Directorate of Technical Education, Goa State

SEMESTER-1V
Teaching Scheme Examination Scheme
Course . Total
Code Name of Course L T P | H Theory Practical Marks
TH | TM | PR/OR | TW
CI401 Surveying II 3 0 3 6 75 25 25 25 150
CI 402 Materials and Structures 3 0 2 5 75 25 0 25 125
C1403 Hydraulics 3 0 2 5 75 25 0 25 125
Cr404 | Computer Aided Civil ) 1o 1y g ) g | 50 50 100
Engineering
Cl40s | Quanuty Surveying& g 1y | g | g5 | o5 0 25 125
Costing
CI 406 Soil Mechanics 3 0 2 5 75 25 0 25 125
Total 14 0 15 | 29 | 375 | 125 75 175 750
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
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(C1401) SURVEYING-II

1. Course Obijectives:

The course content has been designed to- Enable the students to acquire skills in handling theodolite in day to
day survey work. Provide the students the knowledge of tacheometric survey and modern surveying instruments.

2TEACHING AND EXAMINATION SCHEME

Semester | IV
Cgu rse Coc_ie & Per_iods / Week | Total Theory Examinag(r)gcfiizizme Total
ourse Title (in hours) Hours Marks Marks Marks
Cl 401 L T P C ™ ™ TW | PR/OR
Surveying-11 3 0 3 6 75 25 25 25 150

3. COURSE OUTCOMES:
On successful completion of the course, the student will be able to:
CO401.1. Understand, use of survey instruments like Theodolite
CO401.2. Apply survey knowledge to set out a simple curve
CO0401.3. Calculate horizontal and vertical distance using tacheometer

CO401.4. Select and recommend the modern surveying equipments for surveying practice

4. MAPPING COURSE OUTCOMES WITH PROGRAM OUTCOMES:

PO 1 PO 2 PO 3 PO 4 PO5 PO 6 PO 7
0 _0“5 55 w 8 "08‘5 =

422% | % | 5EE | Eii 5552 52 22
2295 | 2% | 5EZ CEE S8EE 25 < E
S2AE | EE | 455 | d5s | G0ic £z 23

Mm < wn -9 o © =S =
i SE” | EE- 2EZE - -

CO401.1 2 2 2 1 1 2 2
CO401.2 3 2 2 2 1 2 2
CO401.3 3 2 3 2 1 2 2
CO401.4 2 2 2 3 2 2 3
Total 10 8 09 8 5 8 9

Relationship : Low-1 Medium-2 High-3
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PSO1 PSO2
Construction Planning Construction Management
and Practice and Design
CO401.1 3 2
CO401.2 2 2
CO401.3 2 2
CO401.4 3 2
Total 10 08

5.DETAILED COURSE CONTENTS / MICRO-LESSON PLAN:

M = Marks | Thr = Teaching Hours CO = Course Objectives

Thr

CO

UNIT 1: THEODOLITE SURVEY

1.1 INTRODUCTION (Definition only)

Components of Transit Theodolite and Their functions. Technical terms
used.. Swinging the telescope, Transiting, Changing the face. Temporary
adjustments of Transit Theodolite

1.2 MEASUREMENT TECHNIQUES

Measurement of Horizontal angle - method of Repetition, method of
reiteration, errors eliminated by method of repetition, Measurement of
Deflection angle. Measurement of Vertical angle. Measurement of
magnetic bearing of a line by Theodolite. Prolonging a Straight line.

12

1.3 ERROR ELIMINATION
Sources of errors in Theodolite Surveying. Permanent adjustment of
transit Theodolite (only relationship of different axes of Theodolite.).

UNIT 2: TRAVERSING COMPUTATIONS

2.1 TRAVERSE BASICS
Traversing with Theodolite — Method of included angles, locating details,
checks in closed traverse, Calculation of bearings from angles.

2.2 TRAVERSE COMPUTATION

- Latitude, Departure Consecutive Co-ordinates error of Closure,
Distribution of a angular error, balancing the traverse by Bow ditch rule
and Transit Rule, Gale’s traverse table .simple problems on above topic

12

UNIT 3: TACHEOMETRIC SURVEY

3.1 TACHEOMETRY
Principle of Tacheometry. Essential requirements of Tacheometer. Use of
Theodolite as a Tacheometer with staff held in vertical and fixed hair
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method (No derivation).Determination of tacheometric constants Simple
problems only

UNIT 4: CURVES

4.1 INTRODUCTION (Definition only)
Types of curves used in road and railway alignments. Notations of simple
circular curve. Designation of curve by radius and degree of curves

4.2 SETTING OUT CURVE (Simple problems only)
Method of Setting out curve by ordinate from Long chord method and
Rankine’s method of deflection angles.

UNIT 5: MODERN SURVEY EQUIPMENTS

51E.D.M
Principle of E.D.M, Components of E.D.M, setting up ,measurement, use
of E.D.M.

5.2 ELECTRONIC DIGITAL THEODOLITE
Features of Electronic Theodolite, operation, its use

5.3 TOTAL STATION
Features of TS Components of total station ,types ,principle, setting up,
observation, data processing, limitations and its application

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 . Number of
No Unit Lectures Marks
1 | Theodolite survey 12 21
2 | Traversing Computations 12 21
3 | Tacheometric Survey 6 9
4 | Curve 8 12
5 | Modern Surveying Equipment 10 12
Total 48 75
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8 SPECIFICATION TABLE FOR TERM WORK & PRACTICALS HOURS:

