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 SEMESTER-III 
 

  

 

 

 

 

 

 

(CC301

) 

ENGIN

EERIN

G 

MECH

ANICS 

1. C

OURS

E 

OBJEC

TIVES: 

The 
students 

will be able to acquire knowledge of Engineering Mechanics is imperative in the analysis of static or dynamic force 
systems. The related concepts find extensive applications in the analysis of machine elements, fluids, structures, and 
every engineering problem that involves force or motion. The subject is a basis of myriads of higher-level subjects 
like Hydraulics, Strength of Materials, Theory of Machines and Machine Design, and practically there is no branch 
of engineering where the subject renders no scope. 
2. TEACHING AND EXAMINATION SCHEME 

Semester III    

Course code & 
course title 

Periods/Week 
(in hours) 

Total 
  Hours 

Examination Scheme 

Theory Marks 
 

Practical Marks Total 
Marks 

Engineering 
Mechanics 

L T P H TH TM TW PR/OR 

3 1 1 5 75 25 25 - 125 

 

3. COURSE OUTCOMES:  

Course 

Code 
Name Of Course 

Teaching Scheme Examination Scheme 

Total 

Marks 
L T P H 

Theory Practical 

TH TM 
PR / 

OR 
TW 

CC 301 Engineering 
Mechanics 3 1 1 5 75 25 - 25 125 

CI 301 Surveying- I 3 - 3 6 75 25 25 25 150 

CI 302 Building Construction 3 1 1 5 75 25 0 25 125 

CI 303 Concrete Technology 3 - 2 5 75 25 - 25 125 

CI 304 Transportation 
Engineering I 3 - - 3 75 25 - - 100 

CI 305 Civil Engg. Drawing 1 - 4 5 - - 50 75 125 

 Total 16 2 11 29 375 125 75 225 750 

Total Contact Hours - 29 Hours 

L-Lecturers, T- Tutorials, P-Practical, C-Hours, TH-Theory Marks ,TM- Test Marks,  
PR-Practical Marks, TW-Term Work  Marks 

For Training DD - Daily Dairy, PA - Progressive Assessment, TR – Training Marks, SR - Seminar 

Duration of Theory Paper 3 hours 



Directorate of Technical Education, Goa State 
 

CIVIL/CIVIL(CONSTRUCTION) ENGINEERING Page 56 
 

On successful completion of the course, the student will be able to:  
CC301CO1: Define various force systems, Equilibrium, centre of gravity, friction & dynamics. 

CC301CO2: Explain methods to determine unknown reactions, forces, velocities and accelerations, Centroid, centre 
of gravity, friction machine efficiency, momentum & impulse. 

 
CC301CO3: Solve problems on equilibrium of rigid bodies, centre    of gravity, simple machines, friction, kinetics, 

momentum & impulse. 
 
CC301CO4: Verify various laws & machine equations.  
4. Mapping Course Outcomes with Program Outcomes 
 PO 1 PO2 PO3 PO4 PO5 PO6 PO7 PS01 PSO2 

 

CO1 3 1 0 0 0 0 0 1 0 
 

CO2 3 2 1 1 0 1 0 2 1 
 

CO3 3 3 2 1 0 1 2 3 1 
 

CO4 3 3 1 2 1 2 2 2 2 
 

Relationship    :   Low-1     Medium-2    High-3 
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5. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN 

M = Marks  Thr = Teaching hours    

                                                             Unit  M  Thr CO 

1 Forces and Moments. 
 

   
 
 
 
 
 
 
CO1 
CO2 
CO3 
CO4 

1.1 FUNDAMENTALS     
Definition and unit of force, types of force, characteristics of force, effects of force, principle 
of transmissibility of force, resultant, equilibrant. 

3 1 

1.2 FORCE SYSTEM 
 System of forces, resolution and composition of forces (Resolution along x and y axis), 
resolution of force along a plane and perpendicular to it (only introduction, no problems to 
be framed.) 

 

3 2 

1.3 RESULTANT 
 Application of the principle of resolution to—1) find the resultant of a coplanar, concurrent 
force system, and 2) determine the missing force when the resultant is given. 

 

6 3 

1.4 MOMENT 
Moment—Definition, unit, sign convention (clockwise moment +, anticlockwise -), couple 
and its characteristics. Avignon’s theorem-- statement and application to compute the 
resultant in magnitude, direction and position in case of coplanar non-concurrent, and 
coplanar parallel force system. 

 

6 4 

2 Equilibrium. 
 

   

2.1 FUNDAMENTALS 
 Concept of equilibrium of forces, conditions of equilibrium of two forces, three forces, 
concurrent and non-concurrent force systems, concept and drawing of free body diagram for 
not more than three bodies. 
 

3 2  
 
 
 
 
CO1 
CO2 
CO3 
CO4 

2.2 LAMI’S THEOREM 
Lami’s theorem- statement and application to problems based on strings with suspended 
weights, and spheres. 
  
 

6 3 

2.3 BEAMS 
Types of beams, types of support, types of loadings. Application of equilibrium conditions to the 
beams (Beams with simple or roller support at the two ends) with concentrated loading, UDL, 
partially applied UDL only. 
 

6 5 

3 Centroid and Centre of gravity. 
 

   

Definition of centroid, centroid of rectangle, triangle, circle, semicircle, trapezium. Centroid of 
simple composite figures (including cut out sections.)  Definition of centre of gravity. Centre of 
gravity of solids-- cone, sphere, cylinder, hemisphere, rectangular solid. Centre of gravity of 

9 7 CO1 
CO2 
CO3 
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simple composite solids (including cut out solid portions) 
 

 

4 Friction and Simple machines 
 

   

4.1Friction—FUNDAMENTALS 
Concept of friction, Coulomb’s law of static friction, coefficient of friction, angle of friction, cone 
of friction, angle of repose. 

3 1  

4.2 APPLICATIONS  
Application of concept of friction to a block resting on horizontal or inclined plane, ladder 
friction. 

6 5 CO1 
CO2 
CO3 
CO4 
 

4.3 FUNDAMENTALS OF SIMPLE MACHINES  
Definition of simple machine, load, effort, mechanical advantage, velocity ratio, efficiency of 
machine, law of machine, reversibility of machine, self-locking machine. (Simple problems to 
be framed, no derivations.)  

3 2 

4.4 STUDY OF SIMPLE MACHINES  
Simple axle and wheel, single purchase crab, double purchase crab, screw jack. (Simple 
problems to be framed, no derivation.) 
 

6 4 

5 Dynamics    

5.1 KINETICS 
D’ Alembert’s principle and its applications to solve simple problems related to motion of lift, 
two bodies connected by a single string passing over a pulley, two string connected bodies of 
which one is lying on a horizontal plane (or on inclined plane) while the other suspended freely. 
 

9 5 CO1 
CO2 
CO3 
CO4 

5.2 MOMENTUM, IMPULSE AND IMPULSIVE FORCE 
Momentum, impulse and impulsive force—definition and unit. Law of conservation of 
momentum, simple problems based on momentum, impulse, impulsive force, and law of 
conservation of momentum. 
 

6 4 

Total  75 48  

 

6. COURSE DELIVERY: 

The course will be delivered through lectures, class room interactions, exercises and case studies. 
7. SPECIFICATION TABLE FOR THEORY/ MACRO-LESSON PLAN 

Unit 
No 

Unit 
 

Number 
of 
lectures 

Marks 

1 Force and moment 10 18 

2 Equilibrium 10 15 

3 Centroid and centre of gravity 7 9 

4 Friction and simple machines 12 18 

5 Dynamics 9 15 

 Total  48 75 
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8. SPECIFICATION TABLE FOR TERM WORK & PRACTICALS.  

