GOVERNMENT COLLEGE UNIVERSITY FAISALABAD
BACHELORS DEGREE PROGRAM IN CIVIL ENGINEERING TECHNOLOGY
SCHEME OF STUDIES

SEMESTER-1
Srit_| Course Code | Subject Credit Hours Contact Hours
Theory |Practical [Theory |Practical
1[CTMA101 | APPLIED MATHEMATICS 3 0 3 0
FUNDAMENTALS OF
| 2|cra02 COMPUTING 2 1 2 3
3[cTHu-103 COMMUNICATION SKILLS-1 0 1 0 3
4|cTm-104 ENGINEERING GEOLOGY 2 1 2 3
[ s[crios MECHANICS OF MATERIALS 2 1 2 3
6[cT-106 PROFESSIONAL ETHICS 2 0 2 0
TOTAL 1 4 1 12
GRAND TOTAL 15 23
SEMESTER-2
Sr#_| Course Code [ Subject Credit Hours Contact Hours
Theory |Practical_|Theory _|Practical
MATERIALS AND METHODS OF
1{cr107 CONSTRUCTION 2 1 2 3
[ 2[cr108 FLUID MECHANICS 2 1 2 3
3[cr109 SURVEYING 3 2 3 3
ISLAMIC AND PAK
4|cTis-110 STUDIES/ETHICS 2 0 2 [
s|cran TECHNICAL DRAWING 2 2 2 6
PRACTICAL FIELD TRAINING
6|cT-112 AND REPORT SUBMISSION-1 0 2 0 6
TOTAL 1 8 1 2
GRAND TOTAL 19 35
SEMESTER-3
Sr#_| Course Code [ Subject Credit Hours Contact Hours
Theory |Practical |Theory _|Practical
STATISTICS AND NUMERICAL
1{cTMA-201 | METHODS 3 0 3 0
2[cTHu-202 COMMUNICATION SKILLS-2 0 1 0 3
SURVEYING AND
APPLICATIONS OF GIS IN CIVIL
| 3lcr203 TECHNOLOGY 2 2 2 6
4|cT204 CONCRETE TECHNOLOGY-L 2 1 2 3
s[cr-205 STRUCTURAL MECHANICS 3 1 3 3
TOTAL 10 5 10 15
GRAND TOTAL 15 25
SEMESTER-4
Srit_|Course Code | Subject Credit Hours Contact Hours
Theory |Practical [Theory |Practical
1]cT-206 SOIL MECHAICS 3 1 3 3
2[cr-207 HYDRAULICS MACHINERY 3 1 3 3
[ WATER SUPPLY AND WASTE
3|cTen-208 WATER MANAGEMENT 2 1 2 3
] QUANTITY SURVEYING AND
4|cT-209 CONTRACT DOCUMENT 2 1 2 3
[ ISLAMIC AND PAK STUDIES/
| s|cms-210 ETHICS 2 ) 2 0
PRACTICAL FIELD TRAINING
6|cra11 AND REPORT SUBMISSION-I 0 2 0 6
TOTAL 12 3 12 18
GRAND TOTAL 18 30
SEMESTER-5
Srit_|Course Code [ Subject Credit Hours Contact Hours
Theory |Practical [Theory |Practical
1[cr301 SOILINVESTIGATIONS 3 1 3 3
[ 2[cr302 HYDROLOGY 3 1 3 3
3[cr-303 BRIDGE TECHNOLOGY 3 1 3 3
4|cT-304 CONCTERE TECHNOLOGY-2+C7; 3 1 3 3
s|cr-305 ENGINEERING ECONOMICS, 3 ) 3 )
TOTAL 15 4 15 12
GRAND TOTAL 19 27
SEMESTER-6
Sri#t_| Course Code | Subject Credit Hours Contact Hours
Theory |Practical |Theory |Practical
ENVIRONMENTAL
1|cTEN-306 MANAGEMENT 2 1 2 3
INTRODUCTION TO
ARCHITECTURE AND TOWN
2|cTAR-307 PLANNING 3 0 3 0
[3[cr308 STEEL STRUCTURES 3 1 3 3
| alcr-309 RENEWABLE ENERGY SOURCES 2 1 2 3
PRACTICAL FIELD TRAINING
| slcraio AND REPORT SUBMISSION-111 0 2 0 6
TOTAL 10 5 10 15
GRAND TOTAL 15 25
SEMESTER-7
Srit_| Course Code | Subject Credit Hours Contact Hours
Theory |Practical |Theory |Practical
1[cr401 DISASTER MANAGEMENT 3 1 3 3
TRANSPORTATION
2|cr-a02 3 1 3 3
WATER RESOURCES
3|cr-403 3 1 3 3
COPMUTER APPLICATIONS IN
4|cT-404 CIVILTECHNOLOGY 2 1 2 3
5[cra0s PROJECT MANAGEMENT 2 1 2 3
TOTAL 13 5 13 15
GRAND TOTAL 18 28
SEMESTER-8
Sr#t_| Course Code | Subject Credit Hours Contact Hours
Theory |Practical |Theory |Practical
REPAIRE AND MAINTENANCE
1|cT-406 OF STRUCTURES 2 1 2 3
PAVEMENTS AND
2|cr-407 FOUNDATION 3 1 3 3
PRE-STRESSED AND PRE-CAST
3|cr-a08 CONCRETE TECHNOLOGY 3 1 3 3
4|cT-409 PROJECT 0 4 0 1
PRACTICAL FIELD TRAINING
5|cr-410 AND REPORT SUBMISSION-4 0 2 0 6
TOTAL 8 9 8 27
GRAND TOTAL 17 35
GRAND TOTAL FOR FOUR YEARS
[ GRAND TOTAL 136 228