No Practical (Any 10) Marks
1 Study of Theodolite, temporary adjustments 2
2 Measurement of horizontal angle 2
3 Measurement of vertical angle 2
4 Measurement of deflection angle 2
5 Prolonging a line 2
6 Traversing with theodolite 2
7 Setting out simple curve by ordinates from long chord 2
8 Setting out simple curve by Rankines method of deflection angle 2
9 Study of EDM and measurements with EDM 2
10 Study of Electronic digital Theodolite ,setting up and taking angular )
measurements
11 | Study of Total station, setting up, observation, creating a file 2
No | Class room Assignments Marks
1 At least 5 covering all units above 5
No | Tutorial Exercise Marks
Total 25
9.LEARNING RESOURCES:
Text Books
S. No. Author Title of Books Publishers
1 Lecture and Practical Nptes on Surveying
IT for polytechnic students
2 N. N. Basak Surveying And Levelling Tata Mc Graw-Hill
3 Dr. B. C. Punmiya Surveying And Levelling Part [ And 11 Laxmi Publication

T .P. Kanetkar & S. V . . Pune Vidhyarthi Griha
4 Kulkarni Surveying And Levelling Vol. I And II Prakashan
5 S. K. Duggal Surveying And Levelling Vol. I And II Tata Mc Graw-Hill
S. K. Husain .
6 M. S. Nagaraj Text Book Of Surveying S. Chand and Company
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Videos and Multimedia Tutorials

S. No. Author Title of Books Publishers
1 NITTTR video cassettes‘or cd’s of above If any
experiments.
) NPTEL video cassettes‘or cd’s of above If any
experiments.
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(C1402) MATERIALS AND STRUCTURES

1. COURSE OBJECTIVE:
The course content comprises of the study of fundamentals of theory of elasticity and the response of the

Structural Components when subjected to service loads of tension, compression and shear loading. The study of
determination of Moment of Inertia, bending moment and shear force is necessary for determining bending and
shear stresses in structural components.

2. TEACHING AND EXAMINATION SCHEME:

Semester v
i Examination Scheme
Course Code & Periods / Total .
Course Title Week Hours Theory Practical
(in hours) Marks Marks Total
Marks
Cl 402 Materials and L/ TP H TH | TM | TW | PRIOR
Structures 3|02 5 75 | 25 | 25 0 125
3. COURSE OUTCOMES:
On successful completion of the course, the student will be able to:
CO0402.1. Identify and Evaluate stresses and strains in simple and composite sections
C0402.2. Establish and Sketch shear force and bending moment diagrams
C0402.3. Analyze and determine moment of Inertia, bending stress and shear stress in beams
C0O402.4. Assess and analyse the truss.
4. MAPPING COURSE OUTCOMES WITH PROGRAM OUTCOMES:
PO 1 PO2 PO 3 PO 4 PO 5 PO 6 PO 7
o 2 2 45 @ s =z 7 &
258% | 3% | 8&2 “ES | FEE2Eaf X TE
@? 9 = g [ S mS @8 B = 91_{ S
mgwg £ < QE% L%f)gg Emé E ﬂ-§ 0 -
C0402.1 2 1 1 - 1 - 1
C0402.2 2 3 3 2 1 2 3
C0402.3 3 3 2 2 1 2 3
C0402.4 3 3 3 2 2 2 3
Total 10 10 9 06 5 6 10
Relationship : Low-1 Medium-2 High-3
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PSO1 PSO2
Construction Planning Construction Management
and Practice and Design

C0402.1 1 1
C0402.2 3 3
C0402.3 3 3
C0O402.4 3 3

Total 10 10

5. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN:

M = Marks | Thr = Teaching Hours CO = Course Objectives

Thr

CO

UNIT 1: STRESS, STRAIN AND ELASTIC CONSTANTS

1.1 FUNDAMENTALS

Definition of (rigid body, plastic body, mechanical properties of metal
such as elasticity & elastic limit). 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.(simple problems on calculation of stress and
deformations of simple and composite bars)

1.2 ELASTIC CONSTANTS

Definition (stress, Linear strain, lateral strain, Poisson’s ratio, Volumetric
strain, Young’s modulus, ,bulk modulus, Shear stress, shear strain &
modulus of rigidity, complementary shear, stress, state of simple shear,
punching shear) Classification of stress, Hooke’s law, Relation between
modulus of elasticity, modulus of rigidity and bulk modulus.( simple
problems on calculation of elastic constants)

1.3 .STRAIN ENERGY

Definition (strain energy, modulus of resilience and proof
resilience). Types of loading (gradual, suddenly applied load & Impact
load) stresses due to (gradual load, sudden load and impact load).

UNIT 2: MOMENT OF INERTIA

2.1 CONCEPTS OF MOMENT OF INERTIA
Definitions of moment of inertia, radius of gyration & polar moment of
inertia
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2.2 MOMENT OF INERTIA OF SECTIONS

M.I of plane areas (rectangle, triangle, circle, semicircle and quarter
circle) Parallel axis and perpendicular axis theorem,

M.I of symmetrical an unsymmetrical sections ( I section, T section,
channel and angle section), MI of I section with cover plates

10

UNIT 3: SHEAR FORCE AND BENDING MOMENT

3.1 FUNDAMENTALS

Types of beams (cantilever, simply supported, fixed and continuous)
types of loading(point load, uniformly distributed load, uniformly varying
load), types of supports for beams, Determinate and indeterminate
structures, Concept of shear force and bending moment, sign convention.
Relation between bending moment, shear force and rate of loading,
concept of sagging and hogging bending moments (no derivations)

3.2 SHEAR FORCE AND BENDING MOMENT DIAGRAMS
Analysis of beams (simply supported, cantilever and overhanging beams)
subjected to point loads & UDL, construction of shear force diagram,
determination of point of contra flexure and construction of bending
moment diagram for the above mentioned type of beams (no derivations
simple problems)

12

UNIT 4: STRESSES IN BEAMS

4.1 CONCEPTS OF BENDING STRESS (no derivations)

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.

4.2 CONCEPTS OF SHEAR STRESS (no derivations)

Concept of shear stress, Shear stress equation, shear stress distribution for
(rectangular, hollow rectangular, circular sections and hollow circular
sections) Relation between max. shear stress and average shear stress.

