
clrr +n +{r 3rFif.r, sFr{+ yt{r
ErnrdfiG a-{r. fiBrd qTi {qria-6r Tr-_q rrricF.. rirnrn r qrfi_gt Tqqqi?EdiTil r-F, Ei l,r, q-.qn qfl cinir.rdra_F qnerdl cr6'{fi.E

rl{ Tfi-q +trflinii gf +rvmr Hwu_< rrftqa;f e :

Y * ,- hfun cteTr (Wrifien Examination.;tr4lq qzq - 6, qrqH6 c+ellr (Crcup Test)
{€) a6qidi (Interview)

gtiE :- 1oo

Wtrf ,- 1o

lotfy :- ioqfter +s (Examination Scheme

qqq q{"r r kl6d TteTr (Written Examiration)

Iechnical Subject

ir{m rrq : qr[t66 cteTq (croup Test) { 3rifiidi (Interview)

f fufua qten"l *tl.q 1Trqr i,cIft ?iffi 3rrEr +n* { 3rH E+ rfu |Hkd ctqT 4.4 E+d r ":'i'q'
' ffi#mjyl#'*'#aT* tma ,o-r ftscr *+6 ?rdd s . qr- ror. +si-+Fq+ rFE Jqt;'.,oS 4v qp6 * hsi *+ r 3rE oET cfr qf i #, '

..i o.at +* r- 
s. ...ii,-r, *,.Tt.l{ (Catcularory a.nca_+r q+ cft kg-e{ u*"aq r*,

t. fuccrrrd rq-.r.6iir 6+qT df+(di ,r
'IFT (Two or more parls o, u ,,r"i3^-Y- Ii Y * q-'t vri-6r rE ?r rE w-<r {&
(short norcs) +r 

"i#;; 
" ""'gre queshon) qr q3-'I eel 3ff id St qr # pqfrET

a Hrq,r*qr rhqcn+ vsi EH e. qnenffi n+o e.r*r wr=*i'#}*ft*Hffi,Hr#Tk* A-*,\9. {g cr6rrsq qtc-{r {qrir6r si,,f;;+;#ffi,ffiffi
" "oo-ro 

r.ro^t*m ;;-;d;lilHi#ffi1 vra-rrn l>a e*+-1 r6q,
' ;ii.'l'- E,,eTrqre BFt' q9+r sc.enF"-dri o"'ta+o **a ooeirqr Bftqtd-d

]o w ,a* ir,fifu qr'r \,.6r qrfu !-dtI. cl6irfi-c .o frla , - los3./c,,jj 
fud +{r, sF+i crdl-sq uttq qft\-+t B I

General
Subjcct Tqrrd

(Objective)
+q*ate-+ ysn

(McQs)

to y{n xl 3rg

1 s!-cr
io fu+c

{ogfixl3rE

vn-,rx{qs
6 Cr{ x losr'

-YO
c{ zftsq_-_.--

r.,-II1.-.F Ttr]-ol
{rlroUp l est)

rraidi (lnterview)

Trt Fffuriv

1o
io iqi-e

lo
ir.;q :
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2.

gilr iir€ t{r qrqi.r, qFrFfr ci{I
Effirqftn +qr, fdR{a ?{.(r i.<ric6r q{a<, arFitclT{, Ei{t{F ( qlt€t gTqft.-{.6}

fffi 6, gtsieff{ Er4l Sdr sfrdtrair€{ ctsr+i crd{6c

1. M frqrt arcr qr<f++ Er(€G [10 xl Mark = 10 Marks]

l.l iffi {fiqTi
1.2 6ffi qqr.irsn E{, losr.
1.3 rflff{6 qfr( En, tori
t.+ fiiiqf'{4 qftE FrqqEft, toiv
1.5 e?Yr qr+{k6 qf.E FI{qr{dI, to,r(
L6 lrqrqr P{arsr t{, lo(,y
L7 qE-fi llft-fiur t{, loqY
1.8 yisr rfir+i 66 sqifr t{, io\rq
1.9 *hr grr+r (r, loss
l.lo{q, gtsr (qr eTrfrtr rrfi Frqrrft i-Er {qift TrffifF
General Awareness and Contemporary Issues [20 x I Mrrk = 20 Mlrksl
1.1 Physical, socio-cultural and economic geography and demography ofNepal

1.2 Major natural resources ofNepal
1.3 Geographical diversity, climatic conditions, and livelihood & lifestyle ofpeople
1.4 Notable events and personalities, social, cultural and economic conditions in

modem history ofNepal
1.5 Curent periodical plan ofNepal and Bagamati province

1.6 lnformation on sustainable development, envirolment, pollution, climate change,
biodiversity, science and technology

1.7 Nepal's international affairs and general information on the lrNO. SAARC &
BIMSTEC

1.8 Govemance system and Govemment (Federal, provincial and Local)
1.9 Fu[ctional scope ofpublic services
LI0 Public Service Charter
l.l I Concept, objective and impofiance ofpublic policy
l.l2 Fundamentals of management: planning, organizing, dirccting, contrrolling,

coordinating, decision making, motivatiot and leadership
1.13 Govemment planning, budgeting and accounting system
Major events and current affairs ofnrtionrl and interlationd lmportance

[4XtM.rk=4Mrrk!]
4, General Ability Test [10x] Mark = l0 Marksl

4.1 Verbal Ability Test

Jumble words, Series, Analogy, Classification, Coding_Decoding, Matrix,
Ranking Order Test, Direction and Distancc Sense Test, tommon Sense Test,
Logical Reasodng, Assertion and Reason, Statement and Conclusions

