SCHEME OF STUDIES

FIRST YEAR
Code Subject Name T P C
Gen 111 Islamiat & Pakistan Studies 1 0 1
Eng 112 English 2 0 2
Math 113 Applied Mathematics 3 0 3
Ch 112 Applied Chemistry 1 3 2
Phy 122 Applied Physics 1 3 2
Civil 114 BasicSurveying 2 6 4
Civil 123 EngineeringMaterials & Construction 2 3 3
Civil 133 Basic Engineering Drawing 1 6 3
Shop 112 Workshop Practice 1 3 2
Comp 111 Computer Applications 0 3 1
Total 14 27 23
SECOND YEAR
Code Subject Name T P C
Gen 211 Islamiat/Pakistan Studies 1 0 1
Math 212 Applied Mathematicsl 2 0 2
Gen 222 Communication Skills & Report Writing 1 2 2
Civil 213 Public Health Technology 2 3 3
Civil 224 AdvancedSurveying 2 6 4
Civil 233 Building Construction 2 3 3
Civil 243 Civil Engineering Drawing & AutcCAD 1 6 3
Civil 253 Mechanics of Structures 2 3 3
Civil 262 Quantity Surveying 1 3 2
Total 14 26 23
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THIRD YEAR
Code Subject Name T P C

Gen 311 Islamiat & Pakistan Studies 1 0 1
Civil 312 Project Management 2 0 2
Civil 323 AdvancedQuantity Surveying 1 6 3
Civil 332 EnvironmentHealth and Safety 2 0 2
Civil 344 Hydraulics &Irrigation 3 3 4
Civil 353 TransportationEngineering 2 3 3
Civil 363 Concrete Technology and RCC Design 2 3 3
Civil 373 Soil Mechanics& Bridge Engineering 2 3 3
Civil 382 Civil EngineeringProject Civil 0 6 2

Total 15 24 23
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DAE CIVIL TECHNOLOGY
YEAR 1

Eng-112 English

wnN

Total Contact Hours: T P C
Theory: 64 2 0 2

Practical: 0

Aims: At the end of the course, the students will be equipped with cognitive skill have
the capability of presenting facts in a systematic and logical manner to meet the
demands of English language in the dynamic fields commerce and industry. The
course is designed to inculcate skills of reading, writing and comprehending the
facts from the written material. This will also help the students in developing
speaking skill.

COURSKXONTENTS

PROSE/TEXT 13 Hours
1.1  First eight essays of Intermediate English Book-II.

GROUP DISCUSSION/SPEAKING (Sessional Evaluation) 13 Hours
GRAMMAR 19 Hours
3.1  Sentence structure

3.2 Tenses (correct use of verb/tense)

3.3  Parts of speech

3.4  Change of direct speech into indirect form

3.5 Words often confused.

COMPOSITION 13 Hours
4.1 Business letters

4.2  Applications for job, character certificate and grant of scholarship

4.3  Essay writing (topics specified in Instructional objectives).

TRANSLATION 6 Hours
5.1  Translation from Urdu into English for Foreign Students: A paragraph or a
dialogue.
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ENG112: ENGLISH

Instructional Objectives:
1. Demonstrate Better Reading, Comprehension and Vocabulary.
1.1  Describe and narrate in simple English.
1.2 Identify the author and the essay.
1.3  Write summaries of the textual essays.
1.4 Identify facts and ideas.
2. Listen and Speak English Clearly (Sessional Evaluation).
2.1  Converse fluently.
2.2  Express ideas clearly.
3. Apply the Grammatical Rules to Writing a Speaking.
3.1 Describe sentence structure.
3.1.1 Identify kinds of sentences.
3.2  Use correct verb/tense in sentences.
3.2.1 Identify the tense of a sentence.
3.3 Narrate the direct speech in indirect form.
3.4  Distinguish between confusing words.
4. Apply the Concepts of Composition Writing to Practical Situations.

4.1  Write letters to communicate messages in the business world (inquiry, placing
orders, complaints etc.).

4.1.1 Identify parts of a business letter.
4.1.2 Describe the qualities of a good business letter.

4.2  Write applications for job opportunities, grant of character certificate and grant of
scholarship.

4.2.1 Describe the structure of application.

4.2.2 Design and compose Curriculum Vitae (C.V.), Bio-data or Resume
separately.

4.3  Write essays pertaining to Technical Education, Science and our life, Computer,
Environmental Pollution, Duties of a student and Life of a Technician.

4.3.1 Identify major kinds of essay.
5. Apply Rules of Translation.
5.1 Convert sentences from Urdu to English.

5.2  Translate a passage of Urdu into English making appropriate substitution of
words.

kkkkhkkkkkhkkhkx*k
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MATHS-113: Applied Mathematics-I

Total Contact Hrs: 3 0 3

Theory: 96 Hrs.

Practical: 0

Aims & Objectives:

After completing the course the students will be able to:

0] Solve problems of Algebra, Trigonometry, Vectors, Phasors and
mensuration etc.

(i) Develop skill, mathematical attitudes and logical perception.

Course Contents:

1.

SET AND NUMBERS. 3 Hrs.
1.1 Set and subsets.

1.2 Product of sets.

1.3 Intervals.

1.4 Real and Complex numbers.

QUADRATIC EQUATIONS. 8 Hrs.
2.1 Standard form.

2.2 Methods of solving quadratic equations.

2.3 Nature of roots of a quadratic equation.

2.4 Relation between roots and coefficients.

2.5 Formation of quadratic equations.

2.6 Problems.

MATRICES AND DETERMINANTS. 10 Hrs.
3.1 Definition of Matrix.

3.2 Some important matrices.

3.3 Algebra of Matrices.

3.4 Determinants and their properties.

3.5 Singular and non-singular matrices.

3.6 Ad-joint and inverse of a matrix.

3.7 Solution of linear equations.

3.8 Problems.
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10.

SEQUENCES AND SERIES.

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8

Arithmetic sequence.

Arithmetic means.

Arithmetic series and its sum.
Geometric sequence.

Geometric means.

Geometric series and its sum.
Infinite Geometric series and its sum.
Problems.

BINOMIAL THEOREM.

5.1
5.2
5.3
54
5.5

Factorials.

Statement of Binomial Theorem.
General term.

Binomial series.

Problems.

TRIGONOMETRIC FUNCTIONS.

6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8

Angles.

Measurements of angles in different quadrants.

Degree and radian measurements.

Trigonometric functions.

Signs of trigonometric functions.

Graphical representation of trigonometric functions (Sin, Cos, tan)
Fundamental identities.

Problems.

TRIGONOMETRIC IDENTITIES.

7.1
7.2
7.3
7.4
7.5
7.6

Fundamental Law and Deductions.

Sum and Difference Formulae.

Double angle identities.

Half angle identities.

Conversion of Sum or Difference to products.
Problems.

SOLUTION OF TRIANGLES.

8.1 Solution of oblique triangles.

8.2 The law of Sines.

8.3 The law of Cosines.

8.4 Solution of right triangles.

8.5 Measurement of heights and distances.
8.6 Problems.

VECTORS.

9.1 Scalars & Vectors.

9.2 Addition and Subtraction.

9.3 The unit vectors i, j, k.

9.4 Direction Cosines.

9.5 Scalar product of two vectors.

9.6 Vector product of two vectors.
MENSURATION OF PRISMS AND CYLINDERS.
10.1 Introduction and Review of Formulae of plane figures.
10.2 Definitions.

10.3 Types of Prisms and Cylinders.

12 Hrs.

6 Hrs.

9 Hrs.

6 Hrs.

6 Hrs.

6 Hrs.

12 Hrs.
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11.

12.

10.4 Formulae for surfaces and volumes.
10.5 Problems.

MENSURATION OF PYRAMIDS AND CONES AND THEIR FRUSTA.
11.1 Definitions.

11.2 Types of Pyramids, Cones and Frusta.
11.3 Formulae for surfaces and volumes.
11.4 Problems.

MENSURATION OF SPHERES.

12.1 Definitions.

12.2  Surface area of sphere.

12.3 Volume of a sphere.

12.4 Problems.

12 Hrs.

6 Hrs.
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Ch-112APPLIED CHEMISTRY

Total Contact Hours
Theory 32
Practical 64

Pre-requisite: The student must have studied the subject of elective chemistry at secondary school level

AIMS After studying this course a student will be able to:

1. Understand the significance and rold cohemistry in the development of modern
technology.

2. Become acquainted with the basic principles of chemistry as applied in the study of
relevant Technology.

3. Know the scientific methods for production, properties and use of materials of indu&trial

technological significance.

4, Gains skill for the efficient conduct of practicals in a Chemistry lab.
COURSE CONTENTS
1. INTRODUCTION AND FUNDAMENTAL CONCEPTS. 3 Hours

11 Orientation with reference to this technology.
1.2 Terms used & units of mesairements in the study of chemistry.

1.3 Chemical Reactions & their types.

2. ATOMIC STRUCTURE. 3 Hours
2.1 Subatomic particles.
2.2 Architecture of atoms of elements, Atomic No. & Atomic Weight.
2.3 The periodic classification of elements periodic law

2.4 General characteristics of a period and group.

3. CHEMICAL BOND. 3 Hours

Pagel5



3.1 Nature of chemical Bond.
3.2 Electrovalent bond with examples.
3.3 Covalent Bond(Polar and Ngpolar, sigma & Pi Bads with examples.

3.4 Co-ordinate Bond with examples.

4. WATER.
4.1 Chemical nature and properties.
4.2 Impurities.

4.3 Hardness of water (types, causes & removal)

4.4 Scales of measuring hardness (Degrees Clark French, PPM,pdgliter).

4.5 Boiler feed water, scales and treatment.
4.6 Seawater desalination, sewage treatment.
5. ACIDS, BASES AND SALTS.
5.1 Definitions with examples.
5.2 Properties, their strength, basicity & Acidity.
5.3 Salts and their classification with amples.
5.4 pH-value and scale.
6. OXIDATION & REDUCTION.
6.1 The process, definition & examples.
6.2 Oxidizing andreducingagents.
6.3 Oxides and their classifications.
7. NUCLEAR CHEMISTRY.
7.1 Introduction.
7.2 Radioactivity (alpha, beta and gamma rays).
7.3 Half life process.
7.4 Nuclear reaction & transformation of elements.
8. PLASTICS AND POLYMERS.
8.1 Introduction and importance.
8.2 Classification.
8.3 Manufacture.
8.4 Properties and uses.
9. CORROSION.

9.1 Introduction with causes.

3 Hours

3 Hours

3 Hours

2 Hours

2 Hours

2 Hours
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10.

11.

12.

13.

14.

9.2 Types of corrosion.

9.3 Rusting of iron.

9.4 Protective measures agahtsirrosion.
REFRACTORY MATERIALS AND ABRASIVE.
10.1 Introduction to Refractories.

10.2 Classification of Refracfries.

10.3  Properties and Uses.

10.4 Introduction to Abrasives.

10.5 Atrtificial and Natural Abrasives and their uses.

ALLOYS.

11.1  Introduction with need

11.2 Preparation and Properties.

11.3 Some Important alloys and their composition.
114 Uses.

FUELS AND COMBUSTION.

12.1  Introduction of fuels.

12.2  Classification of fuels.

12.3  Combustion.

12.4  Numerical Problems of Combustion.
LUBRICANTS.

13.1 Introduction.

13.2  Classification.

13.3  Properties of lubricats.

13.4  Selection of lubricants.
POLLUTION.

14.1 The problem and its dangers.

14.2  Causes of pollution.

14.3 Remedies to combat the hazards of pollution.

BOOKS RECOMMENDED

1.
2.
3.

Text Book of Intermediate Chemistry (I & I1)
lImi Applied Sdence by Sh. Atta Muhammad.

Polytechnic Chemistry by J.N. Reedy Tata Mc Graw Hill (New Delhi).

2 Hours

2 Hours

2 Hours

1 Hour

1 Hour

Pagel7’



Chemistry for Engineers by P.C. Jain (New Delhi, India).
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Ch-112APPLIED CHEMISTRY

INSTRUCTIONAL OBJECTIVES

1. UNDERSTAND THE SCOPE, SIGNIFICANCE AND FUNDAMENTAL ROLE OF THE
SUBJECT.
11 Define chemistry and its important terms.
1.2 State the units of measurements in the study of chemistry.
1.3 Write chemical formula of common compounds.
14 Describe types of chemical reactions with examples.
2. UNDERSTAND THE STRUCTURE OF ATOMS AND ARRANGEMENT OF SUB
ATOMIC PARTICLES IN THE ARCHITECTURE OF ATOMS.
21 Define atom.
2.2 State the periodic law of elements.
2.3 Describe the fundamental sub atomic particles.
2.4 Distinguish between atomic no. and mags; isotopes and isobars.
25 Explain the arrangements of electrons in different shells and sub energy levels.
2.6 Explain the grouping and placing of elements in the periodic table.
3. UNDERSTAND THE NATURE OF CHEMICAL BOUND.
3.1 Define chemical bond
3.2 Describe the nature of chemical bond.
3.3 Differentiate between electrovalent and covalent bonding.
3.4 Explain the formation of polar and non polar, sigma anebpnd with examples.
35 Describe the nature of coordinate bond with examples.
4. UNDERSTAND THE CHEMICAL NATURE OF WATER.
4.1 Describe the chemical nature of water with its formula.
4.2 Describe the general impurities present in water.
4.3 Explain the causes and methods to removing hardness of water.
4.4 Express hardness in diffené units like mg/liter., p.p.m, degrees Clark and degrees
French.
4.5 Describe the formation and nature of scales in boiler feed water.
4.6 Explain the method for the treatment of scales.

4.7 Explain the sewage treatment and desalination of seawater.

Pagel9



10.

UNDERSTAND THE NATURE OF ACIDS, BASES AND SALTS.

51
5.2
5.3
54
55

Define acids, bases and salts with examples.

State general properties of acids and bases.

Differentiate between acidity and basicity and use the related terms.
Define salts, state thetrlassification with examples.

Explain pH value of solution and pH scale.

UNDERSTAND THE PROCESS OF OXIDATION AND REDUCTION.

6.1
6.2
6.3
6.4
6.5
6.6
6.7

Define oxidation.

Explain the oxidation process with examples.

Define reduction.

Explain reduction proess with examples.

Define oxidizing and reducing agents and give at least six examples of each.
Define oxides.

Classify the oxides and give examples.

UNDERSTAND THE FUNDAMENTALS OF NUCLEAR CHEMISTRY.

7.1
7.2
7.3
7.4
7.5

Define nuclear chemistry angdioactivity.

Differentiate between alpha, Beta and Gamma patrticles.

Explain halflife process.

Explain at least six nuclear reactions resulting in the transformation of some elements.

State important uses of isotopes.

UNDERSTAND THE NATURE AND IMPORTANCE OF PLASTICS AND POLYMERS.

8.1
8.2
8.3

Define plastics and polymers.
Explain the mechanism of polymerization.

Describe the preparation and uses of some plastics/polymers.

UNDERSTAND THE PROCESS OF CORROSION WITH ITS CAUSES AND TYPES.

9.1
9.2
9.3
9.4
9.5

Define corrosion.

Describe different types of corrosion.
State the causes of corrosion.
Explain the process of rusting of iron.

Describe methods to prevent/control corrosion.

UNDERSTAND THE NATURE OF REFRACTORY MATERIALS AND ABRASIVE.

10.1

Define refractory materials.
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10.2  Classify refractory materials.

10.3 Describe properties and uses of refractories.

10.4 Define Abrasive.

10.5 Classify natural and artificial abrasives.

10.6  Describe uses of abrasives.
11. UNDERSTAND THE NATURE AND IMPORTANCE OF ALLOYS.

11.1  Define alloy.

11.2  Describe different methods for the preparation of alloys.

11.3 Describe important properties of alloys.

11.4 Enlist some important alloys with their composition, properties and uses.
12. UNDERSTAND THE NATURE OF FUELS AND THEIR COMBUSTION.

12.1 Define fuels.

12.2  Classify fuels and make distinction of solid, liquid & gaseous fuels.

12.3 Describe important fuels.

12.4  Explain combustion.

12,5 Calculae air quantities in combustiogases.
13. UNDERSTAND THE NATURE OF LUBRICANTS.

13.1 Define a lubricant.

13.2  Explain the uses of lubricants.

13.3 Classify lubricants and cite examples.

13.4  State important properties of oils, greases and solid lubricants.

13.4  State the criteria for the $ction of lubricant for particular purpose/job.
14. UNDERSTAND THE NATURE OF POLLUTION.

14.1  Define Pollution (air, water, food).

14.2  Describe the causes of environmental pollution.

14.3  Enlist some common pollutants.

14.4  Explain methods to prevemiliution.

LIST OF PRACTICALS.

1. To introduce the common apparatus, glassware and chemical reagents used in the
chemistry lab.

To purify a chemical substanbg crystallization.

To separate a mixture of sand and salt.

To find the melting point of substance.

hwn
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10.
11.
12.
13.
14.
15.

16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
. To estimate HCO'3 contents in water.
28.
29.

To find the pH of a solution with pH paper.
To separate a mixture of inks by chromatography.
To determine the cefficient of viscosity of benzene with the help of Ostwald vasometer.

To find the surface tension of a liquid with a stalagometer.
To perfom electrolysis of water to produce Hydrogen and Oxygen. .
. To determine the chemical equivalent of copper by electrolysis of Cu So4.
To get introduction with the scheme of analysis of salts for basic radicals.
To analyse 1st group radicals ( Ag Pb ++- Hg +)
To make practice for detection 1st group radicals.
To get introduction with the scheme of Il group radicals.
To detect and confirm4A radicals (Hg ++ ,Pb ++++ ,Cu+, Cd++, Bi +++) To detect and
confirm 1I-B radicals( Sn +++, Sb +++, As +++)
To get introduction with the scheme of m group radicals (Fe-+++
Al +++, Cr+++)
To detect and confirm Fe +++ , Al +++ and Cr +++
To get introduction witlthe scheme of IV group radicals.
To detect and confirm An ++ and Mn ++ radicafsN Group.
To detect ad confirm Co++ & Ni++ radicals of IV group.
To get introduction with the Acid Radical Scheme.
To detect dilute acid group.
To detect and confirm C03" and HCO3 radicals.
To get introduction with the methods/ apparatus of conducting volumetric estimations.
To prepare standard solution of a substance.
To find the strength of a given alkali solution.

To find out the %age composition of mixture solution of KNO3 K@dH volumetrically.
To find the amount of chloride iongX") in water volumetrically.
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APPLIED PHYSICS

Total Hours 128 T P C
Theory 32 1 3 2
Practical 96

AIMS: The students will be able to understand the fundamental principles and concept

of physics, use these to solve problems in practical situations/technological courses and
understand concepts to learn advance physics/technical courses.

Course Contents

1 Measurements. 2 Hours
1.1 Fundamental units and derived units
1.2 Systems of measurement and S.I. units
1.3 Concept of dimensions, dimensional formula
1.4 Conversion from one system to another
15 Significant figures
2 Scalars and Vectors. 4 Hours
2.1 Revision of head to tail rule
2.2 Laws of parallelogram, triangle and polygon of forces
2.3 Resolution of a vector
24 Addition of vectors by rectangular components
2.5 Multiplication of two vectors, dot product and cross product
3 Motion 4 Hours
3.1 Review of laws and equations of motion
3.2 Law of conservation of momentum
3.3 Angular motion
3.4 Relation between linear and angular motion
3.5 Centripetal acceleration and force
3.6 Equations of angular motion
4 Torque, Equilibrium and Rotational Inertia. 6 Hours
4.1 Torque
4.2 Centre of gravity and centre of mass
4.3 Equilibrium and its conditions
4.4  Torque and angular acceleration
4.5 Rotational inertia
5 Wave Motion. 5 Hours
5.1 Review Hooke's law of elasticity
5.2 Motion under an elastic restoring force
5.3 Characteristics of simple harmonic motion
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5.4 S.H.M. and circular motion
5.5 Simple pendulum
5.6 Wave form of S.H.M.
5.7 Resonance
5.8 Transverse vibration of a stretched string
6 Sound. 5 Hours
6.1 Longitudinal waves
6.2 Intensity, loudness, pitch and quality of sound
6.3 Units of Intensity of level and frequency response of ear
6.4 Interference of sound waves silence zones, beats
6.5 Acoustics
6.6 Doppler effect.
7 Light. 5 Hours
7.1 Review laws of reflection and refraction
7.2 Image formation by mirrors and lenses
7.3 Optical instruments
7.4 Wave theory of light
7.5 Interference, diffraction, polarization of light waves
7.6 Applications of polarization in sunglasses, optical activity and stress analysis
8 Optical Fiber. 2 Hours
8.1 Optical communication and problems
8.2 Review total internal reflection and critical angle
8.3 Structure of optical fiber
8.4 Fiber material and manufacture
8.5 Optical fiber - uses.
9 Lasers. 3 Hours
9.1 Corpuscular theory of light
9.2 Emission and absorption of light
9.3 Stimulated absorption and emission of light
9.4 Laser principle
9.5 Structure and working of lasers
9.6 Types of lasers with brief description.
9.7 Applications (basic concepts)
9.8 Material processing
9.9 Laser welding
9.10 Laser assisted machining
9.11 Micro machining
9.12 Drilling, scribing and marking
9.13 Printing
9.14 Lasers in medicine
RECOMMENDED BOOKS
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1 Tahir Hussain, Fundamentals of Physics Vol-1 and II

2 Farid Khawaja, Fundamentals of Physics Vol-l and I

3 Wells and Slusher, Schaum's Series Physics .

4 Nelkon and Oyborn, Advanced Level Practical Physics

5 Mehboob llahi Malik and Inam-ul-Haq, Practical Physics

6 Wilson, Lasers - Principles and Applications

7 M. Aslam Khan and M. Akram Sandhu, Experimental Physics Note Book
Phy-122 APPLIED PHYSICS

Instructional Objectives

Use Concepts of Measurement to Practical Situations and Technological

Problems.

1.1 Write dimensional formulae for physical quantities

1.2 Derive units using dimensional equations

1.3 Convert a measurement from one system to another

1.4 Use concepts of measurement and Significant figures in problem solving.

Use Concepts of Scalars and Vectors in Solving Problems Involving these

Concepts.

