T e el ATART
o A, 9§, e R
HE SRR ECINRC S R NPT E A M CA R R

TESTHAAS MFATTER A TGS

v =T T ader quiE: 900
fedfr =or: sreqaia quig: R0
& S (Examination Scheme)

g WX ffea adEmw (Written Examination)

Y FEET | 900 | YO TEA TGAF (T 0TI X 3 ¥y
(Multiple choice) =400 LR
fada = sadiat
oo Uit qaEr ol
At R0 Al
ey

. I qETHHA ASATE [ Rgd T T Faqard T4 g5 wRUMET & s s § |
. WEAIA AFUSH AT §7F |

3. foferd wer Aream o Jareht o1 SN srar Jurel T ST 3 g adg |
Y. R 98amr Fear geee afeg |

qermRE uEE |1 |2 |3 |4 [5 [6 [7 [8 [9 [10[11[12 [13

T g 4 4 4 4 4 4 4 4 6 6 (2 |2 2

4. SEQA dgaobf;‘{ob (Multiple choice) T¥TeTahI I Tel [AUAT Ycdsh IAC add R
(TZ) 9% T8 TRAG A Tad IO [QUAT Jodsh Tad Sa add R0 e 7§
e MG | X IR ARTAT O AT A3 5T g T A7 HIT U T |

§. TEABICTF TAEE B TAEAH F U THRFHT FAFHIeX (Calculator), HIATSe I
a1 a7 gt SueBRer YT T arEe B |

o, T TETHE AW Feaiidarl g qar gt Fuaaeqar § g afgus au qeH
WETHHAT WhT FA, U4, Faa auar Afdee 7demwr @fa w1 3 afewr e
(TG WUHT o1 TG WS ESSUST a1 99 T I 9E) HAA @hT o5 I9
MEAHHAT bl qFeT] I |




C. YU T [T TEEE GHlE HUHT SFRAREeTE W AT ROl deqararer

Freafed TS |
2. ffem odem T araatdial o a5 ANTEHT ATERAT TAATHT FHIT TRA |
qo0. eI HH Ar] Mid:300,/90/99



TRIT AP QAT ATART
9o A, §, e R
A TeeT Gem TaNcas ol TOEs Teahe

/AT - e Tl
1. Surveying

1.1 General

1.1.1 Principle and types of surveying

1.1.2 Units, scales and maps

1.1.3 Field books and Level books
1.2 Levelling

1.2.1 Principles and methods of levelling

1.2.2 Levelling instruments and accessories
1.3 Plane Tabling

1.3.1 Equipments required
1.3.2 Methods of plane tabling
1.3.3 Two and three point problems
1.4 Theodolite and Traverse surveying
1.4.1 Basic difference between different theodolites
1.4.2 Temporary adjustments of theodolites
1.4.3 Fundamental lines and desired relations
1.4.4 Tacheometry: stadia method
1.4.5 Trigonometrical levelling
1.4.6 Checks in closed traverse
1.5 Contouring
1.5.1 Characteristics of contour lines
1.5.2 Method of locating contours
1.5.3 Contour plotting
1.6 Setting Out: Small buildings and Simple curves

2. Construction Materials

2.1 Stone and aggregate
2.1.1 Formation and availability of stones in Nepal
2.1.2 Methods of laying and construction with various stones
2.1.3 Fine aggregates and Coarse aggregates

2.2 Cement
2.2.1 Different cements: Ingredients, properties and manufacture
2.2.2 Storage and transport
2.2.3 Admixtures

2.3 Clay and Clay Products

2.3.1 Brick: type, manufacture, laying, bonds

2.4 Paints and Varnishes: Type and selection; preparation techniques and use

2.5 Bitumen: Type, selection and use



2.6 Metals and Alloys
2.7 Timber and Wood

3. Mechanics of Materials and Structures

3.1 Mechanics of Materials
3.1.1 Internal effects of loading
3.1.2 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 phase system of soil
5.1.3 Unit Weight of soil mass: bulk density, saturated density, submerged
density and dry density
5.1.4 Interrelationship 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 Factors affecting 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
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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
5.6 Foundation Engineering
5.6.1 Terzaghi's general bearing capacity formulas and their application

