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1. T9 IISTHA ArSArars TIH7 =R ¥ fgdr =)o T g8 AT faqrsi aiuer g )

2. fafad IRI&THl FEATTHT ATAH AT TMSTH A [ATTa=] ST ATIAT [GSURT @ Arer drrehr
STERAT TATCAT AT AGIST HeT el Ueh WA AT g9 | A% (ATFAEqeATE T T FALATHT
o ATIT GHT YA T iR F |

3. fofiad qRTetrerT ATErT AT FATCAT AT AT ATAT AUTAT T AL 3T ES, |

4. g9 97 T fgdia waert fafaa a3rem gges g |

Y. 9IH 9AH FaT FEraa wA-A9 (Job related functional knowledge) AT % WIHERT
A fgd wAer a1 g wE-A (Job related functional knowledge) AT fAetRoT
TP TSTHA T g |

6. =TT Fgaskieas (Multiple Choice) Teve®a! Tad I GTAT Yeieh Tad AT a19d R0
FITIT Ageh BT MAD, | AR IR AGUAT G a9 95 [a5+ S T A hgl Ui T BT |

7. IEINA FgAHcdE g THEATHT THerdiel 3T Il Ao el dewew (Capital letters): A,
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B, C, D AT &&Tqg | 9T #ees (Small letters): a, b, ¢, d SRE®T aT 37T % b Thl
U Fo IAVIETH E g5 | ad OMR sheet TART g4 TRIETHT qRremdTars feguer fgem
FARPT Fghd FATT T I |

8. TEAhicds TITE® g TRIETHT % ThRebl FTeherax (Calculator) TaRT 9 918+ o |

9. YRILTHT TEETHSl HiaTged AT % THRPT (T JTHIIT GRIET EAHT Aol TS T |

10. fATRTT eAEEH! EFHAT ATFTHT Agehebl TSl ATHI G a1 UgE IHH g5 a7 5 Wwal adl
AT (Two or more parts of a single question) a7 T3 e = Id g3 a1 dET [AHUE®
(Short notes) @&t afeh 3 |

11.F99 T 99N BRI EHET TAE GUSH AN FEGE SARIIKIHREE s | TRIender yeieh
GUH JIAEEH IR AREUSH IATYEAHHT ACTIS, |

12. 9RTEATHT Fiferd JeTagedl, Agh ¥ ASHAR JAHET Frfegd 97/ ol {930 J79R g4 |

13,99 USSR AT ARl O /ATt fauaasqwr 99 dfgusl 9 qrafd arsesR e
WHE FAA, UA, a9 qur difdes wRiemsr fafq ww=r 3 \feqr swnfe ("egs quawr ar
Tg A5 BATSUHT AT 99 T FTIA HZ) HIAH WhAls I TSTHAAT Thl THhT 163 |

14. 990 =RUH THATEE GAlE TUHT JFHGIREEATS AT (gciid =ROERT q<Ieqrar  qteferd
RIS, |
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YU A AT ATGRT, TETHAT T T
shfrafiy dar, fafwer T, o=t a8, wne fmfaa g
GAT ITANTATHE TAEATHT TSTHA

9YH 9 (Paper 1) :-
AT A I A ATHEAAT IO JAT Jar FHaived Hra-a14
AW (Part 1) :
QAT A T ATA ACHLAAT T
(General Awareness and General Aptitude Test)

(R TIT X R AH— KO A<H)

AT A (General Awareness) & x R F5& =% JF)

11
1.2
13
1.4
1.5
1.6
1.7
1.8
1.9

AT ST AT, TTehicer JId T ATITEw

ATART TlqeTiaed, HERide T ATATSE ATT GRIedl ST

TATAHT AR LT T =T ATATIF ATSTAT FFIRT SATABT

Sfaer fafaerdn, fawir foeprar, arara=or, gguv, Soar aiReadd T STHE@IT SHFeTIH
A SETHT Ga&T TH1E 91 A7 ¥ gfafae qecadul Iudiedes

AT, I, @ T YT EIR] AT ST eIl

AT FiadgT (W q 3fE 4 T T agEES)

Ggh ALY T FHpT fafersdiepd HqT Geaedl Sl

ST TS (AT, (o, AMGATT T AT Fo) F¥eredl SATAHIT

1.10 g ¥ AR Hecdsl THATHIE laraides
YT SFaLTI= (Public Management) (& X R A= ITH)

