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INSTITUTE OF ENGINEERING

Exsmination Control Division
2075 Baisakh

Exam llucli
Level BE Full Msrks ir,l

P+ogramnre BCE Pass Marks 32

3 hrs.Year / Part III /II Time

Subject: - Irrigation and Drainage Engirceing (CE654)

r' Candidales are required to give their answers in their own words as far as practicable.
/ Attempt 4!! questions.
/ The figures in the margin indicate Full Marks.
/ Assume suitable data if necessary.

l. a) Explain GCA, CCA, NCA, Cropping Intensity and Cropping Pattem.

b) Write down the steps for calculating irrigation requirement for Rice crop.

c) The field capacity of soil is 4002, Permanent wilting point is 20%, Density of soil is
l.2gmlcc, effective root depth is 90cm, ET crop is l0mm/day. Calculate the irrigation
interval (IR) if the readily available moisture (RAM) is 75% of available soil moisture
capacity and show AMC, RAM and irrigation interval on graph of Available moisture
and time.

i. a) Write down the concept of Keruredy arrd Lacey'i Sih Theory.

b) Proofusing Lacey's Theory that p = 4.75 (Q)0 5

c) Design a canal using Lacey's Theory carrying a discharge of 20 cumec, silt factor =
1.5 and side slope is 0.5:1(H:V)

3. a) Write down the cause and effects of water logging. Also explain method of
reclamation of water logged area.

b) Derive the expression for subsurface drainage spacing.

c) Explain different types ofoutlets used in irrigation projects.

4. a) Neatly sketch a guide bund-and design the following components ofa guide bund for
a river discharge of4000 m'ls and silt factor l l.
(i) length of guide bund
(ii) thickness of pitching
(iii)width of launching apron
(iv)depth of launching apron

b) Explain different level of plannilg in irrigation projects, also explain different types
of maintenance in inigation projects.

5. Write short noles:

a) Irrigalion Developmentin Nepal
b) Types of Irrigation Method
c) Different types ofcross Drainage works
d) Differenllypes.of Fall structures

*'t'*

tsl

l[4

[s+21

t8l

t4I

t4l

t61

t5I

t5I

t8l

t8l

l4x4l

; :i.
t



JB



06 TRIBHUVAN T',NIVERSITY

INSTITUTE OF ENGINEFRING,

Examination Control Division
2075 Baisrkh

Erlm I lrrrl.
kvel BE Full Markr l0
Programme BCE Pass Marks 32

Year / Part III/T Tlme 3 hrs.

(cE6s6)

r' Candidates are rgqxired tp giyg thpir 4rlswgts !n thpir own words as far as pragtipable,
r' A empt All, queitions,
{ Theligtres tn the m$sin lndicate fl!l!!Eb.{ Assume suilable data i/necessary-

l Describe the methods used in the managemenl of wastewater and solid waste producing
from a locality.

2. Describe the method of estimating quantity of scwage for a city in Nepal in detail.

3. Determine the size of combined circular sewer for a discharge of 1.5 m3/s running half
full. Assume a gradient of I in 2000 and Manning's mgosity coefficient N = 0.013
(Constant for all Flows). In the dry season if the flow drops to 0.50 m3/sec; does the flow
maintain desired selfcleaning velocity of 0.60n:/sec.

4. Define marfiole. Explain the constructibn ofrnanhole with the help ofneat sketch.

5.5mI ofa sewage sample taken under the Thapathali bridge of Bagmati river was pipened
into a 300 ml capacity BOD bottle which was then completely filled with dilution water.
The DO concentration of this mixture is tested and found lobe9.2 mgfl. Now it is kept in
the incubator maintained at 25oC for a period of 7 days. The DO concentration afler
incubation is found to bc 5.3 mg/!. Adopting base l0 value of K as 0.1/d, delermine the 4
day BOD of sewage at 30'C in Bagrnati river at thal pa icular location.

6. A city discharges sewage at the rate of 1200 Vs, inlo a str€arn whose minimum flow is
5000 liters/sec, the temperature of both being 20"C. The 5 day BOD at 20oC for sewage
is 160rng/t and that of river water is 2mf. The DO Content of sewage is zero while that
of stream is 90% of the saturation DO. Find out the degree of treatment required if the
minimum DO to be maintained in the stream is 4 mgllit. Aszume deoxygenation
coefficient as 0.10 ftase l0) and re-oxygenation coefficient as 0.30 ftase l0). Given
saturation DO at 20"C as 9.17 mg/lit.

t5l

t6l

t8l

lr +41

t8l

t8l
7. What is a grit chamber? Why do a sewage t eatment plant need grit chamber? Enlist the

considerations adopted in the design ofgrit chamber. [+2+5]
8. Determine the size a high rate trickling filter for the following data: tl0]

Sewage flow= 5 Mld
BOD of raw sewa ge = 250 mgll
BOD removal in primary clarifier = 30%
Final effluent BOD desired = 30 mg/l

9. Design a sludge digestion tank 10 treat siudge of primary sedimentation tank ftom the
following data: tSl
a) Average flow ofthe sewage = 6.5 MLD
b) Total suspended solids in raw sewage = 250 mg/l
c) Water content of fresh sludge = 95%
d) Water content ofdigested sludge = 85%
e) Specific gravity ofsludge = L02
f) Digestion period : 2 months
g) Primary settling rank removes 55oZ ofsuspended solids

10. Design vlP latrine and septic tan-k for a family of l0 users. The detenlion time for sepric
tank is 24 hr. Sludge is cleared in every three yeaff. tgl

ll. Explain sanitary land fillins methnd fnr rlic-^"-t ^tn^li)"--'''
--i-
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Eram. Ilrrt l.
lili if,lTil

BCE Pasr Mrrkr 12

Level

Progr4mme
Yesr / Part u/II. Tlmc 3 h$.

r' Casdidstgs are rgqrired ta giye thsir e4swp-rs in lhe! olvn wor.ds as far ac pnqtiaeble.
r' Aflempt All gue$ions, 

.r' IheJigures tn the margin lndlcate *l$gfu.{ Assume sultable data {necessary.

l. Describe the methods used in the management of wastewato and solid waste producing
from a locality. ts]

2. Describe the method of estimating quantity of seruage for a city in Nepal in detail. t6I
3. Detemtine the size of combined circular scwer for a discharge of 1.5 m3/s running half

full. Assume a gpadient of I in 2000 and Manning's rugosity coefficient N = 0.013
(Constant for all FIOws). In the dry season ifthe flow drops to 0.50 mlsec, does the flow
maintain desired self cleaning velocity of 0.60m/sec. t81

4. Define manhole. Explain the constructibn of manholewith the help of neat sketch. I I +4]

5. 5 ml of a sewage sample taken under the Thapathali bridge of Bagmati river was pipefled
into a 300 ml capacity BOD bottle which was then completely filled with dilution warcr.
The DO concentration of this mixtue is tested and found to be 92 mfl. Now it is kept in
the inoubator maintained at 25oC for a period of 7 days. The DO concenbatior afler-
incubation is found tobe 5.3 mgA-,4'doptirCbase t0value of K as 0.1/d, determine the 4
day BOD of sewage at 30oC in Bagrnati river at that particular location. I8l

