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O2A TRIBHUVAI.I UNryERSITY

INSTITUTE OF ENGINEERING

Examination Controt Division.
2069 Bhadra

Exam. Recular / Back o
f,eVel BE FuIIMarks 80

Progranme BCE Pass Marks 32

Year / Part ry/II Time 3 hrs.

Subiect: - Finite Element Method (EG7 8 5 C E) (Elective I I)

r' Candidates are required to give their answers in their own words as far as practicable.
r' Attempt any Five questions.

'l fne fiSures in the margin indicate Frill Ma*s.y' Assurne suitable data if necessary.

t. Write down the basic steps for solving a strueturc using Dircct Stiffiress Mcthod. Prcpare ttrc

computer algorithmic seps for solving a plane truss using DSM with suitablc example. Why it is
said to be the most suitable method of computing. using computer algorifirm, explain. tl6I

2. Thc flexibility matrix [FJ of the structurt is given below; the displacement vector {A} due to
externgl loads in the determinat€ primsry struchxt is also given. Write tre program algoritfirtr
for using Gauss Elimination Approach and finil thc value of the redundant forces using the

approach. Hints: {A} = [R{P} [161

(tzs
lEl = ,781 *loz.5

[zs

62.5
333.33
-37.5

-25 
-) 

fzx.o\
_,rrrJ , rAl= r/Er.t!l.r_r

3. a) A 5 node ptane stress etement has the following geometry. Sketch a suiable setof shape

functions and write down the expression for the shape functions in terms of Natural coordinates

t611l

q,

b) A bar of lcngth 3m is composed of two different sections. At the oenter of the bar, the bar has

it x-section area of 3000mm2 and its tength is I m, on either side of which the k-section area is

1500 mm2 and the tength arc equal to lm each. An axial load of 1200 kN is applied at the center

of thc bar. Determine the nodal displacement at the ccnter of the bar. Take E = ?8x106 kN/m2.

u0l

4. a) Drive the exprcssion for shape function of Constant strain fiiangutar element, atso draw thc
Shape function diagram- 't8l

b) Drive the exprcssion for Strain-Displacement matrix for the constant strain triangle by using
the Jacobian transformation matrix. t8l

I



ir

5. Write down the main conoept of minimum potential appoach with srritable .relations. For the
given spring system, obtain the global stiffiress matrix, displacements at each node and rwtion
at each supports, if extcmal force at node 2 is 1000N and the Stiffiess Kl=K2=K3=l0N/mm are

14+t27given. Use the minimum potential ener5/ approach.

IOld,b

fO}trbta

6. Write short notes (Any Four)
i. Computing Perirneter of a Circle using FEM.
ii. Rayleigh Ritz Mcthod.
iii. Applic*ion of FEM.

... -. iy. Shape function for a Beam Elcmcnt.- -
v. Shape function for a three node barelement.

[4xaJ
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O4A TRIBHUVAN I]MVERSITY
. 
INSTITUTE OF ENGINEERING

Examination Control Division
2067 Mangsir

Exam. Resular / Back
Level BE FulI Marks 80

Programme BCE Pass Marks 32

Year / Part IV/II Time 3 trs.

Subiect: - Finite Element Method (Elective II)

'/ Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt any Fouf qudstions.
'/ All questions carry equal marks.,/ Assume suitable data if necessary.

l. a) Find otrt the nodal displacement at 1 and 2, where the corresponding forces Fl, and F2
are acting. Corsider the horizontal forces Fr = 20 llrl and Fz = l0 kN; the stiffrress
kr=2000 kN/m and kz = 1500kN/m.

Fz

lkt

kz

kz

kt

2

Ft

b) A reinforced concrete pastilever beam having oross-sectiomal size 250mm x 400mm has
its length 2m. the beam is acted upon by uniformly distributed downward vertical load
with the intensity of rry=40kN/m. Assurne modulus of elasticity for conmete to be
E=?,E+7 kl.l/m'1. Find out the downward vertical displacement at its free end using
method of PVP (Principle of Variational hocess) approactr"

a) Consider a simply supported beam having span length 6m, which is acted upon by
uniformly distributed download vertical load with intensity w=30kN/m, The beam is
constructed of reinforoed concrete section having rectangular size 230 mm x 350mm.

, Assume modulus of elasticity for concrete to Ue Fr=,E+l ldtl/m'z. Find out the

displacement at the mid span using method of PMPE (Principle of Minimum Potential
Enerry) approach.

b) Derive the shape function and stiffness matrix for an axi-symmetric two nodded
annular ring element with only one horizontal (radial direction) translational
degree of freedom at each node. Consider inner and outer radius of the ring
element be20 cm and 100 crn.

a) Consider a bar of length 5 m is cornposed of trryo different sections. At the centre
of the bar, the bar has its cross section 3000 ryrmz and its length is I m; on either
side of the bar, the cross section is 2000 mm2 and the length of the bars are equal.
At both the junction points between two bars, axial load of 100 klrl is applied
along the longitudinal x- direction. Determine the nodal displacement at these

lunclion nodesl Consider the modulus of plasticity of the material 2x107 kN/m2.
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b) Ifadisplacementfieldisdescribed byu=6f + 4x2y-N +jf +./ and v=4x2
+4x2y-x+y -/, determine the strain values ex ey and yo at x = 2 and y : I .

a) Derive the stiffness matix of a two nodded tapered straight bar element having
only one degree of freedom along its longitudinal oris at each node, and span
length L. Consider the element hes area of cross section A1 at first node varies
Iinearly, such that at the other end the area of cross section will be Az,

b) Determine the shape frmctions for nodes l, 2, 3, and 4 in the following four nodded
straight bar element haying only one dof at each node along its axial direction. The inner
nodes 2 and 3 divide the element into three divisions in the ratios of 1.5:3.5:2.

I 2 3 4

5 a) Solve the differential equation y" * 3y' - 2x2f=19 with initial value y(O)=l and
y'(0)=0 using weighted residual method.

b) Consider a sqwre shaped nine nodded element as shown in figure. Determine the shape
function for inner node 9. The interior nodes along the edges 5,6,7 and 8 divide the edge
lengthinto l:2ratios.

8

5 7

6
* rl.:1.

9
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O4G TRIBHUVAN UNTVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2066 Magh

Exam. Resular/Back
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part IV/II Time 3 hrs.

Subiect: - Finite Element Method (Elective II)

'/ Candidates are required to give their answers in their own words as far as practicable.
r' Auempt any Five.questions.
'/ Thefigures in the margtn tndicate Full Marks.
/ Assume suitable data if necessary.

l. Derive strain sFess relation for a ttuce diraensional problems of isotropic materials. Explain the different t1ryes of
problcnrs that can bc analyzed in trm dimcnsional sccss analyscs. Writc modulus rmtix for the cases. (S+4{"{)

?. A 4 m long 300 mm x 300 mm oomrctc mcmbcr is vertically hanging lrwertigate the state of deformation and stress in
the meinber subjectcd to gravity uslng one quadratic bar elcment. Verif the results with the exast solution. (12+4)
The e:ract solution can be verified by:

Dispracement : u(x) = #l* -*], * o(x):pg(L-x)

3. A singlc span bcam is shown in Figure I. Dcterminc the member end forces and draw Bending'Moment Diagmm.

Take E=200CPa,andI= lOx l0''m'.Calcutatedisptacementat lmfmmtheleftend. (12+4)

40kN/m

4m

Figure I

4. Thc thickness of the steel flat suip is 0.25 inch and loadod as slrovm in Figrrc 2. Model the stip to check the stengtt

of the plate in SAP2000. (16)

axis of
symmetry

lF-4/ --.-r&r- 4"

..-.{l.-

Figure 2

4"

200 {bs/in

3n
I
I
I
I

1.5"
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5. Draw the shapc functioru with-cquations for a rectgmgular etemenl For t[e plane stress condition, E = 200 GPa,
u= 0.3 and q :- [ O, q, 0.05, 9.08, 0.15, 0.08. O glrgrm. qvatuate strcss at the center of the elcment shown in
Ficur? 3. (4+12)

4(0,4)

Figure 3.

\Vrite short not€son (any turc)
a) Basic steps in Finitc Elcrnent Analysis
b) Geometical Aprcximation and disc,retization
c) Stiffrress Integation for a qua&ilateral element

***

3(8,4)

2(8,0)

6. (8+8)
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I2F TRIBHUVANUNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2054 Poush

Exam.
_- Regular/Back

Level BE Full Marks 80

Programme BCE Pass Marks 32

Year lP*rt rv/il Time 3 hrs.

t-

Subject: - Finite Element Method (Elective)

'/ Candidates are required to give their answers in their own words as far as practicabler' Attempt arry Five questions.
r' Thefigures in the margin indicate jduil Marks./ Nrr"ttrry nr*"t o,
/ Assume suttable data if nec"stary

Calculate displacement at the mid point of larger section of structr.re shown in Figure l. Also calculate
fixed end forces. Take E = 200 GPa, Ar :300 mm2, 42 = 500 mm2, p = 7850 kg/m'. (12+4)

I

aJ.

4.

5.

6.

2. Derive element stiffness matrix of a constant strain triangular element. (16)

Derive strain displacement relation of a fotn noded isoparametric element. (16)

A half symmetry model of a culvert is shown in Figure 2. The pavement toad is uniformly distributed
load of 5 kN/m'z. Prepare a finite element model of the structure. Discuss the solution process of ttre
structure. (8+&)

Write down the equations of Hermite functions for a beam element and also draw the shape functions.
Calculate vertical deflection and rotation at the quarter span of the fixed end span of the 250 mm x 250
mm concrete beam shown in Figure 3. Neglect seHweight of the beam. (4+12)

Compute stresses at centroid of the steel plate shown in Figr:re 4. Take thickness of the plate, t: 10 mm,
E = 200 GPa and v = 0.3. (16)

48 kN/m 48 kN/m

4m

500mm

500mm4m

Figure 3

E = 200GPa
v=0.3

Figure 1.

F-L{
5ld{/m2

T
2mI

,il
6oomm I

J 5 kll

l.- 3,,, -l ,

I,
A1

500kN
Az

Figure 2.

Figure 4.
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03 TRIBHUVAN UNIVERSTTY

INSTITUTE OF ENGINEERING

Examination Control Division
2072 Ashwin

Subject: - Engineering Professional Practice (CE752)

/ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt any Foar questions-
/ Thefigures in the margtn indicate Full Marhs.
y' Assume suitable data if necessary.

l. What is social change? What are the factors causing social change? Describe the role of
technology in social change.

2. What is profession? Describe the code of ethics for engineers. Explain tort and liability.

3. What is contract? Explain tendering process and contract agreement. Describe essential

elements of contract.

4. 'Engineering profession always emphasizes on safety first in enginerring delivery"
Describe with typical examPles.

5. Write short notes on: (anY four)

a) lmpact of computers in societY

b) Labour and business law
c). Professional institutions
d) Conflict and disPute management
e) Brrilding codes and bY laws

***

t8l

t8l

t8I

t8I

l4x2l

I

Exam. Itc
LeVel BE Full Marks 4A

Programme All (Except B. Arch) Pass lUerks t6
Year / Part tVtfi Time 1 %hrs



03 TRJBHWA}.II.'NTVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division

Exam. Itcgul:tr'/ lllcli
Level BE Full Marks 40

Programme
All (Except
B.Arch.)

Pass Marks l6

Year / Part ry/u Time l7z hrs.2071 Bhadra

Subject: - Engineering Professional Practice (CE752)

{ Candidates are required to give their answers in their own words as far as practicable.
r' Attempt All questions.
r' Thefigures tn the margin tndicate Full Mailcg
{ Assume suitable data if necessary.

l. a) Discuss on the impact of technology into the society.

b) Discuss about the engineering practice in Nepal.

2. a) How does a moral dilemma occur? What are the bases to solve moral dilemma?

b) What are the codes of ethics for engineers according to Nepal Engineering Council?

3. Sub-contactor Mr. A was severely beaten by his labors because he had not paid them for
more than seven months. Dtrring investigation it was revealed that client did not pay to
the contactor and contractor did not pay to the subcontactor. The client didn't pay
because consultant did not submit the necessary bill report. The consultant says the wor|
is defective and quality of the work is not as per specifications. While the contractor does
not agree because it was not informed on site and blames that the consultant w.ants covert' money. Discuss the case considering contact law, .tort, liability and negligence
whatsoever applicable.

4. a) Describe briefly the elements of contract?

b) Define Tender, what are the essential informations to be given in the Tender Notice?

5. a) Differentiate Patent right and Trademark right. Write down the characteristics of
company business organization. What are the sources of business law in Nepal?

b) How the PPP model help in any development activities? What is its significance in a
developing country like Nepal?

**:f

t4l

t4l

t4I

t4)

t8l

t4I

t4I

t4l

t4t
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03 TRIBHUVAN LINIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2071 Magh

Exam; Ncrv Back QA66 & Later llatch)
Full Marks

Programme
All (Except

Pass Marks

Year / Part lu Time

40

16

l%hrs.

Subject: - Engineering Professional Practice (C8752)

./ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
{ The/igures in the margin indicate Full Marks.
{ Assume suttable data if necessary.

1. a) Define society. What are the fundamental social needs to be addressed for the survival
of everl' type of societies?

b) Define moral dilemma. What are fundamental larvs of ethics to overcome moral
dilemma?

2. a) Define Profession. Illustrate the characterisics of a Profession.

b) What are the detail duties and responsibilities of Nepal Engineering Council (NECX
How do you differentiate professional ethics with moral behavior?

3. You are working as an Engineer from a Consulting Engineering Firm. You contractor
friend Er. Hari is working as a Project Engineer from contractor office in the same

project. Mr. Hari invites you for dinner every Friday to celebrate "good Friday" and

request you to share the guest house for your accommodation. What u,ould you do in
maintaining the code of ethics and friendship relation?

4. a) Define contract document. What are the priorities of contract documenls'? Explain the

rules of contract interpretation.

b) Why should you be aware of Labour Law? What ivill you do if a construction worker
dies by falling from height in your site?

5. Write short notes on: (any two)

a) Copyrights, Patent and Trademarks

b) Public Private Partnership

c) Liability and Negligence
',ft**

t4l

L4l

t4l

t4l

t4)

t8l

t4l
l4+41

?i
.'r*rId
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03 TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2071 Magh

Full Marks 40

Pass Marks t6

Time 'l t/, hrs.

& Earlier llatchOLD Back
BELevel

BEX,BCE,
mProgra me BIvIE

Year / Part IV/I]

Exam.

Subject: -

./ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt any Four questions-
/ All questions carry equal marl$.
/ Assume suitable data if necessary.

L. a. Define society. Differentiate between society and community.

b. Explain the role of Engineers in developing the Nation.Be specific to ffiilr study

. area.

L a. Define Ethics. Justifu the statement 'Engineering is a Profession'

b. Define Moral, Ethics and Code of Conduct. Why codeof conduct is necFpsary for

Engineers?

3. a. What are the Objectives of Nepal Engineers Association? Give your ofllrion on

how NEA can establish itself as leading professional association in Nepal

b. Define tender. Differentiate between bid security and performance securii{i;

4. a. Define negligence, vicarious liability and liability of partners in Tort.

b. If you want to establish a consulting firm irnmediately after graduation?

5. d. Define copy right, patent right and trade mark. Explain the important feftures of

Trade mark in Nepal.

b. An industry was using a chemical in making a product. The storage t44k of the

chemical waste, which was hazardous to health and environment, had a leakage.

During inspection Er. X came to know leakage that had already taken'flhce that

might case adverse impact on health and hygiene of the surrounding. You

informed your boss about the event. Considering the possible social oblUetion he

requests you to be silent on the issue and also hints you that you may hdve to be

out of the job if the case would go into the hands of social reformers. Ififou were

Er. X what you would do?.

Professional ce (EG766CE)Practi

***

.ll
':l-;'1" .;l ,!"$,{ir,ii
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03 TRIBHUVAN T.'NTVERSITY

INSTITUTE OF ENGINEERING

Examinafi on Control Division
2070 Bhadra

Exam. , Regular
LeveI BE FUII IVIerks 40

Programme
All (Except
B.Arch.) Pasi ltllaiks t6'

Year / Part TV /II Time l%hrs-

Subiect: - Engineerine Professional Practice (cE7s2)

./ Candidates are required to grve their answers in their own words as far as practicable.
/ Attempt All quesfions.

{ Assutne suitable daa dnecessary.

1. a) Why is society necessary for engineers? What are the roles that an engineer can play
in the society?

b) What.are the job descripion of a fresh engineer that can been appointed in a public
orgauization.