2.1

2.2

2.3
2.4
2.5
2.6

2.7

FraTa sFaarad (Office Management)

2.1.1 @t (Office) : 9=, Aee@, 1T T TH6R

2.1.2 FETIF FHAIH F T EH

2.1.3 @t gra araa (Office Resources): 9= ¥ Y&R

2.1.4 HATATHT FoARE! HEH, [haH T FTe

2.1.5 @t wrEfats (Office Procedure) : 93 =r@er (Correspondence), @l T
=/l (Registration & Dispatch), 9@ (Circular), dm® et (Order),
feordfy orge ¥ feoqoft qamr arel e faque #Res

2.1.6 fVel@ =ma=amd= (Record Management)

eI ar U ¥ HIHTasiET qUs EE FaEES

22,1 TSI AT T, TFSH G391, TRl T qARH T GRaes

2.2.2 FHHAWIS! [Ah, d&aT, agdl, faar, [qania I T daereT

2.2.3 FHHANS qTad THIA ATR ¥ Fedes

FIENT i, @l ¥ A@TILIETT JUITSAT G| AT ATl

QTS JaT FaTgd! dd, Jar JaTe T Hawrg, alker T Areages

qrastta® FeT97 (Public Charter) : g ¥ ATaeaal

ARITAAET  ATIROT qT ATAAE  AFqmaaH7T faee™, o=, qu=, Ao

giRaT, ISR T Fqca TRl ST

AFET He Aar (Human Values), AT ®T Fded ¥ FTacd adr Jqemad
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3. AT ATTETHAT TALT (General Aptitude Test) 4 X R IEH=90 IH)

3.1

3.2

3.3

3.4

3.5

wisger sfwrerwar aqeor (Verbal Aptitude Test) : & TEETOTHT 9T, I,
THETAT, a0, Flies-fehifgs, faem T g A9 arewr (direction & distance
sense test), & fa=m® Fw=ir  (logical reasoning), 9gfR=® (ranking order) smfg
fsaEqere yedes FHE TR |

e aieHar qeor (Numerical Aptitude Test) : I II&T0rHT ST,
THEAAT, AR, Fifgg, HicaH, ASHaUQE dqw /FBRar Fwaedr, uidera, fae,
AT, A, THT T B, AG [TETEEEE yeTEw qEreT T |

sqnfsse  aAfwerRar qeror (Non-Verbal/Abstract Aptitude Test) : a9 9ererorm
qTHRA, FHEIAT, adee, 99 o, @few, B T aewdr @A, oA oar s
gATde T faeeyor, e faugaeqere geaes FHEL RS, |

& 9 (Verification test) ¥ wrgfwe afwerer Tderor (Filing aptitude test): &
T (Verification test), T&HT TATE, ST AT UMedd oA SI= 9 a1 Tl
Ul ST AGAT GHAGT AT (AT g1 @RS [REHET gedeE FATE e |
wTgidg afweta aieor (Filing aptitude test) HT oTifssd ¥ AgEATCHE WISl a%q al
UrRATATS AUHTATRH, TSTCHEFHH a1 HAHH AR TAEE 9 [FTAF Jedes
TATAL EASA |

™ s @Rw T (Follows the instructions) T faequncres aifebewar Tl
(Analytical reasoning test): f<e™ s &w = (Follows the instructions)
e fegud fafed Heemars g8 J aRo TR FATE T [FaHE geaes
THTI EASA | [aeiuuTeHes atfebehar a¥reror (Analytical reasoning test) |1 emfeae
a1 ASATCHE AT AMiead (Faarced) fofawsr faecaunens difhedl TFwl Jedes
FHTELT FeA |

4. Aurelt ¥ el W (¥ X R ASH=5 AH)
4.1 English: Knowledge on writing correct English sentences, letters, and reports according to
English grammar based on the following syntactic functions: R X R AH=Y ITF)
a. Parts of Speech:
b. Noun
C. Pronoun
d. Adjective
e. Determiner
f. Verb
g. Adverb
h. Preposition
i Conjunction and
j Interjection

K.