6. A city discharges sewage at the rate of 1200 Vs, into a strearn whose minimum flow is
5000 liters/sec, the temperature of both being 20"C. Tht 5 day BOD at 20oC for sewage
is l6&nl and Orat of river water is 2ml. The DO Conteot of sewage is zero while that
of stream is 90% of the saturation DG Find out the degee of heatnent required if the
minimum DO to be maintained in the stream is 4 mgnit. Assume deoxygenation
coefficient as 0.10 (base l0) and re-oxygenatioo coellicient as 0.30 ftase l0). Given
satuation DO at 20"C as 9.17 mg/lit. tgl

7' what is a grit chamber? why do a sewage teatnent plaut need grit chamber? Enlist lhe
considerations adopted in the design of git chamber. U+2+5I

8. Determine the size a high rate trickling filter for the folowing data: tlOl
Sewageflow=5Mld
BOD of raw sewageF 250 rr'g/,
BOD rernoval in primary clarifier = 30%
Final eIlluent BOD desired = 30 mg/l

9. P::igl a sludge digestion tank ro treat siudge of primary sed.imentation rank fiom the

a) Average flow of the sewage = 6.5 MLD
b) Total suspended solids in raw sewage = 250 ml
c) Water contenl of fresh sludge = 95%
d) Water content ofdigested sludge = 85%
e) Specific gravity of sludge = L02
f) Digestion period = 2 months
g) Primary settling tank removes 55% ofsuspended solids

- 10. Design_vlP latdne and seplic rank for a family of l0 users. The detention time for septic
taak is 24 hr. Sludge is cleaned in every tlree years. lgl

I I. Explain sanitary land fillins nrethod fnr dicn^oor ^J.-^rir .,.--.-
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INSTITUTE OF ENGINEERING

Examination Control Division.
2075 Beisekh

Errm, B:rck
L.vcl BE Fnll Mrrk3 In
Programme BCE BGE BME. BTE Pf,ts Mrrks 32

Yerr/ Prit arm TilnC 3 hrs.

Subjecl: - Communication English (sfl651)

r' Candidates arc requircd lo givc their answers in their own words as far as practicable.
r' A emp, quesrions,
/ The figres in thenargin indicate fg!![gfu
/ Asswne suitable data i/ necessary.

1. tditthe text given below: 151

]f you do not aclnowledge weakness on the Iace o, troubles and irrou retuse to worry aboul
your problems, you will tind on how much more successlul, peacelul, and happy you are. Daily

malethis atlirmatioo. I willbe neither lazy nor feverishly a ctive in everychallenge ol lite I shall

do my best withour worry about the luture.

2. Read tbE ,ollowing text carefully and interpret it so as to make themeanlng clear: t5l
The planet on which man lives is the third closist to the sun, withthe third shortest orbit. tt also

hassomething none ofthe others ha5. analmosphere that can support lif€ in allthe manifold
lormsthat erist on our planet. There maybe satellites circling other stars in other pans otthe
universe, whlch have the right ingredients for some son of life to evolve, but lhe eanh i5 the

olly one in the solarsystem.

3. Study the tolowing text carefully. Prepare itr note and then wtite a summary. 15+51

Men haw never Jucceeded in keeplng free Irom war in the past. Nor are they likeVto do so in
lhe future; as lont as they are organlzed in separale nation statet each of which is h conlrol ot
its own army, navy and air force and each of which is, theretore, to conlrolthe government

believes, however, wrongly that he can obtain an advantaEe lor himselt and his colntry, Only

some lorm ot world Bovernment, which controls all the world's armed forres .nd against which
nosintle nation or Broup of nations could wate war since they would not have the wherewithal
to do so, can finally save the wo.ld from war.

Secondly, science, by accelerating man3Jpeed of morement, has made the world a single

whole. Hence any war which breaks out anywhere wllldestroythe whgle qf civilization ,nd not
merevlhe pa.t arfected by the war, as has been the case in lh€ past- That is why the new
powers conferred upon man by science incteaslngly demand iworld government if they are not
to result ln man s destructlon.

4. Ansr,yer any lwo o, the following: [5+51

a, Can lhe problem be sol../ed by killing the leader o, any terrorisl group? Justiry your answet

with reference toihe texl Mother of a Traitor. {The Mother of a Traitor)

b. ls love always limited to husband and wife? Answer with r€ference to the ten 'The tady
with the Pet DoB'.

c, What is chain rea(tion andhow does it rupport the Einstein's theory? (Chain Reaction)

5. Choose the correct words from lhe bnckels: I0.5xf0--51
a. Two third of our workers -....-.in the suburbs. (live/lives)

b. The number ol board members ...-...very small. (is/are)

c. fhe chief competitor, ai well as ourselves......prices this summer- (are obliged to raise/is

obliged to nise)
d. We met him immediately after the session in which he .-.....-. a nice speech. lhad been

given/had given)

e. lI neither of them ............it is not at all advisable to invest further. (is to be trusted/are to be

trusted)

,*q



f. Don't touch that door as it ;.......(had lust been painted/has rust bean piintedl

. g. The distfct collector ......... the priz'es to the winners at rhe end of the functlon. (gave uP/

tave awayl

. h; --.:; realized tfie narw3otthejolearsf++fvould nothave acciptid it. (ifl wouldJrrve/

hadlI
' i. The passlve ol "Your honesty has pleased me.' ls-,-..,. (l have been pleased with your

honesty. / I have been pleased by yout honesty.)

J. The passive of "8ut, I will meet her." ls -,,. (But, she will be met by me. / k ls reasoned that

- she will meet me.)

5. Compose the tollowint biblioltaphlc ref€/€nces r'nto MLA and APA 141

a. Berlin:/oldham publishers/201?/Muller, G./Grdb traphlc analysis and diagnojis

technlques/

b. Pathalr R. /2010 / Mumbai:/tortune publuirers/Biomediol CFD/ :

7. lnventint neces3ary deiail! write a notice with four point a8enda for the forthcoming sirth

meeting ofyos organlzatlon. t5l
8. Suppose you are the chief consultant oI (ulekhanl hydropower maintenance prorect. Write a

. progtess report ln mcmo format. t5l
9. Assume that you arb asled to prepare a final report of Tribhuvan Highway expansion project

' that you have handled. Write lntroduction, obiectives, methodology, and conclusion parts of
. yourrepod [10] .

10. fusumethat you are requested to write a proposal on Resdrve Water Tank ln Mahalaxmi

. Municipatity. Write the title paBe, abstract, stateme$ ofproblem and cost maiatemeht irarts
of your pri:posal. [10]-- lf; Wdte a short researcharticlrirabout500 wudsan the 'Efriciency ln English forleclmical
writiry and Presentation.' llol .