4.2 Numerical Ability Test
Sefies, Analogy, Classification, Coding, Arithmetical reasoning/ operation,
Percentage, Ratio, Average, Loss & profit, Time & Work, Data intfrreiation &
Data verification

4.3 Non-verbal/Abstrsct Ability Test

Y{c q-r (P|per I): General Subject
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yfu +€ n-{r infrq, EFI{fr c?yr
EEqHqfG +qr, fqflr{ rTT6 3r<'iddr q{.q, ErriqF{, Eftn{E ( qlftrat !vqTrr€6}rrfi d, EFift{{ c-(+l S(r ctritKmr ctfrrd qrdqfi.c

l,-tlt:, _1.':, Figure Analogy. Figure Classificarion. Figure Marix, patrem

illp^lt'l:lllrtli9. Anaryticat Reasonins Test. Figure Formation and Anatysis,
Kure uereclon. water lmages, Mirror images. Cubes and Dice &Venn_diagram

16Xl M&rk=6Mrrksl

Pronoun

Adjective
Determiner
Verb

g. Adverb
h. Preposition

i. Conjunction and
j. Interjection
t. Infinitives and gerunds, reported speech and tenses

s.2 icrft iqrfr qqrqr Rtc t{ nq, cr€i{I i qrfi ffi ilnT q[{flr{ qi r€r t{, c r<, wr {r, !{, T nFtFRTiFT qrs<!r.r(T rJr +c-dleq *Ft q-l rr<, qFFrt{I T lIfiffi ffi qNr6) lrRJksl rri l3il Mrrk=3 Msrksl

c.

d.

f.

s. icrfr ( {Etrfr qrsl

5,1 English: Knowledge on writing correct English sentenceq letterr, .nd report{ rccording toEnglish grammrr based on the folowing syntactic functions: 1l i f fu"ri _ i tr"rf.qa. Parts ofSpcech:
b. Noun

PPSC/Page 3



+er ;ii6 +qr !rr4rq, qrTq_fr gt{IE].'@ alk t *a,iaor c-{.q, Ersiqn . sfris- r krfi_ci 3!-,rwro.+i{r# rE, sfrnF{.p qr+} q{ rh*tr6pq5 qffqr+l qrr *

l. Structural Engineering
l.l Center ofgravity, moment of ilertia , radius ofglration1.2 Sfesses and strains, theory oftorsion and flexure

(5 marks)

,, 
ilfrr:H:ffis and frames: U*O* ,",""r,, shear force and deflection of

l.a 
?",:.rniru," 

r,ruchres (energy methods), three hinged systems, suspension cable

1.5 Indeteminate sftuchtes:_. slope deflectiol method and moment distribution

il:llff;" 
or influence line diagrams t"' rtro,. i.".-r, ,"liload method, two

- 
1.6 plastic analysis ofbeam and frarne2. Engireerirg Survey
2.1 lnroduction and basic principles, classification ofsurvevs 

(7 mrrks)
z.z Llltear measurement ,""llql"r:- chain and tape method. rarging roas andarrows, representation ol

"rr"o "r,r"p" _i',r;r; :ffiffi:::1,#";T,Tff"flT_j"",*es or errors,

abney Ievel and clinometers ' 
e measurcments,

2.3 Compass:_ types ofcomoz,,r,,"Jooi"',',i*";il;:il:;J::,j:H}f 
":.J:",;or"errors.incompasssurvey2.5 Leveringj principre of revering. ;;-r",""; ;.ffi:,jlnia;*mn*, or r","r,bench marks' o"oot* 

T:1".0: -a tr,.r, l""lrirrr,'',iffi,o, ano 
".or.- - sectioning. reciprocal leveling, trigonometric leveling2.6 contouring: contour interval- id "il;;r# of conrours, methods ofcontouring. interpolation. use ofcontour map

'' J*"r*l[i':f:i::;J::T:::]:"e and'its signincance, principre or raverse,

closing enors 
rs: adJustment of closed t,avene aad linked truvene,

2.8 Tacheometry: principle. tac

" 
,*, 

"ri"oir,i ;;;;:tT*:* Ibrmula' relation ordistance and elevatior
2.10 curves: types ana suitabi,llnic 

distance measudng instrumenh

(simple circular curve, 
"".,1"o;,:l:i:llt 

.g€ometrv and settiDg out of curves

2. r r carcurarion ";;;; ;;o ;;i""' "'rve' 
transition curve )

area and volume carcr,u,,o"ul--t*nl9L 
of area calculatioo of land, methods of

3. conslru(tion Ma(erials 
I cut and fill. mass haul diagram

I l Propeflies ofbuilding malerials: nhv(;.at ^1,-*:^^, - ... (6 orrks)
J 2 Stones: characten*", .ro *:1:;-:3^:cal'-chemical' 

corstituents' thermal

: : c"o.,i" t"ni;;''';;;"';'::l*"nts orstones as a building materials

:.n c.,.,rr,g ,,u*i;:;::'i:: T-lY'.tile. 
brick b?es and resrilg

tests ano properties of lime and cement; cement mortar
3 5 l4etals: types and propenies ofsteel. alloysJ.o I rmber and wood: timber trees in Nepal, 

,t1aes 

and properties ofwood
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4.