2. a) .What do you understand by et}rics? Why are code of conducts required for
professionals?

b) What are.the detailed duties of an engineer in the profession

3. a) Define tender. Explain the purpose of tender. List tlre essential inforrnations to be
contained in the tender notice.

b) What kind of liability that engineers most suffer from? Explain.

4. Globalization has been an eye open opportunity for developing county. It helps transfer
technology and development process but also a culture that loosans confidence on
nationality. How can people work for dqvelopment within their own cultr.re with others as
guide? Explain.

*,f {.

t5l

t5I

t5I

t5I

t5I

t5I

u0l

P.1 5



03 TRIBHUVAN T'NIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2070 Magh

frarn. New Back (2066 & L:rtcr
Level BE FulI lVfurks 4A

Programme All @xcept
B.Arch)

Pass iVlarlcs t6

Year /Part N ILT Time I % hrs.

Professional Practice

/ .Candidates are required to give their answers in their oqm words as far as practicable.
r' AffemptAll questions-
,/ T'ltefigwes tn the margin tndicate FulI Marks.
{ Aisume suitable data if necessu-y.

1- a) Why the conflict exists between an individual's freedom and the social goal?

b) How cao building codes help the people to be safe? Explain

2. a) What is a profession? What are liability and negligence? V/rite down the code of
conduct to be followed by Engineerings?

b) How do you mean by moral d.ilemma? Explain various ways to overcome dilenrmas.

3. a) What is contract? What are the essential elements of contract? 
'

b) Describe the health and safety provision of labour law?

4. a) What is conflict? Discuss the dispute resolution process?

b) Explain the lntellecnral propertion and also explain the procedure of regestration of
copy right.

t5l

t5I

t5l

t5l

t5l

t5l

15l

t5l

P.7 6



03 TRJBHUVA}.I I,JMVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division

2069 Bhadra

Exam. Resular / Back
Level BE Full Marks 40

Programme
BCE, BEL,
BEX, BCT,
BME

Pass lVlarks 16

Yeai / Part ry/il Time l%hrs.

Subiect: - Engineering Professional Practice (EG766CE)

{ Candidates are required to give their answers in their own words as far as practicable.
r' Afiempt any Four.questions.
r' Thefigures in the margin indicate Futl Marks.
{ Assume suitable data if necessary.

l. a) What are the differences between community and society? Briefly describe the
theories ofsocial change. 12+31

b) What are the impacts of technology and its changes on society in this 21't century? [5]

2. a) How do you describe engineering profession? Explain the significant feaflres of
profession. 12+31

b) What are Factors affecting the morale of a professional engineer? Describe in brief to
justiff and satisfr yourself in the context of Nepal, to have and maintain the
professional and moral ethics. [2+31

3. a) Recently Nepal Engineer's Association (NEA) celebrated its golden jubilee years

2069. In this regard, are you satisfied with role played by NEA in enhancing and
upgrading engineering profession and welfare of the engineering till date or not?
Justi$ your thoughts. t5I

b) Elaborate the differences between void and voidable contract. Explain briefly about
general conditions ofcontract and its essential contents. 12+37

4. a) Explain tort. What are the reasons behind introducing tort law in the society? How do
you distinguish copyrigfut with paten right? [l+1+3]

b) Differentiate between public limited company and private limited company. t5l

5. Write short notes on: [2.5xal

a) Impact of engineering profession
b) Nepal Engineering Council
c) Benefits of prequalification
d) Trade mark

OR
Recently Samsung Korea was asked to pay compensation of billions of dollar to
Apple Inc. by an American court. What do you know about this case? Are you
satisfied with the verdict? Express your opinion clearly. t10I

-

***

i ".li:t 
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03 TRIBHWANIJMVERSITY

INSTMJTE OF ENGINEERING

Examination Control Division

t.,r t'", ;QS$$,.BhAdfat,*, r: : i ; i v., i..r r -.;.' ilitr ! ?:

Dxam. Regular / Back
Level BE FuII Marks 40

Programme
BCE, BEL,
BE)L BCT,
BME

Pass Marks l6

'Year'/Pdft, N /,r1 .,,"' Time I tl'trs:''

I

Subieci: Professional Practice

'/ Candidates are required to give their answersin their own words as far as practicable.
r' Attempt any Four qitestions.
{ Ihefigures in the margin tndicate Futl Marks.
{ Assume suitable data if necessary.

Write five most important rules of conduct for a professional engineer considering
code of ethics prevalent in Nepal. t4l

In a telecommunication project, you are the engi:reer from client's side. The
contractor requests you fo: preparing his final bill of works done, assuring you to pay .

a handsome amount for your effort, as his e,ngineer.recently quit the job. How should
you respond? Explain your arguments. t6]

After being an engineer, what tlpe of business concem should you establish if your
team comprising of five e,ngineers wish to be a desigrr/supervision consultant in Nepal
and why? Write disadvantages of public limited company. t5l

Number of seVere ciacks appeared in a building designed by an engineer and also
approved by the Municipality within one yeu of its construction. The house owner
approached you for your suggestion about the course ofaction he should take to get

remedy. Explain your suggestion in view of liability and negligence. ' 
t5l

Assume yourself as a recently appointed engineer-in-charge of a newly established
brick factory. How do yoq regulate working hours and overtime hours? What
facilities should you provide to the laborers considering the requirements' of
prevailing labor law on Nepal? t5l

What is negligence? Explaih vicarious liability. t5]

1. a)

b)

2. a)

b)

:-a)

b)

2 What is copynght and patent right? Discuss their importance. Explain major features of
copynght Act inNepal [2+4+4)

5. Write short notes on any two.

a) Theories ofsocial change
b) RoIe of engineers in social development
c) Nepal Engineering Council
d) IT specific crimes in the society 

**r

[2x5]

I
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: 03 TRIBHUVAN L'NIVERSITY.

TNSTITUTE OF ENGINEERING
' Examiriation Control Diyision

.i
, ?06? Maigsi-r

BCE, BEL,
BEX. BCT,
B\,IE

Pass illarks i6

-

Exam. Regular / Back
Level BE FulI ilIarks 40

Prggramme

Year / Fart ry/II Time l% hrs.

,/
./

Professional Practice

their swn'uvords as far as practicabie.

As s ume'suit abl e dat a if ne ces s aty.

i. a1 Define society. pescribe horv engineers can contribute in the developmenttf the rurai 
,t..

fi ,r*rentiate between copyright and patent righr: - ' t5l
y. a) Define piofession. Describe the characteristics of prot-ession. [i+4]

b) How do you jddge flre ethical standard of engineers in Nepal? Describe the role of :
Nepal Engineering C.ouncil in maintaining ethicai standard ofNepalese Engineers. [2+3]

3. a) Define cbnffact. Describe any four importance elements of contract. [1+4]

9) Explain the detailed duties and liabilities of Designers/Professionals, : 
[.2+3]

4. During quality conhol visit in a remote village, it has been fcund that a building is being
conitructe.d on the bark of a river, and it rvill be damaged due to flood. Approximately
20% of the construction was completed. The survey rvas done by your friend with the

, consent of the local people. Horvever, the quality of construction u,as as per specification..
Your job is limrted to contol the quality of the building-only. Discuss the case'and

1r'FcorIunendyoG.vie1vsonwhethertocontinuetheconstructionornoi.

5. Write short notes.on: (any foiu) 'i . .12-5x|l
, '..,, .j

a) 
' 
Conflict theory of social change

cj Ot5ectives of Nepai Engineers Association
d) Welfare provisions in labor law

f) Trademark ' :

*+{'

4
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03. TRIBHT'V.A,N I.JNTVERSITY.

INSTITUTE OF ENGINEERING

Exarnination Control Division

2066 Magh

Exad
Eull lVlarks 4A

Pass Marks 16
,Bop.PEL,'1WBCI'

Year / Part '- av tfi Time l%tus.

Subject: - Engineering Professional Practice

'/ Candidates are required to give their answers in their own words as.far as practicable-
,/ Attempt any Four questions.
'/ Thefi,gures in the margin indtcate Fult Marks.
/ Assume suitable data if neces-sary-

1. Er. Narendra Sah was working with the contractor in a constuction project (say
construction of housing complex in Kathmandu). He was grven the responsibilities to
conhol qualify of work in the site. Incidentally; material zuppiier @amchandra) in the
construction is a friend of Narendra. Owing to the road blockade and other strikes,
itarnchandra was facing diffrculty in suaplying sand and aggregates as per the given

. specification. Sand and aggregates materials *as avai'igble inthe close proximity of the' ,it., but it is slightly-srUrJtLJ*d.. Ramchanara refrreSiBd Narendra to aliow this material
to be used for construction. Ramchandra convinced Narendra that 'rtre strength of concrete
shall be produced .as per specification even with the use of sub standard materiais,
Ramchandra also offereci to share 50% of the cost sa.;ed during'this process. How'do you
judge the conduct of Narendra and Ramchandra on an ethical ground? [6+4]

)'i*.a.-Y
cn- ig

What do you understand by society, social structure and communityZ Write down the
elements of communiqv, [-3+2]

#;-How. wouid vou relate technoiogy with social change? Describe briefly the fa;tors
-r" causing sociai change. [2=3]

-.r-r>-pefine profession and professigpratriSm. Describgbriefly the features.of profession.*- € What are the facters affecting m-orale of professi6n? Desc-rjbe briefly the fundamentai
ethical values for code of '.e$ics: ^ v 

[1+i+1+2]

b).;lm'irat do you mean by professional;usociation?: DesE4lbe-ibriefly the principal\g 
objectives of a professional body. Stfe tne provisioh oI-Engineering Proiessionai
Practice in Nepal. oaFqr. Li+Z+21

. .i)" 4.,d) -Describe inteliectual property right? Elaborate rvhat rio you understand by the terms
r-'- t'/ patent, design an<i trade mar}.- t \- L"t' [2+3]

b) Explain the different pro:lisioujnlhe {epdesq-leeal system related
lH E rStteering Profession in Nepai.i t5]

[2xs.l

a)-.-V'aiid, void and voidable contract
K)--O-ccupational health and safety provisions in labor law 2048 BS

}) Coif""t1crimes and comput.rrt*, 
****
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05: TRIBHWAIILJNMRSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2065 Baishakh

Exam. Back
f,rvel BE Full IVIarks 40

Programme All Pass lVlarks L6

Year/Part rv/tr Time l%tus.

Subject: - Engineering Professional Practice

r' Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt any Four.questions. 

"r' The/igures in the margin indicate Full Marks.y' Assume suitable data if necessary.

l. a) Define social change and its theories. Discuss on the various roles to be played by the
Engineers in the transformation of Nepalese society towards 'New Nepal'.

b) What do you mean by intellectual properfy right? Differentiate between 'Copyright'
and 'Patent right'.

2. a) What is profession? Do you agree with the statement 'Engineers are professional'?
Give reasons.

b) Define ethics. Describe 'Utilitarianism' theory and 'Distributive Justice' theory in
making right decision.

3. a) Wtrat do you mean by professional association? How do you evaluate the role of
Nepal Engineers' Association as a professional association of Nepalese Engineers?
Discuss.

b) Define and discuss on various conditions regarding 'Offer and Acceptance' which is
an essential element of contract. Name other essential aspects of contract.

4. a) List the information which should customarily appear in an advertisement for tenders.

b) Define 'Employees' and 'Workers' as per labor act in Nepal. Discuss "health and
safety" of labors covered by Labor Act.

5. You are appointed as a consulting engineer in a project wherE yor.n best friend is
supplying material. The commrmity people knew the fact and asked you to quit the job
because you cannot control the quality of the material. How do you cope with this
situation? Discuss ethical aspects related to this situation.

,1.**

[1+4]

12+31

u+4I

[1+4]

12+31

L3+21

tsl

li+41

[10]
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03 TRIBHUVANTJNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division

2064 Poush

Exam. Regular/Back
Level BE Full Marks 40

Programme
BCE, BEL,
BEX, BCT,
BME

Pass Marks l6

Year / Part Iv/II Time l%hrs-

Professional Practice

./ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt any Four questions.
'/ Thefigures tn the margin indicate Full Marlcs.
/ Assume suitable data if necessary.

l. a) What do you understand by society and community? Illustrate the characteristics of
society. Write briefly the theories of origin of society.

b) What do you understand by Technology and Social change? Write down the factors'":r r: governing social change?

2. a) Define Contract. Discuss essential elements of contract?

b) Define Tender, tender notice earnest money and performance bond. Write down the
contents of tender notice.

3. a) What do you mean by Professional association? Discuss briefly on the principal
objectives of professional body. Introduce Nepal Engineers' Association and Nepal
Engineering Council.

b) What do you mean by moral and ethics? Writb down the code of conduct to be follow
by Engineers.

4. A trial-bridge (suspension bridge) over the Bheri River at Shubhaghat near Mehalkuna
bazaar of Surkhet district collapsed on 25h December, 2007. The collapse of the bridge
claimed some 18 people's life and it is speculated that about 70 persons are missing in the
Bheri river. The mishap happened while a large crowed of people (some eye witnesses
claims 500 to 500 persons) were crossing the bridge to participate in a local fair on the
other side of the bank. The bridge is located at about l0km northeast from the Chhinchu
bazaar. The span of the bridge was 187 meters and was completed construction in the
fiscal year 20631064 (July 2006 / June 07). This was constructed by DDC-Surkhet,
supervised by DTO-Surkhet and the consultant was FACE Consultant Kathmandu. The
contractor was the DC Nirman Sewa, Nepalgunj. The fabricator of all the elements of the
bridge was Hulas Steel Industries, Simara. Nepal Government has announced to conduct
detail investigation of the incident. Initially, it was assumed that the bridge failed due to
overload. Prior to the incident, the DTO technician had allegedly instructed the contractor
to tighten the nuts of the bulldog grips of the main cables. The Qhairperson of the Fair
Management Committee has been quoted to say that the contractor has not tightened the
nuts as was reqr.rired. Preliminary investigations by the SBD Englneers seem to indicate
that the bridge failed due to faulty bulldog grips. How would you judge the incident on
the ground ofprofessional ethics?

5. Write short notes on:

a) Health and safety provision of Labor Law 2048 B.S.
b) Tort, Negligence, Liability and Vicarious Liability
c) computer crimes 

**,r
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04 TRIBHUVAN I.INIVERSI'TY

INSTITUTE OF ENGINEERING

Examination Control Division
2072 A.shwin

Exam. Itcgular
Level BE Full Marks 40

Programme BCE Pass Marks t6

Year / Part Iv/II Time I %hrs.

Subieet: - Technology, Environment and Society (CE753)

{ Candidates are required to give their answers in their own words as far as practicable.
r' Afiempt All questions.
r' AUquestions carry equol marks.
{ Assume suitable data dnecessary.

,/
lr/ What do you mean by technology? Write down benefits of technology in educationt'/ 

sector.

e/ Descibe the LEP Approach for the development of Nepal? Explain community
empowennent process oi I-np Approach.

.l.ztfutnt are the primary reasons for h.qlu4njnlffrcftians in the ecosystem? How natural
YTrosoutces of ecosystem is converted into wealth?

,y', Whtare the factors contributing to global warming? Outline their sources, impacts and

mitigation measures of global warming.

/ Dis"uss the major environmental issues of Nepal? What are the causes of acid rain?
/ 

!F*!r

Li;4,

1

1.
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04 TRJBHUVAN I.]NIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2071 Bhadra

-.,.,E.{
', 

\

Exam. l{cgullr' / llacli
LeVel BE Full Marks 40

Programme BCE Pass Marks l6
Year/Part ry/II Time l%hrs.

Subiect: - Technology , Environment and Society (C8753)

r' Candidates are required to give their answers in their own words as far as practicable.
{ Attempt All questions.
{ Thefigures in the margin indicate FuA Mar*s.y' Assume suitable dota if necessary.

l/Aefine technology and its impact on societies. Define appropriate technology and its\/ 
relevancy *-Lg/

:a_

3/ Wnte down in detail causes, effects and mitigation meffures of airpollution.

3.p/niscuss LEP approach in infrastructure development.

.b)-Discuss the role of Engineer in Community Management.

t/ What is climate change? Write down its probable impacts and problems mitigation
. measures that Nepal can adopt.

.;5i Differentiate between renewable and non-renewable energy.

-6. Discuss intellectual revival of Europe in 13 to 15 century.