)o



05 TRIBHUVAN TJNIVERSITY

IN STITUTE OF ENG INEERIN G

Examination Control Division
2074 Bhadra

Exam. l:tr'
60

Programme 32

Year / Part 3 hrs

+E Full Marks
BCE Pass Marks
ut/!t Time

Subject: - Building Teclnology (CE652)

r' Candidates are required to give their answers in their ou,n rvords as far as practicable.
/ Artempt 4!questioru./ Thefigures i*the margin indicate
/ Assume suitable data ifnecessary.

Mar*s.

l. a) Explain moisture movement through Building Cornponent. Describe the methods ro
stop moisture entering to a building?

b) What do you mean by thermal comlort for the building purpose? Explain its
classification with appropriate examples.

OR

Illusrrate the requirements of lighting in the building. What are rhe principle for the
site selection and planning?

2. a) Describe the faclor affecting the design of foundarion. How can we improve rhe
bearing capacity of soil?

b) What kind of member is queen post truss? Draw a queen post truss explaining their
elemenl's funclion.

OR

Define the terms scaffolding, underpinning and shoring. Explain the methods to carry
out underpinning work.

3. a) Explain the general parts and terms used in door and rvindorv with necessary diagram.
Define casement, awning and hopper window.

b) Design a suitable staircase for public building in a hall of size 5.50 m + 7.50 m. The
vertical clear distance belween floor is 3.5 m and the RCC slab thickness in I50 mm.
(assume any necessary criteria, ifrequired).

4. a) How earthquake protection can be achieved for a load bearing masonry building?
What are the factors to be considered for improving Building for seismic safety?

b) What are the various techniques ofretrofitting? Why retrofitting in existing building
is important?

5. Write short noles on: (Any four)

a) Form works
b) Causes ofcracks in Building
c) Cladding materials for wall
d) Ran water harvesting
e) Floor and wall tiles
1) Mortars used in plastering w'ones

t8l

t8l

t8l

t8I

t8l

t81

t8l

t8l
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INSTITUIE OF ENGINEERING. -

-Examination Control Division
2075 Baisakh

Subject: - Building -Technology (CE652)

r' Candidates are required to give their answers in their own words as far as practicable.
r' Attempt All questioru.
/ The figtres in the margin indicate fullSg7ks./ Assume witable data if necessary-

l. Define principles of orientation and planning of a building briefly. What are the main
factors to be considered for best orientation ofbuilding? [7+3]

2. What is damp proofing? Describe general methods ofdamp proofing. [2+6]
3. Define foundation. What are the basic requirement of foundation? Explain different tlAes

ofshallow foundation with necessary sketches. [l+3+6]
4. Define mortars. Find out the quantities of cement and sand for 100 m2 plastering area in

l:6 ratio if the thickness of plaster is l2rm. 12+6)

5. What-do you mearrtyrainwater harvesting? Describ,b the fundamental requirements of
Electrhal wiring. [3+3]

6. Define single./double/multiple timber roofs. Draw neat sketch of king post truss.labeling
wilh corresponding elements. [3+5]

7. Define stair. Design a quader tum staircase for a residential building in a lobby of size
5.5m i 4.0 m. The height of floor to floor is 3.0 m. Assume necessary data if required,
Draw neat plan tojustiS your desigr. [l+6+l]

8. Explain shoring, list out its types. Describe flying shoring witb necessary sketches. {l+3+4I
9. How do you define retrofitting? Explain RCC and sreel jacketing witLneal sketches. [2+6]
10. Write short notes on: (any two) t2r3l

a) Construction method ofterrazzo flooring
b) Differentiate between plastering and pointing
c) Retaining wal l

t+*

.L

Eram.

-Levci Full Mar-ks

Programme

BE

BCE Pess Msrks
80

32

llarl.

Yetr / Prrt III/u Tlme 3 hrs.



03 TRIBHUVAN UNIVERSITY

IN STITI'TE.OFENGR{EERIN G,

Examination Control Division
2074 Bhadra

Exam. llegrr lir r
Level BE Fullfvlaiks 80

Programme BCE 
.

l/tl
Pass Marks 32

Year / Part Time 3 hrs.

S ubject: - Transponation Engineering (CE65 3)

/ Candidates are required to give their answers in their ou,n words as far as practicable.
/ Attempt 4! questions.
r' A questions carry equal marl<s.
y' Assume suitable data dnecessary.

l. Explain the relevancy of road transportation in the context ofNepal.

2. Explain the engineering surveys to be canied out for a highway alignmenl.

3. What are the importance of highway geometric design? Critically discuss various factors
that affecl geometric design of road.

4. Define super elevation. Explain the methods of introducing super elevation with neat
sketches.

5. Calculate the minimum sight distance required to avoid a head=on collision of vehicles
approaching form the opposite directions speed at 60 kmph. Use the total perception
reaction time of 2.5 seconds, coefficient of l'riction 0.40 and brake efficiency of 50%. The
seclion of the road under consideration has a grade of l0ol0.

6. A vertical curve connects a - 3.0Yo gtade with + 4.5% grade on a rural highway al stalion
6+525 and elevation 4ll.6m. The curve should be designed at least to provide the
visibility of the road surface to a distance of 250 m at night time. Locate the starting,
lowest, and end point of vertical curve. Calculate the elevation of road at all these points
along the curve and at a distance of 50m leli and right from the point of vertical
intersection. Assume the head light beam angle and heighls of the heail light from the
road surface for the design vehicle are 29 and 0-6m respectively.

7. Define cross-drainage structure- Explain it rypes with neat sketches.

8. What are various problems in hill road construction? Lisr out different characteristics for
ridge route ard river route location.

9. Explain the desirable properties of aggregate to be used in different types of pavement
conslruction.

10. What are the different.types of bilumen? Write dorvn the laboratory procedure of duclility
test of bitumen.



03 TRIBHUVAN I'NIVERSITY

INSTITUTE OF ENGINEERING
Eram. Ila e ii,

Lcvel BE X'ulIMerlc JO

Programme BCE Pasr Mrrks 32

Year / Part m/u Time 3 hrs-
Eiimination Control

2075 Baisakh

Subject: - Transportati on Engineering (C8653)

/ Candidates are required to give their answers in their ou,n words as far as practicable,
{ Attempt All questions.
{ All questions carry equal morks.
/ Assume suitable data d necessary.

l. Write down lhe scope of highway engineering. What are the characteristics of road
tanspo in comparison with oiher modes oftransportation?

2. Enlist the requirements of highway alignment. Write the process qFdetailed engineering
survey of highway alignment.

3. Define stopping sight distance. Explain the factors affecting stopping sight disance.
Derive lhe expression forstopping sight distance.

4. A horizontal curve of 625 m radius is to be set out to connect two straight of a national
highway. The spged of the vehicle is restricted to 90 KmphJelculate

a) length of transition curve
b) the chainage ofbeginning and end ofthe curve given that,

,ngle of intersection : 130"24'
rate ofchange of contrifugal acceleration = 0.25 rr/s3

c) chainage ofpoint of inlersection = 1092.500m

5 . Design the total length of the valley curve at the junction of the descending gradient of I
ir40 and an ascending gradient of I in 30 if the design speed is 100 kmph. So as fo firlfill
both comfod condition and head light sight distmce for night driving. Locare the lowest
point and the end of curve point too. Calculate their elevations if the elevation of the
beginning of the curve is 3I2.56m above sea level. Assurne other necessary data' reasonably.

