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:3
:1
:0

Year : lll
Part : I

characteristics and crassiflcation of structurar timbers
Factors affecting the strength of structural timbers
Grade of structural tirnbers and permissible stresses
cross-raminated timber, grued-rarninated timber, nair_raminated timber,and dowel-lanrinatecl timber

2 Joints in Timber structures 
(4 hours)

, 2.1 Types of-mechanicalfasteners: Bolts, nails, screws2.2 Behavior and design of bolted and nailed joints2.3 Joint (Connection) detailing

3 structurar Erements of rimber structures (g hours)3.1 Types of timber columns and columns bases3.2 Design of axiaily loaded columns3'3 Design of cotumn subjected to combined bending and direct stresses3.4 Types of timber beams
3.5 Design of frexurar members (Beams and fritched beams)

lntroduction to timber structures
(2 hours)

DESIGN OF TIMBER AND MASONRY STRUCTURES ,'
ENCE 301

Lecture
Tutorial
Practical

1.1

1.2

1.3

1.4

1.5

Course Objectives:
The obiective of the course is to develop conceptual and analyticat skills fordesigning timber structures and masonry structures. The first part of the coursedeals with timber structures, where students will learn to design timber beams andcolumns' based on material properties and structural behavior. The second partdeals with masonry structures, introducing students to classification, constructiontechnologies and behavior of masonry structures.

1 Structural Timbers

Masonry Structures
(4 hours)



4.3 Stone masonry structures: Types and characteristics4.4 Brick masonry structures: Types (Engrish, Fremish and rat_trap bonds)
and characteristics

4.5 Reinforced and un-reinforced masonry
4.6 Confined masonry

Design of Masonry wails for Gravity Loads (g hours)
5.1 Codal provisions
5.2 Design of solid walls under gravity loads5.3 Design of walls with openings
5.4 Design of walls subjected to eccentric loads5.5 Design of walls acting as columns

6 Masonry Structures Under Lateral Loads (7 hours)
6'1 ln-plane and out-of-prane behavior of masonry structures6.2 Typical damage patterns in masonry structures due to raterar roads6-3 Ductire behavior of reinforced and unreinforced masonry structures6.4 Laterarforce distribution for rigid and flexibre diaphragms6.5 Design of masonry wafis for wind loads6.6 Elements of lateral load_resisting masonry system

7 seismic Design and strengthening of Masonry Buirdings
7 -1 Seismic behavior of unreinforced and reinforced masonry
7 '2 Seismic design principres for masonry construction7.3 Seismic design of masonry wails; Axiar road and bending7.4 Codal provisions for seismic design of masonry7.5 seismic strengthening measures of masonry structures

I Testing of Masonry Elements

(8 hours)

(4 hours)

(15 hours)

8.1

8.2

8.3

Compressive strength of bricks and walts
Diagonal shear test

Tutorial
1.

2.

,-'.3.

'*$'rdfr,#)f,1'rt gr.,
ff"..:J'li"t,.t, 6.

Non-destructive tests: Urtra-sonic putse verocity test; Erastic wavetomography; semi-destructive tests (Frarjack test, push shear test)

Connection detailing of timber joints
Design of different types of timter columns
Design of different types of timber beams

,i
!:\

q;;4 !5',r
1(" _": nV (,)
--i{ . J'- "\ c:a_ .r - ,"..-.0.-'\ t -r<
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8. Design of walts acting as columns
9. Design of masonry walls subjected to wind toads10. Design of shear wail under seismic loads

Final Exam
The questions wi, cover a, the chapters in the syrtabus.
be as indicated in the table below:

The evaluation scheme will

References
1' Arya' A' s' (1992)' Masonry and timber structures including earthquakeresistant design (l-atest Eclition). Nem Chand & Bros.2' Dayaratnam, P' (2017)- Brick and reinforced brick structures. oxford &IBH pubtishing.

may deviationinm

I:Ll:, j, y:"irnrj, r: p.,_Davies, s. R. (1e81) An introduction to toad

|:?:f,:rl:o 1".'gl 1f?*"^.r 
Edition) Univers[y of Edinburgh

l. *. iinoq. ffiIly suu"ru,es:R*lr-,rirs, rr anJ ,J^^:^- ,, ,design (Latest Edition). prentice Flall.
. (1999). Earthquake;.g,9sista1t design of masonry buildings
t). finperial College press-i ,,

4.

5.

L

A,\
'l

Chapters Hours ffirk distribution-
4

6

4

n
8

10

b

1 2
2 4
3 8
4 4
5 8
6 7
7 8
8 4

Total 45
lhere mav be minor



FOTJNDATION ENGINEERING .'
ENCE 302

Lecture : 3
Tutorial :2
Practical :1

1.1

1.2

1.3

1.4
1Et.J

1.6

1.7

1.8

Year: lll
Part: I

Course Objectives:
The objective of this course is to provide a comprehensive understanding of the
geotechnical investigation and analysis of structures commonly encountered in civil
engineering practice. lt focuses on the stability analysis of slopes, analysis of flexible
and rigid retaining structures, and analysis of shallow and deep foundations under
various ground conditions.