-
DETAILS OF COURSES

1* SEMESTER
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CTMA-101 APPLIED MATHEMATICS

i- To review the knowledge and pra::t'ic: the skills acquired in diploma courscs.
ii- To understand the concept-and use of differential equations. -

ili-  To learn different methods to solve differential equations,
iv-  To understand the concept of complex numbers and their applications.

Description

= . Asignificant part of the course relates to the review of previous studies. The course aims
at the learning of different mathematics skills and their applications in solving technical
problems.

Confents P i

ls Review of the following:
» Integral Calculus
e Differential Calculus
s Matrices and Determinant
s Vector Algebra
s Analytical Geomelry

2. Introduction to Differential Equations

s Basic Concepls
4T e Geometric Interpretations

« Separable Equations
e FExact Differential Equations
« Linear First Order Differential Equations
+ Bernoulli's Differential Equations
e Families of Curves
e Applications
3, Higher Order Differential Equations
» Homogeneous Linear Equations of Second Order
» Non- Homogencous Equations '
» _Application of Higher Linear Differential Equations



4. Partial Differential Equations R
Basic Concepts | ' ) %’\
Solution by Separable Variables ‘\z
Classification

5. Complex Numbers

* Invented Number Systems
The Argand Diagram
Complex Variables
Derivatives
Complex Series
Applications

CT-102 - FUNDAMENTALS OF COMPUTING
i Objectives
i- To review the knowledge and practice the skills acquired in diploma eourses.

| To practice the use of BASIC language and Spreadsheet software in different
applications. )

iii- . To learn the concept of CAD/CAM and related applications.
V- Familiarization with commerciall y available software in the relevant field.

Description

! k This course intends to enhance the knowledge of students regarding computer
| . applications and to provide them a chance to get hands-on exposure to different general
purpose and special purpose computer applications,

_ . | W
Conlents

| Review of the following knowledge/skill

l : . ~ Electronic Data Processing
. Operating System
| - BASIC language .
| 2 Practice in using Word Processing Software
:L * . Character and Paragraph Formatting,
| . ‘Tables and Columns
| . Page Setup and Print Setup
| .
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. - Inserting Objects
. Styles, Index and TOC -
. Customization

3 Practice in using Spreadsheet software

. Data Types

. Entering and Editing data
. General Calculations -

. - Statistical Analysis

. Graphics

4 CAD/CAM Applications (Technology Related)

: 5 Familiarization with Commercially available software in the relevant field
B »
CTHU-103 COMMUNICATION SKILLS-I
Objectives | | .
i To understand the importance and basic concepts of communication.
ii- To enhance the listening skills and to become active listener.
ili-  To.enhance the reading skills and to become active reader.
_ iv- To improve the writing skills in general. ;
This course is based upon lectures, group discussions, case studies and practice sessions.
I. Contents
: 1. Introduction to Communication _
.’* Importance, Theories, Barriers, Components
2. The Seven C's for Effective Communication

