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COMPUTATIONAL TECHNIQUES

IN CIVIL ENGINEERING
CE 751

Lecture :3 Year : IV
Tutorial :2 Part : li
Practical : 0

Course Objective:

To provide knowledge of numerical solutions and computational techniques
of various civil engineering problems related to structural and water resources
engineering and their computer implementation using algorithms and programs

1. Introduction (4 hours)

1.1 History of numerical computations of civil engineering problems
1.2  Brief description of solution techniques

1.2.1 Finite element method

1.2.2 Finite difference method

1.2.3 Boundary element method

1.2.4 Discrete element method

1.2.5 Smoothed particle hydrodynamics
1.3 Review of programming methods: (C or FORTRAN or Matlab)

2. Solutions of linear equations (6 hours)

2.1  System of linear equations
2.2 Banded matrices
2.3 Data storage and memory optimization
2.4 Conjugate gradient method
2.5 Fourier Integral
2.5.1 Discrete Fourier Transform
2.5.2 Fast Fourier Transform

3. Elasticity in solids (6 hours)

3.1 Stress displacement relationship
3.2 Stress-strain (constitutive) relations
3.2.1 3D state of solid, Lame constants
3.2.2 Plane stress and plane strain condition
. 3.2.3 Axi-symmetric stresses
3.3 Equilibrium equations

4. Finite element method (14 hours)
4.1 Direct stiffness method
4.1.1 Stiffness matrices for bar, truss and beam elements
4.1.2 Transformation matrices for 2D and 3D cases and assembly
4.1.3 Example of a truss
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4.2 Coordinate system - local, global, natural
4.3 Interpolation functions
4.3.1 Pascal triangle
4.3.2 Polynomial function
4.3.3 Lagragian element
4.3.4 Hermite interpolation for beam element
4.3.5 Serendipidity element
4.4  Application in solid and frames
4.4.1 Formulation of stiffness matrices for bars, truss, beams and area
(triangle) elements
4.4.2 lsoparametric formulation (linear displacement field only) — 2D
triangle and quadrilateral
4.4.3 Example of dam: Calculate stresses giving pressure loads using
computer programs
4.4.4 Example on wall: Calculate stresses giving vertical loads using
computer programs
4.5 General introduction to pre and post processing

5. Finite difference method (7 hours)

5.1  Finite differences

5.2 Explicit scheme and Implicit Scheme

5.3  Governing equations of movement of fluid( Momentum and continuity
equations)

5.4 Discretization of Kinematic wave Equation (linear and non linear)

5.5 Order of accuracy of the scheme and its applications

5.6  Numerical diffusion, dispersion and stability of scheme

5.7  Applications of the schemes in hydraulic channel routing

5.8 Implicit dynamic wave model

5.9 Finite difference scheme for Saint-Venant equations

6. Method of Characteristics (4 hours)

6.1 Introduction

6.2 Characteristics

6.3 Initial and boundary conditions
6.4  Solution to unsteady flow in pipes

7. Simulation of Ground water flow (4 hours)

7.1  Steady state flow nets and finite difference grid
7.2 Simulation of seepage under a dam

7.3 One dimensional Implicit Model

7.4  Application in river-Groundwater system

Tutorial:

There shall be related tutorials exercised in class and given as regular homework
exercises.
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Introduction (2 hours)

Theory, definition and concept type questions
Practical: Home work to make programs in C or FORTRAN or Matlab
languages

Solutions of linear equations (6 hours)

Theory, definition and concept type questions
Practical examples, and numerical example type questions
Write algorithm and computer programs to solve the problems

Elasticity in solid . (2 hours)

Theory, definition and concept type questions
Practical examples of various conditions of stresses

Finite element method (FEM) (10 hours)

Theory, definition and concept type questions
Practical examples, numerical examples and derivation type questions
Analyze beams and simple frames

Finite difference method (4 hours)

Theory, definition and concept type questions,
Practical examples, numerical examples and derivation type questions,
exercises on Hydraulic channel routing

Method of Characteristics (2 hours)

Theory, definition and concept type questions, Solution of unsteady
flow

Simulation of Ground water flow (4 hours)

Theory, definition and concept type questions, exercises on Seepage under
dam and River stage —~Water table evaluation

Assignment:

1.
2.
3.