1 Geotechnical lnvestigation (B hours)
Geotechnical investigation; Objective and scope
Stages and extent of site exploration
Methods of site exploration: Accessible, inaccessible and indirect methods
soil sampling (Disturbed and undisturbed) and samprers
Field tests (standard penetration test, static cone penetration test, dynamic
cone penetratron test, pressure meter tests and dilatometer test)
Ground water observation and borehole logs
Geophysical tests and their application
Evaluation of liquefaction potential

2 Slope Stability Analysis (4 hours)
2.1 Types of slopes and possible failures
2.2 Analysis of infinite slopes
2.3 Analysis of finite slopes (@u=0, friction circle, method of slices)2.4 Use of stability charts

Earth Pressure Theories ' (S hours)
3.1 Earth pressure and slope retaining structures
3.2 Wall movement and types of earth pressure
3.3 Rankine earth pressure theory
3.4 Coulomb earth pressure theory
3.5 Culmann's graphical solution

A
$r: *-i{ry

. .t
.i.
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4.3 History and deveropment of bearing capaciiy theories4.4 Terzaghi's bearing capacity theory
4.5 Corrections on Terzaghi,s bearing capacity equation4.6 skempton, Meyorhof, Brinch Hansen and vesic,s methods

Analysis of Shallow Foundation

5.'1

5.2

5.3

5.4
5.5
5.6

5.7

Shallow foundation and its types
Settlement of foundation, its types and effects
Allowable bearing capacity of strip and isorated footings
5'3.1 Bearing capacity from in-situ tests and laboratory test results5.3.2 Safe bearing pressure
Raft foundation and its types
Bearing capacity of raft foundation
stress distribution and setflement of raft foundation
Foundation on stratified soil

(7 hours)

(3 hours)

(8 hours)

O)
c:

ad
-s

ls"

Analysis of Deep Foundation (6 hours)
6.1 Deep foundations: pile, pier and caisson and their classification6.2 Load carrying capacity of singre pire (static, in-situ tests, dynamic and pire

load test) and group action of pile
6.3 Settlement of pile foundation
6.4 Lateral ancl uplift capacity of pile
6.5 construction and quarity assurance of pire fbuncration6.6 Negative skin friction
6.7 Analysis of pier foundation
6.8 Components of welt (Caisson) foundation
6.9 Lateral stability of well foundation
6.10 Sinking of well, problems and remedial measures

Analysis of Foundation in Rock

7.1 Basis for design of foundation on rock
7.2 Foundations on weathered and un-weathered rock7.3 Bearing capacity and setilement of foundation
7.4 Treatment of rock defects

Retaining Structures: Rigid and Flexible

8.'1

%uon'* ,,,"',,.,-,

fun$ion)

,,"' 
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ffi-'
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.Y i-

of arching
retaining structures
of sheet piles



8.6
8.7

Tutorial
1.

2.

3.

4.

5.

b.

7.

Analysis of braced excavation
Analysis of r6ifrTorced or mechanicaily stabirized earth wail

(30 hours)sampler requirement, correction of standard penetration varues,correlations of penetration resurts, riquefaction potentiar evaruation
Analysis of finite and infinite slopes
calculation of earth pressures using Rankine and Coulomb,s theories
Bearing Capacity analysis of shallow foundation
Bearing capacity analysis of deep foundation
Bearing capacity analysis of foundation in rock
Analysis and design of flexible retaining structures

Practical
1 . Video presentation of drilling methods 

(15 hours)

2. Drilling by any one method
3. Standard penetration test
4. Sample collection bnd laboratory tests

Final Exam
The questions will cover all the chapters in thc syllabus. The evuluation seheme wr, beas indicated in the table below:

or deviation in mi*sffition.
References

1' 
lJrt;r,l; ' 

(2020)' Principles of Geotechnicat Ensineering. censage

Chapter Hours Mark distribution*
1 6 l8

r F
r F
r F
rF

-

4-]
10

60 I

-

2 4
J EJ

4 4
E

7
b 6
7 .)

8 o
Total 45

There mav be min

Arora, K. R. (201g). Soil Mechanics and Foundation Engineering(Geotechnicar Engineering). rndia : standT6d p ubrishers.
Murthy, V. (2003). Geotechnical"'t' v ' \4vvrrr. \ruurecnnrcar tnoqliffirprincipres and practices ofM e ch a n ics a n d Fo u n d a ti o n E n o i n S. irlAh,Tn,^r irz a rr ^ - r . r-^. .,

J E (1e7B) Engin"ff;?ffi1?Hffi'11';l1l':li Francis

f."*1fli,*i^^,\'LL1,^],,y,ilEtrtrilglBloperBqF ot slifls and their measurement
United Kingdom:



DESIGN OF STEEL STRUCTURES /
ENCE 303

Lecture
Tutorial
Practical

:3

=1
:0

Year: lll
Part: I

Course Objectives:
The objective of this course is to introduce the behavior and design of steel structural
members, focusing on their response to various loads. lt covers key failure modes anddesign principles. At the end of the course students will be able io apply theoretical
knowledge and skill to solve probtems on complex steel structures.