2.1 Explain laws of parallelogram, triangle and polygon of forces

2.2 Describe method of resolution of a vector into components

2.3 Describe method of addition of vectors by rectangular components

24 Differentiate between dot product and cross product of vectors

2.5 Use the concepts in solving problems involving addition resolution and
multiplication of vectors.

Use the Law of Conservation of Momentum and Concepts of Angular Motion to

Practical Situations.

3.1 Use law of conservation of momentum to practical/technological problems.

3.2 Explain relation between linear and angular motion

3.3 Use concepts and equations of angular motion to solve relevant technological
problems.

Use Concepts of Torque, Equilibrium and Rotational Inertia to Practical

Situation/Problems.

4.1 Explain Torque

4.2 Distinguish between Centre of gravity and centre of mass

4.3 Explain rotational Equilibrium and its conditions

4.4 Explain Rotational Inertia giving examples

4.5 Use the above concepts in solving technological problems.

Use Concepts of Wave Motion in Solving Relevant Problems.
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5.1 Explain Hooke's Law of Elasticity

5.2 Derive formula for Motion under an elastic restoring force

5.3 Derive formulae for simple harmonic motion and simple pendulum

54 Explain wave form with reference to S.H.M. and circular motion

55 Explain Resonance

5.6 Explain Transverse vibration of a stretched string

5.7 Use the above concepts and formulae of S.H.M. to solve relevant problems.

Understand Concepts Of Sound.

6.1 Describe longitudinal wave and its propagation

6.2 Explain the concepts: Intensity, loudness, pitch and quality of sound

6.3 Explain units of Intensity of level and frequency response of ear

6.4 Explain phenomena of silence zones, beats

6.5 Explain Acoustics of buildings

6.6 Explain Doppler effect giving mathematical expressions.

Use the Concepts of Geometrical Optics to Mirrors and Lenses.

7.1 Explain laws of reflection and refraction

7.2 Use mirror formula to solve problems

7.3 Use the concepts of image formation by mirrors and lenses to describe working
of optical instruments, e.g. microscopes, telescopes, camera and sextant.

Understand Wave Theory of Light

8.1 Explain wave theory of light

8.2 Explain phenomena of interference, diffraction, polarization of light waves

8.3 Describe uses of polarization given in the course contents.

Understand the Structure, Working and Uses of Optical Fiber.

9.1 Explain the structure of the Optical Fiber

9.2 Explain its principle of working

9.3 Describe use of optical fiber in industry and medicine.

Phy-122 APPLIED PHYSICS
List of Practicals.

1
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Draw graphs representing the functions:

a. y=mx for m=0, 0.5, 1, 2

b. y=x?

C. y=1/Xx

Find the volume of a given solid cylinder using venire calipers.

Find the area of cross-section of the given wire using micrometer screw gauge.
Prove that force is directly proportional to (a) mass, (b) acceleration, using fletchers'
trolley.

Verify law of parallelogram of forces using Grave-sands apparatus.

Verify law of triangle of forces and Lami's theorem

Determine the weight of a given body using

a. Law of parallelogram of forces
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

b. Law of triangle of forces

C. Lami's theorem

Verify law of polygon of forces using Grave-sands apparatus.
Locate the position and magnitude of resultant of like parallel forces.
Determine the resultant of two unlike parallel forces.

Find the weight of a given body using principle of moments.

Locate the centre of gravity of regular and irregular shaped bodies.
Find Young's Modules of Elasticity of a metallic wire.

Verify Hooke's Law using helical spring.

Study of frequency of stretched string with length.

Study of variation of frequency of stretched string with tension.
Study resonance of air column in resonance tube and find velocity of sound
Find the frequency of the given tuning fork using resonance tube.
Find velocity of sound in rod by Kundt's tube.

Verify rectilinear propagation of light and study shadow formation.
Study effect of rotation of plane mirror on reflection.

Compare the refractive indices of given glass slabs.

Find focal length of concave mirror by locating centre of curvature.
Find focal length of concave mirror by object and image method
Find focal length of concave mirror with converging lens.

Find refractive index of glass by apparent depth.

Find refractive index of glass by spectrometer.

Find focal length of converging lens by plane mirror.

Find focal length of converging lens by displacement method.

Find focal length of diverging lens using converging lens.

Find focal length of diverging lens using concave mirror.

Find angular magnification of an astronomical telescope.

Find angular magnification of a simple microscope (magnifying glass)
Find angular magnification of a compound microscope.

Study working and structure of camera.

Study working and structure of sextant.

Compare the different scales of temperature and verify the conversion formula.
Determine the specific heat of lead shots.

Find the coefficient of linear expansion of a metallic rod.

Find the heat of fusion of ice.

Find the heat of vaporization.

Determine relative humidity using hygrometer

Page27



DAE CIVIL TECHNOLOGY

YEAR 1
CiviL -114 BASIC SURVEYING
ToTAL CONTACT HOURS: 256 T P C
Theory: 64 2 6 4
Practical: 192
AIM : To determine the relative positions of distinctive features on the surface and n

surface of the earth by means of measurements of distances, directions and eleve
COURSE CONTENTS

1. Introduction 4 Hours
1.1  Definition of surveying
1.2 Main divisions of surveying including Chain & Compass Surveyi

Topographic Surveying, Engineering Surveys, Cadastral Surveys
Geographical Information Systems(GIS)

1.3 Linear and angular measurement

1.4  Fundamental principles of surveying including reliabilityacurvey

1.5 Introduction of chain survey.e.g principles of chain surveying , type

ranging, offsetting its types and methods

2. Compass Traversing 4 Hours
2.1 Introduction to compass survey and their determination
2.2 Concept of meridian and its types

2.3 Introduction of whole circle bearing and reduced bearing

2.4 Determination of whole circle bearing from reduced bearing and vice ve

2.5 Determination of Dip and Declination

2.6  Local attractions

2.7  Determinatiorof errors in traversing
3 Plane TableSurveying 6 Hours

3.1 Introduction to equipment used.

3.2  Setting of plane tablecentering, leveling & orientation

3.3  Methods of plane tablingadiation, intersection, traversing and resection.
3.4  Merits anddemerits of plane table survey

4 Leveling 24 Hours
4.1 Introduction.
4.2 Definitions of termdevel line, level surface, datum line, reduced level,

of collimation, horizontal plane, vertical plane, station point, axis
telescope, axis of bubble tube etc.

Bench mark and its types.

Types of leveling instruments, componeatts

Types of leveling staves

AhA B
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Page28



4.6  Temporary adjustment of level

4.7  Finding reduced levels.

4.8 Booking- height of instrument and rise & fall method, finding missing ¢
in a level book page.

4.9 Classification of leveling and detailed description.

4.10 Errorsin leveling

4.11 Introductionand use of Laser Level.

5 Contouring. 8 Hours
5.1  Definition, contour interval, horizontal equivalent
5.2  Purpose and use of contouring
5.3  Characteristics of contour lines
5.4  Methods of contouring
5.5 Marking of alignment & grade of road, railway and can@bmputing
earthwork capacity of reservoir using trapezoidal and prismoidal rule
6 Tacheometry. 6 Hours
6.1  Definition, types and principles.
6.2  Findinghorizontal distances & elevations of different objects by tacheome
7 Hydrographid BathymetricSurvey. 6 Hours
7.1  Introduction and purpose.
7.2  Soundings- sounding boat, sounding rod, still water recess, current rr
fathometer, velocity rod.
7.3  Long section & cross section of a smdiitributor, determination of velocity
and area.
7.4  Dischargeof different sections
8. Computations of Areas and Volumes 6 Hours
8.1 Regular and irregular geometrical figures
8.2 Area enclosed between surveying lines(railway line, highways, etd)

irregular boundary lines by:
8.2.1 Mid Ordinate Rule
8.2.2 Average Ordinate Rule

RECOMMENDED / REFERENCE BOOKS:

1. Surveying & Leveling T.P.Kanetar and S.V. Kulkarni, [2000], AV.G
Publications

2. Text Book of Surveying S.K. Hassan

3. Surveying: Hakim Ali

4, Professional Practice surveying and viva voc®.B. Shahani

5. Rasul Manual (volume | & II) on surveying
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0.

11.
12.

13.

14.
15.

Plane and Geodetic SurveyinDavid Clark

Surveying (theory & practicef. Davis

Practical field surveying and computatidalL. Allan

Guide to site surveyindralph Hewitt

Surveying: A. Bannister, S. Raymond and R. Baker [2009], Pearsor
Education

Surveying and LevellingR.Agor, [2007], Khanna Publishers

Surveying with Construction ApplicationBarry F. Kavanagh, [2004],
Pearson Prentiedall

Surveying, Principles and Agpations Barry F. Kavanagh, [2006], Pearsot
PrenticeHall

Surveying and LevellingN.N. Basak [1994], Tata McGrawHill, New Delhi
Fundamentals of Surveyin.K. Roy, [2007], PrenticeHall of India, New
Delhi

INSTRUCTIONAL OBJECTIVES

1.
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Know BasicFacts About Surveying

Define Surveying.

State the purpose of surveying

State the classification of surveying including Chain & Compass Surve
Topographic Surveying, Engineering Surveys, Cadastral Surveys
Geographical Information Systems(GIS)

Stae the fundamental principles of surveying

Define chain surveying

State principals of chain surveying

Explain method of chain surveying

Describe typesf chain, offsets and its types

Compass Traversing

State the purpose and principals of compasgersing

Define the traverse

State the types of traverse and explain methods of traversing
Define meridian and state its types

Solve problems relating to bearings

Define dip and declination

Compute problemeelating to declination

Understand the Princple of Plane Table Surveying and Perform Fielc
Work

State the purpose and principles of plane table surveying

Identify the functions of accessories used in plane table surveying
Explain the operations involved in setting plane table.

Explain themethals of Orientation
() By back sighting
(b) By Trough compass
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Explain the methods of plane tabling.
List steps involved in carrying out plane table surveying
Describe three point problem
Explainsolution of three point problem by
(@) By mechanical method
(b) By graphical method
3.9  State the merits and demerits of plane table surveying
3.10 Listthe errors in plane table surveying and precaution to be taken

o~ U

4, Understand the Principles of Leveling for Different Engineering Purposes
4.1 Defineleveling

4.2  Describe the purpose of leveling

4.3 Define technical terms, level line, level surface, datum, datum

horizontal plane, vertical plane, Horizontal line, vertical line, level line,
of collimation, Axis of telescope, bubble tube axes, bachktsifpresight,
Intermediate sight, change point, station point

Describe bench mark and its types

Identify the parts and function of various types of tilting level and Autc
level

Explain with sketches leveling staves and their uses

List the steps involkd in performing temporary adjustment of a level
Compute the reduced levels by rise & fall method and height of instru
method and recording the same on level book

Determine the missing data of a level book page

Define fly leveling, Longitudinal sectiagmg, crosssectioning, reciproca
leveling, precise leveling, Barometric leveling

State precautions in leveling operation

Describe the procedures for taking;séction xsection, and for reciprocs
leveling precise leveling etc

Plot X-section and tsectimn

Solve numerical problem on reciprocal leveling

Describe errors in leveling

Compute correction due to curvature and refraction

Describe parts and functions of Laser Level

Explain the procedure of leveling by use of Laser Level.

= © oo~NO» (62 JF =4
o

el

el ol ol ol ol ol s B o s S
RPRRPRRRER R
coNoOUTh W N

5. Understand Methods ofContouring and Computation of Volumes

Define the terms relating to contouring

Explain characteristics and the purpose of contouring

Explain the uses of contouring

Explain the methods of performing contour survey

Interpolate contours on a plan

Explain theprocedure to lay down alignment of road, railway and channt
contour map

Describe procedure for measuring gradient

Compute the capacitf reservoirs and volume of earth from the contour n
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Understand the Principles of Tacheometry to find the Elevabns and
Distances of Stations
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Explain the principles of tacheometry

Enlist the method of tacheometry

Describe the instruments used in stadia survey

State tacheometric constants

Lists the steps involved in taking stadia observations in field to
elevations and distances of stations

Compute the elevation and horizontal distances.

Solve exampledor finding horizontal and vertical distances by tacheometn

Understand the Principles of Hydrographic Survey

Define Hydrographic survey

State the purpe@s of Hydrographic survey

Describe sounding, sounding rod/pole, sounding boat, still water re
fathometer, velocity rod and current meter

Explain the methods of taking soundings

Explain procedure of determining velocity with velocity rod and cur
meter for determinatiof discharge of channel

Understand the Computation of Areas and Volume

Describe Regular and irregular geometrical figures
CalculateArea enclosed between surveying lines(railway line, highways,
and irregular boundary lines by:

I. Mid Ordinate Rule

il. Average Ordinate Rule

L1sT OF PRACTICALS

©CooNoOk~wWNE

Ranging and chaining of various survey lines and takingeiff

Setting upghe compass and observation of bearings.

Compass survey of an area and its plotting

Plane table survey of an area.

Solution of two and Three point problem by Graphical method
Reading different types of staves.

Temporary adjustment of level and taking regdi

Taking reduced levels of various points and recording in the field book.
Fly leveling and finding R.Ls by height of collimation and rise fall methoc
Route leveling (by auto set level).

Reciprocal leveling and its booking.

Finding and setting gradiensing a level and staff.
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13.

14.
15.

16.
17.
18.

19.

Taking longitudinal section and cross section of a 1/2 mile long route
their plotting, marking alignment and gradient calculation of earth work.
Leveling by Laser Level (Fly Leveling, Route Leveling).

Contouring of small arely radial and square method and preparing
contour map

Determination of horizontal distance and elevation by stadt@ometry
Measuring distance by Hydrographic survey of a small channel
Determination of area: enclosed between surveying line (Rai
lines/Highways and irregular boundary lines in the field)

Shifting ofBenchMark by precise leveling

15

15
12
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DAE CIVIL TECHNOLOGY

YEAR 1
CiviL -123 ENGINEERING MATERIALS & CONSTRUCTION
ToTAL CONTACT HOURS: 160 T P C
Theory: 64 2 3 3
Practical: 96
The student will be able to:
AIM :

1. Understand about the manufacture, properties and uses of bt
materials in order to produce the required finished facility and to use
the besadvantage

2. Understand the fundamentals of building construction and gain
through practical work.

COURSE CONTENTS

1. Bricks and Tiles 2 Hours
1.1 Meritsasabuilding material

1.2 Classification of bricks

1.3 Testing ofbricks.

1.4 Tiles and theiclassification.

2 Mortars 2 Hours

2.1 Introduction andClassification of mortars.
2.2 BatchingMixing.
2.3 Application

Stones 2 Hours

3

3.1 Quarrying

3.2  Characteristics
3.3 Types

3.4 Uses

3.5  Dressing of stones

Hours

1  Sources of lime

2  Calcination, slaking and hydraulicity

.3  Classifications, quick lime and hydraulic lime
4  Uses and storage

5 Cement 2 Hours

5.1 Introduction and manufacturing
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5.2  Composition & manufacture
5.3 Types of cement and their uses.
5.4 Storage

6 Sand 2 Hours

6.1 Sources and classification
6.2 Grading

6.3  Bulking

6.4 Uses

7 Concrete and Concreting Operations 6 Hours

7.1  Composition and proptioning

7.2  Batching of materials by volume and weight
7.3  Mixing of concrete

7.4  Transportation of concrete

7.5  Compaction of concrete

7.6  Finishing of concrete surface, types

7.7  Curing of concrete

7.8  Joints in concrete

7.9  Classification of concrete

Ferrous Metals and Non Ferrous Metals 3 Hours

Types of ferrous metals

Structural steel sections and their use in building construction.

Steel used in Reinforced cement concRiten & deformedsteelbars
Special steelsligh carbon steel, high tensile steel, properties and uses.

8
8.
8.
8.
8.
8. Types of non ferrous metals and their uses in construction.

OabhwWNE

9 Paints and Varnishes 1 Hours
9.1 Introduction

9.2 Constituents.

9.3  Preparation,Types and uses of paints & Varnishes

10 Timber 1 Hours

10.1 Classification and uses.

10.2 Defects and decay of timber.

10.3 Qualitiescharacteristics, section of timber
10.4 Wood productgplywood, veneer

11 AdvancedConstruction Materials. 4 Hours
11.1 Introduction

11.2 Glassitstypes and uses, glalstocksand glass doors.
11.3 Bitumen, Asphalt and tar grades and uses.
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11.4 Tiles and their types including Tuff tileses and construction
11.5 Fiber reinforced concrete

11.6 Fiber reinforced polymers.

11.7 Bonding materialén Construction work

12 Surface Finishing

12.1 Plastering objectives, types and procedures.

12.2 White washing, distempering and their specifications.

12.3 Painting old and new surfacewooden, metal and wall surfaces.
12.4 Defects in painting.

12.5 Pointing objectives and types.

12.6 Graffito & Rockwall finishing

12.7 Tiles Finishing

12.8 Panel Finishing

13 Classification of Buildings.

13.1 Definition of building classification based on materials and occupancy.
13.2 Different parts of building and their functions.

14 Foundations

14.1 Introduction
14.2 Concepts of foundation, types of soils and bearing capacity.
14.3 Shallow foundation definition, types and suitability.

14.4 Design of thickness, width and depth of foundation for concrete block wall.

14.5 Deep foundation necessityuses and types.
14.6 Construction of foundatietayout, for excavation.
14.7 De-watering.

15 Masonry

15.1 Brick bonds and their types.

15.2 Methods of bedding bricks.

15.3 Construction of brick walls.

15.4 Classification of Stone Masonry.
15.5 Specifications of Stone Masonry.

16 Damp Proof Course.

16.1 Causes and effects of dampness
16.2 Necessity, Types and materials used.
16.3 Method of laying damp proof course

17 Walls

17.1 Purpose of walls.
17.2 Classification of walls according to functions and material used.

18 Scaffolding,Shoring and Underpinning, Formwork.

4 Hours

2 Hours

4 Hours

4 Hours

2 Hours

3 Hours

3 Hours

Page36



18.1
18.2
18.3
18.4

Types of scaffolding.

Introduction to shoring and underpinning
Purpose of formwork

Types of formwork

19 Arches and Lintels.

19.1
19.2
19.3
194
195

Archesdefinition, terminologies, parts, and functions

Classificationaccording tanaterial used, function and shapes.

Methods of arch construction including stone arches.
Lintelstypes and construction.
Plinth beams and grade beams

20 Doors, windows and ventilators

20.1 Introduction

20.2 Doors, windows and ventilators

20.3 Standard sizes of doors, windows and ventilators
20.4 Types of doors

20.5 Windows and its types

21 Roofs

21.1 Definition, functions

21.2
21.3
21.4

Classification of roofs _ _
Pitched roofgypes and roof covering materials
Types of trusses for pitched roofs

21.5 Introductionand materials used @onstruction of False Ceiling
22 Floors
22.1 Parts of floors

22.2

Types and Construction of Floors

23 Stair and Staircase

23.1

23.2 Types of stairs and staircases with brief specifications and parts

23.3

Important Technical Terms

Lifts and escalators

RECOMMENDED / REFERENCE BOOKS:

N>R~ WNE

Engineering MaterialSurrender Singh.
Building Materials Choudhry

Building Construction Kulkarne
Building Construction Arora & Gupta
Building ConstructionMitchell.
Building ConstructionMckay.
Engineering MaterialdHandoo.

Building ConstructionP. C. Varghese[2009], PHI Learning, New Delhi

2 Hours

2 Hours

4 Hours

3 Hours

3 Hours

Page37



10.
11.

12.
13.
14.

Building ConstructionN.L.Arora and B.R.Gupta, [2001], Prakashar,New Delr
Construction Technolog¥ric Fleming, [2004], Blackwell Publishing

St eel De s i g rBeick 6DavisoM aamdu @raham Owens [2005],
Blackwells Publishing

Fundamentals of Building ConstructioBdward Allen, [1985],Wiley & Sons
Rehabilitation and Rase of Old BuildingsD. High field,[1987], E & F. N Spon
Building Materials and ConstructionTheodore Marotta, [2005], Pearsot
ApprenticeHall

INSTRUCTIONAL OBJECTIVES
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5.1

Understand the Selection of Suitable Brick$or Construction Work

State the classification of bricks according to specifications

Describe the characteristics of a good brick

Explain standard tests for bricks

Describe the common types of tiles and their uses

Describe merits and classification ofrféaced bricks, i.e. burnt clay tiles, glaz
tiles, marble tiles.

Understand the Principles of Preparation of Mortars for Building Work

State the classification of mortars

State the different proportions of mortars for various works
State the functionf mortar

Explain the methods of preparation of mortars

Understand Selection of Stones and their Acceptability for Constructior
Work.

Define the quarrying

Explain the methods of quarrying

State the classification of stone and their uses in diffeemsibf construction
Explain the methods of dressing stone.

Understand the Types and Uses of Lime for Construction Work

State the sources of lime

Explain terms, calcination, slaking and hydraulicity
State classification and uses of lime

Describe thenethod of storage of lime

Understand the Manufacturing Process and Uses of Cement for Constructic
Work

Explain the types of cement and their uses
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Explain theCompositionof cement& its manufactureprocesses.
Explain themethods of storage eEment under various situations

Understand the Characteristics of Sand

State the classification of sand and uses
Describe the grading of sand
Explain the bulking of sand

7. Understand the Principles of Preparation of Concrete
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Define the concrete, types$ concrete

State the ingredients of plain and reinforced concrete

State the proportions of plain and reinforced concrete for different types of w
Describe methods of batching by weight and by volume

Explain the procedure of hand and machine mixing

State the types of concrete mixers

Explain the various methods of transportation of fresh concrete
Explain various methods of compacting concrete t hand, vibrators
Explain methods of concrete finishing

Describe objects of curing and methods of curing

Explan the needs of joints in curing.

