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PROJECT ENGINEERING
CE 701

Lecture :3 Year : IV
Tutorial :1 Part : 1|
Practical : 0

Course Objective:

¢ To introduce the basic knowledge on project and project environment

* To make the students able to prepate feasibility study report and project
proposal.

* To provide the sound knowledge of project planning, implementation
and controlling.
To provide knowledge on risk associated with the project
To provide the knowledge of project finance and
To provide the concept of modern trends and techniques of project
management.

Course Outlines:
1. Introduction of Project and Project Management (6 hours)

1.1 Definition of Project, its characteristics, and example of project.
1.2 Classification of Project

1.3 Project Objective and Goal

1.4  Project Life Cycle Phases

1.5 Project Environment

1.6  Introduction to Project Management

2. Project Appraisal and Project Formulation (8 hours)

2.1 Concept of Project Appraisal
2.2 Project Proposal (technical and financial)
2.3 Procedure for Developing Project Proposal
2.4 Techniques of Project Formulation
e Feasibility analysis
Cost Benefit analysis
Input analysis
Environmental analysis

3. Project Planning and Scheduling (12 hours)

3.1 Concept of Project Planning and its Importance
3.2 Project Planning Process

3.3 Work Breakdown Structure (WBS)

3.4 Project Scheduling with Bar Chart, CPM & PERT



150 | CURRICULUM - BACHELOR'S DEGREE IN CIVIL ENGINEERING

3.5 Project Scheduling with Limited Resources (Resource Leveling and
Smoothing)
3.6 Introduction to Planning Software - MS Project

4. Project Implementation and Controlling. (7 hours)

4.1 Introduction to Monitoring, Evaluation and Controlling

4.2  Project Control

4.3  Project Control Cycle

4.4 Elements of Project Control (time, cost and quality)

4.5 Project Schedule Control

4.6 Project Cost Control: Methods and procedure (Earned value analysis)
4.7  Project Quality Control

4.8 Introduction to Project Management Information System (PMIS)

5. Project Risk Analysis and Management (7 hours)

5.1 Introduction to Project Risk

5.2  Types of Project Risk

5.3 Analysis of Major Sources of Risk

5.4 Effective Management of Project Risk
e Risk Management planning

e Risk Identification
¢ Qualitative and Quantitative Risk Analysis
e Risk Response Planning
e Risk Monitoring and Controlling
6. Introduction to Project Financing (5 hours)

6.1  Project finance
6.2 Capital Structure Planning
6.3 Capital Budgeting Decision

Tutorial:

1. Writing project Proposal (2 hours)
2. Scheduling Using Bar chart & CPM (4 hours)
3. Scheduling Using Planning Software (4 hours)
4. Project Control Method (EVA) (1 hour)
5. Capital Structure Planning Exercise (2 hours)
6. Capital Budgeting Exercise (2 hours)
References:

1. IshwarAdhikari and Santosh Kr. Shrestha, “A text book of Project Engineering”,
Chandeshwori Publication, First Editn.
2. DhurbaP.Rizal, “Project Management” , Ratnapustakbhandar.
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E.R. Yescombe, “Principles of Project Finance” Yescombe-Consulting Limited.
K. Nagarajan, “Project Management”, ISBN: 81-224-1340-4, New Age
International (P) Limited, New Delhi, India.

Dr. Govinda Ram Agrawal, “Project Management in Nepal” Edition: 2006,
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DESIGN OF REINFORCED CONCRETE STRUCTURES
CE 702

Lecture :4 Year : IV
Tutorial :2 Part : 1
Practical : 2

Course Obijective:

To provide knowledge and skill to students for the design of different elements of a
building structure using reinforced concrete with emphasis on Limit State Methods
of Design and using code of practice

1. Concrete Structures and Design Methods (3 hours)

1.1 Introduction to Reinforced Concrete Structures

1.2 Design methods of Reinforced Concrete Structures
1.3 Characteristic strengths and loads

1.4 Design process and basis for design

2. Working Stress Method of Design (4 hours)

2.1 Basic assumption in working stress design

2.2 Working load and permissible stresses in concrete and steel
2.3 Behavior of beam under loading

2.4 Types of reinforced concrete beam and different RC sections
2.5 Design of singly reinforced rectangular beam

3. Limit State Method of design (5hours)
3.1 Safety and serviceability requirements and different limit states of
structure

3.2 Design strength of materials and design loads

3.3 ldealized stress-strain diagram of concrete and steel

3.4 Limit state of collapse in flexure, shear, torsion and compression
. 3.5 'Limit state of serviceability in deflection and in cracking