Infinitives and gerunds, reported speech and tenses

4.2 FOTEAT: AATAT WINTHT TR Y[ OeZ, TR T AR AGAPT AT S1a9qF I 58 <, o T 7,
AT A, F, § AT ATHON (G AGTINAHT Biga (@ IR, iy I A9 A@Aaieast

AGTAT STTHT YLETRIET S R X R AFF=Y ATF)



A. Civil Engineering

YT W1 qaT ATENT, FEHAT QST

shwfraiy dar, fafwer T, o=t a8, e fmfaa g
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HANT (Part1l) :-

JqaT FHEET FE-FTT (Job related functional knowledge)

(U T XR G = KO IEH)

1. Estimating and Costing
Specifications

11

111
1.1.2

Definition, Purpose, Types, Necessity

Specification for Road Works Embankment construction, Sub-grade,
Sub-bases, Surface dressing using hot bitumen (two coats), Premix carpet
with hot bitumen, Cement concrete pavement

2. Construction Management
Organization

2.1

2.2

2.3

211
212
2.1.3

Need for organization
Responsibilities of a Lab Technician
Relation between Client, Contractor and Consultant

Labour Management and Occupational Health and Safety

221
2.2.2

Organizing crew
Accident prevention

Planning and Control

23.1
2.3.2
2.3.3
234

Construction schedule

Equipment and materials schedule
Construction stages and operations
Bar chart

3. Soil Mechanics
General

3.1

3.2

3.3

3.4

3.11
3.1.2
3.1.3

3.14

Soil types and classification

Three phase system of soil

Unit Weight of soil mass: bulk density, saturated density, submerged
density and dry density

Interrelationship between specific gravity, void ratio, porosity, degree of
saturation, percentage of air, voids air content and density index

Compaction of soil

3.2.1
3.2.2
3.2.3

Factors affecting soil compaction
Optimum moisture content
Relation between dry density and moisture content

Shear Strength of Soils

3.3.1
3.3.2

Mohr-Coulomb failure theory
Cohesion and angle of internal friction

Foundation Engineering

5.6.1

Terzaghi's general bearing capacity formulas and their application

B. Highway Engineering
4. General
Introduction to transportation systems
Historic development of roads

4.1
4.2
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4.3  Classification of road in Nepal
4.4  Basic requirements of road alignment

Geometric Design
5.1 Use of Nepal Road Standard, 2027(First Revision 2045) and subsequent
revision in road design

Highway Materials
6.1  Highway Construction Materials
Mineral Materials, Binding Materials and materials of general

6.1.1

construction purpose (stone, cement, bitumen and bricks)

6.2  Sub-grade soil

6.2.1

Suitability, Classification

6.3 Stone aggregate

6.3.1

Types, properties

6.4  Binding Materials (Bitumen)

6.4.1

Types, suitability

6.5 Steel and Gabion wires

6.5.1

Types, suitability

Road Pavements

7.1  Definition, types, pavement structures (sub-grade, sub-base, base and wearing
courses)

7.2 Road Machineries (Introduction, types, different compacting equipment)

7.3  Road Construction Technology

Introduction, works involved in road construction earthwork, drainage

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

7.3.8

and protection work, pavement work, miscellaneous works
Construction material, equipment and procedure for construction
Earthen roads

Construction material, equipment and procedure for construction
Graveled roads

Construction material, equipment and procedure for construction
Soil Stabilized roads

Construction material, equipment and procedure for construction
WBM roads

Construction material, equipment and procedure for construction
Bituminous roads, Surface Dressing (Single and Double)
Construction material, equipment and procedure for construction
Grouted or penetration macadam

Construction material, equipment and procedure for construction
Otta seal surfacing

C. Laboratory Testing

Earth work: Laboratory Testing procedure and equipments for

8.1  Gradation, Identification

8.2  Proctor compaction (Optimum moisture content & Maximum dry density)
8.3  Plasticity Index

8.4  Dynamic cone penetration

8.5  California Bearing Ratio (CBR)

8.6  Specific gravity

8.

of

of

of

of

of

of

of



10.

11.