***

t8I

t8l

t4l

t4I

t6I
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04 TRIBHWA].JUMVEPSITY

INSTITUTE OF ENGINTERING
- Examination Control Division

2070 Bhadra

Eram, Regullr
LeveI BE FuIl Marls 40

Programme BCE PassMarks t6
Year / Part MII Time I % hrs.

Subject: - Technolory Environment and Society (C8753)

/ Candidates are required to give their answers in their own words as far as practicable.
i/ Anempt 4Il questions.
/ The fintres tnthe marsin indtcate Fult Marles.-t--------; -..----{ Assume suffible data drucessary.

1. What is "Agricultural Age', "Iodustrial Age" and *Information Age"? Explain, Write the
positive as well as negative impact oftechnology on society. [4+41

2. Describe briefly the irnpact of .egrly prt oI industrial re-volUtion. $_scribe the irrpact of

3. #tlH;:X ,#Ji 
'l;ourase 

to enpowerment community in development 

[3+sI

activity? Write some key feanres of infinstructure develofment policies ofNepal. t2+61

4. Define ecosyste,rn and ecolory..How increasing population disnrrbs to natural ecosystem
and how to minimize this disturbance? List out the major envirounental issues ofNepal. [2+3+37

OR

What are the sources of Air and Water Pollution? Write some mitigation measures of
water and airpollution? 14+47

5. What is climate change? Describe its impacts and potential mitigation measures. Also
describe international effortsmade to address this problem [+4+3]

rlr+*

P.9



04 TRIBHUVA}IL'NIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
. 2470 Magh

Exam. New Back (2066 & LaterBatch)
Level BE FuIlMarks 40

Programme BCE Pass IVIarks 16

Year / Part rylII Time I % hrs.

Subject: - Technology Environment and Society (CE753)

'/ Candidates are required to give their answers in their own words as far as practicable.
./ Attempt 4!!questtons.
'/ fneis*es in the margin indtcate Full Marlcs.

-;--€' '- {- Assume suitable data-if necessary. '

l. What is meant by industrial and information society? Discuss the impacts of comprtrer
and cybemetics in creating information society that makes the whole worid as a global
village. t8I

2. State the different ages of human development. Write the key developments on
technology during first and Second World War and tleir positive and negative impact on
population [3+5]

3. What are the d.ifferent key features of infrastructure development policies of Nepal? Do
participatory approaches empower community, justi& your answer [3+5]

4. Define environment and ecosystem. Describe how the disposal of sludge and industrial
waste results in pollution of river, lakes and canals? Recommended appropriate mitigation
measures to minimiz*the impacts. t8]

5. What do you mean by climate change? Write major symptorns of climate changes in
Nepal. State some national and international ef,[orts for mitigation and adaption of climate

[1+4+3]inducedproblems' 
++*
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05 TRJBHWAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2069 Bhadra

Exam. Reeular / Back.
Level- BE Full Marks 40

Programme BCE Pass IVIarks 1,6

Year / Part ry/il Time l%hrs.

*_____Ey!l1gt::Iechnglg_fl -B"yfo-3g91!g1!-s_gcteg_g!Ap9_
r' Candidates are required to give their answers in their own words as far as practicable.
{ Attempt any Five questtons.
{ All questiora carry equal marlrs.
{ Assume suitable data if necessary.

1. Define industrial revolution, industrial society and information society. Also discuss
about the transformation from industrial to information society.

2. Describe about the industrial wastewater and its treafrnent methods. And, list out the
major causes of polluting Bagmati River in Kathmandu.

3. "Technology can control price" Do you agree with this statement. Support your views
with examples.

4. How Nepalese society is impacted by technology in course of time? What is the major
environmental problem of Nepal?

5. What is climate change? Describe its impacts and potential mitigation measures. Also
describe international efforts made to address this problem

6. Write short notes on: (any two)

a) Ecology, ecosystem and its characteristics
b) Technology and shift in employment
c) Air pollution, pollutant, its impacts and control measures
d) Acid rain, its impacts and control measures

{.*t
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05 TRIBHUVAN UNIVERSITY

,INSTITUTE OF ENGINEEREIG

Examination Control Division
2068 Bhadra

Exam. Resular I Back
L;evel BE FulI Marks

Pass Marks

40

l6Programme .BCE

Year / Part IV/II Time 7%hrs.

.

, Environment and S

-./
.r/

Candidates are rbquired to give their answers in their owlt words.as-far as practicable.
Attempt 4!lquestions.
Thefigures in the margtn indicatb Futl Maiks.

;

1. Discuss briefly the characteristics of information can a

power in the modern era?-

2. briefly the difference in impact of early industrial ievolution of 1660 - 1815 AD and
. revolution of 1815 - 1918 AD.

3. ' What bre tne factors contributing to the globalclirnate change? Explain briefly the international

effortstowardsmitigationofclimatechangeimpact.
4. Describe how the'disposal of sludge and industrial waste resulti in pollution of rive.r, lakes and

canals? Recommend appropriate mitigation *".rrr", to rninimize the impacts.

5. Discuss the characteristics of technology: Describe how the technological innovations can

unmask old social problems.

6. Note down allthe important environmqntal issues pertaining to Nepal. Describe briefly the

corrective interventions reguired
***

t
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05 TRIBHUVAN UNTVERSITY

INSTIruTE OF ENGINEERING

Examination Control Division
2066 Magh

Exam.
LeveI BE FuIl Marks 40

Programme BCE Pass Marks l6
Year / Part ff/II Time 1 % hrs.

Subject: - Technology, Environment and Society

/ Candidates are reqirired to give their answers in their own words as far as practicable.
/ Attempt any Five questtons.
r' Alt questions carry equal marks.
/ Assume suitabte data if necessary.

1. Do you agree that "Technology can control price"? Support your views with examples.

2. Describe the impact of technology on employment. Justify the educational needs to
accommodate new tlpe of employment.

3. Describe about the industrial waste and its management. Why this iype of waste needs

special heatment as compared to other wastes. Explain.

4. What is climate change? Describe the possible intervention to reduce its impacts.

5. Describe about the technological development from Stone Age.to modem era and its
impact on environment and society in the respective periods

6. Write short notes on: (any trvo)

a) Status of waterpollutioninNepal
b) Pros and cons oftechnology
c) Appropriate technology

rl. *{.

I
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01 TRIBHWANI.JMVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2055 Magh

Exam. Reeular/Back
Level iITd FullMarks 40

Programme BCB Pass Marks l6
Year /Part vm Tlme l/a hrs.

I

:

l

i

!

I

Subiea: - Technology, Environment and Society

/ Candidates are required to grve their ansyy€rs in their own words as far as practicable.
/ Attempt any fu1lquestions.{ A)U questions carry equal marks.
r' Esime suitable dotiilrecotary.

1. What is meant by information societf Discuss how information age can affect social life.

2. List out the development strategies and discuss their relevancy in the development
prccess ofNepal.

3. Discuss how the technological irnovations reveal social problems. Also mention the pros
and cons of technological development.

4. Describe about the regional and global environmental issues. Explain, which one is the
most burning issues in the prese,nt contort and whf?

5. Describe how the indusnial wastewatsr md edission degrade the quality of aquatic and
terrestrial ecoslatems. Also recommend the prwentive m€asures to minimize their
irnpacts.

6. What are the key national environmental issues of Nepal? Recomne,nd potential
preventive measures to minimize t1s impact of solid waste in urban area ofNepal.

*rf tt

I
II

7
,?

C



a

03 TREHI,VAN UNIVdRSITY

INSTITUTE OF ENGINEER,INC

Examination Control Division
2065 Baishakh

Exam. Back
Level BE Full Marlc 40

Programme BCE Pass Marks t6
Year / Part rv /u Time lYrhrs.

t.

, Environment and

/ Candidales are required to give their answers in their own words as far as practicable.
'l{ Aittempt any'Fivi questions.

'/ AUquesttons carry equal marl<s.
/ Assume suitable data if necessary.

What is Industrial Revolution? Describe the major changes it brought to h-uman
civilization

What can be the feasible solutions to control human disturbances to ecosystem? Give.
your options

Present your arguments in favor of the statement that "Technology is a curse".

Discuss about the challenges on controlling acid rain. , i
6irr*r about the impact of technology in Nepalese society

"2.
,!

3.

4.

5.

..6.

.)

-

***
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A2 TRIBHWANU}{IVERSITY

INSTITI,ME OF ENGINEERING

Examination Control Division
2072 Ashwin

Exam. Ile gu la r
Level BE FUII Marks 80

Programme BCE Pass lWarks 32

Year / Part tvlII Time 3 hrs.

Subject: - Construction Management (C8754)

r' Candidates are required to give their ansrvers in their own words as far as practicable.
r' Anempt All questions.
/ All questions carry equal marks-
/ Assurne suttable data if necessary.

l. Write the various phases of project life cycle. Discuss the relation between Client,
Consultant and Contractor in a construction project.

2. Explain the importances and steps of construction planning and scheduling. Write the
application of value engineering in the procurement of construction materials.

3. Write the factors to be considered in the selection of appropriate constnrction equipment.
Explain equipment for excavation and equipment for compaction.

4. a) Define Tender Notice and write the essential information that should be included in a
TenderNotice.

b) Explain the concept of time cost trade off in determining duration of contract.

5. Explain the points to be dealt in financial management and cash flow management by a
manager in a construction project. Explain how a manager takes decision in controlling
project with "eamed value analysis'?

6. Write the responsibilities of 'site engineeC while supervising the work of a contractor.
Justifr the statement 'prevention maintenance is better than corrective maintenancel.
Explain the importance of communication in construction project.

7. a) State the purpose of specification and write the techniques of specification writing.

b) Write various methods of valuation of properties and elaborate concept of
depreciations

8. Write short notes on: (any two)

i) Material handling system

ii) I€adership styles

iii) Measurement book

iv) Material productivity control

***
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02 TRIBHWAN TJNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2071 Bhadra

Exam. lltgul:rr i llrtcl,.
LeVel BE Full Merks ' [m

Programme BCE Pass Marls 32

Year /Part ry/II Time 3 hrs.

Subject: - Construction Management (CE754)

{ Candidates are required to give their answers in their own words as far as practicable.
r' AttemptALquestions.
{ Thefigures in the margtn tndicate Full Marlts.
{ Assume suitable data if necessary.

l. What are the characteristics of Construction Project? Explain. t4]

2. Explain time cost trade offwith example. t6l

3. What is material wastage standard? Desoribe the application of value engineering in
procurement of material. t6]

OR

Define economic order quantity. Calculate EOQ and reorder point if rebar required is
1000 tonnes; Ordering Cost is Rs. 10,000; Carrying Cost is liYo,rcbar rate is Rs. 90,000
per tonne; Safety Stock is 50 tonnes; lead time is 4 day and consumption per day is
50 tonnes.

4. a) Discuss the methods of tunnel excavation .-16I

b) Discuss Batching and Mixing plant. t6I

5. Classiff contract based on payment. Explain lump sum conhact and cost plus contract. 12+2+41

6. Prepare a tlpical job layout of a Building Project. t4I

7. Define work scope control. Discuss eamed value analysis with example. 12+41

8. Explain procedure to prepare Bills. t4I

9. Describethetlpesofmaintenanceinproject. t4I

10. Define leadership. What are the characteristics of good leader? Which style is better? U+3+27

11. What are the causes of accidents in constnrction project? How it can be minimized? 12+27

12. Explain the importancd of specification. Write a detailed specification of brick work in
cement sand mortar.

13. Calculate the value of a building built l0 years ago having a plinth area of 450 sqnu

constnrcted in the land of 1000 sqm. Current market value of land is Rs. 15,000 per sqm

and rate of building is Rs. 30,000 per sqm.Assume suitable'data if necessary.

***

[3+s]
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02 TRTBHUVAN LjNI}'ERSITY

INSTITUTE OF ENGINEERD{G

Exannination Control Division
2070 Magh

Exam. NervBack (2
Level iBE FulI Marks 80

Prograrnme BCE Pass Marks 32

Year / Part IV/II Time 3 hrs-

;
i

Subject: - Construction Management (CE754)

{ Candidates are required to give their ansrvers rn their own words as far as practicable.
,/ .Attempt 4!!! questions-
{ fhrig,rrrs in the margin tndicate FuE Martcs.
/ Assume suitable data ifnecessary.

1. - Define Consultant Explain the roleof-Consultant.in maintaininggl1sualty of.Censtructjqn_

works [1+3J

2. Why do you prefer Bar Chart as planning tool? Explain pretender Stage Planning by contractor

OR

Glculate Minimum Cost and Minimum Duration Schedule using time cost Trade-offanatysis of
the project with foltowing detail. lndirect cost ,s Rs. 1OOO per day.

Activity Predecessor Normal
Duration

Crash
Duration

NormalCost Crash Cost

A 5 7 5000 6200
i.l A 4 3 FffI0 7ljfri)
c A 3 2 5000 6500

D A 6 4 4000 440/0

E ts 5 3 15000 18000

F D 4 7 30m tlSOO

6 C,E, F 6 3 8000 1@00

3. Define A, B and C category of materials. Calculate Economic Order Quantity of Cernent with

following details; Total Quanuty = 12@O bags; Ci=15%, Co=1OOOO ; P = 750 Rs. per bag. Ig+rJ

Id
;

4- What are the disadvantages of usingequipment in Construction sites? List out construction

. equipment used in hydropower and explain any two of them with sketches.

5. What is BOOT Contract? Explain its irnportance in Dtiveloping Countries like Nepal

6. Why cash flow managernent is necessary for a contractor. Draw a typical cash flow estimate of a

contractor showiirgthe most critical stage-

7. What are the reasons of excessiye material wastage during usage? Explain its preventive

measures.

or

Periorm earned value analysis of a project with five astivities as given betow. Progress was

evaluated at the end of 5th day.

Activiw Cost I 2 J 4 5 6 7 8

A 6.000
B 15,000 +.'

:-#C 10,000
D 4,400

[z+s+s] '

Iz++J

[2+3J

I s+E]

leI

P.3



At the end of 56 day 7o Complete Actual Ccst
A I 00% 7000
B 5sYo 7504
C 40.Vo 3600
D Ao/" x

AIso comment on the performances.

8. What are the responsibilities d-site-Engineer3l-construction site? Explain procedures to prepale

bi*s. [s+eJ

9. 'Prevention is better than cure' Elaborate it with reference to preventive and corrective

maintenance [4]'

10- Explain various qpes of leadership and their suitability in construction projects in Nepal.

11. Why insurance is necessary during construction? Explain.

12. Differentiate betweEn generaland detailed specification- Write detailed specification for
brick work in t4 cernent sand mortar.

13. Define valuation. What are the purposes of valuation? Explain the factors affecting value of the
property

Or

Workout the vatue of a Gnema hallfrom the following data.

Cost of Land = Rs 5 crore

Gross income = Rs. 2 crcrt
Operating Cost = tlO% of Gros income
Repair and Maintenance of 'machineries = 5% of Capital Cost where capital cost is Rs. 40

lakh

Repair of Hall = 5% of Gross income .

Sinking fund for machineries whose tife is estirnated 25 years @ 4o/o afterallowing 1o%

SCIZp value.

lnsurance premium = Rs 50000 per year

Assume year3 purchase for 60 years at 8% anC redemption of capital at LATo.

lol

t+l

[z+t]

IZ+:+3]

t8l
ii

ii)

,,i)

iv)

v)

vi)

vii)

viii)

* ,F:F
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02 TRIBHWAN I.JNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2Q70 Bhadra

-

Exam. Rcgular
Level BE F'ull Marks 80

Programme BCE Pass Marks 32

Year / Part Iv/II Time 3 hrs.

A

.' - Construction (cE7s4)

are required to give their answers in their own words as far as practicable.
questions.
tn the margtn indicate Full Marks.

Ail

{ Assume suitable data if necessary.
i

rte short notes on (Any Three only) [3x4J
Tower Cranes (blTunnel excavation by Blasting
C.oncrete Batching Plants (d) Road pavers

ite short notes on (Any Four only) [4x3J
Responsibilities of Site Engineer
Measurement Book
Safiety Reguirements
Building Codes
Diagnostlc Maintenance
lmportance of Maintenance
Explain the importance of Specifications in Construction Works t4]
Write a note on the art and science of writing Specifications covering followirq aspects t6l

(i) Necessity of specification
(ii) Procedure of drafting
(il[ What to write and what to avoid in wrking.

4. (a) Explain the situation where the following method of valuation will be used
(i) C.ost based method
(ii) Plinth area rnethod
(iii) Development method

(b) Work out the valuation of a Cinema hall with the following data
(i) Cost of land = Rs. 15,00,000
(ii) Gross income = Rs.90,00,000
(iii) Expenses undergone per yearto run the Cinema including Staffsalary

electricity cha6es, municipal tax$ stationery and prlnting etc. 30 % of
gross income.