4. Design of beams: Behavior in Flexure (6hours)

4.1  Flexural behavior of reinforced concrete
4.2  Design of Rectangular beams
4.3  Design of flanged beam sections

5. Design for Shear and Torsion (4hours)

5.1  Shear stress in beams
5.2 Behavior of concrete under shear
5.3 Behavior and design strength in Torsion

6. Design for bond and development length (Zhours)

6.1  Development length
6.2  Anchorage bond
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6.3  Flexural bond

Reinforcement detailing: Codal Provisions (4hours)

7.1 Requirements for good detailing

7.2 Nominal cover

7.3 Curtailment of Flexural Reinforcement
7.4  Shear reinforcement

7.5  Splicing of reinforcement

7.6 Anchorage

7.7 Bar bending schedule

Limit States of Serviceability: Deflection and Cracking (6hours)

8.1 Elastic theory: Cracked, uncracked and partially cracked sections
8.2  Short-term and long-term deflections

8.3  Control of deflection in design

8.4 Control of cracking in design

Design of slabs and staircase (6hours)

9.1 Design of one-way and two-way slabs
9.2 Detailing of one-way and two-way slabs
9.3 Design and detailing of longitudinally loaded stairs

Design of compression members: Columns (8hours)

10.1 Effective length of columns
10.2 Design of short columns
10.3 Design of long columns
10.4 Reinforcement detailing

Design of Footings (6hours)

11.1_ Design of spread footing
11.2 Design of isolated footings
11.3 Design of combined footings
11.4 Design of mat foundation

Introduction to Earthquake Resistant Design and Provisions for Ductile
Detailing (6hours)

12.1 Damage to RCC structures in earthquake

12.2 Philosophy of design of structures in earthquake prone region
12.3 Design for strength and ductility

12.4 Provision of ductility in building codes

12.5 Ductility requirement for beam, column and joints

Tutorial:

1.

Design and detailing of rectangular and flanged beams
1.1. Flexure (4 hours)
1.2. Shear/ Torsion (4 hours)



154

| CURRICULUM - BACHELOR'S DEGREE IN CIVIL ENGINEERING

1.3. Bending (2 hours)

1.4. Serviceability (4 hours)
2. Design and detailing of slabs and staircase (4 hours)
3. Design and detailing of columns (4 hours)
4. Design and detailing of footings (4 hours)
5. Ductile Detailing (4 hours)
Project work:

Individual project to and design elements of a low rise building

Practical:

AW

Test a beam in pure bending failure

Test a beam in pure shear failure

Test a beam in combined bending shear failure

Practical work on making skeleton of beam-column connection
Practical work on making skeleton of beam-slab

References:

1.

2.

Jain, AK., “Reinforced Concrete Limit State Design”, Nem Chand and Bros,
Roorkee, India.

Pillai, S.U., Menon, D. , “Reinforced Concrete Design”, Tata McGraw Hill
Education Private Limited, New Delhi

Kong, F.K., Evans, R.H. , “Reinforced and Pre-stressed Concrete”, ELBS,
London

Agrawal, P., Shrikhande, M. , “ Earthquake Resistant Design of Structures”,
PHI Learning Private Limited, New Delhi.

Dayaratnam, P., “Design of Reinforced Concrete Structures”, Oxford and IBH
Publishing Company
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TRANSPORTATION ENGINEERING 11
CE 703

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

Course Objective:

To provide concept and knowledge on design, construction, repair and
maintenance the roads; to be familiar with the traffic design, control and operation;
and provide the glimpses on the bridge and tunnel as well

1. Traffic Engineering (16 hours)

1.1 Introduction and Scope of Traffic Engineering
1.1.1 Definition of Traffic Engineering
1.1.2  Scope of Traffic Engineering
1.1.3 Traffic Characteristics
1.2 Traffic Studies
1.2.1 Traffic Volume Studies
1.2.2 Speed Studies
1.2.3 Origin and Destination Studies
1.2.4 Traffic Flow Characteristics
1.2.5 Traffic Capacity Studies
1.2.6 Parking Studies
1.2.7 Accident Studies
1.3 Traffic Control Devices
1.3.1 Traffic Signs
1.3.2 Traffic Signals
1.3.3 Road Markings
1.3.4 Traffic Island
1.4 Road Intersections
1.4.1 Basic Requirements of Intersection
1.4.2 Types of Intersections and their Configuration
1.4.3 Channelized and Unchannelized Intersections
1.4.4 Rotary Intersection
1.4.5 Grade Separated Intersections
1.5 Road Lighting
1.5.1 Importance of Road Lighting
1.5.2 Factors Influencing Night Visibility
1.5.3 Requirements of Level of lllumination in Roads
1.5.4 Design of the Lighting System: Selection of Height of Lamps,
Spacing between Light Poles,Height and Overhang of Light
Poles, Lateral Placement and Lighting Layouts

