skill                                                                                                                            3
Students are going to perform the role on any 6 situations, by the teacher. Dialogue writing for the given situations, (2 assignments)
Newspaper Report Writing








          3
Write any two events from the newspaper as it is, write any two events on the situations given by the teacher.

Errors in English









          3
Find out the errors and rewrite the sentences given by the teacher. (20 sentences)

	Course: Computer Aided Drawing
	Semester: IV

	Course Code: CEL2205
	L   T   P
	0   0   4
	Credits: 2


Objective: To develop skill to use software to create 2D and 3D models.
Syllabus

CAD Software
Meaning, various CAD software available in the market AutoCAD, Felix Cad, Auto Civil, 3D Max, etc.) Starting up of CAD, CAD window, tool bar, drop down menu, command window, saving the drawing, introduction of graphic screen
CAD Commands
WCS icon, UCS icon, co-ordinates, drawing limits, grid, snap, ortho features, drawing commands, line, circle, polyline, multiline, ellipse, polygon etc., editing commands: copy, move, offset, fillet, chamfer, trim, lengthen, mirror, rotate, array etc., working with hatches, fills, dimensioning, text etc.
Submission / Working Drawing
Generation of line plan, detailed plan, elevation, section, site plan, area statement generation of 3D view and print commands introduction to Auto Civil , 3D Max.

Suggested Readings
1. Autodesk Reference Manual of AutoCAD.
2. Felix CAD Reference Manual of Felix cad.
3. Reference Manual of Intel CAD.
4. Reference Manual of Auto Civil.
5. Reference Manual of 3D-Max.
List of Practical
A) Building Drawing

Following exercises shall be completed with CAD software and Print of all the drawings should be prepared on A3 / A4 size paper

1) Preparation of line plan of a residential building.

2) Preparation of line plan of a Public building.

3) Preparation of detailed plan of a small residential building.
4) Preparation of submission drawing of residential building – showing Plan, Elevation, Section, Schedule of openings, Site Plan and Area Statement

B) Civil Engineering Drawing
Preparation of Drawings with CAD software for the following exercises (Any THREE) and Print of all the drawings should be prepared on A3 /A4 size paper.

1) Plan, Cross Section and Longitudinal section of a Culvert (Pipe culvert/Box Culvert).

2) Section of an Earthen Dam.

3) Plan and Section of K. T. Weir.

4) Cross Section of Retaining wall.

5) Bonds in brickwork – Plan and Elevation for English bond and Flemish bond for one brick thick wall.
6) Cross Section of ESR.

7) Cross Section of Clarri-flocculator.

	Course: Water Resource Engineering
	Semester: V

	Course Code: CET3101
	L   T   P
	3   0   0
	Credits: 3


Objective: To introduce students to development and management of water resources for irrigation, water supply, flood control, water-logging and salinity control, generation of hydro power and navigation.

Syllabus

Introduction: Evaporation & Precipitation                                                                           8
Scope of hydrology, occurrence of water, historical developments, hydrological cycle, hydrological processes, physics involved, factors affecting measurement & control of evaporation on reservoirs, evapo-transpiration, definition and measurement, definition and forms of precipitation, types of precipitation, measurement of precipitation - non recording and recording type rain gauges, computation of average depth of precipitation over an area, optimum number of rain gauges, estimation of missing precipitation record, mass curve and consistency of rainfall data, rain gauges networks, rainfall distribution in India, I-D, D-A-D curves, frequency and return period, process of infiltration, factors affecting infiltration, infiltration indices, application to a practical problem.

Surface Runoff, Hydrograph & Floods




                                 6

Determination of factors affecting yield calculations, components of hydrograph, separation of base flow, flow recession, unit hydrograph theory, assumptions limitations derivation and application of unit hydrograph, computation of unit hydrographs ordinates of different durations, s-curve and its use, definition, factors affecting, determination by formulae, curves, gauging, design flood hydrograph, recurrence period, Gumbells method.
Ground Water Hydrology and Well Hydraulics                                                                         4 
Scope and importance of ground water hydrology, occurrence of ground water, aquifer parameters, darcy’s law and its validity, steady radial flow into a well in confined and unconfined aquifers, safe yield, yield of an open well, recuperation test. 

Demand for Waters for Crops                                                                                                          4
Water requirements of different crops, definition of consumptive use, duty, delta and base period, KOR depth, factor affecting duty of water, definition of gross command area, culturable command area, intensity of irrigation, time factor, crop factor, irrigation efficiencies, calculation of water required.

Irrigation                                                                                                                                      8
Irrigation: necessity of irrigation, Types of irrigation, Methods of supplying water, Assessment of irrigation water, Consumptive use and its determination, water requirement of various crops, Duty, Delta, Relation between Duty and Delta, Base period and crop period. 
Dams, Canals and Canal Structures
   





       12
Dams: Introduction, necessity and types of dams, selection of site for dams, selection of type of dams, masonry & concrete dams, forces acting on dams, design criteria. Types of canals, alignment of cannals, Design of canals in non-alluvial and alluvial soils, Kannedy’s and Lacey’s silt theories, tractive force theory, canal losses, silt control in canals, typical section of canals in cutting, embankment partial cutting, canal lining purpose types, selection and economics, necessity, aqueduct culvert, super-passage, level crossing, head regulator, cross regulator, canal siphon, canal fall, canal escape and standing waves flume.
Suggested Readings

1. Asawa G. L., “Irrigation and water Resources Engg.” New age International Publishers.

2. Bharat Singh, “Fundamentals of Irrigation Engineering”, Nem Chand & Bros., 1979
3. Garg S.K., “Irrigation Engineering”, Khanna Publishers
4. Larry W. Mays, “Water Resources Engg.”, John Wiley India

5. Wurbs and James, “Water Resources Engg.”, John Wiley India

6. Linsley R.K., “Water Resources Engg.”,  McGraw Hill

7. Michel A. M., “Irrigation Theory and Practices”, Vikash Publisher
8. Justine, Creager and Hinds, “Engineering for dams Vol. I, II, III”, John Wiley and Sons
	Course: Theory of Structures
	Semester: V

	Course Code: CET3102
	L   T   P
	3   0   0
	Credits: 3


Objective: To analyse the effects of loads on physical structures like buildings, bridges, etc.