1 lntroduction

1.1 Steel structure: Scope; advantages
structures

Connections in Steel Structures

2.1 Connection in steel structure:
2.2 Welded connections: Welds

welded connections
2.3 Bolted connections: Bolts

bolted connections

(4 hours)

and disadvantages; types of steet

(13 hours)
lmportance and its type
and welding; Design of simpte and eccentric

and bolting; Design of simple and eccentric

1.2 structural steer and crassification of steer sections1.3 Design process and basis for design
1.4 Method of analysis and design

1.4.1 Working stress rnethod
1'4'2 Limit state design method: Different limit states for steel design;

Design strength of materials and design loads
1.4.3 Ultimate load method

1.5 Prevailing codes and standards

2.4 Riveted connections: Brief introduction

Tension Members

Tension members: Definition and
S-ectional area of tension

(4 hours)

Design of tension members of si

/R (,

section

A

*,lrkT .,i\"ij'r:ri U =Z ,/ii'"' =i- t 
")- 
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Flexure members

4.1 Steel beams and its type
4.2 Design of simple beam and built-up beams
4.3 Design of continuous beams
4.4 Design of plate girders

4.4.1 Necessity and requirements of ptate girders
4.4-2 Design for bending, shear, deflection and lateral stability
4.4.3 Curtailment of plates
4.4.4 Design of web and flanged splices

Compression Members

5.1 Types of compression members
5.2 Buckling behavior of columns
5.3 Design of column of simple and built_up sections
5.4 Design of lateral bracing of compression members
5.5 Design of eccentrically loaded columns
5.6 Design of column bases

5.6.1 Axially loaded column bases
5.6.2 Eccentrically loaded column bases

5.7 Design of column splices

6 Design of Roof Trusses

6.1 Types and components of roof trusses
6.2 Loads on roof trusses
6.3 Wind load calculations
6.4 Design of roof components

Tutorial
1. Design of bolted connections
2. Design of welded connection
3. Analysis and design of tension members
4. Analysis and design of ftexure members
5. Analysis and design of web-splice and stiffeners of plate girder6. Analysis and design of compression members
7. Wind load calculations
8. Design of purlins

ilding/industrial structure or

(10 hours)

(10 hours)

(4 hours)

(15 hours)

ustng papers and

\D)i,
str:ucture

Project

finn
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Final Exam
The questions will cover alt the chapters in
as indicated in the table below:

the syllabus. The evaluation scheme will be

There may be minor d

References
1' Duggal, S' K' (2010). Limit state design of steet structures. Tata McGraw-

Hill Education.
2' Ram, S' (2010). Design of steetstructures. Pearson Education lndia.3. Ramamrutham, s. (19g6). Design of steer structures (6th ed.). Dhanpat Rai

Pub Company.
4. subramanian, N. (2011). steer structures: Design and practice. oxford

University press, USA.
5' Bhavikatti, s. (2009). Design of steer structures (By iimit state method,, ,'. per lS: 800 2007). l. K. lnteinational pvt Ltd. 

'" \v' r'rrrrt vLatE rrr'r'rruu ,s

",9 ::yj, .R 
(2015). Design of steer structure (By Limit state Method) (Reprint

. . -, 2017). Mark Line publication, Kathmandu.: \r -/_,, -' .4'
,*{'ix l"
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Chapter Hours Mark distribution*
1 4 4
2 13 15
3 4 6
4 10 14
5 10 15
6 4 b

Total 45 60



t

TRANSPORTATION ENGINEERING I

ENCE 304

Lecture
Tutorial
Practical

:3
:2
:1

Year: lll
Part: I

Course Objectives:
This course provides civil engineering students with foundationat knowledge in
transportation system components, ptanning, and engineering. Upon compretion,
students will be able to choose highway alignments, design highway geometrics,
understand highway drainage components, and identiff materiai ,uqrir.runts for
highway construction.

Transportation System, planning and Engineering (10 hours)
1.1 Transportationsystem

1.1.1 Definition, scope and role of transportation
1.1-2 components and characteristics of transportation system
1.1.3 Transportation system classification
1.1.4 Modes of transportation
1.1.5 comparison of different modes of transportation

1.2 Transportationplanning
1.2.1 Need of transportation planning
1-2.2 classification and system approach in transportation pranning
1.2.3 Multimodal transportation planning
1.2-4 Transportation planning and land use transportation model1.3 Transportationengineering
1.3.1 Scope of transportation engineering
1.3.2 Highwayengineering
1.3.3 Airportengineering
1.3.4 Railwayengineering

1.4 Trafficengineering
1.4.1 Definition and scope of traffic engineering
1.4.2 Road user and vehicular characteristics
1'4'3 Perception reaction process, skid resistance and brake efficiency1.4.4 Stopping sight distance and overtaking sight distance

Highway Engineering

engineering and scope
ntages of road transportation

2.1

X @; ,t{tgtory of road development
-** 

?.4 rlt Classjfication of roads in Ner

(4 hours)



2.5 Flighway alignment
2.5.1 Requirements of ideal alignment
2.5.2 Factors controlling highway alignment
2.5.3 Engineering survey for highway alignment
2.5.4 Special consideration in hill road alignment

Geometric Design of Highway (16 hours)

3.1 Factors controlling geometric design of highway
3.2 Design of cross-sectional elements of highway

3.2.1 Typical cross section of highways, urban roads and hill roads
3.2.2 Design of camber, super elevation and extra widening

3.3 Design of horizontal alignment: Tangents; Curves including transition
curves; Hair pin bends; Setback requirement considering sight distance

3.4 Design of vertical alignment: Gradient; Grade compensation; Vertical curve
3.5 Combination of horizontal and vertical alignment, safety in road design

Highway Drainage (4 hours)

4.1 Highway drainage and its importance
4.2 Requirements of highway drainage
4.3 Causes of moisture variation in subgrade soil
4.4 Classification of highway drainage: Surface drainage; Subsurface drainage;

Cross drainage
4.5 Erosion control and energy dissipation measures in highway drainage

structures along with special drainage structures in hill roads

Highway Materials (11 hours)

5.1 lntroduction and classification of highway materials
5.2 Subgrade soil: Desirable properties; CBR test
5.3 Road aggregates: Desirable properties; Lab tests; Gradation analysis
5.4 Bituminous binders: lntroduction, types and lab tests
5.5 Bituminous mixes: Definition and types; Bituminous concrete mix design

Tutorial
1.