4.3 BENDING STRESSES IN BEAMS (simple problems)

Simple problems on calculation of bending stresses and other parameters
in rectangular, circular sections and symmetrical I section using simple
bending formula

4.4 SHEAR STRESS IN BEAMS (simple problems)

Simple problems on calculation shear stress and plotting of shear stress
distribution for simple sections (rectangular, hollow rectangular, circular
sections and hollow circular sections). Shear stress distribution in I
section and T section

UNIT 5 ANALYSIS OF TRUSSES

5.1 FUNDAMENTALS (no derivations)

Definition of frames, classification of frames, perfect, imperfect,
redundant and deficient frame, relation between members and joints,
assumption in analysis, method of determining forces in members of
truss, nature of force (compressive and tensile)

5.2 FORCES IN MEMBERS OF TRUSS

10
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Simple problems on method of joints only for simply supported and
cantilever truss (of max 6 members unsymmetrical or 12 symmetrical)

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 Unit Number of
No Lectures Marks
1 Elastic Constants and Strain Energy 10 16
2 Moment of Inertia 10 13
3 Shear Force and Bending Moment 10 18
4 Stresses in Beams 9 15
5 Analysis of Trusses 9 13
Total 48 75
8. SPECIFICATION TABLE FOR TERM WORK & PRACTICALS HOURS:
Sr No Practical (Any 8) Marks
1 Study of Lab machines. 2
2 Tension test on mild steel 2
3 Tension test on tor steel / deformed bars. 2
4 Izod Impact test on mild steel, brass, copper and cast iron. 2
5 Charpy impact test on mild steel, brass, copper and cast iron. 2
6 Flexural test on timber. 2
7 Flexure test on floor tiles or roofing tiles. 2
8 Shear Test on metal. 2
9 Water Absorption & Compression test (Dry & Wet) on bricks 2
10 Abrasion Test on flooring tiles. 2
No Class Room Assignments Marks
1 At least 5 covering all units above 05
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) Drawing of Shear force and Bending Moment diagrams on Graph Paper (5 )
Problems)
3 Graphical Solution of Two Problems on simple truss frames 2
No Tutorial Exercise Marks
Total 25
9. LEARNING RESOURCES:
Text Books
S. No. Author Title of Books Publishers
1 Lecture and Practical Notes on CACE for
Polytechnic Students
2 S. Bhavikatti Strength of Materials Tata McGraw Hill
Mechanics of Structures Charotar Publishing House,
3 S. B. Junnarkar
volume —I & II Anand
4 R. S. Khurmi Strength of Materials S. Chand & Company Delhi
Reference books for further study
S. No. Author Title of Books Publishers

Harper Collins Publishers

1 F. L. Singer Strength of Materials India, Delhi

Videos and Multimedia Tutorials

S. No. Author Title of Books Publishers
1 NITTTR video cassettes.or cd’s of above If any
experiments.
) NPTEL video cassettes.or cd’s of above If any
experiments.
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1. COURSE OBJECTIVE:

Hydraulics as a branch of fluid mechanics is a basic subject for all branches of engineering disciplines. The subject

(C1403) HYDRAULICS

is designed to teach the students the concepts, principles and procedures of hydraulics for planning, designing,

supervising, executing and maintaining of the civil engineering works related to Irrigation, Environmental

Engineering System and Transportation Engineering System.

2. TEACHING AND EXAMINATION SCHEME:

Semester v
Course Code & Periods / Week Total Examination ?.cheme
Course Title (in hours) Hours Theory Practical Total
Marks Marks Marks
Cl 403 L T P H TH | TM | TW | PR/OR
Hydraulics 0 5 75| 25 | 25 0 125
3. COURSE OUTCOMES:
On successful completion of the course, the student will be able to:
CO0403.1. Understand and discuss, various characteristics and properties of fluid flow
CO0403.2. Demonstrate the ability to operate hydraulic machines
CO0403.3. Experiment, test and measure fluid flow parameters
C0403.4. Compose, assess and design the most economical sections for channels and pipes.
4. MAPPING COURSE OUTCOMES WITH PROGRAM OUTCOMES:
PO 1 PO2 PO 3 PO 4 PO 5 PO 6 PO 7
5 g @ =N — > = -
2222 | g3 R Ak Lo s B 5 2 £y
2833 s Z § &2 = EQ w8 LEy 5 2% ~E
22858 B z7° 3 85w 9538 £ £ g € 3
572 &% | A58 £78 & = =
C0403.1 3 1 1 2 - - 2
C0403.2 2 2 1 3 2 2 2
C0403.3 3 2 2 3 3 2 1
C0403.4 3 2 2 2 3 1 1
Total 11 7 6 10 8 5 5
Relationship : Low-1 Medium-2 High-3
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PSO1 PSO2
Construction Planning Construction Management
and Practice and Design
C0O403.1 2 2
C0O403.2 2 2
C0O403.3 2 3
C0O403.4 2 2
Total 8 9

5. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN:

M = Marks Thr = Teaching Hours | CO = Course Objectives

Thr | CO
UNIT 1: FLUID PROPERTIES AND HYDROSTATICS
1.1 PROPERTIES OF FLUID (simple problems)
Introduction to fluid mechanics and hydraulics, Branches of hydraulics-
hydrostatics and hydrodynamics, Definition of fluid, Characteristic of 4 1
fluid and solids. Physical properties of fluids: Mass density, Weight
density, Specific volume, Specific gravity, capillarity, Compressibility,
Viscosity, Newton’s law of viscosity. Ideal and Real liquids
1.2 HYDROSTATICS (simple problems)
Definition of pressure and SI units. Hydrostatic pressure at point, ) 3
Pascal’s law. Variation of pressure in horizontal and vertical direction in
static liquid. Pressure diagram.
1.3 CENTER OF PRESSURE (simple problems)
Total hydrostatic pressure and centre of pressure, Determination of total
pressure & centre of pressure on vertical and horizontal faces (faces such 4 3
as rectangular, isosceles/equilateral triangular and circular only) of dams,
sides and bottom of water tanks
UNIT 2: FLUID FLOW CHARACTERISTICS
2.1 FLOW (no problems)
Concept of flow, Gravity flow and pressure flow. Types of flow — steady 5 1
and unsteady, uniform and non-uniform, laminar and turbulent.
Significance of Reynolds number.
2.2 DISCHARGE (simple problems)
Discharge and its units Continuity equation for fluid flow. Datum head, 3 3

pressure head, velocity head and total head, Bernoulli’s theorem, Loss of
head.
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UNIT 3: FLOW THROUGH PIPES

3.1 MEASUREMENT OF LIQUID PRESSURE (no problems)
Concept of pressure head and its units, Absolute, Gauge and Vacuum
Pressure. Conversion of pressure head of one liquid into other.

