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r' Candidates are required to give their answers in their own words as far as practicable.
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r' The ligures in the margin indicate Full Marks.
r' Assume suitable data ifnecessary.

Grouo A fiYater)

L Derive the finite diflerence equations for firll Saint-Venant equations representing the
fluid flow using second order accurate explicit scheme. t6]

2. Describe numerical dispersion, diffusion and stability oflinite Difference Schemes. The
value of flow rate Q at four points in the space time grid are shown in the figure below.
Determin€ the value of first-order derivations 0Q/& and AQ/&< by using four-point
implicit method. Given: At: I hour, Ax:600 m and 0 = 0.55 [4+41

time,l ,

n+l

t, time

95 m3/sec 92 mlsec

n

I 89 m3/sec
93 /sec

3. What do you undersland by characteristic curve? Explain, A-pipe of diameter 35 cm
carrying water has the following data at two points A and B: V1 = 6 m/sec, Vs = 6.25

m/sec, pa = 102 KN/m2, pB= 124 KN /m2, Ax = 500 m, At = 0.5 sec, f = 0.02, a = 1000

,r,lr"" l,9 = 
"o) 

, elevation difference bet\'r'een A ro P = 2.50 m. By rhe use of finitefdr )'-
difference fornrof characleristics equation, compute the velocity and pressure at point P. [2+6]
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Grorp B (Slructwe)

5. Describe the conccpts and applicatious nl'lirritc clcmcnt and Iirite dill'ereDce rnrlhod lvilh
their advantages aod disadvantagcs with other melhods ol'n!.nnerical computalions uscaf

in solving civil cngircering problcms. ll+i+ll
6. Describe briefly about the Discrele [irurier 'Imniform ( Dl; l ) and lrast ljourier 'l ranslirrm

(FFI). Carry out the threc itcrariols o[ conjugale Bradiert mcthod ftrr thc lblkruing
sysrcm of lint'ar equations: J4+4]

+l{i,} {s}
7. a) Dcscribe obout the plane stress. planc strain and xis],mmelric ploblcnrs uith thcir'

exumplcs and constitutiye rclirlions lo be uscd for st! r'ss anillysis problerns. l 2 + 21 2l

b) Differentiatc between isotropic and anisotropic D':aterinl b(!dJ'. l)crir.c thc rxprcssiors
for Lame's constarrts for linearlv elastic isolropic nrtleriirlhod\,. [2+21

8. A proppcd canlilevcr bcanr is loadcd us shown in figurc bchrs. l)isclctizc thc hcam into
tu,o cleD'!:rts and finc deflectir'rn at poirrt IJ arrd rolutirrns ul point ll and ( . Also chcck thc
rcsull u.sing single clcnrent model. 'lake EI as constant lhloughout the' [rcnnr. 16+41
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9. What is isopramtrtric lirrrnulariorr? Oblain shnpc linctirrrrs n-, lirr rhc cigth-nodcrl
rcclaDgulnr elcmenl irs shorvu il ligrrrt'hclorv. I I +5]
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10. A..s{€€l plate irf+hieknessJ{:+r+i!;-beiug.trxtlt'd as shorrn in .ligurc bclon. Considcring
thc pianc slrcss con<lition. detcrmine thc strcsses ard "strains al thc ccntroid of'thc CST
clcnic.nr.'lakc I.; - ]l0x10r tr4l'a, V = 0.10 ir)il unit \\,eighl ol'stcct is 78.50 KNlnrl.
lo)glh ol each si(k : 100 nrnr. ll 0l
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r' Candidates are required to give their answers in their own words as far as practicable.
r' Anempr 4!!questions./ The rtgures in the margin indicate Full Marks.y' Assume suitahle data ifnecessary.

l-. a) Define clienl and discuss the role ofa client during pre tender stage.

b) What is time-cost trade ofI? Explain the use of time cost trade-o{f with example.