(30 hours)
Alignment selection in contour map and geometric design with preparation
of plan, profile and cross section of at least 500 m long road section
(students will work in a group of 6 and prepare a report and presentation)
Design of camber, super elevation and extra widening
Design/calculation of different components of horizontal curyes including
transition curves

tion of stopping sight distance
of vertical curves

sight distance

analysis
Jl r:#l}, ,,'\
': ;j' " rr

2.

3.

esign

':
mix deSign) , .nous mix design (Marshall



8. Video presentations (Geometric elements/drainage componentsihairpin
bends)

(15 hours)
Standard CBR test
LA abrasion, crushing, impact, elongation and flakiness index tests
softening point, viscosity, penetration and ductirity tests on bitumen
Gradation analysis of aggregate
Determination of optimum binder content by Marshall mix design method
(Density void analysis and Marshall stability test)
Bitumen extraction test

sharma, s. K. (2014). principres, practice and Design of Highway
Engineering (ath Edition). S. Chand & Company Ltd.
Khanna, s.K., Justo, c.E.G. ea21). Highway Engineering (Revised 1Oth
ed.). Nem Chand & Bros.
Flaherty, C. A. (2002). Highway Engineering. Edward Arnold publishers Ltd.
Department of Roads, Ministry of Physical lnfrastructure and Transport.
(2013). Nepal Road Standard 2070. Government of Nepal.
Ministry of Urban Development. (2019). Nepar Urban Road standard 2076.
Government of Nepal.
Ministry of Federal Affairs and Local Developme nt. (2014). Nepal Rural
Road standards (20ss,2nd rev. 2or1). Government of Nepal.

Final Exam
The questions will cover all the chapters in the syllabus. The evaluation scheme will be
as indicated in the table below:

There may be minor deviation in mart<i distribution

References

Practical
1.

2"

J"

4.
(

6.

1.

2.

3.

4.

5.

6.

7. restha, D. K., Marsani, A. (2020). Tfqnsoortation Engineering ll (4th

Hon). 
Heritage Publisher and Distributo.ffiili;;:i "1_4H

* t. ;':'' 
-al'i'

ffiJ'''

Chapter Hours Mark distribution*
I 10 12
2 4 6
J 16 20
4 4 8
E

11 14
Total 45 60
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SANITARY ENGINEERING
ENCE 305

Lecture
Tutorial
Practical

:3
:2
:1

Year: lll
Part : I

Course Objectives:
The objective of this course is to provide a comprehensive knowredge of sanitary arfdwastewater engineering and management. lt covers basic theories, principles, designs,qand practical knowtedge in thesl fields. Topics incrude sources ,ro quantity of 

,,,
wastewater' methods of wastewater.examination (physicat, chemicar,lno biorogicar),wastewater microbiotogy, disposat techniques, ol.ign of sewers, treatment prantcomponents' sludge management and *r"iu*rtur lr"l,r"rt methods. The course isfocused to hands-on tearning through examples and lab experiments, which areconsidered highry effective for students to grasp ,no upfry the course materiar.
1 Introduction

(2 hours)1.1 sanitary engineering: Environment, water sanitation, and hygiene aspects1'2 .bjective of wastewiter treatment, disposat, and management1.3 Definitions: Sewage/wastewater; Domestic sewage; !ndustrial sewage;sanitary sewage; storm water; suilage; sewel; Brack water; Brown water;yellow water; Grey water; Sewerag", 
"rrOrq"; 

Rubbish; Solid waste1'4 
ffi:T::i,lrl"dpment 

and importrr"" or*J"tewater rrnugur"nt (Grobar to
1.S Sanitation systems (Conservancy and wateranddemerits .,ts,,vy qrLr witrer carnage systems) with nrerits
1.6 sewerage systems and types (separate, combjned and partiaily separatesystems) with merits, demerits, and engineering significance1.7 Typicar schematic diagram ;r-;;r,"-rlr," lro sorid waste managementmethods: Collection, conveyance, treatment, and disposal

Quantity of wastewater 
@hours)2.1 Dry weather flow and wet weather flow2.2 

ilffi:,,::..il::H;:ase: private and pubtic; Groundwater innttration;
2'3 Factors affecting the quantity of sanitary sewage: popurationi Rate of water
2.4:Tfll,;.,"j.""Y:1y:terinriltration;UnauthirizedcJrrnections

Mi:ilfl ::H:[:1..?:lruiJ;#:il:e#,"*?i::_:,"11:*
3?h*,n9-,h.j.ri,t,;;;;,'.,0i,,Ji::;ihe# ffl,::'llae, time area
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Design and Construction of Sewers (4 hours)
3.1 sewer and its function (open and closed channel flow)
3-2 Shapes of sewers: Circular and non-Circular sections (Merits and demerits)3.3 sewer materials: Requirements; Types (salt glazed stoneware, cement

concrete, cast iron, vitrified clay, wooden, pVC, CPVC, HDPE)
3.4 Design criteria of sewers