Sr. 
No. 

Practical (Minimum six to be conducted) 
 

Marks 

1. Verification of Polygon law of forces.  

2. Verification of Lami’s theorem.  

3. Determination of coefficient of friction (between any two different surfaces.)  

4. Calculation of support reactions using Beam apparatus.   

5. Determination of MA, VR, efficiency and law of machine for any three simple lifting 
machines. 

 

6. Determination of angle of repose.  

7. Determination of the resultant of coplanar and concurrent forces (Graphical 
analysis, one sheet.) 

 

8. Determination of the resultant of coplanar, non-concurrent forces, and parallel 
forces. (Graphical analysis, one sheet.) 
 

 

   

No Class room Assignments  

1 At least three assignments covering above units.  

   

No Tutorial Exercise  

1 At least six problems on each of the units mentioned above.  

 Total  25 

 

9. LEARNING RESOURCES 

9.1 Text Books  

S. No. Author Title of Books Publishers 

1 Dhade, Jamdar and 
Walawalkar. 

 Fundamentals of Applied Mechanics Sarita Prakashan, 
Pune. 

2 R.S.Khurmi Applied Mechanics S. Chand 

3 A. R. Basu Engineering Mechanics Tata MacGraw Hill, 
Delhi. 

4 Patel, Sanghavi and 
Thakur 

Engineering Mechanics Mahajan Publishing 
House, Ahmedabad. 

 

9.2 Reference Books for further study 

S. No. Author Title of Books Publishers 

1 Beer-Johnson Engineering Mechanics Tata McGraw Hill, 
Delhi. 

2 Joseph F. Shegley Vector Mechanics for Engineers Vol-1 
and 2 

Tata McGraw Hill, 
Delhi. 

9.3Internet and Web Resources  

S. No. Author Title of Books Publishers 

1 WizIQ https://www.wiziq.com/tutorials/applied-
mechanics 

- 

2 NPTEL https://nptel.ac.in/courses/122102004  - 

https://nptel.ac.in/courses/122102004
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9.4 Videos and Multimedia Tutorials  

S. No. Author Title of Books Publishers 

1 NITTTR CDs of experiments in Engineering 
Mechanics. 

- 

2 NPTEL CDs of experiments in Engineering 
Mechanics.  

- 
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(CI 301)  SURVEYING I  
1.       COURSE OBJECTIVES:- 

           Surveying is one of the core subjects in civil engineering wherein principles and method of different 

types of surveys are studied. The course content is designed to: a) enable the students to study and carry out 

surveying & levelling operations independently on the field b) able to apply knowledge to the solution of day to 

day problems on construction site; and c) develop the skills in handling various survey instruments. 

2. TEACHING AND EXAMINATION SCHEME: 

Semester III    

Course Code & 

Course Title 

Periods / Week 

(in hours) 

Total 

Hours 

Examination Scheme 

Theory 

Marks 

Practical 

Marks Total 

Marks 

CI 301 

Surveying I 

L T P H TH TM TW PR/OR 

3 0 3 6 75 25 25 25 150 

 

3. COURSE OUTCOMES:  

On successful completion of the course, the student will be able to:  

CO 301.1. Understand and practice basic land measurement using appropriate equipments 

CO301.2. Identify and apply surveying principles to prepare maps and sections 

CO301.3. Sketch and calculate map areas and volumes 

CO301.4. Manage and plan basic land surveying 

4.  MAPPING COURSE OUTCOMES WITH PROGRAM OUTCOMES: 

 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 
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CO301.1 3 1 1 2 1 1 2 

CO301.2 3 1 1 2 1 1 2 

CO301.3 2 3 3 3 2 2 3 

CO301.4 2 3 3 3 2 2 3 

Total 10 8 8 10 6 6 10 

Relationship:   Low-1     Medium-2    High-3 
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 PSO1 PSO2 

 Construction Planning 
and Practice 

Construction Management 
and Design 

CO301.1 2 2 

CO301.2 2 2 

CO301.3 3 3 

CO301.4 2 3 

Total 09 10 

 
5. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN: 

M = Marks Thr = Teaching Hours CO = Course Objectives 

 M Thr CO 

UNIT 1: TYPES OF SURVEY    

1.1 INTRODUCTION 

Definition. Objects of surveying, Principles of surveying. Uses of Survey, 
Conventional signs related to survey:  

3 4 1 

1.2 CLASSIFICATION OF SURVEYING 

classification of surveying, types of primary surveying (plain, geodetic) 
secondary surveying (Based on instruments), method, object, nature of 
field 

6 4 1 

UNIT 2: BASIC SURVEYING    

2.1 BASIC INSTRUMENTS  FOR LINEAR MEASUREMENT 

Study and use of instruments for linear measurements – chain, tape, 
ranging rod, arrows, pegs, cross staff, optical square, and line ranger. 

6 3 1 

2.2 MEASURING TECHNIQUES 

Direct and indirect ranging, linear measurements on plain and sloping 
grounds, Triangulation -– Survey Station and their Selections, Survey 
lines, Check lines, Tie lines, base line. Taking offsets, perpendicular offset 
and inclined offset. Finding area of field using tape & cross staff 

6 4 
2 

2.3 OBSTACLES AND ERRORS 

Obstacles and errors in  linear measurements (no numerical problems) 2 



Directorate of Technical Education, Goa State 
 

CIVIL/CIVIL(CONSTRUCTION) ENGINEERING Page 63 
 

2.4 COMPASS SURVEY 

Components, Construction, and use of Prismatic compass 
Bearing of lines – meridian –true, magnetic, and arbitrary. Bearing (fore- 
bearing, back bearing, whole circle bearing, quadrantal bearing system and 
reduced bearing), conversion of bearings, finding included angles from 
bearings, local attraction-causes, precaution &correction(simple numerical 
problem) 

6 4 3 

2.5 TRAVERSING (Definition or brief description only) 
Open traverse, closed traverse, check on open and closed traverse. 
graphical adjustment for closing error by Bowditch rule 

6 3 3, 4 

UNIT 3: LEVELLING    
3.1 INTRODUCTION (Definition only) 
 Level surface, level line, horizontal line, vertical line, datum surface, 
reduced level, benchmark & its types- temporary, permanent, GTS 
benchmark. Fore sight, back sight, Intermediate sight, change point and 
height of collimation.  

6 4 1 

3.2 INSTRUMENTS (sketch and brief description only) 
Dumpy level, Tilting Level,  Auto Level & Levelling staff (Telescopic type 
only); fundamental axes of dumpy level 

6 

2 1 

3.3 CLASSIFICATION OF LEVELLING (sketch and brief description 
only) 
Simple, differential, profile levelling and cross-sectioning, fly levelling  

2 2 

3.4 RECORDING IN LEVELLING BOOK  

Height of Instrument method, rise and fall method, arithmetic checks, 
problems in H.I. method only. Sources of errors, precautions to eliminate 
the errors  

6 4 2 

UNIT 4: CONTOURING    

4.1 INTRODUCTION (Definition only) 
contour, contour interval, horizontal equivalent 3 2 2 

4.2 CONTOURING 

Characteristics of contours, method of contouring – Direct and Indirect 
methods. Interpolation of contours (arithmetic interpolation method only). 
Uses of contour maps. 

