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Section (A)

1. Structural Engineering

1.1 Reinforced concrete structures: difference between working stress and limit state philosophy, design
of beam and slab, analysis of RC beams and slabs in bending, shear, deflection, bond and end
anchorage, design of axially loaded columns; isolated and combined footings, introduction to pre-
stressed concrete

1.2 Steel and timber structures: standard and built-up sections: design of riveted, bolted and welded
connections, design of simple elements such as ties, struts, axially loaded and eccentric columns,
column bases, design principles of timber beams and columns

1.3 Requirements of earthquake resistant building construction

1.4 Mandatory rule of thumb in building design

1.5 Structural design of bridge: various types of bridges, selection and type of bridges and economic
span length, types of loads, forces and stresses, live load, impact load, wind load, longitudinal
forces, lateral loads, centrifugal force, width of roadway and footway, general design requirements,
solid slab bridges, deck girder bridges, B.M. in slab supported on four edges, distribution of live
loads on longitudinal beams, method of distribution coefficients, Carbon’s method, design of a T-

beam bridge, balanced cantilever bridge, design of box culvert
2. Geotechnical Engineering

2.1 Soil Mechanics
2.1.1 Identification and classification of soils
Field identification of soils and soil classification: descriptive, textural, ISI, MIT and




USCS
2.1.2 Permeability of soils
Factors affecting permeability of soil, determination of coefficient of permeability:
laboratory and field methods
2.1.3 Effective stress
Factors affecting effective stress, capillary rise, quick sand condition
2.1.4 Seepage analysis
Flow net, application of flow net, seepage below concrete dam, sheet pile and safety
check, seepage analysis through earthen dam and filter layer design, techniques to reduce
discharge and to increase safety of dam
2.1.5 Compaction of soil
Concept of compaction, lab test, factors affecting compaction, specification of
compaction, field control of compaction, methods of compaction in field and their
suitability, special parameters to be considered for compaction in road, earthen dam
2.1.6 Shear strength of soils
Concept of shear strength, principal planes and principal stresses, Mohr- Coulomb theory
of shear strength, calculation of normal stress and shear
2.1.7 Consolidation and settlements
Concept of consolidation, types of consolidation, test of consolidation, NC, OC, OCR,
pre consolidation pressure, calculation of settlement, settlement of structures resting on
soil: its nature, causes and remedial measures
2.1.8 Stability of slopes
Causes of slope failures, types of slope and slope failures, critical surfaces
and factor of safety, method of stability analysis and stability number, bio engineering:
advantages, principles, concept, components and uses in stabilization of slope
2.2 Foundation Engineering
2.2.1 Introduction
Types of foundation, factors affecting on selection of foundation, requirement and criteria
of ideal foundation, types of load for design of foundation, criteria for selection of depth
of foundation
2.2.2 Earth pressure and retaining structures
Rankine’s earth pressure theory, Coloumb'searthpressure theory, trial wedge theory, types
of earth pressure, types of retaining wall, stability analysis of earth retaining structures,
techniques to increase stability of retaining wall
2.2.3 Bearing capacity and settlements
Types of bearing capacity and factors influencing bearing capacity, effects of various
factors on bearing capacity, modes of foundation failure, Terzaghi’s general bearing
capacity theory, ultimate bearing capacity of cohesionless and cohesive soils, settlement:
types, nature and effects
2.2.4 Types of foundation and their suitability in context of Nepal
Condition to use spread or strap or combined footing; mat: types, bearing capacity,
construction approach,floating mat, compensating mat; pile: types, load carrying capacity,
negative skin friction (NSF) and calculation; comparision between pile, pier, and caisson;
caisson: types, bearing capacity, construction of well, tilt and shift of well and its
retrofication and prevention
2.2.5 Design of foundation
Design of spread foundation, combined footing, strap footing, mat foundation, pile
foundation, well foundation
2.2.6 Foundation stabilization, underpinning and geotechnical process
Soil stabiliazation, stone column, sand pile, dynamic deep compaction, grouting and its
methods, methods of underpinning, methods of dewatering
2.3 Site Investigation and Soil Exploration
2.3.1 Purpose of site investigation, planning of investigation, stages of investigation, methods of
boring, types of soil samples
2.3.2 In-situ test: standard penetration test, dynamic cone penetration test, correction of N value,



calculation of bearing capacity using N value for isolated footing, mat, pile and well, plate
load test, pile load test
2.3.3 Preparation of site investigation report

Section (B)