3 Listening Skills
« Blocks, Thinking and Feeling
* Notes Taking
s  (iving Feedback

4, Reading Skills

= Active Reading Techniques
e Skimming, General Reading and Carelul Reading
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3. Introduction te ‘Writing Skills
* Planning
* Drafting and Editing
* Emphasis and Connections

6. Grammar and Voeabulary

» Technical and Business Vocabulary
«  Constructing Formal Sentences

CTM-104 ENGINEE‘R_IN_. G GEOLOGY
_ Objectives

i- To understand gealogy or various minerals and rocks and their propertigs,
i- To learn to select proper site for civil engineering structures,

Contents

I Introduction. Introduction to Geology. Importance of Geology in eivil engineering

projects. Sedimentary, igneous and metamorphic - rocks, Volcanic activity. Internal

Structure of the Earth. Engineering and physical properties of rocks. ldentification of

common rock forming minerals,

2 Classifieation of Rocks and Minerals. Color of grain with respect 1o rock color Chart
of Geological Society of America. Identification of grains (coarse, medium and fine) of
sedimentary rocks. Hardness classification (very soft, soft etc) with respect to simple
field tests and uniaxial compression strength. Identification of rocks by megascopic
studies. Identification of subordinate constituents in rock samples.

3 Structural Geology: Introduction to structural Geology and plate tectonics, Causes
and effects of earthquakes. Protective measures against carthquakes. Sequence and
~ principles of stratigraphy, earthquake zoning for Pakistan, Land-sliding and its causes.
Hydrogeology: wells, springs, strcams and ground water conditions, Causes of glaciers

" and their types.

4 Geology in Civil Technology: Role of geology in selection of sites for 'dams,
| reservoirs, tunnels and other important civil engineerin g structures, suck as highways,

——
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airfield and bridges. Ground subsidence: Mining subsidence due to alteration of fluid
levels. Methods of avoiding mine collapses. Introduction to blasting. Engineering
geology of tunnels, geological suryey prior to tunneling, lining of tunnels and its section.
Selection of tmmel site and its requirements, case histories, brief mtmductmn to local
geology.

Practical

1. Identification of minerals _
Identification of igneous, sedlme.ntar}' and metam«:::-mhlu rocks 3. Determination
of specific gravity

Determination of hardness of rock
Determination of uniaxial compressive strength
Determination of rock quality designation (RQD)

Study of different geological structures
Stereo plotting (for slope stability)
Shear strength determination of rock joints

Point load test
Slake durability test
Tensile strength

goZemNRanae N
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CT-105 MECHANICS OF MATERIALS:

Objectives

1) To develop an understanding of imalys,ts of the magnitudes and distribution of
internal forces in the body b}r the concept of free body diagram under external
loads.

ii) To develop the concepts of mechmics of deformable bodies. To calculate the -
internal forces and deformations and to establish the mteumty of each as a
function of applied loads.

iii)  To develop an understanding of stn.}ctura! behavior of different materials, their
modes of failure and the stresses appearing at different stapes.

Description

The course presents an understanding of the behavior of various forms of structure
including stresses and deflection in beams. It [urther explains the basic approach to
Energy Methods. The developed analysis tools will be used later to understand all the
design concepts.
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Conitenis

1. Review of Vector Mechanics, Types of Supj:-nrtq and Loads: General case of forces
in a plane. Roller, hinge, fixed supports, concentrated, uniformly distributed and
uniformly varying loads,

2. Stresses and Strains in Deformable Bodies: Axial loads, normal stress, shearing
stresses, bearing stresses, stresses in compound bars, temperature stresses and
relationship between elastic constants. Geometrical properties of plane figures including
moment of inertia about centroidal and parallel axis. Stress, strain, modulus of elasticity,
poisons ratio. Stress & suam graph for a mild steel specimen showing different stages of
the curve.

