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1. Energy Resources 

1.1 	 Perpetual, renewable and non-renewable energy resources 
1.2 	 Conventional and non-conventional; traditional and commercial 
1.3 	 Energy reserves and resources in Nepal 
1.4 	 Current status and importance of renewable energy resources in Nepal 

2. Construction Engineering and Construction Technology 
2.1 	 Properties of building materials: physical, chemical , constituents, thermal 
2.2 	 Construction materials found in Nepal; suitability of different building materials 

for differentzones, strength and quality production 
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2.3 	 Rocks/stone: types of rocks, their characteristics and properties of good stone 
2.4 	 Metal and alloys: Ferrous metals and · non-ferrous, steel (composition and 

properties); alloys(properties and uses); corrosion and its prevention 
2.5 	 Brick: types of bricks and si~es of bricks available in Nepal 
2.6 	 Lime and Surkhi: types, properties and its uses 
2.7 	 Timber and wood products: Structural classification -Soft wood and hard wood­

defects intimber-seasoning of timber -preservation of timber, timber trees in Nepal, 
types and propertiesof wood 

2.8 	 Masonry: Classification-Stone masonry-Brick masonry -Laterite masonry 
composite masonry.Different types of stone masonry-General principles and 
specifications for stone masonry asper relevant codes 

2.9 	 Brick work: Brickwork preparation of trench plan methods of trench layout, 
different types on.valls and their function, mortars for stone and brickwork, causes 
of dampness in building andremedies, terms used in brickwork (queen closer, king 
closer, meander, stretcher etc) differenttypes of board, tools for laying bricks 

2.10 	 Cements: Composition, Compounds present, manufacturing methods-
characteristics ofcement, Types of cement-Properties of each-characteristics of) 
cement-Tests oncement-Consistency test, fineness test. Sp. gravity test, setting time 
test , Soundness test.Puzzolona-definition-Common puzzolonas used as admixtures 
in cement 

2.11 Aggregates: Sand: Sources of sand-River sand, Sea sand and pit sand-Limitations 
of mining ofsand from rivers and sea shore-M-sand, alternatives of sand 

2.12 Reinforced cement concrete-Qualities of materials-Types of reinforcement used 
characteristicsof reinforcing material-waterproofing compounds 

2.13 	 Concrete and reinforced concrete works: Constituents and properties of concrete, 
Watercement ratio, Grade and strength of concrete, concrete mix design, testing of 
concrete,preparation of mixing, placing compacting, curing and frameworks 

2.14 	 Mortar: Preparation of lime and cement mortar-P roportions of mortar for various 
items ofwork-tests on cement mortar 

2.15 	 Ornamental materials for finishing : Paints and Varnishes: Types - Constituents 
Preparatiom:haracteristics and application 

2.16 	 Plastering work: function, preparation of mix, surface preparation, paints and white 
washes inwalls and ceiling, stuff works. 

2.17 	 Flooring: introduction, types of flooring (mud, brick, cement, flagstone, mosmc, 
floor-boards) 

3. Roads and Bridges 
3.1 	 Definition of road, Historical background, Classification of roads, Development of 

roadnetwork in Nepal, Road planning concept in Nepal, construction of small trails 
and used inrural areas, general design and layout construction of motorable road, 
types, construction andfunction of retaining wail, construction and function of 
drainage works use of bituminous materials in road 

3.2 	 General idea of construction equipment's and plants, Causes of damage to roads, 
road signs andsignals 

3.3 	 General idea of suspension bridge-layout, foundation etc. river training works and 
shoring inbridges 

4. Surveying 
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4.1 	 Concept and purpose of surveying, principal of surveying, scale conventional signs 
in mapprinciple of surveying classification of surveying, linear and angular 
measurement instruments,horizontal distance measurement. 

