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x06 TRIBHUVAN I.'NIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2072Magh

Exam. C}\ :l

Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part rutI Time 3 hrs.

Subiect: - Sanitary Engineering (CE6s6)

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

,6rfare the favorable conditions for the adoption of separate and combined sewerage
system?

?. /A population of 30000 is residing in a rural area of 60 hectares. If the average coefficient
" of runofffor this area is 0.60, time required to the entry port is 25 minutes and the time of

travel from the entry port to the section of sewer under consideration for design is 5

minutes. What will be the design discharge for a combined sewer at the section to be
coTrdidered if the average flow of sewage in rural is 45 lpcd and pack factor is2.l?
,/

,3r,/Designa sewer for separate system to carry peak flow 0.5 m3/sec at a slope 10 in 10000.v 
Sewer should run 0.7 times depth at peali flow. The value of n in Manning's formula is
0.012. Will the self cleansing velocity be maintained in the sewer dwing dry weather
flow? Take peak factor: 3.

g{ Explain the necessity of providing drop manhole in sower line with aneat sketch.

s;ffiescribe the procedure of BOD in laboratory.
--!)zlf the 5 day BOD at 37oC is 200 mg/lif,ond if the rate of deoxygenation is 0.17/ day,

calculate the ultimate BOD and BOD {paining after 5 days.

6. What *" ,*ious methods of sewage disposal? Describe with their advantages and
disadvantages.

7. a) What is hicking filter? Why it is used? pxplain the construction of tricking filter wittr
a neat sketch.

b) Design a sedirnentation tank and oxidaf{pn pond for a town with the following data:

Population: 10,000 I i
Sewage flow = 100lpcd
BOD of incoming sewage = 250 mg/l
BOD in the effluent of oxidation pond should be less than 30 mg/l

. c)zDesign a grit chamber for the following data:v 
Discharge=5MLD
Size of the grit particles : 0.2 mm
Sp. gravity of grit particles :2.65 at temperature 20"C

8. Design a sludge digestion tank to treat sludge of primary sedimentation tank'from the
following data:

Capacrty of sedimentation tank: 812.5 mr :

Detained time in Sedirnentation - 3 hrs.
Suspended Solids in raw sewage = 250 mg/lit
Wbter.contertt in foesh sludge = 95Yo :

Water content i1t di.gestetl sludge ".. 80o4

Specific gravity of sludge = 1.02

Digesthn period in digester - 2 months
Primary sedimentation tank rernoves 55% of suspended solids

9. Design the septic tank and dispersion trenches in Nepalese perspectives for 20 users.

10. Write short notes on sanitary landfill'of solid waste. What are its advantages and
disadvantages? 
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r' Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
r' Thefigures in the margin indicate Full Marks.
{ A.ssume suitable data if necessary.

,)z'Descibe the components of solid waste management methods.

j,zDiffercrrtiate dry weather flow and we weather flow. Briefly describe various sources of
sanlury sewage.

3.Tbesigtra circular section of combined sewer from the following data:

Area to be served = 60 ha
Population = 65,000
Maximum permissible velocity = 3.2 m/sec
Time of entry = 5 minutes
Time of flow: 18 minutes
Rate of water supply:235 lpcd
Overall runoffcoefficient = 0.55

Assume suitably any other data required.

,/Dex:rlbe street inlets and catch basins rvith neat sketches.

,S/Descibe briefly the physical characteristics of wastewater. I{ow the decomposition ofv 
wastewater takes place? Explain the processes.

OR

Define BOD and COD and explain their significance in wastewater examination. Derive
BOD equation showing relation between ultimate BOD and BOD remaining at any

[ime, t.

Jrl A wastewater treatment plant.disposes off its effluents into a stream at a point A.
Characteristics of the stream at a location upstream of point A a.nd of the effluent are as

follows:

Item Effluent Stream

Flow Rate, m'lsec 0.35 0.60
Dissolved Oxyeen. ms/l 2 7

TemDerature, "C 29 .22

BODs at}O"C.me/l r5s 2

Assume that the deoxygenation constant at?OoC (base e) = 0.2 per day and the reaeration
constant at20"C (base e):0.35 per day. Forthe mixture, equilibrium concentration of
dissolved oxygen for the freshwater is as follows:

Temperature, oC 2t 22 23 24 26 28
DO, mpll 8.99 8.83 8.68 8.53 8.22 7.92

The velocity of stream downstream of the point A is 0.25 m/sec. Determine the critical
oxygen deficit and its location.
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7. a),.Designa gdt chamber for a wastewater flow of 180 l/s with SOR: 1.5 cm/second and
"/ detenlion period of 50 seconds. Specific gravity of organic and inorganic particles are

1.2 anaZ.OS respectively. Assume the size of both organic and inorganic particles as

0.25,mm. Take k:0.06 and f = 0.03.

b/A municipal wastewater having a BODs of 190 mg/l is to be treated by a two stage

trickling filter. The desired BODs,20"C of the final effluent is to be 25 mgll.If both
the filter's depth is to be 1.85 m and recirculation ratio for both filters is 0.5,

determine the required filter diameters. Assume the wastewater flow rate of 7665
m3/day,ail35% BOD is removed in primary sedimentation tank.

,/
.c/ Wtrat is meant by activated sludge? Describe with sketches the treatment process of

wastewater by activated sludge process.

OR

Describe the theory of oxidation pond. Design an oxidation pond for treating domestic
sewage of 2500 persons supplied wtth225lpcd of water. The BODs of the wastewater
is 250 mgll. Perrnissible organic loading for the pond is 550 kg/ha/day and the
detention time is 12 days. Assume the width to length ratio of the pond as I :2 and the
operational depth as 1.25 m.

, S/Why treatment of sludge is necessary? Explain the method of dewatering of sludge by\-/ sand drying bed.

J('Descibe the purpose, constnrction and design criteria of VIP latrine with neat sketch.
Differentiate it \4,ith pit latrine.

,gWrite a short note on incinelation of solid waste.
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Subject: - Sanitary Engineering (C8656)

/ Candidates are required to give their ansuers in their own words as far as practicable.
/ Attempt All questions.
/ Thefigures in the margtn indicate Full Marks.
/ Assume suitable data dnecessary.

l. Compare between water carriage and conservancy methods of sewage disposal with
merits and demerits of each method.

2. T\e catchment area of a city is 45 hectares. Assuming that the surface on which rain falls
is classified as follows:

Type of Surface o/o Area Runoff Coefficient
l. Forest and Wooden Area
2. Open ground * Unpaved street
3. Parks * Lawns + Gardens
4. Gravel Road
5. Asphalt Pavements
6. Water tieht Roof Surfaces

l0
t0
15

20
20
25

0.15
0.20
0.15
0.25
0.85
0.90

Calculate the quantity of storm water if time of entry is 20 minutes and time of flow is 10

minutes.

3. With the help of neat sketches, describe in detail the various steps of sewer construction.

4. With the help of neat sketch, describe the purpose and construction of a drop manhole.

5. a) Describe in detail about BOD and COD with their significances.

b) 2.5 ml of raw sewage is diluted to 250 ml. D.O. concentration of the diluted sample at
the beginning was 8.0 mgA and 54.0 mgfl after 5 days of incubation at 20"C. Find 5-
day B.O.D. of raw sewage and kg. B.O.D. contained in 5 million liters of sewage.

6. The population of a town is 30,000 and domestic sewage is 175 lpcd. The per capita BOD
is 50 gmlday. The dairy waste of the town is 2.2 x 106literdday with BOD of 5000 mg/l
and the waste from other industries is 1.80 x lOs literVday with BOD of 2200 mfi. DO
of both domestic and industrial wastes are zero. The effluent from the sewage fieatment
plant is to be discharged in the natural river having minimum discharge of 8000 liters/sec,

a dissolved oxygen content of 8.0 mgA and BOD of zero. The minimum DO content in
the river. to be maintained is 4.5 mgll. Determine the degree treatment required to the

sewage. Assume saturation DO in the river after mixing with waste is equal to DO
content of river before mixing. Assume any other data not given-

7. a) Design a gnt chamber for a sewage flow of 200 liter/sec with SOR =,2 cm,/sec and

detention time = I min. Specific gravity of organic and inorganic particles are 1.2 and

2.7 respectively. Assume size of both organic and inorganic materials as 0.21 mm.
Takek=0.06andf:0.03.

14l

t4l

t8l

t4I

t4I

14l

l8l

t8I

j



". -->",*E&ft+;*+.;.r . i -l

- I "'l''' '

1

b) With the help of neat sketch, explain the activated sludge process. What are its

c) A sewage having BOD of 180 mg/l is fed to a tlvo stage trickling filter u,ith a flow of
5 million liters per day. The BOD required in the final effluent is <30 mg/I. The
effrciency of the first stage trickling frlter is 2 times the efficiency of the second stage

trickling filter. If depth and recirculation ratio of both first stage and second stages are

1.2 m and 2 respectively, determine the diameters of t}e first stage and second stage

trickling filters.

8. a) Describe the purpose and methods of sludge thickening.

b) A sedimentation tank treats 6 mld of sewage containing 300 mgA of suspended solids.
The tank removes 65Yo of the suspended solids. Compute the volume of the sludge
produced yearly if the moisture content of the sludge is95%.

9. a) Describe the purpose and consfruction of an evapo-transpiration mound.

b) Design a double pit VIP latrine for a family of 15 users. Assume the necessar,v data
suitably.

10. Describes briefly the various methods of solid waste disposal.
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{ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt All questions.
{ Thefigures in the margin indicate Full Marks.
{ Assume surtable data tf necessory.

l. Why waste water management is important for civil society. State the objectives of waste
water disposal.

2. Calculate the diameter of combined circular sewer with following data: water supply
rate : 100 lpcd, population density : 100 personslhec, peak factor : 2.7, area : 35
hectares, rainfall intensity : l5mm/tr, slope : 11750, Manning's coefficient of
rugosity : 0.011. The coeffrcient of run-off = 0.4. The sewer should run 0.6 depth full
during peak flow.

3. State the steps envolved in construction of sewers in urban area. Briefly describe the
testing of sewer line.

4. With the help of neat sketch, explain the necessity and construction of drop manhole.

5. If one day BOD of a sewage sample at23"C is 105 mg/l. What will be its five day BOD
at 30"C? Assume Kzo:0.1 per day.

6. An industry is going to be established in an urban area near to the river side. The river
water and industrial effluent characteristics are as follows:

t4l

t8l

l4l
t4l

t8l

l8l

Flow (m3ls)
DO (mg/l^)

BODs,20o

Industrial effluent
1.8

0
350

River water
22
8.7
6.0

ka, 20":0.25 d'l
kr, 20":0.11 d-l
DO saturation: 9.1 mg/l

At what location in the river critical DO deficit would occur if the flow velocity in the
river is 0.20 m/s. Also find out DO at the end of I and 3 days.