Syllabus

Direct and Bending Stresses                                                                                                        6

Concept of direct and eccentric loads, eccentricity about one principal axis, nature of stresses, maximum and minimum stresses, resultant stress distribution diagram. condition for no tension or zero stress at extreme fiber, limit of eccentricity, core of section for rectangular and circular cross sections, columns, pillars and chimneys of uniform section subject to lateral wind pressure, coefficient of wind resistance, stress distribution at bases
Slope and Deflection                                                                                                                     6

Concept of slope and deflection, stiffness of beam, relation between slope, deflection and radius of curvature, differential equation (no derivation), and double integration method to find slope and deflection of simply supported and cantilever beam, Macaulay’s method for slope and deflection, application to simply supported and cantilever beam subjected to concentrated and uniformly distributed load.
Fixed Beam                                                                                                                                     6

Concept of fixity, effect of fixity, advantages and disadvantages of fixed beam, principle of superposition, fixed end moments from first principle for beam subjected to UDL over entire span, central point load, point load other than mid span, application of standard formulae in finding moments and drawing S.F. and B.M. diagrams for a fixed beam.
Continuous Beam                                                                                                                           6

Definition, effect of continuity practical example, nature of moments induced due to continuity, concept of deflected shape, Clapeyron’s theorem of three moment (no derivation), application of theorem maximum up to three spans and two unknown support moment only, support at same level, spans having same moment of inertia subjected to concentrated loads and uniformly distributed loads over entire span, drawing SF and BM diagrams for continuous beams.
Moment Distribution Method                                                                                                       6

Introduction, sign convention, carry over factor, stiffness factor, distribution factor., application of moment distribution method for various types of continuous beams subjected to concentrated loads and uniformly distributed load over entire span having same or different moment of inertia up to three spans and two unknown support moment only, SF and BM diagrams (supports at same level), application of moment distribution method to single storey single bay symmetrical portal frames, SF and BM diagrams
Columns                                                                                                                                          6

Definition, classification of column, buckling of axially loaded compression member, types of end conditions for column, effective length, radius of gyration, slenderness ratio, assumptions in the theory of long column Euler’s theory, buckling load and Rankin’s theory, crippling load , factor of safety, safe load, application of Rankin’s and Euler theory, designing solid circular or hollow circular sections.
Suggested Readings
1. Junnarkar S. B.,”Mechanics of structures”, Charotar Publishing House.

2. Ramanrutham S.,” Theory of structures”, Dhanpatrai & Sons, Delhi.

3. Punmia B.C,”Theory of structures”, SBH, New Delhi.
	Course: Geotechnical Engineering
	Semester: V

	Course Code: CET/CEL 3103
	L   T   P
	3   0   2
	Credits: 4


Objective: To develop skills to analyse soil as construction material, its behavior and its engineering properties under stress.
Syllabus

Introduction










          9

Soil Formation and Composition: Introduction, soil and rock, Soil Mechanics and Foundation Engineering, origin of soils, weathering, soil formation, major soil deposits of India, particle size, particle shape, inter-particle forces, soil structure, principal clay minerals; Basic Soil Properties: Introduction, three phase system, weight-volume relationships, soil grain properties, soil aggregate properties, grain size analysis, sieve analysis, sedimentation analysis, grain size distribution curves, consistency of soils, consistency limits and their determination, activity of clays, relative density of sands; Classification of soils: Purpose of classification, classification on the basis of grain size, classification on the basis of plasticity, plasticity chart, Indian Standard Classification System; Permeability of Soils: Introduction, Darcy's law and its validity, discharge velocity and seepage velocity, factors affecting permeability, laboratory determination of coefficient of permeability, determination of field permeability, permeability of stratified deposits.

Effective Stress and Compaction







          9

Effective Stress Concept: Principle of effective stress, effective stress under hydrostatic conditions, capillary rise in soils, effective stress in the zone of capillary rise,  effective stress under steady state hydro-dynamic conditions, seepage force, quick condition, critical hydraulic gradient, two dimensional flow, Laplace's equation, properties and utilities of flownet, graphical method of construction of flownets, piping, protective filter; Compaction: Introduction, role of moisture and compactive effect in compaction, laboratory determination of optimum moisture content, moisture density relationship, compaction in field, compaction of cohesionless soils, moderately cohesive soils and clays, field control of compaction.

Applied Loads and Consolidation







          9

Vertical stress below applied loads: Introduction, Boussinesq's equation, vertical stress distribution diagrams, vertical stress beneath loaded areas, Newmark's influence chart, approximate stress distribution methods for loaded areas, Westergaard's analysis, contact pressure; Compressibility and Consolidation: Introduction, components of total settlement, consolidation process, one-dimensional consolidation test, typical void ratio-pressure relationships for sands and clays, normally consolidated and over consolidated clays, Casagrande's graphical method of estimating pre-consolidation pressure, Terzaghi's theory of one-dimensional primary consolidation, determination of coefficients of consolidation, consolidation settlement, Construction period settlement, secondary consolidation.

Shear Strength and Earth Pressure






          9

Shear Strength: Introduction, Mohr stress circle, Mohr-Coulomb failure-criterion, relationship between principal stresses at failure, shear tests, direct shear test, unconfined compression test, triaxial compression tests, drainage conditions and strength parameters, Vane shear test, shear strength characteristics of sands, normally consolidated clays, over-consolidated clays and partially saturated soils, sensitivity and thixotropy; Earth Pressure: Introduction, earth pressure at rest, Rankine's active & passive states of plastic equilibrium, Rankine's earth pressure theory, Coulomb's earth pressure theory, Culmann's graphical construction, Rebhann's construction; Bearing Capacity of Soils: Concept of bearing capacity, ultimate bearing capacity, safe bearing capacity and allowable bearing pressure, Terzaghi′s analysis and assumptions made, effect of water table on bearing capacity, field methods for determination of bearing capacity – plate load test and standard penetration test, test procedures as Per IS: 1888 & IS: 2131, typical values of bearing capacity from building code IS: 1904, definition of active earth pressure and passive earth pressure, structures subjected to earth pressure in the field.

Suggested Readings

1. Gopal Ranjan, ASR Rao, Basic and Applied Soil Mechanics, New Age International

2. Alam Singh, Soil Engg in Theory and Practice Vol I: Fundamentals and General Principles, CBS Publications

3. S. K. Gulati, Engg.Properties of Soils, Tata-McGraw Hill

4. P. Purshotam Raj, Geotechnical Engg.,Tata-McGraw Hill

5. B. M. Das, Principles of Geotechnical Engineering, PWS KENT, Boston

List of Practical
1.  Determination of Specific gravity (for coarse and fine grained soils) and Water content (Oven drying method).

2. Grain size analysis of soil sample (sieve analysis), Hydrometer analysis.

3. In situ density by core cutter and sand replacement methods.

4. Consistency Limits – Liquid Limit (Casagrande and Cone Penetration Methods), plastic limit and shrinkage limit.

5. Standard Proctor Compaction Test and Modified Proctor Compaction Test. 

6. Coefficient of permeability by constant head and variable head methods.

7. Capillary permeability test to find coefficient of permeability and capillary rise.

8. Strength Tests

a. Unconfined Compression Test

b. Direct Shear Test

c. Triaxial Compression Test (undrained)
9. a. Demonstration of Standard Penetration Test.

b. Demonstration of Direct Cone Penetration Test.

c. Demonstration of Consolidation Test.