3. Water Resource Engineering
3.1 Hydrology and Sediment

3.1.1 Rainfall measurements and related analysis

3.1.2 Flow measurements, rating curve and generation of flow data

3.1.3 Estimation of long term daily and monthly flows, low flows

3.1.4 Hydrograph analysis, synthetic unit hydrographs

3.1.5 Flood frequency analysis, estimation of design flood

3.1.6 Collection of sediment data, sediment rating curve, estimation of sediment yield and
concentration, reservoir sedimentation

3.1.7 Ground water hydrology

3.2 Hydraulics

3.2.1 Fluid pressure, fluid kinematics, dynamics of flows

3.2.2 Boundary layers, uniform flow, steady flow, laminar and turbulent flow

3.2.3 Bernoulli’s equation and its applications

3.2.4 Laminar and turbulent flow in pipes

3.2.5 Concept of specific energy and gradually varied flows in open channel

3.2.6 Hydraulic jump and its types, flow profiles

3.3 Irrigation

3.3.1 Function, advantages and disadvantages of irrigation; status and need of irrigation in Nepal

3.3.2 Crops and soils, crop water and irrigation water requirements, water availability for
irrigation

3.3.3 Irrigation methods (surface, sub-surface, sprinkler and drip), their suitability, advantages
and disadvantages

3.3.4 Canal types, network and alignment, canal losses, commadarea, duty and delta

3.3.5 Silt theories, design of earthen and lined canals, canal standards, specific considerations for
hill irrigation

3.3.6 Design of irrigation structures on permeable foundation (seepage theories, piping & uplift)

3.3.7 Design of weir and barrage (crest, length and thickness of impervious floor)

3.3.8 Design of silt control structures (excluder, ejector and settling basin)

3.3.9 Design of energy dissipaters (hydraulic jump and stilling basins)

3.3.10 Design of river training works (guide bund, levees and spurs), water shed management

3.3.11 Design of regulators, drops, cross-drainage and outlets

3.3.12 Waterlogging (causes, effects and measures), design of surface and subsurface drainage

3.3.13 Planning and Management of Irrigation System

3.4 Hydropower

3.4.1 Hydropower development in Nepal, policy, acts and regulations

3.4.2 Types of hydropower projects (run-off river, peaking rorstorage, and pump storage)

3.4.3 Flow duration curve, determination of reservoir capacity, reservoir sedimentation, useful

life of reservoir

3.4.4 Power demand analysis and forecast

3.4.5 Potential and firm power, maximum power output, firm energy, surplus energy, seasonal
energy, and average annual energy

3.4.6 Concept of load, load curve, capacity factor, load factor, and utilization factor

3.4.7 Power demand variation (daily, weekly, monthly, seasonal, and annual)

3.4.8 Layout of reservoir, diversion structures, de-sanding basin, water conveyance system, fore-
bay, surge tank, penstock, power house, draft tube, tailrace, switch yard, and auxiliary
structures

3.4.9 Dam classification and their usage based on functionality, acting forces,and construction
material; selection of dam based on construction material, topography, economy and



purpose

3.4.10 Concrete gravity dams: forces on gravity dams, their line of actions, stability against
sliding, overturning, and floating

3.4.11 Embankment dams: earth and rock-fill dams; basic design principles, concept of seepage
through embankments, considerations in foundation and slope stability

3.4.12 Concept of coffer-dam and their usage

3.4.13 Design of spillways, types of spillway gates, location, and their functions

3.4.14 Energy dissipation methods, types of energy dissipaters, design of stilling basin and
aprons

3.4.15 Design of intake, trash rack, gravel trap and approach canal

3.4.16 Types, location, and usage of de-sanding basin, suspended sediment characteristics,
sediment velocities to be considered in de-sanding basin design, design of de-sanding
basin, flushing of sediments from de-sanding basin

3.4.17 Hydraulic tunnels: pressure and non-pressure tunnels, tunnel cross-section and size, head
loss in tunnels, concept of tunnel stability and protection measures, tunnel linings

3.4.18 Water hammer, hydrodynamic pressure calculations, design of fore-bay basin

3.4.19 Importance, location and application of penstock, anchor blocks and saddle support

3.4.20 Underground and surface power houses, power house dimensions and design, tailrace

3.4.21 Types and selection of turbines, concept of specific speed, gates and valves, draft tube,
need and working principle of governors

Section (C)