3.4.1 Specific gravity of wastewater
3.4.2 Design period and selection criteria
3.4.3 Minimum and maximum verocities; self-cleansing velocity
3.4.4 Sewer size and gradient range
3.4.5 Hydraulic design of sewers by Manning's, Chezy's and Hazen Williams

formulae
3.4.6 Hydraulic elements of sewers for partial flow condition
3.4.7 Partial flow diagrams and its significance
3.4.8 Design of sewers of separate and combined systems

3.5 lntroduction to storm water drainage system
3.6 Construction of sewer: Desk studyi Setting out; Alignment and gradient;

Excavation of trench; Timbering of trench; Dewatering of trench; Laying and
jointing; Testing of sewer (Straightness, obstruction, water and air tests)
Backfilling of trench; Maintenance

Sewer Appurtenances (3 hours)
4.1 Necessity of sewer appurtenances
4"2 lntrodLrction, importance, use, construction, and working mechanism of sewer

appurtenances: Manhole; Drop manhole; Lamp hole; Street irilets; Catcli
basin; Flushing devices; sand, grease and oil traps; lnverted siphon; sewer
outlet; ventilating shaft; wastewater / storm water regulators

Wastewater Microbiology (4 hours)
5'1 Microbes of interest and their rotes in wastewater: Bacteria; Fungi; Algae;

Protozoa; Rotifers; Crustaceans
5.2 Types of microorganisms in wastewater: Based on carbon ,ori.", energy,

and environmental factors (oxygen requirement, pH, salt, temperature)5'3 Requirement for microbial growth: Nutrient; Etectron donor; Acceptor;
Macronutrients and micronutrients; Environmental conditions5'4 Bacterial growth and biomass yield: Bacteriat reproduction; population
dynamics; Growth curve and kinetics; Metabolism process (Anabolism and

.4 catabolism); Waste removal mechanism
,'#@# Decomposition of wastewater and type of .bacteria: Aerobic; Anoxic;
.A,r:41, Facultative; Anaerobic decomposition with ploeeis,microbiology
-<t*- 5.6'''; F,st". of carbon, nitrogen, phosphorous in wasGwater 
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Characteristics and Examination of Wastewater (5 hours)

6.1 lntroduction and importance of characteristics of wastewater
6.1.1 Physical characteristics and their significance: Cotour; Odour;

Temperature; Turbidity
6.1.2 chemical characteristics and their significance: pH; solids;

Carbonaceous nitrogenous: phosphorous contents
6.1.3 Biological characteristics and their significance: Bacteria (Total and

Feacal coliform)
6.2 Sampling of wastewater

6.2.1 Grab, composite, and integrated samptes
6.2.2 Preservation, storing and transportation

6.3 Biochemical oxygen demand (BOD)
6.3.1 Definition of BOD and its significance
6.3.2 BOD in term of population equivalent
6.3.3 Derivation of BOD equation
6.3.4 Rate reaction, ultimate BoD and relation with temperature
6.3.5 Relativestability

6.4 chemical oxygen demand (coD): Deflnition, types and significance
6.5 Examination of wastewater

6.5.1 Necessity of wastewater examination (Forms of phosphorous and
nitrogen, solid fractionation, fractionation of total organic carbon)

6-5.2 Examination of wastewater: Suspended; Volatile; Fixed and total
solids; Settleable and non-settleable solids: Dissolved oxygen (DO);
Theoretical oxygen demand (TOD); BOD with and without dilution;
COD; Total organic carbon (TOC); Total and Kjeldahl nitrogen; Total
phosphorous

Wastewater Disposal (5 hours)
7 .1 Necessity and objectives of wastewater disposal
7.2 National effluent discharge standards and provisions
7.3 wastewater disposal methods: Dilution and Land treatment

7.3.1 Wastewater disposal by dilution process and essential conditions for
dilution: self-purification of rivers/streams; Factors - affecting self-
purification (Dilution, current, sunlight, sedimentation, temperature,
oxidation and reduction); oxygen sag curve; streeter phelp's equation
(Derivation not required)
wastewater disposal by land treatment: suitability of land treatment;
Methods of land treatment (rrrigation, o_verland flow, rapid infiltration,
hrnarl irriaali^^ ^^a ,^----.r-..-- 'r"r!:,.r.r ..
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Wastewater Treatment

8.1 Treatment processes and impurities removal
8.2 Treatment train/process flow diagram
8.3 Physicaltreatmentprocesses

(12 hours)

8.3.1 Racks and screens: Purpose, types and construction (Bar, coarse,
and fine screens); design criteria

8.3.2 Grit chamber: Purpose, construction and design criteria
8.3.3 skimming tank: Purpose, construction, and design criteria
8.3.4 Equalization tank: lntroduction, purposes, and types
8.3.5 Sedimentation tank: Principle of setfling (Type l, ll, lll, and tv),

purpose, types, and design criteria
8.4 Chemical treatment process: Chemical precipitation (Purpose, mixing, and

flocculation)
8.5 Biological (Secondary) treatment process

8.5.1 Objectives of biological treatment process
8-5.2 Principles of biological treatment process (Attached and suspended

growth processes)
8.5.3 Types of biological treatment process

8.5.3.1 sewage filtration, filter types: lntermittent sand filter
(Purpose, construction, working, cleaning, merits and
demerits); Contact bed (purpose, construction, working,
cleaning, merits and demerits); Trickling filter (purpose,
construction, working, cleaning merits and demerits, types _

high and standarcl rates, recirculation, two-stage filters,
design criteria, operational and maintenance issues)
8.5.3.2 Activated sludge process: principle, construction
and process description; Aeration methods (Design
parameters and criteria, secondary clarifier, advantages
and disadvantages); sludge volume/density index and its
significance; control parameters and operational issues
(Filamentous bulking, Foaming and mousse formation, pin-
point floc, deflocculation)
8.5.3.3 Oxidation ponds: purpose, merits and demerits of
oxidation ponds; theory of oxidation ponds; constfuction of
oxidation ponds; commissioning; operation and
maintenance; operational issues; design criteria