9 6 3, 4 

UNIT 5: PLANE TABLE SURVEY    

5.1 INTRODUCTION  

Principles of plane table survey. Accessories required, Telescopic Alidade, 
Setting out of plane table, levelling, Centering and orientation. Merits and 
Demerits of plane table Surveying. Situations where plane table survey is 
used.  

6 4 1, 2 

5.2 METHODS OF PLANE TABLE SURVEYING 

Surveying by methods of Radiation and Intersection. 6 4 3, 4 

Total  75 48  
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6. COURSE DELIVERY: 

The Course will be delivered through lectures, class room interactions, exercises and case studies 
 

7. SPECIFICATION TABLE FOR THEORY/ MACRO-LESSON PLAN: 

Unit 

No 

Unit 

 

Number of 

Lectures 
Marks 

1 Types of Survey 8 9 

2 Basic Surveying 14 24 

3 Levelling 10 18 

4 Contouring 8 12 

5 Plane Table Survey 8 12 

 Total 48 75 

 

8. SPECIFICATION TABLE FOR TERM WORK & PRACTICALS HOURS:  

 

No Practical (Any 10) Marks 

1 Study of different instruments for linear measurement 2 

2 Measurement of area by tape and cross staff survey. 2 

3 Study of compass Measuring fore bearing and back bearing for traverse (5 to 
6 sided). (drawing sheet) 2 

4 Study of dumpy level 2 

5 Simple and Reciprocal Levelling, Profile levelling and cross-sectioning, Fly 
levelling.(drawing sheet) 4 

6 Contouring by direct method(drawing sheet) 2 

7 Contouring by  indirect method 2 

8 Plane table survey Radiation, 2 

9 Plane table survey intersection 2 

No Class Room Assignments Marks 

1 At least 5 covering all units above 5 

No Tutorial Exercise Marks 

... Total 25 
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9. LEARNING RESOURCES: 

Text Books  

S. No. Author Title of Books Publishers 

1 N.N.Basak Surveying And Levelling Tata Mc Graw-Hill 

2 Dr. B. C. Punmia Surveying And Levelling Part 
I And II Laxmi Publication 

3 N. Subramanian Surveying And Levelling  Oxford Publication 

4 S. K. Duggal Surveying And Levelling Vol. 
I And II Tata Mc Graw-Hill 

5 S.K.Husain, M.S.Nagaraj Text Book Of Surveying S. Chand And Company 
 
Videos and Multimedia Tutorials  

S. No. Author Title of Books Publishers 

1 NITTTR video cassettes or cd’s of above 
experiments. If any 

2 NPTEL video cassettes or cd’s of above 
experiments. If any 
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(CI 302)  BUILDING CONSTRUCTION  

1. COURSE OBJECTIVE:  

         The building construction is one of the core subjects of study after studying which they would be able to 

identify the components of buildings and their functions. They will also be able to understand the procedure for 

execution of various construction activities. They will be able to prepare the checklist for construction activities, 

identify and suggest the rectification to various construction related problems.  
 

2. TEACHING AND EXAMINATION SCHEME: 

Semester III    

Course Code & 

Course Title 

Periods / Week 

(in hours) 

Total 

Hours 

Examination Scheme 

Theory 

Marks 
Practical Marks 

Total 

Marks 
CI 302 

Building Construction 

L T P H TH TM TW PR/OR 

3 0 2 5 75 25 25 0 125 

 

3. COURSE OUTCOMES:  

On successful completion of the course, the student will be able to:  

CO302.1. Comprehend and Identify basic components and processes used in the construction of the building 

CO302.2. Differentiate and Inspect, basic properties of material being used in the construction of the building 

CO302.3. Interpret and Assess construction problems 

CO302.4. Formulate and Plan appropriate remedies to problems 
 

4. MAPPING COURSE OUTCOMES WITH PROGRAM OUTCOMES: 

 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 
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CO302.1 3 1 1 1 1 2 2 

CO302.2 3 2 1 2 1 2 2 

CO302.3 2 3 3 3 2 3 2 

CO302.4 3 3 3 3 2 3 2 

Total 11 9 8 9 6 10 8 
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Relationship    :   Low-1     Medium-2    High-3 

 PSO1 PSO2 

 Construction Planning and 
Practice 

Construction Management 
and Design 

CO 302.1 2 3 

CO302. 2 3 3 

CO302. 3 3 3 

CO 302.4 3 3 

Total 11 12 

 
5. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN: 

M = Marks Thr = Teaching Hours CO = Course Objectives 

 M Thr CO 

UNIT 1: BUILDING COMPONENTS    

1.1 BUILDING COMPONENTS 

Substructure (foundation, plinth, basement) .Superstructure (walls, floors, 
openings, roof, beams, columns). 6 

2 1 

1.2 TYPES OF STRUCTURES 

load bearing structures, framed Structures, composite structures 
2 1 

1.3 DOORS 

Types (panelled doors, battened doors, flush doors, collapsible doors, 
rolling shutters, Revolving doors, Glazed doors) doors fittings,  lintels. 

6 

2 1 

1.4 WINDOWS 

Types (fully panelled, partly panelled and glazed, glazed wooden, steel, 
Aluminium windows, sliding windows, louvered window, ventilators, 
cement grills) window fittings,  Sill, and weather shed 

2 1 

1.5 COMMUNICATION SPACES 

Horizontal (Passage, balcony, veranda, gallery, sit-outs) and vertical 
(staircases and lifts) 

6 2 1 

UNIT 2: BUILDING MATERIALS    

2.1 TIMBER 

characteristics of good timber, defects in timber, types of timber 
products(Plywood, particle board ,veneer, laminated paper veneer 
(sunmica / formica),  artificial Timber) 6 

2 2 

2.2 CONCRETE AND MORTARS 

Types and functions of mortars and concretes (adobe Lime, cement and 
composite) 

2 2 

2.3 STONE 

Types of stones, dressing of stones, quarrying of stones ,Terms ( facing, 6 3 2 
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backing, hearting, through stone, Corner stone) precautions  and 
construction procedure of Un-coursed rubble masonry and coursed rubble 
masonry, mortars for stone masonry, sizes of Lateritic stone. 
2.4 BRICK 

Conventional bricks, standard bricks, Common terms used in brick 
masonry, requirements of good brickwork,, Bonds in brick masonry 
(English, Flemish, Stretcher and Header Bonds). Precautions and process 
in Brick laying, striking and raking of Joints. 

3 2 

2.5 MISCELLANEOUS 

Uses of (Glass, plastic, fibres, aluminium, steel , galvanized iron, asphalt 
bitumen, PVC, CPVC, EPS, coir, terracotta, ceramic) 

6 2 2 

UNIT 3: BUILDING FINISHES    

3.1 FLOOR FINISHES 

Types (shahabad, kota, marble, granite, kadappa, ceramic tiles, vitrified, 
mosaic tiles, chequered tiles, glazed tiles, pavement blocks, Concrete 
floors, tremix floor) skirting and dado, process of laying and polishing of 
floors. 9 

2 1, 2 

3.2 ROOFS AND ROOF COVERING 

Types (AC sheets ,G.I. sheets, plastic sheets, fibre Sheets, Mangalore tiles) 
Wooden (King post and queen post) and steel (fan and pratt) truss and 
maximum span for each. R.C.C. slab, Wooden Floors 

2 1, 2 

3.3 PLASTERING 

Necessity of plastering, single coat and double coat plaster, Neeru and POP 
finishing, special plasters stucco plaster, Precaution to be taken while 
plastering. Defects in plaster. Necessity and procedure of pointing. 