4. Transportation Engineering
4.1 Highway engineering
4.1.1 Highway Planning and Survey
Approach to road planning: establishing economic and environmental viability, evaluating
alternatives, historical development of road construction in Nepal, classification of roads,
national road network of Nepal , road survey and quantity calculation, process of
identifying best route location, map study and reconnaissance survey, preliminary and
detail survey, recommendation for best alignment, highway alignment and controlling
factors, Asian Highway in Nepal and NRS-2045, NRS 2070
4.1.2 Geometric Design of Highway
Basic design control and criteria: design speed, vehicle charecteristics, traffic volume & its
composition, topography, elements of highway cross section, highway curves: tangents,
type of curves, transition curves, reverse curves and their functions, circular curves, super
elevation, stopping sight distance, vertical curves, gradients, average gradients and
ruling gradient, Crest curve and sag curves, design considerations of horizontal and
vertical alignment, extra widening, set back distance
4.1.3 Evaluation of subgrade soil
Function of subgrade soil, CBR ant its test, group index, plate load test, determination of
modulus of subgrade reaction (k), dynamic penetration test and its application
4.1.4 Hill Roads
Hill road design: speed, sight distance, geological conditions and alignment selection
criteria, gradient selection, Hair Pin Bends, horizontal curves, passing lane in hill roads,
retaining and slope protection structures in hill roads, use of bio-engineering, drainage
structures, stability of formation width and cut and fill slopes
4.1.5 Highway Drainage
Importance of highway drainage: surface drainage and estimation of water quantity, design
of drainage structures, erosion control and dissipating structures, subsurface drainage, cross
drainage structures and types
4.1.6 Highway Materials
Binding materials, types of aggregate and tests on their gradation, strength, durability,
mathematical and graphical method of aggregate gradation, binding materials, bitumen,
road tar, penetration test,



4.1.7 Traffic Engineering
Traffic engineering and scope, interrelationships between human/machinery/environmental
elements, impact of human and vehicular characteristics on traffic planning, traffic
operations and regulations driver and vehicle control, traffic control devices, traffic flow
counts and speed studies, traffic flow characteristics traffic count and presentation, O
and D studies, parking studies and accident study and analysis, basic requirements of
intersections, types of intersections and configuration, channelized and unchannelized
intersections, design of intersections, traffic signs, signals, road marking, road delination,
road lighting, factors influencing night visibility, design of the lighting system, traffic
projection and forecasting
4.1.8 Road Pavement
Types of road pavements, flexible and rigid pavement, loads and other factors controlling
pavement, design methods for flexible pavements, design methods for rigid pavements,
stress due to load, temperature and sub-grade friction, functions of pavement structure, axle
load, damaging factor of axle loads, different types of pavement surface
4.1.9 Road Construction Technology
Activities and techniques used in road construction, tools, equipment and plants used in
road construction, preparation of road subgrade, excavation, filling, compaction, moisture
density relationship, field compaction control, soil stabilization, Construction of asphalt
concrete layers including prime coat, tack coat, and seal coat, construction procedure of
penetration macadam, construction procedure of bituminous bound macadam, construction
procedure of plain cement concrete pavements
4.1.10 Highway Maintenance, Repair and Rehabilitation
Classification of maintenance activities for on road and off road structures, inspection,
prioritization and planning of maintenance operations, evaluation of pavement distress and
pavement condition, types and methods of pavement repair, regular, recurrent, periodic
maintenance, types of overlay and strengthening of existing pavements
4.2 Airport Engineering
4.2.1 Introduction
4.2.1.1 History of civil aviation in Nepal
4.2.1.2 Role and functions of Ministry of Culture, Tourism and Civil
Aviation (MoCTCA) and Civil Aviation Authority of Nepal
4.2.1.3 Role of International Civil Aviation Organization (ICAO)
4.2.1.4 The economic, political, and social roles of airports
4.2.2 Airport Planning
4.2.2.1 Planning consideration: Airport and airport systems, airport
system planning, airport master plan and strategic plan, information required, preliminary
feasibility, role of financing
4.2.2.2 Forecasting for planning purpose (Passenger, Aircraft, Cargo, Mail): Inventory and
forecasting, factors affecting traffic growth, principles of forecasting, forecasting
methods, accuracy and limitations of forecasting
4.2.2.3 Airport site evaluation: factors affecting airport location
4.2.2.4 Airside development: Physical characteristics runway, taxiway & apron, airport capacity
and delay.
4.2.2.5 Landside development: Passenger terminal building and Terminal System, Design
Considerations, apron-gate system, passenger processing, passenger amenities & baggage
handling
4.2.2.6 Environment and aviation activities: aircraft noise, air quality in the vicinity of airports,
global environment problem arising from airport use, water and soil pollution in the
vicinity of airports
4.2.2.7 Land-use planning: assessing noise for land-use planning, risk of accident around airports
4.2.3 Geometric Design of Aerodrome
4.2.3.1 Design of Runways: Definitions, aerodrome reference code,
factors affecting the sitting, orientation and number of runway, factors affecting length of
runway, actual length of runways, Turning pad runways with stop-ways and clearways,



