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?tlructure Analysis and Dcsig?&m " e

s i:zf;c;issd;};ibsetﬁzsélﬁe&;y of Ttor3101_1 and {lexure; moment of inertia ‘ }:P
- : mes: Bending moment, shear force and deflection of
b ;::j rra;lin E}&r:mcs: determinate structure - Energy methods; three hinged systems,

structures- slope deflection method and moment distribution

1nqh0dnmeofmﬂummehnedmgmnmfbrﬁmpkbemn&unhkmdnmﬂmd

13 Rr:_mforced concrete structures: Difference between working stress and limit state
philosophy, analysis of RC beams and slabs in bending, shear, deflection, bond
and _end z.mohorage, Design of axially loaded columns; isolated and comf;incd
footings, introduction 1o pre-stressed concrete

1.4 Steel and timber structures: Standard and  built-up sections: Design of riveted ]
bollted and welded connections, design of simple elements such as ties, struts }
a‘x1ally loaded and eccentric columns, column bases, Design principles on !
timber beams and colwnns

Construction Materials

2.1  Properties of building materials: physical, chemical, constituents, thermal etc. \ {

2.2 Stones-characteristics and requirements of stones as a building materials

2.3 Ceramic materials: ceramic tiles, Mosaic Tile, brick types and testing ete.

2.4 Cementing materials: types and properties of lime and cement; cement mortar

tests

2.5 Metals: Steel; types and properties; Alloys -
2.6 Timber and wood: timber trees in Nepal, types and properties of wood
2.7 Miscellaneous materials: Asphaltic materials (Asphalt, Bitumen and Tar); paints

and varnishes; polymers
2.8 Soil properties and its parameters

Concrete Technology
3.1 Constituents and properties of concrete (physical and chemical) >
\

3.2 Walter cement ratio :
3.3 Grade and strength of concrete, concrete mix design, testing of concrete

3.4 Mixing, transportation pouring and curing of concrete
3.5 Admixtures :

' 3.6 High strength concrete

3.7 Pre-stresscd concrete technology

Construction Management

4.1 Construction scheduling and planning: network techniques (CPM, PERT) and bar o
charts \
Contractual procedure and management: types of contract, tender and ltenclelr

notice, preparation of bidding (tender) document, contractors pre-qualsﬁcat%o_n, .
evaluation of tenders and selection of contractor, contract acceptance, condition 0

contract; quotation and direct order, classifications of contractors, dispute

4.2

resolution; muster roll » .
43 Material management: procurement procedures and materials handling

4.4 Cost control and quality control
4.5 Project maintenance



4.6 Occupational health and safet
4.7 Project moniterin ; 4
: g and evaluatjon
4.8 Quality assurance plan
;:1:.9. Va'riation, alteration and omissions -
5_sltlm;tlng’ Costfng, Valuation_ and S_Eeciﬁcation
Ypes of estimates and thejr specific uses \D
5.2 Methods of calculating quantities
gi Ilizi‘:r(;rt?sglzj?éis“of estimatlixllg norms and rate analysis
of quantities
5.5 Purpose, lypes and importance of Specification
5.6  Purpose, prineiples and methods of valuation
Drawing Techniques
g; Isjsﬁ\;tl,?eg::gz; csoillzp(;sition and i1‘s e?sential.compo'ncms _ D
o O.f . » site plans, Prghnnnany fIJ‘aw1ngs, work]ng drawings etc \
Heory ol projection drawing; perspective, orthographic and axonometric
projection; first and third angle projection
6.4 Drafling tools and equipments
6.5 Drafting conventions and symbols
0.6 Topographic, electrical, plumbing and structural drawings
6.7 Techniques of free hand drawing
Enginecring Survey
7.1 Introduction and basic principles
7.2 Linear measurements: techniques; chain, tape, ranging rods and arrows; Cb
representation of measurement and common scales: sources of eror s; effect of
slope and slope correction; correction for chain and tape measurements; Abney
level and clinometers ERCI
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
Leveling and contouring: Principle of leveling; temporary and permanent

7.4
adjustment of level; bench marks; booking methods and their reductions;
longitudinal and cross sectioning; reciprocal leveling; trigonometric leveling;
contour interval and characteristics of contours; methods of contouring

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

coordinates; adjustment of closed traverse; closing errors
7.6  Uses of Total Station and Electronic Distance Measuring Instruments

Engineering Economics _ N o %
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