(iv) Repair and maintenance of machinery, plant and equlpment at 5 % of their
capital cost which is Rs. 55,@,@0

(v) Sinking fund for machinery, plant and equipment whose life is estimated
as 25 years at 5 % after allowingl:0% Scrap value.

(va) lnsurance premium is Rs. 60,000 per annum.
Assume year's purchase for 60 years at 8 % and.rcdemption of capital at 4 % and

repair of hall at2% of gross income.
5. (a) Discuss on scope of construction management and Project life cycle phases.

(b) Discuss on Time cost Trade-gff with examples and steps in planning.

6. Write short notes on (AnyIHon[]
(a) ABC Classification of materlals.
(bl Materialinventory.
(c) Types ofcontract
{di Financial management
(e) Prequalification of contractor

7. Write short notes on (Any three only)
(a) Performance control using EVA
(b) tabor productivity control
(c) Leadership styles
(dl Motivating and directing

*{.t

t5l
t5l

1. Wr
(a)

tc)
Wr
(a)

(b)
(c)

(d)
(e)
(0
(a)
(b)

2.

3.

l3I

t5l

[4x4]

[3x4]
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';. INSTITUTE OF ENGINEERING

- Examination Control Division.
2069 Bhadra

Exam. Resular / Back r
Level BE Full Marks r0

Programme BCE Pass IVIarks 32

Year / Part IV/II Time 3 hrs.

Subject: - Management of Construction and Maintenance (EG776CE)

{ Candidates are required to give their answers in their own words as far as practicable.,/ Attempt any live questions.
{ Thefigures in the margin indicate Full Marks.
{ Assume suitable data tf necessary.

l. a)

b)

2. a)

b)

3. a)

b)

4. a)

b)

5. a)

Explain the importance of specification in construction work. Write down the main
techniques that you follow for writing specification..

Write detailed specification of:

i) RCC with M20 concrete in column
ii) Brick work in 1: 6 cement sand mortar

What are the responsibilities of site engineer in construction work? Explain the
relationship between owner, contractor and consultants.

Explain about the process for evaluation of tender and selection of conffactor.

Discuss about the different equipments for tunnel construction.

Enlist the equipment for highway construction and explain any two of them with
sketches.

What is job layout? Discuss various factors to be considered in construction site
planning.

"Preventive maintenance is better that the corrective rnaintenance". Do you agree with
this statement? Explain with suitable example.

For the activities lying on the critical path of a network, the normal duration and the
crash duration along with their respective direct cost are given in the table.

14+41

[4+41

[4+41

t8I

t8l

12+61

[2+6]

t8I

l4x4l

t8I

t8I

)

Activity Normal duration Normal cost (Rs) Crash duration Crash costs (Rs)

t-2 2 days 50 I day 75

2-3 4 days 160 3 days 225
3-5 9 days 270 6 days 3s0

5-6 5 duys r00 4 days 250

The overhead indirect cost is Rs.30/- per day. Crashing is possible for I day for each

of the activities l-2,2-3,and 5-6 and 3 days for activity 3-5. Find the lowest cost

schedule by crashing step by step assuming no fresh critical path is developed on
crashing a project.

b) Among CPM, PERT and bar chart which planning tool do you prefer for building
construction? Explain.

6. Write short notes on: (any four)

a) Process of material procurement
b) Purchase or lease of equipment
c) Fayol's principles of management
d) Maslow's theory of motivation
e) Importance of record keeping
f) Balance sheet 

*{.+



04. TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Eiamination Control Division.
2069 Bhadra

Exam. Regular / Back r
Level BE Full Marks r0

Programme BCE Pass Marks 32

Year / Part IV/II Time 3 hrs.

E

Subiect: - Management of Construction and Maintenance (EG776CE)

r' Candidates are required to give their answers in their own words as far as practicable.
/ Anempt any Five questions.
r' TheJigures in the margin indicate Full Mark.y' Assume suitable data if necessary.

l. a)

b)

2. a)

b)

3. a)

b)

4. a)

b)

5. a)

Explain the importance of specification in construction work. Write down the main
techniques that you follow for writing specification..

Write detailed specification of:

D RCC with M20 concrete in column
ii) Brick work in l: 6 cement sand mortar

What are the responsibilities of site engineer in construction work? Explain the
relationship between owner, contractor and consultants.

Explain about the process for evaluation oftender and selection ofcontractor.

Discuss about the different equipments for tunnel construction.

Enlist the equipment for highway construction and explain any two of them with
sketches.

What is job layout? Discuss various factors to be considered in construction site
planning.

"Preventive maintenance is better that the corrective maintenance". Do you agree with
this statement? Explain with suitable example.

For the activities lying on the critical path of a network, the normal duration and the
crash duration along with their respective direct cost are given in the table.

14+41

L4+41

14+41

t8I

t8l

12+61

12+61

t8I

[4x41

t8I

t8I

Activity Normal duration Normal cost (Rs) Crash duration Crash costs (Rs)

l-2 2 days 50 I day 75

2-3 4 days 160 3 days 22s
3-5 9 days 270 6 days 350

5-6 5 days 100 4 days 250

The overhead indirect cost is Rs.30/- per day. Crashing is possible for I day for each
of the activities l-2, 2-3,and 5-6 and 3 days for activity 3-5. Find the lowest cost
schedule by crashing step by step assuming no fresh critical path is developed on
crashing a project.

b) Among CPM, PERT and bar chart which planning tool do you prefer for building
construction? Explain.

6. Write short notes on: (any four)

a) Process of material procurement
b) Purchase or lease of equipment
c) Fayol's principles of management
d) Maslo#s theory of motivation
e) Importance of record keeping

0 Balance sheet

***
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02 IRiSHWANTJNIWFSITY

INSTITUTE OF ENGiNEERING

Examination Control Division
.' 2067 Ilangsir

Exam. Resular /.Back
Level BE Full Marks 80

Programrr.ig BCE Fass Marks .32

Year / Par! IV /II Time 3 hrs.

t

I

b)

0

of Constriction and Maintenance
''/ Candidates are requiredto gve their answers in their orvn words aS far as practiiable.

" ' ;t' ,4ttetnpt any Five questions.
,/ Thefig4res inihe aargin indichte Fult Marks.

; / Assune suitable data if necessary. t .

. \1

i. .Write down thb detailed specifications for brick work in (1:4) cement sand motor in .

spp.erstructure ' t16l

2. a) I Explain the procedures fo]lowed after opening and evaluation of a tedd.er in.

\Mhat is prequali{ication? Mention v-ario3:s steps to be lbllowed in prequalification and

what are the differences between prequalification and post qualification,. ' .

detait the operation and application of the following types of excavating'
with line diagiam showine the basic prt\ (i) Power shovel (ii) Fiack hoe

t8l

Ist
ln

(excavator) (iii) steel roller (3 wheeied)

4. a) Explain the main considerations necessary' in the stonng and stacking of civil
1#engineeringmaterials. ,LqsU--

b) Explain the iqportance.of .preventive.maintenance.in roads and buildings and also

mention various types of maintenance.

are the principles of management and compare administrative orineiole and

[16]

5

t8l

t8l

t8l

rql

laxal

b) sheet and and loss and their functions.
I6: Write short not-es on: (any four)

4 Tunnel boring machines .

. - b) Batching and mixing in.concrete conitruction
. c) Centalization and {ecenkalization' ' d) B'arriers of communication

e) Building code

.t

:

I
I

:t

i

t

***
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... Q4, . TRIBI-IUVAN UNIVERSITY' rNsrrrure or BNcntntruNc
Examination Control Division

2068Bhadra :

ft-uii Marks
IExam.

Level 80

Programme BCE Pass Marks ,

3 hrs.Year / Part IV/II Time

of Construction and Maintenance

'/ Candidates are required to give their answe.s irrit6b-i, own words as far as practicable.
,/. Attempt any Five questions.
'/' Thefigures tn the margtn indtcate Full Marks.

l. a)

b)

2. a)

b)

Discuss the importance of specificati5ns in construction tvork. Write down detailed
specification for cement sand mortar (1:4)

What is contractor's prequalification and why it is necessary? What are the
advantages and dis advantages o f prequalifi c ation?

How does corrective maintenance differs from preventive maintenance? Describe the
impdrtance of maintenance on highways. 

I

Explain the procedures for opening and evaluation of bid in construction project.

t8l

GfrThe following information are available about various activities of the network.
V/ Determinb least cost schedule. Project overhead cost are Rs 2000 per.week. [10]

Normal Duration Normal cost Crash Duration Crash cost
I.2(A) 4 4000 3 7000
1-3G 8 5000 8000
.r-JtLi 3'100 i rUUU

b) Elaborate the factors to be considered to reduce.accident wirile working with machine. 16]

3

4. a) What
theorY

b) Explain steps of procurbrnent procedure for materials in Government offices.

5. a) Discuss any two types of excavating and earth moving equipment in detail. .

b) List differeqt tlpes and rock drilling equipments. Explain briefly.

6. ,Write short notes on: (any four) : '

b) Complactingmachines
. c) Equipment fqr lifting
d) Trade unions arid relation with management
e) Importance of record keeping for construction

0 Building code -<- .

. 
g) Safety reguldtion

*tF*

t8l

[3+s]

t8l

i[1
L-.J

l8l

t8l

t8l

l4x4)

is pqliyg[lg:r? [tw it is nec.essary in construction sites? Explain Herzberg's
orfi6ffiatio" ( Pl' l7!T0E)

t

9
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02 TRIBHWAN;VERSITY
INSTITUTE OF ENGINEERING

Examination Control Division' 2051 Mangsir

I
i

I

I
Exam. Reeular / Back
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part IV/U fime 3 hrs.

Subject: - Management of Construction and Maintenance

,/ Candidates are required to give their answers in their own words as far as practicable.
/ Auernpt any zu.questions.
'/ ThefiBares in the ri4argin indicate Full Marks.
/ Assutne suitable data if necessary.

i. Write doyn the detailed specifications for brick work in (1:4) cement sand motor in
sgperstructue

2. a) Explain the procedures followed after opening and evaluation of a tender in
government projects.

b) What is prequalification? Mention various steps to be followed in prequalification and
what are the differe,nces between prequalification and post qualification.

3. Describe in detail the operation and application of the following tlpes of exgavating
equipments with line diagram showing the basic parts. (i) Power shovel (ii) Back hoe

. (excavator) (iii) steel roller (3 wheeled)

4. a) Explain the main considerations necessary in the storing and stacking of civil
. engineeringmaterials.

mention various types of maintenance.

5. a) What are the principles of matagement and compare administrative principle and

management principle. 
.

b) Describe balance sheet and profit and loss account and their firnctions.

' 6. Write short notes on: (any four)

a) Tunnel boring machinEs

- b) Batchingand mixing in eoncrete coustruction- .-

c) Cenhal izationand decenhalization
d) Barriers of communication

f) Cost conhol
***

[16]

l8l

.t8l

lt6l

l8l

t8],

l

i

I

I
I
i

I

I
t
I
I
i
It
,

i
I
i

I
,

i

I

t8l

rql

lax4l t
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,.?ffi::r 02 TRIBHWAI{T,'NIVERSITY

INSTITUTE OF ENGINBERING

Examination Control Division
2066 Magh

r*lfil
Level m Full Merks 80

Programme BCE Pess Marks 32

Year / Part ry/II Tlme 3 ttrs.

Subiect: - Management of Constuction and Maintenance

r' Candidates are required to give their answers in their own words as far as practicable.
/ Auempt any EUg,questions.{ Thefigures in the margin indicate Full Marhs.y' Assume suitable data if necessary.

l. What are Bid bond and Performance bond? Explain the procedtres to be followed in pre-
quali$ing contractors for bidding for the constnrction of a commercial complex of
Rs. 500 million estimated cost.

2. Describe the different equipments used for road-constuction. Explain the functions and

3. a) Describe in detail the relationship among Owner; Contractor and Engineer.in any
constnrction project.

b) Explain the concept of 'time cost trade ofP with illustrations. What do you mean by
cashing of a project activitf Yqrr bss is asking pu to reduce the t'.ne schedule of
apojecTriffiy'vtAde3es"*est?

4. a) Interview is consifued as an iryortant step in selecting people for the job, what
dn$tktsof eaxfi&te aeviemned &Eing an idcrviewTr'-F*in

b) What is material handling? Explain. What factors would you consider in material
handling?

5. a) Explain maintenance needs and tlpes of maintenance. Describe balance sheet and
profit and loss account and their functions.

b) What is motivation? Explain the concept of motivation using Maslow's need

hierarchy and He,ruberg's two factor theories.

6. Write shori notes on: (any tbur,

a) ,Barriers of communication
t:) f'::t'i'',,]:',,lrl,^, : :,i:.1 r1ll l'-i,"..' 1 ."i1'
c) Advantages and disadvantages of trade union
d) Tunnel boringoachins
e) Batching and mixing in concrete constiuction

**+

ll6l

t8l

[4xal

t8l

tel

t8l

t8l

t8l

tlt

:
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TRIBHWA}.IUNTVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2065 Baishakh

Exam. L,ETTh

LeveI BE Full lt{arks 80

Programme BCE P'ass nflarks 32

Year / Part ry/tr Time 3 hrs.

Subiect: - Management of Construction and Maintenarlce

/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt any Sk questions.
/ AA questions carry equal marks.
{ Assume suitabki data if necessary.

1. a) How do you differentiate between the general specification and detailed specification
for a particular work? 

;

b) Explain various important points which should be considered while preparing detailed
specifications.

2. a) Write the names of different types of contracts used in Civil Engineering. Which type
of contract is used for Government works? Why?

b) How are tenders scrutinised and compared before the selection of the tender is made?
How'is atenderto be chosen?

3. Discuss any two types of excavating and earth moving equipment in detail. Give
sketches.

OR

What are different types of tunneling and rock drilling equipment? Explain briefly.

4. Write short notes on (any three)

a) Tower Cranes
b) Concrete Mixers
c) Use of CPM and Bar Charts
d) Safety Regulations
e) Cash Flows

5. a) Mention the various factors effecting the selection of construction equipment.

b) Explain how "Preventive maintenaoce is better than corrective maintenance".

Explain the steps iouotu.O i" d.igr"i:lg the problem affecting a structure for which
rehabilitation is to be done.

6. a) Explain the characteristics of supervisory and leadership style.

b) Describe briefly the characteristics of training and selection method.

7. Write short notes on (any four)

a) Site order book
b) Material handling system
c) Time-cost trade off
d) Balance sheet
e) Building codes

0 Communication
g) Importance of quality control

*rl.* U



04 TRIBHWAT.IUNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2065 Baishakh

Eram. Back
Level BE FulI Marla 80

Programme BCE Pass lUarks 32

Year / Part IV/tr Time 3 hrs.

-!

Subject: - Management of Construction and Maintenarlce

{ Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt any Six questtons.
r' Ail questions carry equal marlcs.
/ Assume suitable data if necessary.

l. a) How do'you differentiate between the general specification and detailed specification
for a particular work?

b) Explain various importart points which should be considered while preparing detailed
specifications.

2. a) Write the names of different types of contracts used in Civil Engineering. Which type
of contract is used for Government works? V/hy?

b) How are tenders scrutinised and compared before the selection of the tender is made?
How is a tender to be chosen?

3. Discuss any two types of excavating and earttr moving equipment in detail. Give
sketches.

OR

What are different types of turureling and rock drilling equipment? Explain briefly.

4. Write short notes on (any three)

a) Tower Cranes
b) Concrete Mixers
c) Use of CPM and Bar Charts
d) Safety Regulations
e) Cash Flows

5. a) Mention the various factors effecting the selection of construction equipment.

b) Explain how "Preventive maintenance is better than corrective maintenance".

Explain the steps iorootu.a i, d"igrriS:g the problem affecting a structure for which
rehabilitation is to be done.

6. a) Explain the characteristics of supervisory and leadership style.

b) Describe briefly the characteristics of training and selection method.

7. Write short notes on (any fow)

a) Site order book
b) Material handling system
c) Time-cost trade off
d) Balance sheet
e) Building codes

0 Communication
g) Importance of quality control

*,f *



04 TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2064 Poush

Exam. Resular/Back
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part ry/II Time 3 hrs.

Subject: - Management of Construction and Maintenance

/ Candidates are required to give their answers in their own words as far as practicable.
r' Attempt any Five questions.
r' AA questions carry equol marla.
y' Assume suitable data ff necessary.