Know the Properties and Uses of Ferrous Metals in Construction Work

State the properties of cast iron, mild steel and wrought iron with their uses
List the common structural steel sections used in construction work
Distinguish between plain steel, deformed steel and cold twisted steel bars
Stat? the properties and uses of special steels i.e. High carbon steel, higf
stee

State the properties of Aluminum, lead and zinc

State the uses of Aluminum lead and zincanstruction work

Know the Selection of Suitable Paints and Varnishes for Construction Work

Describe the characteristjiconstituents and preparatioof a good paint
State the types of paints and their uses in construction works
State the types anges of varnishes

Understand the Selection of Wood for Construction Work

List the common varieties of timber used in civil engineering works

Describe the structure of tree

Describe the felling procedure of trees and conversion

State the importance séasoning

Explain the methods of seasoning i.e. air seasoning, kiln seasoning,
seasoning and steam seasoning

State the defects and decay of timber and method of preservations of timber
Describe the characteristics of good timber

Explain the constrdmn and uses of wood products in construction works

Understand the Properties and Uses of Advance Materials i.e. Glass, Asphe
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12.1
12.3

12.4
12.5
12.6
12.7
12.8
12.9

Tuff Tiles and Fiber Reinforced Concrete

State the uses of different types of glass in construction work
Describe the diffemces between asphalt, tar and bituminous materials
Describe the grades and uses of bituminous materials

Explain the uses and construction of tuff tile

Describe composition and uses of fiber reinforced concrete

State use of glass tiles and glass doors.

Describe modern materials and construction bonding materials.
Explain use of fiber reinforced polymers.

Understand the Finishes Provided Over Masonry Wood Work and Meta
Work

Describe purpose and types of plastering

Explain the methods of cement plastering

Explain the specifications and procedures of white washing/ colour washir
distempering on old and new surfaces

State the purpose of pointing

Explain the types and methods of pointing with sketches

Explain the purpose and method of painting new andvall surfaces

Explain the method of painting wood work and steel work

State the defects in painting

Explain use of Graffito and Rockwall finishing, Tile finishing & Panel finishing

Know the Classification of Building as Per Building Code

State theelassification of buildings with examples
State the components of a building and their functions

Understand the Suitability and Design of Common Types of Foundations

Define foundation

Explain the properties of various soil deposits

Explain the terms beag capacity, safe and ultimate bearing capacity

Explain the types of investigations required for foundation

Desctr)iPe with sketches various types of shallow and deep foundations an

suitability

E|Xp||?in rules for minimum depth, width of foundatiordahickness of concret
oc

Explain the layout of a building

Explain the procedure of constructing spread footings

Describe the methods of timbering foundation

Understand Masonry Work

Define the technical terms related to masonry work.

Explain with sketches bond and their types i.e. English bond, Flemish
herring bone bond, zigzag bond, and garden wall bond.

State the general principles to be observed in brick masonry construction.
Explain the different types of stone masonry ishla masonry, random rubble.
Explain specification for carrying out stone masonry work.
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16. Understand the Function of Damp Proof Course in Building

16.1
16.2

17.

19.1
19.2
19.3
19.4

20.

State the causes and effects of dampness in building
Explain the functions and method of laying damp pomafrses

Understand the Types and Suitability of Various Types of Wall

Describe the purpose of wall _ _ _
Explain the classification of walls according to functions and materials
Select suitable type of wall for given situation

Understand the Methods of Prowiling Supports to Walls and Foundation
During Construction

Define the terms, scaffolding, shoring and underpinning.

Explain the constructional details and suitability of each type of scaffo
including tubular scaffolding.

Explain the methods of shogn

Explain methods of underpinning.

Explain formwork and its types

Understand the Constructions and Suitability of Various Types of Arches
and Lintels in Construction Work

Explain the functions of arch and lintels and their suitability in construatiok.
Label the parts of common arch.

Explain with sketches common types of arches and lintels and their resy
suitability in construction work.

Explain the general procedure of construction of arches and lintels.

Understand the Construction and Metlods of Fixation of Common Types of
Doors and Windows and ventilators.

Explain with sketches common and special types of doors and windows.
Describe the method of fixing door frame and window in a wall.
Enlist the fittings and fastenings used for dooramalows.

Understand the Methods of Construction of Roofs

State the functions of roofs.

State the classifications of roofs.

Explain with sketches the different types of pitched roof.

Explain with sketches the different types of wooden and steel trusses
Explain with sketches common types of flat roofs.

Explain the construction of common types of flat roofs

Describe construction of False Ceiling.
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L1ST OF PRACTICALS

Practice of lavyving small dfiydo btrhi
English and Flemish bond

Preparation of dry mix, wet mortar and use on some construction work

Visit of cement factory. Sketch a flow diagram, showing manufacturing proct
cement.

Visit to precast unit factory, demonstration of casting and submissiersip
report.

Preparation of hand/machine mix concrete placing, finishing, etc of concrete
for suitable useful work.

Sketches showing timber structure, defects and methods of conversion.
White washing and distempering on plastered surface.

Plasteing of small wall with cement mortar.

Painting of plastered surface/steel surface, wooden surface.

Preparation of layout plan for a building and layout on the ground.
Sketching of various types of foundations.

Sketches of various bonds and practice mastigdbrick bond.

Construction of small masonry wall.

Demonstration of dressing of natural stone.

Visit to nearby quarry/crusher and submission of visit report.

Demonstration and practice of fixing of door/windows.

Demonstration and practice on setting afuan arch.

Demonstration and practice in knotting, lashing and erection of con
scaffolding

Demonstration of preparation of putty and fixation of glass pane
door/windows.

Practical Demonstration of false ceilings.

HOURS
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DAE CIVIL TECHNOLOGY

YEAR 1

CiviL 133 BASIC ENGINEERING DRA WING
ToTAL CONTACT HOURS: 224 T P C
Theory: 32 1 6 3
Practical: 192

The student will be able to:
AIM :

1. Understand proper use of drawimgtruments for preparation of geometric ¢

multi-view pictorial drawings.
2. Understand the construction of various geometric figures as applicable i
technology.
3. Apply the techniques of free hand sketching for preparation of finished sk«
of given objects.
COURSE CONTENTS
1. Introduction. 2 Hours
1.1  Meanings of drafting and its scope.
1.2  Free hand sketching of plane figures and solid figures.
2. Engineering Drawing Instruments. 3 Hours
2.1  Basic and advance drawing tools and their uses.
2.2  Scales.
2.3  Line; typeand selection of line thickness.
2.4  Selection of pencil.
2.5  Title strip/blocktypes and sizes.
3. Lettering/Printing. 2 Hours
3.1 Importance and types.
3.2  Size and style.
3.3 Lettering stencils.
4. Geometrical Constructions. 3 Hours
4.1  Construction of angles.
4.2  Construction offriangles, quadrilaterals, and polygons.
4.3  Meaning of inscribed and circumscribed figures.
44  Terms used in a circle.
45 Conic Sections ellipse, parabola, hyperbola and their applications in
engineering.

5. Orthographic Projections. 2 Hours
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10.1
10.2

10.3
10.4

10.5
10.6
10.7

Planesdncluding principal plane.
Projections and projection lines.

Dihedral and trihedral angles.

Types of orthograghlc prOJectlons
Principal views in* & 3 angleProjections.

Sectioning

Definition & purpose of sectional views.

Location ofcutting plane purpose of cutting plane line.
Direction of arrowheads of CPL in 1st & 3rd angle projections.
Position of cutting plane lines in case of full & half section.

Dimensioning.

Definition
Elements in dimensioning.
System ofdimensioning.

Pictorial Drawing

Definition & uses.

Brief description of different types of pictorial drawing.
Isometric axis, angles and scales.

Isometric arcgnd circles

Obligue drawing & their uses.

Angle of receding axis.

Similarity between front and oblique view.

Lettering in oblique cavalier and cabinet views.

Perspective drawings; definition and purpose, vanishing point, parall
angular (diametric and trimetric) perspective, principles of making perspt

views.
Auxiliary Views

Necessity, auxiliary plane
Cases of auxiliary views.

Building Drawing

Conventions and terms used for buildings.

Symbols used focivil works, materials, HAVC, public health & electrica

installations.
Plan; site plan, linplan, detailed plan and layout plan.

Instructions for drawing plan, elevation and cresstion of single and doub

storey building.

Instruction on baths and kitchen arrangement.
Local Building byelaws

Categories of Government servants residences

2 Hours

2 Hours

3 Hours

1 Hours

10Hours
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11. House Planning 2 Hours

11.1 Significance of house planning.

11.2 Selection of site and its governing factors.

11.3 Introduction to factors affecting the planning of a house, orientation, select
material, ventilation and position of openings.

RECOMMENDED / REFERENCE BOOKS:

Engineering DrawingParkinson.

Engineering DrawingN.D. Bhat.

Building Drawing Gurcharn Singh.

First Year Drawing Gupta

Civil Engineering Practice (Urdu Niaz Ahmed Mirza

Engineering Drawing N.D. Bhatt and V. M. Panchal [2006], Prabha
Publishers. Delhi

ok wNE

INSTRUCTIONAL OBJECTIVES

1. Understand the Need of Drafting, Civil Drafting and use of Free Hand
Sketching.

State the importance of civil drafting as an engineering communication me
Understand necessity civil drafting in different engineering fields.

Indicate the link between drafting and other subjects of study in diploma cc
State plane and solid figures.

State the difference between plane and sold figure.

Draw free hand sketches of differentrq@aand solid figures.

TR
ouRwWNRF

2. Understand Different Engineering Drawing Instruments and Accessories.

2.1  State the different engineering drawing instruments and drawing papers.
2.2  State the types of scales and meaning of R.F.

2.3  State the uses of hard and soft grade&o€its.

2.4  State the types of lines.

3. Know the Need and Types of Lettering & Printing.

3.1  State importance of lettering.

3.2  State different types of lettering.

3.3  Select and use lettering stencils for a given applications.

3.4  State the principles of lettering.

4. Understand the Construction of Geometrical Figures.
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State the construction of angles.

State different triangles quadrilaterals and polygons.

State difference between inscribed and circumscribed figures.

State the terms used in a circle.

Sketch and labdlifferent lines and arcs in a circle.

State cone, conical sections, (circle, parabola, ellipse and hyperbola).
Relate the conical sections in civil engineering drawings.

Define ellipse and parabola

Understand Types & Techniques of Orthographic Projectios.

Define plane, principal plane.

Explain the principle of orthographic projection with simple sketches.

State the definition of projector and projection lines and their use.

State and differentiate between dihedral and trihedral angles.

State thaypes of orthographic projection.

?ket(_:h the orthographic views of a simple engineering part of given pic
rawing.

Identify the object from a number of orthographic views of the object.

Select the minimum number of views needed to fully represewen gbject.

6. Understand the Basics of Sectioning.

DRONDNOHOHO
oCo~NoOUTRWNRF

State the definition of section and sectioning.

Explain purpose of sectional views.

State cutting plane and cutting plane line.

State the purpose of cutting plane line.

State conventionaiepresentation of engineering materials.

Know rule of putting arrowhead on cutting plane line.

State types of sectional views.

Select the position of cutting plane line to give maximum details of object.
Explain the principles of hatching.

7. Understand Techiques of Dimensioning.

Define dimensioning.

State the need of dimensioning drawings according to accepted standards

State the dimension and extension line.

State the length of arrowhead.

:jdent_ify the system of placement of dimensions of a gidenensioned
rawing.

Dimension a given drawing using standard notations and desired sysi

dimensioning.

. Understand the Techniques of Pictorial Drawings.

Define pictorial drawing.

State the types of pictorial drawings and their general uses.

Sketh isometric axis, angles, scales, arcs and circles.

Differentiate between the isometric and asometric lines.

Sketch isometric drawing and isometric projection.

Sketch the isometric projection from the given orthographic drawings.
Explain the angle aeceding axis.

State the oblique drawing and its uses.
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Sketch and letter the oblique cavalier and cabinet views.

Define perspective drawing.

Explain the purpose of perspective drawing.

State the vanishing point.

State the principles of making perspectnaws.

State the parallel and angular (diametric and trimetric) perspective.

. Know the Types and Uses of Auxiliary Views.

State auxiliary views and auxiliary planes.

State necessity of auxiliary views.

State the types of auxiliary views i.e. primand secondary auxiliary views.
State the types of auxiliary views due to their location with reference lin
symmetrical, unilateral and bilateral auxiliary views.

State the classes of primary views i.e. front top and profile auxiliary plane
oblique surfaces.

State the cases of secondary auxiliary views.

10. Understand the Types and Procedures of Building Drawing.

10.1
10.2
10.3
10.4
10.5
10.6
10.7
10.8

10.9
10.10

Define conventional symbols and give its importance.

Sketch the ssection of wall with flooring and roofing

Label the parts of gen plan.

State the sizes of rooms for different classes of houses.

Follow measurements from a given plan.

Define site plan, detailed plan, layout plan, index plan, elevations & sectior
Sketch plans elevations and sections of buildings from giveditigeams.
Explain the procedure for preparing plans, elevations and sections for
storey and double storey buildings.

State the different fixtures required for bath, kitchen, dining and courtyards
Sketch the different fixtures in kitchen and batimsat their proper places.

11.Know the Importance and Factors of House Planning.

11.1 Define House planning

11.2 State the necessity of house planning

11.3 State the factors, which govern the selection of site for building

11.4 Define orientation

11.5 State the factors affectinge planning of a house

11.6 State the minimum area of the building services

11.7 State principles of providing building services

11.8 State the interelationship of different rooms

11.9 Select materials for building structures

11.10 State the portion of different openingsmilding at their appropriate places

11.11 Draw sketches of different sizes of plots along with location of commercial

11.12 State building by laws of different agencies i.e., CDA,LDA

11.13 State the classes of residential buildings

LisT OF PRACTICALS HOURS
1. Printing/Lettering on graph paper 5
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10.

11.

12.

13.

14.

15.
16.

i.Block printing in ratio 4:5 & 4:7

ii. Single stroke printing in ratio 4:5 & 4.7
iii. Italic printing; free hand, gothic letters, figures in capital and lower case let
Space distribution of drawing sheet and drawing of stigps and drawing
different types of lines.

Freehand proportionate sketching & sketching to scale of lines, tric
quadrilaterals, polygon and circle.

Construction of scales useful for civil engineering.

Drawing triangles with inscribed and circumsedbcircles, hexagons inside a
outside circle, cones, and conic sections (ellipse, parabola, and hyperbola).
Sketching three views of-\dlock and different wooden blocks.

Completion of missing views when two views are given.

Drawing of full sectional fronview and outside top view of the hollow concr:
block.

Drawing of full sectional front view, side view and top view of the pris
pyramids of different types.

Drawing isometric views of a cube having circular hole in its focus and R
stairs (Firsthree steps).

Create an obligue drawing of different prisms and pyramids from its ¢
principal views.

Perspective drawing of slotted block and different wooden blocks from
given principal views.

Draw partial, symmetrical and auxiliary view whep tand front views are givetl
front and side views are given.

Draw development of a right and oblique truncated hexagonal prism, cylind
pyramid.

Pattern drawing of a funnel from given data.

Draw the following features;

Symbols used in building woikcluding public health and electrical installation.
X-section of wall with foundation, floor and roof details.

(90611306, 20cm, 30cm Thi ck)

Line plan of a single room, two roomed quarter artiye (2500 sft) residence.

17.

18.

19.

20.

21.

Detailed plan, elevation and sediiof;
a) Single room with verandah.
b) C-class residence
C) Double storey building.
Foundation/layout plan of ;
a) C-type residence.
b) A-class residence.(3500 sft)
Detailed plan of;
a) A & C class bathroom showing internal arrangement.
b) Kitchen with internal fittings.
Drawing plan of C type residence showing public health and water s
connections.
Draw layout plan for electrification and circuit diagram for C type residence

[(e )]

w © ©

15

15

15
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DAE CIVIL TECHNOLOGY

YEAR 1
SHop-112 WORKSHOP PRACTICE
(WOOD WORKING AND WIRING)
ToTAL CONTACT HOURS: 128 T P C
Theory: 32 1 3 2
Practical: 96
AIM: The student will develop skills to prepare basic woodwork and wiring tasks in

building construction and be able to select proper tools and ensure their mainte

COURSE CONTENTS

A- WOOD WORK

1. Work Shop Polish Safety Precautions and Importance of Wood 1 Hours

1.1 WoodWork shop orientation
1.2 Safety precaution
1.3 Importance wood for industry

2. Wood, Constriction, Types and Uses 3 Hours

2.1 Define wood

2.2 Explain Construction of wood with sketch
2.3 Explain woodtypes

2.4 Uses olvarious wooden products
2.5Wood defects

3. Wood Seasoning 1 Hours
3.1 Wood seasoning

3.2 Method

3.3 Safety precautioduring seasoning

4. Wood working tools 2 Hours

4.1 Wood tool

4.2 Measuring tool
4.3 Marking tools
4.4 Holding tool
4.5 Cutting tool
4.6 Planning tool

5. Wood Working Machines 3 Hours
5.1Introduction and safety
5.2Circular SAW

5.3W.W, Planer

5.4Wo0d Turning lathgSpindle, Boring, Sander
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6. Wood Sawing

6.1 Sawing of log and timber
6.2 Method of sawing

7. Wood Joints and Their Uses

7.1 Typesof wood joints
7.2 Uses of wood joints

8. Wood Finishing and Polishing

8.1Glue

8.2 Fastener

8.3 Sprit polish

8.4 Lacquering and paints

9. Measuremenbf Wood

9.1 Measuring of wood
9.2 Measuring of Log

B- ELECTRICAL WIRING

10. Basic Terms/Units & Laws

10.1  Conductor, Insulator, Semi Conductor current, Ampere voltage, Resistance and
10.2 Define ohms law specific resistance laws up Resistance make calculation using
10.3awsof resistance in series and parallels

11.Cable And Protection Device

11.1 Wire and cable, parts ofble, types of insulating materials.
11.2 Types of cable w.r.t insulation and core

11.3 fuse and types (Rewire able, HRC and Cartridge fuse)
11.4 Earthing, necessity of earthling and parts of earthling

11.5 Cable Jointing (Skinning, Scraping Soldering and tapping)
11.6 Wiring types & Test

12.Domestic Wiring

12.1 Wiring testing equipment (Millimeter, Mager)

12.2 Testing of wiring (Polarity test, short circuit test)

12.3 Service line, main cable sub main cable, Branch circuit and final sub circuit
12.4 Distribution fuse boards and types (Single phase D.F.B and three phase D.F.B)
12.Define Magnetic Contactor thermal relay

13. Electricity Rules & Safety

13.1 Pakistan electricity rules 1973, (252832,40,46,49,51,57,58)

13.2 Fire, causes of fire, types of fire (Class AB,C, D, fitgfighting equipment
precautions during fire fighting, principle of fire fighting

13.3 General safety precaution

13.4 Electric shock, Causes and treatment

RECOMMENDED / REFERENCE BOOKS:

1. Workshop Technologylohn Chapman

1 Hours

1 Hours

2 Hours

2 Hours

4 Hours

4 Hours

4 Hours

4 Hours
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2. A TEXT BOOK OFWORKSHOPTECHNOLOGY: R.S.KHURMI & J. K. GUPTA [2008],S.
CHAND & Co., NEW DELHI

| NSTRUCTIONAL OBJECTIVES

1. Understand Work Shop Policy, Safety Precautions, Importance Of Wood Ir
Industries

1.1 Define work shop orientation
1.2 Enlist safety precautions
1.3 Explain Importance of woouh industry

2. Understand Wood, Construction Of Wood, Types OfWood Uses Of Wood And
Wood Defects

2.1 Define wood

2.2 Explain construction of wood with sketch
2.3 Explain types of wood

2.4Use a wood of in industry

2.5 Enlist wood defects

2.6 Explain wooddefects

3. Understand Seasoning, Method Of Seasoning, Safety Precautions

3.1 Define wood sasoning

3.2 Enlist method of seasoning

3.3 Explain each method of seasoning
3.4 Enlist safety precautioim seasoning

4. Understand Impact Tools, Measuring Tools, Marking Bolding, Cutting And
Planning Tools

4.1 Enlist wood working tool

4.2 Describe measuring tools

4.3 Describemarking tools

4.4 Holding tools

4.5 Cutting tools (Saw, chisel, file)

4.6 Describe planningpols (Jack plane and other planes)

5. Understand Wood Working Machines, Band Saw, Circular Saw Planer, Anc
Wood Turning Lathe.

5.1 Enlist wood working machines
5.2 Explain band saw
5.3 Explain circular saw
5.4 explain planer
Explain woodturning lathe Spindle, Boring, Sander
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6. Understand wood sawing, method of sawing,

6.1 Definesawing of log and timber
6.2 Enlist method of sawing explain seasoning
6.3 Explain seasoningethod

7. Wood Joints and TheirUses

7.1 Classify wood working joints
7.2 Explain each joint
7.3 Uses of joint in industry

8. Wood Finishing And Polishing

8.1 Defineglue

8.2 Describe fanners

8.3 Explain sprit polish

8.4 Explain lacqueringind paint

9. Calculation Of Wood, Squire, Board And Log

9.1 Define measuring of wood
9.2 Explain measuring of log
9.3 Explain measuring of board
9.4 Explain measuring squire.

10.Basic Terms/Units & Laws

10.1 Conductor, Insulator, Semi Conductor current, Ampere voltage, Resistance and
10.2 Define ohms law specific resistance laysResistance make calculation using
10.3 Define thesdaws resistance in series and parallels solve series and parallel circ

11.Cable And Protection Device

11.1 Define wire and cable, parts of cable, types of insulating materials. Define Ty,
cable w.r.t insulation and core

11.2 Define fuse and types (Rewire able, HRC and Cartridge fuse)

11.3 Define Earthling, necessity of earthling and parts of earthling

11.4 Define diffaent steps up cable Jointing (Skinning, Scraping Soldering and tappin

11.5 Wiring types & Test

11.6 Define types of domestic wiring (cleat wiring) latten wiring, casing and capping
and conduit

11.7 Define wiring testing equipment (Millimeter, Mager)

11.8 Define Testingof wiring (Polarity test, short circulit test)

11.9 State the service line, main cable sub main cable, Branch circuit and final sub cit

11.10 Distribution fuse boards and types (Single phase D.F.B and three phase D.F.B)

11.11 Define MagneticContactor thermal relay

12.Electricity Rules & Safety
12.1 State Pakistan electricity rules 1973, (252982,40,46,49,51,57,58)
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12.2 Define fire, causes of fire, types of fire (Class A,B,C, D/fitgfighting equipment
precautions during fire fighting, principle of fire fighting