Runway end safety area ( RESA) take-off length requirement, landing length
requirement, physical characteristics of: runways, runway shoulders, runway strips,
clearways, stop ways, obstacle limitation surfaces
4.2.3.2 Design of taxiways, aprons and holding bays: functional
requirements, taxiway width, taxiway curves, junction and intersection, rapid exit
taxiways, passenger terminal apron, cargo terminal apron, size of apron, isolated parking
bay, need of holding bays and bypasses, types of bypass, size and location of
Holding bays
4.2.4 Design of aerodrome pavement
4.2.4.1 Procedure for pavement design [Aircraft Classification Number (ACN), Pavement
Classification Number (PCN) method], USA practices: design of flexible and rigid
pavements, (FAA's FAARFIELD method), pavement management system, airport
pavement evaluation
4.2.5 Visual Aids for Navigation
4.2.5.1 Operational factors, operating requirements, runway, taxiway and
apron marking and lighting, airport signs
4.2.6 STOL Port and Heliport
4.2.6.1 STOL Port: Physical Characteristics of STOL Ports, importance of STOL Ports in the
context of topography of Nepal and their role in the economic development
of Nepal
4.2.6.2 Heliport: Physical Characteristics of Heliports. Obstacle Limitation Surfaces and
Requirement
4.2.7 Airport drainage
4.2.7.1 Purpose, determination run-off (FAA method), typical drainage layout, sub-surface
drainage
4.2.8 Aerodrome Certification and Safety Management System
4.2.8.1 Introduction to Aerodrome Certification.
4.2.8.2 ICAO and Nepal requirements on Certification of Aerodromes.
4.2.8.3 Audit and Inspection of Aerodromes for the Certification.
4.2.8.4 Introduction to State Safety Program (SSP) and Safety Management System (SMS)
Section (D)
5. Public Health Engineering
5.1 Water Supply
5.1.1 Introduction
Potable, contaminated and wholesome water, typical components of water supply schemes
5.1.2 Sources of water
Surface source, ground water occurrences and prospecting, chemical characteristics and
properties of ground water, recharge of ground water, ground water recovery, tube well
design, selection of water sources
5.1.3 Quality of water
Types and sources of water pollution, effects of pollution (river, lake and reservoir),
pollution of ground water, hardness of water, alkalinity in water, living organism in water,
water borne diseases, physical, chemical and biological test of water, water quality
standard: WHO standard of drinking water quality, Nepal interim standard of drinking
water
5.1.4 Quantity of water
Types of water demand, design period, methods of population forecasting, variation in
demand of water, factors affecting demand of water
5.1.5 Intake works
Site selection of an intake, Characteristics of river reservoir and spring intake, various types
of hand pumps including suction hand pump, submersible hand pumps
5.1.6 Water treatment
Treatment systems: screening, plain sedimentation, sedimentation with coagulation,
flocculation, filtration (Slow sand filtration /Rapid filtration), disinfection, softening, and
miscellaneous treatments (aeration, removal of



5.1.7 Reservoirs and distribution systems
Types of reservoirs, sizing of reservoirs: mass curve method, peak demand method etc. for
reservoir Design, Water supply system: pumping system, gravity system, Layout of the
water supply system, Pipeline design: design criteria, design of transmission and
distribution system (including pipe networks)
5.1.8 Operation and maintenance of water supply system
Difference between maintenance and rehabilitation, Operation of water supply system,
Maintenance equipment's: wrench
5.1.9 Design specific of gravity flow rural water supply system in Nepal
5.2 Sanitary Engineering
5.2.1 Introduction
Importance of waste water and solid waste management, Sanitation system, Types of
sewerage systems
5.2.2 Quantity of wastewater
Sources and nature of wastewater, effluent characteristics, Factors affecting sanitary
sewage, Determination of quantity of sanitary sewage, Determination of quantity of storm
water
5.2.3 Characteristics and examination of sewage
5.2.4 Sampling of sewage, Physical, chemical and biological characteristics of sewage,
Decomposition of sewage, aerobic and anaerobic decomposition, Biochemical oxidation
demand (BOD) and chemical oxidation demand (COD), Test of solids, Dissolved oxygen
(DO), pH-value, BOD, COD, chlorine demand
5.2.5 Design and construction of sewers
Typical design periods, flow velocity, self cleaning velocity, flow diagrams, hydraulic
formulae and gradients,Estimation of quantity of sanitary sewage, collection systems,
sewer designcriteria, shape of sewers, types of sewers, sewer materials: requirements, salt
glazed stoneware, and plain or reinforced cement concrete pipes, plastic, steel, brick,
sanitary and storm water sewers for separate and combinedsewer systems, construction
of sewer: excavation, laying, jointing of sewer, testing of sewer,water test
and air test
5.2.6 Sewage treatment
Treatment methods, Secondary treatment processes and their types, BOD removal, design
criteria, activated sludge, oxidation ponds and ditches, aerated lagoons and lagoons,
Sewage filtration, intermittent sand filter, contact bed, trickling filters, bio- filters and
design of trickling and bio filters
5.2.7 Sewage disposal
Sewage disposal by dilution: essential conditions for dilution, self-purification of streams,
factors affecting self —purification, the oxygen sag curve (streeter-phelps equation), Sewage
treatment by land treatment
5.2.8 Sludge treatment and disposal
Sources of sludge and necessity of treatment, Aerobic and anaerobic digestion, Methods of
sludge treatment: grinding and blending, thickening, stabilization, dewatering, drying,
composting and incineration, Methods of sludge disposal: spreading on land, lagooning,
dumping and
land filling
5.2.9 Community participation and introduce following under this heading
Users committee, Village maintenance workers, Pre construction/during construction/post
construction trainings, Women participation, Community mobilization/participation,
Record keeping of WSP, Rehabilitation, Composting toilets, eco-sanitation
5.3 Environment
5.3.1 General introduction of air pollutants, its causes, impacts and remedial measures
5.3.2 Human excreta and its characteristics, pollution caused by excreta
5.3.3 Health aspects of water supply and sanitation
5.3.4 Green house effects, its impacts and remedial measures
5.3.5 Solid waste management, Types and characteristics of solid waste