12.
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Sub-base/base: Laboratory Testing procedure and equipment for

9.1  Gradation, Material identification

9.2  Compaction (Maximum dry density & Optimum moisture content)

9.3  California Bearing Ratio (CBR)

9.4  Compaction-Field density test by sand replacement method/core cutter method
9.5  Los-Angeles abrasion

9.6  Aggregate impact value

9.7  Aggregate crushing value

Pavement
10.1 Aggregate: Laboratory Testing procedure and equipment for
10.1.1 Los-Angeles abrasion
10.1.2 Aggregate Impact value
10.1.3 Aggregate crushing value
10.1.4 Bitumen stripping value
10.1.5 Flakiness Index
10.1.6 Gradation
10.2 Bitumen: Laboratory Testing procedure and equipment for
10.2.1 Penetration
10.2.2 Flash/Fire point test
10.2.3 Specific gravity test
10.2.4 Water content test
10.2.5 Solubility test
10.2.6 Ductility test
10.2.7 Penetration of Residue after loss heating
10.2.8 Softening point test
10.2.9 Viscosity
10.2.10 Loss on heating

Cement Concrete: Laboratory Testing procedure and equipment for
11.1  Normal consistency of cement

11.2  Setting time of cement

11.3 Compression test of cement mortar cube

11.4  Slump test

11.5 Compression test of concrete

11.6  Gradation of sand & Aggregates

11.7  Fineness modulus of sand

11.8 Clay insand

11.9 Concrete mix design

Steel reinforcement and Gabion wire: Laboratory Testing procedure and
equipment for
121 Gl wire
12.1.1 Zinc coating test
12.1.2 Tensile strength test
12.1.3 Uniformity test
12.1.4 Adhesion test
12.2  Steel reinforcement Bars
12.2.1 Yield and ultimate tensile strength

7



13.
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12.2.2 Elongation

Laboratory and Field Test

13.1 Benkelman’s Beam test
13.2  Surface distress Index

13.3 Road Roughness Index
13.4  Sampling Techniques of construction materials for highway and bridge works
13.5 Quality Assurance Plan
13.6  Quality control for Road and Bridge works

TIH THAH ATNT TATHAFAT (TR Jee® qiiad g

A ERRERS qAET TS | FEHAR TYT T X ASH
rHT A T ATHA Yo WYY X R A=
ATETHaT qerETor vo

' (General Awareness &
General Aptitude Test) SEA S

Il | F&r geaiea #rd-s EAS 40 W GIA X 3 ATH=
(Job related functional (MCQs) Yo
knowledge)

TIH IFH] AT _(Part 11) Fa1 gwatad HI-1 (Job related functional knowledge) @t

TSI HP] THISATE TETHT TATAFAT TBTT THINTH JIHAEs Gl o |

Civil Highway Engineering Laboratory Testing
Engineering
TehTg 1 2 3 4 5 6 7 9 |10 |11 12|13
997 FE&aT 2 | 2 2 2 1] 2 3 2 | 22|22
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fgda 7= (Paper I1) :-
a7 HIEa F-F (Job related functional knowledge)
gug (Section) (A) : - X0 AIF

Civil Engineering
Estimating and Costing

1.

11

Specifications

1.1.1 Definition, Purpose, Types, Necessity

1.1.2 Specification for Road Works Embankment construction, Sub-grade,
Sub-bases, Surface dressing using hot bitumen (two coats), Premix
carpet with hot bitumen, Cement concrete pavement

Construction Management

2.1

2.2

2.3

Organization

2.1.1 Need for organization

2.1.2 Responsibilities of a Lab Technician

2.1.3 Relation between Client, Contractor and Consultant
Labour Management and Occupational Health and Safety
2.2.1 Organizing crew

2.2.2 Accident prevention

Planning and Control

2.3.1 Construction schedule

2.3.2 Equipment and materials schedule

2.3.3 Construction stages and operations

2.3.4 Bar chart

Soil Mechanics

3.1

3.2

3.3

3.4

General

3.1.1 Soil types and classification

3.1.2 Three phase system of soil

3.1.3 Unit Weight of soil mass: bulk density, saturated density, submerged
density and dry density

3.1.4 Interrelationship between specific gravity, void ratio, porosity, degree
of saturation, percentage of air, voids air content and density index

Compaction of soil

3.2.1 Factors affecting soil compaction

3.2.2 Optimum moisture content

3.2.3 Relation between dry density and moisture content

Shear Strength of Soils

3.3.1 Mohr-Coulomb failure theory

3.3.2 Cohesion and angle of internal friction

Foundation Engineering

5.6.1 Terzaghi's general bearing capacity formulas and their application

Highway Engineering

4.