L What is performance bond? Prepare a tender notice for selecting contractor for the

construction of a commercial complex of Rs. 100 mln cost. Assume necessary data as you
require.

2. Name and discuss the equipment used for earthwork in excavation and pavement
construction.

OR

List different types of cranes and discuss in brief with sketches.

3. a) What is cash flow? Explain the procedure how you prepare cash flow for a

construction project.

b) How you fix duration of a construction project. What is time cost trade off? Explain.

4. a) Write steps you follow in procurement of 10000 bags of cement for a commercial

complex.

b) In the selection of personnel for a project, what would you consider in the interview?

Explain.

5. a) Explain maintenance needs and all types of maintenance. Prepare chart with figures,

the balance sheet and profit and loss account and explain the functions.

b) Explain the need of communication, flow, barriers and breakdown of communication.

And also explain decision making levels and stages.

6. Write short notes on (any three):

a) 14 principles of administration management by Fayol .
b) Advantages and disadvantages of trade union \
c) Centralizationand decentralization
d) Supervisory style and types of leadership
e) Equipment for tunnel boring
f) Concrete mixers

rl.+*



O6E TRBHUVEN UNIVERSITY

IN STITUTE OF ENGINEERING

Examination Control Divisiotr '

' 2070 Magh

Exam. Nerv Back (2066 & Later Batch)
Level BE Full Marks 80

Programme BCE Pass Marks _rz

Year / Part ry/II Time 3 hrs.

Subject .' - Time Series Analysis (Elective IID GE 78s0s)

.{ Candidates are required to give their answers in their o:wn words as far as practicable.
t Attempt All questions.

'/ fhe figures in the margin indicate Full Martcs.
{ Assume suitable data if necessary.

1. Differe ntiate between dete rmi nistic, a ad:.fondom process.

(b) Using the sequence of unif.,grmq_qnd-_9m numbers in.piirs given below, obtain th€ sequence of
random numbers usir6 Box-Muller method

u1 u2

0.576 0.249

0.s88 0.gzz
0.470 0.670

0.157 0.350

l3l

2. What is trend in time series? Disc+rss two methods for the detection of trend.

3.(a}Discussthemethgdsfor-theselectionof"properprobabil!ty.distribution.
(b)The probability density function of a random variable is given by ': ' I ': :" 'r"15; 'r

f{x)= 5x11-'l for Oot<1

= 0 elsewhere

Find the probability that x will take on a vatue within 2 times standard deviaiions of the mean and

compare it with the lower bound provided by Chebyshev's inequality.

4. (a) Define autocorrelation with relevant equations? How is it useful for the investigation of
independent process ? [3+51

(b) The first serial correlation coefficient of MA{l} prrcess isf'.27. Compute the parameter and variarrce

ofthe process.Takethevariance ofrandornvariable= 1.5. l2+Zl

5. (a) Starting from Yule-Walker equation for AR(m) model, obtain the parameterc of AR(1}and AR(21

qrodel. Also explain the nature of autocorrelation function of AR(1! model with sketctres. 12+2+31

(b) Classify the following process as AR, MA or ARMA and compute first four sedal correlation
coefficients' 

(& - p) = a.T(xt-t- r) + es - 0.sej-1 
[1+81

5. (a) Explain the Thomas-Fiering model for generating seasonal flows. I8l

(bl The mean, standard deviation, first and second serial corretation coefficients of observed annual

flows of a stream are estimated as 450 Mm3, 130 Mmt, 0.7 and 0.45 respectively. Generate a sequence

of S'annual flows assuming that the flows are normally distributed and taking the chain of 5 standard

normat random rxrmbers as 1.235,0.596,4.813, 0.819, -0.056. Use AR(2) model. tlOI

7. (al Explain the central limit theorem method for the generation of normally distributed random
numbers.

[1+41 ]r '''r'iri:';: ':

' ,_t..:.r:i;a:.1

l5l
normbl

I8I

i t * i

***



06E TRIBHWAI" UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2070 Bhadra

Exam. Rcgular
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part rv/n Time 3 hrs.

Subject: - Time Series Analysis (Electiu.e III) (C875505)

. .. / Candidates are required to.give their answers in theiruwn words as far as

,/ The figures in the margin indicate Full Marlu. :.

{ Assume suitable data if necessary.

- -:;,.,' i"

1. ,Lis!-the ryptig.ations of time,_qgries modelling in water resources engineering.

2. What is stationarity? Discuss the approach for testing stationarity of time series.

3. a) Expiain the methods for the determination of parameters of probability distributions.

b) The annual rainfall at a place is found to have a mean 740 mmand standard deviation
400 mm. Find the ranges within which the rainfall will lie with a probability of at

4. a) What are different types of periodic series? Describe each of them in brief.

b) For MA (2) process, following data are given: 11 : 0.36, rz : 4.2. Colnpute
parameters p1 *d Pr.

5. a) Discrrss ihe nature of autocorrelation function of AR(l) and AR(2) model with
sketches

b) Classifu the following process as AR, MA or ARMA and compute first four serial
correlation coeffi cients.

(Xr- p): 1.3(Xr- r - p) 0.5CX,-z - p) + et

6. a) What is spectral analysis? How is it done? Explain with relevant equations.

b) The X, Sx, rr, 12 of the observed annual flows of a steam are estimated as 875 Mm3,
262N[m3,0.8 and 0.46 respectively. Generate a sequence of 3 annual flows assuming
that the flows are normally distributed and taking the chain of three uniform random
number as 0.3781, 0.63702,0.98343. Use AR(2) model. ' .

7. Obtain 2 normal random numbers from the sequence' of following uniform random
numbers using central limit theorem method.

0.637,0.301,0.3g6,0.ggg,0.g55, 0.023,0.351, 0.giqg,0.665,0.705, 0.376,0.435

8. Explain the following:

Method of maximum Iikelihood for estimation of parameters, test of assumptions of AR
models and Parsimony of parameters.

***

t3l

ll+41

tsl

U]

t4l

t6l

[3+4]

ll+81

12+61

uu

t6l
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, O5I TRIBHUVAN TINIVERSIry

INSTITUTE OF ENGINEERING

Examination Control Division
2070 Bhadra

Exam. ILegul:rr
Level BE f,'ull Marks 80

Programme BCE Pass Marks 32

Year / Part tv/II Time 3 hrs.

a

Subject: - Ground Water Engineering (Elective II) (CE76509)

r' Candidates are required to give their answers in their own words as far as practicable.
/ Attempt 4llquesttons.
/ Thefigures in the margin indicate Full Ma'lw.y' Assume suitable data if necessary.

1. Dlfferentiate between confined and unconfined aquifer. I4I

2. (a) What is Darq/s law for groundwater flow? Derive it and discuss the valldity of this law,

[2+4+21

(b) lt takes 4hour for water in an aquifer to travel from point A to point B, 30m apart. The

difference in water surface elevation between A and B is 0.6m. lf the porosity of the material is

15%, determine the permeability of the aquifer, seepage velgcity and Reynolds number. Take

average grain size of material = lmm and kinematic viscosity of water = 0.009 stoke. [3+3+21

3. (a) Derive an expression fof the equation of phreatic line for steady 1D flow into horizontal

galleries dug to the impervious soil layer in unconfined aquifer. t8l

{b) Determine the flow into a horizontal gallery 220m long resting on an imperviots strata

(un_conf[ned! 11m below ground surface (bel]. The ground water table in the area is 4m bgl and

drops at the face of the gallery to 9m bgl in a length of 450m. Permeability of the strata is

It0m/day. Also deduce the equation of the phreatic surface. [4+4]

4. (a) Show that the discharge (Q) for steady radial flow into a well in unconfined aquifer is

given by

A =ffi where T= transmissivity, Sr and Sz = drawdowns located at rr and 12 distance

away from the maln well. t8l

(b) A wetl penetrates into a confined aquifer of 28m deep. Pumping is done at the rate of 1500

lpm. Hydraulic conductivity of the aquifer is 20 m/day. Calculate the drawdown of the well at

80m away from it after a lapse of 12hour of pumping. Take storage coefficient as 0.@3. t8l

5. (a) Explain Theis solution for the determination of storage coefficient and transmissivity of

aquifer. 16l

(b) From a preliminarf fest;it isexpected that a trrbewell cih yield 1800lpm under a drawdown

of 4.3m from a confined aquifer of t}mthick,itruck at a depth of 27m below ground level. The
static water level is 11m below ground level. Determine the diameter and length of strainei.

Take permeability of aquifer materiat= 0.1cm/s. [4+4]

6. (a) Explain selsmic refraction method for the exploration of groundwater. tsl

(b) Explain the working principle, advantages and limltations of the jet pump used for lifting

tsIgroundwater.

(c) Discuss about the aquifer system of the Terai region of Nepal. t4l
***
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O6D' . TRIBHUVANUNIVERSIry

INSTITUTE OF ENGINEERING

Examination Control Division
207lMagh

/p \t Dl' -/
Exam.' \ Nerv Back (2066 & Later Batctr)
Level BE Fqll Marks 80

Programme BCE Pass Marks 32

Year I Part IV/II Time 3 hrs.

Subject: - Environmental Impact Assessment (Elective III) (C878504)

,/ Candidates are required to give their answers in their own words as far as practicable.
r' Attempt any Five questions.

'/ Thefigures in the margin indicate Full Marks.
/ Assume suttable data ifnecessary.

l. a) The term climate change and sustainable development is burning issucs these days.

Explain how EIA has come forward as an effective tool to tackle these issues. t8]

b) Differentiate between IEE and EIA. What are the major environment screening
criteria in Nepal? [3+5]

2. a) Give proper linkage -of EIA and project cycle. List out the different aims of
environmental scoping. [5+3J

b) What is the objectives of scoping in EIA process. How do you prepare TOR for EIA
t8Iprocess briefly describe with an example.

3. a) What is the purpose of baseline studies? Describe about environmental setting for
baseline studies. [4+41

b) A cement factory burns 5 tonnes of coal per hour and discharge the combustion
products through a stack having a'physical height of 75 m. Predict the impact of SOz

emission on environment at 1000 m downwind and at a lateral distance of 400 m on
either side of plume from chimney. Note that sulfur content on coal is 4Yo. Wind
speed at top of the chimney is 6 m/sec. Atmospheric pressure is 1000 mb. Inside
diameter of chimney is 0.9 m. Stack gas exit velocity 12 mlsec. Stack gas exit
temperature and air temperature are 140'C and 25"C respectively. Take o, : 120 m
and or:85 m. t8I

4. a) Discuss the impact evaluation technique. A largely poorly controlled brick factory has

a stack 75 m high, it is currently emiuing 127 g/s of SOz. Estimate the ground level
concentration of SOz from this sources at a distance 3 KM directly downwind when
the wind speed is 6 m/s at top of stack and the stability class is C (Take horizontal
dispersion and vertical dispersion coefficient is 280 m and 170 m respectively). t8I

b) What is EMP? Highlight the objective of environmental monitoring. What are the
different types of monitoring carried out in EIA? 12+2+41

5. a) Explain different types of environment protection measures (EPMs). t8]

b) It is said that 'The beauty of EIA is public participation'. Explain the statement. Who
are stakeholders involved in EIA process? [4+41

6. Write short notes on: $xal
a) Method of impact evaluation techniques
b) Environmental Auditing
c) EIA Review'-"' d) ProjectCycleof EIA

*,f +

I
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r' Candidates are required to give their answers in their own words as far as practicable.
{ Attenlpt any Five questions.
/ Thefigures in the margin tndicate Full Marlcs.y' Assume suitable data if necessary.

p,$Voit*out the need, scope, limituiqrs and advantages ofmicro irrigation methods irr the hills ofNepal. [10]

$O*ermine the storage volume of a gravel trrp having a discharge of 625 lps with maximum sedimcnt conccntration
of 2.l kg/m3. Assume thst the gravet is tapped at " r*e of 1.6 klmr of ilow having bulk density of 1900 kg/rn3.
Assume that the gravet trap should be cleancd in every 3O days. t6I

lglf Compute inigation interual and irrigation hours per day for a l6 mm drip line 3 lit/hr dripper, if latsral spacing of
&ip line is 90 cm and dripper spacing is 70 cm. Available water for the given soil is 0.28 fraction. Take crop water
requirerncnt equal to 4 mm/day. The crop rooting defih is 90 cm. / t81

nflDescribe 
the flow assessmslt techniques in Nepal with their data requirements and reliability. tE]

3rlfD€sign a scttting basin for HIS having good intqke sirc. Design flow = 0.4 m3/s; size of silt to be trappcd = 0.5mm.
Take Q/As = 0.02 and oritical botlom velocity = 0.25 mls Assume scour velocity for flushing = 1.8 m/s. Provide a neat
sketch showing doigred dimensions. [0]

80elo reliable April flow for an ungaugsd catrtmcnt A usingthe dn of Hydrologically Similar Catchment

oqual to 5.0 The long term mean April flow and staudtd derriation for B-ane-q$erl to 5.5 m3/scc and 125
r€spestivcly t6l

4. for 12 monfis. t8l

a cascade drop to lower the watcr level in the canal by 3.5 m. llhe canal is carrying a discharge of 350lps'
width 0.45 m. The existing ground slope at the drop is I JJrovide a ncat sketctt. t8Ibed

p{*nnWpof intakes are suitable for hill inigation? Describe your answer with n€at sketches. t8t

*pfDescribc 
with neat sk€tchcs, 0re layout patterns of distribution systems appropriate to hill irrigation canals. [8]

6. Write short 1otes on any four ofthe following:
a) Dcsigr issues fot head worts of HIfuz
b) Appropriate drainage crossings for HIS.z
c) Vegetative memures against surface erosion and land slides
d) Diffcrence between sprinkler and drip iniption methodsv"
e) Suitable escape $ilcturas for HIS with sketch \,-
f) Appropriate and oost effec'tive methods of sedimcnt control in HIS

**:!

[4*4]

Mav Seo tu Nov Decm Fcb Mar Apr un Jul Auc
3.15 2.46 r.861.58 2.32 3.76 4-52 4.E5 5,2E 5.28 4.27 3.47
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b)

2. a)

Subject : - Computational Techniques in Civil Engineering (C8751)

/ Candidates are required-to give their answers in their own words as far as practicable.
{ Attempt&lquestions.
/ Thefigtres in the margin indicate Futl Marhs.
r' Candidues shoulduse seporate swwer bookfor each group.
/ Asnnne suttable data ifnecessary. ..

Groub A
(lVater Pqrt)

Derive the expression for second order accurate explicit finite eguation for dynamic
wavemodel --) [6J

A channel with a width of 40 m, bed slope 2Yo and Mannings n:0.03 carries a

discharge of 100 m3ls through a section. If Ax is taken as 1500 meters, recommened
the maximum time step for stable solution of kinematic wave routing in this
condition. Assume hydraulic radius equal to flow depth. t6I

Write an algorithm for simulation of water hammer process using me&od of
characteristics. t4I

b) If the MOC is applied for t1 = I sgc agd t2 = 2 sec, time levels for a pipe with diameter
30 cm carrying water. If Qo : 0.7 m3/s, Qg : 0.76 m3/s and Qc = 0.i4 m3/g He = 20
m,fls : 20.6 m and rlc : 20.4 m are the values at gnd points. Find the values of
Q aod H at t1 = I sec that will be required for finding Q and H at P wlren

characteristics do not lie on diagonal. Here, Ax = 1000 m, At = I sec, f = 0.02 and c =
800 m/s

Derive e4pression for finite difference scheme for 2D grormdwater simulation in steady

state for homogeneous and isotropic aquifer. Describe about the boundary conditions and

flowcoefficients.

Groun B
(Stmctune Part)

4. Describe briefly the various solution techniques used for solving civil engineering
problems. AIso give their advantages and disadvantages.

5. Explain different solution tecbniques of linear equations. Write the algorithm for
conjugate gradient method.

6. Eaplain the terms a:ri-symnretric problem with examples. Derive straindisplacement and

constihrtive relationships that exist in plane stress problem for isofropic material.

[5+3]

[4+6]

t4I

t8I

3

t8I

I

l

l



7. a) Determine the support reactions and deflections at mid-span for the given stnrcture.

Also draw bending moment diagrart.
30 KN

3m 40 KI.[m
8m 6m

E = 20xl

20

: lt}
ta= lfZ

tl0I

t6I

[10]

MPa
I = 5x106 mma

b) Derive shape fimction for the element as shown in Iigure below.