5.3.6 Garbage collection and disposal

5.3.7 Methods of solid waste disposal: dumping, sanitary landfill, incineration and composting

5.3.8 Concept of environmental assessment: Initial environmental examination (IEE),
Environment impact assessment (EIA), role of EIA, Types of environmental impacts, and
EIA principles

5.3.9 Government rules and regulations and procedures for EIA
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1. Surveying
1.1.  Levelling
1.1.1. Principles and methods of levelling

1.1.2. Levelling instruments and accessories
1.2.  Plane Tabling

1.2.1. Equipments required




1.2.2. Methods of plane tabling
1.2.3. Two and three point problems
2. Construction Materials
2.1.  Stone
2.1.1. Formation and availability of stones in Nepal
2.1.2. Methods of laying and construction with various stones 2.2 cement
2.1.3. Different cements: Ingredients, properties and manufacture
2.1.4. Storage and transport
2.1.5. Admixtures
2.2. Clay and Clay Products
2.2.1. Brick: type, manufacture, laying, bonds
2.3. Paints and Varnishes: Type and selection; preparation techniques and use
2.4. Bitumen: Type, selection and use
3. Mechanics of Materials and Structures
3.1. Mechanics of Materials
3.1.1. Internal effects of loading
3.2.2. Ultimate strength and working stress of materials
3.2. Mechanics of Beams
3.2.1. Relation between shear force and bending moment
3.2.2. Shear and bending moment diagrams for statically determinate beams under
various types of loading
3.3. Simple Strut Theory
4. Hydraulics
4.1. General
4.1.1. Properties of fluid: mass, weight specific weight, density, specific volume,
Specific gravity, viscosity
4.1.2. Pressure and Pascal’s law
4.2. Hydro-Kinematics and Hydro-Dynamics
4.2.1. Energy of flowing liquid: elevation energy, Kinetic energy, potential energy,
internal energy
4.3. Measurement of Discharge
4.3.1 Weirs and notches
4.3.2. Discharge formulas
4.4. Flows: Characteristics of pipe flow and open channel flow
5. Soil Mechanics
5.1. General
5.1.1. Soil types and classification
5.1.2. Three phases system of soil
5.1.3. Unit weight of soil mass: bulk density, saturated density, submerged density
and dry density
5.1.4. Inter relationship between specific gravity, void ratio, porosity, degree of
saturation, percentage of air voids air content and density index
5.2. Soil Water Relation
5.2.1. Terzaghi’s principle of effective stress
5.2.2. Darcy’s law
5.2.3. Factors affecting permeability
5.3. Compaction of soil
5.3.1. Fators affectiong soil compaction