6 

2 1, 2 

3.4 WALL CLADDINGS 

Necessity  and types, Plaster board 1 1, 2 

3.5 PAINTS AND VARNISHES 

Necessity, surface preparation, method of application, types. 2 1, 2 

UNIT 4:  SPECIAL CONSTRUCTION PROCESSES    

4.1 FIRE PROOFING 

Necessity,  Materials, Method 6 
2 3, 4 

4.2  TERMITE PROOFING 

Necessity,  Materials, Method 
2 3, 4 

4.3  SOUND PROOFING 

Necessity,  Materials, Method 

6 

2 3, 4 

4.4  DAMP PROOFING 

Necessity,  Materials, Method 2 3, 4 

4.5 LIGHTING AND VENTILATION 

Natural and artificial lighting and ventilation, Air-conditioning 
2 3, 4 

UNIT 5: CONSTRUCTION  WORKS    
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5.1 JOB LAYOUT 

Site clearance, Site layout, marking layout on ground 
6 

2 3, 4 

5.2 EXCAVATION AND BACK FILLING 

Excavation for foundation, timbering and strutting, material for plinth 
filling. 

2 3, 4 

5.3 SUPPORTING STRUCTURES 

Scaffolding (Purpose, types, erection and dismantling). 
Shoring (Purpose, types, safety precautions) 
Underpinning (Purpose, types, safety precautions) 

6 3 3, 4 

Total 75 48  

 

1. COURSE DELIVERY: 

The Course will be delivered through lectures, class room interactions, exercises and case studies 
 

2. SPECIFICATION TABLE FOR THEORY/ MACRO-LESSON PLAN: 

Unit 

No 

Unit 

 

Number of 

Lectures 
Marks 

1 Building Components 10 18 

2 Building Materials 12 18 

3 Building Finishes 9 15 

4 Special Construction Processes 10 12 

5 Construction  Works 7 12 

 Total 48 75 

 

3. SPECIFICATION TABLE FOR TERM WORK & PRACTICALS HOURS:  

 
No Practical Marks 

1 Setting out of building 1 

2 Different bonds in bricks 1 

3 Laying tiles on sand bed 1 

4 Assembly / Tying of scaffolding 1 

5 Make formwork for column/footing etc. 1 

No Class Room Assignments ( at least 10) Marks 

1 Types of concretes 1 
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2 Types of mortars 1 

3 Dressing and quarrying of stones 1 

4 Types of flooring 1 

5 Types of tiles 1 

6 Types of roofing 1 

7 Types of Paints 1 

8 Fire Proofing 1 

9 Termite Proofing 1 

10 Sound Proofing 1 

11 Damp Proofing 1 

12 lighting and ventilation 1 

13 Air-conditioning 1 

No Tutorial Exercise (at least 10) Marks 

1 Types of 1 

2 Cross –section of wall through 
(parapet-roof-wall-window- plinth-foundation) 1 

3 Types of Doors 1 

4 Types of Windows 1 

5 Types of door and window fittings 1 

6 Types of staircases 1 

7 Sit-out and gazebo 1 

8 Types of defects in timber 1 

9 Un-coursed rubble masonry, coursed rubble masonry, Ashler Masonry 1 

10 Types of bonds in bricks(English, Flemish, Stretcher and Header) 1 

11 Wooden (King post and queen post)and steel (fan and pratt) truss 1 

12 Cross section of wooden floor 1 

13 Types of pointing 1 

14 Site layout 1 

15 Types of timbering and strutting in excavation 1 

16 Types of Scaffolding 1 
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17 Types of Shoring 1 

18 Types of Shoring 1 

 Total 25 

 
4. LEARNING RESOURCES: 

Text Books  

S. No. Author Title of Books Publishers 

1  
Lecture and Practical Notes on 

Building Construction for polytechnic 
students 

 

2 D.N. Ghose Construction Materials Tata McGraw-Hill 

3 S.K. Sharma Building Construction Tata McGraw-Hill 

4 Amarjit Agrawal Building materials New India Publication 

5 S. K. Duggal Building materials New Age International 

6 S.K. Sharma Engineering materials PHI Publication 

7 S. C. Rangawala Building Construction Charotar Publication 

8 Sushil Kumar Building Construction Standard Publication 

9 B. C. Punmia Building Construction Laxmi Publication 
 

Reference Books for further study 

S. No. Author Title of Books Publishers 

1 W. B. Mackay Building Construction Vol. I to IV Longman(ELBS) 

2 Dr.Janardan Zha Building Construction Khanna Publication 

3 TTTI ,Madras Civil Engineering materials TTTI ,Madras 

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

5 Mantri Construction A to Z of Building Construction Mantri Publication 

6 Khanna Practical Civil Engineering Handbook Khanna Publication 
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Indian and International codes needed  

S. No. Author Title of Books Publishers 

1 BIS SP 7 National Building Code  

2 BIS 962-1973 Code of Architectural and Building 
Drawing  

3 BIS 1256-1967 Code for Building Byelaws  

4 BIS 1038- 1983 Steel Doors, Windows and Ventilators  
 

Videos and Multimedia Tutorials  

S. No. Author Title of Books Publishers 

1 NITTTR video cassettes or cd’s of above 
experiments. If any 

2 NPTEL video cassettes or cd’s of above 
experiments. If any 
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(CI 303)  CONCRETE TECHNOLOGY  

1. Course Objective: 

        Concrete is the most unique construction material  which can be moulded to any size and shape. The quality 

of concrete governs the performance of the resulting structure and therefore, knowledge of theory and practice of 

good concrete making is vital in civil engineering. This course gives students a knowledge of concrete 

composition, making of good concrete, tests on concrete, mix design and non-destructive testing. 

2. TEACHING AND EXAMINATION SCHEME: 

Semester III    

Course Code & 

Course Title 

Periods / Week 

(in hours) 

Total 

Hours 

Examination Scheme 

Theory 

Marks 

Practical 

Marks Total 

Marks 
CI 303 

Concrete Technology 

L T P H TH TM TW PR/OR 

3 0 2 5 75 25 25 25 150 

3. COURSE OUTCOMES:  

On successful completion of the course, the student will be able to:  

CO303.1. Recognize and identify types of constituent materials and admixtures for concrete 

CO303.2. Experiment, test and inspect properties of concrete and its ingredients  

CO303.3. Interpret test results and employ engineering knowledge to practice economic mix proportions 

CO303.4. Organize and manage concreting operations effectively 

4.  MAPPING COURSE OUTCOMES WITH PROGRAM OUTCOMES: 

 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 
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CO303.1 3 1 1 1 1 2 2 
CO303.2 2 2 2 3 2 2 2 
CO303.3 3 2 2 3 1 3 3 
CO303.4 3 2 2 3 3 3 3 

Total 11 7 7 10 07 10 10 

Relationship    :   Low-1     Medium-2    High-3 

 PSO1 PSO2 
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 Construction Planning and 
Practice 

Construction Management 
and Design 

CO303.1 2 2 

CO303.2 3 1 

CO303.3 3 2 

CO303.4 3 3 

Total 11 8 

 
5. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN: 