Lr -0 Lz:0
---c'2.!,, - lL4: lD

Lr=. I Lz= |

-PLr = 0

8. A steel plate of thickness 10 mm is being loaded in the structural system as shown in
figure below. Calculate stresses at the centroid ofthe plate.

nrm,:1,

I
I

E = 200GPa

u=0.3

400mm
0[tlbm2

|ltFri

'I

I
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S ubject : - Computational Techniques in Civil Engineering (CE75l)

r' Candidates are required to give tleir answers in their own words as fr as practicable.
/ Auempt All questions.
{ The figures in the mugin indicate Full'Marks.
{ Candidate should ase sqamle answer bookfor each group (Watu aad Structure).
{ Assume suitable data if necessary.

Group A
(Water)

l. a) Derive the first order accurate implicit Finite Difference equation for kinematic wave
model in the non-linear form.

b) Using the Finite Difference equation developed in question (a), compute the discharge
at I km #s of location X at time 14:00 hrs, for the followin g data:

Rectangular channel, width:20 m, Bed slope :0.C01, Manning's n = 0.03
Discharge at location X at time 14:00 hrs = 14 mj/s
Discharge at location X at time 13:45 hrs: 12 m3/s

Discharge at I km d/s of location X at time 13:45 hrs = I I m3/s

No lateral flow, wetted perimeter approximately equal to width of channel.

2. Define characteristic crrve and method of characteristis ffOC). Deveiop the

characteristic equations from the partial differential form of the unsteady pipe flow
equations.

3. Explain the continuity equation used in groundu,ater flow analysis. Write down the

algorithm for simulation of seepage under a dam.

t6l

12+61

[3+sI

Group B
(Stntcture)

l. List the computational techniques used in Civil Engineering. Why FEM is predorninating

others? Explain briefly the steps involved in FEM. t2+2+4)

2. a) Write the algorithm for conjugate gradient method. t3I

b) Solve the given system of equations using conjugate gradient method. ts]

liiltiiliil
3. a) Derive the constitutive relation ({o} : tD] tE}) for an elastic isotropic material.

b) Wtrat are the conditions at which axisymmetric stress exists? Write the stress-strain

relations for axisymmetric condition.

t6l

t6l

{41
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4. a) For the given stepped bar obtain nodal displacements at nodes 2,3 and 4. Also obtain
forces developed at the supports.

A

t8j

u0l

l8l

@

Take E = constant and cross-sectional areas as indicated in the fig:.ue

b) For the given beam find deflection at point B and rotations at points B and C. Take EI
as constant throughout the beam. Discretise the beam into two elements.

20 KN/m

B
5m

c) A thin plate is subjected to the loads as shorvn in figwe below. The plate thickness is
0.3 in and the other dimensions are shov,,n in figure. Ciwn that the Poisson's
ratio = 0.3 and the modulus of elasticity E = 30 x 106 psi. Derermine nodal load
displacements and the elemental stresses.

@
--? 

20C0 ib

2000 tb
t0 in

20 in

***

@

CA
l, l_ , r-l-
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r' Cedidd€s are rfuuired to gire their asr=rs in fuir oqn words as far as practicable.
{ A@ptAil
{ Tlefigqes tn tlu ttwgia iteae FruII Wx
{ A.w stitoble daa ifwcj-
{ Cs&dates, use swre as*a W fu dt gos

GrouoA

l. Wift tbe help of mechanicss erqldn vriqrs nurrrerical methods for solving civil
engineedng problems. Given tbeir dvatages ad disadv'amg,es. t8I

2. a) Derivetheenpressionforl-meconshts. ts]
b) Define plane sress and plane shain prroblems with necessary conditions and suitable

examples. t5I

3. a) DerivetheshapefunctionfortheelementasshownintheFig. 1. t8I
Lr iO

Lr=213

Lr= Ll3
I
a

I

Lz.=0

Lr=1

Lz=113

\=213
Lt =,1

I

--- L2=213

"'Lr=il3

Fig I
-jlz = 1

Lr=0

b) Considering plane shess condition, find out the nodal displapements and stresses of
the CST elementas shown inFig. 2.E= 30 x 105 psi, t= 0.3 in, T= 4601b/in3,

u:0.3, Ts :360 psi with usual notations. ttzl
T3

,

2I

Fig.2



GroaDB

4. a) Why colrjugre gradieu me$od is used in computaion over Gaussian methods?

b) Solve tk following e$6io'n by using conjugate gradient method (max. 5 iterations)

li r ;l{l}:{j'}
5- a) Write &*tr fu cmpt* guffiing egreions describing the movement of fluid. 121

Ul noio tte kiruatic w a*guimaim for tk Eovemetrt of fluid- t4l

c) Derive a secmd s& accur* fidte differe,nce scheme of linear kinematic wave
equation rvhich com6€s disfuge for rrrhown time and location. tSl

6. Prepare an algorithmto mpt*e dischage aod head based on the following form of finite
difference for rffidy fipe flow probtem rsing rectangular gnd. . t8I

Hpi : Hi- r - B(Qpt - Q- r) - RQ- r Qi- rl

Hpi = H;* r + B(Qr -Q+ r) + RQi* r Q* rl

Where H = head, Q : dschage, Hpi and Qp; 
: head and discharge at point of intersection

oftwo characteristics, B and R = coefEcients.

7. Explain the lD implicit model to evaluate the river stage water table interaction. t8l
tt *{.

t4I

t81

1

i

I

i

:

i

i

I

^ I
I
I

j

t

I

I

(

i

I
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,SzDjecr; - Computational Techniques in Civil Engineering /CE75l,)
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/ AttemptAll questions.
t Thefig .ttres tn the mtgin indicate Falt Marks-
{ Assume suttable data if rucessary-
/ Candidates use separale on:swer bookfor each group. 

-*

GroupA

l. Explain foundacion of finite element method. Why this method is less appropriae for large
deformdion problem? How do you choose numerical rnethod for different problems? .

Illustrate with examples. . t8l

2. Write an algorithm and a program (C or Fortran or Matlab) for fast Fourier tnansform. With a
suitable e:rample explain what parameters can bc identified with the help of time domain and-' frequencydornain tlzl

3" (a) Derive equilibrium equations for 3D state of stress in a solid. tsl.

(b) lVhat do you understand by axisymmetric problem? Write the constitutive relations and
; strain disptacernent relation for axisymmetric condition. tsl

ano 'f,ormulate

tl0I
4. ta)Formulate stiffiress matrix for a bar element. Rotate the same bar element

stiffircssmatrix for 2D truss element.

ft) Determine the stiffiress matrices for the etement as shown in Fig. l. 4'=300 mm2 and
E:2.lXl0s MPa.

40 KN

400.mm
A

Ir0]

4

I

I 500mm I

P.23

50 KN



1 a) The value of flow rate Q ar four 
";XI *" space-time gnd are shovm in figme

below. At=l h, Ax:1000m and 9:0-55, calculate the vaiuei of Qld. and OQ/&r by
fourpoint implicit method.0 = weighting factor.

3580ana a;rl

rE

t6l

Fl

E

I

[IHrur

b) A flood of l50m3/s peak discharges passed a gagrng station at 12:00 noon on a river
There is a community adjacent to tlie river 7.2 km downstream. What will be the
value of peak discharge at that community at 12:00 noon of the v_elocity of flow is
l-2rnlsz and peak discharge at that community at 9:00 A.M is 100m3/s. Assume width
of .river as inside and use first order accurate numerical sbheme of kinematic wave
equation, Take Ax: 7.2k<rr-andAt - t hr;.

2- A pipe conveys water from a reserroir as shown in the figure- Take f : 0.02,
C = I200m/s- The hydraulic grad line [HGL) at the reservoir is given as

Hpa: 100+3sin (zrt). The discharge at the downsheam end is zero at all tirnes- By using
only one reach, compute discharge from A and elevation of hydraulic grad line at B at
3Sec using discretized equation of the method of characteristics in the form of HGL and
discharge.

t6l

t8l

18l

c- C+1{X)tn

L=60d,nlD= 4{X}mrr

A

3. Finite difference equation for simulating river stage-water table interac:iors considering
one dimensional flow.

.:

+**

P.24
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r' Candidates are required to give their answers in their own words as far as practicable.
/ Attempt any Seven.questions. Question No. I0 is compulsory.
/ All questions carry equal marks.
/ Assume suitable data if necessary.

l. Define GIS? Discuss on various applications of GIS?

2, What are various properties of map projections? Discuss on the Universal
Traverse Marcator (UTM) projection system

3. What are various applications of GPS? Highlight the importance of GPS in GIS.

4. Discuss the importance of layers in Digital Mapping? Identiff at least 7 layers
to develop a map of a City like Patan. Also discuss on importance classification
of a layer into strb classes with example of building for better management of
GIS data.

5. What are various steps in GIS database design methodology? Design simple ER
model of GIS database for parcel database management to assist ta:<

management for a municipality

6. What is remote sensing? How remote sensing is associated with GIS? Also
discuss on importance of reflectance and atmospheric windows in remote
sensing.

7. What do you understand by cartography? Develop model of cartographic
communication. Sketch for various components of Map?

8. As a GIS professional sketch an operation of analysis model to assist decision
maker, in finding suitable location, with the given information and conditions
below.
A local developer has apptoached'the City of Katmandu, Planning and
Economic Dev6lopment Department with plans to construct a family oriented
amusement park. The planning and economic development department would
like to assist the developer in finding suitable location for the facility. The ideal
location would meet the following conditions:'. Agriculture or vacant land use



o Within the census block (Population) group with high concenfiation of
target age group (10-30 Years old) and target median household income
(Greater than Rs. 120,000)

. At least one kilometer away from the core city areas (downtown)

. Within 500 meters of the highway
What data sets axe required for the plartning and economic department to
perform the analysis process?

9. Discuss on importance of Geo-Spatial Data lnfrastructure (GSDD? Discuss on
various components of GSDI.

10. Write short note on any two of the following
a. Map Scale
b. Thermography
c. Digital Elevation Modeling (DEM)
d. Geo-referencing
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/ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt All questions.
r' Thefigures in the margin indicote Full Marks.
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\4At

l. Explain the historical development of optical fiber communication? List the advantage

and disadvantages of optical fiber communication. t r . t31,l1,

2. Find the acceptance angle and numerical aperture of a fiber with a core index of reflection I rl
of I .57 and a cladding index of refraction of I .5 I . 12+21

3. Define slab waveguide and cylindrical waveguide? Using Maxwell's equation, drive wave 9t2-
equation for cylindrical waveguide. 12+21

4. Distinguish between phase velocity and group velocity. Discuss modes in a planax optical ltl
guide. 13+21

5. A multimode step index fiber with a core diameter of 80 pm and a relative index l+ I

difference of l.5o/o is operating at a wavelength of 0.85 pm. If the core refractive index is
1.48, estimate: (i) The normalized frequency for the fiber, (ii) the number of guided
modes. 12+21

6. Explain the main causes of chromatic dispersion. How can dispersion be minimized in the 2+2
optical fiber communication. t2I31

7. What are the types of optical light source? Draw energy state diagram and light ou@ut lll
current characteristics of an ideal semiconductor laser indicating absorption and emission
of radiation. Also draw light output as a frrnction of frequency. t2+3+27

8. Define quantum efficiency of optical detector. A photodiode has a quantum effrciency of t tH
65% when photons of energy 1.5x10''' J are incident upon it. (i) At what wavelength is
the photodiode operating? (ii) Calculate the incident optical power required to obtain a
photocurrent of 2.5 pA when the photodiode is operating as describe above. Describe the
working mechanism of Distributed Bragg Reflector (DBR) laser. U+3+31

g. Why the high capacity optical fiber communication systems used digital system using 1t311
intensity modulation of the optical source. What is an Eye pattern in binary digital
transmissipn? 13+21

10. What are optical Couplers and their types? Explain the fabrication method of fused Star I

Coupler. Write short notes on Fresnel loss in fiber joint. 13+4+41 ^
11. consider an EDFA being pumped at 980-nm with a 30-mw pump power. If the gun at2+2i2

1550-nm is 20d8, what are the maximum input and output power? What is Integrated
optics and what are its advantages over electronic circuit. l4+l+2j

t1?1il

I



12. Write short notes on PON and FTTH. A 622 Mbps optical transmission system is to
operate at a wavelength of 1550 nm. Apart from the transmitter and receiver, the optical
links contains an optical amplifier with 7 dB gain at 45 km of the links. The transmitter
available has a minimum coupled output power of +3 dBm. While the receiver has a
worst case sensitivity of -27 dBm. Two types of fiber with different specifications are
available as shown in the table below. Four connectors are to be used in the system with a
loss of 0.15 dB each, while the splice loss for both fiber types is 0.05 dB maximum.
Calculate the dispersion penalty associated with the use of each fiber. Prepare a power
budget for each system and decide which fiber type should be used and why? Assume
transmitter and receiver are situated at Kathmandu and Pokhara, respectively. [5+12]

I

Fiber fype
," i:

TotaI
Disoersion

Attenuation Maxirnum distance
between snlices

"x 5 ps/km r0.3 dB/km 0.7 km
Y 7 ps&m 0.4 dB/km 0.6 km

tt

Fiber type Total Dispersion Attenuation Attenuation
standard deviation

a. '" 7 ps/km 0.36 dB/km 0.05 dB/km
B ,'9.5'pslkrn 0.33 dB/km 0.04 dB/km

Joint type Avg. attenuation Attenuation standard deviation
Fusion;,splice 0.03 dB 0.0r2 dB
Connector 0.25 dB 0.04 dB

***
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a) Describe the block diagram of an optical.fiber based communication system.
Illustrate some advantage of optical fiber based communication system. [4+2]
b) Find the core radius necessary for single-mode operation at 1320 nm of a step-
index tiber with core index 1.480 and cladding index 1.478. What are the
numerical aperture and maximum acceptance angle of this fiber? t5]

2 a) Describe the optical signal guiding principle in the optical fiber. What are
acceptance angle and Numerical aperture of the fiber? t3+3]
b) Calculate the limitation in hansmission length caused by fiber loss if the loss is
0.2dBlkm, mean optical launched power is 0.029 mW and mean optical received
power is 0.001 mW. tsl

3. a) What is optical fiber loss? Desqibe briefly the loss mechanism. 12+41
b)When 3*1011 photon reach with a wavelength of 850 nm are incident on a
photodiode, on average l.2xl0rl elecffons are collected at the terminals of the
device. Determine the quantum efficiency and the responsivity of tre pbotodiode
at 850 nm. t5l

4. a) What are modal dispersion and chromatic dispersion in the fiber? Describe the
demerit of dispersion. 14+21
b) Calculate the intrinsic connection losses for turo 62.51125 pm MMGI fiber
manuf'actured by Samsung fiber company caused by Diameter mismatch and NA
nrismatch [The fiber has core radius 162.5*3 pm and NA:0.275+0.015] tsl

Describe the photo detection principle of the optical receiver. Compare the
properties of avalanche photo diode and PiN photo diode [3+3]

6. a) D istinguish b etween spontaneous and s timulated emission radiation. Briefly
describe about distributed feedback laser diode pri'nciples. [2+4)

5



b) A local link to be installed having the following requirernents and
characteristics. Max bit rate: l6Mbps, installation length: 4 km, operating
wavelength 850 nm, rise time of lightwave equipment: 4ns and LED spectral
width: 20 nm. Will MM 62.5/l25pm fiber support the required bit rate? The
modal BW: l60MHz;km and chromatic dispersion is 0.2lns/run.km is given in
the fiber data sheet t6l

7. A 560 Mb/s optical fransmission system is to operate at a wavelength of 1550 nm

over an unrepeatered distance of 5l km. The transmittq available has a minimum

coupled output power of +2 dBm, while the receiver has a worst case sensitivity of -
28 dBm. Two types of fibre with different specifications are available as shown in
Table I below. Two connectorsi are to be used in the systern with a loss of 0.5 dB

each, while the splice loss for both fibre tlpes is 0.05 dB maximum.

Calculate the dispersion penalty associated with the use of each fibre. Prepare a

power budget for each system and decide which fibre type should be used and

why. tl0l
Table 1

8. Write Shot notes on (Any Two)

i. DWDM

ii. Cut-off wavelength

iii. Optical couplers

14x2)

Fibre type Total dispersion Attenuation Maximum

between splices

distance

A 8 ps/km 0.4 dBil<rn 700 rnetres

B l0 ps&m 0.35 dB/km 600 meffes



O2A TRIBHWANT]NIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2068 Bhadra

Exam. Reeular / Back
Level BE FuII Marks 80

Programme BCE Pass Marks 32

Year / Part w/u Time 3 hrs.