5.3.2. Optimum moisture content
5.3.3. Relation between dry density and moisture content
5.4. Shear Strength of Soils
5.4.1. Mohr-Coulomb failure theory
5.4.2. Cohesion and angle of internal friction
5.5. Earth Pressures
5.5.1. Active and passive earth pressures
5.5.2. Lateral earth pressure theory
5.5.3. Rankine’s earth pressure theory
6. Structures
6.1. R.C. Sections in Bending
6.1.1. Under reinforced, over reinforced and balanced sections
6.1.2. Analysis of single and double reinforced rectangular section
6.2. Shear and Bond for R.C. Sections
6.2.1. Shear resistance of a R.C. section
6.2.2. Types of Shear reinforcement and their design
6.2.3. Determination of anchorage length
6.3. Design and Working system of R.C. Structures
6.3.1. Singly and doubly reinforced rectangular beams
6.3.2. Simple one-way and two-way slabs
6.3.3. Axially loaded short and long columns
7. Building Construction Technology
7.1. Foundations
7.1.1. Subsoil exploration
7.1.2. Type and suitability of different foundations: Shallow, deep
7.1.3. Shoring and dewatering
7.1.4. Design of simple brick or stone masonry foundations 7.2. Walls
7.1.5. Type and thickness of water
7.1.6. Use of scaffolding
7.2. Damp Proofing
7.2.1. Sources of Dampness
7.2.2. Remedial measures for damp proofing
7.3. Concrete Technology
7.3.1. Constituents of cement concrete
7.3.2. Grading of aggregates
7.3.3. Concrete mixes
7.3.4. Water cement ratio
7.3.5. Factors affecting strength of concrete
7.3.6. Form work
7.3.7. Curing
7.4. Wood work
7.4.1. Frame and shutters of door and window
7.4.2. Timber construction of upper floors
7.4.3. Design and construction of stairs
7.5. Flooring and Finishing
7.5.1. Floor finishes: brick, concrete, flagstone
7.5.2. Plastering
8. Water Supply and Sanitation Engineering



8.1. General
8.1.1. Objectives of water supply system
8.1.2. Source of water and its selection: gravity and artisan springs, shallow and
deep wells; infiltration galleries
8.2. Gravity Water Supply System
8.2.1. Design period
8.2.2. Determination of daily water demand
8.2.3. Determination of storage tank capacity
8.2.4. Selection of pipe
8.2.5. Pipe line design and hydraulic grade line
8.3. Design of water
8.3.1. Quantity of sanitary sewage
8.3.2. Maximum, Minimum and self-cleaning velocity
8.4. Excreta Disposal and Unsewered Area
8.4.1. Pit latrine
8.4.2. Design of septic tank
9. Irrigation Engineering
9.1. General
9.1.1. Need for irrigation; advantages of irrigation
9.1.2. Sources of irrigation: water, river and streams, ground water and others
9.1.3. Methods of irrigation: surface, sub-surface and others
9.2. Irrigation Water Requirement
9.2.1. Crop season, principal crops and crop water requirements
9.2.2. Base period and duty
9.3. Irrigation Canals
9.3.1. Canal losses and their minimization
9.3.2. Irrigation requirements and design discharge of canal permissible velocities
for different canals
9.3.3. Design of canal based on Manning’s and Lacey’s formulae
9.3.4. Need and location of escapes
9.3.5. Components of distribution system
10. Highway Engineering
10.1. General
10.1.1. Classification of road in Nepal
10.1.2. Basic requirements of road alignment
10.2. Geometric Design
10.2.1. Basic design control and criteria for design
10.2.2. Elements of cross section, typical cross-section for all roads in filling and
cutting
10.2.3. Camber
10.2.4. Determination of radius of horizontal curves
10.2.5. Super elevation
10.2.6. Sight distances
10.2.7. Gradient
10.2.8. Use of Nepal Road Standard and subsequent revision in road design
10.3. Drainage system
10.3.1. Importance of drainage system and requirements of a good drainage system
10.4. Road Pavement: Pavement structure and its components: subgrade, sub-base,



base and surface courses
10.5. Road Machineries
10.5.1. Earth moving and compacting machines
10.6. Road Construction Technology
10.7. Road Maintenance and Repair: Type of maintenance works
10.8. Tracks and Trails
11. Estimating and Costing
11.1. General
11.1.1. Main items of work
11.1.2. Units of measurement and payment of various items of work and material
11.1.3. Standard estimate formats of government offices
11.2. Rate Analysis
11.2.1. Basic general knowledge on the use of rate analysis norms prepared by
ministry of works and transport and the district rates prescribed by district
development committee
11.3. Specifications
11.3.1. Interpretation of specifications
11.4. Valuation
11.4.1. Methods of valuation
11.4.2. Basic general knowledge of standard formats used by commercial banks
and NIDC for valuation
12. Construction Management
12.1. Site Management
12.1.1. Preparation of site plan
12.1.2. Organizing labor
12.1.3. Measures to improve labor efficiency
12.1.4. Accident prevention
12.2. Procurement and Contract Procedure
12.2.1. Contracts and its type
12.2.2. Departmental works and day-work
12.2.3. Preparation of tender document
12.2.4. Tender procedure
12.2.5. Construct agreement
12.2.6. Conditions of contract
12.2.7. Construction supervision
12.3. Planning and Control
12.3.1. Construction schedule
12.3.2. Equipment and materials schedule
12.3.3. Construction stage and operations
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=rarr (Registration & Dispatch), afea=s (Circular), dr smeer (Order),
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2.1.6 wfvera =ra=araw (Record Management)
2. fAsradT F4ar T ? MAHad| T TUHT BT TS
2.2.1 TASITHT FaTep! T, WS FT=T, T&Ifd T Al T IRaTes
2.2.2 wH=me fHafe, @, agarn, faar, favnie asim ¥ saer