M = Marks Thr = Teaching Hours CO = Course Objectives 

 M Thr CO 

UNIT 1: INGREDIENTS OF CONCRETE    

1.1 CEMENTATIOUS MATERIALS 

Cementatious materials used in construction Lime, Pozzolana, Fly-Ash, 
GGBS OPC, Blended cements. Different grades of OPC (33, 43 , 53 & 
their physical properties as per relevant I. S. Codes) Field test on cement; 
reduction in strength, storage of cement 

6 3 
 1 

1.2 PHYSICAL PROPERTIES OF CEMENT  

specific gravity, fineness, chemical composition; Hydration process ; 
compounds of cement Determination of fineness, standard consistency, 
initial and final setting times,   soundness ,compressive strength,  

6 3 2 

1.3 FINE AGGREGATES  

Types –natural, manufactured; size ,shape, surface texture ,specific gravity, 
bulk density Surface moisture, water absorption, bulk density. Bulking - 
it’s effect on concrete mix proportion. Determination of fineness modulus, 
grading zones. Silt content limit 6 

3 2 

1.4  COARSE AGGREGATES 

Types- natural, manufactured; size, shape, surface texture, water 
absorption, soundness, specific gravity & bulk density Determination of 
fineness modulus, grading, crushing value, impact value,  abrasion value, 
flakiness index,  elongation index  

3 2 

1.5 WATER AND ADMIXTURES 

 Requirements of water suitable for concrete making. Water-cement ratio, 
it’s importance. Types of admixtures (accelerators, retarders, air- 
entraining agents, pore fillers, plasticizers, super – plasticizers, colouring 
agents.)and their uses  

6 3 2 

UNIT 2: CONCRETING OPERATIONS    
2.1 GRADES OF CONCRETE  AND  BATCHING 

Different grades of concrete as per provisions of IS 456-2000. 
Proportioning of ingredients of concrete by volume batching and weigh 

6 3 2,3 
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batching. Yield of concrete per batch.   
2.2  MIXING TRANSPORTATION &PLACING OF CONRETE  

Hand mixing, machine mixing, classification of concrete mixers. Various 
methods and precautions to be taken while transporting and placing 
concrete. Segregation and bleeding 

6 4 2, 3, 
4 

2.3 COMPACTION AND CURING OF CONCRETE 

Hand compaction, use of vibrators, advantages ,precaution to be taken 
while compacting. Purpose of curing, different methods of curing, 
minimum curing period. 

6 4 4 

UNIT 3: PROPERTIES  AND TESTS  ON  CONCRETE    

3.1 PROPERTIES 

Workability – definition, factors affecting, methods of improving 
workability. Tests for measurement of workability; slump test, compacting, 
factor test, flow test. 6 

3 2, 3 

3.2 TESTS ON HARDENED CONRETE 

Compressive strength of concrete, factors affecting. Determination of 
compressive strength as per IS :516 

2 2, 3 

3.3 NON- DESTRUCTIVE TESTING OF CONCRETE 

Importance of NDT, methods of NDT rebound hammer test &ultrasonic 
pulse velocity test, As per I.S. 13311 part 1 & 2 .Concrete cover tests on 
reinforced concrete members. 

6 3 2, 3 

UNIT 4: SPECIAL CONCRETES & CONCRETING TECHNQUES    
4.1 SPECIAL CONCRETES  

 Properties ,advantages and limitations of following types of  concretes 
 a) Ready mix  concrete  b) Pre-cast concrete c) Pre-stressed concrete  
 d) light weight concrete  e) Self-compacting concrete  f) Ferro-cement 
concrete  g) Pervious concrete  h) High performance concrete i) High 
strength concrete 

6 5 1 

4.2 SPECIAL CONCRETING TECHNQUES  

Description with sketch of following types of  techniques(Detailed 
procedure not expected) a) Under water by Pre-packed concrete, b)Under 
water by bucket placing,  c) Under water by Tremie method. b) Cold 
weather concrete c) Hot weather concrete  

6 5 1, 4 

UNIT 5:  CONCRETE MIX DESIGN    

5.1 INTRODUCTION 

Objectives of mix design, list of different design methods. 3 1 3, 4 

5.2  MIX DESIGN 

IS  Code  Method of concrete mix design for the data given –grading zone 
of sand, Maximum size of aggregate, exposure condition, slump value or 
compacting factor, degree of quality control. 

6 3 3, 4 

Total  75 48  
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6. COURSE DELIVERY: 

The Course will be delivered through lectures, class room interactions, exercises and case studies 

7. SPECIFICATION TABLE FOR THEORY/ MACRO-LESSON PLAN: 

Unit 

No 

Unit 

 

Number of 

Lectures 
Marks 

1 Ingredients of concrete 15 24 

2 Concreting operations 11 18 

3 Properties  and tests on concrete 8 12 

4 Special concretes and Concreting techniques 10 12 

5 Concrete mix design 4 9 

 Total 48 75 

 

8. SPECIFICATION TABLE FOR TERM WORK & PRACTICALS HOURS:  

 
No Practical (Any 10) Marks 

1 Determination of fineness of cement by Blaine’s air permeability apparatus or by 
sieving. 2 

2 Determination of standard consistency of cement 2 

3 Determination of initial & final setting times of cement 2 

4 Determination of specific gravity cement 2 

5 Determination of compressive strength of cement. 2 

6 Determination of soundness of cement. 2 

7 Determination of silt content in sand by volume / weight 2 

8 Determination of maximum % of bulking of sand 2 

9 Determination of aggregate impact value 2 

10 Determination of aggregate abrasion value 2 

11 Determination of aggregate crushing value 2 

12 Determination of bulk density & water absorption, fine aggregate 2 

13 Determination of bulk density & water absorption, coarse aggregate 2 

14 Compressive strength of concrete Cube for different Water cement ratio  2 
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15 Workability of concrete by slump test  2 

16 Workability of concrete by compacting factor test  2 

No Class Room Assignments Marks 

1 At least 10 covering all units above 5 

No Tutorial Exercise Marks 

... Total  25 

ORAL EXAMINATION BASED ON PRACTICAL PERFORMED DURING TERM    

 
9. LEARNING RESOURCES: 

Text Books  

S. No. Author Title of Books Publishers 

1 
B L Handoo ,L D 
Puri 
Sanjay Mahajan 

Concrete technology Satya Prakashan 
New Delhi 

2 M. L. Gambhir Concrete Technology 
Tata Mc Graw . Hill 
Publishing Co. Ltd. 

New Delhi 

3 M. S. Shetty Concrete technology S. Chand Publication 

4 Gupta V P Concrete technology and good 
construction   practice 

New age International 
(p) Ltd New Delhi 

 
 

Reference Books for further study 

S. No. Author Title of Books Publishers 

1 A. M. Neville & J J 
Brooks Concrete Technology Pearson Education (Singapore) 

Pvt. Ltd. New Delhi 

2 
Noel P. 

Mailvaganam, M.R. 
Rixom 

Chemical Admixtures for 
Concrete CRC Books 
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Indian and International codes needed  

S. No. Author Title of Books Publishers 

1 
I.S.4031                         

( Part 1 to Part 6 ) 
 

