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kq÷ljifo M— ;]jf ;d"x ;DaGwL  

v08 -s_ –  -%) cÍ_ 

1 Structural Analysis and Design 

1.1. Stress and strain; theory of torsion and flexure; moment of inertia 

1.2. Analysis of beams and frames: bending moment, shear force and deflection of 

beams and frames: determinate stricture - energy methods; three hinged systems, 

indeterminate structures-slope deflection method and moment distribution method; 

use of influence line diagrams for simple beams, unit load method 

1.3. Reinforced concrete structure: Difference between working stress and limit state 

philosophy, 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 

1.4. 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 bases, Design principles on timber beams and 

columns  

2 Concrete Technology 

2.1. Constituents and properties of concrete (physical and chemical) 

2.2. Water cement ratio 

2.3. Grade and strength of concrete, concrete mix design, testing of concrete 

2.4. Admixtures 

2.5. High strength concrete 

2.6. Pre-stressed concrete technology 

3 Construction Materials 

3.1 Properties of building materials: physical, chemical, constituents, thermal, etc. 

3.2 Stones – characteristics and requirements of stones as a binding materials 

3.3 Ceramic  materials: ceramic tiles, mosaic tile, brick types and testing 

3.4 Cementing materials: types and properties of lime and cement; cement mortor tests 

3.5 Metals: Steel; types and properties ; Alloys 

3.6 Timber and wood: timber trees in Nepal ,types and properties of wood 

3.7 Miscellaneous materials: Asphaltic materials (Asphalt, Bitumen and Tar); paints and 

varnishes; polymers 

4 Construction Management 

4.1 Construction scheduling and planning: networks techniques(CPM,PERT) and bar 

charts 

4.2 Contractural procedure and management: types of contract, tender and tender notice, 

preparation of binding (tenser) document, contractors pre-qualification, evaluation of 

tenders and selection of contractor, contract acceptance, condition of contract; 

quotation  and direct order ,classification of contractors; dispute resolution; muster 

roll 

4.3 Material management: procurement procedures and materials handelling 

4.4 Quality Control Plan, Cost Control and Quality Control Mechanisms 

4.5 Project  maintenance  
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4.6 Occupational health and safety 

4.7 Project monitoring and evaluation  

4.8 Technical Auditing 

4.9 Variation, alteration and omissions 

5 Drawing Techniques 

5.1 Drawing  sheet composition and its essential components 

5.2 Suitable scales, site plans, preliminary drawings, working drawings 

5.3 Theory of projection drawing: perspective, orthographic and axonometric projection; 

first and third angle projection 

5.4 Drawing tools and equipments 

5.5 Drafting conventions and symbols 

5.6 Topographic, electric, plumbing and structural drawings 

5.7 Techniques of free hand drawing 

6 Estimating and Costing Valuation and Specification 

6.1 Types of estimates and their specific uses 

6.2 Methods  of calculating quantities   

6.3 Key components of estimating norms and rate analysis 

6.4 Preparation of bill of quantities 

6.5 Purpose, types and importance of specification 

6.6 Purpose, principles and methods of valuation 

7 Engineering Survey 

7.1 Introduction  and basic principles 

7.2 Linear measurements: techniques; chain, tape, ranging rods and arrows; representation of 

measurements and common scales; sources of errors; effect of slop and slope correction; 

correction for chain and tape measurements; Abney level and clinometers 

7.3 Compass and plane table surveying: bearings; types of compass; problems and sources of 

errors of compass survey; principles and methods of plane tabling 

7.4 Leveling and contouring : principle of leveling; temporary and permanent adjustment of 

level; bench marks; booking methods and their reductions; longitudinal and cross 

sectioning; reciprocal leveling; trigonometric leveling; contour interval and characteristics 

of contours; method of contouring 

7.5 Theodolite traversing :need of traverse and its significance; computation of coordinates; 

adjustment of closed traverse ;closing errors 

7.6 Use of Total Station and Electronic Distance Measuring Instruments  

8 Engineering Economics 

8.1 Benefit  cost analysis, cost classification, sensitivity analysis, internal rate of return, 

time value of money; economic equilibrium, demand, supply and production, net 

present value, financial and economic evaluation 

9 Engineering Professional Practices 

9.1 Ethics and professionalism: code of conduct and guidelines for professional 

engineering practices 

9.2 Nepal Engineering Council Act, 2055 and Regulations, 2056 

9.3 Relation with clients, contractor and fellow professionals 

9.4 Public procurement practices for works, goods and services and its importance 
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v08 -v_ –  -%) cÍ_ 