8.6 Sequential batch reactor, membrane bioreactor and moving bed bioreactor:
lntroduction, removal mechanism and application

@c'i. *'



sludge Treatment and Disposa! (3 hours)
9.1 Sources and characteristics of sludge
9.2 Estimation of sludge volume; Votume-Moisture relation
9.3 Sludge treatment methods

9.3.1 Grinding and blending
9.3.2 Thickening: Gravity thickener (Purpose, construction and loading

criteria)
9.3.3 Digestion: Aerobic and anaerobic digestion, digestion process, control

of digestion, construction and design criteria of digester
9.3.4 Drying: sludge drying beds (purpose and construction)
9.3.5 sludge disposal methods: Dumping; Landfilling; Lagoons; spreading

on land; composting (purpose, principles, types - windrow and
mechanicar); rncineration (purpose and construction)

9.4 Feacal sludge management practices (Treatment train): lssues, and
challenges in Nepal

10 onsite Sanitation of waste from lsolated Facilities (3 hours)
10.1 On site sanitation: Definition, necessity, and types
10.2 Solid Waste Management: Definition, necessity, 3R principles, composting

and types
10-3 Pit privy: Purpose and construction; Ventilated inrprovecl pit la1rine (Vlp) -

Purpose, construction, design criteria, types (single pit, double pits and
multiple pits, advantages and disadvantages)

10.4 Pour flush latrine: purpose, construction, and design criteria
10'5 Septic tank: Purpose, construction, design criteria, working and maintenance
10'6 Septic tank effluent disposat methods: Drain field (Purpose, construction, and

design criteria); Soak pit (Purpose, construction, and design criteria);
Evapotranspiration mound (Purpose and construction); Leaching cesspool
(Purpose and construction)

1a-7 Design of VIP latrine, pour flush latrine, septic tank, drain field, and soak pit

Tutorial
1.

2.

3.

(30 hours)
Preparation of typical schematic diagrams of wastewater, solid waste
treatment and management
Estimation of sanitary sewage, storm water and wastewater for separate,
combined and partially separate systems
Design of sewers for separate and combined systems, design criteria of
sewers, partialflow conditions in sewers

b.
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Streeter-Phelp's equation, Numerical on purification of rivers/streams, and
requirements of degree of treatment
Numerical on screening, grit chamber, sedimentation tank, trickling filter,
activated sludge process, and oxidation pond, preparation of treatment trains
Numerical on sludge volume determination, Volume-Moisture relation and
design of digesters, schematic diagram of type of digesters
Design of VIP latrine, pour flush latrine, septic tank, drain field, and soak pit,
sanitary calculation and drawing of an urban household
Numerical on bar screens, grit chamber, and sedimentation tank
Numerical on oxidation ponds and activated sludge process

(15 hours)
Determination of suspended, dissolved, voratire and total solids
Determination of biochemical oxygen demand
Determination of chemical oxygen demand
Determination of sludge volume index, MLSS, and MLVSS
Determination of ammonia/nitrate and phosphate
Video presentation or observation of wastewater treatment plant

10.

11.

12.

. Practical
1.

2.

3.

4.

5.

6.

Assignment
Design of community wastewater treatment system or feacal sludge treatment plant
(Quantity estimation, treatment system and sludge disposal). A treatment train
system can be modelled and designed using free tools such as WRC STOAT-

Final Exam
The questions will cover all the chapters in the syllabus. The evaluation scheme wilt be as
indicated in the table below:

CTJ

Mark distribution*

may be minor deviation

-,.\

Ghapter Hours

1 2 3
2 4 5
3 4 5
4 3 3
5 4 b
b 5 6
7 5 6

*\8 12 17
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ENGINEERING HYDRO LOGY /
ENCE 306

Leeture
Tutorial
Practical

:3
:2
;212

Year: lll
Part: I

Course Objectives:
The objective of this course is to provide students the concept of hydrology and

meteorology with computational analysis for the design and management of water

resources projects using practical approach on the application of hydro-meteorological

knowledge to solve engineering problems. After completion of this course students will

be able to estimate precipitation, hydrological losses and runoff from a watershed,

measure the streamflow and analyze hydrographs, floods and flood routing.

lntroduction (3 hours)

1.1 Scope and application of engineering hydrology

1.2 Hydrologic cycle and water balance equations

1.3 Development of hydro-meteorological study and data in Nepal

1.4 Delineation of hydrological boundary and its characterization

Precipitatiotr

2.1 Causes, forms and types of precipitation

2.2 Rainstormhydrology

(8 hours)

2.2.1 Rainfall Measurement: Types, network and adequacy of rain-gauges

2.2.2 Preparation of rainfall data: Estimation of missing rainfall data; Test

for consistency of recorcl kry double mass curve

2.2.3 Presentation of rainfall data: Mass curve; Hyetograph; Point rainfall;

Moving average annual rainfall graph

2.2.4 Cumulative distribution and probability density functions of rainfall

2.2.5 Mean rainfall over an area: Arithmetic mean, Thiessen and lsohyets

2.2.6 Depth duration (DD), depth area duration (DAD) and intensity

duration frequency (lDF) curves
2.2.7 Frequency of rainfall; Goodness of fit test (Chi square test)