1,3

3.2 PRESSURE MEASUREMENTS DEVICES (simple problems)
Piezometer, U-tube manometer, Measurement of pressure difference
using differential manometer— U-tube differential manometer and inverted
U-tube differential manometer. Bourdon’s pressure gauge. (sketch,
working Principle and limitations)

3.3 DISCHARGE MEASURING DEVICES (simple problems)
Venturimeter — Component parts, principle of working, Types of
orifices. 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.

3.4 FLOW THROUGH PIPES (simple problems)

Loss of head due to friction, Darcy-Weisbach Equation. Friction factor,
relative roughness. Common range of friction factor for different types of
pipe material. 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

3.5 WATER HAMMER IN PIPES (no problems)
Cause, effects and remedial measures.

UNIT 4: FLOW THROUGH CHANNELS

4.1 CHANNELS (no problems)

Types of channels- artificial & natural, Different shapes of artificial
channels. Geometrical properties of channel section — wetted area, wetted
Perimeter, hydraulic radius Prismatic channel sections, steady-uniform
flow through prismatic channel section.

4.2 DISCHARGE THROUGH AN OPEN CHANNEL (simple problems)
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.

4.3 FLOW MEASURING DEVICES (simple problems)
Velocity measuring devices for open channels: Floats - surface, sub-
surface and float rod. Pitot tube — principle, expression for velocity

4.4 DISCHARGE MEASURING DEVICES (no problems)
Definition and Types of notches, Francis formula, Definition and Types
of Weirs and spillway.
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UNIT 5: HYDRAULIC MACHINES

5.1 HYDRAULIC MACHINES (no problems)
Definition and types, definition and types of turbines. Sketch of (Pelton | 3 2 2
wheel, hydraulic press, hydraulic ram)

5.2 PUMPS (no problems)
Pumps - Definition and types. Suction head, delivery head, static head and

manometric head. Sketch, Component parts and working (Centrifugal 6 3 2
pump, Reciprocating pump) priming of Centrifugal pump
Total 75 | 48

6. COURSE DELIVERY:

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

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

UNnoit Unit Nfgzgj erre;)f Marks
1 Fluid Properties and Hydrostatics 10 18
2 Fluid Flow Characteristics 5 9
3 Flow Through Pipes 16 21
4 Flow Through Channels 12 18
5 Hydraulic Machines 5 9
Total 48 75

8. SPECIFICATION TABLE FOR TERM WORK & PRACTICALS HOURS:

No Practical (Any 8) Marks
1 Measurements of pressure and pressure head by Piezometer, U-tube 5
manometer

2 Measurement of pressure difference by U-tube differential manometer. 2

3 Study of Bourdon’s Pressure Gauge 2

4 Verification of Bernoulli’s theorem 2

5 Reynolds experiment to study types of flow. 2

6 Determination of Darcy’s friction factor for a given pipe 2

7 Determination of Minor losses in pipes (any two) 2
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] Determination of coefficient of discharge for given rectangular or triangular )
notch.
9 Determination of coefficient of discharge for a given Venturimeter 2
10 | Demonstration and use of Pitot tube 2
11 Determination of hydraulic coefficients for sharp edge orifice. 2
12 Study of a model of centrifugal and reciprocating pump. 2
No | Class Room Assignments Marks
1 At least 5 covering all units above 9
No | Tutorial Exercise Marks
Total 25
9. LEARNING RESOURCES:
Text Books
I\?é Author Title of Books Publishers
. A Text Book of Fluid Mechanics S. Chand & Company
1 R. K. Rajput . . Ltd. New
Hydraulic Machines .
Delhi
2 Dr. R. K. Bansal A Text Book O.f Fluid Mechamcs Laxmi Publications
Hydraulic Machines
. Fluid Mechanics and Hydraulics with Metropolitan Book Co
3 Dr. Jagdish Lal Computer Applications Pvt Ltd
4 A K. Jain Fluid Mechanics (Ir}cludlng Hydraulic Khanna Publishers
Machines)
5 D(rg.L ll)erS l\ﬁ)dl Hydraulics & Fluids Mechanics Rajsons Publications
S'e th' ' Including Hydraulic Machines Pvt. Ltd.
Reference Books for further study
S. No. Author Title of Books Publishers
1 Frank M. White Fluid Mechanics Mc Graw Hill
) Cepgel and Fluid Mechanlcs‘ Fupdamentals and Me Graw Hill
Cimbala Applications
3 Munson and Fundamentals of Fluid Mechanics John Wiley and Sons
Young
4 Philip Pritchard Introduction to Fluid Mechanics John Wiley and Sons
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Videos and Multimedia Tutorials

S. No.

Author

Title of Books

Publishers

NPTEL

video cassettes or cd’s of above
experiments.

If any
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(C1404) COMPUTER AIDED CIVIL ENGINEERING

1. COURSE OBJECTIVES:
A civil engineer should be able to plot and design civil engineering structures using a computer. The market
demands frequent changes in product design to suit the customer needs. With the introduction of computers the
task of incorporating frequent changes as per requirement is becoming simpler. This course has been introduced

at diploma level to develop the skills in the students so that they can generate various digital drawings as required

using various CAD software.