12.3 State General safety precaution

12.4 Define Electric shock, Causasd treatment

List Of Practicals

1. Study the wiring accessories and tools used in different types of wirings 3
including latest/modern accessories with specifications.
2. Treatment against electric shock :_33
3. Control of one lamp with a single way switch control of Two lamps in series =
with a single way switch 3
4. Control of one lamp with Two, Two way switches 3
5. Construct a test board 3
6. Construct a bell indicator circuit 3
7. Construct of oa ball with two push but tow with their indicators 3
8. Construct up two lamps with two one way switch in batten wiring 3
9. Construct one lamp with single way witch with conduit wiring 3
10.  Construct one lamp with two, two way switches with conduit wiring 3
11. Construct thee lamps in parallel with Individual single way switches with 3
conduit wiring %
12.  Construct tunnel light circuit 3
13.  Study and connect fluorescent lamp circuit 3
14.  Perform the wiring lay out up of a three phase pump 3
15. Demonstrate earthling for residential buildingdamachinery along with circuit 3
diagrams -
16.  Measuring of voltage current and resistance using modern electronic meas 3
equipment.
17.  Introduction to work shop, safety precaution 3
18. Introduction different wood working tools such as lag out, measuring, Holdi
cutting and planning 3
19. Sawing Practice (Tobsl) 3
20. Planning and squaring to dimensions (Tob2) 3
21.  Sharpening plane iron and wood chisel 3
22.  Making dado Joint (Job3) 3
23.  Making cross Lap Joint (Job4 ) 3
24.  Making Mortise and Tennon Joint (Job5) 3
25. Nailing and wood screwing procecob6) 3
26.  Boring Process, making holes (Job 7) 3
27.  Polishing (Prepare wood surface for polishing staining and lacquering) 3
28.  Project wood working 3
29. Project Electrical Wiring (one room wiring) %
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DAE CIVIL TECHNOLOGY

YEAR 1
CowmpP-111 COMPUTER APPLICATIONS
ToTAL CONTACT HOURS: 96 T P C
Theory: 0 0 3 1
Practical: 96
AIM ; This subject will enable the student to be familiar with the operation

computer and its applications. Basic skills on Windows, Word processin(
Excel, will be practiced for its applications in civil engineering

RECOMMENDED / REFERENCE BOOKS:

1. Computer Applications for Beginners
2. Word Processdratest Release
3. MS Excel for Learners

L1ST OF PRACTICALS HOURS

1. Introduction to Computer
6 Hours
1.1 Demonstrate & practice identification/application of Input/ Output device
1.2 Demonstrate &practice identification/application of Hardwares/ Softwa
& their types
1.3 Demonstrate & practice identification/application of Computer Resource

2. Windows Operating System & Internet 12 Hours

2.1Practice start, restart, shut down, log on/off

2.2Demonstration & Practice Windows interface

2.3Demonstration & Practice Windows Help

2.4 Practice File / folder Manipulation

2.5Demonstration & Practice window search

2.6 Practice Windows Advance setting options.

2.7Demonstration & Practice Partitioning & installationvahdows

2.8 Demonstration Introduction to internet

2.9 Demonstration & Practice setting up internet connection using internet
browser

2.10 Practice Make/Maintain#ail address

2.11 Practice send/ReceiveMail

2.12 Practice Downloading data

2.13 Practice search teaching & learniRgsources (TLRS)

3. Word Processing 24 Hours
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3.1 Demonstration & Practice installation of Mf#fice package
3.2 Demonstration Introduction to word processor
3.3 Introduction to MSWord

3.4 Demonstration Main Interface window

3.5 Practice open/Close M@/ord

3.6 PracticeCreate/save/Rename/Close files

3.7 Practice Editing data in M®/ord

3.8 Demonstration and Practice use of clip board
3.9 Practice Insert Symbols

3.10 Demonstration & Practice find/replace data
3.11 Practice Formatting character

3.12 Practice Formatting Paragraph

3.13 Practice paragraph indentation

3.14 Practice Bullets & Numbering

3.15 Demonstration & Practice Inserting columns
3.16 Practice page setup

3.17 Practice spelling & grammar

3.18 Practice Synonyms & Thesaurus

3.19 Demonstration & Practice Drawing toll bar
3.20 Practice word Art

3.21 Practice Maipulating Tables

3.22 Demonstration & Practice Printing Documents
3.23 Demonstration & Practice Mail Merge

3.24 Practice using formulas in M®/ord

4. MS-Excel

4.1 Introduction to spread sheet program

4.2 Introduction to MSExcel

4.3 Practice open/close MBxcel

4.4Introduction to data types, work sheets/work books
4.5Introduction Row, Column, Cell

4.6 Practice Editing Data

4.7 Practice data manipulation

4.8 Practice Formatting cells

4.9 Practice printing documents

4.10
4.11
4.12
4.13
4.14
4.15
4.16
4.17
4.18
4.19

Practice using Formula

Practice insert function/wizard
Formulaapplication for surveying data calculation
Formula application for geometry calculation
Formula application for trigonometry calculation
Practice prepare charts

Practice protection of files

Practice data sorting

Practice filtering data

Practice table Mapulation

27 Hours
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4.20 Practice creating macro
4.21 Practice find/replace data
4.22 Practice merge/split cells

5. AutoCAD 27 Hours

5.1 Installation of Auto CAD Software

5.2  Introduction to AutoCAD and demonstration of its use

5.3 Demonstration & Practice of AutoCAD Menus

5.4  Demonstration &ractice of AutoCAD Graphic window

5.5 Demonstration & Practice of coordinate system (Types of coordinates).

5.6  Practice setting of model and its layout.

5.7  Practice of Draw commands

5.8  Practice of File commands

5.9 Practice of Edit commands

5.10 Practice of dimensions.

5.11 Practice of display command.

5.12 Modify Commands

5.13 Insert object

5.14 Formatting Commands

5.15 Practice to use existing templates and also create relevant templates.

5.16 Practice of drawing of plane and solid geometrical figures

5.17 Practice for incorporation of data from WORIDd Excel.

5.18 Practice of drawing of two roomed house (detailed plan, elevation and
sectionspandsteel reinforcemerfor slabsand setting layouts for plotting.

5.19 Plotting of two roomed house.

5.20 Pratice Integratiorof AutoCAD & MS Excel.
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DAE CIVIL TECHNOLOGY
YEAR 2
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DAE CIVIL TECHNOLOGY
YEAR 2

Math 212 APPLIED MATHEMATICS
Total Contact Hours T P C
Theory 64 Hours 2 0 2
Pre-requisite: Must have completed Mathematics .
AIMS The students will be able to:
1. Solve problems of Calculus and Analytic Geometry.
2. Develop mathematical skill, attitudes and logical perception in the use of mathet
instruments.
3. Apply principles of Differential Calculus to work out rate measures, velg
acceleration, maxima & minima values
4. Use Principles of Integr&alculus to compute areas & volumes.
5 Acquire proficiency in solving technological problems with mathematical clarity
insight.
COURSE CONTENTS
1. FUNCTIONS & LIMITS. 4 Hours
1.1 Constant &/ariable Quantities
1.2 Functions & their classification
1.3 The concept of Limit
14 Limit of a Function
15 Fundamental Theorems on Limit
1.6 Some important Limits
1.7 Problems
2. DIFFERENTIATION 4 Hours
2.1 Increments
2.2 Differential Coefficient or Derivative
2.3 Differentiation akinitio or by first Principle
24 Geometrical Interpretation of Differential Coefficient
2.5  Differential Coefficient of X, (ax + b}
2.6 Three important rules
2.7 Problems
3. DIFFERENTIATION OF ALGEBRAIC FUNCTIONS 4 Hours
3.1 Explicit Functions
3.2 Implicit Functions
3.3 Parametric forms
3.4 Problems
4. DIFFERENTIATION OF TRIGONOMETRIC FUNCTIONS 6 Hours
4.1 Differential Coefficient of Sin x, Cos X,an x from first principle.
4.2 Differential Coefficient of Cosec x, Se€®rt x
4.3 Differentiation of inverse Trigonometric functions.
4.4 Problems.
5. DIFFERENTIATIONS OF LOGARITHMIC & EXPONENTIAL FUNCTIONS
4 Hours

Page66



5.2 Differentiation of Log &
5.3 Differentiation of &

5.4 Differentiation of &

55 Problems

6. RATE OF CHANGE OF VARIABLES. 4 Hours
6.1 Increasing and decreasing functions
6.2 Maxima and Minima values
6.3 Criteria for maximum & minimum values
6.4 Methods of finding maxima & minima
6.5 Problems

7. INTEGRATION 8 Hours
7.1 Concept
7.2 Fundamental Formulas
7.3 Important Rules
7.4 Problems

8. METHODS OF INTEGRATION 6 Hours
8.1 Integration by substitution
8.2 Integration by parts
8.3 Problems

9. DEFINITE INTEGRALS 6 Hours
9.1 Properties
9.2 Application to area
9.3 Problems

10. PLANE ANALYTIC GEOMETRY & STRAIGHT LINE 6 Hours
10.1  Coordinate System
10.2 Distance Formula
103 TheRatio Formula
104 Inclination and slope of a line
105 The slope Formula
106 Problems

11 EQUATIONS OF STRAIGHT LINE 6 Hours
11.1 Some important Forms
11.2  General Form
11.3  Angle Formula
114 Parallelism &Perpendicularity
115 Problems

12 THE EQUATIONS OF CIRCLE 6 Hours
121 Standard form of Equation
122  Central form of Equation
123  General form of Equation
124  Radius & Coordinates of the centre
125 Problems

REFERENCE BOOKS
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Thomas FinnyCalculus and Analytic Geometry

Ghulam Yasin MinhasTechnical Mathematics Valll, [Imi Kitab Khana, Lahore.

Prof. Riaz Ali Khan Polytechnic Mathematic Series Vol | & 1l, Majeed Sons, Faisalabad

: Prof. Sana Ullah BhattiCalcuus and Analytic Geometry, Punjab Text Book Board, Lahort
Math-212 APPLIED MATHEMATICS

APonpE

INSTRUCTIONAL OBJECTIVES

1. USE THE CONCEPT OF FUNCTIONS AND THEIR LIMITS IN SOLVING SIMPLE
PROBLEMS.
11 Define a function.
1.2 List all type of functions.
1.3 Explain the concept of limit and limit of a function.
1.4 Explain fundamental theorems on limits.
15 Derive some important limits.
1.6 Solve problems on limits.

2. UNDERSTAND THE CONCEPT OF DIFFERENTIAL COEFFICIENT
2.1 Derive mathematical expressifor a differential coefficient.
2.2 Explain geometrical interpretation of differential coefficient.
2.3 Differentiate a constant, a constant associated with a variable and the sum ¢
number of functions.
2.4 Solve related problems.

3. USE RULES OF DIFFERENTIATION TO SOLVE PROBLEMS OF ALGEBRAIC
FUNCTIONS.
3.1 Differentiate akinitio x" and (ax+b).
3.2 Derive product, quotient and chain rules.
3.3 Find derivatives of implicit functions and explicit functions.
3.4 Differentiate parametriforms, functions w.r.t another function and by rationalizatig
35 Solve problems using these formulas.

4, USE RULES OF DIFFERENTIATION TO SOLVE PROBLEMS INVOLVING
TRIGONOMETRIC FUNCTIONS.
4.1 Differentiate from first principle sin x,Cos x,tan x.
4.2 Derive formula Derivatives of Sec x, Cosec X, Cot X.
4.3 Find differential coefficients of inverse trigonometric functions

5. USE RULES OF DIFFERENTIATION TO LOGARITHMIC AND EXPONENTIAL
FUNCTIONS.
5.1 Derive formulas for differential coefficient abgarithmic and exponential functions.
5.2 Solve problems using these formulas.

6. UNDERSTAND RATE OF CHANGE OF ONE VARIABLE WITH RESPECT TO
ANOTHER.
6.1 Derive formula for velocity, acceleration and slapealine.
6.2 Define an increasing and a deasing function, maxima and minima values, poin
inflexion.
6.3 Explain criteria for maxima and minima values of a function.
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6.4 Solve problems involving rate of change of variables.
7. APPLY CONCEPT OF INTEGRATION IN SOLVING RELEVANT PROBLEMS.
7.1 Explain the concept of integration.
7.2 State basic theorems of integration.
7.3 List some important rules of integration.
7.4 Derive fundamental formulas of integration.
7.5 Solve problems of integration based on these rules/formulas.
8. UNDERSTAND DIFFERENT METHODS OF INTEGRATION
8.1 List standard formulas of Integration.
8.2 Integrate a function by substitution method.
8.3 Find integrals by the method of integration by parts.
8.4 Solve problems using these methods.
9. UNDERSTAND METHODS OF SOLVING DEFINITE INTEGRALS.
9.1 Define definite integral.
9.2 List properties of definite integrals.
9.3 Find areas under the curves using definite integrals.
94 Solve problems of definite integrals.
10. UNDERSTAND THE CONCEPT OF PLANE ANALYTIC GEOMETRY.
10.1 Explain the rectangular coordinate system.
10.2  Locate points in different quadrants.
10.3  Derive distance formula.
10.4  Prove section formulas.
10.5 Derive Slope Formula
10.6  Solve problem using these formulas.
11 USE EQUATIONS OF STRAIGHT LINE IN SOLVING PROBLEMS.
11.1  Define a straight line.
11.2  Write general form of equation of a straight line.
11.3  Derive slope intercept and intercept forms of equations of a straight line.
11.4  Derive expression for angletween two straight lines.
115 Derive conditions of perpendicularity and parallelism of two straight lines.
116 Solve problems involving these equations/formulas.
12. SOLVE TECHNOLOGICAL PROBLEMS USING EQUATIONS OF CIRCLE.
121 Define a circle.
122 Describe standard, central and general forms of the
equation of a circle.
123 Convert general form to the central form of equation of a circle.
124  Derive formula for the radius and the coordinates of the center of a circle frg
general form.
125 Derive equation of the circle passing through three given points.
126  Solve prollems involving these equations.
DAE CIVIL TECHNOLOGY
YEAR 2
GEN 221 COMMUNICATION SKILLS AND REPORT WRITING
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ToTtAaL CONTACT HOuRrs: 32 T P C

Theory: 32 1 2
Practical: 64
AIM: The course has been design to enable the students:

a)  To communicate their technical skills properly at work place.
b)  To present reports/findings by using modern presentation techniques.

COURSE CONTENTS

1. LISTENINSKILLS 4 Hours
1.1 Listening process
1.1.1. Listening words an@hrags

2. READING SKILLS 2 Hours
2.1. Active reading techniques
2.2. General & careful reading

3. WRITTEN COMMUNICATION SKILLS IN ENGINEERING SETTI8I8&urs
3.1  Written work
3.1.1 Notetaking
3.1.1.1Lists
3.1.1.2Mind mapping/flow diagrams
3.2 Writing style
3.2.1 Business letter
3.2.2 Memo writing
3.2.3 Report style and format
3.2.4 Emall, fax
3.3  Proofreading and amending text
3.4  Use of diary/logbook for planning and prioritizing work schedules
3.5  Graphicapresentation techniques

4. VERBAL COMMUNICATION SKILLS IN ENGINEERING SETTINGS. Hours

4.1  Speaking with peers, supervisors and public
4.2  Use of appropriate technical language
4.3 Tone and manner
4.4  Impact and use of body language in verbal communications
45 Meeting & interviewing

4.5.1 Participating in meeting

4.5.1.1Questioning answering & note taking
4.5.2 Preparing for interview

5. USE ENGINEERING INFORMATION 10 Hours
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5.1 Information sources
5.1.1 Noncomputerbased sources
5.1.2 Computerbased sources
5.2  Use ofinformation
5.2.1 For the solution of engineering problems
5.2.2 For product/service/topic research
5.2.3 Gathering data or material to support own work
5.2.4 Checking validity of own work/findings
5.3  Present information
5.3.1 Presentation skills
5.3.2 Report
5.3.3 Visualpresentation
5.3.3.10verhead transparencies
5.3.3.2Charts Histograms and Graphs
5.3.3.3Computerbased presentations(on power point)

REFERENCE BOOKS:

1. Communications Skillsdathew McKay[2009]New Harbinger Publications
2. A course in English Communicatidh: Apte, [2009], PHI Learning, Nedelhi.
3. Communication Skills Handboalane Summers and Brett Smifa005],

LIST OFPRACTICALS(ORAL) 64 Hours

=

Practice of listening vowels, words and phrases through aQ8iélours
2. Practice of listeningimple sentences & complex sentences through movies.
03 Hours
3. Practice of listening social expressions & colloquial expressions through movie.
03 Hours
4. Practice of listening message takings & noting details through au@Bdadours
5. Performance of the situational speaking activity like self introduction & group introduction

03 Hours
6. Performance of the social interaction activity like talking to friends, classroom interaction &
student teacher interaction. 03 Hours

7. Performane for the job interview activity (mock interview). 03 Hours

8. Practice of speaking activity on given topics. 02Hours

9. Practice of speaking activity on social issues. 02 Hours

10.t N> OGAOS 2F 3INRdzLI I OG0 A OA (iR SB2 AMAESE d 3 NP dzLJ
11.Practice of group activities on discussing current affairs. 02 Hours

12. Interpret drawings, specifications and other administrative documents. 2 Hours
13. Use different methods of communication to liaise with the building team. Methods: oral,
written 2 Hours
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14.

15.
16.

17.

18.

19.
20.

Receive customer requirements and promptly deal with them. Receipt: orally (face to face),
written, telephone 2 Hours

Fill out a daily/weekly diary or log of work activities. 2 Hours

Access and use technical information from different sources. Sources: trade/suppliers
catalogues, libraries 3 Hours

Use language in written and oral forms to communicate needs clearly. Oral: telephone, work
instructions, group, one to one Written: technical/commercial letters (eg internal memaos,
technical reports, job applications, curriculum vitae/résumé), summarise
(documents/reports) Systems: word processor, fax 6 Hours

Interpret, use and draw diagrams in a routine work environment. Interpret: graphical to
written, written to graphical, graphical (bar charts, histograms, graphs) 3 Hours

Collect and select information on the use of international standards. 3 Hours

Collect and select technical information from different sources. Information: eg technical
drawings, schedules, data sheets/charts, manufacturers information sheets/brochures,
microfilm, micro fiche, libraries, library systems (index, classification), video tape, CD ROM,
computer systems (eg Internet) 12 Hours
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DAE CIVIL TECHNOLOGY

YEAR 2
Civil -213 PuBLIC HEALTH TECHNOLOGY
ToTAL CONTACT HOURS 160 T P C
Theory: 64 2 3 3
Practical: 96
AIM : To have a comprehensive understanding of the technology of municipal water process

water distribution, waste water collection & treatment and sludge & effluent disposal

INTRODUCTION OF PH ENGG

1. Pipes Used In Plumbing Water And Gas Supply: 2 Hours

1.1 Types.
1.2 Description of pipes with reference to material e.g. G.1, PVC, PPR CI & A/C PIF
1.3 Specification of pipes.

2. Plumbing Fixtures and Tools 4 Hours

2.1 Flushingcistern, water closets, urinals.
2.2 Trapsfunctions, wash hand basin and bath tub
2.3 Introduction of plumbing tools

3. Faucets,Valves & Specials: 3 Hours

3.1 Taps and their types.
3.2 Valves and their types.
3.3 Mixer of different types.

4. Introduction to Water Supply 2 Hours

4.1 General importance of water supply.
4.2 Need for protected water supply.
4.3 Development of water supply.

5. Sources Of Water: 3 Hours

5.1 Surface source, lakes, streams, rivers, rainfall, intensity of rainfall, run
catchments area, and yield from surface sources.

5.2 Underground sources, springs, wdiskinds (i.e. tube well), infiltration galleries

5.3 Yield from wellsQuantity of undergroundvater, water table, aquifier, cone
depression.
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6. Intakes:

6.1

7. Quantity Of Water:

7.1
7.2
7.3

8. Quality of Water.

8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9

Intakes and its typeReservoir intakes, river intakes, lake intake, canal intake, fi
governing the selection of site for an intake.

Total quantity ofwater for a town, per capita demand, factors affecting demand
Water requirement for domestic, industrial, fire fighting & commercial purposes
Variation in demand

Meaning of pure water.
Impurities in water

Turbidity

Colour

Temperature

Taste and Odour
Suspended Solids

Total Dissolved Solids (TDS)
Alkalinity

8.10 Hardness

8.11 Fluorides

8.12 Biological Water Quality Parameters (Pathogens)

8.13 Tests of water (physical chemical tests and biological) and PH Value of water /

9. Treatment of Water.

9.1

9.2
9.3

9.4

9.5

WHO Standards and guidelines for drinking water

Sedimentatiofpurpose of sedimentation, plain sedimentation, Types of settling
based on functions and shapes.
Coagulatio-purpose, use of coagulants and kinds. Method of feeding and mixi
Filtration
— Theory of filtration,
— Constructiorand operation of slow sand, rapid sand, pressurized filters,
— comparison between slow sand and
— rapid sand filters
Disinfection of Water.
— Necessity and methods of disinfect ion,
— Chlorination
— Formsof chlorination and
— Testfor chlorine.
Water softening.
— Purposes
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— Typesof hardness
— Methodsof softening.
9.6 Miscellaneous methods of water treatment, aeration, fluoridation, colour, odoi
tase removal.

10. Distribution System of Water.

10.1 Methods of distribution, gravity, combined and direct pumping.

10.2 Methods of supply of water intermittent and continuous.

10.3 Methods of layout of pipes, dead end, grid, ring and radial system.

10.4 Storageunderground and overhead service reservoirs, necessity and accessori

10.5 Appurtenance in distribution system. Use of sluice valves, air valves, drains \
fire hydrants, water meter, reflux valve, scour valves.

11. Pumps & pumping.

11.1 Necessity, kinds of pumps, fundamental principle of pumping.
11.2 Selection of site for tubeell.

12. Introduction to Sanitary Engg

12.1 Terminology of sanitary Engineering. e.g. refumgbagesludge etc.

12.2 Sanitation systems, conservancy system, waarage system and cesspool sys
their comparison.

12.3 Types of sewerage systems and their suitability

13. Quantity of Sewage & design of sewer

13.1 Quantity of discharge in sewer, dry weather flow, Self cleansing velocity, variat
quantity of dryweather flow.

13.2 Quantity of storm water flowun off, its ceefficient, time of concentratiol
impervious factor, hydraulic formula for velocity of flow.

13.3 Numerical problems

14.House Drainage
14.1 Requirements of house drainage.
14.2 Shapes & construction dffferent type of drains & ducts.