10. Preparation of consolidated report of Index Property and Strength property of soil.

	Course: Project Cost Analysis
	Semester: V

	Course Code: CET/CEL 3104
	L   T   P
	2   0   2
	Credits: 3


Objective: To develop skills to plan and control the schedules and costs of civil engineering projects.
Syllabus

Methods of Estimates








         17

Introduction to estimation, Separate or individual wall method, Centre line method, Masonry water tanks, Estimates of a single room building, steel roof truss
RCC Works and Structures








         9
Schedule of bars, Roof slab, Estimates of RCC beams, Estimates of RCC column with Foundation, Estimates of RCC Stair case
Road Estimates and Earth Work







         5
Lead and Lift, earth work in canal
Valuation










         3

General, definition, Nature of value, Relationship of cost and value, supply and  demand with respect of land and building, Process of valuation, methods of valuation, valuation from yield, Direct comparison of capital values, Rent fixation, valuation of land
Contract and tenders and Rates







         5
Introduction, owner, engineer and contractor, development of a project, law of contracts, Introduction to tender, Analysis of Rates: Factors affecting cost of any work, Excavation, Earth-moving equipment
Suggested Readings
1.
Patil B.S.., Civil Engineering Contracts and Estimates”, Universities Press, 2006

2.
Dutta B.N., “Estimating and Costing in Civil Engineering”, UBS Publishers’ Distributors Pvt. Ltd., 27th Edition

3.
Robert L. Peurifoy, Garold D. Oberlender, “Estimating Construction Costs”,  TaTa McGraw-Hill, 5th Edition

4.
Mahaboob Basha S.,”A Text Book of Estimating and Costing” Anuradha Publications- 2011
IS Codes

IS 1200- Method of Measurement of Building and Civil Engineering Works

List of Practical
1. Prepare a detailed estimate of the framed structure of building.
2. Prepare a detailed estimate of the sub structure of the building.
3. Prepare a detailed estimate for the brick work and plastering of a building.
4. Prepare a detailed estimate for the flooring and painting of a building.
5. Prepare a detailed estimate for waterproofing of sub structures.
6. Prepare a detailed estimate for waterproofing of terrace, tanks and toilets.
7. Prepare a detailed estimate of the culvert.
8. Prepare a detailed estimate of a small commercial building.  

9. Prepare a detailed estimate for the water supply of a building.
10. Prepare a detailed estimate of a road.
11. Prepare a detailed estimate of a septic tank.
12. Prepare a detailed estimate of the manhole.
Suggested Readings

1. Dutta, B.N., “Estimating and Costing in Civil Engineering”., UBS Publishers & Distributors

Pvt. Ltd., 2003.

2. Kohli, D.D and Kohli, R.C., “A Text Book of Estimating and Costing (Civil)”, S.Chand &

Company Ltd., 2004.

	Course: Design of RCC Structures - I
	Semester: V

	Course Code: CET/CEL 3105
	L   T   P
	3   1   0
	Credits: 4


Objective: To introduce students to different philosophies related to design of reinforced concrete structures with emphasis on Limit State Method and designing the basic elements of reinforced concrete structures.

Syllabus

Introduction










          6
Introduction to reinforced concrete, R.C. sections their behavior, grades of concrete steel, limit state method, types of limit states, partial safety factors for, materials strength, characteristic strength, characteristic load, design load, loading on structure as per I.S 875, IS specification regarding spacing of reinforcement in, slab, cover to reinforcement in slab, beam column & footing, minimum reinforcement in slab, beam & column, lapping, anchoring effective span for beam, & slab.

Analysis and Design of Singly Reinforced Sections




        12
Limit State of collapse (flexure), assumptions stress. strain, relationship for concrete and steel neutral axis, stress block diagram and strain diagram for singly reinforced section, concept of under- reinforced, over-reinforced and balanced section, neutral axis co-efficient, limiting value of moment of resistance and limiting percentage of steel required for balanced singly R.C. section, simple numerical problems on determining design constants, moment of resistance and area of steel.

Analysis and Design of Doubly Reinforced Sections




        12
General features, necessity of providing doubly reinforced section reinforcement limitations, analysis of doubly reinforced section, strain diagram stress, diagram, depth of neutral axis, moment of resistance of the section, simple numerical problems on finding moment of resistance and design of beam sections.

Design of Slab









        12
Design of simply supported one-way slabs for flexure check for deflection control, and shear, design of one-way cantilever slabs and cantilevers chajjas for flexure check for deflection control and check for development length and shear, design of two-way simply supported slabs for flexure with corner free to lift, design of dog-legged staircase, simple numerical problems on design of one-way simply supported slabs cantilever slab & two-way simply supported slab, (no problem on design of dog-legged staircase shall be asked in written examination.)

Suggested Readings

1. Shah, V.L., and Karve S.R., “Limit State Theory & Design of Reinforced Concrete Structures”, Structures Publications, Edition 7.

2. Sinha N.C., and Roy S.K., “Fundamentals of Reinforced Concrete”, S. Chand Publishing Company, 2013.

3. Krishna Raju N., and Pranesh R. N., “Reinforced concrete Design ( IS 456- 2000) Principles & Practice”., New Age International

4. Krishna Raju N., “Prestressed Concrete”, Tata McGraw-Hill Education, 2006.
5. Pillai S.U., and Devdas Menon., “Reinforced concrete Design”, Tata McGraw-Hill Education.
6. Varghase P. C., “Limit State Design of Reinforced Concrete” Prentice Hall of India.

I.S. Codes:
1. IS 456:2000 - Plain and Reinforced concrete code of Practice.
2. SP16- Design Aids for reinforced concrete to IS 456.

3. I.S. 875 (Part 1-5) - 1987 code of practice of design loads for Buildings and structures. Part 1 - Dead load, Part 2 - Imposed (live) load, Part 3 - Wind load

4. SP 24 - Explanatory Handbook on IS 456

5. IS 1343-1980 - Indian Standard code of (Reaffirmed 1990) Practice for Prestressed concrete.
6. SP34: 1987     - Handbook on concrete reinforcement and Detailing.

7. IS 13920-1993 Ductile detailing of R. C. Building subjected to Scrims forces.
Objective: To expose the students to various skill developing techniques and also focus to enhance the quantitative aptitude and logical reasoning ability.

	Course : Soft Skills – II
	Semester: V

	Course Code: HST/HSL 3101
	L   T   P
	2   0   2
	Credit: 3


Syllabus

1. Goals & Life Mantras

2. Effective Communication – Verbal & Non-Verbal

3. Art of Public Speaking & Extempore

4. Number System 

5. Arithmetic (Problems on Percentages, Simple Interest, Compound Interest)

6. Data Interpretation (Histograms)

7. Reading Comprehension

8. Personality Session  

9. Analytical Reasoning 

Suggested Readings:

1. Agarwal R.S, Quantitative Aptitude, S. Chand Publications.

	Course: Construction Planning and Management
	Semester: VI

	Course Code: CET3201
	L   T   P
	3   0   0
	Credits: 3


Objective: To introduce students to construction planning and management including assignment of jobs to different team members, tendering and accounting processes and development of the CPM and PERT network of various construction activities.