- Finite Element Methods

./ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt any Four questions.
r' Thefigures in the margin indtcate Full Marks.
/ Assume suitable data if necessary.

(a) Mention various numerical methods used in civil engineering problems. Also comparc
their advantages, disadvantages. [4+'41

(b) For the given spring system shown in Fig. l, obtain the global stiffness matrix,
displacements at each nodes and reaction at each supports. ifexternal force at node 2 is
l000N.and the Stitlhe.ss K1=l(3=(r==l0N/mm are given. Use the rninimum potential
cnsrBy approac.h. I l2l

f0lil/m

l0Nlmnr

l0}iltnm
Fig I

2 Obtain tlrc norlal disptacements and reaction fbrces of the two-member beam structurc loacled

31\/
I

4

as shorvn in Fig. 2. Neglect anial defotmgtion. Alsodraw the shear force and beanding
mornent diagrurn for this bcam.Given that. L,:Lr:lm, P:50KN, Mo:40 KN-m, E, : Ez:.
20000 M P;.. lt '- 12 =6*td nri. lzul

L L

P
1 2 3

C
Mo

I
I z

Fig.2

3 (a) Write down the steps to formulate stiffness matrix for isoparametric quadrilateral

elements. I t0l

1000N



(b) Derive shape functions for 9.gg4g Uagrangian elernent as stro*n in.the Fig. 3, Il0l
Li= 0

t.
'Lz=0

'Lr=1

1; "\=ilZ

1

--Lz=tlZ

=42

-..L2= !-

4

Fig.3
Lc=0

Find out the stiffness marices (Local and global) for the truss shown in the Fig.,4. Calculate
vertical displacement at node l. E= 200KN lm" and A=30cm'. I 15+51

2-0ffi

l.Srn

IOKN
l.5m

3

Fig.4

5. Derive the stiffiress matrix for bar element using natural coordinate system.
**!t

[20]



U2A TRIBHWAI{I.'NIVERSITY
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2069 Bhadra

Exam. Resular / Back o
Level BE FUII Marks 80

Programme BCE Psss lUarks 32

Year / Part ry/II Time 3 hrs.

Subject: - Finite Element Method @G7s5CE)(Etective II)

r' Candidates are required to give their answers in their own words as far as practicable.
/ Attempt aW @questions.{ The figares in the mmgin indicate Full Marlrs.y' Assume suitable data if necessary.

t. Wrirc down tlrc basic stcps for solving I snrcturc using Direot Stiffness Mcthod. Prcpa$ tltc
computcr algorithmic *ps for solving a plane truss using DSM widr suitable examph. Why it is

said to be ilre most suiable method of computing using compuer algoritrm, explain. tl6l

2. Thc flexibility matrix [Et of tfre $rucart is given bolow; 0re dispbancnt w€tor {A} due b
exrcrnlt loadi in the d&irminate primary srnrctwe is also givon. Write the prognm atgoritfttl
for using Gauss Elimination Approach and fintl the valtrc of thc rcdundant forccs using the

approach. Hints: {A} = [n{P} [16l

[F] = I/EI

3. a) A 5 node ptane srcss element has the following geometry. Sketch a suiable set'of shapc

functions and write down thc exptssion for dre shapc functions in enns ofNatural coordinatcs

t6l .

3
fizs
loz.s

[irs

62.5

333.33
.37.5

-25 
-\ fzu.ol

-rz.sl ; [A] = t/Er ..{ -rso }-
to ) Lr3e J

T

\\./ q

b) A bar of length 3m is composcd of two diffcrcnt seotions. At the center of the bar, $e bar has

ic x-section arca of 3000mm2 and ib lcngh is lm, on either sidc of which the i-sootion alpa is

1500 mm2 and the length are equal to tm each. An axial load of 1200 kN is applied at the ccntcr

of thc baa D*crmine the nodai Oisptaccm€nt 8t the center of the bar. Take E = 78x106 kN/m2.

lt0l

4. a) Drivc the e:rprusion for shape function of Constant srain riangrlar clement, also draw the

$hapc function diagram. .l8l

b) Drivc dre exprcssion for Strain-Displacement matrix for the eonstant strain triangle by using

the Jacobian transformation matix. t8l



5. Writc down tfte main concept of minimum potcntial appoach with suitable relations. For the
given spring system, obtain trc global stiffiress matdrq displacements at Gach node and rcastior
at each supports, if external force at node 2 is t000l.l and thc Stiffiiess (l=(?=l(J=l0N/mm arc
givcn. Use the minimum potential emers/ appoach. 14+121

lotilrb
3

4
I

mfwr

roNru

6. Write short notes (Any Four)
i. Conrputing Pcrinrcter ofa Circle using FEM.
ii. Rayleigh Ritr Mdhod.
iii. Application of FEM.

... -- iv. Shape function for a Beanr Elernent; -
v. Shape function for a thres node barelement.

***

[axa]

if,Efll



O2J TRIBHUVANUNIVERSITY

INSTTTUTE OF ENGINEERING

Dxamination Control Division
ZO68 nnaara

Exam. Resular-/Back --! i!,rr
Level BE FuIl Marks 80

Programme BCE Pass Marks 32
'Year 

/ Part IV/II Time 3 hrs.

Suhject: - Traffic and Transport Modeling (Elective II)

/ Cmdrdates are required to give their answers in their own words as far as practicable./ Auempt any zu.questions./ Ihefigures in the margin indicate Full Marks.
/ Assume suitable data if necessary.

I a) What is transportation planning? Etrplain the role of models in transportation planning. [3+5J

b) What are the base year inventories required for transport modeling? I8l

t8l2 a) Wbat are the factors to be considered for zoning?

. b) The trip rate (y) and the corresponding household sizes (x) from a sample are shown in table
below. Compute the trip rate if the average household size is 3.25 t8l

Household size
(x)

I 2 3 4

Trips per day
(y)

1 3 4 5

3 4 5 I
3 5 7 8

a
-, a) Classify the different types of trips. t8l

b) Athree zone have been connected by a transportation network as indicated in the figure
below. The number next to eash link represents the travel cost. Assume all intrazonal travel
cost as 1. The total tripproduction and attraction ofall zones are given in the table. t8]

Tnne Productio
n

Attractio
n

I 100 220
2 200 165

3 250 165

Determine the OD trip matrix using a doubly constrained gravity model using accessibility

Fn = f(c1i) = g y s(-o'sct) as the trip distribution function. (Perform only two iterations)

3

23



4 a) What is generglized cost function?What are the€dvantages and disadvantages of growth
factor method? .- ,. i.._ lZ+Z+21

b) A mode choic+i;t del for a city includes the foil6wing modes: car (C), light rail (L), buses (B) 
.

and rapid rail (R) with utility functions (U) as shown in the table below. [5+5]

Utility Function Cost (C)
Time
ff)

u(cF3.2-0.3*C-0.04*T 5 30
u(L)= I .0-0.2*c-0.04*T 3 25

U(B):0.1+C-0.01*T 2.5 40
u(RFl.5-0.3tc-0.05*T 6 20

v''
Where C is the cost and T is the travel time in min.

i) Based on an estimate that 12,000 workers will head for downtown each morning,
how many workers will choose to take a particular mode?

ii) If the government subsidizes light rail by 3AYo, buses by 20Yo, and rail rapid by l0% and

at the same time increases car cost by l5%, what will be the new modal distribution?

5 a) What is trip assignment?List out the applications of trip assignment. [3+5]

b) Calculate the system travel time and link flows by doing user equilibrium assignment for the
network in the givan figure. Verify that the flows are at user equilibrium. r\ssume that the
total number of trips between two zones is 12. t8l

t1=l!+tx''

t2=lQ+$1,

Write short notes on:

a) Aggregate and disaggregate modeling
b) Diversion curves
c) Different methods of travel survey
d) Urban transportation planning process

Iaxa]

t**

6

1
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O4B TRIBHWAN TJNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2066 Magh

Exam.
Level BE FullMarla 80

Programme BCE Pass Marks 32

Year / Part ry/II Time 3 hrs.

- Traffic and

,' Candidateb are required to give their answers in their own.words as far as practicable.
.,' Attempt any Five questions.
7 Thefigures in the margin indicate Full Marks.
{ Assume suitable data if necessary.

1 a Define Eansport planning. Describe the system approach to Transport plurning. [8]b The Spot speeds at a particulu location on a highway are known to be normally distributed
with a mean of 80 kmph and standard deviation of 15 kmph. What is the probability that if a
sample of 100 vchicles art testcd that the mean speed observed will exceed 75 kmph? [S]

z 3.00 3.10 3.20 3.30 3.40

9@) 0.99865 0.99903 0.9931 0.99952 0.99966

2t
b

Write different t)?es traffic forecasting models, Explain travel demand function. [8]
Classifr the trips. What are the factors aftecting trip productioh and generation? [8]

Balance the work tips (production and attractions. [8]3c

b What is methods
of trip distribution.

!
!
I

I

I

t

I

-t

Tnne Unbnlencer work trin Bahnced work trlos
Trip Attraction Trio Production Trio Attraction Trio Production

I t00 3000
21 300 ,ItI{r)
3 s00 :- r0oo
4 l'dtIrl i:I{0
5 800 900
6 1200 1000
7 3000 500
8 grlrltl 100
9 2000 1200

l0 500 1500
Sub
Total

ll 3m 50
t2 t{arrl 100

l3 300 25
Sub
Total
Total



4 a An origin zone A with 20 base year trips going toy, *, / numbering 4, 6, and l0 respectively,
has growth rate of 2, 3, 4 and 5 for A, j, t and / respectively in 25 years. Determine future
trips fromr4 tol, * and / in future year. 

--r E8l

A (20)

(10)

(6)

What are the various factors affecting mode choice? Write down different mode choice _

models. csl

Assuming the observable utilities Ui for a particglar group of people can be given by the

following function:

U 
"o, =1 - 01 5K"* - 0.lT*,

U br,, = 0 - 01 5 K m, - 0.lTb*

U br"y"t, = 0.5 - 0.ITbi"y"t"

In this situation, I, and I(are travel time and travel cost respectively and they are having the

values:

Calculate the probability that a particular travel mode will be chosen by individuals in this
group. [8] 'i
What is the application of trip assignment model? In order to relieve congestion on an urban
street network, an expressway is proposed to be constructed. The travel time from one zone centroid
to another via the proposed motorway is estimated to be l0 minutes whereas the time for the same

travel via existing sfeet is 18 minutes. The flow between the two zone centroids is 1200 vehicles per

hour. Assign the flow between the new motorway and existing streets. [8J

Ta-j

b

5a

b

I

s
I'r(
::-

I
,iL

6 Write Short note on: (any four) [4x4]
a Four stage transport model
b Travel impedance and deterrence function
c Transport generated air pollutants
d Elasticity model
e Land-use transport cycle

Car Bus Bicycle

Ii minute 5 t5 20

,I(, Rs*100 0.2 0.17
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Exam. Ngv Back (20(r(r & Later Balclr)
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part IV/II Time 3 hrs.

Subject: - Traffic Engineering and Management (Elective ID GE765l3)

r' Candidates are required to grve their answers in their own words as far as practicable.
/ Attempt All questions.
{ The figures in the margin indicate Full Marks.
{ Necessarv fipures are attached helewith.y' Assume suitable data if necessary.

l. On a specific section of highway, studies show that the speed - density relationship is

, ="[,-(*)"] It is known that the capacity is 3800 veh/hr and the jam density is

140 veh/km. What is the space mean speed of the traffrc at capacity and what is the free
flow speed.

2. An observer standing at a point along a three lane roadway found that all vehicles in
Lane I are tavelling at 50 kmph, all vehicles in Lane 2 are travelling at 75 kmph and all
vehicles in tane 3 are travelling at 100 krnph.There is also a constant spacing of 0.8 km
between vehicles. If spot speed data were collected for all vehicles as they cross the

observation point for 30 minutes, what will be the time mean speed and space mean speed

for the traffic stream?

3. Define acceleration noise with mathematical expression and mention its significance. In a
two lane one way stream of 1000 vph with 360 vehicles in Lane A and the remaining
vehicles in Lane B. 8% of vehicles in Lane A have gaps less than I sec and 18% of the
vehicles in Lane A have gaps less than? seconds: Compute the average waiting time for
the driver to make a lane change. Assume driver speed in Lane B is 40 kmph and stream

speed is 50 kmph.

4. A four lane urban freeway is located on rolling terrain and has 3.6 m lanes, no lateral
obstructions within 1.8 m of the pavement edges and an interchange every 3.2 km. The
traffrc stream consists of cars, buses arid large trucks. A weekday directional peak hour
volume of 1800 vehicles (familiar users) is observed, with 700 a:riviirg in the most
congested 15 minimum period. If a level of service no worse than C is desired, determine
the ma:<imum number of large trucks that can be present in the peak hotr haffic sffeam.

5. Explain the design principles of intersection channelization. What are the different types
of grade separated intersection?

6. A pretimed four phase signal has critical lane group flow rates for the first three phases of
200,187 and 210 veh/hr. The saturation flow rates are 1800 vehAr/lane for all phases.

The lost time is known to be 4 seconds for each phase. If the cycle length is 60 seconds,
wtrat is the estimated effective green time of the fourth phase? Also explain permitted and

. protected movements.
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7. After observing the arrivals and departures at a highway toll booth over a period of
I hour, the observer notes that the arrival and departure rates follow deterr,ninistic regime,
but instead of being uniform they change overtime aocording to some function. The
anival rate is given by the function = 2.7 + 0.15 t - 0.0034 f and the departure
function : 1.3 * 0.06 t where t is in minutes after the beginning of observation period.
Assuming DtDll model compute the following

a) the time when the queue will vanish
b) the time when there will be maximum queue
c) the length of maximum queue
d) total delay
e) average delay per vehicle in minutes

8. Describe the different parameters of congestion measurement. Calculate the time gap for
a platform of 29 school children, 5 in a row, consecutive time 2 sec and width of crossing
section is 7.5 m, walking speed of children is 0.8 m/s and assume start up lost time as

3 sec.

g. Consider the EB approach of an intersection with two lane groups: EB/L and EB/TH+R.
The cycle length and green times for the lane groups are as: cycle length: 65 sec, green
time for EB/L = 12.5 sec and green time for EB/TH+R :24.5 sec. The signal is iso_lated

and V/C : 0.9 for EBIL ad 0.85 for EBfIH+k Tjhe saturation-flow can be computed from
a given headway of 2.05 sec. Assume analysis period of 15 minutes and lane group flow
asleft turn: 300 vph and TH+R = 1100 vph. Calculate

a) delay for the left lane group
b) delay for TH+R lane group
c) aggregate delay for EB approach

10. What is ramp metering? Explain in brief the factors that affect level of service of
signalized intersection.
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O4E TRIBHWANUNTVERSITY

INSTITUTE OF ENGINEERING
.Examination Control Division

2065 Magh

Exam. Resular/}ack
Level BE FulI Marks 80

Programme BCE Pass Marks 32

Year / Part ry/II Time 3 hrs.

of
/ Candidates are required to give their answers in their own words as far as practicable.
/ Auempt any EJ&lquestions.
'/ Thefigures in the margin indicate Full Marks.
r' IRC:6, IRC:21 and IRC:5 are allowed to use.
{ Assume suitable data if necessary.

1. Write short note on IRC live load used in the design of bridge and sketch the followings: [10]

r IRC Class AA Wheel Loading
o IRC Class AA Track Ioading
. tu{STHO HS-20-44 Loading (Standard Truck Loading)

2. Find the effective width of slab at mid span and at support of a simply supported slab
bridge. Take t10l

Effective span = 6m
Carriage way: 7m
Kerb width:0.5m
Thickness of wearing course = 70mm
Load = Class AA track load

3. Find the ma:<imum reaction of girder 2 for the given loading by Courbon's method. [10]

2.05m
,r--'---'---ar

35OKN 35oK]\I

@
Cross section of bridge deck with Class AA frack load

4. Find the longitudinal position of the following wheel loads so that BM will be maximum
at mid span of bridge. [10]

21.9 21.9
KN KN

55.2
KN

5s.2
KN

92.5 92.5
KN KN

1.29m .l.lm 3.2rn l.2m 4.3m 3m 0.41m

2.5m 2.5m

5. Explain how the restrained slab panel of bridge deck is designed by Pigeaud's method' [10]



6. Draw the influence line diagram of the reaction force (Ro) and the member (U2L3) of thg
bridge truss as shown below and find ma:<imum reaction and a,rial force for IRC Class
AA tack load.

