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1. Surveying
1.1 (ieneral
L1 Principle and tvpes of surveyving
1.1.2 Units, scales and maps
1.1.3 Field books and Level books
1.2 Levelling
1.2.1 Principles and mcthods ol levelling
1.2.2  Levelling instruments and accessories
1.3 Planc Tabling
1.3.1 Lquipmens required
1.3.2 Methods of plane tabling

[.3.3 Two and three point problems
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1.4 Thendolite and Traverse surveying
L4l Buasiwc difference between dilTerent theodohles
1. 4.2 Temporary adjustments of theodoliies
1.4.3 Fundamental lines and desired relations
1.44 Tacheometry: stadia method
1.4.5 Trigonometrical levelling
4.6 Checks in closed iraverse
1.5 Contouring
1.3.1 Characteristics of contour lines
[.53.2 MNothod of localing contours
1.53 Contour plotting
1.6 Setting Onut: Small buildings and Simple curves
2. Construction Materials
2.1 Stone
2.1 Formabion and availability of stones in Nepal
2.1.2 Methods of laying and construetion with various stones 2.2 Cement
2.2.1 Duatferenf cements: Ingredients, propertics and manufacture
222 Slorage and lranspord
223 Admixtures
2.3 Clay and Clay Products
231 Bnek: type, manulaclure, layving, bonds
2.4 Puaints and Yarnishes; Type and selection; preparation technigques and use
2.5 DBitumen; Twpe, sclection and use
3. Mechanics of Malerials and Structures
3.1 Mechanics ol Malcrials

J 10 Tmlernal elTects ol loading
312 Ultimate strength and working stress of materials
3.2 Mechanics of Beams
321 Relatiom between shear foree and bending moment
3.2.2 Shear and bending moment diagrams Loy stalically delenminaie beams under various
lypes of loading
3.3 Simple Suut Theory
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4. Hydraulics
4.1 General
4,1.1 Properties of fluid: mass, weight, specific weight, density, specitic volume, specific
mravily, viscosily
4,12 Pressure and Pascal's aw
4.7 Hyedro-Kinematics and Hydro-Dynanics
4.2.1 Lnergy of flowing liquid: clevation enerey, Kinetic energy, potential enaroy,
mlemal energy
4.3 Measurcment of Discharge
4.3 1 Weirs and notches
4.3.2 Ihscharge lormulas
4.4 Flows: Characteristics of pipe flow and open channcl tlow

5. Soil Mechanics 5.1

Cieneral
Al Sl types and classifeabion
5.1.2 Three phase gystem of soil
3.L.3 Unit Weirhl of soil mass: bulk densily, saturated densily, submeroed density and

dry density
5. 1.4 Interrelationship between specific gravity, void ratio, porosity, degree of saturation,
percentige of air vords air conlenl and densily ndex
5.2 Boil Water Relation
5.2.1 Terzaghi's principle of elTective stress
5.2.2 Darey's law
5.2.3 [Facrtors atfecting permeability
5.3 Compaelion of soil
33,1 Fuaelors alTecuing sl compaction
5.3.2 Optimum moisture content
533 Relation between dry density and moisture content
5.4 Shear Strength of Soils
54.1 Mohr-Coulomb failure theory

5.4.2 Cohesion and angle of intemal friction
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5.5 Earth Pressures

1

Sl Active and passive earth prossures

i

5.2 Lateral carth pressure thoory
5.5.3 Ranking's carth pressure theory
5.6 Foundation Enginesring
5.6.1 Toreaght's peneral bearinge capacity [ommulas and ther application
H. Structures
f.1 R.C Sections m Bending
a1 Under remdoreed, over remloreed and balanced scolions
6.1.2 Analysis of single and double reinforced rectangular sections 6.2
Shear and Bond for B.C, Sections
6.2.1 Shear resislance ol a R.C. section
6.2.2 Types of Shear remlorcement and thor desiem
6,23 Determination of anchorage length
6.3 Design and Working System of TL.C. Structures
641 Simgly and doubly remloreed reclangular boams
6.4.2  Simple onc-way and two-way slabs
.43 Axially lnaded short and long columng

7. Building Construction Technology

7.1 Foundanions
701 Subsoil exploration
712 Type and suntability of dilTerent foundations: Shallow, deep
T.1.3 Shoring and dewalering
7.1.4 Design of simple brick or stone masonry toundations 7.2 Walls
T.2.1 Type and thickness ol walls
T.2.2 Use of scalfolding
7.3 Damp Proofing
T30 Source of Dampmess
T.3.2 Remedial measures for damp proofing
7.4 Concrete Technology
T.4.1 Constituents of cement concrete