2. Highway Pavement (10 hours)
2.1 Definition and Types of Pavements
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2.2 Differences between Flexible and Rigid Pavement Structure
2.3 Loads and Other Factors Controlling Pavement Design
2.4 Design Methods for Flexible Pavements- Rode notes 29, 31, CBR,
AASTHO.
2.5 Details of Asphalt Institute Method of Design of Flexible Pavements
2.6 Design Methods for Rigid Pavements and Westerguard’s Theory
2.7  Stress due to Load, Temperature Differential and Sub-grade Friction
2.8 Details of the IRC Method of Design of Rigid Pavements for Highways
3. Road Construction Technology (8 hours)
3.1 Activities and Techniques Used in Road Construction
3.2 Tools, Equipment and Plants Used in Road Construction
3.3  Execution of Earth Work
3.4 Construction of Low Cost Roads
3.5 Construction of Prime Coat, Tack Coat and Seal Coat
3.6 Construction of Surface Dressing
3.7  Construction of otta-seal.
3.8 Construction of Grouted or Penetration Macadam
3.9 Construction of Different types of Bituminous Premixes
3.10 Construction of Cement Concrete Pavements
4. Highway Maintenance, Repair, and Rehabilitation (6 hours)
4.1 Classification of Maintenance Activities for Road Pavements and Road

Facilities

4.2 Inspection, Prioritization and Planning of Maintenance Operations
4.3  Evaluation of Pavement Distress and Pavement Condition
4.4  Types of Road Failure and its causes
4.5 Types and Methods of Pavement Repairs
4.6  Types of Overlays and Strengthening of Existing Pavements
5. Introduction to Bridge and Tunnel Engineering (5 hours)
5.1 Choice of Bridge Location Site
5.2 Classification of Bridges and Component Parts of a Bridge
5.3 Introduction to River Bank and Protection Structure
5.4 Types of Road and Railway Tunnels
5.5 Component Parts of Tunnel and Tunnel Cross-Section
5.6  Survey for Tunnel Alignment
5.7 Drainage, Lighting and Ventilation Requirements for Tunnel
5.8 Introduction of Tunneling in Firm Soil, Soft Soil and Rock
5.9 Tunnel Lining
Tutorial:

Class room exercise on traffic volume, capacity and characteristics studies,
assignment on road intersection and lighting system with report preparation.
Exercise on road pavement design
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Practical;

1.

Determination of CBR Value

2. Measurement of Spot Speed and Data Analysis

3. Measurement of Deflection of Pavement Surface

References;

1. S.B.Sehgal and K.l. Bhanot, “A Text-book on Highway Engineering and
Airports”, S. Chand and Co. Publishers Ltd., New Delhi

2. S.K. Sharma, “Principles, Practice and Design of Highway Engineering”, S.
Chand and Co. Publishers Ltd., New Delhi

3. Dr. S.K. Khanna and Dr. C.E.G.Justo, “Highway Engineering” Nem Chand &
Bros Roorkee (U.P.)

4. C.A, Flaherty, “Highway Engineering”, Edward Arnold (Publishers) Ltd.

5. P.M. Parajuli, “Course Manual on Transportation Engineering” Department of

Civil Engineering, Pulchowk Campus
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HYDROPOWER ENGINEERING
CE 704

Lecture :4 Year : IV
Tutorial :2 Part :1
Practical : 2/2

Course Objectives:

To make student acquainted with the hydropower development issues starting
from the inception stage to the final design stage so that students will be able to
design independently various components of hydropower system.

1. Introduction (4 hours)
1.1 Historical Background of Power development in Nepal
1.2 Power Potential in Nepal and World, Gross, technical and economic
potentials
1.3 Hydropower Development Policy of Nepal

2. Planning of Hydropower Projects (6 hours)
2.1 Types of Hydropower plants based on head, storage capacity and
layout

2.2 Stages of hydropower development: Reconnaissance, Pre-feasibility,
Feasibility studies and detailed Engineering design

2.3 Layout of run-of-river and storage hydropower Projects, Components of
Run-of River, Peaking Run-of River and Storage type projects.