Indian standard method of physical tests for 
hydraulic cement, BIS, New 
Delhi. 
I.S.4031 (Part 1) - 1996 Part 1 – Determination of 
fineness by dry sieving. 
I.S.4031 (Part 2) -1999 Part 2 – Determination of 
fineness by air permeability method. 
I.S.4031( Part 3) -1988 ( reaffirmed 2000 ) Part 3– 
Determination of soundness 
I.S.4031(Part 4) - 1988 ( reaffirmed 1995 ) 
Part 4 - Determination of consistency of standard 
cement paste. 
I.S.4031 (Part 5) – 1988, ( reaffirmed 2000 ) Part 5 
- Determination of initial and final setting times 
I.S : 4031 (Part 6 ) – 1988, ( reaffirmed 2000 ) Part 
6 - Determination of compressive strength of 
hydraulic cement other than masonry cement 

 

2 I.S : 2386 – 1963                    
( part i to part vi ) 

Indian standard methods of test for aggregate for 
concrete. BIS, New Delhi. 
Part i - Particle size and shape. ( reaffirmed 1997 ) 
Part ii - Estimation of deleterious materials and 
organic impurities. ( reaffirmed 2002 ) 
Part iii - Specific gravity, density, voids, absorption 
& bulking. ( reaffirmed 1997 ) 
Part iv - Mechanical properties ( reaffirmed 1997 ) 
Part v - Soundness. ( reaffirmed 1997 ) 
Part vi - Measuring mortar making properties of 
fine aggregate. ( reaffirmed 2002 ) 

 

 I.S.: 383 – 1970 
Indian standard specification for coarse & fine 
aggregates from natural sources for 
concrete. B.I.S.., New Delhi 

 

3 I.S. : 1911 - 1959           
(reaffirmed) 

Indian Standard methods of sampling and analysis 
of concrete), B.I.S.., New Delhi.  

4 I.S. : 456 - 2000 
Indian standard, plain and reinforced concrete – 
code of practice. ( fourth revision ), 
B.I.S.., New Delhi 

 

5 I.S. : 516 – 1959 
Indian standard methods of tests for strength of 
concrete 
( xii reprint December 1987 ), B.I.S.., New Delhi 

 

6 I.S. : 8112- 1989 Indian standard - 43 grade ordinary portland cement 
Specification  
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7 I.S. : 12269 – 1987 ( 
reaffirmed 1999 ) 

Indian standard specification for 53 
grade O.P.C  

8 I.S. : 9103 – 1999 Indian standard –concrete admixtures specification  

9 I.S. : 455 - 1989            
( reaffirmed 1995 ) 

Indian standard – Portland slag cement 
specification  

10 I.S. : 1489 – 1991               
( Part 1)  

 Portland – Pozzolana Cement – specification 
part 1 fly ash based  

11 
I.S. : 7861 - 1975            

( Part 1 )                                     
( reaffirmed 1997 ) 

Indian standard of practice for 
extreme weather concreting part 1 recommended 
practice for hot weather concreting 

 

12 
I.S.: 7861 – 1981                 

( Part 2 )                                     
( reaffirmed 1997 ) 

Indian standard of practice 
For extreme weather concreting part 2 – 
recommended practice for cold weather concreting 

 

13 I.S. : 8041 – 1990 Indian standard – rapid hardening Portland Cement 
specification BIS- New Delhi  

14 I.S. : 12330 – 1988 ( 
reaffirmed 1995 ) 

Indian standard specification for 
sulphate resisting Portland cement  

15 I.S. : 12600 - 1989                  
( reaffirmed 1995 ) Portland cement, low heat Specification  

16 I.S. : 10262 – 1982 Indian standard recommended guidelines for 
concrete Mix Design  

17 SP 23 handbook on concrete mixes ( based on Indian 
standards)  

18 I.S. 13311- 1992                     
(Part 1 & 2) 

Methods of non-destructive testing of concrete. 
part-1 ultrasonic pulse velocity, part-2 rebound 
hammer 
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(CI 304)  TRANSPORTATION ENGINEERING-I 

 
1.  COURSE OBJECTIVES: 

                This subject is designed to provide knowledge of construction and maintenance of highways, traffic 

engineering, tunnels, marine structures, airports and bridges needed for the economic development of this country. 

The course will enable the students to: a) understand different transport systems, its classifications and 

specifications b) execute construction work as per the approved drawings and specifications and  

c) undertake maintenance works.  

2. TEACHING AND EXAMINATION SCHEME: 

Semester     

Course Code & 

Course Title 

Periods / Week 

(in hours) 

Total 

Hours 

Examination Scheme 

Theory 

Marks 

Practical 

Marks Total 

Marks 
CI 304 

Transportation 

Engineering-I 

L T P H TH TM TW PR/OR 

3 0 0 3 75 25 0 0 100 

 

3. COURSE OUTCOMES:  

On successful completion of the course, the student will be able to:  

CO304.1. Understand and recognize modes of transportation 

CO304.2. Apply engineering knowledge to interpret road traffic characteristics 

CO304.3. Distinguish and differentiate component parts and develop different transportation      works  

CO304.4. Manage, plan and construct types of transportation infrastructure. 
 

4. MAPPING COURSE OUTCOMES WITH PROGRAM OUTCOMES: 

 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 
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CO304.1 2 - 1 1 2 2 2 

CO304.2 2 2 2 2 2 2 2 

CO304.3 3 2 3 1 2 1 3 
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CO304.4 3 2 2 2 2 3 3 

Total 10 6 8 6 8 8 10 
 

Relationship    :   Low-1     Medium-2    High-3 

 PSO1 PSO2 

 Construction Planning 
and Practice 

Construction Management 
and Design 

CO304.1 1 1 

CO304.2 3 2 

CO304.3 3 2 

CO304.4 3 3 

Total 10 8 

 
6.DETAILED COURSE CONTENTS / MICRO-LESSON PLAN: 

M = Marks Thr = Teaching Hours CO = Course Objectives    

 M Thr CO 

UNIT 1: TRANSPORTATION 
   

1.1 INTRODUCTION 

Role of transportation in the development of nation. Modes of 
transportation system and Importance of each (roadway, railway, airway, 
waterway) Advantages and disadvantages of each 6 

2 1 

1.2 MODERN MEANS OF TRANSPORTATION 

Brief description of modern means of transportation- hovercraft, jetpacks, 
bullet trains, mag-lev trains. 

2 1 

UNIT 2: ROADWAYS    

2.1 INTRODUCTION 

Classification of roads according to (importance, materials of construction, 
load carrying capacity and traffic density). 

6 

1 
 1 

2.2 COMPONENTS OF ROADS 

Definition with sketch - carriageway, formation width, land width, 
shoulder, berms, spoil-banks, borrow pits, lead and lift, building line, 
control line, sub-grade, camber, gradients, super elevation ,curves, sight 
distance, overtaking distance, passing places. (as per IRC) 

3 4 
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2.3 TYPES OF ROADS 

Cross sections and Construction procedure for (Hill roads, WBM Roads 
and Earth Roads, Cement Concrete Roads, Bituminous Roads) 
Maintenance and special repairs of hill roads. Defects in W.B.M. roads and 
their maintenance. Type &necessity of joints of concrete roads, Prime coat, 
tack coat and seal coat. semi-grout and full grout macadam, bituminous/tar 
carpet, bituminous concrete. Defects and maintenance of bituminous roads. 

9 8 3 

2.4 DRAINAGE AND ARBORICULTURE 

Surface and sub-surface drainage with side gutters, catch drains, 
longitudinal drains, cross drain. Definition of Arboriculture, purpose of 
planting road side trees. 