7. a) With neat sketch, describe briefly about the skimming tank. Also enlist differences
between grit chamber and sedimentation tank. [5+3]

b) What do you mean by suspended and attached growth process? Explain the principals
of biological treatment. t8l

OR

The effluent from PST is applied to a standard rate Trickling Filter at the rate of 1.2

million liters/day having BODs of 200 mgA. Determine the depth and volume of filter
considering surface loading of 1200 liters/m2 day and organic loading of 250 gm/m3.

day. Also, calculate the efficiency of fiter using NRC equation. [5+3]

c) A town discharges sewage at the 55x106 Vd. The specific gravity of gift particles in
that sewage is found from an experiment as 2.65 and the temperature as 27"C. Design
grit chamber for removal of grit particles of 0.21 mm. Use: K:0.06 and f = 0.03. t8]

8. Briefly describe about the methods of sludge treatment with its functions. t8l
9. With a neat sketch describe the working and design procedure of ventilated improved pit

latrine. t8I

10. Describe sanitary landfill with its advantages and disadvantages. t4]
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Subject: - Sanitary Engineering (CE6S6)

r' Candidates are required to give their answers in their ovun words as far as practicable.
{ Attempt All questions.
{ Thefigures in the margin indicate Fall Marks.y' Assume suitable data if necessary.

l. Compare the separate and combined systems of sewerage in a tabtrlar form.

2. Define sanitary sewage. Describe various factors affecting quantity of sanitary sewage.

3. Design a circular sewer nrnning 0.70 full at maximum discharge for a town provided
with the separate system serving a population of 100000 persons. Water is supplied from
the water works at a rate of 200 liters per capita per day. Take a constant value of n :
0.013 at all depths of flow.'lh-e permissible slope is I in 600. Take apeak factor of 2.25.

4. What are sewer appurtenances? Explain brief the necessity of sewer appurtenances.

5. How sewage sampling is done? Explain the method of BOD determination in the
laboratory by dilution method.

OR

Why examination of, wastewater is necessary? Describe in detail the procedure of
determining fixed, volatile and total solids in the laboratory.

6. A stream saturated with DO has a flow of 2m3ls, BOD of 3mdl mdrate constant (K1 to
base l0) of 0.1 per day. It receives an eflluent discharge of 0.5m3/s having BOD of 200
mgll and DO of Zmgn.The average velocity of stream is 0.2mls. The average depth of
stream is 1.2m. Calculate DO deficit 60km downstream of outfall. Assume temperature
of 20"C tlroughout and saturation DO at 20"C is 9.l7mgll.

7. a) With neat sketches, describe the theory, construction, design criteriq commissioning
and maintenance of an oxidation pond with its advantages and disadvantages.

OR
What do you understand by suspended growth and attached growth processes in
wastewater treatnent? Explain in detail the principles of biological wastewater
treatnelrt.

b) Determine the sizepf a high-rate single stage trickling filter for the following data:

i) Sewage flow: 5MLD (ii) Recirculation ratio: 1.5 (iii) BOD of raw
sewage :Z5}mgllit(iv) BOD removal in primary clarifier = 30o/o (v) Final
eftluent BOD desired = 3Omg/lit

c) What is a grit chamber? Describe with the help of neat sketches the construction and
design criteria of a grit chamber.

OR
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Why recirculation is necessary in trickling filters? Compare the low rate and high rate

trickling frlters.

8. Sewage with a suspende4 solid content of 200m1 flows continuously in a

sedimentation tank of 500mr capacity. Sewage is detained in the sedimentation tank for
4 hours. Sixty percentages of solids are removed in the sedimentation tank during its

: detention. The sludge produced in the sedimentation tank has moisture content of 98%
and specific gravity of 1.02. The sludge from sedimentation tank is fed to digestier for its
digestion. The volume of sludge is reduced to 40Yo of its original volume during
digestion. Calculate the diarneter of digester if its effective depth is 6m. Assume
detention period in the digester is 30 days.

9. Design a septic tank and soak pit to dispose the sewage generated from a household of 8
persons. The sewage is generated at the rate of 100 literVperson/day. Assume that septic
tank is cleaned once in 3 years and infiltration rate of soil is 50 literVm'/day

10. Describe the methods of composting for solid waste disposal.'
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/ Canclidates are required to give their answers in their own vrords as far as practicable. ,

i i:f;:;{"H ?l,i*,y1, i ndicate rur! u a *
{t .4ssume suitable dara d necessqry.

:

l. a) Wastewaler and solid waste managernent are lhe major issues in metropolitan citics.
Discuss it briefly with respect to their importance and rypes of sanitation systenrs.

b) A rvastewater sample was incubated at 25oC"and follorving observations were marJe:.

.5 day BOD of sanrple = 200mgll,1l day BOD of sample = 268m11y'1. Calculate rate

reaction constaflt and 6 day BCD at 30'C.

7.. a) ll'you were appointed as a sauritary engineer, how would you cletermine (luar)iiry ol'

h. n.7A{1 stonn water for a high.ly populated sub-urban area. What type of limitations exist in
( ' " ' " '.. storur water quantity determination for such area? Discuss in detail.
r - s.lnml\
fu,f 

'/ b/ 
-Cot.ulate 

the rjiameter and velocity of a circular combined server at ir slope ol' 1 in

',,. , o.n I50 when it is running just full at a discharge of 1.05m3/sec. The valuc oi'n in
) / r I " Maruring's f<rfmula is 0.01i. \Mhat will be the discharge and velocity when llo,"ving at

I '- L79f nq{5 depth of pipe for the same slope?

'Bl. a1ffirot tlo you unclerstand about the Dorrco aeration rnetlrod; briefll,clescribe its

,o iAoqg 
Dfd"tntio, with neat sketch.

b) Ttre raw sew?ge tras ultimate BrJD of 215 mgil. The primary treatrnetri rernoves 3091,

BOD. The required effluent BOD should be equal to or less than 32 rngll. Does a

single high rate trickling filter having volume oiSSO*I which receives a ilorv ol'4.1
MLD is enough to attain required eflluent BOD level? What u,ill be the recirculation
ratio required.{or a single/two stag0 high rate trickling filter?

' 4. a) ln what cases natural metbocls of sewage disposal systems aue applieci and rvhat are

the nccessary condition for irnplementation of tlrose methods? l)iscuss.

OR

Dcscribe the purpose and working of sludge drying bed rvith a neat skeich,

[r) A small tow-lr with a popuiation oi 12000 is to be designed u,rth a sewagc trcatntel]t
plant [o handle botjr its industrial and domestic wastewatcr. A sanitarv slrrvev reveals
ihe ibllowir:g: rlairy waste of ?.7*106 //d rvith BOD oia4rJO mgii. sugar mill rvzrste u.l'

2.2*106//d rvith tX)D of 2200nrg//. and domestic sewage is 200 /pccl traving tlOD 88
gnir*day. DO r:f Lroih i;ri.li.rstrial aurd clomestic waste are zero. 'l'lte efiluent iioll tirc

reatrncnt pltnt is to be discharged into a strezrnl with a inini;nunr llc;rv r.if 70iitj liUscc.
and dissolvccl oxygen content oi'8.U rngil. It is necessarv to ntainiain a DO cr-rntcnt oI
4.0mg/1. Find the degree o1't-reatrnent requireci [or.the p]anr? Assuir:e K; =. 0.4 day''',
Kl ='0.fr rla1,'l rt',oth to the basc l0) itnd saturation DL) in lhe rir,cr after irriritrS rviiir

: o a7/X'x
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water is more than 0.14mm.

s2 I
J

Er7)q lh
*P't

{b>
qrl

ooSL(*i
js, rtse:zskfA ) o

1: lk7'(*t-3"1( ' t _, ,)--/'
n-- zt.J-t--

-?1-4..- I l^
i

I
C= )o'7{6rn

p,3 -{
1-)f / 3

?

1,,* ,lntL= /,f
dz AS, ?S. <78

Sa

t/,0{ r.cuilA-r'*tr)

A-'- 3. ,'- L_

o_

o

J 'lr-3's
.-.1

r^- [
I

It\ 'L_-.
a- yv\

K Iu,t '/-
I

t
9. a,

0.7 8727

Lf o- So

I t0.44

Xr{ro {,= 2'9/8

o(

7,()@9 Lt'
lvo/ a A.

)rn ( U
gs"r Fl 3r5

P,q
6tf { 2.279

bfry,

-pltry,

rly
res,f^
) )"n

l+f
4L--

{+o 
)d)

a srL- ,l

boD'*s
913-e s*f Pf "" J- z{'ot5 Pf tr''

o 4lt rrt7. bte
?r n^t^ t\ou{ fful'asJtt

yN:v.J, -: e &, 4<
c

c
t

FP rt" 1 )C' ':i t'if h\
lir'$dtJ le

j

i
l
I

!
I

I
t,I
1

!



05.
', :i''' - :''D{STITUTE OF

Examination Control Division
; 2068Bhadra'

.-.*.,:, tf,6
:.Exam.. :.i.f . ', Regular/Back . ;i:, ir.,
'Level''fu:i.:;: tsE FullMark3 ' 8o;i t':

?rogrammb BCE'" Pass Marks 32

Year / Part m/II Time 3 hrs.

Subieet: ,, S anitary Engine ering

- , 
" 
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.'/ Thefrgares in the margin indicate Fult Marki.
/ Assume suitable datg if niecessary.

I

l. a)

b)

2. a)

.b)

3. a)

b)

4. a)

b)

Describe in detail the objectives of sewage disposal. t6l
Calculate the diameter and velocity of a circular sewer at a slope of 1 in 400 when it is
running just fall at a discharge of lm3/sec. The value of n in.Manning's formula is
0.012. Will the self cleansing velocity.be maintained in the sewer when flow drops to
0.6m3ls? tlol
As a designer for a highly populated urban core area how would you determined
quantity of storm water? Discuss. t6l
The BODs of a sewage incubated for one day at 30oC has been found to be 170mg/1.
What will be the 5 day BOD at20"C? Assume K = 0.12 per day (basel0) at2}bc. tl0l
Explain the necessity of providing a manhole in a sewer line. Describe, with the help
of a neat sketch the cornponents of a manhole. t6l

The sewage of a town is a mixture of domestio sewage and industial sewage. The
sewage is to be treated at the sewage fr.eabnent plant before discharging into river.
Determine the degree of tueahnent required for the following data: [10]

Population':40000
Domestic sewage : 175lpcd
BOD of dom"rti" r"*"g" = S0gm/rcapitalday
Flow of industrial waste: 4 x 106 liten;/day
BOD of induskial waste:4000rng/l
DO of both domestic and industrial sewage = 0
River discharge: 8500 literVsec
BOD of river watetr: 0
Do of riverwater:8mgA
k1 : 0.1/day and kz = O.-tlday.

Assume other data as required.

With neat sketches, describe the purpose and conskuction of a grit charnber. t6]

The effluent from a primary sedimentation tank is applied to a standard rate filter at

the rate of 3 million liters per day, having a BODs of 175m-g/1. Determine the depth
and volume of filter, adopting a surface loading of 150grr/mr/day. Also determine the
efficiency of such filter,unit, using NR"GdmnulaaAssunae recirculation ratio : 1.:2. [10]

5. a) Explain the necessity of sludge treatnaent. Draw a sketch of sludge digester and

_-*xplainitsworking. .l,.
b)",;pesign a doubleplit VIP latrine fora family of 15 users. , j

't

L2+61

t8l

Pxa)6. Wtite short notes'on: (any four)

a), Typ€S of sewerage system

',. ...., ,. ,... . ;,,;, i.9)r.,Incineration of solid,waste

b) Catch basin
,,',ar.d):rBacteria-algal-synrbiosis process

i-'.t .r:l-l.ijii'.'ir''i:.i:1 :'i

***
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Exam. Reeular / Back
Level BE FuIlMarks 80

Programme BCE Pass Marks 32

Year / Part m/II Time 3 hrs.

Subj ect : . Sanitary Engineering

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

'/ All questions carry equal marks.
,/ Assume suitable data if necessary.

1. a) Compare separate and combined systems of sewerage in a tabulax from.

b) As a designer for rural with scattered populated area how would you detennined the
quantity of storm water? Discuss in detail.