6. Explain the different types ofgradient and factors lo be considered in its selection.

7. Explain how lhe surface water is collected and disposed-off in rural and urban roads.
Wbat are the special problems in drainage of surface u,ater in hill roads?

8. Explair: the special considerations and challenges ofhill road construction?

9- Explain the desirable properties of sub-grade soil? Also explain the impact tesl of
aggregate.

10. Defrne bitumen premixes. Explain the laboratory test procedue of Marshall stability
along wirh its significance.

,t ,l +

t1
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Time i 3 hrs.

- Sanitary Engineering (C8656)

r' Candidates are required to give their [irswers in their oq'n rvords as far as practicable.
/ Attenpt 4!!questions-
/ The.figtres in the murgin indicate Full Markl
/ Assunre suitable dato if necessory.

l. What do you mean by sanirarion? How it is related rvith our human life? Why water-

ca[iage syslem ofsanitation is popular than conservancy system nowadays.

2. As a saDitation engineer how would you determine thc quantity of storm water for a

highly populated urban area? What type of linritations cxists in storm water quantity
determination for such area? Discuss in detail-

3. What would be your preferable combined sewer section for an 85-hectare residential area
having average runoffcoeflicienl of0.45 for serving altogcther 1500 population? average
rainfall duration is 26-min. Self-cleansing velocity is 0-98 m/sec. residential' area have
average elevalion differcnce of 22m in horizontal 5 km longiludinal dislance. Assume any
other appropriate data if required.

4. Briefly describe drop-manhole wilh neal sketch mentioniD! its imponance and discuss its
alternative stnrclural option rvith applicability.

5. BOD1.22.c of a seu,age sarnple is 310 mg/|. What will bc its BODI36.6? Assume reaction
rale K2o = 0.1? per day.

6. You are assigned by an industry as a Sanitary Engireel to recommend lhe degree of
lrealment required for their industrial waste $,aler. l'he cinuenl from lhe treatnent planl
is to be discharged into a river with a minimunr flor'' o1 5000 lps, a dissolved oxygen
ctrntenl of 'l.4mgfl and BOD of zero- In order Io thrivc aquatic life, it is necessary to
maintai,r a minimum DO contenl of 4mg/l in llrc liver. A sanirary reveals thc
characteristics ofinduslrial wasle waler as follos,s:

Discharge = 21 106 l/day
BOD = 5000 mg/l
DO=0

Recommend the degree of lrealment required for lhe planr. Assu,ne saturalion DO of 9-2
mg/l in the river after mixing rvith waslewatcr. It is equal to DO content of river before
mixing. Assume any olher appropdate dala ifrcquired.

7. a) Wilh neat skelches, describe the purpose and consrructiL)n ofa skimming tahk.

b) If the effluent BOD is to be equal to or less than i5 ng./I, what wiJi he rhe

recirculation ratio required of a single high rate trickliDg lilter having volume of 510
m' uhich receives a flow of 2.8 MLD. The ra\l' sewale has UOD of 210 mg/I. Thc
primary treatment removes 20% BOD.

l4l

t4l

t8l

l4l

l8I

t8I

{41

t8I

-',,,.-,,1,-,: l'



c) Whal will be lhe suitable dimensions ofa ciicular sewage sedimentation tank for sn
: industdal area having population of 5500? :Ihe average waler demand is I80 lpid.
: Asslme that 75% watei reaches thqtreatment plant and maximum demand is 2.4' 1imes average,dcmand. Dimension of the suspcnded silica particles available in

in0uent water are larger than 0.14 mm

d) Whal arc the advantages in using the do[co aeralor in activated sludge process
method; briefly describe its operation with neat sketch.

8. The biological proccss occurs in trickling filter. PST removes 600Z suspended solids and
3096-of BOD- Delermine the volume of sludge produced by PST as well as SST with lhe
following data.

Sp. gr. of inorganic solids =2.65, Sp. gr. oforganic solid = 1.02
Flowofsewage =20.t06yd BOD5 ofsewage = 229 mgfl
Suspended solids in the sewage= 280mg/l Water contenl of the sludge = 95%

9. What +ould be fie intemal dimension of a septic rank and numbers of soak pits for an
isolated hotel situated at mid-southern zone of Nepal having average 80 numbers of
averagc users? Rate of sewage discharge is 210 lpcd. Cleaning pcriod of septic tank is
]Jears. Assume other necessary data ifrcquired.

10. Discuss about the solid waste composting and its melhods?

t8l

t4]

181

t8I

141
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Exam.
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Subject: - Engineering Economics (CE

r' Candidates are required to give their answers in tlteir own rvord:
/ Auempr L!!qwitions./ The figures in the margin indicate Full Marks.
r' Assume suitoble datu if necessary.

far as practicablc

l. Define term Engineering economy. Explain principles ol enginr

2. a) If you make equal monthly deposits of Rs. 5000 into the
accounts that pays inlerest rate of 6%o compounded n:t:
amount at the end of I 5 years?

b) How rmrch rupees should you deposil now so that you u,ill .

the end of this month which increases by 2 percent per' :

interest Iale is 5olo per year.

3. a) Explain any two drawbacks of IRR with example. Differ,.
analysis and financial analysis.

b) Evaluate the-prdject by using AW foflnulation of the proju.r

,|lp economy.

.:k for l0 years, saving

.i,. wlrat would be the

rble to draw Rs.5000 al
rrth for 15 years. Bank

lie betu,ccn Economic

i: t2%.

! +31

t4l

1210

c) Calculate the EltR of the following cash flow. MARR = r'llo, reinvestment mte =
l4o/o.

I
..ooo 

I

4

4

ect ll

l
,(rL)

14l

[3+3]

t4l

t6I

I6l

ll6l

50.00i]

4. a) Choose thc best project among these altematives using i

study period is l0 years. Salvage value is 207o.

if MARR = l5Yo znd

C

2500
400

b) Considcr the following two mutually exclusive ulte-nrr,; ., recornDrend the best
alternatives using repeatability assumptions. MARR = 151.

'lI

,50
i 2,000

50000
t0

.1 t

EOY 0 I 2 l
Cash flow -3000 800 1000 I 100

I 2EOY 0
000

3

Cash flow 25,000 40,000 -10,000

Proiect B
First Cost Rs. 900 1500

Annual Revenue Rs. 150 276

Proiect X (Rs.)