Syllabus

Preliminary and Detailed Investigation Methods                                                                       7
Methods of construction, form work and centering, schedule of construction, job layout, principles of construction management, modern management techniques like CPM/PERT with network analysis.

Construction Equipments




                                                          6
Factors affecting selection, investment and operating cost, output of various equipments, brief study of equipments required for various jobs such as earth work, dredging, conveyance, concreting, hoisting, pile driving, compaction and grouting.

Contracts










         8

Different types of controls, notice inviting tenders, contract document, departmental method of construction, rate list, security deposit and earnest money, conditions of contract, arbitration, administrative approval, technical sanction.

Specifications & Public Works Accounts                                                                                7

Importance, types of specifications, specifications for various trades of engineering works. Various forms used in construction works, measurement book, cash book, materials at site account, imprest account, tools and plants, various types of running bills, secured advance, final bill.

Site Organization & Systems Approach to Planning   
                     
                               8

Accommodation of site staff, contractor’s staff, various organization charts and manuals, personnel in construction, welfare facilities, labour laws and human relations, safety engineering, problem of equipment management, assignment model, transportation model and waiting line modals with their applications, shovel truck performance with waiting line method.

Suggested Readings

1. Peurifoy R. L., “Construction Planning, Equipment & Method”, Tata McGraw-Hill Education

2. Srinath L.S., “PERT and CPM Principles and Applications”, Affiliated East-West Press

3. Seetharaman S., “Construction Engineering and Management”, Umesh Publication

4. Wiest J.D. & Levy F.K., “Management Guide to PERT/CPM”, Prentice Hall

5. Harpal Singh, “Construction, Management & Accounts”, McGraw-Hill Education

6. Talpasai K.A.N., “An Introduction to Practical Aspects of Tendering and Contractual Operations of Civil Works”, Jain Book Depot

	Course: Design of Steel Structures
	Semester: VI

	Course Code: CET3202
	L   T   P
	3   0   0
	Credits: 3


Objective: To provide a basic understanding of the mechanical properties and types of steels used in civil structures, and to develop technical competence in the design of tension and compression members, beams, and simple bolted and welded connections.
Syllabus

Introduction










          4
Common steel structures, advantages & disadvantages of steel structures, properties of structural steel, rolled steel sections, stress-strain relationship for mild steel, special considerations in design, loads, load combinations, Structural analysis & design philosophy, Design requirements, limit states, loads, design strength, deflection limits, other serviceability limits, and stability checks.
Connections










         13
Introduction, riveted connections, bolted connections, classification of bolts, advantages & disadvantages of bolted connections, I.S specifications for spacing & edge distances of bolt holes, types of bolted connections. types of action on fasteners, assumptions-design of wearing of bolts, principles of design, Design strength of plates in a joint, design strength of bearing bolt, Design procedure with bearing type –bolts, subjected to shear force, efficiency of joint, Eccentric connections with bearing bolts when load is in the plane of bolt, design of bearing bolts subjected to eccentric loading in the plane of bolts, Tension capacity of bolts-design criteria for bolt subjected to combined shear & tension, design of bearing bolts subjected to eccentric loading causing moment in the plane & perpendicular to plane of bolts, Shear and tension capacity of bolts, Interaction formula for combined shear and tension ,prying forces, Introduction, advantages & disadvantages of welded joints, important specifications for welding, Design stresses in welds, reduction in design stresses in long joints, Eccentric connections when load is in the plane of weld, Combined axial and shear stresses, eccentric connections-moment at right angles to the plane of weld.
Design of Tension Member








          6
Introduction, design strength of a tension member, Design procedure, Tension members-Splices 
Design of Compression Member







        13
Introduction, buckling class of cross section, Slenderness ratio, design compressive stress, IS tables for design tables, shapes of compression members, Design of compression members , Laced and battened columns, design of laced columns, Design of battened columns, design of column splices, Design of column bases-design of gusseted bases
Beams











          5
Plastic moment carrying capacity of a section, Design procedure, bending strength of a laterally supported beam, shear strength of a laterally supported beam
Suggested Readings
1. S.S. Bhavikatti, “Design of Steel Structures (By Limit State Method As Per Is: 800- 2007)”, I.K.International Publishing House, New Delhi. -2009

2. Subramanian N, Design of Steel Structures, Oxford University Press, New Delhi 2008

3. Ram K S Sai, “Design Of Steel Structures”, Dorling Kindersley (India) Pvt. Ltd, New Delhi-2010
4. A.S. Arya & J. L. Ajmani “Design of Steel Structures” Nemchand & Bros. Fifth Edition-1996, Roorkee

5. Ramchandra, Design of steel structures Vol-1, Scientific Publishers, 2007

6. P. Dayaratnam “Design of Steel Structures” 2nd Edition, S. Chand Publisher-2008

Codes
1. IS 800: 2007 Code of practice for general construction in steel

2. IS 808: 1989 Dimensions for Hot Rolled Steel Beam, Column, Channel and Angle Sections

	Course: Environmental Engineering
	Semester: VI

	Course Code: CET/CEL 3203
	L   T   P
	3   0   2
	Credits: 4


Objective: To familiarize students with sources and means of water supply and sanitation and air and noise pollution along with their causes and impact on human and materials.
Syllabus

Water Supply and Sources of Water






          7
Water demand and domestic use, variation in demand; population forecasting by various methods using logistic curve method; per capita supply, basic needs and factors affecting consumption; design period. kinds of water sources and their characteristics, collection of surface and ground water; quality of surface and ground waters; factors governing the selection of a source of water supply; intakes and their design for lakes, streams and rivers, impounding reservoir and canal; determination of the capacity of impounding reservoir.

Transmission of Water








          5
Various types of conduits, capacity and sizes including economical sizes of rising main, structural requirements; laying and testing of water supply pipelines; pipe materials, joints, appurtenances and valves; leakages and control; water hammer and its control measures.

Storage and Distribution of Water







          8
Methods of distribution, pressure and gravity distribution systems, concept of service and balancing reservoirs, capacity of distribution reservoirs; general design guidelines for distribution system, Hardy - Cross method, Newton - Raphson method and equivalent pipe method of pipe network analysis; rural water supply distribution system, water supply, plumbing systems in buildings and houses: water connections, different cocks and pipe fittings, hot water installation, institutional and industrial water supply
Drinking Water Standard and Quality






          4
Drinking water standard and quality, water treatment system, design of sedimentation, filtration and disinfection units, detailing and maintenance of treatment units
Sewage Systems








       
         12
Types of sewage, estimation, decay of sewage, physical and chemical characteristics of sewage, Classification of treatment processes- primary and secondary treatment, Treatment units, Design of a sewage treatment plant.
Suggested Readings
1. H.S. Peavy, DR Rowe and G. Tchobanoglous: Environmental Engineering, McGraw Hill Education
2. Metcalf and Eddy Inc.: Wastewater Engineering, McGraw-Hill Higher Education; 4 edition
3. Fair and Geyer, Water Supply and Wastewater Disposal, Wiley
4. G. S. Birdie, J. S. Birdie, Water Supply and Sanitary Engineering, Dhanpat Rai
List of Practical
1. Determination of Ammonia Nitrogen in wastewater.