2. a) The BOD5 of sewage sample at 20 C is 300mgfl. If K:0.23(base e), what is the
ultimate BOD? Calculate BOD3 at 15oC.

b) Design a septic tank and soak pit for the following data.

No. of persons: 100
S ewage/Cap ital day : I 20 liters
Sludge cleaning period = I Year
Soil infiltration : 40 Vr* n

3. a) Calculate the diameter and velocity of a circular sewer at a slope of 1 in 400 when it is
running just full at a discharge of 0.85m3/sec. The value of n in Manning's formula is
0.011. What will be the discharge and velocity when flowing 0.6 depth of pipe for the
same slope

b) With a neat sketch, describe the purpose and constnrction of a drop manhole.

4. a) In what cases natural methods of disposal systems are applied and how, discuss.

b) Design an oxidation pond ior a town with the following data:

People: 10,000
Sewage flow: 135 lpcd
BOD of incoming sewage =250mgll
Organic loading: 100Kg BOD/ hectare/day
Detention time: 30 days

5,a)Withneatsketches;.deseri'be.theaetivateds1udgeprocess.

b) The volume of fresh sludge obtained from PST and trickling filter humus tank is
85.1m3 atgSYomoisture content. After sludge digestion, the moisture content redrrced' to 83%. What will be its volume and design a sludge digestion tank for it? Assume
specific gravity remains sarne before and after dilution.

6. Write short notes qn (any four):

a) Inverted siphon
b) Sewage sampling
c) Bacteria-algal-symbiosis process i

d) Composting of solid waste
e) Overland flow and rqpjd.infiltration

{: {. d.



05 . TRIBHWeN uuwnSlrr
INSTITUTE OF ENGhIEERING

Ex:, rnination Control Division
2066 Magh

Exam. RegularlBack
LeveI BE FullMarks 80

Programme BCE Pass Marks 32

Year / Part m/II Time 3 ltrb.

Subject; - Sanitary Engineering

/ . Candidates are required to give their ansv/ers in their own words as far as practicable.
,/ Attempt any Five.questtons.
,/ Thefigures in the margtn indicalte Full Marks.
./ Assume suitable data if necessary.

Discuss the relative merits and demerits of the separate and combined system of
sewerage. AIso give .the conditions favourable for the adoption of each one of them.
Describe how time of concentration is found out graphic{Jf L4+2+21

In a thickly built up residential area, the average surface coverage are 40Yo roofs and
pavements havrng run off sssffielient of 0.8 and 6A% laWns and gardens having run
off coeflicient of 0.2. lf the population density per hectare is 2000 and rite of water

supply is 125 {pcd and time of concentation (t) is 30 min, calculate the required size
of the combined sewer. t8l

Draw a neat sketch of manhole, showing its components. Wiere apd why drop
manhole is to be provided? t6l

A town discharges 120 cumec of sewage into a river having. a rate of flow 1600
cumec, during lean period with a velocity of 0.1 m/sec. The 5 day BOD of sewage at
the given temperature is 250 mylit. Find the amount of critical DO deficit and when
and where it will occur in the downstreain portion of the river. Assume deoxygenation
constant K as 0.1 day-' and coefficient ofielf purification f .as 3.5. Saturation DO at
grven temperatur e is 9.2 mg/lit. t10l

Draw ltt stage and.2.nd stage BOD curye and indicate its salient features. Define grab
sanrple and composite sample. Describe the factors affecting self pwification of river.[3+1+4]

A rectangular primary sedimentation tank is to treat 1 MLD sewage per day. If
detention period is 1.5 hrs, the velociiy of flow is 10 cm/miri, depth of sewage and
sediments is 3.5m, calculate t8]
i) Dimension of tank ii) Overflow rate of the tank

What are the principles of biological ffeatnrent? Draw the figures of any one tlpe of
grit chzirnber and skimmiug.tank. What are the working principle of those units? - l7l
Determine the dimensions of a high rate trickling filter for.the following data: t9l
1) Sewage'flow.- 3.0 MLD ii) Recirculation.ratio : 1.5
iii) BOD of raw sewage : 250 mgllit iv) BOD removal in the primary settling tank = 25%
v) Final effluent BOD desired = 30 mg/lit
vi) By what percent the diameter of the filter will have to be modified if it is to be

designed as a standard rate frickling filter for the above requirements.

What is septic tank and soak pit? Debcrib'e about design procedure of septic tank and
.soak pit. Ul
What is primary and secondary sludge? List out the necessity of sludge heatrnent.
Assuming 30% solid ma[ters iu a sludge (containing g}Yowater)'is composed of fixed
mineral solids with sp.gr. of 2.5 aad70% composed of volatile solids with sp.gr. of !,
Find specific gravity of sludge. W2+57

1. a)

b)

2. a)

b)

3. a)

b)

4. a)

b)

5. a)

b)

. 6. Write short notgs on: (any four)
a) Evapotranspirationmound
d) Solid.waste ana its hrpes

b) Sewage sickness
e) Testing of sewer

!f {.tf

.c) Street inlets

r[4x4]
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i

Exanr. Reeular/Back
BE Full Nlarks 80

Programme BCE Pass Marks 32

Year / Part III/U Time 3 hrs.

Subject: - Sanitary Engineering
,/Candidatesarereqrrired.togivetheiranslversintheirorvnwordsasfaraspracticable'
/ Attenrpi any Five questions.
'/ The.figures in the margin indicate Futl Msrki.
/ Asstnte suitable data if necessary.

,
, / ?) Discuss the relative merits and demerits of the separate and combined sy'stem of

serverage, Also give the conditions favourable for the adoption of each one of them.
Describe how time of concentration is tbunri out graphically- t1+2+21

,b) In a thickly built up residential area, the average surface coverage are 4Oo/o roofs and
pavements having run off coefficient of 0.8 ard 60% lawns and gardens having run
off coefficient of 0.2. If the poprrlation density per hectare is 2000 and rate of water

supply is 125 4pcd and time of concentration (t.) is 30 min, calculate the required size
of the combined sewer. t8l

2. fi Drarv a neat sketch of manhole, showing its components. Where and why drop
manhole is to be provided? t6l

,/
t.VY L towr discharges 120 cumec of servage intc ariver having,arate of flow 1600v 

cumec, during lean period with a velocity of 0.i m/sec, The 5 day BOD of servage at

the given temperature is 250 mg/iit. Find the amount of critical DO deficit and w'hen

and where it will occur in the downstreain portion of the river. Assume deoxygenation
constantK as 0.1 dayl and coefficient of self purification f as 3.5, SaturationDO at

given temperaf.ire is 9.2 mg'lit. [i0]

t ?! r\ Draw l't stage and 2.nd stage BOD curv'e and indicate its salient features. Define grab\'/ ' sample and composite sample. Describe the factors affecting self purification of river.[3+1=4]

$ A rectangular primary sedimentation tank is to treat 1 MLD sewage per day. If
. detentionperiod is 1.5 hrs, the velocity of flow is 10 cm/min, depth of sewage and

sediments is 3.5m, calculate

., i) Dimension oitank ii) Overflow rate of the tank
,/

\t4. a) What are the principles of biological treatment? Draw the figures of any one tlpe of
grit chamber and skimming tank. What are the working principle of those units?

pl D"t"r*ine the dipensions of a high rate trickling filter for the following data:

I8l

i) Sewage flow.= 3.0 NILD ii) Recirculation ratio = i.5
iii) BOD of raw sewage = 250 mg/lit iv) BOD removal in the primary settling tank = 25%
v) Final effluent BOD desired:30 mg/lit
vi) By rvhat percent the diameter of the f,rlteruill have to bc moriified if it is to be

desigrred as a standard rate trickling filter for the above requirements.

t?l

tel

,4'
v

What is septic tank and soak pit? Describe about clesign procedure of septic tank and

soak pit. l7l

!

:

i

i

i
I

I

I

I
I

I

I

I
I

What is primary and secondary sludge? List out the necessity of sludge treatment.

Assuming 30% solid matters in a siuy'geltontaining 90% water) is composed of fixed
mineral solids rvith sp.gr. of 2.5 and 7002 composed of volatiie solids with sp.gr. of 1-

Find specific gravity of sludge. t1+2+51

6. Write short notes on: (any four) [axa]
a) Evapotranspiration mound b) ' Sewage sickness c) Street inlets
d) Solid.waste and its types e) Testing of sewer

:

' *"'l'

i\'

I .. .---:...-.-.-._--------r,.- .
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e

il

l,

/ Candidates are required to give th'eir answeis in their own words as far es practicable.
/ Attempt any Five questions.
'/ Thefigures in the margin indicate Fu'll Marks.
r'' Assume suitable data if necessary.

l. a) , Describe the systems of sanitation with their advantages and disadvantage.s. .Why
water-carryrng system of sanitation is popular than conservancy system? i

l,i If the se'i,en-day BOD at 20oC is 280 mg/l and one day BOD at 20oC is 35 myl.
Caiculate the rate reaction constant k' 20"C and five-day BOD at 25"C.

:. ir) Desigr a combineci server section t'crr a 45-hector residential area haviDg runoff
coefficient0.40.0.70,0.25,0.80,0.lCforareaof l-i,20,25, l0and309'0respectively'
'*ith altogether 1500 population? Avei-ase rainfail duration is 2l-rnirr. S.:lf-cleansing
leldcity is 0.88 rilsec. -A.ssume"rvater su;:ply'ra:e - i0(l lpcd and time of ioncentratiort
- 20 min.

'., With a neat si:etch, describe the consiruutron o!'l manhoie.

Su-egest suitable dimensions of a circtilr:; ser',age sedimentation tank for an indusrnal
:'e: li,rvin,: i-,or:rilaticn of 480tlr 'l'he at.eraqe rvater de::rand is 150 lpcC. .{ssume that
-,i9'6 rvrtei reaches at Eeatment piant. j

't'hat clo vou understand b1'st:llpr.rri iicaliox oistrgilnr.) Describe the var-iotis tactbrs

;tfecring sc I f pirritication.
.:-.\\:hat rl'ill be tire recirculatiorl ratrLr ieqrirreci oi a single stage trickling iiiter havtn,e
','olume of 550nri i.lt flory of 3.7 \'lLD. The rarv sewage has BOD of i80 mg'I. The

primary treatment removes 33% BOD. The effluent BOD is to be equal or less than

-15 mdl.

Describe activated'sludge treatmenr process rvith schematic diagram. Also describe
the principle ol'BOD reduction in the treatment'process.

A raw sewage having suspended solids content of'250 mg/l is passed through primary
sedimentation tank at a flow of -i MLD. The sedimentation tank removed 550,/o

suspended solids. Determine the volume of sludge produced per day if moisture
content anci specific gravity of sludge are 98%o and 1.02 respectively. What rvill be the

volume if its moisture content reduces to 8t,.5% aftei.digestion?

Describe the various methods of solid waste composting.

:, Write short notes on (any four):

a) Time of Concentration
b) lncineration of Solid Wdste
c) lntermittent Sand Filter*
d) Inverted Siphon
e) Bacteria-Algal-Symbiosis Process

_ _:r_+

t
.i

'a

t!

.iii

.i

t6l

[10]

; ! ,!
i !,, j

i'61

Iri;j

[ ,;:

ll0l

16l -

I l0]

t6l

Pxa)

et.:-. ai

:-I

b.r

i .,r

h\

:,. 
.',i$:

i :.,;,
:::.1.