Inilial Cost 100,000

Annual Cost
Salvage Value

25,000
40000

Useful Life 6 years



5, Dehnc defcnder and challenger and Explain economic serr:ice life. Company X is going
to purchsse a router having initial cosr Rs-t 8,000 having sai'.'rge value of IG.12000 ril the

- , d=of firsFyear and decreases bylO% eachJear thcn a:ir: for remaining useftl lifc.
Annual operation and rnaintenance mst is Ri. 5000 in first . ,ri!r and increases by Rll-z000
each year. Its uscful life is 6 years. Calculate economic sen i, -- life of the router. [2+2+8]

6. a) A Foject costs Rs. 125,000 with annual revenue of J:1s.55,000 and annual cost of
Rs.35,000- Salvage value will be 870 of the initial in'.,:stment. Perform Sensitivity
analysis using PW formulation over a range of t40",i, in i) Initial Investment ii)
Annual Revenue iii) Usefin Life and iv) MARR. Dra',. the sensitivity diagram and

indicate the most sensitive and l€ast sensitive parametcr ' l@21

b) Define brealeven point and breakeven volume. I'lou :r . rr interest rate change affect
the project? 1212)

7. a) Compute the annual depreciation allowancis and thc ;ulting book value using the
double declining balance method with Switch over lo sr. :ight line method.
Cost ofasset = Rs. 100,000, Usefi, lifc = 5 years, Salvr,.:,: Value = 20000 16l

b) A company bought a machinc at Rs 25000 wlrich is t..:r,:cted to produce benefit of
Rs 8000 per year for five years. Its salvage value at thr. ,,nd offiveTears is Rs 10000.

Calculate after tax cashflow if Tax rate is 40% and C,-,,r'cciation is on Sinking fund
method. I = 20olo

8. Define inflatiop. Calculate IRR if MARR = t2% and inflai,. j, rate is 8oZ-

t6l

ll+3I

? .:'.t

Ycar 0
Constant Dollar -6000 1500 2000

4

3000

r2-
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/ Candidates are required to give thcir answers in their orvn rvords as far as praclicab)e.
/ Altempr 4!!questions./ The frEures in the morgin indicute fg!!!91!p./ Assume suitable dqra ifnecessory.

-1. Why is irrigation development imporlant for Nepal? Define cropping pXllem and

cropping intensity. 13+21

2. a) Ifdaily consumptive use of the crop is 5 mm and the canal may operates from 6 AM
to 5 PM only. Available moisture for the given soil is 220 mm per m and maximum
depth of root zone for thc crop is 1.2 m. Assume that only 50% of soil moisture is
available to the cro!). Application efficiency is 65%. Calculate the required discharge
if CCA is 450 ha. Calculatc Inigation interval and oullel discharge. t6l

b) Define irrigation water requirement for rice crop. 12)

3. a) With a neat sketch, explain the canal distribution system suitable in Terai region of
Ncpal. t2l

b) A canal has bed width of 8m. Full supply deprh of u,ater is I .5m, side slopc in culring
l:l and filling I.5:1. Top width of the bank is L8nr and service bank is 5.0 m. Frce
board is kept 0.6m. Calculate balancing depth so as to ger lhe most economical
section. [4]

4. a) Describe briefly the semi theoretical approach in canal design. t3]

b) Design an economical trapezoidal lined channel to carry a discharge of 20 cumecs at a
slspc of 30 cmAm. The side slope of thc chame l is 1.5:l . The valrre of Manning's
rugosity coeflicie nt is 0-017 and limiting velocity in the channel is I .5 m/s. t6l

5. a) What are the ways of controllinS entry of sedinrenrs into canal from headworks?
Dirlerentiate belween silt ejector and silt excludcr in irrigalion syst€m. 14]

b) A canal canying 150 m3/s is to take offfrom ths hrarhvork. l'he HFL aud average bed
level of river is 257m and 250m respecrively. Thc can?l bed level. full supply levcl
and pond level are 249.5m.253.0m ard 254.0m respcctively and Lacc1,'s silt factor is
cqual to unity. Fix the crcst level and r,vatel u'av of canal head regulator and also
determine the length of impervious floor if sali' exit gradicnt Gr = l/6. Draw lhe
coDccptual skelch ofcanal head regrlator. I8l

6. a) Why river training rvorks are required? Explain l\,irh neal skclch, the layoul of spurs
lo lrain the river in bend. l3l

b) A bridge isto be conslructed across a river hating the Ibllorving hydraulic dara:

Maximum flood Discharge : 5000 mlis
Highest flood level :254.0 m
River bed level : 250 m
Average diameter ofriver sand : 0.25m
Design and sketch a guide bank including launching aproD to lrain the river. 15]

lar



?. a) Desdibe briefly the different types ofcanal.ortlet. What is flexibility ofoutlet?- 12+21

b) Write the stepwise design procedure ofcross qegulalor and dist{butary head reBulator
with supporting sketcbis. t8l

8. Design a Siphon aqueafuct \ ith the dau given bblo*:

Full supply dischargc of canal = 3 Oml/s
Bed width of canal = 24 m
Full supply depth = 1.25 m
Sidc slope ofcanal s€ction = I %: I (H:V)
Bed level ofthe canal = 100.00 m
Max- flood discharge of dnin = 500 ml/s
High flood level = 100.50
Bed level ofdrainage = 98.00 m
Normal ground level = 100.00 m
Lacey's silt factor = 1.0
Rogosity coefficient (w) = 9.916
Make suitable assumptions where necessary.

9. a) Write down lhe effects and preventive measures of water logging.

b) Delermine lhe drainagc ratc rcquircd to meet the following condition. Maximum
yearly precipitation for three consecutive days = 300mm. The design rainfall is to be
lakcn as l0 year relum periods. Initial water level irr field = 40mm. Maximum water
level is 300mm, which may persist for up lo one day and depth in excess of200 mm
may persist for up to 3 days. Take groMh factor to one day and depth in cxcess of
200 mm may persisl for up lo 3 days. Take groMh factor for l0 year return period as
1.5. Assume other suitable date ifDqcessary.

It0]
t4l

t6l

16
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r' Candidates are requireil to give their answers in their own words as far as practicable.
r' fiompt All questions.
r' Tle ligw* in the msrgin indicate FuIl Mark.
r' Asswne suitable dqta ifnecessary-

l. Define Enginesing Economics. Write down the principles of Engineering Emnomic
Analysis. t4l

2. What is nominal and effective intenest rate? Evaluate FW at the end of l0 years with 12%
int€rest rate compounded monthly of a cash flow of Rs. 40,000 at the beginning of each
year for 5 years. 12+41

3. a).Use IRR method to evaluate following project when MARR is l5%. Make also
unrecovered balance graph. t5]

EOY 0 I 2 3 4 5
Cash flow 20.000 40,000 40.000 50.000 70.000

b) Your college is considering to purchase a vehicle of Rs. 3,00,ffi0 a<pecting salvage
valuc Rs 50,000 at the end of lOs year. The use ofvehicle saves Rs. 80,0fi) prr year.
When it needs Rs. 20,000 operating cost for each year. Find: (i) Both type of B/C
ralio by FW fonnulation (ii) both gpes ofpayback period.

c) Distinguish between financial and economic analysis.