6 4 4 

UNIT 3: OTHER MODES OF TRANSPORTATION    

3.1 RAILWAYS 

Rail gauges (Broad gauge, meter gauge, narrow gauge) and their widths. 
Cross-section of B-G Railway track in full embankment and cutting for a 
single line. Rails and sleepers (Functions, types and standard section). 
Ballast (Function, requirements, materials used). 

6 4 1, 3, 
4 

3.2 MARINE STRUCTURES 

Definition and, function (Harbour, docks, ports, Locks, Break-water- 
Jetties and quays). function and location (Aprons, Warehouses and transit 
sheds) 

6 4 1, 3, 
4 

3.3 AIRPORTS 

Classification, location, size and site selection for airports. Definition and 
functions of (Runway, Taxiways, terminal areas, apron, control tower and 
hangers). Sketch of Airport lighting. 

6 4 1, 3, 
4 

UNIT 4: TRANSPORTATION INFRASTRUCTURE    
4.1 TUNNEL 

Definition, purpose, advantages and disadvantages, Typical cross-sections 
for tunnels, types of lining, Ventilation. 

6 4 4 

4.2 BRIDGE 

Sketch showing the different components, functions of each component in 
a bridge. Sketch of types of bridges ( RCC and steel, pre-stressed concrete, 
balanced cantilever, suspension and steel trussed bridges, Flyover, Clover 
leaf,) Definition of (Afflux, Scour, Freeboard, Cut water, Case water). 
Functions of Bearings. 

6 4 4 

4.3 CULVERTS AND CAUSEWAYS 

types of Culverts and Causeways, Ribandar causeway (case study in brief), 
Difference between bridge and culvert 

6 2 4 

UNIT 5: TRAFFIC ENGINEERING    
5.1 INTRODUCTION 

Definition and Scope; Road user characteristic and vehicular characteristic 6 2 2 

5.2 TRAFFIC STUDY 6 4 2 
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Traffic studies (Traffic volume study, speed study, O & D study, Traffic 
flow characteristics, Traffic capacity study, Parking study, Accident 
studies) sketches of Traffic Signs (Regulatory Signs, Warning Signs, 
Informatory Signs). 
Total 75 48  

 

7.COURSE DELIVERY: 

     The Course will be delivered through lectures, class room interactions, exercises and case studies 

 

8.SPECIFICATION TABLE FOR THEORY/ MACRO-LESSON PLAN 

Unit 

No 

Unit 

 

Number of 

Lectures 
Marks 

1 Transportation 4 6 

2 Roadways 16 21 

3 Other modes of transportation 12 18 

4 Transportation infrastructure 10 18 

5 Traffic Engineering 6 12 

 Total 48 75 

 

5. SPECIFICATION TABLE FOR TERM WORK & PRACTICALS HOURS:  

 

No Practical Marks 

No Class Room Assignments Marks 

1 At least 05 covering all units above  

No Tutorial Exercise Marks 

. Total  
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5.LEARNING RESOURCES: 

Text Books  

S. No. Author Title of Books Publishers 

1  
Lecture and Practical Notes on Basic 

Transportation Engineering for 
polytechnic students 

 

2 N L Arora A text Book of Transportation 
Engineering 

IPH Publications, New 
Delhi 

3 Khanna & Justo Highway Engineering Nemchand & Brothers, 
Roorkee 

4 S.P Bridra Tunnel Engg 
Dhanpat Rai s. Sons 
1682, Naisarak, New 

Delhi- 110006 

5 S.P Bridra Dock & Harbour Engg 
Dhanpat Rai s. Sons 
1682, Naisarak, New 

Delhi- 110006 

6 Saxena &Arora A Textbook of Railway Engg 
Dhanpat Rai s. Sons 
1682, Naisarak, New 

Delhi- 110006 

7 Birdi & Ahuja Roads, Railways, & Bridges standard book house, 
New-Delhi 

8 T D Ahuja Roads, Railways, Bridges & Tunnel 
Engineering 

Standard Publishers & 
Distributors, New Delhi 

9 N. Vaziram & S.P 
Chandola Transportation Engg. Vol I & II 

Khisnna Publishers, 2-
B, 

Nath market, Nai sarak 
Delhi 

10 B.L. Gupta & 
Amit Gupta 

Roads, Railways, Bridges Tunnel 
Engg 

standared publications, 
1705- B, Naisarak 

Delhi- 6 

11 Kamala Transportation Engineering 
Tata McGraw Hill 

Publishing Company 
Limited, New Delhi 

12 S.C. Saxena Railway  Engineering Dhanpatrai & sons 
 

13 K.R. Antia Railway Track The New Book Co. Pvt. 
Ltd Mumbai 

14 S.C. Rangwala Principles of Railway engineering Charotar Publication 

15 S.P. Bindra Principles and Practice of Bridge 
Engineering Dhanpatrai & sons 

16 N.L.Arora and S.P. 
Luthra 

A Text Book of Transportation 
Engineering IPH New Delhi 
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17 J.S. Alagia 

Elements of 
Bridge 
Engineering 
 

Charotar Publication 
 

18 D.R. Phatak Bridge Engineering Everest Publisher 
 

 

 

Reference Books for further study 

S. No. Author Title of Books Publishers 

1 D. Johnson Victor. Elements of Bridges Oxford & IBH 
Publishing Co 

2 S.C. Saxena Tunnel Engineering Dhanpatrai & sons 

3 Birdi & Ahuja Road, Railway and Bridges Std. Book House 

4 

Robert Horonjeff, 
Francis 
McKelvey, William 
Sproule and Seth 
Young 

Planning and Design of Airports5th 
Edition 
 

McGraw-Hill 2010 
 

5 
Norman J. Ashford, 
Saleh Mumayiz, Paul 
H. Wright 

Airport Engineering: Planning, 
Design, and Development  2011 

 
Videos and Multimedia Tutorials  

S. No. Author Title of Books Publishers 

1 NITTTR video cassettes or cd’s of above 
experiments. If any 

2 NPTEL video cassettes or cd’s of above 
experiments. If any 
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 (CI 305)  CIVIL ENGINEERING DRAWING  
1. COURSE OBJECTIVES: 

             The course content is designed to enable the students to understand and apply the principles of planning 

of residential and public buildings to prepare working drawings for the same. Students shall acquire knowledge 

of various agencies employed in building industries and their roles and functions. The students shall also be able 

to understand and apply the principles subdivision of plots.  

2. TEACHING AND EXAMINATION SCHEME: 

Semester III    

Course Code & 

Course Title 

Periods / Week 

(in hours) 

Total 

Hours 

Examination Scheme 

Theory 

Marks 

Practical 

Marks Total 

Marks 
CI 305 

Civil Engineering 

Drawing 

L T P H TH TM TW PR/OR 

1 0 4 5 0 0 100 50 150 

3. COURSE OUTCOMES: 

On successful completion of the course, the student will be able to:  

CO305.1. Understand and comprehend basic drawing skills 

CO305.2. Read and interpret building drawings  

CO305.3. Apply the knowledge to sketch working drawings of residential building 

CO305.4.  Assess requirements to obtain license for construction & Occupancy Certificate. 