T4.2 Grading of agoregates

94
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7.4.3 Concrete mixes
744 Waler coment ralio
T4.5 Faclors allecung sirength ol conereie
7.4.6 Form work
T4.7 Curing
1.5 Wood work
7.5.1 Frame and shutters of door and window
T.5.2 Timber construction o upper [Noors
T.5.3 Design and construction of stars
7.6 Flooring and Finishing
T.a.1 Floor mishes: brick, conerele, Nasslone
T.6.2 Plastering
8. Water Supply and Sanitation Engincering
8.1 General
B.0.1 Objectives ol water supply system
8.1.2 source of wartcr and 1ts selection: gravirty and artisan springs, shallow and deep
wills; mlilraton galleres
8.2 Gravity Water Supply System
8.2.1 Design perind
#.2.2 Determmanon of daly waler demand
8.2.3 Derermination of storage tank capacity
£.2.4 Selectiom ol pipe
2.5 Pipe Iime design and bydrauhie grade hne
8.3 Desien of Sower
831 Quantity of sanmilary sewage
#.2.2 Mauximum, Mimmum and sell cleanmyg velocily
$.4 [xercta Disposal and Unsewered Arca
8.4.1 Pitlamne

H.4.2 Design of septic tank
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9. Irrigation Engincering
Y.1 Genwral
9.1.1  Need for imgation; advantages of nrigation
9.1.2  Sources of irrigation: water, river & streams. around water and others
9.3 Methods ol mgalion: surface, sub-surlace and olhers
9.2 Imgaton Waler Reguirement
9.2.1  Crop scason, principal crops, and crop water requirements
0.2.2 Base penod & duty
9.3 Imgaton Canals
9.3.1  Canal losses and thenr minimization
Q3.2 Irvipation requircments and desipn discharee of canal permissible velocities [or
dilTerent canals
933 Design of canal based on Manming's & Lacey's formulac
9.3.4 Need and location of cscapes
035 (Components of distribution system
10. Highway Engineering
10,1 CGeneral
10121 Tntroduetion Lo ransportalion systems
101.1.2 Historie development of roads
101.1.3 Classitication of road in Nepal
100.1.4 Basic reguirements of road alignment
(0.2 Creometric Design
1i12.1 Basi¢ design control and criteria for design
10.2.2 Elemwents ol cross scelion, bypieal eross-section [oe all roads in ling: and
cutling
110.2.3 Camber
10.2.4 Determination of radivs of horizontal curves
101.2.5 Superlevation
110.2.6 S1zht distances
100.2.7 Gradicot

10L2.8 Use of Nepal Road Standardand subsequent revision in road design
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1.3 Dramage Systcm
10231 Toporbanee of dramage systern and requiremenls of a good dratnage syslem
104 Road Pavement: Pavement structure aud 1ls componenis: subgrade, sub-base, base
and surface courses
(0.5 Road Machineries
10.5.1 Earth moving and compacting machines
1.6 Road Construction Technology
0.7 Brdee: T-heam bride and Timnber hridwes
(0.8 Rouwd Maintenance and Fepair: 'L'ype of maintenance works
10,9 Tracks and Trails
L0 10 Airport Engineering: Planning and lavoul ol Helipors: Terminal Buildioe and
Conirol Tower; Drainage Sysiem [or Anporls
11.EstimatingandCosling
1.1 General
11.1.1 Main ilems ol work
11.1.2 Umts ol measurement and payvment of vanous 1tems o work and malenal
11,13 Standard ¢stimate formars of government offices
1.2 Rate Analysis
11.2.1 Basic general knowledge on the use of rate analysis norms prepaccd by Ministesy
ol Worke and Transport and the disteict rates prescribed by district
development commullee
1.3 Specifications
1137 Interpretabion of spect Acations
[1.4 Valuation
11.4.1 Methods of valuation
11.4.2 Basic peneral knowledere ol standard fonmals used by commercial banks and
NI for valuation
12. Construction Management
2.1 Orgamizabion
12.1.1 MNced tor oreanization
12.1.2 Responsibilities of a civil Sub- engineer

12.1.3 Relation between Owner, Contractor and Engineer
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12.2 Site Management

12.2.1 Preparation of sile plan

12.2.3 Measures to improve labor efficiency

12.2.4 Accident prevenlion

12,3 Procurement and Contract Procedure
1237 Comtracts and ils Lypes
12.3.2 Deparlmental works and day-work
12.3.3 Preparation of tender document
12.3.4 Tender procedure
12.5.5 Cuntraet asreement
12.3.6 Conditions of contract
1237 Comslruction supervision
2.4 Accounts
12.4.1 Administrative approval and technical sanction
12.4.2 Familiavily with standand account keeping [ormals used in povernmental
organiations
12.4. 3 Muster roll
12.4.4 Completion report
2.5 Planning and C'onlrol
12.5.1 Constructiom schedule
12.5.2 Equipment and matcrials schedule
12.5.3 Construction stages and operalions
12.5.4 Bar chart
(@) FFYeL TFaul
1. Computer fundamental
2. Operating System
3. Word processing
4. Electronic spreadsheet
5. Database management system

f. Presentation system
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