14.3 House drains slopes & connection with main sewer.
14.4 One & two pipe system of drainage and their comparison.

15. Alignment & Layout of sewer Line

6 Hours

3 Hours

3 Hours

8 Hours

3 Hours

3 Hours
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15.1 Layoutof sewer.

15.2 Location of sewer linelongitudinal & X-Sectionshowing sewer lines.

15.3 Layout of sewer line gradnt fixing, bedding, handlindaying, jointing, testing &
back filling.

16. Sewer Appurtenances 6 Hours

16.1 Brief description, location, function and construction déftan holes, shallow MF
,Deep MH, dropmanhole, inlets, clean out, lamp hole,, grease, & oil traps, inve
syphon, trestles & piers.

RECOMMENDED / REFERENCE BOOKS:

Plumbingby: Babbitt.

Fundamental of water supply and sanitary engineeringdygwala S.C.
Water supply andanitary engineerinddy: Kulkarni.

A text book of sanitary engineerihy: Deshpande R.S

Public health engineering bgharma.

oM

INSTRUCTIONAL OBJECTIVES

1. Understand the Types and Specifications of Pipes.

1.1 State the types of pipes.
1.2 Compare pipewith reference to materials.
1.3 Describe specifications of pipes.

2. Understand about Faucets and their use.

2.1 Explain taps and their types.

2.2 Explain valves and their types.

2.3 Explain Mixer and their types

2.4 Explain G.I and their uses and specifications.
2.5 Explain cocks their types and uses.

2.6 ldentify plumbing tools and their use.

3. Understand Plumbing Fixtures, their Functions and Installation Procedure.

3.1 Define flushing cistern, water closets, urinals, wash hand basin, bathtub & traps

3.2 Describe use &unction of flushing cistern, water closets, urinals, wash hand k
bathtub & traps.

3.3 Explain the procedure for installation of water closet, flushing cistern, soil pipe
urinal
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3.4 Part with flushing cistern and wash hand basin (complete).
4. Understand The Importance, Development & Necessity Of Water Supply.

4.1 Explain the importance of water supply.
4.2 Explain the development of water supply.
4.3 Describe the need of protected water supply

5. Understand the Surface and Underground Sources of Water and the¥ields.

5.1 Enlist different sources of water & compare their merits and demerits.

5.2 Define rain fall intensity, run off, catchments area, and hydraulic gradient yield
surface sources.

5.3 Calculate yield from surface source

5.4 Describe springs, wells, kinds okl tube well and infiltration galleries

5.5 Explain the construction and function of well, tube well

5.6 Define aquifier, static water level, Piezometeric head, pumping water, Draw [
area of influence, well yield and cone of depression

5.7 Describe quality of mderground water acceptable for human life.

5.8 Calculate yield from wells (confined & unconfined)

5.9 Explain the need for better quality of water for human life.

6. Understand Intakes and Pipe Laying and Test

6.1 Explain intakes and its types i.e. reseniabakes, river intakes, lake intakes a
canal intakes.

6.2 State the factors governing the selection of site for an intake.

6.3 Explain the pipe laying and testing procedure

7. Understand Total Quantity of Water for a Town

1.1 Explain per capita water consumptiorfa&tors affecting demand.

1.2 Describe the water requirement for domestic, industriafifiieing and commercia
purposes.

1.3 Describe variation in demand.

8. Understand the Quality & Tests for Quality of Water

8.1 Define pure water (potable water)
8.2 Explainimpurities in water
8.3 Explain the procedure for physical chemical and biological tests of water, |
water
9. Understand the Methods and Process for Treatment of Water

9.1 Sketch theveralllayout of water treatment plant indicating different stages
9.2 Explain se@nentation & plain sedimentation
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9.3 State the objects of plain sedimentation

9.4 Describe types of settling tanks based on function & shapes

9.5 Define coagulation

9.6 Describe types, purpose and use of coagulants

9.7 State the method of feeding and mixing of coagulations

9.8 Explain the process of sedimentation by coagulations

9.9 State flocculation and types of Flocculator

9.10 Explain the working of baffled and mechanical Flocculator

9.11 Explain filtration and types of filters

9.12 Describe the construction and operation of slow sand and sapid of pressur
filters

9.13 Compare slow sand and rapid sand filtration

9.14 Describe the process of filter washing

9.15 Explain disinfections & its necessity

9.16 State methods of disinfections

9.17 Explain chlorination, its forms and points of chlorination & chlorine demand

9.18 Describe the test for chlorine

9.19 State hardness & its types

9.20 Explain methods of softening

9.21 Explain aeration, fluoridation, colour, odour, and taste

10. Understand The Systems of Distribution, its Components and Layouts

10.1 Explain gravity and combined & direggimping system of distribution

10.2 Explain intermittent and continuous methods of supply of water

10.3 Explain with sketches the different pipe layout methods including dead end s
grid iron system, radial & ring system

10.4 State the necessity of underground, bead and service reservoirs

10.5 Draw sketches of rectangular overhead service reservoir showing all accessori

10.6 Explain with sketches the functions of various appurtenances in a distribution s

11. Understand Principle of pumping

11.1 Recognize different types$ goumps
11.2 Describe about tube well

12.Understand basic facts about Sanitary Engineering

12.1 Define terms; sewage, sanitary sewage, domestic sewage, industrial sewage,
rain sewage, sewerage works, sewage treatment and sewage disposal

12.2 State types obewer (sanitary sewer, storm sewer, combined sewer, lateral :
house sewer, submain sewer, main or trunk sewer, out fall sewer and relief se'

12.3 Compare systems of sewage dispd&anitation systems)conservancy systen
water carriage system and cesspool drainage system

12.4 State types of sewerage system and their suitability

12.5 Compare the sewerage systems with each other
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13. Understand the Discharge calculation of sewage for sewer design.

13.1 State quantityf discharge in sewer dry weathering flow.

13.2 State the factors on which dry weather flow depends.

13.3 Explain the variation in quantity of dry weather flow.

13.4 Define terms: run off cefficient, time of concentration, rain fall intensity a
impervious factor.

13.5 State the hydraulic formula for velocity of flow.

13.6 Estimate the quantity of storm water flow using empirical formula and rat
formula.

14.Understand the Fundamentals and its Requirements of House Drainage

14.1 State the aims of buildings drainage anddtgiirement

11.1 Describe with sketches the shapes and construction of different types of drains
11.2 State House drains slopes & connection with main sewer

11.3 Compare one and two pipe system of drainage

15. Understand the Procedure for Laying Out and Alignment of Sewer

15.1 Define Alignment &Layoutof sewer

15.2 State the shapes and material used for sewers

15.3 State suitability factors governing alignment of sewer

15.4 Describe the procedure of setting out alignment

15.5 Explain the steps, gradient fixing, bedding, handling, lowering, layjmigting
testing & back filling of sewer

16. Understand the Various Types of Sewer Appurtenances.

16.1 Describe the location

16.2 Construction and function of man hotiepp man hole, catch basins, inlets, clean
lamp hole, flushing tanks, regulators, greaseahtiaps, inverted syphon, trestle
pier.

L1ST OF PRACTICALS

Layout drawing of training institut
Demonstration of various tools and pipe appurtenances.

Cutting and threading of G.I. Pipes and connections of PPR pipes.

Takingout water connection from main pipe.

Fitting/replacement of water taps.

Installation of water closet, flushing cistern and pipe.

Installation of urinal with flushing cistern and waste pipe.

Installation of wash hand basin (complete).

N>R~ WNE
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9. Jointing of pipes (e iron and concrete).

10. Making model of dead system grid, system, ring system and, radial System wi
Pipe.

11. Repair of single acting reciprocating pumps and replacement ettun valve.

12. Demonstration on boring of tulveell/hand pump.

13. Drawing of int&es for water supply.

14. Turbidity and hardness test of water, PH (testing)

15. Drawings of settling tank, slow sand filter rapid sand filter

16. Flow diagram of water treatment.

17.General layout of water supply and sanitary fitting in a house and calculation
fixtures.

18. Visit of water treatment plant, and water works.

19. Drawing sketches of various sewer appurtenances (lamp hole, manhole ,shall
deep man hole drop man hole inlets, regulator, grease and oil trap, inverted
trestles and piers

20. Demonstrabn for excavation of trenches of a small sewer line with proper gra

21.Visit of Sewage Treatment Plant

22.Preparation of hydraulic statement of water supply scheme

23. Preparation of hydraulic statement of sewerage scheme
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DAE CIVIL TECHNOLOGY

YEAR 2
CiviL - ADVANCED SURVEYING
224
ToTAL CONTACT HOURS: 256 T P C
Theory: 64 2 6 4
Practical: 192
AIM : On completion, the student will be able to:
1 Understand the fundamental principlegr@ngulation, traversing and curves.
2 Develop skills in carrying out traverse survey, setting out curves, and layout of struc
3 Understand the use of Total Station and GPS and its mapping through related c
software.
COURSE CONTENTS
1. Theodolites Traversing 18 Hours
1.1 Introduction, parts and types

1.2
13
14

15
1.6
1.7
1.8
1.9

Definition of technical terms associated with theodolites

Temporary adjustment of theodolites

Functions of theodolitesneasuring angles, prolonging a line, lining in, measu
heights & distances tstadia formula

Introduction of traverse & its types, methods of traversing

Objects and standard of accuracy of traversing

Check of open & closed traverse

Plotting & graphical adjustment of closing error

Calculation of angles from given bearings and viesa

1.10 Computation of ceprdinates
1.11 Computation of missing data associated with theodolites traversing
1.12 Balancing the traverse by different methods

2. Triangulation 4 Hours

2.1
2.2
2.3
2.4
2.5
2.6
2.7

Methods to solve Triangles

Introduction & types of Triangulation

Sine rule and its application in triangulation
Well condition andli condition in Triangulation
Selection of station points

Measurement of base line

Correction of base line measurement

3. Curves 16 Hours
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3.1 Definition, types and necessity of curves

3.2 Designation of curves

3.3 Elements and notation of simple circular curves & their relationship

3.4 Calculation of data & methods of setting out simple circular curves

3.5 Setting out simple curve beyond obstacles

3.6 Description, types and necessity of transition curves

3.7 Characteristics, elements & notation of transition curve and their inter relationst

3.8 Introduction to super elevation and methods of calculation length of transition
with numerical problems

3.9 Calculation of data and methods of setting out of transitione

3.10 Calculation of data and Setting out vertical curves

3.11 Introduction to vertical curves, types of vertical curves, elemggnsis and their
inter relationship.

4. Setting /Layout 4 Hours

4.1 (Buildings:,

4.2 Bridges,
4.3 Housing Schemes,

4.4 Services

5. Total Station 16 Hours

5.1 Introduction, types, main parts and accessories of Total Stations.

5.2 Functions and modes of a Total Station.

5.3 Setting of parameters.

5.4 Preparation for observations and operations

5.5 Use for taking distances, angles, bearingscarmtdinates.

5.6 Downloading data from the Total Statidkkmowledge of downloading software.
5.7 Putting data in the respective software and its mapping.

6. Global Positioning System (GPS) 6 Hours

6.1 Introduction to GPS.

6.2 Functions and modes of GPS.
6.3 Settingparameters.

6.4 Preparation for observations.

RECOMMENDED / REFERENCE BOOKS:

Surveying & Leveling T.P. Kanatkar
Surveying Leveling S.K. Hussain
Rasul Manual (I&Il) on surveying
Surveying David Clark

rpwn R
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Manuals for Total Station and GPS

Surveying: S. Ahmed

Advanced SurveyingP. S. Ghosh

Surveying theory and practicRaymond E. Davis

A text book of Advanced SurveyinB. Agor.

10 Surveying and levelingR. Agor

11. Surveying:A. Bannister, S. Raymond and R. Baker[2009], Pearson Education

12. Surveying and LevellingR.Agor, [2007], Khanna Publishers

13. Surveying with Construction Application8arry F. Kavanagh, [2004], Pearsor
PrenticeHall

14. Surveying, Principles and Applicatian8arry F. Kavanagh, [2006], Pearsor
PrenticeHall

15. Surveying and Lesiling: N.N. Basak [1994], Tata McGravHill, New Delhi

16. Fundamentals of Surveyin§.K. Roy, [2007], PrenticeHall of India,

©ooNOO

| NSTRUCTIONAL OBJECTIVES
1. Understand the Construction of Theodolites and its Basic Function

1.1 List the types of theodolites

1.2 Label main components of a theodolites on a given sketch

1.3 Define the termsgentering transiting, face left, Face right, swinging the telesc
axis of level tube, horizontal & vertical axis

1.4 Explain the procedure of temporary adjustment of a theodolites

1.5 Explain the procedure of measuring vertical angle

1.6 Explain the procedure of measuring horizontal angle

1.7 Explain the procedure of setting out an angle

1.8 Explain the procedure of prolonging a line

1.9 Explain the procedure of fixing intenediate points between twivgn points

2. Understand Technigues of Triangulation

2.1 Define Geodetic and Trigonometrical survey
2.2 Describes the triangulation and its types
2.3 Explain the factors governing the selection of stations & base line
2.4 Enlist the steps in measurement of base line
2.5 Compute correction of base line measurement
3. Understand the Principles of Traversing for Preparation of Plan using Theodolites

3.1 Explain various methods of traversing

3.2 List the steps involved in traversing

3.3 State the standard of accuracy of linear and anmwéasurements
3.4 Compute bearing from angles & vice versa

3.5 Explain ceordinates and its types

3.6 Compute the latitudes & departures of lines

3.7 Compute cenrdinates from given field notes
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3.8
3.9

Explain the methods of plotting traverse
Explain the errors and mistakes indbelites traversing and their rectification

4. Understand the Principles of Curves and Type of Curve used

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9

Define curve and its type with sketch

Explain the necessity of curves in surveying
Explain the definition & notation of circular curve
Compute thenter-relation ship

Explain the designation of curve

Calculate the data for setting out simple circular curves by various methods.

List the steps for setting out of simple circular curves by various methods
Describe the procedure for ranging a curve beytrstacles
Describe the transition curve and its type

4.10 Explain the necessity of transition curves

4.11 Explain super elevation

4.12 Derive formula for super elevation

4.13 Calculate the length of transition curve by various methods
4.14 Calculate data for setting out a comloireeirve

4.15 State the types of vertical curve

4.16 Explain the necessity of vertical curves

4.17 Explain the elements, notation of vertical curves and theiriiatationship
4.18 Enlist the steps for setting out vertical curves

4.19 Compute the data for setting out verticaives

4.20 Explain the elements & notations of transition curve

4.21 Enlist the steps for the setting out combined curves

5. Understand the Total Station and its use

5.1
5.2
5.3
5.4
5.5
5.6
5.7

Identify the parts of a total station

Describe the functions and modes of total station.

Describe tle parameters of total station.

Explain the methods of observations and operations of a total station.
Practice taking distances, angles, bearings ammdinates.

Practice for downloading data from the Total Station.

Putting data in the respectigeftware and mapping thereof.

6. Global Positioning System (GPS).

6.1
6.2
6.3
6.4

Identify the parts of GPS

Describe the functions and modes of GPS.

Describe the parameters of GPS.

Explain the methods of observations and operations of a GPS.

L1ST OF PRACTICALS

HOURS

Practice to perform temporary adjustment of theodolite on a station. VerniefMicroptic 6
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theodolites and its parts and use

2 Measurement of horizontal & vertical angles.

3 Setting out angles in the field

4 Practice to prolong a survey line and lining in

5 Practice to measure the horizontal angle by repetition method the horizontal angles by
reiteration method

6 Practice to measure the magnetic bearing of line

7 Practice to measure the vertical angle

8 Practice to _measure the height of building or tower with theodolite. (trigonometric
leveling)

9 Exercise to Compute the bearing from angles & computation of coordinates

10 Theodolites traversinBxercise to Balance the traverse compute the area of traverse

11 Prepare Galeds traver se trelidldecompaté thencoordihates
and adjust closing error and plotting of traverse.

12 Setting out horizontal curves in the field by theodolites

13 Setting out vertical curves in the field

14 Setting out transition curve in the field

15 Finding out height ofn accessible point, with a theodolite.

16 Practice to set total station on a point & prepare for measurement atmosphet
correction prism correction and selection of units)

17 Measurement of slope distance, horizontal distance and vertical distance b
station.

18 Practice to enter the coordinate of occupied point, height of instrument & heit
of prism.

19 Practice to measure the coordinatedifferent points by using coordinate mode

20 Practice to measure horizontal angle by repetition method with ttEtbs

21 Practice to measure the vertical angle & percentage

22 Practice to stack out different point at various distances on a line

23 Practice to measure the height of an object with total station by using REM
program with and without prism heigimput

24 Practice to measure thdistancebetweerdifferent station points with the help of
occupied point (MLM) by using measure datdy using coordinate data

25 Practice to measure the area of a traverse by direct field observations.

26 Practice to céculate the area from coordinate data file etc.

27 Practice to measure the coordinates of survey points by point to line measur:
program

28 Practice to set the Z coordinates of occupied point;
entering the instrument height,
known pointoordinates, data file
inputting the R.L. of any known visible point

29 Demonstration and practice of advance functions of a total station for mapping.

30  Setting out horizontal curves in the field by total station

31 Area calculation with the help daftil station

32 Determination of storage capacity of a reservoir

33  Demonstration and practice of functions and modes of GPS.
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DAE CIVIL TECHNOLOGY

YEAR 2
CiviL -233 BUILDING CONSTRUCTION
ToTaL CONTACT HOURS: 160 T P C
Theory: 64 2 3 3
Practical: 96
AIM : To understand the fundamentals of building construction and machinery used

purpose and also be able to identify the modeethods used in construction

COURSE CONTENTS
1. Components of a building and building specifications 4 Hours
1.1 Introduction

1.2 Construction of a building: Civil Works
1.3 Building specifications
1.4 Various steps in construction of a residential building

2.  Sitepreparation and setting out of works 6 Hours

2.1 Introduction

2.2 Site layout of Civil Project

2.3 Ground water contropermanent exclusion efater
2.4 Initial checks on drawings

2.5 Layout / Setting out of buildings

2.6 Construction procedure ofMultistory building

3. Construction of Foundation 4 Hours

3.1 Simple foundation design

3.2 Setting out for brickworkoundation of Two room
3.3 Foundations of framed buildings

3.4 Foundations for staircases

3.5 Eccentricallyloaded foundations

3.6 Bridge Foundations

4.  Block masonry and Marble Work 4 Hours

4.1 Considerations for use of hollow concrete blocks
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4.2 Laying of blocks

4.3 Hollow concrete blocks with concrete infilling
4.4 Special features of concrete block masonry
4.5 Compound walls in block work
4.6 Tools for stone and marble work
5.  Water Proofing / Termite Proofing of Structures 4 Hours

5.1 Water proofing materials and products.

5.2 Water proofing of struck (horizontal/ vertical)
5.3 Termite proofing

5.4 Materialsused in termite proofing

6. Form Work 4 Hours

7.1 Components of formwork wares

7.2 Characteristics i good form work quality, safety, and economy

7.3 Types of formwork collapsible, progressive, slip formwork andremovable
7.4 Preparation of formwork for placing concrete

7.5 Loads on formwork

7.6 Form work fordifferent components of strture

7.  Steelfixing in RCC Works 4 Hours

8.1 Fixing of Reinfocementin ordinary RCC work.
8.2 Fixing of steel in precast concrete

8. Stairs, Stair Case and lifts / Elevators and Escalators 4 Hours

9.1 Planning and design of a staglation between going and rise, width of st
length of flight, landing and location of stair etc.

9.2  Types of stas according to material usedgeometrical shapes

9.3 Ramps.

9.  Fire Protection of Buildings 4 Hours

10.1 Causes and effects of fire
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10.2

10.3

10.4

10.5

10.

111

11.2
11.3

114

11.5

11.6

11.

12.1

12.2
12.3
12.4
125
12.6
12.7
12.8
12.9

Fire resisting materialsharacteristics, fir@esisting properties of constructio
materials

Arrangements for firgrotection of buildingalarm system, protection ¢
openings, stairs and floors, smoke detectors, fire extinguishing arrangemen
Fire-resisting constructicolassification of building for fire redisnce, fire
protection of concrete, wooden and steel structures

Means of escape in case of fire basic principles of means of escape me
escape requirefr flat, office building, and public building.

Air conditioni ng and ventilation of building 4 Hours

Introduction, definition, conditioned air, purity, humidity cooling, heati
ventilation.

Thermal insulation, transmission ledat, insulating material

Factors affecting ventilation of building, functional requiremesftyentilation,
method of ventilation

Heating of building, methods of heating, warm air furnace steam heatin(
water heating system, panel heater, and unit heater.

Cooling of building methods of cooling, chilling water cooling, ice coolir
spray coling, mechanical refrigeration (air conditions)

Air conditioningplants, system of air conditioning, air circulation filters.

Acoustics of Buildings 4 Hours

Technical terms sound, pitch, loudness, intensity of sound, reflect
transmission and absorption of sound, optimum time of reverberation
Factors to be considered in an acoustics of buildings.

Sound absorbing materiatharacteristics

Acoustic design of an auditorium

Sound insulatiormethods of sound insulation.

Physical measurement of sound

Reverberatiomf echoes

Sound nsulation

Common acoustical defects and remedies of conference halls

12.10Use of ray diagram and echo

12.11 Design of auditoriums

12.12 Requirements of an auditorium

12.13 Acoustical materials

12.14 Recommendations for different types of buildings for good acoustics

12.

Maintenance ofStructures 8 Hours
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13.1
13.2

13.3

13.4

13.5
13.6
13.7
13.8
13.9
13.10
13.11
13.12
13.13
13.14
13.15

13.

14.1
14.2
14.3
14.4
14.5
14.6
14.7

14.

15.1
15.2
15.3

Introduction

Classification of building maintenanceutine/annual repair, special repairs
maintenance etc.

Repair to damage surface finishing such as plaster, pointing, white
distemper and painting.

Repair to damage parts of floors such as concrete floor, terrazzo floor, r
floor, and timber floors.

Exposure of reinforcement spallicguses and repairs.

Protection against leakage through recdsises and repairs

Replacement of glass panes, decayed timber, easing of door and windows.
Repair to cracks in masonry wall.

Repair to concrete structures.

Maintenance of sanitary appliances

Maintenance of electrical system

Maintenance of water supply system including taps and fixtures
Maintenance of septic tank

Maintenance of drainage system

Renorvation / rehabilitatiorof old structures and their procedures.