4. a) C,ompare the following two muEally exclusive projecls by using (i) Co-terminated
(ii) Repeatability aszumption tating MARR = 8% 14+41

Proiect A Proiect B
Initial cost 1.50.000 2.00.000
Annual rwenue I

4 6
Operatins cost
Life year

Salvage value 80,000 1.20.000

b) Dcfine mutually exclusive, contingent and independent projects with suitable
example. t3l

5. What are the procedure for rcplacement analysis when planning horizon is infinite? [4+8]

Find economic service life from the following information.

Initial cost : Bs 50,000

Otrieration mst = Rs 10,0fi) for the ls year and inereases by 15% thereafter

Salvage value = Deoline each successive yefi by 2fflo over previous year.

Usefirllife=8years

MARR= 15%

t4+41

121





6. Explain about the decision tee analysis. Perform s€nsitivity analysis of Se following
project over range oft30% at an interval oftl0% in (i) Initial Inveshnent (ii) Net Aanual
Revenue and (iii) Usefirl life. Use PW formulation. [2+10]

Ilitial Investnent Gs) 1.00.000
Net Aonual Revenue (Rs) 40,000
Salvage Value (Rs) 15,000
Usefi.rl life (vears) 6
MARR(7o) 10

7. Write down the causes for depreciation of assets. Ifa machine costing ofRs. 1,00,000 is
puchased by expecting salvage value ofRs 20,000 at &e end of6m years. Calculate the
deprociation amount for each years by SOYD and staight line method. [2+5+5]

8. Define constant dollar and achral dollar amormt. Suppose you borrowed Rs.110,000 fiom
a bank to buy a bike and you have promised to pay Rs.6000 per month for two years.

What is the inflation free interest mte you are supposed to pay if avemge inflation rate is
0.75%permonth. 14+41

'if +
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r' Candidates are required to give their answers in their own words as far as practicable.
r' Auempt All questiorrs..
r' Ail questions carry equol marks.y' Assume suitable data if necessary-

2. a)

b)

3.a)
b)

1. a) Explain various t)?es of moisture movements in different components of building
structures.

b) What do you understand by orientation of building? Discuss the factors to be
considered for the best orientation of a building.

Explain different tlpes of shallow foundation with neat sketches.

Explain various types of stone masonry. Draw typical sketches to illustrate them.

With the help of neat sketches, list and explain the terms used in pitched roof.

Desigr a dog legged RCC stair for a residential building with a staircase of intemal
dimension of 4.6 mx2.6 m and 3.0 m floor to floor height. Draw both plan and section
to justiS your desigl

Give a lisf of materials which are commonly used as floorings and give a brief
description of each.

4. a)

OR

Discuss purpose and sizing of doors and windows. List different terms used in panelled
doors.

b) Defrne shoring with the help of neat sketches. Explain single flying shore.

OR

Explain methods ofpointing and types ofpointing.

5. a) How do you define retrofitting of building stucture? Explain conventional jacketing
with necessary sketches.

b) Explain rainwater harvesting, write down process of heatrnent.

,t {.1.
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S ubj ect : - Transportation Engineerin g (C E6 5 3 )
r' Candidates are required to give their answers in their own words as far as practicable.
r' Attempt All questions.
r' The figares in the margin indicate Full Markl
{ Assume suitable data ifnecessary.

l. Discuss the classification of roads as per Nepal road standard (NRS 2070). Why road

transportation is considered the most feasible in Nepal? t8]

2. Describe the requirements and factors affecting the highway alignment. t8]

3. Discuss about PIEV theory with example. Define Stopping Sight distance and enumerate
the various factors affecting the stopping sight distance. [3+5]

4. The angle of intersection between two straights is 145.37'. The spiral angle for each

transition curve is 10.320. Calculate the length of transition curve, combined length of
curve and the length oftangent if the radius ofthe curve is 350 m. t8I

5. Define superelevation. Derive an expression for superelevation.

6. An ascending gradient of 2.75% meets with descending gradient of 2.25Yo. The radius of
curve is 5000 m. If the reduced level of the curve at a distance of 60 m from BVC is
312.12 m" find the reduced level ofBVC, EVC and highest point ofthe curve. t8I

7. Describe the causes of moisture variation in subsurface soil. Explain with neat sketches
how the sub surface drainage is provided to lower the water table and control of seepage
flow. [l+3{"4]

8. Explain briefly the special consideration to be taken in hill road design. Draw neat
sketches of different types of cross section ofhill road. t8I

9. What are the desirable properties of road aggregates? Explain the crushing value test of
aggregate? 14+41

10. Describe the procedure of Marshall Stability test in laboratory. t8l
***
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Subject: - on and

/ Candidates a-re required to give their answers in their own words as far as practicable.
/ 

'4ltempt &questions-r' The figyres in the margin indicbte fy!!Sg!g.

/ Assume suitable data lf necessary.

I. Explain the importance of irrigation development in NeFl. What are the problems and
challenges of irrigation development in Nepal?

2. A sheam of 150 liter per secon(fwas diverted ftom canal and ll0 liter per second was
delivered to the field. An arca of 2.2 heclares was inigated in 8 hrs. Effective depth of
root zone was 1.5 m. The runoff loss in the field was ,145 m3. The depth of water
penetration varied linearly frorrfi m at the head end ofthe field to l.l m althe tail end.
Available moistrue holding capacity of the soil-is 200 mm per meter depth of soil.
Determine the water oorrveyance efliciency, water application efficiency, waler storage
efficiency and water distribution efficiency. Irrigation was started at a moistue extraction
level of 50%.

3- Descrjbe in what way you can align an irrigation canal for an ag$cultural land? Also
write about canal standards and balancing depth.

4. a) .A canal is to be designed to carry a discharge of40curnecs. The bed slope is kept I in
1200. The soii is course alluvium having a grain si?E of 5 cm. Assuming the canal is
trapezoidal and to t c ur ined with unprotect€d banks. Detdrmine a suitable s€ctio{r for
the canal. Assume g 37-

b) The slope of a channel in allwium is l/4000, laccy\silflactc isO9 and.sideslepes
are 0.5:l (H:V). Find the channel section and mirximum discharge which can be
dlowed to flow in it.

5. a) A river carries a high flood discharge of 16000 m3/s with its average b€d level at
200.0 m. A canal carrying 200 m1h is to take off from the headyorks. The full supply
level of the canal at its head is 203.0 m. The high flood level before constructi;; i;
205.7 m and Lacey's silt factor is eqllal to unity.Iix suitable values for the waterway
and crest levels of weir, undersluices and canal head regulator, Assume suitably any
olher data if required.

b) Calculate the uplift pressure at key points of tht?ile ofthe structure shown in figure
below. Draw HGL and also clreck the lhickness provided and safe exit gradient
GE = l/5.

t4l

t8l

[3+21

t4I

t6l

t61

t81

I
2m

t
l.rs.



6. Explain with sketch four different methods of river training works.

7, a) Why drop srructures arc required in canat inigation systefn? Explain rhe rypes ofdrop
structures with neat sketches.

b) Design a crest width, cistem lenglh and its level of a wrtical drop struclure for the

. data given below.