2.2.3 FHAR I T AR T AT

3. TRFRI TSI, QT T AGTIRIETT JUITSAT FFIRAl ATATT SATARTT

4, FrEtaE AT YATER A4, JAT JaATe T (Feprd, AT T ATHES

5. @masitae a=ma (Public Charter) : #gca 3 smaegesar

6. ATATIART AFURUT TAT FTASTAR AFEAIAAT (A9, e, gwwag, o gfar, ISR T
TqE FEERAT SAHHET

7. widE 77 " (Human Values), Amive wde 7 aiaca aar Semas e dar A ard
fafae Jar, 5o ofed gaR A0l FFgE? dUveR / SERie FURATSSR d97 JET 9T FaT, =T
giatg THE, AATT AAfeb JIH Holl, HFYET ATER YGeh! GeAT FAAATCHD TLETR] TTEAFH

3. Computer Fundamentals
3.1. Definition, History, Generation, Characteristics, Types & Applications of Computers
3.2. Overview of a computer system

3.2.1. Data and data processing

3.2.2. Hardware: Definition; Input Unit, CPU, Output Unit; Storage devices: Primary
& Auxiliary Memory

3.2.3. Software: Definition; Types of Software; Programming Language& its types
3.2.4. Firmware and Cache Memory

3.3. Concept of Multimedia
3.4. File Management

3.5.

1.4.1. Physical Structure of the disk

1.4.2. Concept of File and folder

1.4.3. Type of files and file extensions
Introduction to ASCII and Unicode standards

4. Operating System

4.1.
4.2.
4.3.
4.4,

4.5.

Introduction to Operating System

Types of Operating System

Functions of Operating Systems

Command Line operation (e.g. copy command, move command, command to view and set

different file attributes, etc.)

Windows Operating System

4.5.1. Introduction to Graphical User Interface (GUI)

4.5.2. Basic Windows Elements - Desktop, Taskbar, My Computer, Recycle Bin,

4.5.3. Starting and shutting down Windows

4.5.4. File Management with Windows Explorer

4.5.5. Windows applications: (Control Panel, Character Map, Paint)

4.5.6. Finding files of folders and saving the result

4.5.7. Starting a program by command line operation

4.5.8. Changing window settings: Adding/Removing programs; Clearing the
contents of document menu; Customizing the taskbar; Control panel items

4.5.9. Creating shortcut (icons) on desktop

4.5.10. System tools: disk scanning, disk defragmenter, backup, restore, format



5. Word Processing

5.1. Concept of Word Processing

5.2. Creating, Saving, Opening, Previewing and Printing documents; Changing Default
settings

5.3. Elements of Word Processing Environment (Menu, Toolbars, Status bar, Rulers, Scrollbars)

5.4. Copying, Moving, Deleting and Formatting text (Font, Size, Color, Alignment, line & paragraph
spacing); Finding and Replacing text; Setting Page Layout

5.5. Creating lists with Bullets and Numbering

5.6. Creating and Manipulating Tables; Borders and Shading

5.7. Use of Indentation and Tab Setting; Creating Newspaper Style Documents using Column

5.8. Inserting Header, Footer, Footnotes, Endnotes, Page Numbers, File, Page break, Section break,
Graphics, Pictures, Charts, Word Art, Symbols &Organization Chart

5.9. Mail Merge

5.10. AutoCorrect, Spelling and Grammar Checking, and Thesaurus

5.11. Security Technique of Documents

5.12. Familiarity with Devanagari fonts

6. Electronic Spreadsheet

6.1. Concept of Electronic Spreadsheet

6.2. Organization of Electronic Spreadsheet application (Cells, Rows, Columns, Worksheet, Workbook
and Workspace)

6.3. Creating, Opening, Saving, Page Setting, Previewing and Printing Work Book; Changing default
options

6.4. Elements of Electronic Spreadsheet Environment (Menu, Toolbars, Status bar, Rulers, Scrollbars)

6.5. Editing, Copying, Moving, Deleting Cell Contents; Formatting Cells (Font, Border, Pattern,
Alignment, Number and Protection); Formatting Rows, Column and Sheets