3. Resistive Forces: Types of loads, beams, supports and reactions. The construction of
shearing force and bending moment diagrams for determinate beams under different
loads. Relationship between load, shear force and bending moment, '

4  Flexural Behavior of Beams: Theory of simple bending, derivation of flexural
formula M/T = f/y = E/R. Flexural and shear stress distribution in different beam cross-
sections. Construction of equation of horizontal shear stress, shear stress distribution in
various sections.

5. Transfer of Torque in Structural Members: Theory of torsion in circular shafts.
Derivation of torsion equation tr = T/J = G.6/L and its application to solid and hollow
circular cross-sections. Approximate analysis for tursmn in non-circular sections. Sources
of torsion in structures.

6. Deflection of Beams: Ct::-nm:pl of elastic curve and curvature diagram of the linearly
elastic prismatic beam under different loading. Deflection of beams using Double
Integration and Moment Area methods.

7. Combined Stresses: Concepts of behavior nf members under bending and axial
force, kern of a section.

8. Strain Energy: Basic approaches of Equilibrium and Energy methods. Strain energy
due to direct stresses, shear, bending, torsion and suddenly applied loads.

10
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Y. Columns: Behavior of short and long colums. Euler's theory of buckling of long

columns and other emipirical formulae.

10. Mechanical Properties: Mechanical properties of metals and timber in tension,
compression, bending and torsion. Principles of testing machines and its application in
testing of metal samples. )

Practicals

- Tensile strength of a mild steel s;ne:;imtn'and marking different stress points upon
stress strain curve. Background, theory & instruction, experiment, discussion and
report. )

v 2 Compression test on wooden cubes. Background, theory & instruction,

experiment, discussion and report.

A- Bending test on wooden beam. Background, theory & instruction, experiment,

discussion and report.

4. Hardness test on steel specimens using Avery's Rockwell testing machines.
Background, theory & instruction, .experiment, discussion and report '

V8- Charpy's Impact test on steel samples. Background, theory & instruction,

experiment, discussion and report. .

6 Verification of principle of superposition. Background, theory & instruction,

experiment, discussion and report.

CT-106 PROFESSIONAL ETHICS

Duties/responsibilities of consultants, private clients / public clients, contractors,
designers, material providers, reviewers, arbitrators, ets, Working atmosphere of public /
ﬁﬁvat'e office. Boss- subordinate rclatiﬂns}ﬁp‘. Cases where loss has to support
subordinates and otherwise. Cases where subordinate has to obey his loss otherwise,
Protection of public moneyfinterest. What to do in case of any fault in design,
consultation or execution of project. Behavior in case of self- mistakes. Behavior when -
colleaguecs make a mistake. Various on job reasons and the correct answers. .
Appreciation of others achievements. Positive competition of job. Protecting the rights
of subordinates. Fairness in dealings. Awareness of quality control and standards and
how strictly these must be cnforced. Dedication 1o knowledge and profession. Dealing,
with labor. Amenities for labor. Improving labor out put. Fair and clfective manageiment

of cash flow. Duties and responsibilities of inspectors.



SEMESTER | - §: |
CT-107 MATERIALS !

Descriptipn

L. Brieks, Blocig and Tiles: Manufacyre of bricks/blocks and js classifications,
standard tests of bricks/blocks and characterigtics of pood bﬁck&fbiﬂcks, process
of Mmanufacture of tiles, Ceramijc materialg,

2. Stones: -Characterisucs of good quality stones, dressing of b_uilding Slones,
Properties-and yyeg of commap Construction Stones used jp Pakistan, Location of
stone queries iy Pakistan, A

3. Aggregate for Roads, Railways apq Concrete: Properties of dggregates, [og
Angeleg Abrasion Test, crushing shfngth,'gradatinn, Weathering effects, Tp.g.
Constituenig of toncrete, jtg Properties ang different mixes fecommended fp,
constructions, effect of wje rafio upop strength of COncrete, .

9. Water, Lime, Cement ang Timber; Qualities of waler used for concrate Mixes.
Tesi and yses of lime. Methods of manufacture ang storage of Cement in differen,
conditiops, Classification ang grading of sand and jg bulking, cement sand
Mortars” used fo, building construction, Characteristics, Properties and
performance of Pakistanj timber ugegd in construction. .Scasunjng and
Preservation of Wood, Use of Plywood, hard board ang chipboard in Constructjog.