e?yr +6 +sr 3IItq, sFrEff qtsl
Erq?qi,T n"-, iq -q q{x r<rirar q-{.q, Frg_iq6,, EfriTn r qti_zt E,-qqErr*}<'+ m, qtvt+r, rr+1q+ +.mi-.* rt** **#r 

!!r1b'!a'

3.7 Miscellaneous materials: asphaltic materials (asphalt, bitumel and tar), paints andvamishes, poly,rners
3.8 Soil properties and its pararneters
3'9 Local and modem building construction material in Nepal
Concrete Technology
4,1 Constituents and prcpenies ofconcrete (physical and chemical)4.2 Water cement mtio
4.3 Grade aDd strength ofconcrete, concrcte mix design, testilg ofconcrete4.4 Mixing. transponation pouring and curing ofcooc-rete4.5 Admixtures

(6 marks)
depending on transporting agent

(5 marks)

5.

4.6 High strcngrh concrcte
4.7 Prc-stessed concrete
Geotechnical Engineering
5.1 Fomation of soil, general classification of soil

and deposit media
5.2 Three phases of soil: basic terms, relation between basic lerns, volumeticrelationship: mass aad vol

- - rab test, fierd denri.y -a aJ,li,il"",'##[J;]"" specific gravitv or soil and

5.3 Tlpes ofwater in soil, moisture content atrd rclationship, orgalic content itr soil5.4 Index properties of soil: grain size dishibution -d ;J;i; dqrendiag ongrain size disffibution, consistency fi.it, ,"f"trv" i"I.ity, ti"b. r".t or ina"*properties

5.5 Types of rock, dip, sAike, foltl, fault, cleavage, geographical divisioas of Nepal,earthquake: causes of earthquake, typ". 
"f 

;;-;;l';oi"lntquut", ,"trri"fault line in Nepal
5 6 Tunnering: types oftunners, componert parts ofa turnel and tuonel cross sectio!,survey for tunnel atigament,. drainage, iirn,r, _i ,""r"iofi"luio."no ro,tunnels. merhod oftunneling in sofl soils aird.o-"t 

-"...-.."" ,".
o, UonstructionManagement

6.1 Construction scheduling and planning: network techniques (CpM, pEf;TI;T?*
6.2 Contractual procedure and r

preparation of bidding oo.'-ut"t""t 
types of contract' bid and birt notice,

tenders and .","",,o, o, "o"'Illl' 
contrn(ors pr+qualification' evaluation of

0",",,",,;;;#il;ff :iff ::ff ::.,:::iffi::T[x1"":ff ffiT:
6.3 Material management: procurement procedures and materials handling6.4 Cost. quality and time control
6.5 project management
6.6 Occupational health and safety
6.7 project monitoring and evaluation
6.8 Quality assurance plan
6.9 Variation. alleration and omissions
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8.

7.

9.

t0.

giTr i { tdr inqhr, qrrrFfr q+{r
EiFihqf,T .r4r hrhra +5r r<ria-+r r+-<, ErrAqE, EftA?r{ ? qhat rlRn"rrsdt

=rl1 a-r siqfT{, r<+i Sqr cftrdftrdrqo qtrgr+l qrd{rq

Estimating, Costing, Specificatior and Vrluador (5 mlrks)7.1 Types ofestimates and their specific uses
7.2 Methods ofcalculatingquantities
7.3 Key components of estimating norms and rate anallrsis
7.4 Preparation ofbill ofquantiti€s
7.5 Purpose, types and importance ofspecification
7.6 Purpose, principles and methods ofvaluation
Engineering Drawing
8.t Drawing sheet Jomposition and its essential compolents 

(4 marks)

8.2 Suitable scales, site plans, preliminary drawings, working drawings
8 3 Theory ol projection drawing: perspective, orttrograprric ani axonometric

projection, lirst and third argle projection
8.4 Drafti[g tools arld equipments
8.5 Drafting conventions and s),mbols
8.6 Topogaphic, electrical, plumbing and shuctural drawings
8.7 Techniques offree hand drawing
8.8 Community buildings: School and hospital buildings and their design

considemtions

Erlgitreering Economics
9.1 Benefit cost analysis, cost classificarion, sensitivity analysis, ,,#Jfa:',",

retum, tinle value of money; economic equilibrium, aemuna, supply andproduction, net preseDt value, financial aDd ecotlomic evaluation

10.2 Nepal Engineering Council Act, 2055; and regulations, 2056
10.3 Relation wilh clients, contractor and fellow professionals
I 0.4 Public procurement practices for works, goods and services and its importance
10.5 National Building Code: Hierarchy of building codes ana iir''uppfi."tioo,

procedure for implementation ofbuilding code in Nepal
10,6 Building Bylaws

Professiollal Practices
l0.l Ethics, integrity and professionalism: code of

professional engineering practices

(3 marks)
conduct and guidelines for
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ei{r +{ i-{r qrftr, sFr{& liIl
rkFaf'I +ci. iaf*r +5a rairo a-+-;r, rrfdrqr*r, gf.irF r q,ftrsft 3Tq{tr6-+iqnl ;n siqlE{r q.+1 q{I qfrniFrdrqfi ytsrd q|5qi.q

l.