3. Power and Energy Potential study (6 hours)

3.1 Processing of hydrological data, Use of extreme and long term
hydrological data, mass and elevation volume curves, flow duration
curves

3.2 Gross and net head and estimation

3.3 Reservoirs and their regulation, need for flow regulation, Source of
sediment, sediment yield in Rivers, sediment handing in reservoirs, life
of the reservoirs

3.4 Methods of fixing installed capacity of a hydropower plant

3.5 Estimation of Power and energy potential

3.6 Mean and peak load, load curve, load factor, utilization and diversity
factors

4. Headworks of Storage Plants (18 hours)

4.1 General Arrangement of components in a typical storage power plant:
Spillways, bottom outlets or undersluices, intakes with examples.
4.2  Dam Engineering
4.2.1 Classification based on materials, function and head
4.2.2 Principal variants of concrete and embankment dams
4.2.3 Dam site evaluation and selection of type of dam
4.2.4 Loads on dams and their combinations
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4.2.5 Failure modes of concrete and embankment dams and their
remedies

4.2.6 Gravity (concrete) dam analysis, stability (overturning, sliding),
stress and material failure

4.2.7 Seepage Control and foundation treatment in Dams : Types of
grouting and drainage and their necessity,

4.2.8 Embankment Dam Analysis-phreatic line and seepage analysis.

4.3  Intakes - General arrangement of Intakes for storage plants, Location,
Hydraulics of intake
4.4  Spillways and Energy Dissipaters
4.4.1 Purpose of spillways, general arrangement, types, and
hydraulics (sizing) of spillways, Cavitation in spillways,
preventive measures
4.4.2 Methods of dissipating energy below a dam, stilling basin, ski-
jump and flip buckets, their suitability, hydraulics of stilling
basin, the role of tail-water in energy dissipation
4.5  Types of gates and their location.
Headworks of Run-of- River (RoR) Plants (10 hours)
5.1  General Arrangement of components of a typical RoR plant: Spillways,
undersluices, intakes with examples
5.2 General requirements of a functional RoRheadworks
5.3 Intakes of RoRheadworks: Location, Non pressure and pressurized
intakes, General arrangement of intake, Control of bed load and
floating debris in RoR intakes
5.4 Sediment Handling measures: Methods of bed load and suspended
load handling in RoRheadworks, Design of settling basin (Particle and
concentration approach), Estimation of sediment volume in Settling
basin, Flushing of deposited sediment, estimation of frequency of
flushing
Water Conveyance Structures (8 hours)
6.1  Hydraulic Tunnels, Geometrical shapes, hydraulic design (velocities,
sizing), tunneling method, supports in tunnels, lining of tunnels
6.2 Forebay and Surge Tanks: importance, general arrangement, condition
of their application, hydraulic design
6.3 Penstocks and Pressure shaft: importance, conditions of their
application, general arrangement, hydraulic transients (water hammer),
Computation of hydrodynamic pressure, sizing of penstock /pressure
shaft and estimation of thickness of steel in penstock/pressure shaft
Hydro-electricMachines (6 hours)
7.1 Hydro-mechanical Equipment

7.1.1 Hydro-mechanical installation in powerhouse

7.1.2 Type of turbines, Pelton, Francis, Kaplan and Bulb turbines and
their performance characteristics

7.1.3 Selection of turbines and their specific speed, Turbine setting
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7.1.4 Preliminary design of francis and pelton turbines
7.1.5 Scroll case and draft tubes, their importance,
7.2 Electro-mechanical installation
7.2.1 Generators and their types, Rating of generators
7.2.2 Purpose and working principle of Governors
7.3  Pumps
7.3.1 Introduction to Centrifugal and reciprocating pumps, their
performance characteristics

8. Powerhouse (2 hours)
8.1 Powerhouse types, general arrangement, dimension of powerhouse
Tutorial:
1. Chapter 2: (3 hours)
Preparation of alternative layouts of ROR plant on a given topographical map
and assessing the most favorable one.
2. Chapter 3: (3 hours)
For the given plan and Profile (ACAD drawing or a hard copy drawing),
estimation of power and energy based on the given flow and topographical
data
3. Chapter4: (8 hours)
e Gravity dam analysis
e Stability analysis of Earth dams
® Seepage Analysis in Earthen dams
® Design of intake of a storage hydropower plant with neat sketch
¢ Hydraulic Design of Spillways and stilling basin with neat sketch
4. Chapter5: (4 hours)
® Preparation of general arrangement of a headworks of a RoR Project
e Design of intake of a hydropower plant with neat sketch
e Design of settling basin of a hydropower plant with neat sketch
5. Chapter 6: (6 hours)
e Hydraulic Design of Forebay and preparation of plan and longitudinal
sections

e Hydraulic Design of Surge Tank and preparation of plan and vertical
sections

e Estimation of hydrodynamic pressure and steel thickness of penstock

6. Chapter 7: (4 hours)
® Selection of turbines based on head and discharge characteristics
e Preliminary dimensioning of turbines and accessories, spiral case, draft

tubes and preparation of neat sketch

7. Chapter 8: (2 hours)

e Computation of power house dimensions based on hydro-mechanical
equipment designed in Chapter 7.