Professional Practices _ N
9.1 Ethics and professionalism: code of conduct and guidelines for profession {

engineering practices '
Nepal Engineering Council Act, 2055 and regulations, 2056

9.2
9.3 Water Resourses Act, 2049 essionals
Relation with clients, contractor and fellow professio and its importance

9.4 ;
9.5 Public procurement practices for works, goods and services
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T Tg9ay THAT 9% (Sample questions)

The most reliable estimate is
(A)  Detailed estimate
(B) Prcliminary estimate
((g;' Plinth area estimate
Cube rate estima =
The first stage of c0nsmfztion project(ijs'] Frect Answers- (4)
(A) Preparation of estimate
(B) Survey of the site
(© Preparation of tender
(D)  Initiation of planning Correct Answer:- (D)
Slump test of concrete is a measure of ils
(A) Consistency
(B) Compressive stren gth
(C) Tensile strength
(D) Impact value Correct Answer:- (A) ‘
Internal rate of return (IRR) is one of the indicators of an investment project and is used
for the selection of it. The project is financially acceptable
(A)  Ifthe IRR is greater than the borrowing rate
(B)  If the IRR is less than the borrowing rate
(C)  Ifthe IRR is equal to the borrowing rate
(D)  Without calculating the IRR Correct Answer:- (A)
The back staff reading on a Bench Mark (B.M.) of reduced level 500.00m is 2.685m.
If foresight reading on a point is 1.345m the reduced level of the point is

(A)  502.685m
(B) 501.345m

(C)  501.340m

(D)  504.030m

An under reinforced section means
(A)  Steel is provided at the under side only
(B)  Steel provided is insufficiently

(C)  Steel is provided on one face only

(D)  Steel will yield First Correct Answer:- (D)
Nepal Engineering Council is an autonomous body formed under NEC act

Correct Answer:- (C)

(A) 2053

(B) 2054

(C) 2055

(D) 2056 Correct Answer:- (C)

The strength of a stone depends on -
(A)  Chemical composition
(B)  Degree of packing of constituents

(C)  Structure of rock N
(D)  All of the above Correct Answer:- (D)
Lacing in steel structures are pmvidfed ”
(A)  to reduce the slenderness ralio of a long strut

for connecting together two or more sections

(B) o
-ough out the length of strut as far as practicable
o' allof o ; Correct Answer:- (D)

(D)  all of the above
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1. Wate ‘= Water Suppl s
I Supply Ply & Sanitary Engineeri
ng T fayuyg
1.1 Introduction ’
1.1.1 Obiect:
! ect
1.1.2 -Potjablévif)r?{ai?mr S:lllpply
1.1.3 - inated and wholeso it
114 gyplc.il components of water suppl;.l:c\}f:::;s(deﬂmtmn)
1.2 S Omponents of water supply engi .
ources Of “Jatcr Blneerlng
: ‘22; Rainwater
< Surfa . :
i Ulrlllg;:erzourdce. lake, streams/rivers and impounded reservoirs
124 Groung “:3 sources: springs, wells/borcholes and infiltration gallerics
er occurrences and prospecting, chemical characteristics and

properties of ground water, rech
H) a]‘ e 0 -
recovery, tube well design Eeofiground water, ground water

1.2.5 Selection of water sources
1.3 General Hydrology
1.3. -
- é xaler resources and_ ecosystem, Hydrological cycle, fresh water
3. ater balance; precipitation; stream flow; evapo-transpiration

1.3.3 Aquifers: - i
e Rgn-ofrfs types of aquifers
1.4 Quantity of water

1.4.1 Types of water demand
1.4.2 Design period -
1.4.3 Methods of population forecasting
1.4.4 Variation in demand of water
1.4.5 Faclors affecting demand of water

1.5 Quality of water
1.5.1 Water pollution: Types and sources of water pollution, effects of

pollution (river, lake and reservoir), pollution of ground water
1.5.2 Hardness of water, types of hardness, alkalinity in water
1.5.3 Living organism in water: virus, algae, worms and bacteria
1.5.4 Water borne diseases: water borne, waler washed, water-based and

water-veclor
Physical, chemical and biclogical test of waler: test for temperature,

colour odor, turbidity, pH, solids
1.5.6 Introductory bacteriological tests:- membrane filter, multiple tubes

1.5.7 Water quality standard: WHO standard of drinking water quality, Nepal
interim standard of drink
guidelines

1.6 Intake works
1.6.1 Site selection of an intake
1 6.2 Characteristics of river reservoir
1 6.3 Various types of hand pumps inc

submersible hand pumps.