Pfftq Ei (paper II) ! Tech cal Subject
Sectinn IA) - 30 Mrrk{

Structural En gineering
1.1 Reinforced concrete structures: difference between working stress and limit state

philosophy, design ofbeam and slab, analysis of RC beams and slabs io beuding,
shear, deflection, bond and end anchorage, design of axially loaded columns;
isolated and combined footings, intuoduction to pre-shessed cooqete

1.2 Steel and timber structures: standard and built_up sections; design of riveted,
bolted and welded co[nections, design of simple elements such as ties, srus,
axially loaded and eccentric columns, column bases, design principles of timber
beams and columns

1.3 Requirencrrs of eanhquake resistant building construction
I .4 Mandatory rule of thumb in building design
1.5 Structural design ofbridge: various types ofbridges, selection and type ofbridges

and economic span length, types of loads, forces and shesses, live load, impact
load, wind load, longitudinal forces, lateral loads, centrifugal force, width of
roadway and footway, general design requiements, solid slab bridges, dcck
girder bridges, B.M. in slab supported on four edges, distribution oflivJloads on
longitudinal beams. method of distribution coefficients, Courbon,s method,
design ofa T- beam bridge, balanced cantilever bridge, design ofbox culvert

Geotechnical Engin€ering
2.1 Soil Mechanics

2.1.1 Idertilic.tion ard classilication of solli

2.

Ficld identification ofsoils and soil classification:
MIT and USCS

2.1.2 Permeability of soils
Factors affecting permeability of soil, determinatiol of coefficietrt of
penneability: Iaboratory and field methods

2.1.3 Effective stress
Factors affecting effective stress, capillary rise, quick sand conditioo

2.1.4 Seepage analysis
Flow net, application of flow net, seepage below concrete dam, sheet pile
and safety check, seepage analysis through earthen dam and filter layer
design. rechniques ro reduce discharge and to increase safery ofdam

2.1,5 Compaction of soil
Concept of compaction, lab test, factols affecting compactioo, specification
of compaction, field control ofcompaction, methods of compaction in lield
and their suitability, special pammeteE to be considered for compaction in
road. earthen dam

2.1.6 Shear strength of soils
Concept of shear strength, principal planes and principal shesses, Mohr_
Coulomb theory of shear strength, calculation oinor.ut ,ta".a _d ,lr"_

descriptive, textual, ISI,
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- 9,.!r drE +{r 3nfrrr, qFrq_fr yivf
Br;il{ftF +6n, hFr< rry< ra.ia_+r r+rr, FrB_dtcrd., !ftn r{ r R|frzi lrrqElqdqri rr. Bhi{a. Es.ai Tc, +nt,i**" ot"*r 

"#". 
.,"*"'

,'#:'J#,f::*:l,lfi"' Y",.' or principre stress at ra,ure condition,

test, vane shear test 
rect shear test, unconfined compression tes! hiaxial

2.1.7 Consolidation and setfl€merts
Concept of consolidatic
oc, ocR, preconsolioull:Jf"t 

ot to*o"dation' test of consolidation, NC,

^ _ - 
structures restin* 

", ,"r.]:l::T:::";'"t"utution 
or 

""ttr..*t, ,"are,n"or o=r

2.1.8 Stability of slopes
Causes of slope failures
and ractor or sarery, ;l,lf:r"Ullil,l 

"fl lffii,i;r"li,iHTiiengineering: advantages, o.ir.lpl"r, 
"or""p, "..ro"IJ,jlir_o ** ,stabilizarion ofslope

2.2 FoulldationEDgineering
2.2.1 Irtroduction

:f,::",$,Ht"ji:1; rT'3.^ "n'"i'c on serection or roundation,

- . roundarion, crit*," r;;.;,:j,,j;:rf#f:lTJffi"" road ror design or
2.2.2 Earth pressure and retaining structures

Rankine,s eanh pr"ssure theory, Cotoumbt eanh pressue theory, trial
;,:1fl;JTi?;.j,fi:u[],'dh r'"'"""' '*"' ;; ';'''";"*ir, sn ritv
retaining wall 

19 structures' techniques to in"J""" stability of
2.2.3 Bearing capacity and setueme[ts

TWes of bearing capacity-and factors influencing bearing capacity, etrcctsot various factors on t
Terzaghi's g"n".ul r"drflTng 

capacity' modes of foundation failure,

cohesion less and coh"riuJS, ::pu"itl theory, ultimate bearing capacity of
2 2.4 Typcs offouod",ron 

"or' 

to"t't"n'ement: t)?es' ufirre and ;ftects

condirion ro u." .or.uo ol1*lullrbilitv 
ir co-trtext of Nepal

capacity. consrrucr io;;;i.,.:"tHil:'il,:"":ff;.TJ;,f i.LlTilirypes. ioad carrying capacity. neg"*. ,t,-, a,"i,_ oisii nnT"l,"r*,,.n,comparison between pile
capacity, construction of *:,,':.:: ld,."1i'1oo; "uitto'' types, bearing

prevention ell' ult and shift ofwell and ib retrofication and

2.2.5 Design of foundation
Design of spread foundi

. ^ - 
fo'ndation, pire ,"r,0",,"r.'l,llli ,",tiflbined 

footrng, srrap footiDg. mat
z.z.o roundation stabilization. r*"''"i'li'"#"''t;"'"::lo'i:''1f ic'Td 

geo'echnicar process

grouling and its meth"or- -:lI:' 
sand pile' dynamic deep compaction,

z.: .u.,**,iei,ir" #;#:J"'ffi::,orunderpinning, methods ordewate.iog

z.J.t purpose of sire investigation.. planning of investigation, stages ofrnvesrjgation. and melhods ofboring, rypes ofsoif s"mpf"*"
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tilr :irfi +{ 3rFjrrr, qFrr4r girT
Eitrfuqfu +ci. i.i+a aTr :r<,iro r+ra, .rrgrcr{ , EfrieE r Rlfiafr 3Tfi{{i-r1iqral rs. sfqfrq, c-+i q{ ,frdfufi cto,of *5q; 

- " *"."'"