2. Coagulation and Precipitation process for treating waste water

3. Determination of suspended, volatile, fixed and settleable solids in wastewater.

4. B.O.D. test

5. C.O.D. test

6. Nitrate in wastewater.

7. Phosphate in wastewater.

8. Determination of Calcium, Potassium and Sodium.

9. Heavy metals determination - Chromium, Lead and Zinc. (Demonstration only)

Objective: To train the student for different mock interviews, group discussions, and also with the basic numerical ability.
	Course : Soft Skills – III
	Semester: VI

	Course Code: HST/HSL 3201
	L   T   P
	2   0   2
	Credit: 3


Syllabus

· Oral Practice

1. Mock interview
2. Preparing for meeting
3. Group discussion
4. Seminar presentation
5. Making a presentation
a) Elements of good presentation 

b) Structure and tools of presentation 

c) Paper reading 

d) Power point presentation

· Arithmetic: Numericals on boat streams, Ratio Proportion, clocks, calendars, trains, Permutaion & Combination.

· Data Interpretation : Pie Charts

Suggested Readings

Agarwal R.S, Quantitative Aptitude, S Chand Publications

	Course: Transportation Engineering
	Semester: VI

	Course Code: CET3204
	L   T   P
	3   0   0
	Credits: 3


Objective: To introduce students to the various transportation engineering systems like road ways, railways, airports, harbours, etc.
Syllabus

Railway Planning
12
Significance of road, rail, air and water transports, coordination of all modes to achieve sustainability, elements of permanent way, rails, sleepers, ballast, rail fixtures and fastenings, track stress, coning of wheels, creep in rails, defects in rails, route alignment surveys, conventional and modern methods, soil suitability analysis - geometric design of railways, gradient, super elevation, widening of gauge on curves, points and crossings.
Railway Construction and Maintenance
12
earthwork, stabilization of track on poor soil, tunneling methods, drainage and ventilation , calculation of materials required for track laying, construction and maintenance of tracks, modern methods of construction & maintenance, railway stations and yards and passenger amenities, urban rail, infrastructure for metro, mono and underground railways.
Airport Planning
9
Air transport characteristics-airport classification-airport planning: objectives, components, layout characteristics, socio-economic characteristics of the catchment area, criteria for airport site selection and ICAO stipulations, typical airport layouts, case studies, parking and circulation area.
Airport Design
9
Runway design: orientation, wind rose diagram, runway length, problems on basic and actual length, geometric design of runways, configuration and pavement design principles, elements of taxiway design, airport zones, passenger facilities and services, runway and taxiway markings and lighting.
Suggested Readings

1. Saxena Subhash C and Satyapal Arora, "A Course in Railway Engineering", Dhanpat Rai and Sons, Delhi, 2003

2. Satish Chandra and Agarwal M.M, "Railway Engineering", 2nd Edition, Oxford University Press, New Delhi, 2013.

3. Khanna S K, Arora M G and Jain S S, "Airport Planning and Design", Nemchand and Brothers, Roorkee, 2012.

4. Bindra S P, "A Course in Docks and Harbour Engineering", Dhanpat Rai and Sons, New Delhi, 2013
	Course: Design of RCC Structures - II
	Semester: VI

	Course Code: CET/CEL 3205
	L   T   P
	3   1  2
	Credits: 5


Objective: To introduce students to fundamentals knowledge related to the design of reinforced concrete structures.
Syllabus

Shear, Bond and Development Length






         8
Nominal shear stress in R.C. section, design shear strength of concrete, maximum shear stress, design of shear reinforcement, minimum shear reinforcement, forms of shear reinforcement, bond and types of bond, bond stress, check for bond stress, development length in tension and compression, anchorage value for hooks 90° bend and 45° bend standard lapping of bars, check for development length, simple numerical problems on deciding whether shear reinforcement is required or not, check for adequacy of the section in shear, design of shear reinforcement; minimum shear reinforcement in beams; determination of development length required for tension reinforcement of cantilevers beam and slab, check for development length.

Analysis and Design of T-Beam







        12
General features, advantages, effective width of flange as per IS: 456-2000 code provisions, analysis of singly reinforced T-Beam, strain diagram & stress diagram, depth of neutral axis, moment of resistance of T-beam section with neutral axis lying within the flange, design of T-beam for moment and shear for neutral axis within or up to flange bottom, simple numerical problems on deciding effective flange width. (Problems only on finding moment of resistance of T-beam section with NA lie within or up to the bottom of flange shall be asked in written examination.)

Design of Axially Loaded Column and Footing





        12
Assumptions in limit state of collapse – compression, definition and classification of columns, effective length of column. specification for minimum reinforcement; cover, maximum reinforcement, number of bars in rectangular, square and circular sections, diameter and spacing of lateral ties, analysis and design of axially loaded short, square, rectangular and circular columns with lateral ties only; check for short column and check for minimum eccentricity may be applied, types of footing, design of isolated square footing for flexure and shear, simple numerical problems on the design of axially loaded short columns and isolated square footing, (problems on design of footing shall be asked in written examination for moment and two way shear only.)
Working Stress Method & Prestressed Concrete





        10
Permissible stresses, assumptions in W.S.M, Equivalent bending stress distribution diagram for singly, reinforced section, concept of prestressed concrete, externally and internally prestressed member, advantages and disadvantages of prestressed concrete, methods of prestressing, pretensioning and post tensioning, losses in prestressing, (no numerical problems shall be asked in written examination on pre-stressed concrete.)

Suggested Readings

1. Shah, V.L., and Karve S.R., “Limit State Theory & Design of Reinforced Concrete Structures”, Structures Publications, Edition 7.

2. Sinha N.C., and Roy S.K., “Fundamentals of Reinforced Concrete”, S. Chand Publishing Company, 2013.

3. Krishna Raju N., and Pranesh R. N., “Reinforced concrete Design ( IS 456- 2000) Principles & Practice”., New Age International

4. Krishna Raju N., “Prestressed Concrete”, Tata McGraw-Hill Education, 2006.
5. Pillai S.U., and Devdas Menon., “Reinforced concrete Design”, Tata McGraw-Hill Education.
6. Varghase P. C., “Limit State Design of Reinforced Concrete” Prentice Hall of India.

I.S. Codes:
8. IS 456:2000 - Plain and Reinforced concrete code of Practice.
9. SP16- Design Aids for reinforced concrete to IS 456.