155

ing waler, guidelines for domestic use,

and spring intake
luding suction hand pump,

Nepal



1.7 Witer treatimeng.

1.7.1 =
1.7.2
with coagulafj £, plain sedimentat;
i ! ati
ﬁllrati(m), dision_fné II‘UCCIIlauc.1'13 [iltration (Slow sangd filtration /Rapi
clion, sofiening, and miscellaneous Lrealm:r;lsapld

(ael‘alion rem s

» 'emoval of iron g

: 1d manganese

removal of colour, odour and taste)g » removal of

Sludge mang i
ge n gement, handling and dj
nd distribution systems : eros

181 T
e ypes of reservoirs:
: Oirs: types (Clear water _ ) .
balancing reservoir, in ( ater reservoir, service reservoir,

1pounding reservoirs etc.), sizi NI
182 %ﬁi:;?e lmethod, peak dc_mand method etc, for)r’c:;i\l::)?r giﬂ;sewmrs.
183 Layout of the warerr, PUMPING system, gravity sysiem
1.8.4  Pipeline des; V\Talu' ‘suppl?' system
| diftn';:iioisl;?;iec:is(]iincrrét‘ena’ .des1gn of transmission and
' 1.9  Conveyance of water WHDE Pipesnetotks)
1.9.1 Pipc material types: Galvanized Iron (GI), Steel, Concrete, Ductile Iron
' (DI), cast iron (CI), PVC and High Density polyethylene (HDPE)
i 1.9.2 Laying of pipes
1.9.3  Pipe joints and their types
1.10  Valves and fittings
t 1.10.1 Valve types: sluice valve, reflux valve, safety valve, air valve and drain
valve
1.10.2 Fitlings: stop cocks, walter taps, bends, tees, reducers,
1.10.3 Public stand post break pressure tanks, interruption chamber, valve box
and etc
1.10.4 Maintenance of water supply system
1.11 Operation and maintenance of water supply system
1.11.1 Definition of operation and maintenance
1.11.2 Difference beween maintenance and rehabilitation
1.11.3 Operation of waler supply system _
1.11.4 Mainlenance equipments: wrench (pipe wrench, chain wrench, slide

| wrench, elc.)

on, sedimentation

arsenic and

173
1.8 Reservoirs a

I
[

1.12 Community participation
1.12.1 Users committee
1.12.2 Village maintenance workers
1.12.3 Pre construction/during construction/po

- 1.12.4 Women participation o
' 1.12.5 Community mobilization/participation _
I 1.12.6 Record keeping of WSP (Water Supply Project)
1.12.7 Rehabilitation

‘13 Rainwater Harvesting . y
: 1.13.1 Introduction to Rainwater Harvesting System.(RHS)

1.13.2 Potential Use of RIS
1.13.3 Types of RHS

1.13.4 Design of RHS
1.13.5 Development of RHS

st construction trainings

in Nepal.




2 Sanitary

2.1

2.2

23

2.4

2.5

2.6

Ellginceri"g
Introduction

2.1.1 |

2.1.2 ;?pm“"ce o
213 s
21d

] waste water
aizilﬁ: gsnagss?:éictives of sewage disposal
Types of seweragé cs{;zf:g ‘d:nc)’ e TR
_ o i S: combined, separate and partially separate
uantity of wastewater
g.g.] Sources and nature
22§ Ez(;i(gfl_affe.cting sanilary sewage
Ination of quantity of sanitary sewage

2.2.4 Determinati
: fmination of quanti o
rational method quantity of storm waler, tangent method, limitation of

Cha sristics ;
Ea;:t;'rl‘;‘lcs and cxamination of sewage
2’3'2 Piml_)hng of sewage
2:3:3 Deif)l;lal;:;?mlc?l and biologica-l characleristics of sewage
234 Biochegl' i()n'o sewage, aerobic and anaerobic decomposition
ical oxidation demand (BOD) and chemical oxidation demand
(COD)
2.3.5 Test of solids, Dissolved oxygen (DO), pH-value, BOD, COD, chiorine
demand
Design and construction of sewers
2.4.1 T.prcal design periods, flow velocity, self cleaning velocity, flow
diagrams, hydraulic formulae and gradients
2.4.2 Estimation of quantity of sanitary sewage, collection systems, sewer
design criteria.
2.4.3 Shape of sewers, types of sewers
2.4.4 Sewer materials: requirements, salt glazed stoneware, and plain or