6.6. Using Formula - Relative Cell and Absolute Cell Reference

6.7. Using basic Functions

6.8. Generating Series; Sorting and Filtering Data; Summarizing Data with Sub Totals

6.9. Creating Charts

6.10. Inserting Header and Footer

6.11. Spell Checking

6.12. Importing data from and Exporting into other formats

6.13. Familiarity with Devanagari fonts

7. Database System
7.1. Introduction to Data, Database and DBMS

7.2. Basic Concept of Tables, Fields, Records, Relationships and Indexing
7.3. Introduction to database application
7.3.1. Data Types
7.3.2. Creating, Modifying & Deleting Tables
7.3.3. Establishing relationships among tables
7.3.4. Formatting and validating field data
7.3.5. Inserting, Modifying, and deleting data
7.3.6. Creating, Modifying, Deleting and Using simple Queries / Forms / Reports
8. Presentation System
8.1. Introduction to presentation application
8.2. Creating, Opening & Saving Slides



8.3. Formatting Slides

8.4. Slide Show

8.5. Animation

8.6. Inserting Built-in picture, Picture, Table, Chart, Graphs, and Organization Chart etc.

9. Web Designing and Social Media
9.1. Introduction to Web Page and CMS (Content Management System)
9.2. Designing Simple Webpage with HTML
9.2.1. HTML Document
9.2.2. HTML Tags
9.2.3. Working with Text, Hyperlinks, Images, Lists, Forms, Tables, Frames, etc.
9.3. Familiarity with Cascading Style Sheet, Rich Site Summary and social networking
9.4. Use of Social Media in governance
9.4.1. Introduction to Social Media
9.4.2. Social Media Platforms
9.4.3. Applications in government organizations
9.4.4. Operating and Managing Social Media

10. Computer Network
10.1. Basic Networking: definition, types, and topologies
10.2. Connectivity and media: Network cables and connectors
10.3. Introduction to Network Devices (Hub, Switch, Router, Gateway etc.)
10.4. Network cabling and cable testing
10.5. Familiarity with IP Addressing, subnet mask, gateway, DNS, static and dynamic address
assignment
10.6. Application of Network utilities (e.g. IPCONFIG, PING, TRACERT, NSLOOKUP)
10.7. Concept of E-mail / Internet / Extranet/Intranet, World Wide Web (WWW)
10.8. Familiarity with internet browsers (Internet explorer, Firefox, Opera, Safari, Google Chrome,
etc.)
10.9. Familiarity with Cloud-based services (Dropbox, Google Cloud, iCloud, etc.)

11. Cyber Security
11.1. Introduction to Cyber Security
11.2. Common security threats: Social engineering; Distributed Denial of Services; Malwares:
Phishing, Spyware, Viruses, Worms, Trojans, etc.
11.3. Security Mechanisms
11.3.1. Identity and Access Control
11.3.2. Use of Firewalls, IDS and IPS
11.3.3. Email Filtering
11.3.4. Use of antivirus software
11.4. Digital Signature: Concept and Applications
12. Hardware Maintenance and Troubleshooting
12.1. Configure Power Supply, Motherboard and System Devices, BIOS settings, input/output
devices, UPS
12.2. Types and features of display devices (CRT, LCD, LED, Plasma)
12.3. Connector types (BNC, RJ45, HDMI) and associated cables
12.4. Troubleshooting of computer and its peripherals (keyboard, mouse, printer, scanner, speaker)
12.5. Troubleshooting of connectivity (cables, network, etc)



12.6. Installation and Troubleshooting of operating system (Windows, Linux etc.)

12.7. Installation of Device Drivers, Configuration and Installation of Application Programs and
System Restore.

12.8. Data Backup: Concept and Methods

13. Relevant Legislations and Institutions

13.1. ICT Policy, 2072

13.2. Electronic Transaction Act, 2063

13.3. Information Technology Emergency Response Team (ITERT) Operation and Management
Directive, 2075

13.4. Government Website Development and Management Directive, 2078

13.5. Roles of related Institutions:
13.5.1. Ministry of Communication and Information Technology
13.5.2. Department of Information technology
13.5.3. National Information Technology Center / Government Integrated Data Center
13.5.4. Security Operation/Monitoring Center
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1 Devnagari Typing 1 h'e 5
2 English Typing 1 ¥ 5
3 Word processing 1 ¥
4 Electronic Spreadsheet 1 ¥ q0
P Presentation System 1 b'e

Total:- ¥ 4 RO RO
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