2.3.2 Irl-situ. test: standard penetration test, dFamic cone pfictratiotr test,correction of N value, calculation of bejng 
""p"rity 

oslng i-u"ru" fo.isolated footing, mat, pile and well, plate lo"d;*,,;ii"l;.teit 
,.

2.3.3 Preparation of site investigatioo report

Water Resource Engio""rrrf;ll@
3.1 Ilydrotogy and Sediment

3.1.1 Rainfall measurements and rclated analysis
3.1.2 Flow measurements, rating curve and generation offlow data
3.1.3 Estimation oflong term daily and monthly flows, low flow$
3 , I .4 Hydrograph analysis, s)othetic unit hydr;gaphs
3.1.5 FIood frequency analysis, estimation of ae-slgn flood
3.1.6 Collection of sediment data, sediment ratin! curve, estimation of sedimentyield and concentration, reservoir sedimentatior
3.1.7 Ground water hydrology
Hydraulics
3.2.1 FIuid pressure. fluid kineunrics. d),namics offlows
3.2.2 Boundary layers. uniform flow, steady flow, lamimr and tu6ulenr flow3.2.3 Bemoulli's equation and its applications
J.2.4 Larninar and rurhulent flow in pipes
3 2 5 Concept of specific_ energy and gradually vaded flows in opeD chaDnelr.z.o HyomuhcJump and its types. flow profiles
Irrigrtion

3.2

3.3

3.3.1 Function, advantages and disadvantages of irigation; status and need ofirrigation in Nepal
3.3.2 Crops and soils, crop

availability for inigation
water and irrigation water rcquircments, water

3.3.3 Inigation methods (surface, sub_surface, sprinkler and drip), their
- - 

srritabiliry. advantages and disadvaDtages
3.3.4 Canal t)?es, network and alignment, canal losses, commadare4 duty anddelta
3.3.5 Silt theories, desigl of earthen and lined canals, canal standards, specificconsiderations for hill inigation
3.3.6 Desi$ of ifiigation structures on pemeable foundation (seepage theories,piping & uptift)
3.3.7 Design of weir and barrage (crcst, length and thickness of imperviousfloor)
3.3.8 Design ofsilt control structures (excluder. ejector and senlins basin)3 3 9^ Design of energy dissipaters (hydrauti. jr.; ;;.;'i;;;il:r.i"',r.r.!u rresrgn of nver lraining works (guide bund, levees and-spurs), water shedmanagement
3.3.1I Design ofregllators, drops, cross-dminage and outlets
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sirr +r +qr 3.rfir. qFrT4 viqrErqFrqtly +{r, hft{{ qa" !r_r_j"El '

""1;Jtt###tmffi,';51 **"*
3.3.12 Warerlogging (causes, eI

subsurface drainase 
recls and meas.{es), desiSn of surface and

- 3.J.13 planning and Mariaeement
J.4 Hydropower of Irrigatiotr system

3.4.1 Hydropower develoDment i
3 4.2 rvp.;;; ;;;:"#T::-i.*'' poricv' acts ard resurations

pump storage) uects (run-off river' peaking rorstorage, aDd
3.4.3 FIow duration curve, del

. " , 
sedimenralion. ,*^, ,,r. 

"ii#l,tion 
of reservoir capaciry, reservoir

r.4.4 fower demand analysis and forecastr.4.) t,otential and lirm power, r

: , , ersy. season., 
",".rr. ",o1"TJIII"lff."|J,H, 

nrm energy, surprus
J.+.0 Concept of load, Ioad curv(factor :, capacity factor, load factor, and utilization
3.4.7 power demand variation {dai
3.4.8 Lavour J ;;;;, ":;:'::rveeklY' monthlY' seasonal, and arnuar)

convevance 
"yrt"rn, to."-tu,T'll--:Tt1*"t' de-sanding basin, water

, , ^ 
r,be. tairrace. s;;;;;;#: ":lliilt 

peusroch power house, draR
J.4.9 Dam classification and their

o'a ton,,..,ion ,i"i.;;;:' ::1': 
o^*""i tunctio,alirv' acting forces,

.,, ,^ Illir1,.,",j;;;';, #j;;ffj iL,:: '"' based on con-struction

J.'.ru Loncrete gravity dams: forc

" " ;:o'i'ff*;'**$*rH1tfi!3"1'?' '[heir 
rine or ac'fions'

"o,"",.J,'."-o",.,ilJ[,1]#l.l,ji"T],nH,ff ,il 
flllilli];

:1 112 
Corceer ofcoffer_dam and their usage

;;. i; ff:H :l'fi:ff1;'f,;;:l,Tly sares. ro.cation, and their tuncrions
u*,, 

"ro "r'L,. 
" "rluruus' rypes o' energy dissipaters. design of stilling

j.i.ij i:::, :::::::. trash rack, sEver t ap and approach canar

#;:l#;.:';."1'l""J"ltl"ll-l',:t"g basin' suspeded sedil,eot

ff :;i,".*;;;ilffi::i::,i-lilT:t',"^'#,';'#i":,,_',T,.;
3.4.17 Hydmulic tunnels: pressure and