2. TEACHING AND EXAMINATION SCHEME:

Semester v
Course Code & Periods / Week Total Theory ExamlnaF:tL(;ZtiSCc;:eme
Course Title (in hours) Hours Marks Marks Total
Craoa | | | T | P H | T | ™™ | Tw [prior | Marks
Computer Aided Civil
Engineering 0 0 4 0 0 50 50 100
3. COURSE OUTCOMES:
On successful completion of the course, the student will be able to:
CO0404.1. Recognize and identify use of computer for civil engineering
CO404.2. Apply and interpret to resolve construction management problems using software.
C0O404.3 Appraise, experiment, inspect, computer operations effectively
CO404.4. Assess computer software used in civil engineering
4. MAPPING COURSE OUTCOMES WITH PROGRAM OUTCOMES:
PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7
o
o o g 2 4E o 5 & £ =
822 £ -2 ELE - o BE : 5 2 £y
S E838% ) &&= Fgg 82Ty 5 28 -
2Ea52 | £2 22 B5a | “E3F % £ 2 28
S ~RRT 4 &= & a2 & = —
C0404.1 2 1 1 2 1 2 3
C0404.2 2 2 2 3 2 3 3
C0404.3 2 1 1 3 1 2 2
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C0404.4 2 1 1 3 2

Total 8 5 5 11 6

11

Relationship : Low-1 Medium-2 High-3

PSO1 PSO2

Construction Planning Construction Management
and Practice and Design

C0O404.1 3 3

C0O404.2 3 3

C0404.3 2 2

C0404.4 3 3

Total 11 11

5. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN:

M = Marks | Thr = Teaching Hours CO = Course Objectives

Thr

CO

UNIT 1: FUNDAMENTALS COMPUTER SOFTWARE (*preferable)

1.1 INTRODUCTION
Applications of computers in various civil engineering fields. Need of
computers in civil engineering design and execution. Advantages and
disadvantages of computers in civil engineering. Future trends in Computer
Aided Civil Engineering

1.2 INTRODUCTION TO WINDOWS ENVIRONMENT

Introduction GUI (Graphical user Interface), desktop, Start Menu, Task Bar,
Status Bar, Scroll Bar, Title Bar, Toolbars, Menu Bars. In Ms-Windows or
LINUX, Applications of MS Windows

1,4

1.3 WORDPROCESSING AND SPREADSHEETS
Applications of MS Office , Image processing, Media Processing, Word
processing, Spreadsheets

1,4

1.4 PRESENTATION AND INTERNET
Presentations, search engines, civil engineering sites, Email, Mobile
applications for education (EduApps), Blogs, Academic Sites.

1,4

UNIT 2: DRAFTING SOFTWARE (**essential)

2.1 INTRODUCTION
Study of Various software available like AutoCAD, 3D max, Auto Civil

3,4
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2.2 DRAFTING AND PLOTTING
Computer Aided Drafted of plan, 2-elevations, section and site plan
residential/public buildings and civil engineering structures

10

3,4

UNIT 3: DESIGN SOFTWARE (*optional)

3.1 INTRODUCTION
Study of Various software available such as STAAD-Pro, STRUDS,
SuperCivil

3,4

3.2 STRUCTURAL DESIGN
analysis of portal frame, truss, space frame, girders , introduction to FEM,
design of beam, Column, footings, retaining walls, slabs

3,4

UNIT 4: PLANNING SOFTWARE (*optional)

4.1 PLANNING
Study of Various software available like MS-Project

2,4

4.2 PROJECT SOFTWARE
Networking using CPM/PER T, Bar-chart, Scheduling and costing, Break
even analysis, Inventory control

2,4

UNIT 5: OTHER SOFTWARE (*optional)

5.1 INTRODUCTION
Study of Various software available in Hydraulics, Irrigation, Soil,
transportation, earthquake etc.

5.2 TYPES
Design and analysis of different Civil engineering structures by available
software

Total

64

6. COURSE DELIVERY:

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

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

UNn;t Unit NE;EEJ erre;)f Marks
1 Fundamentals Computer Software 16
2 Drafting Software 15
3 Design Software 12
4 Planning Software 10
5 Other Software 11
Total 64 75
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8. SPECIFICATION TABLE FOR TERM WORK & PRACTICALS HOURS:

No Practical (No. 13 to No. 18 essential) (others preferable ) Marks
Basic Practice on Windows or Linux
1 Starting - Exploring , moving and sizing of windows, inputting text, saving in and
retrieving files, file organization, Recycling, Shutting down and restarting
Practice on Image Processor on Windows or Linux
) a. Create a vector image logo and save in different formats
b. Import and modify vector images (clip-art) of construction activity
c. Import and modify raster images of construction activity
Practice on Media Processing on Windows or Linux
a. Create a sound file and save in different formats
3 b. Import and modify sound files
c. Create a video file of construction activity and save in different formats
d. Import and modify video files of construction activity
Practice on Word Processor on Windows or Linux
a. Write a formatted letter
i. To HOD Civil asking for permission.
ii. To construction supplier asking for rates (with tables).
iii. For sponsorship of college event on letterhead (insert
header/footer/image...)
b. Write a formatted report
4 . . ..
1. For college paper (using fonts, paragraph, editing, columns and change lay-
out etc.)
ii. For Materials notes (using styles, and insert illustrations, links, equations
and symbols)
c. Write a visiting card (using text)
d. Write a Poster for advertising a cement/waterproofing product (with
backgrounds, colours, text-styles, images etc).
Practice on Spread-Sheets on Windows or Linux
a. Write a spread sheet to calculate the quantities, rates and total price of any 5
5 items in a house construction (e.g. concrete, plaster, painting, masonry, and
flooring).
b. Insert a spread sheet in word processor showing marks in subject and average
marks
Practice on Presentations on Windows or Linux
6 a. Prepare a point wise animated presentation and slideshow on any topic in
environmental engineering having 25 slides including art, photos, videos,
flowcharts, tables — with title slide and conclusion slide.
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Introduction to different software used in civil engineering on Windows
7 a. Notes on You tube or other tutorials on various civil engineering software like
AUTOCAD-Civil
8 Create Email Account, send email to each other in class, forward and reply to email.
Use Mobile Apps to search
9 a. for DTE website and results
b. for information on (Stone Masonry, Curing of concrete and Dams)
10 | Download text ppt. and images files from the internet to use in exercises 3 to 9
11 Download a tutorial from the internet
12 | Use Blogs
13 Plan, Elevation, Section, Schedule of openings, Site Plan and Area Statement, of a
residential building.
14 Plan, Elevation, Section, Schedule of openings, Site Plan and Area Statement of a Public
building
15 | Plan, Cross Section and Longitudinal section of a Culvert (Pipe culvert/Box Culvert).
16 a) Drawing of a railing/window grill.
b) Drawing of a window/door
17 | Cross Section of gravity, cantilever, buttress Retaining wall
18 Bonds in brickwork — Plan and Elevation for English bond and Flemish bond for one
Brick thick wall.
19 | Any other as per availability in institution
Total 25
9. LEARNING RESOURCES:
Text Books
S. No. Author Title of Books Publishers
1 Lecture and Practical Notes on CACE for
polytechnic students
Computer Fundamentals Architecture and | New Age International
2 B. Ram .. .
Organization Publisher
3 Introduction to Linux Tata McGraw Hill
4 Introduction to MS-Dos Tata McGraw Hill
5 Introduction to MS-Windows Tata McGraw Hill
6 Henry Lucas Information Technology for management Tata McGraw Hill
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7 Norton Peter Introduction to Computers Tata McGraw Hill
8 Douglas E The Internet Book Prentice hall