2.2.8 Probable maximum precipitation (PMP)

2.3 Snowstormhydrology
2.3.1 Snow climatology, snow distribution and snowpack condition

2.3.2 Snowfall measurement: Snow depth, snow stakes and snow boards

2.3.3 Water equivalent of snow: Snow density; snow gauges and tubes

2.3.4 Remote sensing of snowpack; Ultrasonic snow depth sensor
2:3.5 Snow-melting runoff process; Snowmelt-runoff modeling

in a warming world

f-r)
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Abstractions from Precipitation (Hydrological Losses) (6 hours)

3.1 lnitial losses: lnterception and depression storage

3.2 Evaporation
3.2.1 Meteorological parameters: Radiation, temperature, vapor pressure,

humidity and wind sPeed

3.2.2 Measurement of evaporation by Evaporimeters

3.2.3 Empirical evaporation equations: Meyer',s and Rohwer's formulae

3.2.4 Evaporation estimation by water-budget and energy-budget methods

3.3 Evapotranspiration
3.3.1 Actual evapotranspiration and measurement by Lysimeters

3.3.2 Potential evapotranspiration and estimation by Penman's equation

3.4 Infiltration
3.4.1 Measurement of infiltration by lnfiltrometers

3.4.2 lnfiltration models: Horton; lntroduction to Kostiakov, Phillip and

Green-AmPt
3.4.3 lnfiltration indices: Q and W

Surface Runoff (3 hours)

4.1 Factors affecting runoff from a catchment

4.2 Runoff characteristics of rivers and streams

4.3 Rainfall runoff relations

4.4 Monthly flows by regional formulae (MlP, WECS and MHSP methods)

4.5 Annual runoff hydrograph
4.6 Basics of rainfall-runoff modeling

Streamflow Measu rem e nt (5 hours)

5.1 Stream gauging: Site selection for stage and flow measurements

5.2 Stage measurement: Staff and wire gauges; Float gauge recorder; Bubble

gauge; Radar sensor
5.3 Velocity measurementtechniques
5.4 Streamflow measurement: Velocity area method (Using current meter);

5.5 Streamflow measurement through structures (Notches, weirs and flumes)

5.6 Streamflow estimation by slope area method

5.7 Rating curves: Development (Permanent and shifting control); Extrapolation

and application

hydrograph

t f'!a-a;;'\.

3

Hydrograph Analysis

''''fli.-l --

(8 hours)

6.,4;., Components of a rainstorm hydrograph
.:r9',,,.fj ctors affecting shape of rainstorm hy,.,i;:', ,..] .r,I

.-6,.13- ,,,,€eParation of base flow
"'6.4ii Effqdiive rainfall hyetograph and

6.5 Unithydrographs: lntroduction;

,fr1



6.6 Derivation of unit hydrographs from isolated and complex storms

6.7 Derivation of unit hydrographs of different durations (Superposition and the

S-curve)
6.8 Synthetic unit hydrograph (Snyder's method)

Flood Hydrology (8 hours)

7.1 Design flood and its frequencY

7.2 Relation of flood frequency with risk and lifespan of structure

7.3 Design floods in gauged river basins by flood frequency analysis

7.3.1 Plotting positions and probability distributions for flood prediction

7.3.2 Flood statistics and frequency factors

7.3.3 Gumbel extreme value type I distribution

7.3.4 Log Pearson type lll distribution

7.3.5 Log Normaldistribution
7.3.6 Goodness of fit tests (Chi square test)

7.4 Design floods in ungauged river basins

2.4.1 Rational method using Mononobe's equation for rainfall intensity

7.4.2 Rainfall-runoff methods: Snyder, BD Richard and PCJ models

7.4.3 Regional empirical formulae: Dickens, WECS and MHSP methods

7.5 Flash floods
7.5.1 lntense rainfall (Cloud outburst; Stationary monsoon troughs;

Monsoon depressions)

7.5.2 Glacial lake and landslide dammed outburst floods

7.5.3 lmpact of climate change on flash floods

7.6 Probable maximum flood (PMF)

7.7 Basics of flood modeling

8 Flood Routing (4 hours)

8.1 Concept of reservoir and channel routing; Basic equations

8.2 Hydrologic channel routing (Prism and wedge storage)

8.3 Muskingum equation and estimation of parameters (K and x)

8.4 Muskingum method of channel routing (Linear reservoir)

8.5 Clark's method for instantaneous unit hydrograph (Time area histogram)

Tutorial
1. Adequacy of rain gauges and estimation of missing rainfall

2. Test for inconsistencies of rainfall data (Double mass curve)

3. Estimation of mean rainfall over an area by 3 methods

4. Construction of depth duratio-n, IDF and DAD curves

5. Frequency analysis of ra.intdrll'

(30 hours)

...6",-/*l;r,.Podness of fit tests (Chi squared test)

71,'' e{gtimation of evaporation by Meyer's and Rohwer's equations

.. 8; Estirq?tion of PET by Penman's equation

9. Estimation of parameters of Horton's infiltration model Ik_PA& -- A't 
,{q10 - e X.'



10.

11.
12.
13.

14"

15.