"no '" "ul 
1"""i;;;:"::1"'-':"ure tunnels' turmel cross-section

measures. tunncl lininps 
concept of tunnel stability atrd protection

1.4.I8 Wctcr hamrner, Iydroivnami.
basin pressue calculations, desigo of fore_bay

" '' l"lXlHii; j"cation and application of penstock, anchor blocks and
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c?n dr+ +fi qrdfq, errc_A gfu
Eriirid-r n?T, .{tTn a.i? ,Ei"_6r T{.{, Ftg.ircr{{, Eftnrr{ , qltraff sEsEriiB}qr+ TF. sffi{r, r_ai qd ofazmr6oa ono* *;, ","r""..,

3.4.20 Underground and surface
design, tailracc 

power houses' power house dimensions and

3.4.21 Types and selection of tr

varves, draft tube, nee."",-jJil;Jli.*i,lli!ffi"'g"", *", u,o

Traruportation Eng,r"u",nn@
4.1 Ilighwayengineering

4.1.1 Highwly planning and Survey
Approach to road planning: establishing economic and environmentalviability, evaluating altematives, f,irro""a i*"flp--*, 

,,", 
.,consrrucrion in Nepal, classification of roads, *iio*.."a ,"ir_u .,Nepal, road suryey ard quaority calcularior, il;#il;fod besrroute location, map study.and^ reconnaissance ,u_"y, pr"firlnL -adetail survey, recommendat

controling fadors, A"iun H]:: 
fot 

f"t-t 
uligrynent' highway aligme and

4.1.2 ceomet.ic Dc.,gn o, Hrgr;tl;u, 'n 
Nepal and NRs-2045, NRs 2070

Basic design control and (

trarricvoru-me..";il,1J::l;""#il::r,#S,::1ilffi f :ffisection, highway curves; tangents, typ" of **"r, ;rf;; 
-",r*.r,

i:Jil:,.$::,:lx"::.i:.#i',:HJ'H:1"ru:,;."zu*;mruling gradient, Crest curv
hori,.untal and verrical oli*r" 

*o sag curves' design consideralioos of
o 

' 
, .,"i,",""'"i:;;;';;'.T,I*t '-tm 

wideDins' set back distaDce

. Function of subgr.ade soil, CRR. ant its test, group index, plate load test,detenniration of modulus of subgade ;;;6,'o;J; ;J;,.,test and its application
4.1.4 HiI Roads

Hill road design: sp€ed, sighl distance, geological conditions andalignuent selection criteria, gradient selec,i*, fl"jr.prn'S".do,i]*o,
curves, passirlg iane in hill roads, retainiog ana stope frotJ;;;;lore,in hill roads, use of bio_engineeri"r, ir""r" 

..orl"*io"r,ruilriir, 
oa. fonnation width and cut and fill slopo "

4.1.5 HighrvayDrainage
Importancc of highway drainage: surface dninage atrd estimatiol of waterquantity, design of drainage structures, erosioir 

"or,,.of 
uoi alrliputiogslrucrules. suhsrrrface drainage. cross drainar" ,*"*"" _i.aroi" 

","

4.1.6 HighwayMarcriats
Binding materiars, types of aggegate and tests on their gadation,shength, durability, mathematiJ. and e*phi";i;;;; ffi",. .gradation, binding materials, bltumen, road tar, penetration test,
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- " '-'

consistency tests, flash point test, composition
asphalt concrete, open and dense graded mixes,

4.1.7 TraflicEngineering

tests, bituminous mixes and
design of asphalt mixes,

Traffic engineering and scope, intelrelationships between human/
machinery/environmental elements, impact of human and vehicular
characteristics on traffic planning, tlaflic operations and regulations
driver and vehicle control, traffic coltrol devices, tramc flow counts and
speed studies, traffic flow characteristics traflic count and presentation, Oand D studies, parking studies and accideflt study and analysis, basic
requirements of intersections, types of intersection" 

"nd "oifigurution,channelized and unchannglized inteBections, design of intenect;ons,
traffic signs, signals, road marking, road delineation, Ioad lighting, factorsinfluencing night visibility, design of the lighting ri*., *.projection and forecasting

4.1.8 Road pavement

Typcs of rcad pavcments, flexible and dgid pavemelt, loads and other
factors controlling pavement, design -ett oa, fo, noitf" pu"arll"r,o,
design methods for rigid pavements, stress due to load, temperature and
sub-grade friction, functions of pavement structure, u*1" toui. Oarnaging
factor ofaxlc loads, different t)?es ofpavement surface

4.1.9 Road Construction Technology
Activities and techniques used irl road constuction, tools, equipmeDt aod
plants used in road construction, preparation ofroad subgrade-,-elcavation,
filling, compaction. moisture dercity relationship, i,.ti-'"outpu.uoo
control, soil stabilization, Construction of asphalt 

"oncrAe 
hye"s

including prirne coat, tack coat, and seal coat, 
"oir*rioo p.o""a*" ofpenetration macadam, construction procedure of bituminous UounO

. _ _ macadam, construction procedure ofplain cement concrete pauements
4.1.10 Highway Maintenance, Repair rndRehabilitation