4.

Analyze a 2D dam to find stresses giving water pressure and surcharge
Analyze a 2D wall panel to find stresses giving vertical loads

Analyze 2 storey 2 bay frame and draw bending moments and shear force
diagrams

Write source codes to solve Saint-Venant equations.

References:

1.
2.

3.

P. Karasudhi, “Foundation of Solid Mechanics”, Kluwer Acedemic Publishers.
O. C. Zienkiewicz, R. L. Taylor, “Finite Element for Structural, Vol. 1, 2 &
3”, Elsevier.

D. V. Huttan, “Fundamentals of Finite Element Analysis”, TATA McGRAW-
HILL.
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4.

5.

6.

T. R. Chandrapatla and A. D. Belegundu, Introduction to Finite Elements in
Engineering, PHI.

W. H. Press, S. A. Teukolsky, W. T. Vetterling, B. P. Flannery, “Numerical
Recipes in C, The Art of Scientific Computing”, Cambridge University Press.
W. H. Press, S. A. Teukolsky, W. T. Vetterling, B. P. Flannery, “Numerical
Recipes in Fortran, The Art of Scientific Computing”, Cambridge University
Press.

Ralph A.Wurbs, Wesley p.James, “Water Resources Engineering”, Prentice-
Hall India.

M. HanifChaudhry, “Open Channel Flow”, Prentice-Hall India.

VenTe Chow, D.R. Maidment, L.W. Mays, “Applied Hydrology”, McGraw-
Hill
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ENGINEERING PROFESSIONAL PRACTICE
CE 752

Lecture :2 " Year: IV
Tutorial :0 Part : 1l
Practical : 0

Course Objective:

To familiarize the students with their roles in the society, ethical and legal
environment in which engineering is practiced, contract administration, regulatory
environment and contemporary issues in Engineering.

Course Outlines:

1. History of Engineering Practices (3 hours)
1.1 Man and Society
1.2 Technology and Society
1.3 History of Engineering Practice in Eastern Society
1.4 History of Engineering Practice in Western society
1.5 Engineering Practices in Nepal

2. Prafession and Ethics (6 hours)

2.1 Profession: Definition and Characteristics

2.2 Professional Institutions

2.3 Relation of an Engineer with Client, Contractor and Fellow Engineers
2.4 Ethics, Code of Ethics and Engineering Ethics

2.5 Moral Dilemma and Ethical Decision Making

2.6 Detailed Duties of an Engineer and Architect

2.7 Liability and Negligence

3. Professional Practices in Nepal (3 hours)

3.1 Public Sector Practices

3.2 Private Sector Practices

3.3 General Job Descriptions of Fresh Graduates in both Public and Private
Sector

4. Contract Management (6 hours)
4.1 Methods of Work Execution/Contracting
4.2 Types of Contracts
4.3 Tendering Procedure
4.4 Contract Agreement

5. Regulatory Environment (5 hours)

5.1  Nepal Engineering Council Act
5.2 Labor Law
5.3 Intellectual Property Right
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5.4 Building Codes and Bylaws
5.5 Company Registration
6. Contemporary Issues in Engineering (3 hours)
6.1  Globalization and Cross Cultural Issues
6.2  Public Private Partnership
6.3 Safety, Risk and Benefit Analysis
6.4 Development and Environment
6.5 Conflict and Dispute Management
7. Case Studies Based on Engineering Practices (4 hours)
References:

1. Carson Morrison and Philip Hughes “Professional Engineering Practice —
Ethical Aspects”, McGraw-Hill Ryerson Ltd.” Toronto 1982

2. DrRajendraAdhikari, “Engineering Professional Practice — Nepalese and
International Perspectives” Pashupati Publishing House, Kathmandu Nepal

2010

3. M. Govindarajan; S Natarajan and V.S. Senthikumar., “Engineering Ethics” -
PHI Learning Pvt. Ltd. New Delhi 2009

Public Procurement Act
0. Building By-Laws

4. Nepal Engineering Council Act
5. Contract Act

6. Labor Act

7. Company Act

8. Copyright Act

9.