Z

+t

t
I
tII.
t'
I
I
li
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INSTITUTE OF ENGINEEPJNG
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Exam. Back
Level BE f,'ull Marks 80

Programme BCE Pass Marks 32

Year / Part m/u Tlme 3 hrs.

Sani

/ Candidates arc required to give their answers in their own words as far as practicable.
'/ Attempt any Five questions.
'/ The/igures in the margin indicate Full Ma,iks.
{ Assume suitable data if necessary.

..

1. a) Explain water carriage system. What are its meiits and demerits? Why is it not
suitable to adapt water carriage system in nual areas?

b) A sewage sample.incubated for one day at 30oC has BOD of 150 mgA. What will be
its 5 day BOD at 20'C if the value of the de-oxyge,nation constant is.0.l3 per day
(base 10) for 20oC?

2. a) Discuss briefly the methods of land treatment. How sewage sickness occurs?

b) Determine the volume of sludge produced in a sewage sedimentation tank for the
following data:

Suspended solids content in iaw sewage = 250 mgfi
Sedimentation tank removes 60% of susparded solids
Specific gavity of sludge = 1.02
Moistnre content of sludge :95Yo

3. a) Draw a neat sketch ofmantrole and describe it withnecessary labeling.

b) Design a sewer for a population of 100,000 persons with water supply per capita of
120 Vd.It is expected that 80% of the water is converted into sewage. The DWF
eslimated will be l/3d of the maximum discharge in this separate sewer. The
permissible slope is 1:1000 and rugosity coefficient is taken as 0,012. For the self
purpose at least 0.75 m/s velociiyneed to be developed in the drain.

4. a) Discuss the working of trickling filter with neat sketch.

b) Design a conventional activated sludge plant to treat settled domestic sewage with
diffused air aeration system for the following data:

r) Populationserved:90,000
ii) Per capita sewage contibution: 100 Vd
iii) BOD5 of settled sewage =220mgll
iv) Effluent BODs allowed: 30 mg/l
v) F/IvI ratio:0.2
,il MLSS:3ooo mgA

5. a)r Discuss the principles of oxidation pond. Why is it believed that they are better

alternatives to small towns ofNepal?

_--+fDesign a circular sewage sedimentation tank for a population gfJ$p00. The per

capita sewage contribution is 80 lpcd. Assume necessary data suitably.

6. Write short notes on any for:r of the followings:

a) Coistnrction of septic tanks b) Inverted siphon
c) Crravity thickener d) Double pit pour flush latrine

' e) Soak pits

***

t8l

I
I

t8l

t6l

[10]

t6l

tl0l
t6l

ll0I

t8l

t8l

Iaxa]
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Subject: - Sanitary Engineering

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

'/ Thefignres in the margtn indicate Full Marks.
,/ Assume suitable data if necessaty.

l. a) As a designer for a highly populated urban area how would you determine quantity of
storm water? Discuss in detail. ,

b) If the five-day BOD at 20oC is 280 mg/l and one day BOD at 20"C is 111.80 mg/l.
Calculate the rate reaction constant k at 20oC and 7-day BOD at 25"C.

2. a) Determine the diameter and velocity of a circular sewer at a slop of I in 500 when it is
running just full at a discharge of lm'/sec. The value of n in lvlanning's formula is

0.012. What w-ill be the discharge and velocity r,vhen florving half full for the same

slope?

b) Describe the purpose and r,vorking of sludge drying bed r,vith a neat sketch.

3. a) Design a grit chamber from the maximum flow of sewage:40*105 l/d, Sp. gr. of"
grit : 2.7, Size of grit particle to be removed = 0.25mm. Assume temp T : 20oC.
Asdume other necessary data suitably. I

b) Deigribe the purpose, construction and working of a manhole.

4'a)Ca{ctr1ateeffluentBoDoftr,vostagetricklingfilterforthefo1lorvingdata:
., a

'lSewage flow: 2m3lmin,
BOD of servage after primary treatment = 300 mg/I,
Volume of both filters = 900 m3 and
Recirculation ratio for both filters = 1:5.

Assume necessary data suitably.

b) What do you understand by self purification of streams? Describe the factors affecting
self purification of streams.

5. a) The volume of fresh sludge obtained from PST and trickling filter humus tank is
84.1m3 al9794 moisture content. After sludge digestion, the moisture content reduced
to 83%. What will be its volume after digestion? Also design a sludge dieestion tank
for it. Assume sludge digestion period as 30 days.

b) Horv does an oxidation pond rvork? Describe its construction nith a neat sketch.

6. Write short notes on (any foul):

a) Evapo-transpiratiorimound
b) Skimming tank
c) Catch bas-in

d) Composting of solid 'vvaste

t6l

[10]

l10l

l6l

t10l

l6l

i10l

't6l

[10]

t6l

Iaxa]

t.t

i'.!t



Level BE Full Marks 80

Programme BCE Pass Nlarks 32

Year / Part m/II Time 3 hrs

INSTITUTE OF ENGINEERING

, Examination Control Division
2064 Shrawan

- Sani a (ox
./ Candidates are required to give their answeis in their own words as far as practicable.
'/ Attempt any Ftve questions.

{ Assume suitable data if necessary.

1. a) Discuss the various methods of sewage disposal by land treatment with their merits
and demerits. .

Calculate 5-day biochemical oxygen demand of a sewage at 20oC. Its sample analysis'
shows 180mg/1of BOD after 3 days at 30'C.

What is dry weather flow? Discuss various factors affecting quantity of dry weather
flow. Justify why we need to consider peaking factor.

A sewage sample has suspended s'olid-contents of 240 mg/I. The sed.imentation tank
removes 65% of the suspended solids. If the water content of the sludge is 95%
determine volume of sludge prod.uced in a sedimentation tank after treating 8 .5 x 1 06 1

of sewage. Assume specific gravity of the sludge as 1.02.

With a neat sketch of describe the process of sludge thickening. 
.

A newly added ward of a municipality with 40,000 populations covers aii area of
50 ha. The projected surface of the area is given as follows:

oh of.total surface Type of surface Runoff coefficient
t) Hard pavement 0.8s
35 Roof surface 0.80
15 Unpaved street 0.30
25 Gardens and iawns 0.1s

The time of concentration is 30 minutes. Use US Ministry of Health formula for the
intensity of the rainfall. The average daily water consumption of the area is 180 liters
per capita out of which 80% turns into waste water. The peak flow is three times the
dry weather flow. Determine the discharge of the waste water from the area. .

Explain principles of activated sludge process with neat sketch. Elaborate why
food/micro-organism ratio is important in this process.

Sewage from Primary Settling Tank is discharged. to Standard-rate Trickling Filter at

the rate of 4 MLD havirig 150 mg/l of 5-day BOD. Determine the depth and velocity
of the filter adopting surfEce load.ing of 2400 llrt-day and organic loading of 160

g/m3-day. Also detErmine the efficiency of the Trickling Filter. Assume necessary
data ifnecessary.

What is'oxidatibn pond? Elaborate various physical and biochemical processes 'that

take place in oxidation pond..

Design a septic tank for a house in Kathmandu with 12 inhabitants. The rate of
se*age disp6sal is IOO lts@ De-sludging is expected every 2 years. Make
assumptions for necessary data. Draw a plan and cross section of the septic tank with

6. Write short notes on atly fou of the follofrings
a) VIP latrine b) Testing of sewer lines
c) Composting of solid wastes d) Grit chamber
e) -.\4anhole f; Seif purification <if streams

6'

b)

2. a)

b)

4. a)

b)

5. a)

b)

t&l

t6l

l10l

l6l

[10]

i6l

[10]

t6l

[10]

$xa)

I

I

i

t.

,:

I

3- a)

b)
t

.*t*
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Programme BCE Pass IVIarks 32
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,S

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

,/ Thefigures in the rnargin indicate Fyll Marks.
,:,/ Assume suitable data if,necessary.

l. a) Define sewage, sullage, sewer a1d garbage. Compare
systems of sewerage. ,

between separate and combined
:, 

_.

b) Calculate the diameter and velocity in a circular sewer at a slope of I in 400 when it is '

running just full at a discharge of Zn3lsec. The Manning's coefficient n: 0.013. What
will be the discharge and velocity when flowing one third full?

2. a) What is dry weather flow? Discuss the various factors affdcting the dry rveather flow. . t6l

b) A strearn saturated with DO has a flow of 1.5m3is, BOD 4 mg/l andrate constant (Kr)
of p.3 per day. It receives an effluent.discharge of 0.5 rif/s having BOD 20 mg/l and
,DO 5 mg/l. The average velocity of flow of stream is 0.20 m/s. Thb ayerpge depth of
,,stream is 1.2m. Calculate DO defidit at 30 km and 50,lsn downstredm. Assrune
'temperature throughout 20"C anct BOD is,measured ir.r 5 days. Take saturation DO at

[10]

20"C as9.l7 mg/l.

3. a) 
.'.::Wilh 

neat sketches, describe the working of em activated sludge process.

b),'tf BOD3 at 15oC is220 nrg/l,frydBODz,at 25oC.

4. a) State and explain the following terms

i) aerobic decomposition \.!

ii) BoD ,

iii) coD
iv) anaerobic decomposition . ', '

b) A sedimentation tank treats 8 Mtd cgntaining 200 mg/t of suspendecl solids. The tank
removQs 60% of the suspended solids. Compute the weight ancl volume of sludge
produced daily if the moisture content of the sludge is (i) 95% (ii) 90%.

5. a) What is oxygen sag curve? Descripe the self purification of streams. :

b) Calculate the BOD removal effrciency foi the single stage high rate trickling filter.
BOD loading is 750 glmskJay and recircula,tion ratio is 0.6.

ll0l
t8l

t8l-

t8l

r{.
tl

t8l

t8l

t8l

[axa]

a) Soak Pit
b) Pour Flirsh Latrine
c) Ivlanhole
d) Composting of Solid Waste
e) Flushing Device

{.rFt
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Programme
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.' - Sam

,/ Candidates are required to give their answers in their own words as far ds practicable.
'/ Attempt any zuquestions../ The figures in the margin indiiate F4t Marks../ Assume suitable data if necessary.

1. a)

b)

2. a)

b)

3a)
b)

4. a)

b)

5. a)

b)

Discuss principles of VIP latrine and its construction with neat sketch. 
,

If 3 ddy BOD of a sewage sample is 200 mg/l at25"C, calculate its 5 day BOD at 20'C.

Describe that the tirne of concentration is an important factor while determining storm water
discharge. Elaborate on time of concentration and time area graph.

A grit chamber is provided to remove grit particles up to 0.2mm from a sewage of a town of
population 800,000 producing 100 line waste water per capita per day. Working at 20oC
temperature, the specific gravity of the grits may be taken as 2.6. Determine the size of grit
chamber. Assume necessary data.

Describe the various methods of land treatment.

D*:e,irrine'ilie size of combincd ciicular sclver fur a discharge'cf 1 -< rr,3/s running half fu!!.
Assume a gradient of 1 in 2000 and Manning's rugosity coefficient N = 0.013 (constant for all
flows). tn the dry season if the flow drops to 0.5 m3/s, does the flow rnaintain desired self-
cleaning velocity of 0.6 m/s?

Discuss the principles of oxidation pond. Do you agree that this method is suitable for waste

water teitrnent in Terai towns of Nepal? Give your opinion lvith reasons.

A single stage tickling filter receives sewage flow of 4 million litres per day containing raw
sewage BOD of 300 mg/l. A primary settling tank is provided whose efficiency is 35%.