reinforced cement concrete pipes, plastic, steel, brick
2.4.5 Design of sanitary and storm water sewers for separate and combined

sewer syslems.
7 4.6 Construction of sewer: excavation, laying, jointing of sewer, testing of

sewer, waler test and air test

Sewer appurtenances
751 Manholes, drop-manholes and lamp holes

2.5.2 Catch basins
- 2.5.3 Flushing devices
2.5.4 Sand, grease and oil traps
2.5.5 Inverted siphons
2.5.6 Sewer outlets
2 5.7 Ventilating shaft
5 5.8 House connections
259 Storm water inlets
Sewagc treatment
2.6.1 Objectives of treatment, treatment
biological
2.6.2 Preliminary treatment pProcesses. racks or screens,
chambers, sedimentation, and chemical precipitabion

and solid waste management

of wastewater, effluent characteristics

methods: physical, chemical and

ns, skimming {anks, grit



, Oxidatg i 3
lﬂgoons Xidation ponds and ditches, acrated lagoons and

2.6.4 Sey
T oewage filtration, intermiy
filters . .o Arermittent sand filter, contact b ickling ;
ers and design of trickling and bio-filters ed. trickling filiers, bio-

2.7 Scwage disposal
2.7.1 Sewape i
ge dispos; Tt - : o
PUfiﬁCﬂtionpngiiTgy dﬂul_}Oﬂ. essential conditions for dilution, self
i (SU'eethphe?]?;Sé é:;:?rs )affectm g self —purification, the oxygen sag
2.7.2 Sewage fre; : -
o s s, of s
2 atment (irrigation, overland flow and rapid filtrati
8 Sludgest;'eastmcnl and disposal RIS Hiration)
2'8.2 ources of sludge and necessity of treatment
2.8‘3 Aerobic and anaerobic digestion
8. Mell:u.st gf sludge treatment: grinding and blending, thickening,
5 8 stabilization, dewatering, drying, composting and incineration
-0. {Vie;hf?ﬂ‘s of sludge disposal: spreading on land, lagooning, dumping and
and filling
2.9 Onsite sanitation
2.9.1 Privi_es: pit privy, ventilated improved pit latrine, and pour-flush latrine
292 Sgptlc lank: design construction, working and maintenance
2.9.3 Disposal of septic tark effluent: drain field, soak pits, washing and evapo-
transpiration mounds
2.9.4 Composting toilets, eco-sanitation
Environment
3.1 General introduction of water pollutants, its causes, impacts and remedial
medsurcs
3.2 Human excreta and its characteristics, pollution caused by excreta, health aspects of
walter supply and sanitation
33 Green house effects, its impacts and remedial measures
34 Solid waste management
3.4.1 Types and characteristics of solid waste
«  3.4.2 Garbage collection and disposal
3.4.3 Methods of solid waste disposal: dumping, samitary landfill, incineration
and composling
35 Concept of environmental assessment

3.5.1 Initial environmental examination (IEE),

3.5.2 Environment impact assessment (EIA), role of EIA,

3.5.3 Types of environmental impacts, and E1A principles,
3.5.4 Government rules and regulations and procedures for EIA
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What are the
e -
factors for the selection of reservoir site?

With respec

pect to water i

) ; pollut sscribe t

a) Atsenic ion, describe the effects and remedial measures for:

b) Iron

c) Suspended Solid
s
d) Calcium

Explain mass inf
e nflow (mass balance) eurve method to determine balancing storage tank in
pply system. Also describe demand curve.

Explain with sketch i i
- 1in detail slow sand filtration to treat it
Write notes on the following: el WAL PP

a) Break point chlorination

b) Coagulation and Flocculation
c) Spring Intake

d) Residual Chlorine

What do you understand by {he term Bio-Chemical OXygen Demand (BOD) ? Describe
its significance with respect to Waste Water Treatment system.
Describe Ventilated Improved Pit Jatrine and Pour-flush latrine to dispose excretd in

isolated buildings.
Explain in detail the dilution method of disposal of sewage. State the Oxygen sag curve

and write the factors affeciing self-purification.
Write notes on the following:

a) Determination of storm water

b) Drop-manholes and lamp holes

¢) Cateh basins

d) Ventilating shaft

¢) Sewer Materials _ Leoribe
Explain the causes, effects and remedial measures of global warming: Also descnt

green Liouse Rases.