1
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TECHNOLOGY ENVIRONMENT AND SOCIETY
CE 753

Lectures :2 Year : IV
Tutorials : 0 Part : I
Practical : 0

Course Obijectives:

To provide knowledge of environment, technology and its impact on society
in order to understand the global, national and local environmental issues and
challenges of the information society.

1. Technology (8hours)

1.1 Definition

1.2 Impact of technology on environment & society

1.3 Benefits of technology due to new inventions

1.4 Conflict of technology, technology creates opportunity for society to
change

1.5  Appropriate technology

1.6 Intermediate technology, labor based and labor intensive technology

1.7  Shifts in employment due to technological advancement

1.8 Role of technology to unmask old social problems, society’s control of
technology

1.9  Impact of technology on culture, tradition and social values

1.10 Technology is irreversible

1.11 Agricultural age, industrial age and information age

1.12 Characteristics of information society

1.13 Information as power and wealth

2. Development Approach (6 hours)

2.1 LEP (labor based, environment friendly and participatory)

2.2 Community management, engineers role as facilitator

2.3 Key features of infrastructure development policies of Nepal

2.4  Ethnographic approach to collect information

2.5 Participatory approach as community empowerment

2.6 Participatory tools, focus group discussions, key informants interview
2.7 Participatory observation, structured questionnaire

2.8 Resource mapping, wealth ranking, poverty definition
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3. Brief History of Human Civilization (4 hours)

3.1 Early civilization

3.2 Great renaissance of Europe

3.3 Early part of industrial revolution

3.4 Transformation of industrial society into information society
3.5 Impact of world war 1 & 2, Population explosion

3.6 Rise of environmental issues

3.7 Climate change as a threat to human civilization

4. Environment (3 hours)

4.1 Definition

4.2 Importance, ecology & ecosystem

4.3 Conservation of environment

4.4  Optimum utilization of natural resources
4.5 Renewable and non-renewable resources
4.6  Conflict of resources

4.7 Global environmental issues

4.8 Environmental issues of Nepal

5. Water and Air Pollution (6 hours)

5.1 Fecal -oral infection transmission route

5.2 Preventive measures

5.3  On site sanitation(including eco -sanitation)

5.4 Importance of health education

5.5 Organic pollution

5.6 Inorganic pollution( nitrate, fluoride, iron, manganese, calcium arsenic,
heavy metals), water pollution due to insecticides and pesticides

5.7  Sources, causes& impacts of air pollution

5.8 Mitigation measures

5.9 Indoor air pollution

5.10 Severity of its problems in Nepal

6. Climate Change (3 hours)

6.1  Definition, causes and impacts

6.2  Mitigation measures

6.3 International efforts to mitigate its problems

6.4 Bio —gas, organic farming

6.5 Deforestation and its consequences

6.6 Importance of national parks, conservation areas and forestation
programs in Nepal
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References:

1. B. C. Punmia, Ashok Kumar Jain and Arun Kumar Jain, "Environmental
Engineering", Laxmi Publications (P) Ltd., New Delhi, 1998

2. H.G. Wells, "Brief History of Civilization"

3. J. Neharu, "Glimps of World History"
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CONSTRUCTION MANAGEMENT
CE 754
Lecture :4 ' Year : IV
Tutorial :2 Part : Il
Practical : 0

Course Objectives:

To provide basic knowledge on management of construction works.
To make able to plan and schedule of resources required in construction
project.
To provide basic knowledge of procurement/contract management.
To make able to monitor and evaluate construction projects.
® To provide basic knowledge on maintenance, specification and valuation.