Ful@y disciarye u/s rldd : l-.55 cumecs

Drop height = 0.75 m

FSL u/s and d/s = I 05 .997 and 105 .247

Full supply depth u/s and d/s = 0.929 m

- B€d levels u/s and d,/s = 105.068 and 104.318

Bed width u/s and d/s = l.l m

Top width of crest = 0.5 m for inirial assumption Cd = 0.415 for rectangufar crest. The
&op structue is of masonry with spe.cific gravity 2.0 side slope of the canal is l:1.' 
The Bligh's coefficienl as 7.0 for sandy loam soil at foundation.

8. Following data are obtained at the crossing of a canal and drainage.

Canal Data

Dischfige: 25cumec, Full supply dqrth: 2.0 m, Bed widtL 30m, Bed level: 210.3 m, Side
slope: .ffittlV

Drainage Data:

Discharge: 360 cumcc, HFL: 2l 1.0 m, Bed level: 208.5 m, General ground level: 210.5 m

Design the drainage waterway, canal waterway and find the bed levels and FSL at four
different sectionrofrhe canalTrough-

9. a) What are the preventive measurcs of water logging of agricultunl land?

b) How many days the field will be innundated above 200 mm depth if a drainage mte of
3 #s per ha is mainrained by constmAing internal drainage system? Will sucltssystem
cause the d€pth to exceedj!00 mm?

lzx4l

IZ+21

t8l

t10l

[4+21

t3l

P'Fe>
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l. Why scieotific rranagement is necessary for urastewater and solid waste pmduced in
community? Enlist the objectives of the sewage disposal [+3]

2. What are various factors affecting the discharge of sanitary sewage? How do you
calculate sanitary sewage discharge? I4l

3. What will be the diameter of a circular concrete sewer carrying 2Rd depth at the peak
discharge of 0.70 m3ls laid in a gradient of I in 1000? AIso check whether it is safi for
non-scouring velocity or not. Assume Manning's 'n'as 0.012. t8]

4. Explain the necessity of providing manhole in sewer line with a neat skerch. I4I
5. How do you determine the Total Solid, Total Volatile Solid, Total Fixed Solid, Settable

Solid and Non-settable Solids contained in a sewage sample? t8I

6. A city is discharging sewage of 100 //s in the river having discharge of 1000 l/s and a
velocity of 60 km/day. The BODs of sewage and river water are 450 mg/l and 4mg/L
respectively. The DO of sewage is zero. The DO in river is 70% of saturaticn DO value.
And, the sahration DO at 20'C is 9.17m1. Take deoxygenation constance
(K1) : O.liday (base l0) and reaeration constant (k) = 0.5/day (base l0). Calculate the
value ofcritical DO deficit. I8l

7. a) Propose the dimensions of grit chamber for a sewage treattrent plant with 50 MLD of
sewage flow at 25oC to remove 0.2 mm size of grit having specific gravity of 2.65.
The Specific gravity of organic matter is 1.02. Assume k = 0.06 and f = 0.03. t8l

b) Desigrr a conventional activated sludge heatnent plant to treat the domestic sewage
with diffirsed air aeration with the following data. (Design up to dimensions of*Tfi',ffi::110,,00, Isl

. Per capita sewage flow = 96 literVday
Settled sewage BODs = 200 mg/L
Food/micro-organisms = 0.3
Concentration of microorganism (MLSS) = 2000 mg/L

c) What is an oxidation Pond? Explain the theory of oxidation pond with a neat sketch.
Explain its commissioning methbds. fl +3+41

8. A raw sewage having suspended solids content of .220 mgllit is passed ttrough primary
sedimentation tank at a flow of 4 MLD. The PST removes 55% suspended solids.
Determine the volume of sludge produced per day if moisture content and specific gravity
of sludge are 95Yo and 1.02 respectively. What will be the volume if its moisturc content
redtces to 80% after digestion? Alsq desigr a digester for sludge digestion period of 80
days. t8I

9. a) With a neat sketch, describe the suitable septik tank elfluent disposal mahod for the
area ofhigh ground water table and for the rocky area. [4]

b) Design a VIP latrine for a household with l0 numberS of people. Assume necessary
datasuitably. t4I

10. Explain the solid waste disposal by compositing with its merits and demerits. I4I

Full Merkr in
Pass Marks 32

E;ram.

I*vel

Year / Part
BCE

III/II Time 3 hrs.
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l. a)

b)

c)

2. a)

b)

3.a)

b)

4. a)

b)

Describe different methods of design with their basic assumptions.

How the steel sections are classified according t their local bucking behaviors?

A single angle ISA 100x75x8 mm is connected to 12 mm thick gusset plate at the
ends with six bolts of M20 in one row to transfer tension. Determine the design tensile
shength of the angle if gusset is connected to the 100 mm leg. Take ff:250 MPa,
and Fu = 410 MPa" pr.c1.4.6.

Explain the method of wind load calculation in the sloped roof as per IS875.

A 7.5m long built-up and laced column hds to cary a factored axial load of l250KN.
The column is restrained in position but not in direction at each end. Desigr the
column with single lacing systern. Connection shall consist of two channels placed
back to back at a suitable spacing.

Design a built up beam having laterally unsupported span of4 m, support width 300
mm. Beam is subjected to desigrr imposed load of 40 KN/m and 100 KN at mid span.

Depth of beam is limited to 350 mm.

Describe use of stiffirers in plate girder with their types and their function.

Design a single bolted doubte cover butt joint to colnect boiler plates of thickness
12mm for ma:<imum efficiency. Use Ml6 bolts of grade 4.6. Boiler plates are of
Fe410. Find the efticiency of the joiat.

Design a timber beam of sal wood having clear span 2.5 m, support width 300 mm
and subjectcd to imposed load of 20 KN/m.

l' 
'l 

{.

t8I

t41

t8I

tsl

tlsl

llsl
t5I

tl0l

u0l
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/ Candidates are required to give their answers in their own words as far as practieable.
r' Attetryt 4!! questiow.
/ fhe.ligures in the morgin intlicate Ful! Murks.
/ Assume suittble data ifnecessary.

l. Edit the following text:

How perfectly sweet said Christine when Sarah confessed that Adit's decision

had been made in the war with Pakistan. Now if my Simon was to find himself
in such a spot hed funk he would my Simon. When there was such a flap in
Cuba and Russia and darling Kennedy was ever so brave Simon wanted to flee
to Breenland.