2. a) What do you mean by ABC classification of materials? Discuss importance of
material management.

b) Discuss with examples cash-flow management during construction of project-

3. a) W'rite advantages and disadvanlages of using equipmenl in construction work.

b) Write short notes on grader and dragline.

4. a) Name types of contract and discuss the use of BOOT contracts the context ofNepal.

b) What is pre-qualification ofcontractor's and why it is necessary.

5. a) Describe lhe types of mainlenance in a project and explain the importance of
maintenance of already built projects.

b) What is communication in a project?Discuss its importance.

6. a) What are different types of specification you are aware of rire the importance of
specification.

b) Discuss the use of eamed value analysis's for performance control in a project.

7. a) What is valuation? Write different melhods of valuation.

b) Whar is material handling system and why is it useful in construction work.

OR

Discuss mosl important two roles each ofctient, consullant and contractor.

8. Write short notes on: (any two)

i) National building code
ii)_ Advantage and disadvantage of centralization
iii) Labor productivity control

t4l

t6l

t5l

151

tsI

t5I

t6l

t4l

t61

t4l

t6l

t4l
t6l

t4l

t4l
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r' Candidates are requircd to give their answers in their ovn words as far as practicable.
{ Attempt AU questions.
r' A questions carry equal marla.
{ Assume suitable data d necessary.

what are the elements for the sustainable development? How can you say lndigenous

technol(gy are sustainable in case of Nepal'

Discuss aboutthe major environmental issues of Nbpal. How can we reduce air pollution of
Kathmandu?

What are the primary reasons for human interventions in the ecosystem?

Describe causes and lmpacts of climate change. How canwe protect our National Parls and

Conservatlon Areas .

!low deyou describetieLEP Approach-for the development of NepalT Explain advantaBes and

disadvantages of LEP Approach.,

1.

2.

3.

4..

5--
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Subject: - Engineering Professional Practice (C E7 5 2)

/ Candidates are required to give their answers in their own words as far as practicable.
r' Attempt All questions.
/ The Jigtres in the margin indicate E!!LL!gb./ Assumc suitable data ifnecessary.

1. (a) Write down in briel the Characteristics Fealures of Sociely. What are the

elements ol Communily.

(b) What are the duties and Liability of an Engineer and Architecl?

2. (a) What do you understand by Negligence, Torl and Liability. \^/hat are the

elements of Negligence.

(b) Define Ethics. Whaf iS moral and non-moral action? Wite briefly the perspectives

of Professional elhics.

(3) (a) What are the methods of recruitmenl ofconsultanl. Explain the purpose of EOI

ANd RFP.

(b) Define Conkact. What are the'essenlials elements in the Valid Contract?

(4) A RCC Bridge was designed by the Designer on behall ol Consultanl. This was_

Conskucted by the reputed "A' Class contlaclor. After the Completion ol the

Conskuction, traflic was atlowd on the bridger AfterSix"Months ol operation there

were crack in the Bridge. A Probe Team was established by Road department. The

Design Procedure was Okay, but it was {ound that quality of steel malerial used was

not duly tested. The Contractor argued thal the procedule ol conskuction was in

aecordance with the hskuction of Engineer and specilicatiop..Ihere was also lack

ol proper supervision by the Consultanl. The Design load for the Bridge was 20

tons. lt was also reporied that there happen to pass more than 20 tons vehicles

also. The Consultant was good friend of Contractor. Being a member of Probe

Team, what is your judgrnent on the tailure of lhis bridge?

{5)

(5)

(5)

(5)

(5)

(5)

(10)
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r' Candidates are required to give their answers in their own words as far as practicable.
r' Attempt any fu. questions.
r' A questions carry equal marks.
{ Assume suitable data if necessary.

l. What is appropriate technology? How technological advancement places impact on
environment and society? Describe briefly the characteristics of information society.

2. What are the sources, causes and impacts of air pollution? Discuss about the importance
of health education.

3. Discuss about the climate change and adaptation measure from Nepalese perspective.

4. Discuss the role of an engineer in community development.

5. Explain the technology provides shift in employment.

5. What is organic pollution in water? Discuss in detail aerobic digestion and anaerobic
digestion with practical examples.