1. Construction Management Framework (3 hours)

1.1 Construction Landmarks

1.2 Scope of Construction Management

1.3 Construction Project Characteristics.

1.4  Construction Project Life Cycle Phases

1.5 Construction Project Management

1.6 Relation between Client, Consultant and Contractor

2. Construction Planning and Scheduling (5 hours)

2.1 Construction Planning — Introduction

2.2 Steps and Stages of Planning

2.3 Planning by Contractor and Clients in Different Stages
2.4  Preparing Schedule

2.5 Time Cost Trade Off

3. Planning Construction Materials (5 hours)

3.1 ABC Classification of Construction Materials

3.2 Material Wastage Standards

3.3 Material Provisioning Process

3.4 Material Inventory Basics

3.5 Inventory Planning Process

3.6 Application Of Value Engineering in the Procurement of Materials

4. Familiarization with Construction Equipment (7 hours)

4.1  Advantages and Disadvantages of using Equipment

4.2 Equipment for Excavation, Transporting and Compaction, Aggregate
Production and Handling, Concrete Construction, Cranes for Lifting,
Tunnel Construction, Highway and Pavement Construction, Hydraulic
Structure Construction

4.3  Selection of Appropriate Equipment
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Contract Management (6 hours)

5.1 Method of Work Execution
5.2 Types of Contract
5.3 Tendering Process - Preparation before Tendering, Tender Notice,
Tender Document, Conditions of Contract, Prequalification, Tender,
Evaluation, Selection and Award

6. Construction Process (3 hours)
6.1  Site Surveying and Preparation
6.2  Arrangement of Facilities and Shops/ Job Layout
6.3  Material Handling System
6.4 Financial Management and Cash flow Management
7. Controlling Project Integration and Work (5 hours)
7.1 Work Scope Control
7.2 Product Quality Control
7.3 Labor Productivity Control
7.4  Equipment Productivity Control
7.5 Material Productivity Control
7.6 Work Schedule Control
7.7  Performance Control Using Earned Value Analysis
8. Site Management (3 hours)
8.1 Responsibility of Site Engineer
8.2 Supervising Work of Contractor
8.3 Record Keeping
8.4 Site Order Book
8.5 Procedures to Prepare Bills
8.6  Measurement Book
8.7 Muster Roll
9. Project Maintenance (4 hours)
9.1 Maintenance Basics
9.2 Types of Maintenance
9.3  Planning and Scheduling of Maintenance
9.4  Estimating Maintenance Cost ‘
9.5 Management of Maintenance and Financing
10. Personnel Management (4 hours)

10.1 Management Principles: Administration and Organization Principles

10.2 Centralization and Decentralization

10.3 Supervisory and Leadership Styles

10.4 Importance of Communication

10.5 Information System for Decisions

10.6 Motivating and Directing: Human Elements, Evaluation and Merit
Ranking
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10.7 Personnel Selection, Testing and Training
10.8 Trade Unions and Relation with Management

11. Regulatory Requirements (2 hours)

11.1 Safety Requirements

11.2 Workman’s Compensation Board
11.3 Fire Regulations and Insurance

11.4 Environment Concern and Protection
11.5 Building Codes and Quality Control.

12. Specification (6 hours)

12.1 Purpose of Specifications

12.2 Types of Specifications: General and Detailed Specifications

12.3 Specification Writing: Technique, Use of International and Local
Standards, Codes of Practice

12.4 Importance of Specifications

13. Valuation (7 hours)

13.1 Introduction

13.2 Cost and Value

13.3 Purpose of Valuation and Principle of Valuation
13.4 Factors affecting the Value of the Property
13.5 Value Classification

13.6 Sinking Fund

13.7 Capitalized Value

13.8 Obsolescence

13.9 Depreciations

13.10 Qualification of a Valuer

13.11 Valuation of Land

13.12 Various Methods of Valuation of Properties
13.13 Role of Computers in Valuation.

13.14 Report Writing

Tutorial:

1. Time Cost Trade off (2 hours)
2. ABC Classification of Materials (2 hours)
3. Job Layout exercise (Thour)
4. Earned Value analysis (3 hours)
5. Writing Specification (3 hours)
6. Valuation (4 hours)

Field visit of construction site — 2 days.
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References:

1. Chitkara, K. K, “Construction Project Management”; McGraw Hill.

2. Gupta, B.L, Gupta, Amit, “Construction Management and Machinery”,
Standard Publishers Distributors ,

3. Peurifoy, R L, “Construction Planning, Equipment and Methods”, McGraw
Hill.

4. Harris, Frank , “Construction Plant Excavating and Materials Handling

Equipment and Methods”, Granada Publishing, London

Adhikari, R. P., “Construction Management”,

6. G S Birdie, “Estimating, Valuation and Specifications”,

ot
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PROJECT WORK-II
CE 755

Lecture :0 Year : IV
Tutorial :0 Part : 1l
Practical : 6

Course Objective:

Project Work-Il is the continuation of Project Work-l. In Project-ll students are
required to complete following works in carry-over of project-l falling under
different categories of project works:

1. Design Type Project

1.1 Design of the System and their Alternatives
1.2 Detail Drawings

1.3  Cost Estimation

1.4  Economic and Financial Analysis

1.5 References

2. Dissertation Type Project

2.1 Model Formulation

2.2 Model Application

2.3 Results and Discussions

2.4  Larger Implications

2.5 Conclusion and Recommendations
2.6 References

3. Experimental Type Project

3.1 Formulation of Hypotheses or Model

3.2 Analysis of Results and Model Application
3.3 Results and Discussions

3.4 Larger Implications

3.5 Conclusion and Recommendations

3.6 References :

In the initial phase the faculty may conduct a number of lectures and discussions
as to the approach of the project. In the later phase the student will be left on his
own to pursue his work and to consult the faculty whenever any problem crops up.
He should then compile project work-l and project work-1l write ups and submit a
draft report prior to the final report so that the supervisor can correct the mistakes.
The final report should be submitted to the Department Head in duplicate.
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ELECTIVE Il
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EARTHQUAKE RESISTANT DESIGN OF STRUCTURES
CE 76501

Lecture :3 ‘ Year : IV
Tutorial :1 Part : Il
Practical : 3/2

Course Obijectives:

To understand the nature of earthquakes, behavior of structures under the ground
motion, and learns the analysis and design of structures subjected to earthquake
ground motions.