Classification ofmaintenance activities for on rcad alrd ollroad structures,inspection, pdoritization and planning of .uirt"r_"i--oi"rutior",
evaluation of pavement disffess and pavemett condition, 

-ti,pes 
audmethods of pavement rcpair. rcgular, recurreDt, p*oAic ,u#teran"e,

types ofoverlay and strengthening ofexistirg p"u"-"rr,

4.2 AirportEngineering
4.2.1 Introduction

4.2.1.1 History ofcivil aviation in Nepal
4.2.1.2 Rolc and functions of Ministry of Culture, Tourism and Civil

Aviarion (MoCTCA) and Civil AviarioD Authority ofNepal4.2.I.J Role o t Inremarional Civil Aviarion OrgunirutionifieOi
4.2.1.4 The economic. polilical, and sociat ,otei ofairpons 

-'--,
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4.2.2 Airport planning

4.2.2.1 planning consideration: Airyort and airport systcms, airport
system planning, 

.airport master plan and strategic ptan,
inforrnation required. pretiminary feasibility, rote of noair"irg4.2.2.2 For.ecasting for planning pu.pose (passerrger, A;;;';*g",
Mail): Inventory and forecasring, factors afficting traffrc'gro*ttr,
principles of forecasting, forecasting .ethods] ac"u_Iv and
limtllllions of forecasting

4.2.2.3 Airport site evaluation: factors allecting afuport location
4,2.2.4 Airside development physical charac".lui", ."*"y, Li*", *
. apron, airport capacity and delay.
4.2.2.5 Landside developmeoi: passenger terminal building and Terminal

Systcm, Design Considerations, apron_gate ryri., p*r""g".
. processing, passenger amenities & baggage handling

4.2.2.6 Environment and aviation activiti"r,l]r"-ot noir"iui. nua,,y inthe vicinity of airports, global etrvironment p.oUtem arij- mm
airport u5s. \r.1...16 soil pollution in the v;"i"iry of Arpo-rri4.2.2.7 Lanrt_use planning: assessing nois" fo. Una_us" ptaJlr, irU ",accirlcnt around airports

4.2.3 Grometric Dcsign ofAerodrome
4.2.3.1 Design of Runways: Definitions, aerodrome reference code,

factoN aflecting the sitting-, orientation _a nu-ier-oi-*uy,
faoor s rffecting length of runway, a"tuuf fengO oi runwuy.,
Tuming pad runways with stop_vi,ays and "f"il"v.,'t**"yendsn tley area ( RESA) take_off t"rgth ,equi."m;t, I;hg
lengrh requirement, physical characterilti", oi:r**uyi rJn*"y
shoulders, runway strips, clearways, stopwayr, oUro"il firiurion
surfices

4.2.3.2 Design of taxiways, aprons rnd holdlng baysi flrnctional
requirements, taxiway width, ta*iwuy 

"rri.,es, lur.tion'- *aintersection, mpid exit taxiwa)s, p"..*g". ,"..io"i 
"p.of "u.goteminal apron, size of apron, isolated parking U"r, ,"J ,aholdjng bays and bypasses, tpes of bypass, ,irJ_aio"uti* ofholding bays

4.2.4 Design ofaerodrome pavemert
4 2 4 1 proccdure for paveme.t design [Aircraft classilication Number(ACN), pavement Classification Number (pCN) .",t*f,lrrOpnctices: design of flexible 

"ra tgia puu"rn"ns, ifie,FAAITFIELD method), pavement management ,yrt"_, uirponpavenlent evaluatiol
4.2.5 Visuat Aids ti)r Nayigatior

4.2.5.1 Opeiational factors, operating requirements, ru[way, taxiway and
apron marking and lighting, airpon signs
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4.2.6 STOLport and lleliport
4.2.6.1 S.TOLport: physical CharacreristicsofsTolports, importance ofSTOLports in the col

i, tr,. 
""ono,i" 

i",ffi::;1,1ilir, , ".rar 
aod their role

4.2.6.2 Helipottt physical Cluracteristics of Helipons. ObstacleLimitalion Surlaces and Requirement
4.2.7 Airport drainxge

4.2.7.1 purpose, determinatio
layout, sub-surface drairff-u 

rt* method)' typical drainage

4.2.8 Aerodrome Ccrtiffcation and Safety Mamgement System4.2.8.1 Introduction to Aerodrome Certification.

1 :.:.1 IC1O and Ncpat requirements on Cenificarion of Aerodromes.4.2.8.3 Audir and Inspecrion of Aerodrom". fo, tt 
" 
C..tit""ti#.-"..4.2.8.4 Inftoduction to state.safery a-""_ iiiai*i s"r".,Man gement System (SMS)

Soction lD) - 20 MarksPubtic Health Engineering
5.1 Water Supply

5.1.1 lntroduction
Potable, coottminated and wholesome water, typical components of watersupply schentcs

5.1.2 Sources of},atcr
Strrface source, ground watel
characteristics ;J r;#"; ;:ffi T"11,,1"r",#llliili;T"J,,1lll

_ . - 
ground water rccovery, rube well design, selection of wL;;"T;. ""

5.1.3 Quality of$xtrr

lT* TO 
sorrrces of water pollurion, effeos ofpollurion (dver, lako andrescrvoir). f,olllrtion of ground water,harclness of water, alkaliniw inwater,living organism in wate(water b".; ;;";;:;::ffi,*,and.biologicul rest of warer, water quality standard: WHO statdsrd ofdrinking waler quirlity. Nepal inrerim standard 