***

Exam. llcgu la r
Level BE Full Marks 40

BCE, BGE Pass Marks l6
Year / Part ru/II Time I %fus.
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r' Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
{ The frgares in the margin fudicate Full Mtr*s.y' Assume suitable data if necessary.

l. a) What are the major activities to be governed by the society for its survival? Illustrate
the impacts of computer on Nepalese society.

b) Explain how individual freedom balances societal goals,

2. a) What do you mean by Profession? Explain its characteristics.

b) What is ethics? rilrite in short the code ofethics for engiueering profession.

3. a) What are the preparations to be made before inviting competitive bidding notice?
How the contract can be interpreted in case of ambiguity? Define percentage contract
and in which category ofprocuremert, this forrr ofcontract is adopted?

b) What is intellectual pmperty right? Write in briefly the working hour provision of
labour law. DiJferentiate between public and private company.

4. a) Explain business law and labour law in Nepal.

b) Explain glotalization and cross cultural issues.

.5. Write short notes on: (Any four)

a) Jurisdiction of Nepal Engineering Cormcil
b) Job description offresh graduates
c) Detailed duties and liabilities ofan engineer and architect
d) Nepal Engineers Association
e) Society and development

*++
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t4I
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t4I
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/ €andidates are required to give theii answers in their own words as far as practicable.
/ Aaempt All questiow.
r' The figwes in the margin indicate FulI Marlrs.
/ Assume suitable data if necessary.

t. a) Write down the fimction of constsuction projett management in context of Nepal as

Nepal needed more infiastructure planning and development.

b) The details of a project are shown below. lf the indirect cost per week is Rs. 300, find

l4l

the srashed rcsult ofthe networ*-

b) Write down the factors to be considercd for deciding the extent of mechmisation of
construction project. Write shorl notes on equipment uscd for highway and pavement
constnrction. 14+41

Name contract types and reimbursable contract. Write down the activities to be
carried out as preparation before inviting tendering.

List down the various -components for site prcparation, and prepare a typical
arrangernent facilities ofa building construction prqiect in llrban area of Nepal.

Define ma*erial produetivity and write down the basic reasons for materia!
productivity control in construction project.

Explain. afld difrerentiate between site order book and measurement book. What is
muster roll and why it is important?

Wrile down the objectives ofthe maintenance. Explain in delails about planning and

scheduling of maintenance in project maintenance.

Define personnel managernent. Write down the steps of personnel selection in any
organisation.

t6l

2. a) Explain about ABC classification ofconstruction materid graphicdly. How the value
of a construction materials can be analysed on rhe basis of value engineering? Discuss
it. [3+3]

3. a)

b)

4. a)

b)

5. a)

t)

14+47

t4l

t4l

12+21

[2+3]

12+41

Activity Time (Weeks) Cost (Rs.)immediate
Predecessor{s) Normal

3500
t800

Crash
A 2r0(J

3800trl

Crash
7
9
5

4
7
4c B 2500 2625

D A E 5 4000 4225
E c 9 B 1000 3325
F iB lt ll 3000
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' .e. a1. f6t6i specifiiirtion is important in construction contracts? W1it9. down., the., specifiration for Slone masonary work in l: 6 mortar. .

b)- wliy regulatory requir€ments are needed in any construction project? llow building.

I :codes ofany. counhy hetps in effeaive urban planninq o$llur iL , ,. .

Discuss aboul safety requirements in a construction site.

7. Defins value qf any property and ufiat is to be satisfred by any property to have its value.
A penon desire tosale his property having details as: Gross rent = Rs 5000 per mont!,
total outgoings = 25oZ of grosJ rent, estimated future life : 35yrs, area of land = 200 m',
estimared value of knd = Rs 2000 per square mcter. Determine the far.e value of
property. Take rate of interest on capital as l00/o and rate of redempion of capital as 5%.
Assume suitablb dat4 ifr€quired.