10. I.S. 875 (Part 1-5) - 1987 code of practice of design loads for Buildings and structures. Part 1 - Dead load, Part 2 - Imposed (live) load, Part 3 - Wind load

11. SP 24 - Explanatory Handbook on IS 456

12. IS 1343-1980 - Indian Standard code of (Reaffirmed 1990) Practice for Prestressed concrete.
13. SP34: 1987     - Handbook on concrete reinforcement and Detailing.

14. IS 13920-1993 Ductile detailing of R. C. Building subjected to Scrims forces.
List of Practical

Intellectual Skills

1. Analyze The Data For Design.

2. Design component parts of building.

Motor Skills

1. Draw proportionate sketches.

2. Draw constructional details.

Term work shall consist of sketch book, design of R.C.C structural components.

Sketch book: Sketch book consists of approximately ten plates from R.C.C. Design shall include important information of clauses of IS 456-2000 code. Typical sketches of components members/stress distribution & strain distribution diagrams R.C.C. section/detailing of reinforcement in joints/members, Design of R.C.C. structural components by LSM.

The students should make detailed simple design and drawing of reinforcement detailing on two full imperial size sheets finished in pencil on any five of the following R.C.C. component members of a two - storied building with detailing of reinforcement (G+1) at the joints as per requirements & IS 13920

1. One-way simply supported slab.

2. Two-way simply supported slab.

3. Cantilever slab/chajja.

4. T-Beam.

5. Column and column footing. Dog-legged staircase

ICFAI Tech School

Syllabus for Electives
	Course: Building Planning
	Semester: V

	Course Code: CET3111
	L   T   P
	3   0   0
	Credits: 3


Objective: To familiarize students with details of building planning involving efficient water supply system, sewage system, layout of electrical connections, air conditioning, ventilation and fire proofing of buildings.

Syllabus

Water Supply and Drainage







        12

Water supply: hot and cold water supply system, types and sizes; water supply fitting to bathrooms, water closet, sinks, bathtubs, washbasins, bidets, showers, urinals etc. drainage principles of drainage, material for drains, traps their types, function and uses. shapes and sizes of pipes for drainage system, sanitary fixture- W.C., wash basins, bathtubs, sinks, their types, sizes, septic tank: types, sizes etc., simple exercises on preparation of layout plans for toilet, kitchen (both public and residential). 

Lighting and other Electrical Plans






          8

Different system of lighting-both natural and artificial, preparing and planning of electrical layout for different areas along with various communication equipment by symbolic representation and selection of matching fittings for different work areas, matching light with site such as drawing room, bedroom, study: bath, kitchen etc., and public places like offices including basic knowledge of materials, finishes and maintenance, units for measuring lights. 

Air Conditioning and Ventilation







          8
Basic definition such as latent heat, ton of refrigeration etc., different systems of A. C. central air conditioning and direct expansion systems chilled water system package units, windows units, console evaporative type coolers natural and artificial, space opening in interior and AC supply and ducting plans. 

Fire Protection









          8

Fire resisting properties of materials, fire resistant construction, fire protection requirements for multistoried building, safety against fire in theaters and cinema halls, fire detecting and extinguishing system

Suggested Readings

1. Rajput R.K..; Engineering Materials; S. Chand Publications.

2. Punmia B.C.; Building Construction; Laxmi Publishing.
3. Singh S.; Engineering Materials; S. Chand Publications.

	Course: Pavement Design
	Semester: V

	Course Code: CET3112
	L   T   P
	3   0   0
	Credits: 3


Objective: To give an overview about the highway engineering with respect to analysis and design of highways as per IRC standards and specification.

Syllabus

Introduction 
4
Components of pavement structure, importance of subgrade soil, properties on pavement performance, Functions of subgrade, subbase, base course and wearing course.
Stresses in Flexible Pavements
6
Stresses in homogeneous masses and layered systems, deflections, shear failures, equivalent wheel and axle loads.
Elements in Design of Flexible Pavements
7
Loading characteristics-static, impact and repeated loads, effects of dual wheels and tandem axles, area of contact and tyre pressure, modulus or CBR value of different layers, equivalent single wheel load, equivalent stress and equivalent deflection criterion; equivalent wheel load factors, climatic and environmental factors.
Design Methods for Flexible Pavements
7
California bearing ratio (CBR) method, U.S. navy method, triaxial method, Mcleod method, Boussinesq’s and Burmister’s analysis and design method, triaxial method, design of flexible pavements, IRC method for flexible pavement design.
Rigid Pavements and Temperature Stresses
12
Wheel load stresses, soil subgrade, Westergaard’s analysis, Bradbury’s approach, Arlington test, Pickett’s corner load theory and influence charts, Westergaard’s and Thomlinson’s analysis of warping stresses, combination of stresses due to different causes, effect of temperature variation on rigid pavements. prestressed concrete slabs-general details, design of tie bars and dowel bars.
Suggested Readings

1. Khanna, S.K., Justo C.E.G. and Veeraragavan. A., “Highway Engineering”, Nem Chand and Brothers, 10th Edition, Roorkee, 2014.

2. Yoder, E.J. and Witczak, M.W., “Principles of Pavement Design”, 2nd Edition, John Wiley & Sons, Inc.

3. Papagiannakis, A.T. and Masad, E.A., “Pavement Design and Materials”, John Wiley & Sons Inc.

	Course: Architectural Practices & Interior Design
	Semester: V

	Course Code: CET3113
	L   T   P
	3   0   0
	Credits: 3


Objective: To build skills of architectural design of buildings, its aesthetics, it’s planning and landscaping, and to familiarize with elements and principles of design and interior materials used.
Syllabus

Architectural Design and 
Building Aesthetics





          4
Review of principles of architecture, site selection, climatic conditions, sun control, orientation of building & site, building by laws & its applications, feeling for aesthetics and utility, composition, unity, mass composition, order, expression, proportion, scale, accentuation & rhythm, contrast, balance, pattern, character of building.

Design of Projects









          8
Case study of residential building, case study of public/commercial building, aspect of working drawing – plan, elevation section

Landscaping










          4

Soft and hard landscaping, basic principle of landscaping, assessment of land, design procedure, a case study of land scape for public/commercial building campus 

Elements and Principles of Design







          3
Elements such as form, texture, light, colour, effect of light on colour and texture, space organization of space in design, space pattern, importance of colour as art element, various colour schemes.

Anthropometrics Data and Interior Materials





          3
Relation of human measurement to furniture and movement and to circulation patterns, different interior materials, paneling, partitions, finishing materials, furniture, false ceiling, flooring, paints.

Interior of Residential Building







          7

Use of space, circulation, standard size of furniture, plans and elevation of interior with furniture for living space, dining space, kitchen, bed room, guest room etc.