"f 
d-rirkir;*";**"5.1.4 Quantity of N arcr

]l--T-:-.t:":"r 
u"Trnd. design period, merhods of popularion forecastin&vaflation in dcrnilnd of water. fac

5.1.5 lnrake works 
tors affecting demand ofwater

Site, selecrion of an intake. Characterislics of river reservoir and sprins
1:.,"u11 ]i.,:,,. .r)pes 

of hand pumps incluaing suc-iil#;il::submersible hind putnps
lvater treatlllcnt

Il1T.:1, 
.r.,"".' screening, plain sedimentation, sedimentarion with

::l::li::". f.rccutarion. fittration (slow sand nrn"r, ,n"piJ nro",ir"l,olstntec(ron. softcning. and miscellaneous treatmentS taeration, removaio-i

5.1.6
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iron and manganese, rem,
taste 

oval of anenic and rcmoval of colour, odour and

5.1.7 Reservoirs and distribution sysaems
Types ofreservoirs, sizing ofreservoin: mass curve method, peak demandmethod etc. for reservoir

,*:ii**dyilk,:,r:=lfi ;11:,I;5il;I]TlhT:fi
works; 

ision and distributioo system lincludin! pipe net

5.1.8 Operatior and maintenat
Difference bcween ,nr,n,["" 

ott"u" t'pply systeru

_ supply system, ,.'r,"r;;?il[;:Xrehabilitation' operation or water

5.1.9 Design specific otgravity flow rur"i*"i""lrpprr rru"m in Nepat

5.2 SanitaryEtrgineering
5.2.1 Introduction

Ilrportance of waste wal

- ^ - :ysrem, 
T)?es 

"r."*"."r":;;f, 
solid waste management, sanitation

5.2.2 Quantity of rrastcwater-
Solrrces and nafure of
a ffcc, i n g sa n i, ry,"_";". xl,l",J", lll;;Ti;iJ,fi lH,,.;,:iH

- Delerminalion ofquantiry or srcrm water5.2.j Characteristi". ond 
"x".inution of s"wag"

5 2 4 sampling of sewage, physical, chernrcat aia biologicar characteristics ofsewage, Decomposition of r

Biochernicar,,_,0.u"".ffiiiffi *fliffiiT:,ff:lT"T:"J;
(COD), Test of solids, Disr
chlorine demand 

solved oxygen (DO), pH_value. BOD, CoD,
5.2.5 Dcsign and cr)nslruction ofsewers

Typical design pcriods, flow velociry, self cleaning velocity, flowdiagrams, hydraltlic fonnul
sanirary sewage, 

"",,"",,"n ,.1L-T-o -l1ients'Estimation 
of qualtity of

tvp", or."*J;' .;;;;;;;#::l 
sewer designcriteria' shape or sewers,

plain or reinfurccd cea"n, 
"o'u"' 

requ emenls' salt glazed stoneware, and

srom warer selve^ fo.,;r;i"1iTli1,lii;,1iT::";:::1.:#l :fr :ff",il:
;1,;il::.:*.*,,-. Jaying. jointing of sew." ,.oirg .i r"**,*",* ,"r,

5.2.6 Scwage treatmcnt
Treatment mcthods,secondan
,"r,ou.r, a".ig,,'",iii; ;,'""HT:::l'"#T#:ifiX tr}],:,fl:aerated lasoons and lagoons,sewage .il;;, ;t..,iil;,iio-1,,",,conlact bed. n.ickling filrers. 1filrcrs oto_ rllters and design of trickling and bio_
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5.2.7 Servage disposal
sewage disposar by dirution: essentiar conditions for dilution, serfpurification ofstrearus, factors affecting seff _pu.ifi*tion, tte oxygen sag
curve (streeter_phelps equation), Sewage .,eatrnent by lan<Ltreatrnent

5.2.8 Sludge treatmcnt and dispo8at
Sources of sruage and necessity of treatment, Aerobic a.d anaercbicdigestion, Methods of 

. 
sludge treatment: grinding _a- Ut*aing,

thickening, stabitization, dewatering, dqring, 
"or;postin! Jin"in"rafi on,Merhods of studge disposal: spreading orl_{ irgoon]ng, J*rptrg *aland filling

5 2 9 commurity participfltion ard itrtroduce forowitrg uder thir herdirg
Users commjttee, Village maintenance workers, p-re 

".rr*J"ryA*iryconstructiorL/post construction trainings, Women p".ti"lp"ti_,
Community rnobilization/participation, Record t".ping. J wSp,Rehabililation. Cornnosting loilets, eco_sanitation).J l,nvironmcnt

5.3.1 General introduction of air pollutants, its causes, impacts alld rsmedial
measures

5.3,2 Human excrela and ils characteristics, pollution caused by excreta5.3.3 Health aspects ofivater supply and sanitation
5.3.4 Green house et.l.(,cts. ils inlpacts and remedial measures).J.5 Solid wasle lnirnllgernent!Types and cbaracteristics ofsolid waste).J.0 Uarbage collection ond disDosal
5.3.7 Methods of solid wasre disposal: dumping sanitary landfill, incitrerstion

and composting
5.3.8 Concept of environmental

(rEE),Environrnent,il,"::::""ffi::lElll'fiy:1"i,I,il,J'T,
environmentil irnprcrs. and EIA principles

5.3.9 Government rulcs and regulatiom and irocedures for EIA
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