9 Reference Manual of 3DMax

10 Reference Manual of Auto Civil

11 AutoCad Manual

Reference Books for further study

experiments.

S. No. Author Title of Books Publishers
1 AutoDesk Reference
2 Manual of AutoCAD
3 Felix CAD Reference Manual of Felix cad
4 Reference Manual of Intel CAD

Videos and Multimedia Tutorials

S. No. Author Title of Books Publishers

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

) NPTEL video cassettes or c¢d’s of above If any
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(C1405) QUANTITY SURVEYING AND COSTING

1. COURSE OBJECTIVE:

This is core subject in Civil Engineering in which the student would be able to acquire knowledge and skills in
measurements of quantities, investigating factors affecting cost of an item of work, and preparing detailed estimates.
The student would be able to gain general knowledge and awareness of valuation ,understand the salient features
and relevance of tenders and contracts adopted for civil engineering works.

2. TEACHING AND EXAMINATION SCHEME:

Semester v
Course Code & Periods / Week | Total Examination Scheme
Course Title (in hours) Hours Theory Practical Total
Marks Marks Marks
Cl 405 L T | P H TH | TM | TW | PR/OR
Quantity Surveying and >
Costing 0| 2 4 75 25 25 0 125

3. COURSE OUTCOMES:

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

CO407.1. Understand, and prepare material estimates and rate analysis of construction items.
CO407.2. Demonstrate the Practice to take measurements.

C0407.3. Calculate and Estimate cost of building correctly, concisely.

CO0407.4. Prepare specifications; compose and compare contract and tender documents.

4. MAPPING COURSE OUTCOMES WITH PROGRAM OUTCOMES:

PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7
o 14 b=
® ) S @ 45 oo 8 - %‘ 5 =

582 | 23 582 CES £8E2 S5 T E

fEaE | EZ 223 55 o 50 5z £E 23

avg | = 22 k= Pezd = s
C0407.1 2 1 1 - 1 2 2
C0407.2 2 2 1 2 - 2 2
C0407.3 3 2 2 2 3 3 3
C0407.4 3 2 2 2 3 3 2
Total 10 7 6 6 7 10 9

Relationship : Low-1 Medium-2 High-3
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PSO1 PSO2
Construction Planning Construction Management
and Practice and Design
C0O405.1 3 3
C0O405.2 2 2
C0O405.3 3 3
C0O407.4 3 3
Total 11 11

5. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN:

M = Marks Thr = Teaching hours CO = Course Objectives

Thr

CO

UNIT 1: OVERVIEW OF ESTIMATION & COSTING

1.1 INTRODUCTION
Meaning of the terms Estimating, Costing, Purpose of Estimating and
Costing

1.2 TYPES OF ESTIMATE

Approximate  Estimate, Detailed Estimate Revised estimate,
Supplementary  estimate, Revised & Supplementary estimate,
Maintenance & Repair estimate. Types of Approximate Estimate —
(Plinth Area Method, Cubic Content Method, Service Unit Method,
Typical Bay Method, Approximate Quantity Method)

1,2

UNIT 2: MEASUREMENTS & ESTIMATION

2.1 BASIC MEASUREMENT

General Rules for fixing units of Measurements for different items of
work as per IS 1200, Standard modes of measurements for different items
of work for buildings and road work.

2.2 BASIC ESTIMATION

Procedure for taking out quantities for various items of works by Long
Wall and Short Wall Method and Center Line Method.
(Simple problems)

Measurement sheet. Preparation of brief report on estimation

UNIT 3: DETAILED ESTIMATION AND ABSTRACTING

3.1 PROVISIONS IN DETAILED ESTIMATE

Provisions in detailed estimate for Contingencies, Work Charged
Establishment, Provisional Items, Provisional Sums, Lump Sum Items,
Spot Items, Provision for water Supply & Sanitary works, Electrical
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wiring & installations, Centage Charges, Tools & Plants.

3.2 ABSTRACTING
Use of Abstract sheet and latest GSR (buildings) Estimation, Standard
Schedule of rates.

3.3. ESTIMATE FOR ROADS

Computation of earthwork for Roads with no traverse slope using Mean
Area Method and Mean Depth Method.