16.

17.

18.
. 19.

20.

Practical
1.

2.

3.

Estimation of rnonthly flows by rainfall-runoff equations and regional

methods (MlP, WECS and MHSP)

Discharge computation by velocity area using current meter

Discharge estimation by slope area method

Derivation of unit hydrographs from isolated and complex storms

Derivation of unit hydrographs of different durations

Estimation of frequency of design flood based on risk and life of a structure

Frequency ana[ysis of flood data and fitting of distributions (Gumbel, LPlll

and LN)

Flood estimation by rational, regional rainfall-runoff and empirical methods

Estimation of Muskingum routing parameters k and x

Channelflood routing by Muskingum method

Channel routing by time area histogram and Clark's IUH

(15 hours)

Delineation of a catchment and estimation of monthly flows and floods by

different methods of a selected river

Video presentation and observation of meteorological instruments

Video presentation and discharge measurements by current meter

Final Exam
The questions will cover all the chapters in the syllabus. The evaluation scheme will be

as indicated in the table below:

* There may be minor deviation in marks distribution.
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Chapter Hours Mark distribution*

1 3 4

I () 8

J o 8

4 J 4

5 5 8

6 8 12

7 8 10

8 4 6
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ENGINEERING ECONOMICS /
ENCE 307

Lecture
Tutorial
Practical

Course Objectives:
The objective of this course is to provide concept of economic principles and the
economic environment at the project, firm, societal, and national levels, enabling them
to analyze cause-and-effect relationships. The course aims to equip students with the
ability to apply economic theories and tools for project selection, equipment
replacement, property valuation, and price variation. By the end of the course, students
will be able to evaluate alternatives and make informed, economically sound decisions
in engineering and business contexts.

lntroduction (2 hours)

1.1 Micro, macro and engineering economics (History, fundamentat principle
and application)

1.2 Terminology related to engineering economics
1.3 Economic decision and role of engineers in decision making
1.4 Caslr fluw and caslr flow diagram

Market Economics

2.1 Market, demand, supply and relationship
2.2 Elasticity, application of elasticity and government policies
2.3 Externality and market inefficiency
2.4 Market failure and firm behavior

(3 hours)

Cost (g hours)

3.1 Cost classification
3.1.1 Total, average, fixed, variable, and marginalcosts
3.1.2 Direct, indirect, and standard costs
3.1.3 Cash versus book cost, manufacturing and non-manufacturing cost
3-1.4 sunk cost, opportunity cost, element of cost, life-cycle cost

3.2 Cost estimation and control

(6 hours)

and continuous

Year: lll
Part : I

:3
:1
:0
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4.3 Economicequivalence
4"4 Cash flow types (Single, uniform, linear gradient,

irregular)

Methods of Economic Analysis

5.1 Capital budgeting
5.2 Minimum attractive rate of return (MARR)
5.3 Economic analysis of single and multiple projects

5.3.1 Payback period (Simple and discounted)

geometric gradient and

(12 hours)

5.3.2 Equivalent worth (Net present, annuar, future and capitalized)
5.3.3 Rate of return (lnternal and external)
5.3-4 Public sector economic analysis (Benefit cost analysis)
5.3.5 Financial and economic analysis

5.4 Weighted average cost of capital (WACC)
5.5 Repeatabilityassumption and co-Terminatedassumptions
5.6 Multiple investment project alternatives (Dependent, independent and

contingent)

Replacement Analysis

6.1 Replacement strategies (Asset life and
defenders)

6.2 Economic service life of an asset
6.3 Replacement strategy for asset (project

horizon)

Risk Analysis

(5 hours)

selection of challengers over

with finite and infinite planning

(5 hours)
7.1. Origin of risk in projects
7.2 Risk analysis of projects (Sensitivity, breakeven and scenario analyses)
7.3 Decision tree

Depreciation and Taxes (5 hours)

8.1 Concept and terminology
8'2 Depreciation calculation (Straight line, declining balance, sinking fund, sum

of the year digit and modified accererated cost recovery methods)
8.3 Tax and corporate income tax
8.4 Economic analysis (After-tax cash flow)

of Nation lncome (5 hours)

domestic product (Compongn$i,1eal and nominal gross domestic

(Measurement, job search, minimum wage law)

" bil.
q.

6-,

?r' .}W^



9.3 lnflation
g'3'1 causes, effects and measurement of infration9.5.2 Constant and current cash flow
9.3.3 Equivalencecalculation underinftation
9.3.4 lnflation controlling measures

9.4 Rear and nominar exchange rates, fiscar budget and monetary poricy9.5 Financialstatement

Tutorial
(15 hours)1' cash flow diagram construction, apply and analyze it for different projects2' Problems related to market equilibrium, elasticity, and government poticies3' Exercises on calcutating interests, and analyze cash flows with economicequivalence

4. Apprication of capitat budgeting techniques for given cash frows5' selection of best replacement strategies and also, apply risk analysis forreal case
6' computation of after-Tax cash frow for economic anatysis
7 ' calculation and analysis of gross domestic product, performing equivalencecalculations under different inflation scenarios, analyze real and nominatexchange rates
8' carcuration of price variation and price escaration9. Summarize the fiscat budget

Final Exarn
The questions will cover all the chapters in the syllabus. The evatuation scheme will beas indicated in the table below:

nordeviationffi
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conomics: prentice Hall, lnc.

). Economics: principles,

Chapter Hours Mark distribution*
1 2 3
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