Introduction to Seismic Proof Construction. 6 Hours

Important seismic related Definition & Terms,

Different seismic zones

Seismic Design Parameters

Seismoresistant building architecture

Ductility considerations in earthquake resistant design of buildings
Construction in different seismzones

Methodsand materials of construction

Municipal Requirements in planning of buildings 4 hours

Introduction
Classification of buildings
Example of building regulations

RECOMMENDED / REFERENCE BOOKS:

1

Building ConstructionArora and Gupta.
Building Construction M.Rangwala
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12
13
14
15
16

17
18
19

20

Construction Technology Chudly Volume I, 11, Ill, IV

Building Construction Mackay Volume |, 11, IlI, IV

Building Construction S.K. Sharma

Building Construction and Foundati@mgineering Jah
ConstructiorPlanning, Equipment and MateriaR. L. Puri
Dampness in Buildirg) Oliver.

Building Construction P.C. VarghesgEastern Economy Edition)

Geotechnical Earthquake Engineeri8gL. Kramer, [2008], Pearson Educatio
Earthquake Resistant Design of Stures P. Agarwal & M. Shrikhande
[2009], PHI, New Dehli.

Design of Steel StructureB. Dayaratnam [2008], S. Chand & Co New Dehli
Building ConstructionP. C. Varghese[2009], PHI Learning New Dehli
Building ConstructionN.L.Arora and B.R.Gupta, [2001], Prakashar,New Delhi
Construction Technolog¥ric Fleming, [2004], Blackwell Publishing

St eel De s i g rBeick 6 Bavisohl aandu &riaham Owens [2005],
Blackwells Publishing

Fundamentals of Building ConstructioBdward Allen, [1985], Wiley & Sors
Rehabilitation and Reuse of Old Buildings High field,[1987], E & F. N Spon
Building Materials and ConstructionTheodore Marotta, [2005], Pearsol
ApprenticeHall

Structural steel worksA.B. Clark & S. H. Coverman,[1987], Chapman & Hall

INSTRUCTIONAL OBJECTIVES
1. Understand components of building & building

1.1 State different components of building

1.2 Explain :- Works of a building

1.3 Discuss different building specifications

1.4 Explain variousstep involved in construed of a residential building

2. Understand site preparation forcivil projects and setting out works.

2.1 Introduce site preparation for project.
2.2 Draw site lay out including site activities space allocation for material sto

plant position, working area, accommodation for staff.

2.3 Explain water supply for construction including ground water con

permanent exclusion of ground water, temporary exclusion (well point sy
deep bored well).

2.4 Basic nature of electric supplies fajugoments & matures used in constructio
2.5 Stale different checks drawings of project.
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2.6 Explain setting out of buildings.
2.7 Describeconstruction procedure of multistory building.

3. Understand Construction precedence of foundations.

3.1 State simple foundatiotesign.
3.2 Describe setting out for brick work of a load bearing wall.
3.3 State foundations of framed buildings.
3.4 Describe foundation of staircase.
3.5 Explain exceptionally loaded foundations.
3.6 Explaindeep foundaton thenecessity
— Pile foundation
— Coffer Dam
— Cassion foundation

4. Understand Principles of Constructing Formwork for Reinforced Concrete
Structural Components.

4.1 State use of hollow concrete blocks.

4.2 Explain laying of blocks

4.3 Explain hollow concrete blocks with concrete infilling.
4.4 Explain compound wéd in block work.

4.5 Describe different tools for stone and marble work.
4.6 State the strippingf formwork.

5. Understand water proofing/Termite proofing of structure.

5.1 State water proofing materials and products

5.2  Explain water proofing of basement (VerticaHwrizontal).
5.3  Describe the procedure of termite proofing of foundation.
5.4  Stale the material use in termite proofing.

6. Understand the Principles and Technique of Air Conditioning and Ventilation of
a Building.

6.1 State different ground floors with their basbé&re layer. .
6.2  Explain types of suspended floors.
6.3  Describe laying of toppings
6.4  State choice of floor finishes.
6.5 Explain use of abrasives in floors.
6.6  Describe the structure of followings
- Concrete and basic floors
- Stone floors
- Ceramic tile floors
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- Mosaic floors
- Wood block cork and parquet flooring

7. Understand the Principles of constructing form work for structural components.

7.1  Describe different components of form work sheathing, supporting member t
form hard wares.

7.2  Explain characteristics of a gofmrm work quality, safety and economy.

7.3  Describe Collapsible, progressive, slip and non removable form work.

7.4  Explain principles of form work for placing of concrete, assembly, cleaning
oiling.

7.5  Explain form work for column, colluder base walls slab beams

8. Understand steel fixing in RCC works.

8.1  Explain procedure of cutting, bending placing & fixing of reinforcent in ordit
Rcc works.
8.2  State steel fixing in precast concrete member is beams stats etc.

9. Understand the Principles involved in pluming stair, lifts, elevators and escalators

9.1 Define the terms used.

9.2  Describe diférent stain stainca and pasts.

9.3  Explain principles to be observed while planning and design of stain.
9.4  State the types of staiascording.

10. Understand the Principles for Fire Protection of Buildings

10.1 Discuss the causes and effects of fire

10.2 Explain the fire resisting properties of construction materials.

10.3 Describe the arrangement for fire protection of building i.e. alarm systenr
extinguishing arrangement.

10.4 Explain principles to be observed for fire protections of concrete, wooden an
structures.

10.5 Discuss the means of escape from a building in case of fire.

11.Understand the Principles and Technique of Air Conditioning and Ventation of
a Building.

11.1 Define terms, conditioned air, purity of air, humidity, cooling heating
ventilation.

11.2 State the importance of thermal insulation of building.

11.3 Explain principles to be observed while planning and design of stain.

11.4 State thestandards for ventilation of building.

11.5 Explain the methods of ventilation i.e. natural and mechanical ventilation.

11.6 Explain the methods of heating a building.
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11.7 Explain the methods of cooling building

11.8 State the systems of mechanical air conditioning of imgjld

11.9 State the air distribution and cleaning method

11.10 Explain the working principles of mechanical air conditioning plant/system

12.  Understand the principles and Techniques of Acoustic Control of a Building.

12.1 Define terms, sound, pitch, loudness, tone intensity of sound, reflection of ¢
reverberation, time of reverberation, transmission of sound and absorption of

12.2 Explain the factors to be considered in acoustics of building.

12.3 Describe the charactstics of various types of sound absorbing materials.

12.4 Explain principles to be observed in the acoustic design of an auditorium.

12.5 Explain the methods of sound insulation of a building.

13. Understand the Maintenance Required for Building

13.1 Explain the annual @hspecial repairs required for building.

13.2 Explain the methods of repair of damaged plastered surface, white wash, dis
and painting.

13.3 Explain the procedure of repair of various damaged floors such as, concret
terrazzo floor, mosaic and timbredrs.

13.4 Explain causes of spelling in R.C.C members and protections against it.

13.5 Explain causes, method of repair for leakage through roofs.

13.6 Explain causes and symptoms of cracks in masonry and their repairs.

13.7 Explain repair of sanitary system electricagter supply, septitark and drainage
system.

13.8 Explain repair of concrete structures.

13.9 Explain renovation/revalidation of striation

14. Understand the Principles of seismic proof construction

14.1 State Reis elastic theory, theory of plate tectonics, seismaices, earthquake si:
local site effects, internal structure oftbaclassification of earth quartos tsunam

14.2 Describe different seismic zones.

14.3 Explain seismic design parameters.

14.4 Explain seism resistant building architecture.

14.5 State ductility considerain in earthquake resistant design of building.

14.6 Explain construction of project in different seismic zones

14.7 Describe methods and materials of construction.

15. Understand Municipal Requirement in planning
15.1 Describe general requirementnicipal requirement

15.2 State classification of building
15.3 Explain building regulations of municipal administration
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L1ST OF PRACTICALS

1 Draw a job layout plan for a building project showing, material, plant

accommodations on site.

Visit for demonstration of pilé@oring site and draw lay out plan (showing machir

location and other details)

Draw sketches of various shapes of well foundation.

Draw plan and section of coffer dam and caissons.

Sketch basement of a building and show the water proofing treatments.

Practice in laying brick floor, conglomerate floor, mosaic floor and tiles floors.

Draw sketches of various types of stairs lifts and escalators/elevators.

Demonstration of layingut of typical stair.

Demonstration and practice in fabrication and erectioraabus form work.

10 Demonstration and practice in removal of form work, completed during previous

11 Visit to under construction building project and presentation of visit report.

12 Visit to air conditioning plant

13 Visit to a building equipped with centr@r conditioning system.

14 Draw sketches of various methods of ventilation.

15 Draw the cross section of a typical acoustically treated hall.

16 Treatment of a damaged expansion/construction joints, repair & maintenance
building in campus.

17 Demonstrationad working of construction plants as given in course contents.

18 Visit to a precast concrete factory and preparation of its layout and report.

19 Demonstration of manufacturing of tough tiles.

20 Renovation & rehabilitation of academic/admin block, hostel & staéiny.

N
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DAE CIVIL TECHNOLOGY

YEAR 2
CiviL -243 CiviL ENGINEERING DRAWING & AuTto CAD
ToTAL CONTACT HOURS: 224 T P C
Theory: 32 1 6 3
Practical: 192
AIM : On completion, the student willnderstand the techniques of drawing buildings, ro

irrigation structures and methods of inking and F@miating.

Use of Auto CAD software and its applications in civil engineering drawing

COURSE CONTENTS

1 Drawing of Building Components. 4 Hours

1.1 Instruction for detailed drawing of foundations, lintels, arches, stairs, flomts
(flat and sloping), doors, windows;Windows, calculations of spread footing.

1.2 Instructions on drawing plan anésection of R.C.C. column.

1.3 Instructions on drawing plaand xsection of R.C.C. slab roof with main al
secondary beams.

1.4 Introductionon drawing ofsteel truss anthbelingits parts

2 Frame Structure Buildings. 3 Hours

2.1 Definition of frame structure.
2.2 Instruction on drawing of raft foundation with steeinforcement.
2.3 Instruction for detailed drawing of frame structure showing all components.

3 Drawing of Road Structures. 3 Hours

3.1 Instructions for drawing of-section of roads.

3.2 Instructions for drawings of R.C.C. road culvert 5 ft span

3.3 Instructions for detailed drawing of high level two span R.C.C. Deck Bridge
25' spareach.

34 Il nstructions for detailed drawing

4 Drawing of Irrigation Structures. 3 Hours

4.1 Instructions for drawing typical sectioof an Irrigation Channel in cutting ar
filling.
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4.2 Instruction for drawings of A.P.M. odét, masonry flume.
4.3 Instruction for drawing of sluice (gate) of barrage

5 Inking and Printing. 2 Hours

5.1 Introduction to inking and ammonia printing.
5.2 Introduction forink tracing including materials and apparatus used.

6 Septic Tank and Soakage Pit 2 Hours

6.1 Introduction to septic tank
6.2 Introduction to soakage pit
6.3 Sketch and label septic tank and soakage pit

7 Introduction to Auto CAD 1 Hours

7.1 What is AutoCAD and Autdesk
7.2 Interface of AutoCAD
7.3 Means of commands in CAD

8 Coordinate System 1 Hours

8.1 Cartesiarand polarcoordinates
8.2 Absolute coordinates

8.3 Relative coordinates

8.4 Direct distance entry system
8.5 U.C.S setting

9 Description of Menu of Auto CAD 2 Hours

9.1 File

9.2 Edit

9.3 View

9.4 Insert

9.5 Format

9.6 Tools

9.7 Drawmodify
9.8 Windowshelp, etc

10 Tool Bars 2 Hours

10.1 Standards
10.2 Properties
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10.3 Layersand their practical application
11 CAD Commands and their Aliases

11.1 2D commands for plane figures and their practical applications
12 Drafting Setting

12.1 Units, limits, grid, snap, snaps etc
12.2 Model setting and layout setting. Layers and progs etc

13 Preparation of 2D Drawings

13.1 Composite geometrical figures, isometric views and their
projections.
13.2 Plans, elevation and sections of buildings

14 Dimensioning & Text

14.1 Dimensioning types, styles & application
14.2 Formatting Text style& application

15 3D Commands

15.1 Solid figures

15.2 Modification of solid figures
15.3 Conversion of 2D into 3D
15.4 Shading andRendering
15.5 View setup

16 Plotting

16.1 Layout setting
16.2 Print layout setup
16.3 Use of plotters

RECOMMENDED / REFERENCE BOOKS:

Building Drawing: Gur Charn Singh
Engineering Drawing French and Vierick
How to plan a HouseTownsend

Be yourown Architect Z.H. Syed

Irrigation : Igbal
Building constructionMichel.

A

orthogre
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7. Building construction, drafting and desigiolnar

8. Engineering Drawing N.D. Bhatt and V. M. Panchal [2006], Prabha
Publishers, Delhi

9. Harnishing AutoCAD

10.  Mastering AutoCAD

INSTRUCTIONAL OBJECTIVES

1. Understand Techniques of Drawing Building Components.

1.1 Define and sketch the spread footing.

1.2 Define and sketch the raft foundations.

1.3 Define and sketch the grillage foundation.

1.4 Define and sketch the well and pile foundation.

1.5 Define and sketch the caisson foundations.

1.6 Label different parts of spread footing i.e. base concrete, sub grade, steps off:
and plinth.

1.7 Calculate the depth and breadth required for spread footings.

1.8 Sketch out thesection of lintels and arches.

1.9 Statethe various parts of lintels and arches.

1.10 Define stair and stair case

1.11 Define the terms and parts used in different types of stairs.

1.12 Explain the stairs according to their layout.

1.13 State the suitability of each type of stair.

1.14 Sketch the plans and sectiongddferent types of stairs according to their layout.

1.15 Define different types of floors.

1.16 Draw the sketches of different parts of floors.

1.17 Explain the standard proportions for the different layers of floors.

1.18 State different types of roofs i.e. first class madfing, 2nd Class mud roofing,
R.C.C and R.B roof and Roast roof slabs.

1.19 State different types of sloping roof.

1.20 Draw the sketches of steel trusses up to 25' span from the given data.

1.21 Label the sketches of different parts of trusses.

1.22 State need of dooend windows.

1.23 Define clerestory windows and ventilators.

1.24 State the different types of doors and windows.

1.25 Explain the various parts of doors and windows.

1.26 State the different materials used for doors, windows and ventilators

1.27 Sketch the elevations, section&ms and vertical sections of doors, windows an
ventilators.

2. Understand Techniques of Drawing Building Frame Structure

2.1 Define frame structure buildings.
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3.

2.2 Sketch and label the raft foundation with steel reinforcement.

2.3 Distribute the space for differemtews evenly on drawing sheet.

2.4 Define columns.

2.5 Sketch & show steel reinforcement at appropriate place in the column secti

different shapes.

2.6 State the position of over laps and its length.

2.7 Sketch different types of hooks and bends with their stardiarensions.

2.8 Define beam & types of beam

2.9 Sketch the »section and isection of a singly reinforced beam & show st
reinforcement (simply supported, cantilever, over hanging, continuums beam)

2.10 Differentiate between the Primary and Secondary beam.

2.11 Sketchand label the details of Reinforcement eéiid L-Beam.

2.12 Sketch and label the details of Reinforcement of two way continuous slab ove
Beam.

2.13 State the purpose of stirrups and bent up bars

2.14 Types of mild steel bars (plain, deformed, cold twispgdsented)

Understand Techniques of Drawing Road Structures.

3.1 Sketch the Xsection & L-section of Road in plain area. (urban and rural)

3.2 Sketch the Long section andséction of Road in hilly area.

3.3 Sketch the Xsection of Bituminous Road in plain and hiflyea.

3.4 Sketch the Xsection of concrete Road structure.

3.5 State various parts of culverts i.e. abutment, wing wall, toe wall parapet,
plate.

3.6 Sketch the Plan, Foundation Plan, Long Section af&&etion of Culvert.

3.7 Explain the various terms used in @ye.

3.8 State the difference between culvert and Bridge.

3.9 Explain the various types of bridges.

3.10 Sketch the Plan, Foundation Plan, Long section ais#®etion of two Span Bridge

311Sketch the detailed drawing of 256

Understand Techniques of Drawing Irrigation Structures.

4.1 State the different irrigation structures.

4.2 State the definition of irrigation channel.

4.3 Define the terms used in irrigation channel i.e. Bed Width, Side Slopes, F
H.F.L., Free Board, Gradient Spoil Banlerice Bank, Dowel, Berm etc.

4.4 Sketch the different Sections of Irrigation channels i.e. fully in cutting, full
banking, partially in cutting & partially in banking.

4.5 Select appropriate scale for horizontal and vertical section.

4.6 Define the A.P.Moutlets.

4.7 Sketch and label the different parts of A.P.M. outlets.

4.8 Define the Masonry Flume.

4.9 Sketch & label the parts of Masonry Flume.

4.10 Sketch to label parts of sluice (steel gate) of barrage.
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5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9

Understand The Techniques Of Inking And Printing.

Explain theinking and Ammonia Printing.

State the material used for inking process.

State the instruments required for inking and their use.
Explain the procedure of inking.

State the material used for Ammonia Printing.

State precautionary measures adopted durimgimpgL

Explain the structure of Dark Room and its requirements.
State different types of printing.

Explain the defects arising during the preparation of prints.

5.10 Explain the remedial measures taken to prevent defects in prints.
5.11 Prefer the method of printifigom economy point of view.

6.1
6.2
6.3
6.4
6.5
6.6

Know the Need and Constructional Features of Septic Tank and Soakage Pit:

Define the septic tank and soakage pit.

State different parts of septic tank and soakage pit.

Sketch the plans and sections of septic tank and sopkage
State the constructional features of septic tank and soakage pit.
State the minimum size of chambers of septic tank.

State the importance of free board.

UnderstandAuto CAD Interface and Ways of using commands

7.1 What is AutoCAD and Auto desk

7.2 Explain the nterface of AutoCAD

7.3 State the mansof commandsin CAD

Understand use o€oadinate System in preparation of drawing

8.1 StateCartesian and polarcoordinates

8.2 StateAbsdute coordinates

8.3 StateRelativecoordinates

8.4 UseDired distance entry system for drawing lines

8.5 SetU.C.Sfor different situations

Understand the usef Menu of Auto CAD

9.1 State the various options and their purpos€ile, Edit, View, andlnsert Menus

9.2 Explainvarious stylesormationsand other options dformat and Tods Menus.

9.3 State use of various options@faw, and modifyMenus.

94 State use of various options\Wfndowsandhelp Menus.

10

Understand the use of variouBool Bars
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10.1 State use of tools dbtandardstool bas
10.2State use of tools dProperties
10.3State use of tools dfayersandtheir practica application

11 UnderstandCAD Commands and their Aliases

11.1 State use of varioudD commandsfor plane figures andtheir practical

applications

11.2 Stateuse of various Aliases of different commands.

12 Understand differentDrafting Settings.

12.1 State the process dfnits, limits, grid, smap, smapsand other options to prepare
drawingwith precisionand easiness.

12.2 Statesteps involved iMode setting and layout setting.

12.3 State the use and settingL.afyers and properties options settings

13 Prepare 2D Drawings

13.1State steps tprepare Compodtegeometricalfigures,isometric
viewsandtheir orthographicprojedions.
13.2 State steps tprepare Plans,elevation and sedionsof buil dings

14 Understand how t®imensiona drawing & add Text in it.

15

14.1 StateDimensioning types, styles & application
14.2 Text settings & application

3D Commands

1.

15.1 Statehowto draw Solid figures

15.2State stephowto Modification of solid figures
15.3State steps t€onvet of 2D into 3D

15.4 State steps t8hading and Rendegnof existing drawing.
15.5Statemultiple Viewsetup

16 UnderstandPlotting Procedure for hard copy output.
16.1 Statesteps tdor Layout setting
16.2 State stephow tosetupa Print layout

16.3 State steps Use of plotters

L1ST OF PRACTICALS HOURS

Detailed Drawings of building compents as given in theofgat least 8 sheets). 60
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2 Detailed dravings of irrigation structure@at least 6 sheets).

3 Ink tracing of a given drawing and taking its prints.(at least 4 sheets) 21
4. Detailed drawing of septic tank and soakage pit. 21
5. Practice of Installation of Auto&D software 6
6 Practice of applying drafting setgr(units, limits, snap, auto on. Off 3
7 Practice of various 2D commanids. Line, trim, offset, extend etc 3
8. Practice of using layer option 15
9. Practice of using dimensioning & text option 3
10.  Practice of preparing plan, elevation & section of building 3
11. Practice bx-section & L-section of road & canal 39

12.  Practice of using basic 3D commands
13.  Practice of layout setting and printing oAD drawing

w o ©
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DAE CIVIL TECHNOLOGY

YEAR 2
CiviL -253 M ECHANICS OF STRUCTURES
ToTaL CONTACT HOURS: 160 T P C
Theory: 64 2 3 3
Practical: 96
AIM : On completion, the student will understand and analyze the strength and behe

engineering materials & elementary structural members.

COURSE CONTENTS
1  Center Of Gravity(C.G) 4 Hours
1.1 Introduction and definition of terms used.
1.2 Methods of determining C.G
1.3 Steps for the calculation of centroid of composite sections.
1.4 Calculation of C.G. of various structural sections, r8ettion, HSection, Fsection,
Channel Section, Angle Section a@dmposite Section.
2  Moment Of Inertia. 4 Hours
2.1 Introduction and definition of terms used.
2.2 Moment of Inertia of rectangle, triangle and circle.
2.3 Theorems of perpendicular and parallel axes.
2.4 Calculation of moment of inertia of common structural sections, I, T, Circular, #
and Composite sections.
2.5 Calculation of polar moment of inertia for circular sections.
3 Mechanical Properties of Materials 2 Hours
3.1 Brief description of Tension, compressionhardness Toughness, Brittleness
ductility, Resilience, Flexural.
3.2 Brinell Hardness Test & Rockwell Hardness test.
4  Shear Force and Bending Moment. 10Hours
4.1 Definition of beam, support and load.
4.2 Types of suppog beamsand loads.
4.3 Calculation of reactions for different typesSihatically determinatdoeams
4.4 Introduction to Shear force and bending moment.
4.5 Calculation of S.F. & B.M. for different types of beams carrying Point loads, U.
and combined loadings.
4.6 Drawing of ShearForceDiagram BendingMomentDiagram
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4.7 Calculation of maximum and minimum shear force and bending momenthef
beams and thelocations andPoint of zero shear and point of contraflexure.
4.8 Standardulesfor S.F. and B.M.