Abstracting, Use of GSR (Roads), Estimation

UNIT 4: RATE ANALYSIS

4.1 MATERIAL ESTIMATE

Definition of Rate analysis, Factors affecting rate, component of rate
analysis,), (IS Code: 7272 ) (to be permitted for use in examination)
Market Rate and labour rate. Preparing material estimate for following 4
common items of work. (Earthwork, Concreting, Brickwork and
Plastering)

4.2 RATE ANALYSIS
Rate analysis of Earthwork, Concreting, Brickwork and Plastering.

UNIT 5: TENDERS, CONTRACTS AND SPECIFICATIONS

5.1 TENDER

Definition of tender, E-tender, tender notice, points to be included while
drafting tender notice, Process of tendering, Earnest Money Deposit,
Security Deposit, Unbalanced tender, reject one or all tenders, Award of
contract, acceptance letter and work order

5.2 CONTRACT

Definition and contents of contract document, requirements of valid
contract, Brief description of types of contract (lump sum, item rate and
percentage rate), class of contractor, registration of contractor, termination
of contract

5.3 SPECIFICATIONS

Necessity and importance of specifications, framing specifications of 4
items in civil engineering works (Excavation, Concreting, Brick Masonry
and Plastering). Legal aspects of specification.

Total

75

32

6. COURSE DELIVERY:

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

Unit

Number of

No Unit lectures Marks
1 Overview of Estimating on and Costing 4 9
2 Measurements & Estimation 7 15
3 Detailed Estimation and Abstracting 7 18
4 Rate Analysis 4 12
5 Tenders, Contracts and Specifications 10 18
Total 32 75
8. SPECIFICATION TABLE FOR TERM WORK & PRACTICALS HOURS:
No Practical Marks
1 Preparing of a tabular form of Modes of Measurement. 1
Preparing a detailed estimate of a RCC single storied residential building (1 BHK)
2 with RCC roof partly flat and partly sloping for all items of work. (should consist 10
of Report, Abstract sheets, Measurement sheets and relevant drawings)
Taking out quantities of earth work for 500 m road (should consist of Report,
3 Abstract sheets, Measurement sheets, earthwork calculations in tabular form, and 5
relevant Drawings)
4 Preparing Rate analysis of 4 items (Excavation, Concreting, Brick Masonry and )
Plastering).
5 Drafting a Notice Inviting Tender 1
6 Writing detailed specifications for Excavation, Concreting, Brick Masonry and 1
Plastering.
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
l\i‘) Author Title of Books Publishers
Estimating & Costing In Civil Ubs Publishers
! B.N. Datta Engineering Distributers Ltd.
2 M. Chakraborti Estlmatmg, Cqstmg,'Spem‘ﬁ cation Chakraborti
and Valuation in Civil Engineering
3 S.C. Rangwala Estimating, Costing and Valuation Charotar Publication
. .. . . Universities Press/
4 B.S. Patil Civil Englneen’ng, Contracts and Orient Blackswan Pvt.
Estimates
Ltd.
Reference Books for further study
S. No. Author Title of Books Publishers
1 G.S. Birdie Text book of Estimating and Costing Dhanpat Rai Publishing
T (Civil Engineering) Co. Pvt Ltd New Delhi
Indian and International codes needed
S. No. Author Title of Books Publishers
1 IS: 1200 Methods qf Measqremgnt of Building and BIS
Civil Engineering Works
Indian Standard Recommendation for
2 1S:7272 Labour Output Constants for Building BIS
Work.
Videos and Multimedia Tutorials
S. No. Author Title of Books Publishers
1 NITTTR video cassettes‘or cd’s of above If any
experiments.
) NPTEL video cassettes.or cd’s of above If any
experiments.
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(C1406) SOIL MECHANICS

1. Course Objective:

This course of Soil Mechanics will be able to enable the student to predict the behavior and performance of
soil as a construction material and / or as a supporting medium of engineering structures. The study will enable the
student to make use of this information in-the design and construction of foundations to various structures,

pavements, earth retaining structures, embankments, earth dams etc.
2. TEACHING AND EXAMINATION SCHEME:

Semester v
_ Examination Scheme
Course Code & Periods / Week Total -
Course Title (in hours) Hours Theory Practical |
Marks Marks Tota
Marks
Cl 406 L T P H TH ™ | TW | PR/OR
Soil Mechanics 3 0 2 5 75 | 25 | 25 0 125

3. COURSE OUTCOMES:

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

CO0406.1. Recognize soil as three phase system

CO0406.2. Interpret to estimate permeability, shearing strength and bearing capacity of soil

C0O406.3. Experiment & test to determine properties of soil

CO0406.4. Assess soil related problems and develop appropriate solutions by proper investigations and explorations

4. MAPPING COURSE OUTCOMES WITH PROGRAM OUTCOMES:

PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7
o, & = z28 Y 2 NE
2£8% | =% 552 CES £8E¢2 ) T E
RE5E | £EZ | %7 55 32 52 g 23
8”2 o Rs g F = 2ezd s =
C0O406.1 2 - - - 1 1 1
C0406.2 2 2 2 2 - 3 3
C0406.3 2 3 3 3 3 3 3
C0O406.4 2 2 2 3 2 3 2
Total 8 7 7 8 6 10 9

-1 Medium-2 High-3

<

Relationship : Lo
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PSO1 PSO2
Construction Planning and Construction Management and

Practice Design
C0O406.1 1 1
C0O406.2 3 3
C0O406.3 2 2
C0O40.4 3 3
Total 9 9

5. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN:

M = Marks | Thr = Teaching hours CO = Course Objectives
Unit M Thr | CO

UNIT 1: FUNDAMENTALS OF SOIL MECHANICS

1.1 OVERVIEW

Definitions of Soil Mechanics, IS definition of soil, Importance of soil in
Civil Engineering as construction material and foundation bed for
structures, application soil Mechanics. 6
1.2 INTRODUCTION TO GEOLOGY
Definition of rocks, faults, folds; types of rocks; Typical properties of 2 1
Lateritic soils found in Goa.

1.3 PHYSICAL PROPERTIES OF SOIL (no problems)

Soil as a three phase system, Definition and determination of ( Water
content, Void ratio, porosity and degree of saturation, density index,
bulk unit weight, dry unit weight, unit weight of solids, saturated unit
weight, submerged unit weight, Specific gravity, Consistency of soil,
Liquid limit, plastic limit and shrinkage limit, plasticity index.