Detenirine the recirculation ratio reqdired to meet the maximum effluent BOD connection of
60 mg/f? The effective volume of filter is 300 m3.

What are the differences between high rate hickting filters and low rate trickling filters?

Determine storm water discharge for a town of 200 ha. The catchment surface and

corresponding runoff coefficients are provided below. The maximum intensify of rainfall is

40 rnm/hour.

Type ofsurface Yo area Runoff coeff.
Vacant plots
Unpaved roads
Gardens and open spaces

Built up surface

40
10
20
30

0.15
0.40
0.r 5
0.90

l8l

t8l

I8I

It is expected that after 20 years the built up area will be 60Yo of the total by
additional 30Yo area of vacant plots. What will be the storm water pischarge a!
after?A@?

Write short notes on any four ofthe follorvings:

a) Street inlets b) Testing of sewer lines
c) Sludge digestion processes d) Composting of solid lvaste
e) Septic tanks :

convertlng

Present and

.-

t8l

t6l

ll0l

t6l

[10]

t6l

u0l

6
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s
/ . Candidates are required to give their ans'wers in their own words as far as practicable

,/ The figures in the margin indicate Full Marks.
,/ Assume suitable data if necessary.

l.'a)

b)

2a)
b)

3. a)

b)

4. a)

b)

5. a)

b)

What are the differences between separate and combined systems of sewerage? Discuss the

factors considered tb select combined and separate systems.

A wastewater sample is taken from a sewer. The 5-day BOD was fourld to be 180 mg/l at

20oC which is 70% of the ultimate BOD. What will be 4-day BOD of the wastewater at

30'c?

Discuss with sketch the Oxygen Sag Curve in natural streams.

A perennial river is receiving waste water from a town with a discharge of 200 m3/s. The river
water fully saturated with oxygen is flowing at the rate of 1500 m3/s at a velocity of 0.15 m/s.

If the 5-day BOD of the sewage is 250 mg/l, frnd out where the critical dissolved oxygen will
occur in tho river. The BOD of the river water is z'ero. The DO of the river water and

wastewater are 8.0 and 0.1 mg/l respectively. The deoxygenation co-efficient is 0.1 
'per 

day
and self purification constant is 5. The dissolved oxygen in the river at saturated condition
may be taken as 9.17 mg/lite. Assume necessary data.

List the steps followed in sludge treatment. Discuss the anareobic digestion principle in a

conventional sludge digester.

Design a circular sewage sedimentation tank for a population of 80,000. The rate of water
gupply is 150 lpcd. Assume necessary data suitably.

lVhat is land treatment of waste water? Discuss briefly the methods of tand treatment. How
does sewage sickness occurs?

Population of 100,000 is living in a town. A separate se*er system for the town is to be

constructed. The water consumption rate is 125 lpcd. 80% of the water consumed is

discharged as waste water. The topography do not allow the slope of the sewer line more than
1:1000. The self cleaning velocity can be achieved at 0.60 m/s. The dry weather flow may be

taken as li3d of the maximum discharge. Design an outfall sewer with RCC hume pipe
having Manning's coefficient of 0.013.

What is sloughing? Disctss the biological process that takes place in trickling filters.

Design a two-stage high rate trickling filter for the following data.

t6l

[0]
t6l

[0]

l6l

ll 0l

t6l

u0l
t6l

[10]

Organic loading of filter
Flow
BOD of sewage
BOD removal in primary settling tank
Recirculation ratio
Max. BOD aHsWdin finaleffluent

= 10,000 kg BODs/hectares/day
= 4.5xl06litreVday
:280 mg/litre
= 30%o

= 1.4 for both filters
= 35 mg/litre

b) Manhole with neat sketch
d) Skimming tank

Assume an intermediate sedimentation tank. Assume appropriate data where required.

6. Write short notes to any four-of the following.

a) Chemical Oxygen Demand
c) Design considerations of septic tank
e) Working of oxidation pond with neat sketch

**,1.

laxal
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Subjecl; - Communication English 6rldsl)
/ Caadidates are required to give their answers in their own words as far as practicable.
{ Attempt 4lquestions./ Thefigures in the margin indicate Full Marks.
{ Assume suitable data if necessary.

- 
t ./gaitthe following text:

My father learnt this lesson after leaving me a dozen voice mail messages none of which I
listened to. Exasperated he called my sister to complain that I never returned his phone
calls why are you leaving him voice mails my sister asked just text him.

z.TReadthe following text carefully and interpret it so as to make the meaning clear:\-/" Today, jet-lag is a familiar hazard for the seasoned traveler. Travel across time zones plays havoc

with the biological clock rhythms of the human body. For the active pilot, who is rarely in one

p[ace long enough to know lf it is time for breakfast or dinner, the impact of jet-lag on his sleep

is critical. Severat air disasters have been partly caused by overtired pilots ignoring the natural

laws of sleep. Much research is directed to finding out what these laws are and what extent

pilots and astronauts disobey them. But they are laws which affect all of us, not just pilots.

alr,-Studf 
the following text carefully. Prepare its note and convert it into summary.

I was taking tea in the rooms of a fine scholar at King's College, Cambridge, the week before the

Oxfordard'€afnbridge Rugby match; wheR, in orderrct riiig'tlle conversation--di the ldcti'of it-a

tittle nearer my own intellectual levet, t asked a brilliant novelist who was present: 'Are you

going to match next Tuesday?' He looked as sincerely puzzled as if I had addressed him in Gaelic.

'\ /hat match?' he asked tently. I explained to him that a football match was to take place in the

following week-a match in which the fate of hls beloved university would be involved, or at least

seem to be invotved, for about an hour and half. 'Honestly', he said, with a look of surprise, ' I

hadn't heard about it. Had you?' he asked, turnint to our host. Our host declared that the news

came as a complete surprlse to him also. Another scholar who was present, on being questioned

on the matter, admitted that he had gathered in the course of a recent conversation that some

important rnatch was going to be played somewhere, but he did not know that it was to be

against Oxford, or that it was a Rugby match, or that it was to be played at Twickenham, or that

it was to take place on Tuesday.

It astonished one to find that men who were learned in every detail of the struggles between

Athens and Sparta, between Rome and Carthage, could be indlfferent to a struggle almost at

their own doors-a struggle, too, in which the prizes-were.,lgt-thg sordid.C?ins.oJ- ppfitica!

' warfare, 
'Uut ttre magniflcently empty honors of sport. All present were pacifists, yet bloody

battles fascinated their intellects far more than the bloodless battles of the football field- the

battles, so to speak, of the future. Such indifference to an exciting phase of contemporary life

shocked me. I could have understood a stockbroke/s being indifferent to the result of a greal

football malch, but a university man, a fine mind strained in the humanitles-that was a very

different affair. I left Cambridge a little saddened over the prospects of the human race.

tsl

tsl

[5+s]

J-



\ ,fAnswer any two of the following questions:

-fta "Studi€s serve for delight, for ornament, and for ability." Elucidate. tOf Studies)

b.Whatisthenatureofthescientificattitude?(TheScientificAttitude)

,.Y
j6n

[5x2]
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up the following blank spaces selecting the correct words from the brackets: [0.5x l0]

a. He, along v'!th his teachers, -.-.....:.-....-.-. playing. (is, are)

b. The. principal and acqguntant'...............on,|eave- .(ig-are|

c. |t......................a long time slnce he telephoned me. (is, has been)

d. lt's high time he .......the job. (tot, has got)

e. Had it not been a hot day, we ......-..-.............................a tot. (had worked, would have

worked)

f. Should that happen, I ......-................the job. (should quit, will quit)

C, l'llstand ......-.......--..you whatever happens. (for, by)

h. The project is running ..........financialdifficulties. (with, into)

i. The passive voice of "l remember him teaching me algebra" is .--.-.............. (l remember

being taught algebra/l remember to being taught algebra by him.)

j. The passive voice of "l saw hirn crossihg the road" is (He was seen crossing

the road by me/He was seen to be ciossing the road.)

1/Ctbnge the following bibliographic references as indicated in the brackets:

a) Joyce, Michael. Afternoon: A story. Diskette, Watertown, Eastgate, 1987. (into APA)
b) Kuru-sawa, Akira. Rashomon. Toshiro Mifune. Daiei, 1950. (into APA)
c) Rivers, W. (1968). Teaching foreign language skills, Chicago: Chicago University.

(into MLA)
d)_ White, R. (1991). Process Writing. London: Longman. (into MLA)

1/nventing necessary details, write a notice with four point agenda for the forthcomingv 
[fth meeting of your local social club.
,/

$,/ Suppose you are the Chief Consultant of Bagmati bridge maintenance project. Write a
progress report in memo format.

gTAssume that you are asked to prepare a final report of road expansion project that youv 
have handled. Write introduction, objectives, methodologY, and conclusion giving a clear
outline of the rest of the components.

-tdWrit" a proposal on the rural electrification progralnme that you want to launch in the
near fiiture including title page, abstract, conclusion and recommendation.

t4l

tsl

u0l

tl0l

Point out the weaknesses of modern steam boilers. (Steam Boilers)

a brief research article on the importance of widening of Ring Road in Kathmandu. tlOl
***

t6l

" \l.{wnn
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/ Candidates are required to give their answers in their orvn words as far as practicable.
/ Attempt All questions..
{ Thefigures in the margin indicate Full Marks.
/ Assume suitable data if necessary.

l. Edit the following paragraph:

Then to my amtvement, she gave me her phone number. That night, Mary revealled that
dropping my letter jacket in front of her was a stupid thing to do. She didn't care about
what sports guys lettered in, she only cherished wonderful people with substance. After I
begin being myselves, they quickly fell for one another so became "high school loves".

2. Read the-following paragraph and comment on it. You can agree/disagree.

Most men and w'omen, given suitable conditions, will feel passionate love at some period
of their lives. For the inexperienced, however, it is very diffrcult to distinguish passionate

love from mere sex hunger; especially is this the case with well-brought-up girls, who
have been taught that they could not possibly like to kiss a man unless they loved him. If
a girl is expected to be a virgin when she marries, it will very often happen that she is
tapped by a transient and trivial sex athaction, which a woman with sexual experience
could easily distinguish from love. This has undoubtedly been a frequent cause of
unhappy marriages. Even where mutual love exists, it may be poisoned by the belief of
one or both that it is sinful. This belief may, of course, be well founded. Pamell, for
exmaple, undoubtedly sinned in committing adultery, since he thereby postponed the
fulfilment of the hopes of lreland for many years.

3. Read the following pa:isage carefully, taken down notes and write a summary.

AS material civilization advances and the supply of available goods and services
increases, man's needs correspondingly multiply. Advertising plays a key role in this
never-ending Frocess by stimulating the public's desire for certain products, and by
promoting the sales thereof until it has, in effect, created new needq real or supposed,
where there were none before. A familiar example is the motor car-once a rare and costly
novelty, now an ubiquitous and relatively inexpensive necessity. More recently, the
television set has undergone the same transformation. While some people would deny
{hat television is a necessity, the fact that sets are found in majority of western homes
shows that is answer, to a greater or lesser degree, the need felt by millions of people for
entertainment and information.

A product; service, or commodity that the public needs, and knows it needs, tends, of
course, to 'sell itself . We might, therefore, asiume that, in such,cases, advertising would
be of minor importance. To some extent this is true. Meatpackers, vegetable and fruit
growers, and dairy operators spend less on advertising, for instance, then manufachrers
of cigarettes, liquors, cosmetics, and other items of this'type.