Interior of Small Commercial Building






          3

Planning of interior for small commercial units such as offices, consulting chambers, shops etc., furniture details such as executive table, architectures table etc. used in commercial units.
Suggested Readings

1. Shah, M. G., Kale, C. M., Patiki, S.Y.; Building construction; Tata McGraw Hill.
2. Joseph De Chiara, Julins Panch; Time-Saver Standards for Interior Design and Space Planning, McGraw-Hill Education.
3. Albert O. Halse, The use of colours in interiors; Mc Graw Hill.
4. Neufert E, Neufert P, Baiche B, Walliman N, Neufert Architects' Data, Wiley-Blackwell.
	Course: Industrial Safety
	Semester: V

	Course Code: CET3114
	L   T   P
	3   0   0
	Credits: 3


Objective: To give an overview about the management of safety in Industry.

Syllabus

Safety Management









        8
Concept of Safety, Applicable areas, unsafe actions & Conditions; Responsibility of Safety - Society, Govt., Management, Union & employees; Safety Officer - Appointment, Qualification, Duties of safety officer. Safety Committee - Membership, Functions & Scope of Safety committee; Motivation & Training of employees for safety in Industrial operations.

Disaster Management








        8
Designing, Importance & implementation of Disaster Control Action Plan; Industrial Accidents - Causes & effects of Industrial accidents. Accident Radio Theory, Cost of Accidents, Impact of Accidents on employees, Union, Management & Society & their role & responsibility in the prevention of accidents. Fire- basic Chemistry/ Mechanism, Reasons, prevention & types of fire, extinction of fire, Loss prevention Association-Objective, formation, scope &significance.

Legal Provisions









        8
Provisions regarding safety, Accident prevention & Compensation to affected employees as under Factories Act-1948,Factories Act(Amendment)1987,Maharashtra Factories Rule-1963,The Mines Act-1952,Maharashtra Safety Officers Rule-1982,The Workmen Compensation Act-1923, ESI Act, Public Liabilities Insurance Act-1991, Fatal Accident Act, Functions of National Safety Council, Accidents, recording, Investigation analysis & reporting.

Environment Management








        10
Environment Protection Act, 1986 - Definitions, Occupier, Environmental pollution, handling of hazardous substance, offences by companies, penalties for contravention of the Act; Air Pollution Act,1982 - Definition, Occupier, Air Pollution, Chimney, Approval Fuel, Emission, Powers & functions of Central & State Boards, role of approved laboratories, offences by companies, penalties & procedures; Water Pollution Act, 1974 - Definitions, sewage effluent, trade effluent, outlet, stream, Powers & functions of Central State Boards, role of approved laboratories, Offences by Companies, Penalties & Procedures; Noise Pollution - Definition of sound & noise, sources of noise, measurement of noise, effect of noise, Physiological, Psychological & behavioral, noise control.
Suggested Readings
1. Factories Act, 1948
2. B. K. Bhar, Cost Accounting: Methods and Problems
3. Donald Hanter, Health in Industry
4. R. K. Trivedi, Pollution Management in Industries
5. O. P. Khanna, Industrial Engineering

	Course: Advanced Construction Techniques & Equipments
	Semester: VI

	Course Code: CET3211
	L   T   P
	3   0   0
	Credits: 3


Objective: To make students aware of the various construction techniques, practices and equipment needed for different types of construction activities.
Syllabus

Advanced Construction Materials 







          2

Fibers and plastics: types of fibers-steel, carbon, glass fibers, use of fibers as construction materials, properties of fibers, types of plastics-PVC, RPVC, HDPE, FRP, GRP etc. colored plastic sheets, use of plastic as construction material, artificial timber: properties and uses of artificial timber, types of artificial timber available in market, strength of artificial timber, miscellaneous materials: properties and uses of acoustics materials, wall claddings, plaster boards, micro-silica, artificial sand, bonding agents, adhesives etc.
Advanced Concreting Methods







          6

Prestressed concrete, grades of concrete and prestressing cables for prestressed concrete, methods of pre-tensioning and post tensioning, equipments and accessories for prerstressing, precautions during prestressing of members, under water concreting underwater concreting for bridge piers and bored pile construction, tremy method of underwater concreting, procedure and equipments required for tremy method. properties, workability and water cement ratio of the concrete required, ready mix concrete, necessity and use of ready mix concrete, production and equipments for RMC, ready mix concrete plant, conveying of RMC, transit mixers- working and time of transportation, workability and water cement ratio for RMC, strength of RMC, tremix concreting method, definition, application of vacuum dewatering concreting. equipments used in tremix concreting. procedure of vacuum dewatering concreting (tremix), special concretes properties, uses and procedure of roller compacted concrete, properties and uses of high impact resisting concrete, properties, uses and constituents of steel fiber reinforced concrete, percentage of steel fibers in SFRC, effect of size, aspect ratio and percentage of steel fibers on strength of concrete.
Hoisting and Conveying Equipments






          8

Hoisting equipments principle and working of tower cranes, crawler cranes, truck mounted cranes, gantry cranes, mast cranes, derricks, conveying equipments working of belt conveyors, types of belts and conveying mechanism, capacity and use of dumpers, tractors and trucks.

Earth Moving Machinery








          4

Use, working and output of bulldozers, scrapers, graders, and power, use of rollers, roller types- plain rollers, sheep footed rollers, vibratory rollers, pneumatic rollers, rammers- use and working.
Concreting Equipments








          4

Concrete mixers types of concrete mixers, weigh batching equipments, equipments for transportation of concrete-trollies, lifts, transit mixers, concrete vibrator- needle vibrators, screed vibrators, automatic concrete plants–layout, process and working, stone crushers types of stone crushers, capacities and working, equipments for production of artificial sand.
Miscellaneous Equipments and Equipment Management 



          4

Miscellaneous equipment, pile driving equipment, pile hammers, selection of hammers, working of hot mix bitumen plant, bitumen paver, grouting equipments, floor polishing machine. equipment management, standard equipment, special equipment, selection of equipment, owning and operating cost of construction equipment, economic life of construction equipment, preventive maintenance of equipment, break down maintenance of equipments.
Suggested Readings

1. Seetharaman S.; “Construction Engineering and management”; Umesh Publication, New Delhi.
2. Rangawala S. C.; “Construction of structures and Management of Works”; Charotar Publication.