12
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Paints and Varnishes: Types of paints, Composition, preparation and application
of paints, plaster, varnishes and distempers in building works.

Metals: Manufacture, characteristics and uses of Ferous and Non-Ferous metals
and their alloys. Composition and uses of mild steel, cast iron, brass and
aluminum in buildings.

Glass and Plastics: Composition, varieties, properties and uses of glass, plastics,
laminates and adhesives in constructions, Properties and uses of asphalt, bitumen,
rubber, asbestos and ils products, plastic pipes, reinforced plastics.

Masonry: Bonds in brick masonry and their formation in building construction,
corbel, cornice, string course, parapets and slip joints. Masonry block.
Scaffolding work design and its importance in construction work. R. B. beams,

columns, lintels and slab construction in buildings. ASTM Standards and testing
of bricks, ’

Construction: Hand tools for construction. Foundation for walls and piers. Load
bearing walls in brick and masonry construction, composite walls cavity
construction, concrete framed structures panel walls, and external finishes.
Reinforced concrete, materials in roof and-floor construction, and floor finishes.
Internal walls and partitions, surface finishes to internal walls and ceiling, doors '
and windows, staircases, damp proofing of walls and ceiling.” Fire resistant
construction. Tunnel and Coffer dams construction. Formwork for slabs, beams,
columns & walls, etc. and its design. Formwork for shells. Use of Gabion walls.

Standards, inspection & quality control of materials.

Practical

Standard consistency test of cement. Background, theory & instruction,
experiment, discussion and report. :
Standard sizes of brick and blocks. Background, theory & instruction, experiment,
discussion and report. )

Determination of water absorption of a brick. Background, theory & instruction,
experiment, discussion and report. .

Determination of efflorescence of brick. Background, theory & instruction,
experiment, discussion and report. ‘

Determination of compressive strength of brick/block. Background, theory &
instruction, experiment, discussion and report.



Fluid Mechanics
Course Code: CT-108
Credit Hours: 2 +1

Objective:

1. To provide a broad concept of fluid mechanics.
2. To enable students to solve problems relating to pipe flow and open channel flow.
Course Outline:

1. Introduction: Applications of fluid mechanics. Units and dimensions

2. Physical Properties of Fluids: Density, specific weight and specific gravity. Viscosity.
Newton’s law of viscosity

3. Fluid Statics: Pressure. Absolute and gauge pressure. Measurement of pressure, Piezometer,
manometer, differential manometer and bourdon gauge. Buoyancy, Metacentre and Metacentre
height.

4. Fluid Kinematics: Basic concepts from steady and unsteady flow. Laminar and turbulent flow.
Uniform and non-uniform flow. Velocity and discharge. Continuity equation

5. Hydrodynamics: Different forms of energy in a flowing liquid,Energy head, Bernoulli’s
equation and its applications

6. Flow Measurement: Measurement of velocity. Pitot tube. Measurement of discharge through
orifices, notches, weirs and venturimeter

7. Steady Flow Through Pipes: Darcy Weisbach equation for flow in pipes. Hazen William’s
formula. Losses in pipelines, hydraulic grade lines and energy lines

8. Uniform Flow in Open Channels: Chazy’s and Manning equation. Most efficient economical
rectangular and trapezoidal sections

List of Practicals:

1. Determination of viscosity of a given liquid using viscometer

2. Determination of velocity through Pitot tube

3. Determination of coefficient of discharge using venturimeter

4. Determination of coefficient of discharge of the orifices

5. Determination of coefficient of discharge using rectangular notch

6. Determination of discharge using VV-notch

7. To investigate the validity of the Bernoulli’s equation for steady flow of water.
Recommended Books:

1. N. B. Webber, “Fluid Mechanics for Civil Engineers”, Chapman & Hall, (Latest Edition)

2. Dougherty, Franzine and Fennimore, “Fluid Mechanics with Engineering Applications”,
McGraw Hill, New York (Latest Edition)

3. J. A. Fox, “An Introduction to Engineering Fluid Mechanics”, Macmillan Company (Latest
Edition)

4. B. S. Massey, Wan Nost, “Mechanics of Fluids”, Reinhold International Rand
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