10 Geotechnical Engineering 

10.1 Soil Mechanics 

10.1.1 Basic concepts: Definition of soil and soil mechanics; principal types of 

soils; Important properties of very fine soil; Characteristics of main clay 

mineral groups 

10.1.2 Origin of soils, soil structure and fabric 

10.1.3 Three-phase system and phase relationships 

10.1.4 Index properties of soil; unit weight, porosity, void ratio, degree of 

saturation, soil consistency, classification of engineering soil, plasticity index 

10.1.5 Unified soil classification system and its uses 

10.1.6 Flow of water through a soil mass: Introduction, flow laws, field 

measurement of permeability, flow rate, flow nets, solutions of flow 

equations 

10.1.7 Shear strength, Mohr circle, Mohr-Coulomb failure criteria, Lab test and 

shear strength 

10.1.8 Compaction, Lab test, Field method of compaction, Compaction control 

10.1.9 Consolidation, Lab test, Calculation of settlement, Degree of consolidation 

10.1.10 Stability of slopes for finite and infinite slopes 

10.2 Foundation Engineering 

10.2.1 Introduction to foundation systems 

10.2.2 Sub-surface investigations – scope, drilling bore holes, sampling, plate load 

test and penetration tests 

10.2.3 Earth pressure theories, effect of water table, layered soils 

10.2.4 Foundation types – foundation design requirements 

10.2.5 Shallow foundations – bearing capacity, effect of shape, water table and 

other factor, stress distribution, settlement analysis in sands and clays 

10.2.6 Deep foundations – pile types, dynamic and static formulae, load capacity of 

piles in sands and clays, negative skin friction 

10.2.7 Combined footing and raft foundation 

10.2.8 Foundation maintenance, underpinning, modification of foundation soil 

10.2.9 Liquefaction and its preventive measure 

10.2.10 Geotextiles – Behaviour of soils on reinforcing with geotextiles – effect on 

strength, bearing capacity, compaction and permeability – design aspects – 

slopes – clay embankments – retaining walls - pavements 

11 Fluid Mechanics and Hydraulic Machinery 

11.1 Fluid properties, Hydrostatic forces and Fluid kinematics 

11.2 Fluid dynamics, Flow measurement, Notches and Weir, Viscous flow theory 

11.3 Fluid through pipes, Turbulent flow, Boundary Layer theory 

11.4 Open channel flow 

11.5 Pumps, Jets and Turbines 
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12 Water Resources and Hydrology 

12.1   General aspects of hydrology 

12.2 Infiltration, Runoff and Hydrograph 

12.3 Planning and design of water storage reservoir 

12.4 Floods, flood routing and flood control measures 

13 Water Supply and Sanitation 

13.1 Rural and community based water system 

13.2 Water Supply sources and their management 

13.1.1  Surface water 

13.1.2 Ground water 

13.3 Selection of source 

13.4 Water quality and treatment, water demand and supply, source protection 

13.5 Intakes, collection chamber and break pressure tanks 

13.6 Reservoir and distribution system 

13.7 Intake, reservoir, pipeline design,, design of transmission and distribution system 

13.8 Pipe and fittings: Pipe materials, pipe laying and fittings 

13.9 Operation and maintenance of water supply systems 

13.10 Sanitation, wastewater and solid waste management 

13.10.1 On-site sanitation system 

13.10.2 Types of sewerage system, design and construction of sewers 

13.10.3 Types, characteristics, sources, quantity, generation, collection,    

transportation and disposal of solid wastes 

13.10.4 Sanitary landfill, incineration, composting 

14 Environment and Climate Change  

14.1  Introduction of Water pollutants, its causes, impact and remedial measures 

14.2 Human excreta and its characteristics, pollution caused by excreta, health aspects 

14.3 Solid waste management 

14.3.1 Types and characteristics of solid waste 

14.3.2 Garbage collection and disposal 

14.3.3 Method of solid waste disposal: dumping, sanitary land fill, incineration and 

composting 

14.4 Concept of Environmental Assessment 

14.4.1 Initial Environmental Examination (IEE) 

14.4.2 Environmental Impact Assessment (EIA), role of EIA 

14.4.3 Types of Environmental Impacts, and EIA principles 

14.4.4 Government rules and Regulation and procedures for EIA 

14.5 Climate change management in water supply 

14.5.1 General concept of global climate change phenomenon 

14.5.2 National, Local & Secteral Adaption Plan of Action (NAPA, LAPA & 

SAPA) 