General

4.1 Introduction to transportation systems
4.2 Historic development of roads

4.3  Classification of road in Nepal

4.4 Basic requirements of road alignment

9
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Geometric Design
5.1 Use of Nepal Road Standard, 2027(First Revision 2045) and subsequent
revision in road design

Highway Materials
6.1  Highway Construction Materials
6.1.1 Mineral Materials, Binding Materials and materials of general
construction purpose (stone, cement, bitumen and bricks)
6.2  Sub-grade soil
6.2.1 Suitability, Classification
6.3 Stone aggregate
6.3.1 Types, properties
6.4  Binding Materials (Bitumen)
6.4.1 Types, suitability
6.5  Steel and Gabion wires
6.5.1 Types, suitability

Road Pavements
7.1  Definition, types, pavement structures (sub-grade, sub-base, base and wearing
courses)
7.2 Road Machineries (Introduction, types, different compacting equipments)
7.3 Road Construction Technology
7.3.1 Introduction, works involved in road construction earthwork, drainage
and protection work, pavement work, miscellaneous works
7.3.2 Construction material, equipment and procedure for construction of
Earthen roads
7.3.3 Construction material, equipment and procedure for construction of
Graveled roads
7.3.4 Construction material, equipment and procedure for construction of
Soil Stabilized roads
7.3.5 Construction material, equipment and procedure for construction of
WBM roads
7.3.6 Construction material, equipment and procedure for construction of
Bituminous roads, Surface Dressing (Single and Double)
7.3.7 Construction material, equipment and procedure for construction of
Grouted or penetration macadam
7.3.8 Construction material, equipment and procedure for construction of
Otta seal surfacing

gug (Section) (B) : - 40 ASH

Laboratory Testing

8.

Earth work: Laboratory Testing procedure and equipments for

8.1  Gradation, Identification

8.2 Proctor compaction (Optimum moisture content & Maximum dry density)
8.3  Plasticity Index

8.4 Dynamic cone penetration

8.5  California Bearing Ratio (CBR)

10



10.

11.

12.

8.6
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Specific gravity

Sub-base/base: Laboratory Testing procedure and equipments for

9.1  Gradation, Material identification
9.2  Compaction (Maximum dry density & Optimum moisture content)
9.3  California Bearing Ratio (CBR)
9.4  Compaction-Field density test by sand replacement method/core cutter method
9.5  Los-Angeles abrasion
9.6  Aggregate impact value
9.7  Aggregate crushing value
Pavement
10.1  Aggregate: Laboratory Testing procedure and equipment for
10.1.1 Los-Angeles abrasion
10.1.2 Aggregate Impact value
10.1.3 Aggregate crushing value
10.1.4 Bitumen stripping value
10.1.5 Flakiness Index
10.1.6 Gradation
10.2 Bitumen: Laboratory Testing procedure and equipments for

10.2.1 Penetration

10.2.2 Flash/Fire point test

10.2.3 Specific gravity test

10.2.4 Water content test

10.2.5 Solubility test

10.2.6 Ductility test

10.2.7 Penetration of Residue after loss heating
10.2.8 Softening point test

10.2.9 Viscosity

10.2.10 Loss on heating

Cement Concrete: Laboratory Testing procedure and equipments for

111
11.2
11.3
114
115
11.6
11.7
11.8
11.9

Normal consistency of cement

Setting time of cement

Compression test of cement mortar cube
Slump test

Compression test of concrete

Gradation of sand & Aggregates
Fineness modulus of sand

Clay in sand

Concrete mix design

Steel reinforcement and Gabion wire: Laboratory Testing procedure and
equipments for

121

Gl wire

12.1.1 Zinc coating test
12.1.2 Tensile strength test
12.1.3 Uniformity test
12.1.4 Adhesion test

11
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12.2  Steel reinforcement Bars
12.2.1 Yield and ultimate tensile strength
12.2.2 Elongation

13. Laboratory and Field Test

13.1 Benkelman’s Beam test

13.2  Surface distress Index

13.3 Road Roughness Index
13.4  Sampling Techniques of construction materials for highway and bridge works
13.5 Quality Assurance Plan
13.6  Quality control for Road and Bridge works

fgcfrar garept @it Famaesa feATER gedes @S

IR ENIEEDRIGH
o | fau gug | AIF AR Grar I AT 3T
. a1 geted wE-wa | (A) %0 YT X Y #FH = 30| I YIT X 90 FLE = 0
(Job related functional
knowledge) (B) Yo % U X Y @gH = 30| R YA X {0 FgF = R0
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