1. Seismological Aspects (4 hours)

1.1 Causes of earthquakes

1.2 Theory of plate tectonics

1.3 Faults and fault mechanism

1.4  Seismic waves

1.5 Measures of earthquake

1.6 Seismic hazards

1.7 Types of vibration

1.8 Response of structures to vibration

2. Earthquake Ground Motion (10 hours)

2.1 Attenuation Laws

2.2 Ground motion parameters

2.3 Local site effects

2.4  Soil amplification

2.5 Duhamel Integral for SDOF for earthquake ground motion
2.6 Liquefaction effect

2.7 Response Spectrums of Earthquakes

2.8 Seismic zoning

2.9 Seismic hazard analysis

2.10 Review of random variables and probability theory
2.1 Probabiﬁty distribution functions

2.12 Conditional probability and Baye's theorem

2.13 Deterministic seismic hazard analysis (DSHA)
2.14 Probabilistic seismic hazardanalysis (PSHA)

2.15 Seismic hazard curve and return period

3. Linear Dynamic Analysis of Structures (8 hours)

3.1 Response of SDOF system to support movement/earthquake ground
motion

3.2 Vibration frequencies and mode shapes of MDOF system

3.3 Mode superposition method

3.4 Mode participation factors

3.5 Effective modal mass
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3.6 Response spectrum analysis of MDOF system
3.7 Pseudo Static Force in Each Mode of Vibration due to Earthquake
3.8 Maximum responses due to effects of all modes
4. Lateral Load Resisting Systems for Buildings (10 hours)
4.1 Different structural systems for lateral loads
4.2 Floor diaphragms
4.3 Lateral load distribution with rigid floor diaphragms
4.4 Moment resisting frames
4.5 Lateral load distribution in frame buildings
4.6  Shear walls
4.7  Shear wall with openings
4.8 Frame-shear wall dual system
4.9 Building configuration implications
5. Methods of Analysis for Earthquake Resistant Design (7 hours)
5.1  Principles of earthquake resistant design
5.2 Equivalent lateral load procedure
5.3 Dynamic analysis procedure
5.4  Drift evaluation and verification
5.5 Diaphragm effect
5.6  Torsional response
5.7  Other major code provisions
6. Design of Structures for Earthquakes (6 hours)
6.1  Plastic design of structures for earthquakes
6.2  Ductility and energy absorption in buildings
6.3 Reinforced concrete for earthquake resistance
6.4  Confinement of concrete for ductility
6.5 Ductile detailing of reinforced concrete structures
6.6  Effect of infill masonry walls on frames
6.7  Problems of soft and weak stories
6.8 Capacity design procedures
6.9 Behavior of masonry buildings during earthquakes

6.10 Failure mechanisms of masonry walls

6.11

Strength of masonry in shear and flexure

6.12 Concepts for earthquake resistant masonry buildings

Tutorial:

There shall be related tutorial exercised in class and given as regular homework

exercises.

Practical:

The students shall work on a course project on earthquake resistant design of
structures on agreement with the course coordinator. Generally the course project
work will base on the prevalent national or international seismic codes. The report
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on the individual course project shall be submitted at the end of the semester, and
will be scored based on the quality of the project report.

References:

1. Newmark, N. M., and Rosenblueth, E., “Fundamentals of Earthquake
Engineering”, Prentice-Hall, Inc. Englewood Cliffs, N. J.

2. Kramer, S. L., “Geotechnical Earthquake Engineering”, Prentice -Hall.

3. Dowrick D., “Earthquake Resistant Design and Risk Reduction”, John Wiley
& Sons.

4. ChopraA.K., “Dynamics of Structures: Theory and Applications to Earthquake
Engineering”, Prentice Hall.

5. Clough R. W., Penzien J, “Dynamics of Structures”, McGraw Hill.
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DESIGN OF BRIDGES
CE 76502

Lecture :3 Year : IV
Tutorial :1 Part : 1l
Practical : 3/2

Course Objectives:

e Introduce bridge structures & their types and make capable to select
appropriate bridge type

® Make capable to analyze and design simple reinforced concrete and steel
bridge deck, bridge bearing and substructure of bridge

e Familiarize with the method of construction and maintenance of bridges

1. Introduction to Bridge Structures and Fundamentals of Bridge
Design (6 hours)

1.1 Bridge and its components

1.2 Types of bridges and their characteristics
1.3  Selection of bridge type

1.4  Essential design data and their acquisition
1.5 General design requirements

2. Bridge Loading and Responses (4 hours)

2.1 Bridge Loads
2.2 Bridge Responses

3. Bridge Deck Analysis and Method of Lateral Load Distribution (6 hours)

3.1 General principle and methods of bridge deck analysis

3.2 Effective Width Method

3.3 Courbon's Method

3.4 Distribution Coefficient Method

3.5 Hendry Jaeger Method

3.6 Longitudinal and lateral positioning of moving loads and response
3.6.1 calculation

4. Design of Simple Reinforced Concrete Bridge (5 hours)

4.1 Design of RC Slab Bridge
4.2  Design of RC T-Beam Bridge

5. Design of Simple Steel Bridge (5 hours)

5.1 Design of plate girder and composite bridge
5.2 Design of truss bridge