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 sections
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
6.4.1 Singly and doubly reinforced rectangular beams
6.4.2 Simple one-way and two-way slabs
6.4.3 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
7.2.1 Type and thickness of walls
7.2.2 Use of scaffolding
7.3 Damp Proofing
7.3.1 Source of Dampness
7.3.2 Remedial measures for damp proofing
7.4 Concrete Technology
7.4.1 Constituents of cement concrete
7.4.2 Grading of aggregates
7.4.3 Concrete mixes
7.4.4 Water cement ratio
7.4.5 Factors affecting strength of concrete
7.4.6 Form work
7.4.7 Curing
7.5 Wood work
7.5.1 Frame and shutters of door and window
7.5.2 Timber construction of upper floors
7.5.3 Design and construction of stairs
7.6 Flooring and Finishing
7.6.1 Floor finishes: brick, concrete, flagstone
7.6.2 Plastering
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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 Sewer
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 & 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 & 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 & 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 Introduction to transportation systems
10.1.2 Historic development of roads
10.1.3 Classification of road in Nepal
10.1.4 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
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10.2.5 Superelevation
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 Bridge: T-beam bride and Timber bridges
10.8 Road Maintenance and Repair: Type of maintenance works
10.9 Tracks and Trails
10.10 Airport Engineering: Planning and layout of Heliports; Terminal Building
and Control Tower; Drainage System for Airports

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 Organization
12.1.1 Need for organization
12.1.2 Responsibilities of a civil Sub- engineer
12.1.3 Relation between Owner, Contractor and Engineer
12.2 Site Management
12.2.1 Preparation of site plan
12.2.2 Organizing labor
12.2.3 Measures to improve labor efficiency
12.2.4 Safety Management at site
12.3 Procurement and Contract Procedure
12.3.1 Contracts and its types



12.3.2 Departmental works and day-work
12.3.3 Preparation of tender document
12.3.4 Tender procedure
12.3.5 Contract agreement
12.3.6 Conditions of contract
12.3.7 Construction supervision
12.4 Accounts
12.4.1 Administrative approval and technical sanction
12.4.2 Familiarity with standard account keeping formats used in
governmental organizations
12.4.3 Muster roll
12.4.4 Completion report
12.5 Planning and Control
12.5.1 Construction schedule
12.5.2 Equipment and materials schedule
12.5.3 Construction stages and operations
12.5.4 Bar chart

13. General information about legislations

13.1 ITThT FlFE (VR 9, R, 3, 9@ T 9 90 ATHEE) (The Constitution of Nepal
(From Parts 1, 2, 3, 17 & 18, and Schedules))

13.2 TIME WHR FA@F U4, 00y AT qagR fFwm @l sgaer (Local
Government Operation Act, 2074 (related to local infrastructures
development))

13.3 Nepal National Building Code, 2060, Levels of Application and Mandatory
Rules of Thumb

13.4 I [, el ATSTAT a7 Aa= AT FFa=l ATIevE, 00

Model Questions

1. Mostly used pipe for plumbing is

a. steel

b. castiron

C. cement concrete

d. galvanized iron
2. Septic tanks are best suited for

a. municipalities

b. industries

c. scatter residences

d. congested areas
3. Propose of seal coat is to provide,

a. aneven surface

b. required grade

c. camber

d. animpervious layer



4. Formation whitish deposit on the bricks due to the presence of excess salt is called;
a. Efflorescence
b. disintegration
c. warping
d. floating
5. An area of one hector is equal to;
a. 10 M?
b. 10000 M?
c. 100 M?
d. 1000Mm?
6. The increase in volume of dry sand when water is added is called,
a. honey combing
b. bulking
C. segregation
d. bleeding
7. During transportation of concrete the separation of course aggregate from mortar is
called,
separation
creeping
segregation
d. bleeding
8. A document containing detailed description of all the items of work (but their
quantities are not mentioned) together with their current rates is called;
a. tender
b. schedules of rate
c. analysis of rate
d. abstract estimate
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9. The quantity of soling is obtained in;
a. Cubic meter
b. meter
c. lumpsum
d. square meter
10. A shear wall is designed to carry
a. Axial shear and bending forces
b. Shear force
c. Shear and bending force
d. Bending forces only