4.2 	 Ranging out lines uses of water level , rubber tube level and builders level and field 
book.Different leveling instrument temporary adjustment, leveling procedure, 
types of levelingcompass, its types, booking method, local attraction, methods of 
plane table, setting outinstrument plane table introduction of theodolite and its uses 

4.3 	 Different types of surveys used in road and irrigation work 

5. Estimation and Costing 
5.1 	 Purpose, Types and Methods of estimates 
5.2 	 Units of measurements andmodes of payment of vanous items of work and 

materials 
5.3 	 Standard estimate formats ofgovernment of Nepal 
5.4 	 Rate analysis and Norms (rate analysis nOlms prepared by Ministry of Worksand 

Transport and the district rates prescribed by district development committee) 
5.5 	 Standard Rateanalysis and Norms, preparing bill of quantities, muster roll , contract 

system, safety of constructionsite, storing of materials , purchase and receive 
materials 

5.6 	 Specifications (understanding, purpose,types and necessity) 
5.7 	 Valuation (concept, purpose and methods) 

6 Drawing 
6.1 	 Concept, aims, used and importance of drawing 
6.2 	 Drawing tools and instruments andtheir uses 
6.3 	 Drafting techniques and methods in common practice 
6.4 	 Introduction to Computer AidedDrafting (CAD) Software 
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7 Basic Electrical and Elertronirs 

7.1 	 Current, voltage and resistance, types of electrical measuring equipments, electric 
field,capacitors , electromagnetic inductance and application, electric circuit (series, 
parallel andmixed circuits), applications of Ohm's law and Kirchoff's law, A.C. 
circuits -alternatingcurrent generation, ohmic resistance, inductive reactance, 
capacitance and impedance,electrical machines (transformer, A.C/D.C. motors, 
generators) -working principle,construction and types 

7.2 	 Introduction to electronics and applications in different fields, active and passive 
components,voltage and current sources , semiconductor physics, behaviour 
functioning of P.N. junction,Diodes and applications, bipolar transistors and 
switching characteristics, injunction transistor,MOS transistors and switching 
characteristics, TTL logic circuits, NMOS/CMOS logiccircuits, memory (RAM, 
DRAM, PROM, EPROM), operational amplifiers, filters, A/Dconverters, adders, 
osciltators, seven segment display, amplifier, heat sinks and relays 

8 Electronic Devices and Circuits 
8.1 	 Classification of materials (conductor, semiconductor and insulator), electrical 

properties andmagnetic materials, rectifier, filter circuits, brief idea and typical 
applications of powerdiode, Zener diodes, Varactor diode, tunnel diode and point 



~¥M~,#\1ff ~~ 


~ 00, ~ (W, ~~/~ ~~f'''l1H ~ Slfct4'tllldl("ilCfi qfr~ ql~lI=:tlil 

contact diode, transistor biasingand stablisation of operating point, switches and 
connectors, conventional representation ofelectric and electronic circuit elements 

8.2 	 Electronic circuit design (single stage and mUltiple stage amplifier, voltage 
amplifier ,feedback amplifier, and power amplifier, differential and operational 
amplifiers), oscillators(negative and positive feedback), speed control of DC and 
AC motor by using thyristor, frequency response 

9 Instrumentation and Control System 
9.1 	 Multimeter, oscilloscopes, signal generator, impedance bridges, transducers (strain 

guages,thermistor, piezoelcctric tachometer, thermocoupler), open loop and closed 
loop controlsystem, frequency response 

9.2 	 Measuring instruments, moving coil meter, moving iron meter, frequency meter, 
energymeter, multimeter, clamp-on tester, megger 

10 Power supplies 
10.1 	 Single phase and three phase AC power supply systems, starldelta connection, 

rectifiersand filters, regulated power supply system, untnterruptible power supply 
systems 

10.2 	 Basic knowledge of diesellpetrol/gas/thermal generators, solar power system, 
storagebatteries, electric motors, DC supply, voltage and current regulators, 
inverters, isolationand power transformers, surge protectors, earthing system, 
lightning protection 

11 Computer and Digital Techniques 
11.1 	 Basic knowledge of computer hardware and software, networking internet, 

intranet,modems, computer protocols and basic computer architecture, applications 
and advantagesof digital systems, number systems and conversion methods 

11.2 	 Digital fundamentals -logic gates, flip-flop, codes and parity, arithmetic circuits, 
decoders,display devices and associated circuits, design system building blocks ­
half adder, full adder, encoder, decoder, mUltiplexer, de-multiplexer, memories, 
counters, shift registers,latches, clock, triggering, A/C and D/C converters, Boolean 
algebra 
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