4. MAPPING COURSE OUTCOMES WITH PROGRAM OUTCOMES: 

 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 
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CO305.1 2 1 2 - 1 1 2 

CO305.2 2 1 3 2 2 3 3 

CO305.3 3 3 3 3 2 3 3 

CO305.4 3 1 3 1 1 2 3 

Total 10 6 10 6 6 9 11 

Relationship    :   Low-1     Medium-2    High-3 
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 PSO1 PSO2 

 Construction Planning 
and Practice 

Construction Management 
and Design 

CO305.1 2 3 

CO305.2 3 3 

CO305.3 3 3 

CO305.4 3 3 

Total 11 12 

 
5. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN: 

M = Marks Thr = Teaching Hours CO = Course Objectives    

 M Thr CO 

UNIT 1: PRINCIPLES OF PLANNING OF BUILDINGS    

1.1 PRINCIPLES OF PLANNING 

Principles of planning residential and public building - aspect, prospect, 
grouping, orientation, privacy, circulation, roominess, sanitation, elegance 
and economy. Climatic-effects, habits of people and its influence on 
planning. Effect of furniture and interior requirements. 

 2 1 

1.2 BUILDING BYE-LAWS (GOA) 

Building bye-laws of plan sanctioning authority in respect of- Plot area 
(size), setbacks in front, rear and sides, open spaces, plinth area, coverage, 
built-up area, floor-area ratio, minimum dimensions of different rooms of 
a building passage, stair, toilets, parking, doors and windows sizes; 
minimum ceiling-height, head-room, sill-height, basement-height and 
mezzanines. Following bye-laws for minimum number of toilets, urinals, 
passage widths, stairs etc. with examples 

 2 4 

1.3 NATIONAL LAWS 

Purpose, applicability, responsibility of Engineers and Builders in RERA. 
Overview of NBC. 

 1 4 

UNIT 2: DRAWING OF RESIDENTIAL BUILDINGS    

2.1 DRAWING OF LINE PLAN 

Drawing of line plans for residential houses  1 2 

2.2 DEVELOPMENT OF DRAWINGS 

Types Of Drawing, Plan, Elevation, Section, Site plan, Location Plan, 
Roof Plan, Area statement and other details 

 2 2 

2.3 PERSPECTIVE VIEW 

One point & Two point perspective view  1 2, 3 

UNIT 3: DRAWING OF PUBLIC BUILDINGS    
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3.1 PRINCIPLES 

Requirements of different public buildings such as library, community 
hall, general post-office in municipal area, commercial complexes, 
school, hotels, hostels, bank, village panchayat building, canteen for 
institution, health centres. etc 

 2 1 

1.2 DRAWINGS 

Planning and drawing of above public buildings (line plans only)  1 2 

UNIT 4: BUILDING INDUSTRY & PLAN SANCTIONING    

4.1 AGENCIES 

Different agencies such as architects, service consultants (for electric 
fittings), sanitary, structural designers, contractors, suppliers, specialist in 
building services and role of each. 

 1 4 

4.2 AUTHORITIES 

Plan sanctioning authorities- Panchayat, Municipality, Town planning, 
Planning and Development Authority 

 1 4 

4.3 PROCEDURES 

Procedure for submitting plans for approval, sanctioning authorities, 
number of copies, enclosures of plans, important documents, sales and 
other details 

 1 4 

UNIT 5: SUB-DIVISION OF PLOTS    

5.1 SUB-DIVISION 

-Rules & Regulation (Goa/Local) for of sub-division of plots, sub-
division for residential & industrial plots 

 1 3,4 

Total - 16  

 

6. COURSE DELIVERY: 

The Course will be delivered through lectures, class room interactions, exercises and case studies 

7. SPECIFICATION TABLE FOR THEORY/ MACRO-LESSON PLAN: 

Unit 

No 

Unit 

 

Number of 

Lectures 
Marks 

1 Principles of planning of buildings 5  

2 Planning of Residential Building 4  

3 Planning of Public Building 3  

4 Building Industry & Plan Sanctioning 3  

5 Sub-Division of Plots 1  

 Total 16 - 
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8. SPECIFICATION TABLE FOR TERM WORK & PRACTICALS HOURS: 
 

No Practical Marks 

1 Lines, lettering and materials revision sheet 5 

2 

Line plan of Residential building(any 2) 
a. Single storey 2 BHK bungalow 
b. Duplex 3 BHK bungalow 
c. Duplex Row house 
d. 1, 2 BHK flats in a building 
e. Low cost studio apartments for Lower income group housing scheme. 

15 

3 Detailed drawing of internal units of the building like-Kitchen, Bedroom, Toilet, W. 
C. and Bath. 10 

4 

Planning and designing a residential two storey house from a given data- Framed 
structure with partly flat and partly pitched roof, plans, elevation, sections, schedule 
of doors and windows, construction notes, site plan, area statement. Section passing 
through stair case, Bath and W.C. 

20 

5 

Line plan of Public building (any 2) 
School 
a. Hotel/Lodge with Restaurant 
b. Office cum Shopping Complex 
c. Primary Health Centre 
d. Municipality or Panchayat Complex 
e. School. 

10 

6 Two point perspective of three steps  10 

7 Sub Division of plot 10 

No Class Room Assignments Marks 

1 Importance sizes for different rooms in building 4 

2 Importance sizes for different rooms in School / hotel / commercial / recreational 
building 4 

3 Importance of Building bye-laws of plan sanctioning authority 4 

4 Introduction to RERA &  NBC 4 

5 Roles of Engineer, Architect & Contractor ,Role of different sanctioning authorities 
& Contents of submission file 4 

No Tutorial Exercise Marks 

... Total 100 
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9. LEARNING RESOURCES 

Text Books  

S. No. Author Title of Books Publishers 

1 Shah, Kale, Patki Text Book of Building Drawing  

2 Malik & Mayo Civil Engineering Drawing New Asian Publishers 
New Delhi 

3 Y. S. Sane Planning and Design of Building  

4 M. Chakraboti Civil Engineering Drawing Including 
Architectural Aspects 

New Asian Publishers 
New Delhi 

 

Reference Books for further study 

S. No. Author Title of Books Publishers 

1 Sikha V B A course in Civil Engineering Drawing S K Kataria and sons 

2 Rangwala Civil Engineering Drawing Charotar Publishing 
House Pvt. Ltd. 

3 D. M. Mahajan Elements of Building Drawing Pune 
vidyarthigrihaprakashan 

4  RERA Act. Govt. Of Goa 

5  Regulation of Land Development and 
Building Construction) Act Govt. Of Goa 

 
Indian and International codes needed  

S. No. Author Title of Books Publishers 

1 IS 962: Code of practice for architectural 

and building drawings 
Bureau of Indian 

Standards 

2 SP 7 National Building Code (N.B.C) Bureau of Indian 
Standards 

3 SP: 46-1988. Section 1 sizes and layout of drawing 
sheets.  

Internet and Web Resources  

S. No. Web Page / Site Link Publishers 

1 WizIQ https://www.wiziq.com/tutorials/civil-
engineering-drawing  

2  https://study.com/civil_drafting_course.ht
ml  

3  https://freevideolectures.com/subject/civil-
engineering/  

 

https://archive.org/search.php?query=creator%3A%22Bureau+of+Indian+Standards%22
https://archive.org/search.php?query=creator%3A%22Bureau+of+Indian+Standards%22
https://archive.org/search.php?query=creator%3A%22Bureau+of+Indian+Standards%22
https://archive.org/search.php?query=creator%3A%22Bureau+of+Indian+Standards%22
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Videos and Multimedia Tutorials  

S. No. Author Title of Books Publishers 

1 NITTTR video cassettes or cd’s of above 
experiments. If any 

2 NPTEL video cassettes or cd’s of above 
experiments. If any 

 
  