Particle size distribution, effective diameter of soil, Uniformity
coefficient and coefficient of curvature, well graded and uniformly
graded soils.)Particle size classification of soils & IS classification of
soil.

UNIT 2: PERMEABILITY & SEEPAGE

2.1 PERMEABILITY

Definition of permeability, Darcy’s law of permeability, coefficient of
permeability, typical values of coefficient of permeability for different
soil, Factors affecting permeability, Determination of coefficient of
permeability by constant head and falling head permeability tests,
(simple problems to determine coefficient of permeability).

12 6 3
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2.2 SEEPAGE

Seepage through earthen structures, Definition of (seepage velocity,
seepage pressure, phreatic line, flow lines and equipotential lines, Flow | 6 2 4
net), application of flow net (no problems). Sketch of typical flow net
through earth dam and below concrete dam

UNIT 3: SOIL STRENGTH

3.1 SHEAR STRENGTH

Shear failure of soil, Concept of shear strength of soil, Components of
shearing resistance of soil — cohesion, internal friction, stress strain
curve, Mohr-coulomb failure theory, Strength envelope, strength | 9 6 2
equation, Definition of (cohesive and cohesion less soils)

Sketch and procedure of (Direct shear test, Triaxial Shear test,
Unconfined compression test & vane shear test)

3.2 BEARING CAPACITY AND SOIL STRESS

Definition of bearing capacity, ultimate bearing capacity, safe bearing
capacity , allowable bearing pressure ,total stress effective stress
Sketch and procedure of (Plate load test and standard penetration test)
Typical values of bearing capacity from building code IS: 1904. 6
Importance of Effective stress in Civil Engineering.

3.3 LATERAL EARTH PRESSURE
Definition of active earth pressure and passive earth pressure, Rankines 2 4
earth pressure on walls.

UNIT 4: SOIL IMPROVEMENT

4.1 COMPACTION

Definition of compaction, Sketch and procedure of (Standard &
modified proctor test and CBR test) Definition of (optimum moisture
content, maximum dry density, Zero air voids line.) Factors affecting
compaction, field situations where compaction is required, Field
methods of compaction — rolling, ramming & vibration and Suitability
of various compaction equipments. Difference between compaction and
consolidation

4.2 SOIL STABILIZATION

Concept, necessity, and procedure of Mechanical soil stabilization, lime
stabilization, cement stabilization, bitumen stabilization, fly-ash
stabilization.

4.3 GROUND REINFORCEMENT (only concepts)

Definition of ground reinforcement, type/list of Ground reinforcement
techniques, natural Ground reinforcement (jute, coir, roots). Concept of
mechanically stabilized walls.

UNIT 5: SITE INVESTIGATION & SUBSOIL EXPLORATION

5.1 SITE INVESTIGATION
Necessity & Types of site investigation, site exploration by open| 6 3 3
excavation &, Disturbed & undisturbed soil samples for lab testing. List
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of tests for Field identification of soil

5.2 SUBSOIL EXPLORATION

Necessity & Types of sub-soil exploration, boring, Criteria for deciding
the location and number of bores, SPT and DCPT (only in brief) | 6 5
Empirical correlation between soil properties and SPT wvalues. Soil
investigation report and borehole log.

Total

75 48

6. COU

RSE DELIVERY:

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

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

Unit Unit Number
No of lectures Marks

1 Fundamentals of soil mechanics 11 18
2 Permeability & seepage 8 15
3 Soil Strength 11 15
4 Soil Improvement 11 15
5 Site Investigation & Subsoil Exploration 8 12

Total 48 75

8. SPECIFICATION TABLE FOR TERM WORK & PRACTICALS HOURS:

No Practical (Any 8) Marks
1 | Determination of water content of given soil sample by oven drying method 2
2 | Determination of specific gravity of Soil 2
3 Determination of grain size distribution of given soil sample by mechanical sieve )

analysis
4 | Determination of Liquid limit, Plastic & Shrinkage limit of given soil sample 2
5 | Determination of coefficient of permeability by constant head test 2
6 | Determination of coefficient of permeability by falling head test Practical 2
7 | Determination of shear strength of soil using direct shear test 2
8 | Determination of shear strength of soil using Laboratory Vane shear test 2
9 | Determination of MDD & OMC by standard proctor test 2
10 Eziir;gination of bulk unit weight dry unit weight of soil in field by core cutter )
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1 Determination of unit weight dry unit weight of soil in field by sand replacement )
method
12 | Determination of CBR 2
13 | Determination of shear strength of soil using unconfined compressive strength 2
14 | Determination of shear strength of soil using tri-axial shear test 2
No | Class Room Assignments Marks
1 | Atleast 5 covering all units above 9
No | Tutorial Exercise Marks
Total 25
9. LEARNING RESOURCES
Text Books
S. No. Author Title of Books Publishers
1 Dr. B. C. Punmia Soil Mechanics & Standard Book house,
Foundation Engineering New Delhi
. Soil Mechanics & Foundation Tata McGraw Hill, New
2 Murthi . . .
Engineering Delhi
3 Gulhati & Dutta Geo-technical Engineering Tata MCGI;?}/]PIH’ New
4 P. Purushothama Raj Soil Mechanlgs and Foundation Dorling Kindersley(India)
Engineering Pvt. Ltd
5 Braja M Das Geotechnical Engineering Global Engineering USA
Reference Books for further study
S. No. Author Title of Books Publishers
1 Alam Singh Soil Engineering Theory and Practicals | IBT Publication NewDelhi
2 Braja M Das Advanced Geotechnical Engineering Global Engineering USA
Videos and Multimedia Tutorials
S. No. Author Title of Books Publishers
1 NITTTR video cassettes or cd’s of above If any
experiments.
) NPTEL video cassettes or cd’s of above If any
experiments.
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