e Arrangement of equipment and accessories with neat sketch (plan and
section)
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Practical:

1. Performance characteristics of a Pelton Turbine

2. Performance characteristics of a Francis Turbine

3. Working principle of centrifugal pump and its characteristics
4. Working principle of reciprocating pump and its characteristics

Excursion:

One day observation trip to a hydropower plant in the vicinity followed by a brief
report.

References:

1. Dandekar and Sharma, “Water Power Engineering”, VikasPublishin house,
New Delhi

2. Novak, P. et al., “Hydraulic Structures”, Taylor and Francis, London

3. Mosonyi, E., “Water Power Development, Volume 1: Low-head Hydropower
Plants”, Academia Kiado, Budapest

4, Mosonyi, E., “Water Power Development, Volume 2: High-head Hydropower
Plants”, Academia Kiado, Budapest

5. Warnlck CC et al., “Hydropower Engineering”, Prentice Hall, Inc, Englewood
Cliffs, NJ

6. Garg S K, “Irrigation Engineering and Hydrauhc Structures Khanna
Publishers, New Delhi ’

7. Hydropower Development- Series (17 Volumes), Vol. 8, 9, 10, 12,13, 14,
Norwegian Universty of Science and Technology (NTNU), Norway
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ESTIMATING AND COSTING
CE 705
Lecture :3 Year : IV
Tutorial :1 Part : 1
Practical : 0
Course objective:

To provide basic knowledge of estimating and costing of civil engineering works;
to analyze the rates and estimate the cost of various construction works.

1. Introduction (3 hours)

1.1 Definition
1.2 Estimated Cost and Actual Cost
1.3 Purpose of Estimating
1.4  Principle of Units and Measurement
1.5 Units of Measurement and Payment for Various ltems of Works and
Materials
1.6 Data Required for Estimating

2. Method of Estimating  hours)

2.1 Method of Measurements of Building and Civil Engineering Works

2.2 Subheads of Various ltems of Works

2.3 Various Methods of Taking Out Quantities

2.4  Abstracting Bill of Quantities

2.5 Preparation of Detailed Estimate: Cost of Items, Contingencies, Work
Charged Establishment

3. Types of Estimate (3 hours)

3.1 Approximate Estimate

3.2 Detailed Estimate

3.3 Revised Estimate

3.4 Supplementary Estimate

3.5 Annual Repair and Maintenance Estimate

3.6 Extension and Improvement Estimate

3.7 Complete Estimate

3.8 Split Up of Cost of Building and Road Works, Water Supply and
Sanitary Works.

4. Analysis of Rates (9 hours)

4.1 Introduction
4.2 Purpose of Rate Analysis
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4.3 Importance of Rate Analysis
4.4 Requirement of Rate Analysis
4.5 Factors Affecting the Rate Analysis
4.6 Method of Preparing Rate Analysis for
4.6.1 building works
4.6.2 road works
4.6.3 sanitary and water supply works
4.6.4 irrigation works
5. Project Estimate (5 hours)
5.1 Estimate for a Project
5.2 Report on Estimate
5.3  Estimate for Building Project
5.4 Estimate for Road Project
5.5 Estimate for Irrigation Project
5.6 Estimate for Small Sewerage Project
5.7  Estimate for Water Supply Project
6. Detailed Estimate (20 hours)
6.1 Detailed Fstimate for a Single-Room Load Bearing and Frame Structured
Building
6.2 Detailed Estimate of a Two-Room Load Bearing and Frame Structured
Building
6.3  Estimate of Earth Work in Road Construction in Plain Area
6.4 Estimate of Earth Work in Road Construction in Hilly Area
6.5 Estimate of Earth Work in Canals
6.6 Estimate for the Construction of Highway for One km Length
6.7 Estimate for Slab Culverts
6.8 Estimate of a Well Foundation
6.9 Estimate of a Pier
6.10 Estimate for T-Beam Decking
6.11 Estimate for Septic Tank and Soak Pit
6.12 Estimate of an Underground R.C.C. Water Tank
Tutorial: (15 hours)
A Double Storied Residential Building
A Portion of Road Way

ok W=

A Portion of Canal with Lining

Application of Program to Estimate the Quantities of Materials

Application of Program to Calculate the Volume of Earth Work for a Roadway
A Residential Toilet