8. Write short notes on: (futy two) 
_

a) Pre-bid meeting
b) Methods of valuation of propedies
c) Materiafffilingsystem
d) BooT

12+4)

14I

ll +6I

[2x4j
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@oryA
(Vat )

l. Explain the conccpt of finite difiercncc mcthod. What do you mean explicit and implicit
schearc in finite difrerence melhod? For the gdds giv€x, below discrctize using explicit
and implicit schcme using fornrud boclovad ad ceotal difrerence apprmc,h for space

sp{ liap,la'ivetives [2+2+2]

dr

n+

tn

i-l T l+1

2. A river ufrich is geoeralized as rapeoidal chennel is SIXlrn widc with side slope 5:1, has
beti slopc l% and Mamring's n 0.04. Initilly itischatgc rhrough lhe rivcr is 100 mls. f,)ue
to a flod the disclrirge olicrved a thc upsrcur section of the river is 300m3/s, compute
disc,hargc at 2550m downstcarn from upcteam scction. Tala Ax =.2650rn srd lt = I hr.
Uslinwkfurerffirhion.

3. Thc following is the characfristic form of cquation for one dimensional tmteady pipe
flow:

!11 I 9l*g5;og**l=o whoe v = Average velocity over a scctiorL p = densitydl pcdt - 2D
offlui4P=prcssrreatIpoint,c=celerityofwrve,g=accclerationduetogravity,Sino
= slo.pe of pipe, f = friction fac-tor, D = disne{€r of pipe. Develop finite differ€nce
equatioms for abovc equarions using thc cooccpt of melhod of charaacristics (MOC).
Also, explain thc criteda frr the stsbility ofrhe MOC solrtion.

shows a 2 dimcnsioml grid with the values of potentisl fitrction $) for

t6I

16+21

simulating seepago" Calcularc vertical and hotizonal seepage into and out of &:id A i.e.

Q,r, Qs, Qc anil Qp. Transmissivity in xdirection ard-y-direction arre 2200 m'lday and
2400 trr2lday respectively, for all grids; A)( = 80rn md AY = 90m. 181

it 0 €

2.1

0

2,3 2.2 2.@

2.27 7-2i 2.6 2-01

2.22 2.12 rraE

o

7

3 n 0

ll e qu l:t r'

Merkr
PrriMrrki.

Ycar / Prrt M Timc J hrs.



(structure)

5. Describe briifly the different solution techniques used for nuirierical computations of
civileryinEeringpmtlems.Atso ffi:,rrdicrmirirs-

6. What do you mean by Banded Maaix and how do you optimize the memory? Wdle the
algorithm for Conjugate Gradient Method.

J. a) Difrercntiate the plain sress and piain staU prottera with suitable example.

b) Derive the equilibrium equations for solid elemenr ard also define the afsymmetric
problems.

8. Determine the nodal displacemeats and reaction forces ofthc beam loaded as shown in
figurebdow. Give that, Ll: 12= 3 m, P = 15 KN, MO = 40 KN-m, El =E2=2xl0s
MP4 11 = 1, = 5*1ge ,rr1

t81

t4+41

I4l

t6l

tl0l

Il0l

1l zZ

t+- a 1<- a -{

E

P

- 
x, lt

9. Derivctie shape fimctions Ni for the six-nod.d tR-argularD elemerf shoun in lhe figure
below.

l*"
t6I

-'1F--

2

10. A steel plate of thickness & mm is being loaded as shonn in the figure below. Considering
the plane stress conditiorl determine the nodal displacements and stresses of the CST
element. Take E: 210 x ld Mf4 G = 105 x 103 MP4 and unit weight ofthe sre€l is
?8.5 KtVm3.

25 KN/mz 400 mm

x

rF_.- a00 mm --e{

i::i:'-:::]:. j : irr..:.!:!i'::i:il