5  Simple Stresses anétrains 6 Hours

5.1 Introduction, definitions of stress

5.2 Description of strain

53 Hookds Law

5.4 Differentmoduii

5.5 Introduction of universal testing machine, tensile and compression test and
strain curve

5.6 Numerical problems.

6 Stresses In Beams 4 Hours

6.1 Types ofstresses in beams (bending and shearing stresses).

6.2 Assumptions in simple bending

6.3 Bending equation

6.4 Normal stress distribution in beams of Rectangular section.

6.5 Practical application and simple problems, based on bending equation.

6.6 Shear stress in beams adidtribution of shear stress for rectangular, circular ar
sections.

6.7 Problems based on shear stress

7 Deflection of Beams. 4 Hours

7.1 Introduction and significance of deflections

7.2 Name of various methods of deflection calculation.

7.3 Maximum deflection irdifferent types of beams.

7.4 Formula for calculation of maximum deflection in cantilever and simply supp:
beams for various loading conditions.

8 Column. 6 Hours

8.1 Introduction of different terms used

8.2 Failure patterns of columns

8.3 Buckling load, crushindoad, safe load, F.O.S, slenderness ratio, radius of gyre
fatigue, effective length of column

8.4 End conditions of column

85 Eul er's formula and Rankineds for mu

86 Numeri cal problems based on Eul er 6s

(@)

9 Torsion. 2 Hours

9.1 Introduction of different terms used
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9.2 Effects of torsion

10 Riveted Joints. 4 Hours

10.1 Introduction to different terms related to riveted joints.
10.2 Different types of riveted joints.

10.3 Failure of riveted joints, strength and efficiency of a joint.
10.4 Design ofriveted joints, strength, efficiency and pitch.

11 Welded Joints. 3 Hours

11.1 Introduction and comparison of riveted and welded joints.
11.2 Types of welded joints.
11.3 Design of welded joint, fillet welds only (strength and dimension).

12 Fundamentals of SteeBtructures 2 Hours

12.1 Introduction to Steel Structures
12.2 Merits of Steel Construction
12.3 Demerits of Steel Construction
12.4 Types of Structural Steel

12.5 Hot Rolled Structural Shapes
12.6 Cold-formed Shapes

12.7 Built-up Sections

12.8 Cladding

13 Trusses 6 Hours

13.1 Introduction of truss, steéluss, parts.

13.2 Methods of truss analysis.

13.3 Determination of forces in members of statically determinate trusses by metl
section and method of joints.

14 Retaining Walls. 6 Hours

14.1 Introduction and description of terms used.

14.2 Pressures onretainingwallnd stresses at base (to
application.

14.3 Stress distribution diagram.

14.4 Conditions of stability of retaining wall.

14.5 Checking stability of retaining wall.

14.6 Numerical problems

RECOMMENDED / REFERENCE BOOKS:
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Strength oMaterials Singer.

Strength of MaterialsdWilliam A. Nash.

Strength of MaterialdR.S. Khurmi.

Mechanics of 8lids: F. Warnik.

Elementary Structural AnalysisSchneider

Strength of MaterialsG.H. Ryder

Mechanics of Structureslunarkar

Strength ofMaterials for Civil EngineersT. H. G. Megson,[1987], Van Nostranc
Reinhold, UK

Elementary Structural Analysi€harles Head Norris, John Benson Wilber and
Senol Utkuy, [1987], McGrawHill Singapore

Mechanics of Structuregngr.Zia ul Haq,[2000], Sajid Publishers

Mechanics of Structure: Engr. Azhar Igbal Shad & Engr. Iftikhar Ahmed,

Steel Structures(Revised Second Edition): Zahid Ahmed Siddiqui & Muhan
Ashraf

INSTRUCTIONAL OBJECTIVES

1. Understand the Concept and Computation of Center oGravity

11

1.2

1.3
1.4

Define and explain the terms: Center of gravity, Centroid, first moment of
reference axes, centroidal axes and symmetrical axes.

Describe the methods of finding center of gravity.

— By geometrical consideration

— By the method of moments

Explain the steps for the calculation of centroid of composite sections
Determine position of C. G. for various structural sections-section, Hsection, F
section, channel section, angle sectiorsegtion and composite sections by methou
moments

2. Understand the Concept of Moment of Inertia and its Determination

2.1

2.2

2.3
2.4

2.5

Define moment of inertia, second moment of area, polar moment of inertia, rac
gyration and their units.

State moment of inertia of simple geometrical shapes; rectangle, traanjlgrcle etc
(their formulae).

State perpendicular and parallel axes theorems.

Determine moment of inertia of simple and composite sections by applying p.
axes theorem with sketches.

Determinepolar moment of inertia for circular section applyingrgendicular axe:
theorem

3. Understand theMechanical Properties of Material.

3.1

Define Hardnes3ension, compression, hardness, Toughness, Brittleness, duct
Resilience, Flexural

Pagel07



3.2

Explain Hardness tests; (a) Brinell's Hardness test (b) Rockwell Hartestsgr)
l i mitations of Brinell 6s hardness t
tests..

4. Determine Shear Force and Bending Moment, Draw S.F.D. & B.M.D.

4.1
4.2
4.3

4.4
4.5

4.6

4.7

4.8

4.9

Define beam, support and load.
Statedifference between statically determinate ammdleterminate structures
Calculate reactions for simply supported, overhanging and cantilever beams
various loading conditions (Point loatlsD.L & Combined loading).
Explain shear force & Bending Moment in beams and their significance.
Calculate shar forces and Bending Moments at various sections of different tyy
beam, under different loading conditions (Point leadS.L & Combined loadings).
Draw shear force and Bending Moment diagrams of beams (simply supported
over hanging beam & céitever beam).
Calculate maximum and minimum shear force and bending moment and det
their positions.
Explain Point of zero shear, point of contraflexure and their significance
calculations.
State standard formulas for shear force and bending ntsrfee:
- Simply supported beam subjected to a central point load and U.D.L
whole span.
— Cantilever beam subjected to a point load at free end and U.D.L on"
span.

5. Understand Behavior of Materials under Simple Stress.

5.1
5.2

5.3
5.4
5.5
5.6

5.7

Al

Define and explain the ternsgress, and its types (tensile, compressive and shear’
Define and explain strain, its types (tensile, compressive, shear, linear, latel
volumetric) and poissonb6s ratio.
Define and explain Hookbés Law.

State modulus of elasticity, modulus of rigiditydabulk modulus.

Explain mechanical properties of materials like elasticity, plasticity, duct
brittleness and hardness, etc.

Identify parts and attachments of U.T.M for tensile and compression tests.
explain the salient points in stress strainve for ductile material.

Numeri cal probl ems relating to si mpl

6. Understand the Shear and Bending Stresses in a Beam.

6.1
6.2
6.3
6.4

Explain the types of stresses in beams (Bending & Shear stresses).
State theassumptions made in theory of simple bending.

State and explain bending equation.

Explain Bending stress distribution across rectangular section.
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6.5  Solve problems on theory of simple bending.

6.6  State formula for shear stress afbar stress distributiorcr@ss rectangular, circule
& |-sections of beam.

6.7 Solving problems on shear stress.

7. Understand Deflection of Beams under Loading.

7.1 Define deflection of beam and state its significance.

7.2 Name various methods of deflection calculation i.e. moment method, double
i ntegration method, Machaulyds met hc

7.3 State maximum deflection in different types of beams.

7.4 State formulaefor calculation of maximum deflection in cantilever & simg
supported beam for following loading conditson

a. For cantilever beam.
i Point load at free and.
ii U.D.L on full span.
iii U.D.L covering a part of span from fixed end
iv combination of above loads

b. For simply supported beam.
i Point load at mid span.
ii U.D.L on wholespan.
iii Combination of above loads.

8. Understand the Behaviors of Columns under Axial Loads.

8.1 Define the terms: column, strut, long column, short column, axial and ecc
loading

8.2 State failure patterns of short and long columns.

8.3 Define the terms: buckling load, crushing load, safe load, F.O.S, slendernes:
radius of gyration, fatigue, effective length, etc.

8.4 State four end conditions for the calculation of affective length of column.

8.5 State Euler's formula & Rankine's formditat calculating ultimate load.

86 Practice of numerical probl ems basec

9. Understand the Effects of Pure Torsion on Solid and Hollow Circular Shafts.

9.1 Define the terms: torque, torsion, angle of twist, shear stress, sheatusjogblar
moment of inertia, etc.
9.2 Describe effects of torsion.

10.Understand the Behavior of Rivetted Joint.

10.1 Define terms: Pitch, back pitch, margin, edge distance, nominal diameter of
gross dia of rivets.

10.2 Explain the different types of rivetgaints.

10.3 Explain failure strength and efficiency of riveted joints.

10.4 Calculate the strength, efficiency, pitch etc, of riveted joints.
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11 Understand the Behavior of Welded Joints.

11.1 Define welded joint and compare riveted joints and welded joints
11.2 Statedifferent types of welded joints
11.3 Calculatestrength & dimensions of fillet welded joints only.

12 Understand the theoretical fundamental concepts of Steel Structures

12.1 State the types of steel structures

12.2 Describe the merits of steel construction

12.3 Describe thelemerits of steel construction

12.4 State the types of structural steels

12.5 Describe and sketch the hot rolled structural shapes
12.6 Describe and sketch the cold formed shapes

12.7 Describe and sketch the builp sections

12.8 Define cladding

13 Understand the Effect of Loads a Statically Determinate Truss.

13.1 Define truss, state types and parts of steel trusses.

13.2 State methods of truss analysis.

13.3 Determine forces in members of statically determinate truss by method of joi
method of sections.

14 Understand Stability and Stresse®eveloped in Retaining Walls.

14.1 State the terms: retaining wall, classification of retaining wall, angle of repose,
& surcharge backing, active and passive earth pressure.

14.2 Explain the pressures on retaining wall and stresses at base (toe and hdel) R
formula and its applications.

14.3 Describe the stress distribution diagram at base of the retaining wall.

14.4 Describe conditions of stability of retaining walls.

14.5 Check and compare the results of stability of retaining walls with standar
numerical prblems.

14.6 Numerical problems relating to stresses at base of retaining wall.

L1ST OF PRACTICALS HOURs

1. Solving problems of centroid for composite sections. 6

2. Solving problems of M.O.I for composite sections. 6

3. To find the relation between the stress atrdin of a given copper wire with the he 3
of a Young's modulus apparatus. Plot a graph between the stress and strain
find the Young's modulus of the material of the wire.

4, To find tensile strength of a mild steel specimen plotting and interpretatistress 6
strain curve.

5. Draw S.F.D. and B.M.D in case of simply supported beams under various Ic
conditions.

6. Draw S.F.D. & B.M.D in case ofbverhangingbeams under various loadir 6
conditions. 6
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Draw S.F.D & B.M.D of cantilever beams under varitaeding conditions. 3
Practice in designing the homogeneous beam by simple bending equation. 6
Drawing of bending and shear stress distribution for symmetrical sections of bei g
Show by means of deflection of beam apparatus that the deflection is propddi
the cube of span also draw a graph and also show that the deflection is proport

the load. 6
Solving problems on deflection of beams 6
Solving problems on Euler's and Ran 6
Design & drawing of butjoint and lap joint. 6
Design problemsn welded joints 6
Practice in finding stresses in various members of a given truss by joint and ¢
methods.

Check stability of given retaining wall. g

Sketch stress distribution diagrams for retaining walls.
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DAE CIVIL TECHNOLOGY

YEAR 2

CIVIL -262 QUANTITY SURVEYING
ToTAL CONTACT HOuRs: 128 T P C
Theory: 32 1 3 2
Practical: 96

The student will be able tonderstand the procedures governing estimation of ¢
AIM : work and complete estimaté single storey building in order to:

1. Work out the rate analysis and material statement of various items of woil

2. Understand complete estimates of bituminous and concrete roads

sewerage scheme.

COURSE CONTENTS

1. Introduction 3Hours

1.1 Review of area,perimeters and volumes of various plane and s
geometrical figures.

1.2 Estimate and its types.

1.3 Data for estimating.

. Specifications. 2 Hours

1 Definition and purpose obpecifications

2 Principle of writing specs

.3 General specifications.

4  Detailedspecifications of all items of work.

3. Building Estimates. 6 Hours

3.1 Terms used in quantity surveying (provisional sum, prime cost, input |
MRS, CSR, Premium, rebate, contingencies, petty establishment ch
cost, value, bill and BOQ§IDIC).

3.2  Roughcost estimate of Buildingsith different methods

3.3 P.W.Ds, MES and English method of writing measurement in MB.

3.4  Methods of detafld Estimate

3.5 Instructions on working out quantities of various types of \
Shapes/sections.

3.6  Rules for deductiom differentitems ofwork.

3.7 Instructions on working out quantities and Abstract of quantities of va
items of work of a single storey building (building portion only).

3.8  Study of schedule of rates and preparation of abstract of cost for all it
work dof a single storey building (building portion only).

3.9 Annual and special repair estimates for building maintenance.

4. Earth Work 4 Hours
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4.1  Units of measurement/payment, methods of calculation.

4.2  Techicalterms used in earth work (lead, lift, dead man, borroyv pit

4.3  Preparation of proforma for earth works.

4.4  Taking out quantities for embankment, roads in plain and hills and irrig
channel (including remodeling).

5. Road Estimates.

5.1 Types of road &bheir structures along witkechnical terms

5.2  Units of measurements/payments.

5.3 Instruction regarding complete estimate of bituminous road, cement col

road.( for original & repair works)
Rate Analysis.

Definition & prerequisite for analysis of rates

Labor required for constructional work.

Instruction on Market rates, (Materials, labour, carriage and equipr
(PWD, MES Rate Schedules)

Schedule of labour, schedule of equipment, hiring and cost owin
machinerywork their output.

Rate analysis for:

— Cement concrete of different ratios.

— Brick work in cement mortar.

— Cement conglomerate floor

— Dry brick paving.

— Cement plaster of given ratios.

— Cement pointing (Struck & Flush type)

— White washingDistemper to wall andgntingto doors/windo\s.

— Item Works for water supply & sewerage

— Flush Door

— Tile Work

— Electrical Work (ET)

— Plumbing Work PH-I)

— Carpentry / Woodwork

6.
6.
6.
6.
6.
6.

a1 H WN -

6.6 Material statement for various items of building work.
Sewerage and Water Supply Schemes.

Items of work for water supply and sewerage (Internal and External)
Units of measurements & payments.

Rough cost estimate for water supply and sewerage schemes.

Detailed estimate for sewer line and its appurtenance (Manholes, septic

7.
7.
7.
7.
7.
7.

manholes
7.

(0] G WNPE

five parts

8. Valuation of Property.

Prepare gdraulic statement for a seweragehesme comprising of 1

Prepare hydraulic statement for a water supply scheme for 1000 ft. len

3 Hours

5 Hours

4 Hours

5 Hours
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Introductiondefinition and purpose of valuation.
Methods ofvaluation
Sinking fund, scrap value, salvagesalue, market value, book value

assessedalue; potential value year purchase Monopoly value, amenity

gross income, net incom®utgoing etc

Depreciation of buildingsnethods of calculating depreciation.
Cdculation of standard rent of buildings on capital %age basis method

RECOMMENDED / REFERENCE BOOKS:

o hPowbdbpRE

©oNoO

Rasul Manual No.4 on Estimating.

Estimating and CostindgN Dultta.

Estimating and CostingVl.A. Aziz.

Construction Cost Estimating.en Holm, John Schaufelberger, Dennis
Griffin and Thomas Cole, [2005], PrenticeHall, USA

Civil Engineering Quantite Ivor Seeley and George P. Murray2001],
Palgrave Publishers

Estimating and Costing by GS Bridge

Construction Cost Estimates by US Army Corpsigineer (UFC)
Standard Methods of Measurement (Released by PEC Body)

INSTRUCTIONAL OBJECTIVES
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Know the Importance and Types of Estimates of Works.

State formulae for area, perimeters and volumes of various plane anc
geometrical figures.

Describe the importance of estimates.

State the data required for preparation of estimates.

State the type of estimate.

Understand Specifications of all ltems of Works of a Building & Road.

Define specifications.

Explain the purposend types of specification.

State general specifications of a building & Road.

Discuss the detailed specifications of important items of works.

Understand Principles Involved in Preparation of Building Estimates.

Terms used in quantity surveying (prowisal sum, prime cost, input rate
MRS, CSR, Premium, rebate, contingencies, petty establishment ch
cost, value, bill and BOQs).

Prepare rough cost estimate of a building from given line plan or co
area.

Distinguish between P.W.D and English hed of recording measurements
List the all items of works for a residential buildiggnly building position
except public health and electrification installation).

Determine guantities of all items of works for straight;, B, H, T, U shaped
walls and circular walls.

Workout quantities of all items of works for a single storey building (builc
portion only) from given drawings.

Prepare bill of quantities and abstract of cost with the help of comg
schedule of rates.

Prepare annual an@ecial repair estimate for a given building.

Understand the Principles Involved in Calculation of Earth Work for
Embankments, Roads, and Irrigation Channels etc.

State data required for computation of earth works.(Intermediate i)t
Explain methods to determine quantity of earth work and their respe
proforma (mid area, mean area, coordinates Prismoidal & Graphical).
Work out (determine) quantity of earth work for embankments, roads
irrigation channels.

Explain remodeling of irrigaties channels.

Work out quantity of earth work for remodeling of a channel from give
sections of channels.

Understand the Preparation of Detailed Estimate of Various Types o
Roads.

Describe parts of road structure and their specifications.
State thaunits and method of measurement of all items of works for a roa
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Prepare detailed & repair estimate for bitumen and cement concrete roa
Understand Rate Analysis of Major Items of Works.

Describe the purpose of rate analysis.

Explain prerequisites faanalysis of rate of items of works, i.e. market re
of materials and labour, carriage, dutn of labour, specifications, overhe
costs etc labour required for different constructional wodkgput of
machinery.

Determine quantity of materials requdréor various items of building works.
Prepare material statement for various items of building works.

Prepare analysis of rates for important items of work as given in st
contents.

Understand Detailed Estimate for Water Supply and Sewerage Scheme:

List all item of works for a sewer line and their measurement units.
Explain the preparation methods rough cost estimate of water suppl
sewerage schemes.

Work out quantities of each item of work for sewer line and manhole
given drawing.

Prepardill of quantities and abstract of cost.

Understand Valuation of Building and Fixation of Rent.

State the purpose of valuation.

Explain terms, book value, market value, salvage value, scrap value, s
fund, year's purchase, annuity, capitalized value depreciation.
Determine the depreciation of a building by straight line method, con
percentage method and sinking fund method.

Determine the value of a building by rental method, valuation based on
and depreciation method.

Determine rentdr government and private building

L1sT OF PRACTICALS

Preparation of rough cost estimates of buildings.

Writing specifications/Description of various items.

Taking out measurements of a straight wall, T, L, H, F, U, shaped wall
circularwalls.

Complete estimate of a single storey building. (Except PHI & EI)
Preparation of annual repair/special repair estimates.uiBling and Roadg
Working out earth work of earthen embankment of given design and dati
Working out earth work of road (in gah and hilly areas), and irrigatic
channel.

Complete estimate of arterial roads (bituminous and concrete road).
Rate analysis for various items of building work viz cement concret
different ratios, Brick work in cement mortar in foundation and plirgthd
superstructure, dry brick paving, cement conglomerate floor, cement f
of ratios, cement pointing, white washing. Tile work flush door.

HOURS
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10.  Preparation of material statements of various items of building works.

11. Preparation of estimate rough costireste of water supply and sewera
schemes including analysis of rates for woks.

12.  Preparation of estimate of sewer line including manhole etc.

13. Calculation of present market value of an existing building by standarc
method and depreciation method.

Pagell7
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DAE CIVIL TECHNOLOGY

YEAR 3
CiviL -312 PROJECT MANAGEMENT
ToTAL CONTACT T P C
HOURS: 64
Theory: 64 2 0 2
Practical: 0
AIm: The student will understand the theory and practice in managerial concepts anc
required in the execution of a civil engineering project with a vieschieve the desire
goal
COURSE CONTENTS
1 Introduction. 6 Hours

1.1  Objectives and functions of Project Management.

1.2  Construction stages.

1.3  Types of civil engineering projects.

1.4  Classification of workriginal, major, minor & petty work, annual repair a
specialrepair works.

1.5 Parties/Professionalscope of duties & responsibilities of construction tear

1.6  Project Management Life Cycle

2. Organization Aspects 4 Hours

2.1  Forms of organizatiors

2.2  Organizational structure of different engineering departrauties of
various officers/officials, power of sanction of various officers.

2.3  Classes of Establishment in works department.

2.4  Essential qualities of project Manager

3. Preliminary Planning. 4 Hours

3.1  Preliminary aspects of planning.

3.2  Pre feasibility study.

3.3  Types of feasibility study.

3.4  Steps involved in fusibility study.

3.5 Collection of data and preparation of project report.

4. Construction Planning. 12 Hours
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4.1

Construction activities.

4.2  Construction schedule, rate of executing work, time calculations.
4.3  Material, labour and equipment schedule.
4.4  Procurement of labour, material and equipment.
4.5  Planning by bar chart/time and progress chart Gantt Chart
4.6 Project planning with net work analysis (CRM)ms used, advantages
CPM.
4.7  Steps in CPM methegreparation bnet work, critical path, determination «
network time.
4.8 Review of network and crash programming
4.9  Preparation of work progress charts.
4.10 Site organization of a construction job.
5. Planning and Management of Construction 6 Hours
5.1 Characteristicspperations and safety of construction machinery
5.2  Cost of owning and operating construction machinery
5.3  Main factors in selection of construction machinery
5.4  Productivity of different construction machinery, e.g. Bulldozer, Excavator
6. Inspectionand Quality Control 6 Hours
6.1 Duties of inspecting officerssistant Engineer, Executive Engineer etc
6.2  Duties of sukengineeiregarding works, stores and accounts, Handing ove
taking over charge. Including duties of Sub Engr. Railways and
responsibilities about record keeping.
6.3  Site order boolprinciples of supervision.
6.4  Quality controlenforcement of specifications, sampling and testing materie
7. Entrepreneurship/Self Employability 6 Hour
7.1  How to get registered witRECas contractor and firm.
7.2  Enlistment with Government Department
7.3  Issuance of bidding documents
74 Pricing of bidding document sé
7.5  Signing of contract agreement
7.6  Establishment of guarantees
7.7  Actual performance
7.8  Project completion & documentation
7.9  Defect liability perod
8. Methods of Execution of Works. 4 Hours
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8.1 Departmental execution of workslaily labour, day work and piece work
8.2 Contract:

8.2.1 Definitions-contract, tender.

8.2.2 Types of contractkumpsum contract, item rate contract, cost plus
contract, cost plus percentage contract, labour contract, Negotiate
contract, turrkey contract and package contract etc.