2. Read tle given text and interpret its neaning in about 150 words:

This technical term has a wider meaning than the "culture" of history and

Iiterature. A humble cooking pot is as much a cultural product as is Beethoven

sonata. ln ordinary speech a man of culture is a man who can speak languages

other than his own, urho is familiar with history, liteGlur-e,+hilosophy or the
fineaes- l{l seme dieu€ethaedefinition is still nanower,T$eeulture*percoeis
one who can talk about James Joyce, Scarlatti, and Picasso. To the
antfiropologist, however, to be human is to be cultured. There is.culture in
general and then there are the specific cultures such as Russian, American,

British, Hottento, lnca. The general abstract notion serves to remind us that we
cannot explain acts solely in terms of the biological properties of the people

concerned, their individual past experience and the immediate situation. The
past experience of other men in the form of culture enteB intoaltnost every
event. Each specific culture constitutes a kind of blueprint for all of life's
activities.

t5l

l5l

!
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3. Read the following passage caretully, makq notcs and write a surnmary of it: [5+5J

. The valley of Kathmandu is onc of the most coocentrated reposiliories of art and

design that exis in thq wolld; it is cne ofthe geratest living art sbots imaginabie.

Nepal has long'been famous for qi.ralily work. In the past beautiful bronzes were
rrade, dot only for the llome market, but for export or sale to polgrim tourists. Today, .

exquisite bronzes images of gods arifiEpddes;ses of *fuu and'Buddhist pantheons ar€ -
still fashioned a-nd sold.

The Nepalses wood-eawer lms always excelled in omately carved uindows and roof
supports fashioned in the elegant fornrs ofdeities. It is known that the Ncpalses arthitect,
&oiko, took the pagoda style of architecture to neighbouring Tibet and from thence to
China in the ninth cenrury.

The arts ofNepal, with the exception of stone carving ae still very much alive and in
rhe cities of the valley, master crafumen, artisans and artists are still fashioning
masterpieces, following traditions and using techiniques that in many cases stretch back' well over a thousdnd years.

Large areas of the city of Patan are given over to the production of art rvorks. and for
the advenfJrous visitor wih ard interesl in arts and crafls, therc is always an extellent
opportunity to see artists and carft.smen at work in their houses.

The advert of tourism in lhe late fifties acted as a stimulus to Nepalese arts and crafts
as it bought with it not only a demand for small souvenirs, but also for high quality items
produced by laborintensive methods tlat could not be copied by machines anywhere in
lhe world. A fine scroll painting, wood-carv-ing or brass image made in Nepal is
something unique and exciusive and bulers can feel that thcy have purchased one of a

- kind or atleastone a limited edition.

To preserve the ruttional heritage of Nepal, His Majesty's Govemment has bannerl the
expon of antiques of all kinds, but for those with tastc and interest, there are many ,

beautiful oUects and treasur€s lo buy in the bazars of Kathman&r, +atan and Bhaktaptrr.
Many new bronzrs and scroll paintings have been "antiqued" and in such cases it if better
to get a mrrsem clearance from the department ofArcieology, near themain gate ofSingh
Durbar in Kathmandu.

Oliithe past twenty years ,the hands-woven carpet industry has growu and flourished
in Nepal. The art of carpet weaving was broughl from Tibet.

The mighty peaks of Himalayan ranges are what call manv visitors ro Nepal in the
first place but nevertheless lhe beauty of the kingdorn's art and architecture will linger in
the minds ofmany for long after a vist to th€ \'alle.v of Kathmandu.

4. Answer any two ofthe follorving question: [5x2]

a. P-oint out the differences between knowledge and wisdom. (Knowledgeand
Wisdom)

b. How did MonnaMarrinna prove herselfto be an ideal character? (the
Mother of a I raitor)

c. What is the importaoce of suspension bridges in Nepal? Explain it lvith
reference to the text "suspension Bridges".
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l. a)

b)

2. a)

b)

3.a)

Why limit state method is better than w-orking stress method. Explain in brief.

Design a built up colurrrn 10 m long to carry a factored axial compressive load of
1080 kN. The column is restrained in position but not in direction at both ends.
Design the column wilh connecting system as battens with bolted connection. Use
two charurel back to back assume steel ofgrade Fe 410, E250A and bolts grade 4.6.

Write design procedure of steel purlin in roof truss.

Design a simply supported I-section bearn of span 6 m supports a RCC slab. The
compression flange bean.r is restrained due to ils connection with the slab. The beam
is subjected to a dead load of 25 kN/m and an imposed load of 20 kN/m. Design the
beam. Assume the beam is sufficiently stiff agaiust bearing.

A shaft transnrits load of 100 kN at an eccentricity of 500 mm across a bracket plate
bolted to a stanchion. Two rows of bolts 100 n'rm apart are provided with five bolts
per row. The pitch of bolts in eaih row is 60 rnm. Find the greatest force induced in
bolt.

t5l

ll sl

t5l

lr sl

t8l

4

IOO KN

60
60
60
60

b) Explain the design concepts of plug and slot weld and its requirernent for the
connection of members.

c) Design a solid sal (Select grade) u,ood column 10 resist an axial load of 500 KN and

mom€nt of 50 KN-m. The length of column is 2 m.

a) The High Rise building at Sundhara Kathrnandu is to be constructed for a 50 years
life, the size of the building is 40,30112. The height of the building is 50 m.
Determine tlre lvind pressure at lhe site and force on tl')e truss. Where basic rvind
speed of Kathn.randu i.s 47 rrr./sec.

b) Design a slab base for a colnnrn ISHB 350 @ ?1!2 N/n.r subjected to an factored
axial cornpressive load ol'1000 kN. Conclele pedeslal ofgrade 1\420.

c) What is effect of later:alll reshajred and unrestrained conrpressior.r flange in bending
moment carri,ing capacilr' of bcanr? ; -*
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L Design a tension rnernber of double angle section corurected on the both sides of gusset
plate. Member is suhiected to an axial tension of 300 KN.

2. Design a simply supported beam with an effCbtive span of 6m for bending, shear and
lateral stability. Beam caries a uniformly distributed load of 60 KN/m inclusive of self-
weight. The beam is laterally supported.

3. A timber beam of Sal of select grade carries an udl of 15 KN/m inclusive of its self-
weight. The clear span of beam is 4m. Design the timber beam. Take bearing length of
support = 230 mm.

4. A bracket plate 12 mm thick transults a load of 100 KN at an electricity of25 cm to a
column seclion SC 250 tfuough l4-16 mm diameter. Product grade C and property class
4.6 bolts aranged in two vertical rows l0 cm aparl. The pitch of the.bolt is 8 cm and load
Iies in the plane of the bolts. Check the saffy of the bolted joints. The grade of steel is
Fe4io

5. Design a buitt up column to carry an axial load of I100 KN. The length of column is 8m-
and is effectively held in position at both ends but rrot restrained against rotation. Use
single lacing system with bolted connection. Grade of steel E250, Ml0 Bolt, 4.6 grade.
The built up column should be consists ofdouble chanel back ro back.

6. Define the terms structural steel, factor of safety and partial safety factor. Explain briefly,
how structural steel can resist loads even after local yielding.

7. An ISHB 250 @ 536 N/m column carrying a factored axial load of 900KN. The column
ends of machined. Design the splice connection. Use MI6 bolrs.

8. Explain the method of calculalion of wind load on roof truss.

9. Design a solid wood column to resist a factored axial load of ?5 KN and Factored
moment of 12 KNm. The column is made of Sal wood and is 2m long.
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