On the other hand, thb competition that exists between rival brands means that the
suppliers of such basic necessities as food; clothing, and housing must advertise their
wares to stay in business. Significantly, the industry that spends most on adtertising turns
out a product which almost everyone considers a necessity: soap.

tsl

tsl

[5+s]..
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4. Answer any two of the following: [5+5].

a) What questions are to be ansrvered in order to solve growing problems of water
supplies? Answer with reference to the text "Water Supplies: a Growing Problem".

b) How does the proverb 'an hour to suffer, a lifetime to live' apply to Pahom's race for
land? (How Much Land Does a Man Need)

c) Is love always limited to husband and wife? Ansvver with reference to the text 'The
Lady with the Pet Dog'.

5. Choose the correct words from the brackets and fill in the blanks: [0.5x10]

a) I met him after he ....-.-... the job. (lost, had lost)
b) Had he lvorked harder, he .......... the exam. (would pass, would have passed)

c) The passive voice of 'I'll see you soon' is .......... (l'll be seen soon, you'll be seen

soon)
d) He parted all his wealth. (from, with)
e) Neither of the two applicants .......... suitable (is, are)

0 He complains .......... severe headache. (of, about)
g) I would do this if I.......... allowed. (am, were)
h) The servant says that tea .......... ready. (was, is)
i) She kept us .......-.. (to wait, waiting)
j) I wish my brother here. (was, were)

6. Study the following quotation and then adjust the given infotmation for in-text citation
first and next for bibliography list under APA and MLA format: [4]

'Nature is kind of her slaves. If she forces 1ou to eat and drink, she makes eating and

drinking so pleasant that when we can afford it we eat and drink too much."

Year of publication :7976
Name of book: Nature and People
Place of publication : London
Page number :107
Name of the Writer: George Bemard Shaw
Name of publisher : Creation Publications

7. You are named the secretary of a committee formed to dishibute donated materials
among victims of certain natural disaster. Assuming necessary information udte a notice
along with a tluee point agenda to call its second rneeting. t5]

8. Write a brief report in memo format on damages caused by landslide in Sindhupalchowk
district. t6l

9. Write a report on development of information technology in Nepal in the past live years.
Show only the title page, introduction and conclusion parts of the report. tl0]

10. Road accidents frequently occur in city areas of Nepal clue to unplanned traffic control.
You have a master plan to solve this problem. Write a proposal to the concerned ministry
offering your plan. Write only statement of problem, rationale and objectives of your
plan. [0]

I l. Nepal is being polluted day by day. We are all becoming victims of this. Considering this,
write a brief research article on the importance of introduction of'green engine technology
inNepal. UOl
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r' Candidates are required to give their answers in their own words as far as practicable.
{ Auempt All questions.
./ Thefigures in the margin indicate Full Marks.
/ Assume suitable data ifnecessary.

1. Edit the text given below:

Hamlet had just enough life left in him to hear Goratio's promise: then whispering the
words the rest in silence he sank down dead such was the end of the brave and noble
prince of Denmark. He was moumed as one who would have made a splendid king, and
he was carried to his burial with soldiers music and a people's mouming.

2. Read the following text carefully and interpret it so as to make the meaning clear:

What is a democratic govemment to do in a country where people are steeped in
ignorance and superstition, where there is opposition or resistance to even mild reforms
from vested interests in society?

3. Study the following text carefully. Prepare its note and convert it into a sunmary.

All people who speak the same language have agreed to use certain words for certain jobs
and this enables them to communicate with each other. There is nothing particularly
remarkable about the words themselves: they might just as well have chosen different
ones. What matters is that this agreement about the use of words should be fully
understood, and understood in detail, by everyone who wishes to profit by them. Let us

take example of bell-ringing. By itself, the ringing of a bell means nothing. But in certain
recognized contexts, it may mean different things as different as 'time for school!',
'somebody at the door!', 'that's the end of the lesson'or'come here, please, waitress!',
We might well wonder how it is that the same noise can mean so many different things;
but of course the answer is easy. The noise occurs in recognized contexts; in times and
places when we know that it can only mean one thing. Thus all most anything can be used

to communicate several different things.

Let us apply this to verbal signs, or words. First we can communicate just as well by
using 'father', 'pater'. 'Daddy', or anythings else: provided we are understood, it makes

no difference. We can invent a completely new word too. Secondly, the same collection
of letters can be used to communicate quite different things. The word 'port' can mean a

special sort of wine, the opposite of starboard, a harbour, the various other things. The
significance of any sign, therefore, depends on the context in which it is used.

ts1

tsI

Is+51



4. Answer any two ofthe following questions: [5x2]

a) What were the major contens of Einstein's four scientific papers? (What Einstein did)
b) 'A mother who is known as a symbol of love may turn into a cruel monster'. Explain

this statement with reference to the text 'The Mother of a Traitor'. (The Mother of a
Traitor)

c) 'Knowledge and Wisdom are the two aspects of the same coin'. Do you agree with
this statement? If yes, why? (Knowledge and Wisdom)

[0.5x10]5. Choose the correct words from the brackets:

a) Five and five ten. (make, makes)
b) My means limited. (is, are)
c) I parted at the college gate. (with, from)
d) Steel is made iron. (from, of)
e) I feel the room (move, to move)

0 Buy that book ........... I will help you. (and, if)
g) He told me that he many books. (had written, wrote)
h) I remember ........... to the Museum by my father. (to be taken, being taken)
i) I was please the news of his success. (by, with)
j) Twenty by five is equal to fow. (divided, has been divided)

6. Change the following bibliographic references as indicated. t4l

a) Giddens, A. (1990). The Consequences of Modernity, Cambridge: Polity Press. (into
MLA)

b) Freire, P. (1972).The Pedagogy of the Oppressed, London: Penguin. (into MLA)
c) Lawrence, T.E. Revolt in the Desert. New York: George H. Dorian, 1927. (into APA)
d) Woll Daniel. Lives of Notable Gay Men and Lesbians. New York: Chelsea

Publishing, 1995.

7. Suppose you are the secretary of your local Town Assembly whose tenth meeting has

been held recently. Write the minutes of the same inventing the most relevant agenda. t5I

8. Imagine you are the chief consultant of a construction corhpany which has undertaken a

four-year long repair and maintenance project on Tribhuvan Highway. Write a second
monthly progress report in memo-format. t6I

9. Suppose Ministry of Hydro-power and Drinking Water, Nepal has requested the qualified
consultants to submit a proposal for constructing a power house at your local town. Write
title page, abstract, acknowledgements, technical section and cost estimate section of your
proposal. [l0]

10. Write a brief research article in about 500 words on the importance of English language
for an engineering student in Nepal. [0]

I l. Write the cover page, introduction, discussion and conclusions of your report on the
causes of road accidents on the highways giving just the outlines of the rest of the parts. [10]

***
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Alexanderwas established by his father, Phillip II, as
the centne of the of his futor, Aristofle, he rose to
fame like brilliant military the corse of history, rightfu[y eaming
histitle asAlorander Millitary cheif of all the Greeks. By
the time of his death enonnous empire, sfetching from Adriatic
sea to the Indias, and from Caucasian Mormtains to Eg;pt. He spread the Creek spirit far
and widl among nation who idolised this great man.

2. Answer any two of the following questions briefly: t5T2l

a) W}ry did the mother kill her son and then herself? [The mother of a Traitor].
b) What do you understand by 'a sense of proportion'? [Knowledge and Wisdom]
c) )Vhit do you mean by'a caiburattor? [The Carburation SysternJ

3. Re{ the text given below carefully, make notes and write surrmary of it: [5+5]
'Au&ority in the tweirtieth c€xrtury is uourhere what it was. In certain spheres it has

disappeared altogether. Public opinion no longer feels bound to inforce.morality as it did
by means of spoken disapproval and informal penatties. Fathen have ceased to nrle the
family, employers no longer enjoi the status of materials; the upper class have ceased to
inryire imitation as models oorr€ct behavaviour; school masters and university dons no
longer dominate the minds of &e young.....Things once considered inhorently wrong are

tolerated where they are thought to do no maniflst harrr: fomicationi adultery,
homosexuality, abortion, nudity and erotica flouristr ofily wtrere they were once legally
penalized or forced to be discteetly veiled. Adolescents, who werc once subject to the
edics of parental jurisdiction, live ab they please, often earning as much as their fathers,

and enjoying more legal rights at eigtrteen than their grandmothers possessed at any time
during their lives.

But the decline of authority in the twentieth oentury has not necessarily meant a rise in
liMy. For the concept of authority is not something which stands logicalty opposed to
that of freedom, although some unreflective people may think it does. Authority is really
a speciA kind of power which restll on the coisent and belief of those who live rmder it.
Without such fue assenf there can be no zuch thing as authority. So freedom in this
important sense is part of the very notions of authority. And when authority is rtmovd it
is only too likely that it will be followed either by the rule of naked power or by anarchy.

I
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4. Choose the correct wbrds ftom the brackets:

n

Eram. llcqulrtr' (2(166 .t l,rrtrr Ilrrtch)
Lcvel BE X'ult ltflrrlir to

Programne
BCq BME,
BIE" Pasi lt[.rlc 32

Year/Part m/tr fime 3 hn.

[0.5x1F5]
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a) The man and woman ..............deterrrined to tcll the truth. (is, are)

b)
c)
o
e)

0
s)
h)

0

She cannot with)
tbat trouble. (ha4 bad goD

j) Ifeel

5.

a) Lawrencg T.E. Revolt inthe Desert.NewYork:
b) Maclq John. A ltince of our Disordcr: The life of T.E.

uP,l998 i
c) Tabachnick, stephen E.Ed. The T.E. Lawrencehrtzf,e,

contrast the pollution of a city in

to air and noise pollution. Steam eirgines,

thst life in the industrial city alrd town
air has become a thing ofpast. The noise

buses etc. hay.e brought deafrress

has

ftrom

Athens: The U. of Georgia P,

Men and Lesbians. New York: Chelsea

on the effect of the problun of

t5I

lr0l

in Nepal. Show the title pege,

you have prepared. [0]

6.

1984.
d) Wolf, Daniel. Lives of Notable

Publishing 1995*

7. Write a short research article in about 500

' tansportation on todrisrn in Nepal.

3, As a secretary of your college uioru write the- 
meeting inventing at least five agenda.

of a recently conducted fiflh

9o Snppose that you are invited to submit a on establishing a company in ttp field
of your engineering interest &om a big

l5I

abstract, objectives and conclusion parts ofthe proposal

10. Suppose your project for establishing a factory rqldd to your specific field of
, enginearing is over. Write an outline of the projcclkompletion report including the

aMact obiectives , cost and recommendations in detail.

ll.Imagine that you are working on a project and it is going on. Write the second monthly
" rcport of the project in a letter {ormat.

ll0I

t6I
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BCT.B.Arri. Pasltfirrta-
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- Communication

/. Candidates are required to grve their answers in their own words as far as practicable.- / Attempt All que:stions.
{ Thefigures in the mugin indicate Fu! Morks.
/ Assume suitahle data dnecessary.

l. Aftertaking notes, write a summary of the following passage.