8.2.3 Merits and limitations of each contract system.

8.3 Work orderdifference between work order and contract.

9
9.1

9.2
9.3

9.4
9.5

9.6
9.7

9.8
9.9
9.10

9.11

Tendering

Prerequisite for tenderingdministrative approval, technical sanction, Buc
provision and allocation of funds

Invitation of tendersby negotiation, selective tenders and public notice.
Prequalification of Bid. Tender noticeCharacteristis, instruction on calling
tender.
Tender documertomponents, condition of contract, special condition
tender, guarantees from tender, tender fee, Tender report.
Submission of tenders/bidisstruction to bidders.
Earnest money, security deposit.
Openirg of tenders, tender evaluation, scrutiny of tenders, compal
statement, acceptance of tenders, Bid bond, performance bond, and in:
bond.
Award and commencement of work, possession of site.
Mobilization advance, secured advance, retention money.
Conditions of contract agreemegrgnalty, Liquidated damages, time
completion, Extension of time, termination of contract, Arbitration Delays.
Variation order

6 Hours
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10 Work Records and Payment. 6 Hours

10.1 Measurement Book (MB), standard measurement brotds to be followed ir
recording measurements, preparation of abstract of payment in measu
book, irregularities in M.B.

10.2 Musterroll, preparation, daily labour report, casual labour.

10.3 Preparations of bills, running bills, final bills, deductions tortzele from bills
checking of bills, value engineering, cost accounting (interim payi
certificate)

10.4 Mode of paymenbills, vouchers, first and final bill, interim payment, fir
payment, advance payment, secured advance payment, bill forms, Hand
imprest, recoverable payments.

10.5 Termscompetent authority, controlling officer, Disbursing officer, Divisio
officer, contingencies of work, deposit work, supervision charges, issue
market rate, storage rate and charges, suspense account.

10.6 Major expaditure headsnajor head, minor head, sub head and detailed he

11 Stores. 4 Hours

11.1 Classification of stores stock, tools and plants, Road metal and mate
charged direct to the work.

11.2 Stocksubheads of stock receipts and issue of stock, siockunt, Register ¢
stock receipts and issues, shortages and surpluses of stock, monthl
account.

11.3 Material at site account, Road metal account.

11.4 Tools and plantsub heads of tools and plants, Issues and receipts of T &
& P account, verificatioof tools and plants (Shortage and surplus).

11.5 Principles of storing materials, Location of T & P protection of stores,
room record, bin card, ordering procedure of store.

11.6 Indenting of materiaknstruction for preparation of indents, specificatioms
supply procedures in works departments.

RECOMMENDED / REFERENCE BOOKS:

Construction Management and AccouiMazirani.
Estimating and Costind3. N. Dutta.
Professional practic&/azirani.

RasulManual on P.W. Accounting

PwpNPR

Pagel27



INSTRUCTIONAL OBJECTIVES

1. Understand Management, Functioning of Civil Engineering Projects

1.1  Explain the objectives and functions of project management

1.2  Explain the different stages and activities involved in construction projec
planning stagejesigning stage, tendering stage and execution stage.

1.3  State the types of civil engineering projects

1.4  State the classification of works

1.5 List the parties/persons involved in a construction project

1.6  Explain the importance and role of each member of construetom

1.7 Explain project management life cycle i.e. project initiating, planr
execution and project closer.

2. Understand Organization and Organizational Structure of Govt Engineering
Departments

2.1  Explain that organizations i.e. line staff, direct dndctional organization
their features, merits and demerits giving merits and demerits of each

2.2  List the engineering departments of government

2.3  Draw organizational chart of C&W department Irrigation & power departn
public Health Engineering department

2.4  List the duties of different officers of works departments

2.5  State the power of sanction of various officers of works departments

2.6 Explain the classes of establishments in works department

2.7  State Essential qualities of project Manager

3. Understand Various Aspects of Preliminary Planning

3.1  Explain the importance of preliminary planning

3.2  Explain Pre feasibility study.

3.3  Explain Types of feasibility study.

3.4  Explain Steps involved in fusibility study.

3.5 Explain difference between feasibility report and project report

3.6 Explain the data to be collected and aspects to be considered in fea
report

3.7  Explain aspects to be considered during preparation of project report

4. Understand the Principles of Planning and Organizing a Construction Project

4.1  State the objectives stheduling

4.2  Break down the constructions work in to activities

4.3  Explain the procedure of making constructions schedule i.e. sequencir
time computation of each activity

4.4  State the need for material, equipments and Labour schedule




4.5  Explain methods of procement of Labour, materials and equipments

4.6  Prepare bar chart and explain its limitation

4.7  Explain the advantages of project planning by network analysis (only

with critical path method)

4.8 Plan and draw c.p.m network for a construction project

4.9 Calculate net wdrtime, critical path, free float and total float

4.10 Draw progress charts for a construction project

5. Understand the Methodologies behind Planning and Management ¢
Construction

5.1 Explain characteristics, operations and safety of construction machinery

5.2  Explain cost of owning and operating construction machinery

5.3 List main factors in selection of construction machinery

5.4  Describe productivity of different construction machinery, e.g. Bulldc

Excavator, etc

6. Understand the Principles of Inspection and Qudty Control

6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8

Explain the need for inspection of works

List the duties of various inspecting officers

Explain the duties of subngineer regarding works, store and account
Explain the use of site order book

Explain the principles of supervision

Explainneed and methods of quality control

List the points to be considered in enforcing specifications

State the necessity for sampling and testing of materials

7. Understand Entrepreneurship/Self Employability

7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9

Explain how to get registration in PEC

Explain enlisment with Government Department

Discus Issuance of bidding documents

Di scus Pricing of bidding docume
Discus Signing of contract agreement

Discus Establishment of guarantees

Explain actual performance

Project completion & documentation

Defineliability period

8. Understand the Methods of Execution of Works

8.1

8.2
8.3

State methods of departmental execution of works i.e. daily Labour, piece
and day work

Define terms contract, tender

Explain the various contracting systems for construction work&umpsum
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contract, item rate contract, cost plus fee contract, cost plus percentage c
labour contract, Negotiated rate contract, &keg contract and packac
contract etc.

8.4  List the merits and limitations of each contracting system

8.5  Distinguish betwen work order and contract

9. Understand the Procedures of Fixing Agencies for Execution of Works

9.1 Define terms budget provision, administrative approval, Technical sanctic
Allocation of funds

9.2  State the preequisites for tendering

9.3  State the methods ofvitation of tender

9.4  Draft a tender notice

9.5 Prepare tender documents

9.6  Explain the need of earnest money and security deposit

9.7  Lists the steps involved in fixing up the agency through tender system

9.8  Discuss the instruction to bidders/contractor for filling erstbids

9.9 Prepare comparative statement and selection of contractor from tenders

9.10 Explain the conditions of contract such as penaltyArbitration, Time of
completions and Extension of time

10. Understand the Procedures of Measurements and Payments

10.1 State themportance of measurement book

10.2 List the rules to be followed in recording measurement

10.3 Record measurements in M.B and prepare abstract of payment in M.B

10.4 Explain the mode of payment to contractors

10.5 State the types of bills to be used

10.6 Prepare works bills of ganent, surveying bills, final bills

10.7 Prepare muster roll. daily labour report etc

10.8 Explain terms, Hand receipt, imprest, recoverable payment, com)
authority, controlling officer, Disbursing officer, Divisional officer, cogence
work, deposit work, suervision charges, suspense account, market |
storage rate and charges, major head, minor head, sub head, Detailed he

11.Understand Store Management

11.1 Explain need for store in a project

11.2 State the classification of stores

11.3 State the classification dfie items held in general stock
11.4 Explain the principles of storing materials and T&P in store
11.5 Prepare the register of store issuer and receipt

11.6 State the need for materials at site account

11.7 Explain the verification procedures of stores

11.8 Explain the procedurd taking delivery from stores

11.9 Explain procedure involved in indenting of materials
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DAE CIVIL TECHNOLOGY

YEAR 3
CiviL -323 ADVANCED QUANTITY SURVEYING
ToTAL CONTACT HOuURS: 224 T P C
Theory: 32 1 6 3
Practical: 192
AIM : To understand

1. Estimation of multistoried buildings, R. C. C. bridges, water tanks including
scheduling, etc

2. Estimation of building services and wells

3. Application of software in estimation (MS EXCEL, Eagle Point, Prima Vera)

COURSE CONTENTS

1 Estimation of Framed Structure Buildings. 6 Hours

1.1  Enlist differentitems ofwork for RCC Framed Structure Building.

1.2  Instructions on calculation of quantities of different items of work.

1.3 Instructions on preparation of quantity of structural steel work, beams
columnsofdf er ent shape (1, L, H, etc)

1.4  Instructions on Preparation of Abstract of Cost & Bar Bending Schedule

2 Estimation of Bridge and Water Tanks 4 Hours

2.1  Enlist different items of work for RCC Over Head Deck Bridgel single spai
masonry arch culvert.

2.2 Instructions on calculation of quantities of different items of work.

2.3 Instructions on preparation of Abstract of Cost.

2.4  Enlist different works for RCC Over Head and Under Ground Water (Cir:
polygona)

2.5 Instructiors on calculation of quantities of different items of work.

26 Estimation of single span plate ¢

3 Building Services Estimation. 4 Hours

3.1 Introduction on calculation of quantities of various items of work for C C
residence
1. Water supply installations
2. Sanitary installation
3. Electrification
4, Telephone and cable
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5. Gas installations

4 Well Estimation

4.1  Calculation of quantities of
- tTube well boring
- ILowering of pipes
- tTurbine installation and accessories
- pPump rooms

Excavation of Persian well

4.2
4.3  Construction and sinking of Persian well

5 Application of Softwares

5.1 Instructions regarding use of MS EXCEL software and Eagle Point softw:
estimation
5.2  Use of Prima Vera software for project planning

RECOMMENDED / REFERENCE BOOKS:

Rasul Manual No: 4 on Estimating.

Estimating & CostingM. A. Aziz.

Estimating and Costings.S. Bridge

Estimating and Costing in Civil Engineering.N. Dutta, [2005], UBSPD, New
Delhi

Eagle Point by Naveed Akhtar

Primavera Software Help reference

o

oo

INSTRUCTIONAL OBJECTIVES

1 Under Stand Procedure for Estimation of Framed Structure Buildings.

1.1  State list of differenitems ofwork for RCC Framed Structure Buildings.

1.2  Know procedure on Calculation of quantities of different items of w
including steekeinforcement

1.3  Prepare of Abstract of Cost & Bar schedule.

1.4  Workout quantities and cost of steel roof trussed shed of size 60ft x 100 ft.

2. Estimation of Bridge and Water Tanks

2.1  State list of differenitems ofwork for RCC Over Head Deck Bridge and sin
span masonry arch culvert.

2.2  Know procedure on Calculation of quantities of different items of work.

2.3  Prepare Abstract of Cost.

4 Hours

14 Hours
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2.4  State list of different works for RCC Ovétead and Under Ground Wat
reservoir (Circulapolygona)

2.5 Know procedure on Calculation of quantities of different items of vptake
girder bridge

2.6  Prepare of Abstract of Cost

2.7  Workout quantities and cost of plate girder steel bridge 40 ft span

3. Understand Building Services Estimation

3.1 Enlist different items of work for water supply and gas installations f
building

3.2 Instructions on calculations of quantities for water supply and
installations for the buildings

3.3  Enlist different items of workor sanitary installations for a building

3.4 Instructions on calculations of quantities for sanitary installations for
buildings

3.5 Enlist different items of work for electrification, telephone and c
installations for a building

3.6 Instructions on calcuteons of quantities for electrification, telephone &
cable installations for the buildings

4 Understand Estimation of Wells

4.1  Explain towork outthe quantities of various items of under mentioned wo
- tube well boring
- lowering of pipes
- pump/turbinanstallation and accessories
- Pump room/Station

4.2 Enlist different items of work for the construction of Persian well
4.3  Explain the procedure for working out quantities of various items of worl
Persian well

5 Understand Softwares Used for Estimation andPlanning

5.1 Instructions for application of formulae for estimation of civil enginee
structures in tabulated form in MS EXCEL

5.2  Explain purpose of Eagle Point software in quantity surveying

5.3  State interface of Eagle Point

5.4  State use of relevant menus andl tears for quantity surveying

5.5 Instructions on preparation of a simple earthwork project for road in E
Point

5.6  Explain purpose of Prima Vera software in project planning

5.7  State interface of Prima Vera

5.8  State Use of Tools and Commands for project planning.
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L1ST OF PRACTICALS
HOURS

1. Complete estimate of a small two storeyed R. C. C. frame structure buildii 27
given drawing) including bar scheduling and abstract of cost.

2. Complete estimatesft eel roof shed 60, x 4006 9
3. Complete estimate of bricka s onry 86 span segment 18
4. Complete estimate of R. C. C. Bridge (high level Three Spans Bridge) includii 18
scheduling and abstract of cost.
5. Complete estimate of R. C. C. under ground wateistanit overhead water tank. 24
6. Complete estmatef si ngl e span plate girdeil8
7. Use of software in estimation
I. MS EXCEL (Estimates, Rate Analysis and Layout calculations) 36
. Eagle Point 18
8. Use of Prima Vera software 24

Note:- The above exercises must span over a period of 192 hours amairtber of assignments
(Projects) should match with this duration especially in Excel
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DAE CIVIL TECHNOLOGY

YEAR 3
CiviL -332 ENVIRONMENT , HEAL TH AND SAFETY
ToTAL CONTACT HOURS: 64 T P C
Theory: 64 2 0 2
Practical:
AIm: To understand the need of environmental technology including pollution & their e
& remedies
Safety practices adopted for civil engineering works.
Health hazards, site dangers and body protection.
Welfare of employeesworkers.
COURSE CONTENTS
1. Environmental Pollution 2 Hour

1.1 Introduction to environmental pollution

1.2  Environment interaction between humans and environment
1.3 The role of environmental scientist, technologist and Engineer
1.4  Ecology and eco system

2. Water Pollution 8 Hours

2.1 Definition
— Sources of Water Pollution
— Composition of Sewage
— Properties of Sewage( physical, chemical, biological)
— Tests for Sewage ( physical, chemical, biological)
— Biochemistry
— Sewage treatment and disposal
— Water standards for differenses

3. Air Pollution 6 Hours
3.1 Definition, sources and emission of air pollutants

3.2  Methods of detection and measurement of air pollution
3.3  Common air pollutants, their sources and pathological effects on man

4. Solid waste pollution 8 Hours
4.1  Definition,

4.2  Sources of solid waste
4.3 Classification of solid wastes
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4.4  Disposal of solid wastes(sanitary, landfill, incineration, compositing,
recycling)

5. Noise Pollution 6 Hours

5.1  Definition

5.2  Sources of noise Pollution (Noise from traffic, Aircraft noldejse from
construction and civil engineering works, Noise from industry

5.3 Measurements of intensity of sound

54 Effects of noise on peoplesd | i ve

5.5 Control of noise pollution

6. Land Pollution 3Hours

6.1  Definition
6.2  Main soil pollutants and their influence
6.3  Control of land pollution

7. Industrial waste pollution 9 Hours

9.1 Paper and card Industry
— Main pollutants, their sources & Effects
— Remedial measures

9.2 Fertilizer industry
— Main pollutants, their sources & Effects
— Remediaimeasures

9.3 Dairy industry
— Main pollutants, their sources & Effects
— Remedial measures

9.4 Petro Chemical Industry
— Main pollutants, their sources & Effects
— Remedial measures

9.5 Tannery Industry
— Main pollutants, their sources & Effects
— Remedial measures

Accidents 3 Hours

1.1 Types
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1.2 Causes

1.3 Effects

14 Remedial measures
Fire Hazards

1.1 Introduction.
1.2 Causes
1.3 Control

Health Hazards

11 Introduction
1.2 Causes.
1.3 Prevention.

Safety

Introduction

Industrial ventilation, exhaust systems.
Industrial noise and its control.

Safety Precautionary Measures for

el
~oukr

— Scaffolding, Formwork, and Ladder.

— Drilling & Blasting.

— Demolition.

— Hot bituminous works.
— Fire hazards in building.
— Excavation

Fire Control Systems

1.8  Type of equipments/ tools
Operations and practices

Natural Hazards (Earth Quakes, Slides, Etc)
8.1 Causes

8.2 Effects

8.3 Remedial measures

INSTRUCTIONAL OBJECTIVES

1. Understand the meaning of Environment Pollution

1.1 State interaction of humans and environment

3 Hours

3 Hours

6 Hours

3 Hours

3 Hours

1.2 State the role of Environmental scientist, Technologist and Engineer

1.3 State ecology and ecosystem

2. Understand the sources, properties and Sewageatment

2.1 State Sources, composition of sewage
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2.2 Explain Properties of sewage
2.3Explain Tests of sewage
2.4Explain sewage treatment and water standards

3. Understand the Concept of air Pollution

3.1Define air Pollution

3.2 State sources and emission of air potinti

3.3Explain methods of detection and measurement of air pollutants
3.4 State air pollutants, sources and its effects

4. Understand the concept of solid waste Pollution

4.1 Define solid waste Pollution

4.2 State sources and classification of solid wastes
4.3 Explain dsposal of solid wastes

5. Understand the concept of noise pollution

5.1 Define noise pollution

5.2 State sources, of noise pollution

5.3 Explain intensity of sound and its effects
5.4Explain Control of noise pollution

6. Understand the concept of land pollution

6.1 Define land pollution
6.2 State soil pollutants and its influence
6.3 Explain control of land pollution

7. Understand the concept of industrial waste pollution with reference to indu

7.1 State pollutants

7.2 State Sources of pollutants
7.3Explain effects of pollutants
7.4 Explain remedial measures

Understand Accidents

1 Define accidents and explain types of accidents
2  Explain causes of accidents
.3 Explain effects of accidents
4  Explain remedial measures

2. Understand Fire Hazards
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2.1  Introduction of fire hazards.
2.2  Explain Causes of fire hazards.
2.3  Explain Control of fire hazards.

. Understand Health Hazards

.1 Give Introduction
.2 Explain Causes.
3  Explain Prevention.

1 Introduction of safety measures
.2 Explain Industrial ventilation, exhaust systems.
3 Explaln safety Precautionary Measures for
Scaffolding, Formwork, and Ladder.

— Dirilling & Blasting.

— Demolition.

— Hot bituminous works.

— Fire hazards in building.

— Excavation

3
3
3
3
4. Understand Safety Measures w.r.t. Building and Environment
4
4
4

5. Understand the fire Control System
5.1 Explain types of Equipments/ Tools
5.2 Explain Operations and Practices

6. understand Natural Hazards (Earth Quakes, Slides, Etc)

6.1 state reasons of earthquake, slides
6.2 Explain remedial measures of earthquake, slides.

Recommended / Reference Books:

Fundamentals of Construction: P.T Armstrong.
Safety and security in building design : Ralph Sinnot
Labour Compensation Act 1923.

Safety Practices and Procedures : NISTE

N
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DAE CIVIL TECHNOLOGY

YEAR 3
CiviL -344 HYDRAULICS AND | RRIGATION
ToTAL CONTACT HOURS: 192 T P C
Theory: 96 3 3 4
Practical: 96
AIM : 11.9.1 Apply the fundamental principles of hydraulic to Civil Engg projects.

11.9.2 Gain knowledge about the principles involved in irrigation engineering.
11.9.3 Apply principles of irrigation engineering and study irrigation systerr

Pakistan.
COURSE CONTENTS
1. Introduction 3 Hours
1.1  Introduction to the Hydraulics
1.2 Physical properties of fluids; density, specific weight, specific volume, sp:
gravity, surfaceension, viscosity and capillary action.
2. Fluid Pressure and its Measurement. 3 Hours
2.1  Pressure, intensity of pressure, pressure head and Pascal's law.
2.2  Atmospheric pressure, Gauge pressure, Absolute pressure
2.3  Measurement of fluid pressure througjlezometer tube and simple Manomet
3. Hydrostatics. 6 Hours
3.1  Introduction
3.2  Pressure on immersed surface.
3.3  Total pressure on a horizontal and vertical immersed surface.
3.4  Center of pressure, resultant pressure and center of pressure of im
surface.
4. Floating Bodies Equilibrium. 3 Hours
4.1  Buoyancy & floatation, buoyant force, center of buoyancy
4.2  Metacentre, metacentric height
4.3  Kinds of equilibrium of a floating body
5. Hydro kinematic. 3 Hours
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5.1
5.2
5.3

Introduction
Dischargeequation of continuity of a liquitlow
Types of flow linegpath lines and stream lines

6. Hydrodynamics.

6.1
6.2
6.3
6.4
6.5

Introduction

Kinds of energy of flowing liquid

Total head of flowing liquid

Bernoulli's theorem definition, formula.
Practical application of Bernoulli's equation.

7. Flow through Pipes.

7.1
7.2
7.3
7.4
7.5

Introduction

Types of flow in a pipe

Loss of head in pipes & Darcy's formula
Chezy's formula for loss of head in pipe

Hydraulic gradient and total energy lines

8. Flow through Orifices.

8.1
8.2
8.3
8.4
8.5
8.6

Introduction

Types of orifices

Jet ofwater, vena contract

Co-efficient of discharged

Discharge through a large rectangular orifice
Mouth pieces

9. Flow over Notches.

9.1
9.2
9.3
9.4

Introduction

Types of notches

Discharge formula for notches
Numerical problems

10. Flow over Weir.

10.1
10.2
10.3
10.4
10.5

Introduction

Types of weirs

Velocity of approach discharge formula for weirs
Velocity of approach

Numerical problems

11. Flow through Open Channel.

6 Hours

3 Hours

3 Hours

3 Hours

3 Hours

6 Hours
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