3. Ghose D.N.; “Construction Materials”; Tata McGraw-Hill.

	Course: Traffic Engineering and Management
	Semester: VI

	Course Code: CET3212
	L   T   P
	3   0   0
	Credits: 3


Objective: To give an overview of Traffic engineering, traffic regulation, management and traffic safety with integrated approach in traffic planning.
Syllabus

Traffic Planning and Characteristics
7
Road Characteristics: Road user characteristics, PIEV theory, Vehicle performance characteristics, Fundamentals of Traffic Flow, Urban Traffic problems in India, Integrated planning of town, country, regional and all urban infrastructure, Towards Sustainable approach, Land use & transport and modal integration.
Traffic Surveys
9
Traffic surveys: speed, journey time and delay surveys, vehicles volume survey including non-motorized transports, methods and interpretation, origin destination survey, methods and presentation, parking survey, accident analyses, methods, interpretation and presentation , statistical applications in traffic studies and traffic forecasting, level of service, concept, applications and significance.
Traffic Design and Visual Aids
9
Intersection design, channelization, rotary intersection design, signal design, coordination of signals, grade separation, traffic signs including VMS and road markings, significant roles of traffic control personnel, networking pedestrian facilities & cycle tracks.
Traffic Safety and Environment
4
Road accidents: causes, effect, prevention, and cost, street lighting, traffic and environment hazards, air and noise pollution, causes, abatement measures, promotion and integration of public transportation, promotion of non-motorized transport.
Traffic Management
7
Area traffic management system, traffic system management (TSM) with IRC standards , traffic regulatory measures-travel demand management (TDM), direct and indirect methods, congestion and parking pricing, all segregation methods- coordination among different agencies, intelligent transport system for traffic management, enforcement and education.
Suggested Readings

1. Kadiyali L. R. "Traffic Engineering and Transport Planning", Khanna Publishers, Delhi, 2013

2. Indian Roads Congress (IRC) Specifications: Guidelines and Special Publications on Traffic Planning and Management.

3. Salter. R.I and Hounsell N.B, "Highway Traffic Analysis and design", Macmillan Press Ltd.1996.

4. Mannering F.L., Washburn S.S. and Kilareski W.P., “Principles of Highway Engineering and Traffic Analysis”, Wiley India Pvt. Ltd., New Delhi, 2011.

	Course: Foundation Engineering
	Semester: VI

	Course Code: CET/CEL 3213
	L   T   P
	3   0  0
	Credits: 3


Objective: To introduce students to soil investigation and designing of foundation, its behavior and its engineering properties under stress.
Syllabus
Site Investigation and Selection of Foundation





          9

Scope and objectives, Methods of exploration, auguring and boring, Wash boring and rotary, drilling, Depth of boring, Spacing of bore hole, Sampling techniques, Representative and, undisturbed sampling, methods - Split spoon sampler, Thin wall sampler, Stationery piston, sampler, Penetration tests (SPT and SCPT) - Bore log report, Data interpretation - strength, parameters and Liquefaction potential - Selection of foundation based on soil condition.
Shallow Foundation









          9

Introduction, Location and depth of foundation, Codal provisions, bearing capacity of shallow, foundation on homogeneous deposits, Terzaghi’s formula and BIS formula, factors affecting, bearing capacity, problems, Bearing capacity from in-situ tests (SPT, SCPT and plate, load)Allowable bearing pressure, Seismic considerations in bearing capacity evaluation., Determination of Settlement of foundations on granular and clay deposits, Total and differential, settlement, Allowable settlements, Codal provision, Methods of minimizing total and differential, settlements.
Footings and Rafts









          9

Types of footings, Contact pressure distribution: Isolated footing, combined footings, Types, and proportioning, Mat foundation, Types and applications, Proportioning, Floating foundation, Seismic force consideration, Codal Provision.
Pile Foundation









          9

Types of piles and their function, Factors influencing the selection of pile, Carrying capacity of, single pile in granular and cohesive soil, static formula, dynamic formulae (Engineering news, and Hileys), Capacity from insitu tests (SPT and SCPT), Negative skin friction, uplift capacity-, Group capacity by different methods (Feld’s rule, Converse, Labarra formula and block failure, criterion), Settlement of pile groups, Interpretation of pile load test (routine test only), Under, reamed piles, Capacity under compression and uplift.
Retaining Walls









          9

Plastic equilibrium in soils, active and passive states, Rankine’s theory, cohesionless and, cohesive soil, Coulomb’s wedge theory, Condition for critical failure plane, Earth pressure on, retaining walls of simple configurations, Culmann Graphical method, pressure on the wall due to, line load, Stability analysis of retaining walls

Suggested Readings

1. Murthy, V.N.S., “Soil Mechanics and Foundation Engineering”, CBS Publishers and

Distributers Ltd., New Delhi, 2007.

2. Gopal Ranjan and Rao A. S. R. “Basic and Applied Soil Mechanics”, New Age International, 2005.

3. Purushothama Raj. P., “Soil Mechanics and Foundation Engineering”, 2nd Edition, Pearson

Education, 2013

4. Varghese, P.C., “Foundation Engineering”, Prentice Hall of India Private Limited, 2005.
	Course: Ground Improvement Techniques
	Semester: VI

	Course Code: CET 3214
	L   T   P
	3   0   0
	Credits: 3


Objective: To develop skills to identify the problematic soil and suitable suggest remedial measures to improve their behaviour.
Syllabus

Problematic Soil and Improvement Techniques





          8
Role of ground improvement in foundation engineering, methods of ground improvement, geotechnical problems in alluvial, lateritic and black cotton soils, selection of suitable ground improvement techniques based on soil conditions.
Dewatering










        10
Dewatering techniques, well points, vacuum and electro-osmotic methods, seepage analysis for two, dimensional flow for fully and partially penetrated slots in homogeneous deposits, simple cases, design.
In-situ Treatment of Cohesionless and Cohesive Soils




       10
In-situ densification of cohesion-less soils and consolidation of cohesive soils: dynamic compaction vibroflotation, sand compaction piles and deep compaction, consolidation: preloading with sand drains, and fabric drains, stone columns and lime piles-installation techniques- simple design, relative merits of above methods and their limitations.
Earth Reinforcement








         9
Concept of reinforcement, types of reinforcement material, reinforced earth wall, mechanism, simple design, applications of reinforced earth, role of geotextiles in filtration, drainage, separation, road works and containment.
Grout Techniques









          8
Types of grouts, grouting equipments and machinery, injection methods, grout monitoring, stabilization with cement, lime and chemicals, stabilization of expansive soil.
Suggested Readings
6. Purushothama Raj. P, “Ground Improvement Techniques”, Firewall Media, 2005 

7. Koerner, R.M. “Construction and Geotechnical Methods in Foundation Engineering”, McGraw Hill, 1994.

8. Mittal.S, “An Introduction to Ground Improvement Engineering”, Medtech Publisher, 2013.

9. Moseley, M.P., “Ground Improvement Blockie Academic and Professional”, Chapman and Hall, Glasgow, 1998.

10. Jones J.E.P. “Earth Reinforcement and Soil Structure”, Butterworths, London, 1985.

11. Winterkorn, H.F. and Fang, H.Y. “Foundation Engineering Hand Book”. Van Nostrand Reinhold, 1994.

12. Das, B.M. “Principles of Foundation Engineering” 7th edition, Cengage learning, 2010.

13. IS15284 (Part 1): 2003 “Design and Construction for Ground Improvement – Guidelines” (Stone Column), Bureau of Indian Standards, New Delhi, 2003.
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