$bw it iE arrqtbl albcurc r:rpid rod emplctc oombugtion in thc cylinder of
. ro internrt mbrition qinq'thc fud end eir mixuuc Bust bc ttororgtrly
mircd; eod filthcr, it must bc io ttc oofiict proportionr for atl rurrning con-
ditions of the coginc. This il amomplishcd by mczor of a dcvicc crllcd e
crrbtrattor. I[ thii cerbuttttor, i etrcam of sir blo,wn ovcr e jet mircs inti-
ortdy with r spr;r of pctrol d,rer m o:rt oJ it" T.bc jct is inscrtcd isto a c&oLc
os vcohrti in thc intrlc msdful4 end is cupplicd with pctrol at atmoaphcric

Prcssuss.
Dusing thc ructioaatrolc of the pietoq thcprccsurciathe intelc Eaoifold

is bclor armmpbcric, and air ig induced thr,ougt thdintrt and bvcr th.jgt.
At tlurc & a fuha *rt b presflEe at the vcnturi the presaure diffcrcnoc
pEodric€d b largc enough to draw petrol up out of the j* and rtomisc it. Thc
levcl of thc pctrel in &c jet is hqrt oonitaot by the foet aod needle velvc in the
f,oet g$.qibcr, vhich actg 8l a niEBvoL for thc ftel. Abovs tbc vcotrui thcrc is
r tbrottlc ulvc opcr*od by the rccclemtor pc&t wbich oontrols the ssount
of mirturc rdsifrcd to thc cyihacr:

Howcrcr, thic simplc form of 
"iogloja 

carburcttor will aot gitc orcct
mixnrc strqgth for ell coginc a@* Thc chicf dificdty oocoodorcdis
thrt, .t higb ntildng qpgcdi thc eoro,mt of petrol retoi up rt thc jet witl in-
crcasc frster than the increaac in air-fow. Therrdorc r csthrcttorret to give
oorrect rnixtlrrGs at iow epccd wiil give a prcrgrcasivtly tichcr mixtrrc as &c
spced increasca. To compensate for this, a sond jet is ptovided fod fruo e

wcll qpcn o thc atmocpherc and rripplled witlr petrcl ftom thc floe chobcr.
Mrg ta ttulact thar rldl. @ilrrydrtng ja h bga than thc mein jct, it cen
supply pgtrol at a guic&cr ratc ttrrn thc aain jct uatil the wcll iB Gmpdd. As
tlrc speed is iacreas!4 morsrnd morc of thc petrol rcquircd is &ewn from
the main jee The ompcnertor jet crn now supply only aa muc,h paml ta c.8
pass through ghe smdl compeDsetot orifice in ttc floot ch"nbcr.

Anothcr problem to bo Eolicd ir that of starting. In ordcr to obtein thc
rich mixture required for starting, the thrcttlc must be almot clecd. As tlo
air octocity is thea wry lqu in thc-venturi, insufrcicnt pf.rol'is d;awtr out of '

the jer This difficulty is ovcrcomc by. thc provision of an idlcr jet in the *all of .

thc inta&euffold near the throalc valva This jct will only fqnction vbcn
thc throtde is nearly closed. When it is opened for fdrter running, thc suction
roundthcqdgeof thcthrottlc decreascs, ardthcidlcrautomaticallycquestoact.

[s+5]
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i2. Ansrerthe following questiors tniefly: (anythme)

a) Wnat is the importance of retrding books in otn life? [OfstudiesJ

[3,i'5J,,,.::,ii.:.,ii:;-,:ii
,::.!t' ii.. !r.

D Wrid a summary of ttre rcxt " The motlrcr of a Traitor". ffhe mottrer of a TraitorJ

c) Describe the importance of science with reference to the next 'The scientific
Attitude'. [The scientific Attitude]

d) wna-t are the factors responsible for failure in successful communication.

3. Choose the correct words from'the brackets: t0.5xl0]
a) Either you or I ............. supposed to do it. (are, am)
b) The government ...........;....decided to increase the salary of their civil servants. (have,

has)
c) The teacher said tliat we ......-......mortal. (are, were)
d) She says that she food. (wants, wanted),tt.|fe

e) This notice..............altered. (has been, have been)

0 A lot of the work ............by thri students. (is being done, are being done)
g) If I had enough money, I..........this car. (would have bought, would buy)
h) Unless you...........hard, you can't pass the exam. (work, don't rtork)
i) He died...........T.B last year. (with, of1
j) She always takes..............notes in her class. (up, down)

4. 'I'ransform the following references from APA style to MLA style:

a) Perkin, H:C: (1975). Air Pollution. McGraw Hill: NewDelhi.
b) Hall, Dauglas. (1989)- Dieital Circuits and Svstems. Macmillan:Newyork.
c) Morgan" J.H. (1960). Cathodic Protection. Macmillan: Newyork.
d) Slabough, W.H.(1954). Mechanism of Filiform Conosion. Oxford University Press:

USA.

5. Write a short research article on the effect of noise pollution in urban areas in Nepal in
about 300 words.

6. Edit the following passage which contains a good many errors.

Aristotle the iutor of Alexander the Great was born in Stagira in Macedonia in 300 BC.
Together with Plato,'he is regarded as one of greatest philosophers the world knew.
Aristotle was a true academic, concerned for Physics, Astronomy, Rhetoric, Literatr:re;
Political Science and History. His teachings has laid the foundation for modern scientific
thought.

7. Suppose you are the secretary of a newly foqmed committee of Public Health Care
Society. Write the minutes of the first meeting held recently inverting the agenda.

8. A large number of deaths are caused by earthquakes. To minimize the loss of lives you
want to do a study. 'Write a brief proposal to an organization sticking on objectives,
procedure and rationale.

9. The Minister for Road and Transport is concemed about the rapid increase in the number
of road accidents on the highways. As a newly formed commission chairman, uryite a
brief formal report investigaling th" 

"urr", 
and suggesting measures'to control the road

accident.

t4l

lt0l
t5I

!

I

,l

I

I

l

10. Write a monthly progress report to be
Roads on the constructiorr66Bagmati

submitted to the Cheif Engineer, Department of
Bridge near Thapathali.

:& tl.,I

t5I

t8l

tl0]

t8l
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25 TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2068 sai:hartr

/BackExam.
,Level BE Full Marks 40

l6Programme
BEL, BEX,
BCT Pass Marks

Year / Part III/I Time l%'hrs.

= Communication Il
,/ Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt All questiorts. j

'/ Thefigures in the margin inclicate Full Marks. .

,/ Assume suitable data if necessary.

l. Transform the following sentences as indicated in the brackets:

a) I've got a handy lap{op. (AmE)
b) Could you please lend me your car for an hour? (Informal English)
c)' It's believed that insomniacs are mentally ill. (Personal English)
d) Open the door. (Polite English)

2. Answer any two of the foliowing questions: ' : '

'. 1:::1 l: . 1 ..1 . . 11..
a)Howcanyousaythatbeautyisaformofpower?(Beauty)

b) 'Mere knowledge without wisdom makes education futile'. Justify this. (Knowledge
and Wisdom)

c) Write the description of the city under attack. (The mother of a Traitor)

3. Write a description of landscape view of the most enchanting place you have ever visited.

4. Draft a note of a twenty - minutes' technical talk on the necessities of preventive

. measures for the devastating earthquake in Nepal.

5. Assuming that you are the secretary of a social organization, write a notice including four
item agenda for the eighth meetihg to be held shortly.

6. Imagine that you have carried out a research study on the causes and consequences of
defoiestation in the hilly regions of Nepal. Write title page, acknowledgements, abstract.

and recommendation parts of your report.
,.LL

t4I

t4l

t8l

t6l

u0l



25 TRTBHWAI'IIJMVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2066 ,Jestha

BackExam.
40{evel iBE Fuli Marks

Pass Marks 16Programme
BEL, BEX,
BCT

Time 12 hrs.m/rYear / Part

Subiect: - Communication II (English)

/. Candidates arb rbquired to give their answers in their own words as iar as praeticable,
'/ Attempt AII questions.
'/ The figures in the margin tndtcate Futl Mgrks.
{ Assume suitable data ifnecessary.

1. Transfor-m the foilowing sentences as instructed in brackets:

a) What John bought last week was an old car. (spoken)
b) May I help you? (informal)
c) I beg your pardon! (BrE)
d) No, I don't want any more. (polite)

a) What change in attitude do you think the writer wants to bring about in her readers?
(Beauty)

b) Summarize the argument of the text 'Knowledge and Wisdom'.
c) Assume yourself as the mother and express your. feelings towards yotr son. (The

Mother of a Traitor)

How do you operate a telephone? Write a simple process description.

Assume that you have been appointed as a Secretary of a committee formed to advise a
Company to produce a handbook containing information about the conditions of services,
rutes.and,rggul{ion, and benefils. The committee held its first meeqng. Draft a three-
point agenda and the minutes of the meeting.

Write a complete manuscript of a ten-minutq talk on 'importance of reference materials
and their importahce'.

al Studies,You are writing a report to the director of the Central Institute of Environment
as the regional representative, Kathmandu on the problem.of water pollution in your
region. Include the following parts only.

Title Page, Abstract, Content Page and Recommendations

{.* *.

i4l

2.

a
J.

4.

'.

5.

6.

i8l

t4l

i8l

[10]
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25 TRIBHUVAN UNWERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2066 Bhadra

; - Cornmunication II

'/ Candidates are required to give their airswers in their own words as far as practicable.
/ Attempt Allquestions.
'/ Th€figures in the margin indicate Fult Marks.
{ Assume suttable data if necessary.

the following sentences as indicated in brackets.

needs to express oneself more clearly. (AME)
t4l

One
b) The govemment is going on with its stnrggle against inflation. (Formal)

*e)- M-M well we could have another holiday. (Written)
,-d)" When will you be meeting him? (Familiar)

//
/z'Anwer any two of the following questions:

*/r.'*,'* 
b.' 'a) How did Monna Marirrna prove herself to be a citizen and a mother? (The Mother of a\- Traitor)

b) \Mhy might it be important to understand aspects of other cultures' standard?
(Customs)

c) What ,r. ih" advantages of wisdom over knowledge? (Knowledge and Wisdom)

Describe the prnlesses involved in distillation cflvater in about 150'words.

Write a note for a thirty-minute technical talk on "Glaciers; one of the water resources of
Nepal".

ft'/' lt o^e the three agendas, and. write the minutes of the meeting relating to construction
v of a water supply scheme in yor:r V.D.C.

1;\-Wnte a report on The Damages Caused by the Kosi River including only the title page,

\{t preface and conclusion.

{. )f {,

t8l

I9,
L+l

t8l

t6l

[10]

Exam. Resular / Back
Level BE Full Marks '40

Programme Pass Marks 16
BEL, BEX,
BCT

Year / Part m/I Time 1%brs.



25 TNTEHWAN UNIVERSITY

INSTITTJTE OF ENGI}TEERING

Examination Control Division
2065 .Shrawan

Exam. ReEularlBack
Level BE

BEL, BEX,
BCT

Full Marks 40

Programmg Pass Marks t6

Year lPart u/I Time 1%hrs.

Communication II
{ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt Att questions.
t ,Th"iSrrA ;" the margin indicate Full Marks.,/ Assime suititble data if necessary.

1. ey the following sentences as indicated in brackets:

qf Canaidates are required to give their answers in their own words. (Spoken)
b) How do you do? (Informal)
c) ou read this book-

door.

2. Answer any two of the following questions:

.-$r Summarize the aigr:meut of the text 'Use and Misuse of Science'.
b) If beauty is a source of power, why does the writer object to women's striving to

gttanit? @eautfl
, XWhat was the con{lict in the mother's mind and how did she resolve it? (The Mother\/ 

of a Traitor)

3. Pppare a note for a talk on 'Importance of PowerPoint presentation in technical
lasting for 30 minutes.

Assume that your have recently taken over as the secretary of a_public limitqd Lompalry.
You come to know

to call

a simple description of a 'paper clip' foilorved by pictr:re illustration.