14.5.3 Climate change treats on water supply projects 

14.5.4 Vulnerability analysis and adaption plan for climate change effect on water 

supply projects 
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15 vfg]kfgL Joj:yfkg ;DjGwL 

15.1 g]kfndf vfg]kfgLsf] jt{dfg cj:yf, ;+efjgf / r'gf}tLx? 

15.2 sf7df08f} pkTosf vfg]kfgL Joj:yfkg jf]8{sf] kl/ro, ;+u7gfTds ;+/rgf / sfo{If]q 

15.3 g]kfndf vfg]kfgL Joj:yfkgsf] efjL /0fgLlt / sfo{lbzf 

15.4 vfg]kfgL / ;/;kmfO{ dGqfno tyf vfg]kfgL Joj:yfkg jf]8{ jLrsf] cGt/;DjGw 

15.5 sf7df08f} pkTosf vfg]kfgL lnld6]8 :yfkgf, lqmofsnfk / k|ult 

15.6 vfg]kfgL dxz'n lgwf{/0f cfof]usf] sfd, st{Jo / clwsf/ 

15.7 cfof]hgf sfof{Gjog lgb]{zgfno 

15.8 ;fj{hlgs gLlh ;fem]bf/L (PPP) sf] cjwf/0ff / lhDd]jf/L x:tfGt/0f 

15.9 lbuf] ljsf; nIo (Sustainable Development Goals) / vfg]kfgL 

15.10 cfof]hgf÷kl/of]hgf Joj:yfkg / g]kfnsf] cj:yf 

15.11 kmf]x]/d}nf Joj:yfkg, ;/;kmfO{ / 9n lgsf; 

16 ;+lawfg, P]g, lgod / gLlt 

16.1 g]kfnsf] jt{dfg ;+ljwfg 

16.2 vfg]kfgL Joj:yfkg jf]8{ P]g, @)^# 

16.3 sf7df8f} pkTosf vfg]kfgL Joj:yfkg af]8{ lgodfjnL, @)^$ 

16.4 sf7df08f} pkTosf vfg]kfgL Joj:yfkg jf]8{ sd{rf/L k|zf;g lgodfjnL÷ljlgodfjnL 

16.5 sf7df08f} pkTosf vfg]kfgL Joj:yfkg jf]8{sf] cfly{s k|zf;g lgodfjnL÷ljlgodfjnL 

16.6 sf7df08f} p kTosf vfg]kfgL Joj:yfkg jf]8{sf sd{rf/Lx?n] kfngf ug'{kg]{ cfr/0fx? 

16.7 sf7df08f} pkTosf e"ldut hn>f]t Joj:yfkg gLlt, @)^( 

16.8 e"ldut >f]tsf] kfgL lgsfNg tyf pkof]u ug{ cg'dtL kq hf/L ug]{ lgb]{lzsf, @)&! 

16.9 /fli6«o vfg]kfgL u'0f:t/ dfkb08, @)^@ 

16.10 vfg]kfgL dxz'n lgwf{/0f cfof]u P]g, @)^# 

16.11 pkef]Qmf ;+/If0f P]g, @)%$ / pkef]Qmf ;+/If0f lgodfjnL, @)%% 

16.12 jftfj/0f ;+/If0f P]g, @)%# / jftfj/0f ;+/If0f lgodfjnL @)%$ 

16.13 hn>f]t P]g, @)$( / hn>f]t lgodfjnL, @)%) 

16.14 e|i6frf/ lgjf/0f P]g, @)%( 

16.15 ;fj{hlgs vl/b P]g, @)^# / ;fj{hlgs vl/b lgodfjnL, @)^$ 
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