U1 u2 Ut Ua U5

Lr L2

s1

il1

tl0l

tl0l

u0l

tl0l
u0l

La Ls

7. Describe the following components of bridge with sketches.

o Abutment
o Pier
o Bridge bearing
o Bridge foundation
o Bridge deck

8. Describe the importance of bridge maintenance.

9. Describe the governing factors for the selection of bridge deck.

10. Calculate the stesses on foundation of the pier shown below from the following data:

o Bridge span = 21.3m
o Dead load form each span = 2250 KN
o Reaction due to live load on one span:900 KN
. Intensity of pressure due to water current = 4.5 Ki.I/m2
e Material for pier: cement concrete M20 grade
o Assume other data if necessary.

-L3

3mx6=l8m

L6

&

2700

P1

HFL V

oo
oo

oooo\
oool
oo

{.t*
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INSTITUTE OF ENGINEERING

Examination Control Division
2067 Ashadh

Exam. Resular/3ack
Level BE FullMarhs 80

Programme BCE Pass Marks 32

Year / Part ry/I Tlme 3 hrs.

Subject: - Bridge (Electtve I)

/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
/ AA questions carry equal marks.
/ Assume suitable data ifnecessary.

1. Calculate the reactions on each Girder of the following figure by the use. of Courbon's
Method. Use eccenhicity as; e=0.7m

2. Calculate the effective width of the slab for the wheel load as shown below:

ar

oa
c\l

b{ =b,+zx$-l)

1800 1700

t2s0

400 1800

1250 2500 2500

3600

ora
oo

oo
c\t



\

3. Design a concrete slab bridge having an effective span of 6.0m; spanning in one direction
for a concentrated load of 350 KN and it is distributed over the perpendicular direction of
the span to a distance of 4.0m.Calculate the manimum bending moment due to the live
load and dead load. The wearing surface of the slab is 80mm and the thickness is assumed
to be of 450mm.

4. Calculate the maximum bending moment which produces by the wheel load as shown
below:

2t.9 21.9
KN KN

55.2
KN

55.2
KN

n.5 92.5
KN KN

1.29m .1.1m 3.2m l.2m 4.3m 3m 0.41m

5. Draw the influence line diagram of the reaction force (^no) and the member (UrZr) of tle
bridge truss as shown below:

U1 U2 U3 U4 U5

s1
L6

&il1 Lr L4 L,

3m@6= 18m

La L5

6. Describe the followings with some sketches:

o Abutnent
o Pier
. Bridgq girder
. Bridge deck

7. Describe the importance of bridge maintenance.

8. Describe the lateral and lorgitudinal positiomng of the wheel load in the bridge

superstrucfirre.



9. Calculate the stresses on foundation of shown pier from the following giver

. Bridge span 21.3 m

. Dead load form each span:2250 KN
o Reaction due to live load on one span = 900 KN
o Intensity of pressure due to water current 4.5 KN /m2
o Material for pier: cement concrete M 20 grade
. Also asisume necessary data

Pr

IIFL V

3000

10. Illustate the type of Bearing used in the bridges and describe them.

**{.

oorr)€

oooo
ooo\

2000

3000
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INSTITUIE OF ENGINEERING

Examination Control Division
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Exam. Resular/Back
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part IV/II Time 3 hrs.

Subiect: - Advanced Geotechnical Engineerin g (Elective II)

r' Candidates are required to give their answers in their own words as far as practicable.
/ Auempt any Five.questions.
'/ Thefigures in the margin indicate Full Marks.
/ Assume suitable data if necessary.

l. a) A vibration system consists of 6 kg, a spring stiftess of 0.7 N/m and a dashpot with a

damping coefficient of 2N-s/m.Determine t8l

(i) Damping ratio
(ii) Loguithmic decrement

,:u b) Derive an expression for longitudinal elastio waves in a rod of infinite length t8l

2.a) Derive an expression for undampcd free vibration for single degree of freedom

system, t8l

b) From wave propagation test the velocity of comprcssion wave (v) was found 300rn/s. The

Poisson ratio and submerged densrty of soil was 0.25 and l000kg/m3 respectively. Deterrrine
(i) Moduhs of elasticity (ii) shear modulus [4+4]

3. a) What is geosynthetics? Explain different types of geosynthetics with its
12+2+41function.

b) What is geotextiles? What are the main properties and test method for
geotextile.E:rplain physical and degradation properties. 12+4+27

* 4. a) Classifr the grouting materials. What are the important characteristics to be considered

in choosing a grout? Explain the process of grouting. 12+2+47

b) What is inclinometer and borehole extensometer? Explain about borehole

exteillometer 12+4+21



5. a) What is rock bolts, rock anchor and rock dowels.. Explain different types of rock
bolts and its application. [3+5]

b) What is shotcrete? What are the purposes of shotcrete? Explain dry and wet mix
process ofshotcrete. [1+2+5]

6. Write short notes on: (Any Four) [4*4]

i) Direction of wave propagation and particle movement

ii) Type of dynamic loading on soil

iii) Earth quake magnitude

iv) Mononobe-okabe dynamic earth pressure theory

v) General assumptions of ultimate dynamic bearing capacrty of shallow foundation

in sand

vi) Different types of tunnel cross-sections
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Subject: - Rock Slope Engineering

Candidates are required to give their answers in their own words as far as practicable.
Attempt dny Five questions. Question No. 2 is compubory.
All questions carry equal marks.

Assnne suitabledata if necessary.

Quection 1:
(e) The three discortinuity sets r€presene aa area (rcf. table 1). Find mode of failure and angle of
potential faiture plane if angle of slope face is 42 degrees in the dip ilirectionof l5Q degrees.

(b) The gcom€try of the potential failure slope of an arpa is given in Figure 1, n&ich shows the
inclination of etc. Find the factor
friction is0.l MPa

H

Figure I Schematic sketch of potartial slope stability problem

Slopeheight= 60 m
Slope augle = 50 degrces
Inclination ofpoteirtial failure plane = 30 degrees
lVeight of potentially sliding rock (kl.I/m)
Unit weight of rcck mass = 26 kl.I/m3
Unit weight of water = 10 H{/m3
Water pressure resultant (kN/m)
Seismie acceleration in fraction of g (m/s21 = 92t

Assume that slope having a tension crack in its upper zurface, and depth of wder is equivalent to
depth ofcrack.

Re.d

In
H

1;Figure
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Vp
w
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o,

Dio/dio dires'tion (Desee)Joint setaumb€r
20nnI FoliatimQl)

2 Joint (J,) 'E5lt65

3 Joint (J") 7tno0
8010764. Joint (J4)



Dip/dip direction
(Deeree)

A 45/105_

Planc B
Slope Facs 65/185
UppcrSlopcfu tutgs

Quection 2: Find the factor of safay of a pote,ntial rmstable slope (vredge failure), *UA Affoo,iog
input data:

Slope height
Unit weight ofrock mass
Unit weight ofwarcr
Basic frictim angle
Cohesivo stength

70m
26 H{/#
10ll{/n3
2t degree
0.15 MPa

Quction 3: Write notes on:

a) Planning of slope stability program
b) Probalrilistic method in rock slope stability analysis
c) Conditions and tlpes of Top,plingfailure
d) Shear strength of planar and rough strfases of rock masses

Q;$on 4: Dcfine the circular failurr in rock mass. State the various assrmptions which re
mlre in dsriving the circular frilure charB. Discuss the stops to use the charts to determine the

.rgfactor of safcty of a potential rmstable slope.
,&f

Question 5: Elplein empirical method for estimatim of shear strengh Psamet€rs of rock
inasses.

Question 6: What are the frctorq which affect the rock slope stabiffi Discuss thedet€rministic
approach for rock slope stability analysis.
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Exem. Reeular / Back o
Level BE FullMarks txo
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Subject: - Rock Slope Engineering (EG7SiCE) (Elective il)

Candidates are required to give their answers in their own words as far as practieable.
Attempt any Ftve questions Qu*tionNo, I is compulsory.
All questions carry equal tnarks.
Necessary figures. eougl area net and tracinq oaaer are afrached.herewilh.
Asswne suitable data if necessary.

1. Calculate the Factor of Safety of a potential unstable slope with following input
da**

Joint Set l: 681132 degrees (di/dip direction)
Joint Set 2: 76D71degrees (dipldip direction)
Slope angle =85t225 degree (dip/dip direction)
Upper Slope angle = LU222 degree (di/dip direction)
Slope heigtrt = 45 m
Unlt weight of rock mass = 25 kN/m3

Unit welght of wuter = 10 kN/m3

Cohcsive stength = 0.15 MPa
Blsic friction angle = 28 degree

2i Writc short notes on:
a SlEo srength of Plrnar and Rough nnface of rock mass

b. Porosity and Penneability of rock and rock mass

c. Methods for rock slope stability analysis

d. The cffect of watcr pressur€ in a tension cack and Reinforccment to preveot sliding

3, Explain Toppling Failure in rock mass. Discuss the conditions for sliding and

toppliqgof a block on an inclined plane. Briefly discuss the types of Toppling failurc ud
rrre&ods to control the rock falls.

,4. Define thc Circular Failure in rock mass. Stde the various assrmrpions which are

made in dcdvrn-g the circular failure charts. Dissuss the steps to use the charts to dctcrminc thc
Factor of Safcty of a potential unstable slope.



i5. Explainbasic aspects of Earthquake. Briefly discuss methods for qumtificationof
Seistnic load for rock slope stability analysis and basic methods for improving the stability of
rock slope. . r

16; The geom€try of ihe potential failnre slope is given in Figure below. Find th€ Factor

of Safety if basic Aiction angte is 28 degrees and cohesive strEngth is 0.1 MPa Assrme that

slope having a tension crac,k in its rryper surfacc, and depth of water is equivalant to depth of
craok.

H

Schematlc sketch of potential slope stablllty problem (plane failure)

ln Figure;'

Slope height = 50 m

Slope angle = 54 degree

lnclination of potentialfailure Flane = 32 degree

Weight of potentlally sliding rock (kN/m)

Unlt welght of rock mass = 24 kN/m3

Untt welght of water = 10 kN/m3

Water pressure resultant (kN/m)
nL (tr = Eartlquake load (kN/m)

**!t
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r' Candidates are required to give their answers in their own words as far as practicable.
/ Attempt any Five questions. QuestionNo. 5 is compulsory.
/ The Jigwes in the margin indicate Full Marks.
/ Asswne suttable data if necessary.

t. A. Dcfine the terms Hazard, Vulnerability and Disaster. Write down the importance of
hazard mapping for Municipality and VDC levels. Mention the different techniques and tools

that arc practiced in hazard assessment and mapplng (3+2+3)

B. What is tte rccovery and what it covers? Write down the important lessons from past

disasters in Nepal. What would be your pnrposed principles, approaches and stategies of
disaster rccovery plan for futtne disasters in Nepal? (2+2+4)

2. A- Explain with e:emples the statqnent 'Eartlquakes do not kill people, buildinp do".

Mention the necessary steps to avoid such killings. Which option do you prefer in damaged

stnrcftrcs during earthqualccs l) repair, 2) retrofitting and 3) reconsrrus*tion and why4
(2+3+3)

3. A. What do you understand about glacial lakes and 2o72 glacial lake outburst floods in

Pokhara? How do you manage the flash flood risk? How do you interpret dozens of sinkhole

formation in the Armala Kaski? (3+2+3)

Or,

What do you understand the humanitar.ian assistanoe and disaster rcsponse. Write down the

readiness support, contracting and field support along with general contingency enginaering

practices (4+4)

B. Give your opinion on local respomes to too much and too little water in the Greater

Himalaysn Region. What would be the possible reanons of such sifirations? E:rplain the

structural and nonstructnral flood control measures that arc practiced in Nephl
(3+2+3)

4. A. What is the action plan for disaster? How do you preparc an action plan if you are

appoin&d as a disastcr manager for urban earthquake risk managemcnt? Write down the

major concerns of your planning (2+3+3)

B. What do you undershnd about cmergency exercises and disaster drills? Mention the
- - cutrHtr-3Etifr$oTxaliff5-tliiiisiir"pHpiemnes for fi,itriil1'Infizdidi.'uav local knowledge is

important for disaster preparedness? Q+3+2\

:

I

i')



B. How do natural disasters affect the envircnme,lrt and development? Give your opinion
whether dcvelopment inqtases or decreases the disister risk. How do you implement your

knowledge of DisasterRisk lvlanagement for sustainable dwelopmelrt? (2+3+3)

5. A- How do you explain the Sindhupalchowk Jure landslide and Sukoshi River blockage as a

student of Disaster Risk lvlanagemeilt? Give your opinions on l) upstream and downstream

thrcats in case of bacii watei flow and flash fl6ods, i) usb ;f- Ure iantsiide tiam for
hydropower generation and 3) mitigation measures (2+2+2+2)

B. What do you understand about the early warning system? Was it useful'for
Sindhupalchowk Jure landslide? Erptain the importance of instnrmentation and long term

monitoring system in the contcxt of creeping/slow moving landslide. Write down the probable

techniques and tools that are practiced for early warning system Q+2+2+2)

6. Write shortnotes anyFof,[R (4+4+4+4)

A. Media control in disaster management/disability issues in disaster management

B. .Community resilicnce and wlne,rability reduction

C. Road extension and its impact on existing infrastructurEs in urban areas

v
E.
F.

Eait[quake risk reduction and recovery preparedness

for Disaster Risk Management

;S. Prcdisaster initiatives and postdisaster managcm€nt on earthquake disaster

E Role of engineefs trainfuE on carthquake resistant desigr of buildings/Role of meson's

training on eattquake resistant building construction

j, Disaster risk mana$ement cycle/integrated disaster risk management

J. Seismic vulnerability evaluation guideline for privatc and public buildings
*++
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SrDiecr: - Environmental Ippact AEessnngg! (Etecttue a0 gg!!!!!)_
r' Candidates are required to give their answers in their own words as far as practicable.
/ Attempt any Ftve questions.
{ Thefigures inthe mwgtnindicate Full Marks.
r' NeQgrsam sraph is ottached herewitll
/ Assume suitable data if necessary.

a) What are the major functions and benefits of EIA? How do you classifu the
environment for the purpose of EIA study. (3+5)

b) State and describe the different methods of impact prediction. (E)
a) For what type of projects it is necessary to prepar€ a scoping document? Describe

the steps involved in a sc,oping exercise. (2+6)
b) What are diflerem types of impact considered in EIA for a new project? Desoribe

various prrdiction metlrods used to daermine the impacts. (3+5)
a) Define envitonmentat setting ofa project area. Describe the necossity, and process

of baseline information collection during EIA pnocess. (2+4)

.y), A brick factory bums 25 tonnes of coal per hour & dischaqges the combustion\7 products through a stack having a physical height of 75 m. The atmosphcric conditions
are moderately unstable. Predict thejmgact of SOa emission on envitonrnent at 1500 m
downwind & at a crosswind disance of 300 m on cither side of plumc fnom thc chimney.
(Note: SQconcentration over 120 pg/m3 will incrrase the risk of bronchitis to human
recepto,rs.) Take following daa:
Sulphur contentof coal: 6 %, Wind spced at top of chimney: 5 m/scc, Atmospheric
pnossur€ = 1200 millibar, lnside dia. of stack at exit = 0.85 m, Stack gas exit velocity =
12 m/s. stack gas exittemperature= t500C, airtempcrature =2dC. 

- (t0)
(a) List the sontents of ToR to be pr€parcd in IEE process. What are the factors

that yor will consider while reviewing thc impact idefiification and mitiption
partsof an EIA rcport. (2+4)

(b) A new factory is proposed to be located near a river flowing through an urban
areo The characteristics of the sbcam & factory wastewater ani as follows:

BODr value of the wastewater that should be to be discharged in the
(t0)river so that a minimum DO of 4.5 mg/l could be maintained.

2.

,@ (a) Describe the necossity of environmental protection me&sunes and explain different types
of environmental protection me&surqr sonsidered in EIA. (8)

(b) Discuss on the benefits of public participstion in EIA and methods of public
participation. (2+6)

Write shon ndes oo the followings: (4x4)
(a) Ervironm€nt.lauditing
(b) Mrgnitude, extent and duration of impacts
(c) Alternative analysis in EIA
(d) TypesofElA

**+

6.

slEtl WrstewrterItemc
Flow 2.25m"|*c 12300 m'/dav

DO- mdl 7.5 I
Tcmooraturc.'C 23 3l

msllBOD. at20t- 1.5 175
Tak€ =t tfi
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