Prepare a cover page,pieface and conclusion of a report on 'Development of Information
Technology in Nepal'.

**tF

,

141

t8l

t8l

t6l

i4l

[10]
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25 TRIBHWANUNIYERSITY

INSTTTUTE OF ENGINEERING

Examination Control DMsion
2063 Baishakh

Exam. Reeular / Back
Level BE f,'ull Marks 4A

Prograrnme
BEL, BEX,
BCT

Pass Marks 16

Year / Part m/r Time l%brs.

Subject: - Communication II (English)

,/ Candidates'are required to give their answers in their own words as far as practicable.

t #:ry;# ?:",#T:, d" indic at e p ullenr*s./ Assume suitable data if necessary..

1. Change the following sentences as indicated in brackets.

a) Their houte is different that orus. (BRE)
b) One cannot succeed unless one tries hard. (AME) L

c) 'it is necessary that every member should inform himself of these rules (AME)
d) The congress insisted that the present law continue to operate. (BRE)

2. Answer anytwo of t4e following questions:

a) Whymight it be important to understand aspects of other cultures' standard?
b) Show advantages of wisdom overknowledge.
c) .'Is it she?' 'it is she!' what does this exchauge tell us about what the people thought

of her? What did they do whe,n they saw her? Why?

3. lVrite a brief description of a mechanical tool that you frequently use in your fieid of
,

4. Prepare a twenty minute technical talk on "Causes and effects of vehicle smoke emission
at high taffic load horus'n.

5. Assume that a body is'formed to improve teaching leaming situation in your campus. As
the secretary of that bodywrite a notice along with three age,ndas to call its first meeting.

6. You are asked to prepare a report on 'Price hike in Nepa['. Write only the fotlowing parts
of that report:

a) Preface :

b) Acknowledgements
c) conclusion 

*+*

t4l

t8l

14j

t8j

t6l

t10l
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2512-2 TRIBHUVANUNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
206:2 Baishakh

Exam.

Programme
BEL, BEX,
BCT

Pass Marks l6

Time l% hrs.Year / Part m/I

1
1

I

r
q

I

n

s
,/ Candidates are required to give their answers in their owt *ords as far as practicable.
/ Anempt All qttestions. .

'/ The figures in the margin indicate Full Marks.
/ Assume suitable data if necessary.

1. Change the following sentences as indicated in bractets.

a) The rneeting rvill commence at 4 PM. (informal)
b) Would you please accept my invitation? (familiar)
c) My book is different than yours. (BrE)
d) The government is planning to enforce the rules strictly. (impersonal)

2. Answer any two of the following:

a) Describe the effects of customs on the guests of a trader's wife and a youth from
China.

b) Who is a better person according to Russel - a knowledgeable man or a wise man?

c) \['hat was the conflict in the mother's mind and horv did she resolve it?

3. Write a simple description of your campus library in about 150 words.

4. Prepare thirty minute's technical talk causes and effects of air pollution in Kathmandu
Valley.

5. Suppose you are the coordinator of a seminar on 'Scope of Electronics Engineering in
Nepal' to be held shortly in Kathrnandu. Draft a letter for calling the meeting.

6. You have got a contract to construct a new boy's hostel in the campus premises. Prepare
the title page and write abstract and conclusion of the report that you have to send to the
concerned agencY' 

***

t4l

t8l

14l

t8l
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ffi



:

I

i

I

25 TRIBHWANUNiVERSITY

INSTITTJIE OF ENGiNEERING

Examination Control Division
2062 Poush

Exam. Back
Level BE Full Marks 40

Programme
BEL, BEX,
BCT

Pass Marks 16

Year / Part m1I Time lYzfus.

Subject: - Communication English II
,/ Candidates arp reqgired to give their answers in their own words as far as practicablQ.
,/ Attempt All Etestions.,/ fnrfigaG in the margin indicate Futl tuIarks.
,/ Assume suitable data if necessary.

i. Transform the following sentences instructed in the brackets.

a) One shoul-d always look after his money. (BrE)
b) At whom are you looking? (krformal)
c) I demand that Hari go there at once. (BrE)
d) The meeting will comrnence at 4 PVL (krfonnal)

2. .Aaswer an two of the follorving:

a) "War for the means of existence will be inevitable". lVho wili fight the war against
whom? Explain it on the basis of the quoted statement. (The Use and ivlisuse of
Science)

b) Justify the decision and action taken by Monna Morianna? (The N{other of Traito$
c) What do you understand. by "Concept of Culture" discuss as an antluopologist.

(Customs)

3. Write a short technical talk lasting for twenty minutes on 'the causes of deforestation in
Nepal',

4. At the tenth meeting of the board of directdrs of Narayani Pharrnaceutical LaboratoryPvt.
Ltd., Birgunj, the following agenda were discussed.

7.01 Minutes of the previous meeting
7.OZ Chaimran's report- 7.03 Appointment of an auditor for the next year

-7.04 Purchase furniture for common room

Foliowin-e the complete format prepare the minute of that meeting.

5. Imagine that you are a chairman of a five member commission formed for investigation
of leakage of current at Ratna Park. Prepare a short report on the findings of the

investigation. Inciude only the follorving sections: Cover Page, Acknowledgemeni,
Abstract and Table of Contents.

5. Write a sirnple <iescription of a hammer in about hundred and fift,v words.

lZxal

t/1
L'tl

t8l

t6l

[10]
l4ll
L'l
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35?.3 TRtsHW..CNU'I{i\'ERSITY

D.iS TITUTE OF ENGINEEIUNG

Bxamination Control Dir{sion
2061 Baishal<h

lBack :,.i

Year / Part IiIiI lri

Exam.
Full iflarks 40LcveI

Programme Pass Iflarlcr l6BEL. BE,v-
BCT

Subjea: - Enqlish

,/ Candidates arg iequire.{ to give their arxrvus in their own ';ords rs k as prgcticable.
/ AtternptAll questions.
i' The.figures in the margtn indicate Futl l{arhs.
/ Asstme xritable Cota ifnecessery.

i./ Transform the follorving se,ntences as instructed in the brackets.

aj -{fter his dad's deat}r- Petler had ro change his job. (into For-maii

4 *. congress insisted that the present taw sirouta Ue continued t operate. (i*o .fur.E)
c) rWhat is y-our name? (into Polite)
d/ Non-stop sound of the blower made Pete's old s'oman hit the roof. firco Common

Corer
,/

/ A4s*tr in brief any two of the followings.

y' Explain the meaning "if ethical principles den-v our right to dc evil that good may
come, are we justiEed in doing good n-hen the foressble ccnsequence is ert[','" ([Ise
and fuIisusc of Science)

- 5 Oo you support the decision taken by lvlonna N{arianna? Suppori 1'ow opinion wit}r
references Aom the text. (The L{other of a Traitori

c) \l'hat is Christian concept of "beauty"? Compare it rcith that of S'.rsan Sontry's.

/ Prepare a 'technical talk' on tre computer and internet s3.'stem in about- 2rl,l words.

f Kt.p a short minute of a FSUmeer"lng basetl.an tire follo'*rng agenda.

f Extra-activities programme
b! Launciring cleaning-up campaign to keep the campus mvironmenr clean

I' S.{ARC institrtional tour
d7 Publication of a jo'rrnal

9Y Shifting of uaion olllce from Blocl:'A' to Block'B'
,/

5l Inzgne you are a chairperson o[ a five-rnembered ccmnission fcfined for irrvesiigation
' th'e causes cf the national black out for 2 da.v.-s in Nepal. kepare a short report on fu\e

trndings on the inl'estigation. Lrclude only rhe foliorving xctiens:

cover- acknorvl ed gen ents, cont ents- conclusi on

Describe the location of vour campiis.

lF*)t

t4l

[2xa]

t8I

t6J

lt 0l

l4l



05 TRIBHUVAN TINIVERSITY

INSTITUTE OF ENGTNEERING

Examination Control Division
2071 Bhadra

Exam. lle gullr / Ii:rcl'
LeveI BE FulI Marks [n
Programme BCE Pass Marks 32

Year /Part IIL'II Time 3 hrs.

(cE6s2)

r' Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
r' TheJigures tn the margin indicate FAll Marks.
{ Assume suttable data if necessary.

l. |.pnat is building? Explain various types of building with sketches. t8I

b)-.Explain the consideration of heat, ventilation light, sound, orientation and moisttrev 
movement in a building with sketch where necessary. tSl

2. -aYWhat are the functions of foundation? Explain the types of deep fourdation withv 
necessary sketches. t8I

I Whu, is mortar? Describe the estimation of mortar requirement. t8l

3. g).zWhat is roof used for? Sketch out different O?es of roof and show their parts. t8l

'fu{O"scibe essential elements of a stair. Define ladders, lifts and elevators and ramps. t8l

4. gfDraw a section of solid ground floor with necessary details. t8l

- b)zDefine shoring. What are the objectives of shoring? Describe the types of shoring\-/ 
with necessary sketches. t8I

S.gYExOlain the proqess of painting works on masonry surfaces. What may be the causes

of cracks occurred in a building and what are remedial measure to cracks? t8l

$Zescribe septic tank and soakpit with necessary sketches. t8I
***



05 TRIBHUVAN I.'NIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2070 Bhadra

Exam. Itcg u l:t t'

Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part miu Time 3 hrs.

Subiect: - Buildine Techrclogy (C8652)

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

;

l. a)

b)

2. a)

b)

3. a)

b)

4. a)

b)

5. a)

b)

What do you understand by orientation of a building? How do the requirements for a
building be met from the orientation?

Describe positive and negative side water proofing system. Illustrate with necessary
sketch for provision of DPC for basement in ordinary soil.

Discuss cornmon problems with existing foundation.

What is first class brick work in l:6 cement sand mortar? Calculate materials for
10 cum brick work except bricks.

Show a flooring details of a floor (ground) that has a connection with extemal wall
and floor finish with mosaic tiling.

Define shoring. Describe various types of shoring with necessary neat sketches.

What do you understand by pointing works? Explain procedure of pointing work.

Why is rain water harvesting necessary in a building? Explain any method for
harvesting rain waters

What are the factors to be considered for limiting fire spread? Clariry each point
briefly.

Explain various remedial methods of causes of cracks in a building.

**r[

14+41

12+61

t8I

[3+s]

t8I

t8I

[3+sI

[4+41

[2+61

t8l



02 TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2070 Chaitra

Exam. Old Back (2065 & Earlier Batch)
Level BE FulI Marks 80

Programme BCE Pass Marks 32

Year / Part m/r Time 3 hrs.

Subject: -Building Technoloey @G633CE)

r' Candidales are required to give their answers in their own words as far as practicable.

'/ Attempt'any Five questions.
/ Thefigures in the margin indicate FuA Marks.
/ Assume suitable data tf necessary.

l. a) What are the sources of moisture in a building? E7<plain'different methods for moisture contol in

the building with necessary figures. 12+61

b) What is human thennal comfort? How human body maintains the thermal balance? Describe tre

thermal prcfe,r'eneesatrectingcomfort. 12+241
2. a) What are the general classification of foundation? What are the common poblems of existing

foundation? [4+4]

b) \Vhat are tre objctives of strcring? Discuss fir brief about the dead slrore with nessary figu€s? 1Z{61

3. a) Define roof and i6 t)"€s. Describe briefly about the double timber roof with necessary figures. t4+41

b) Design and draw plan of a 1.2 m wide doglegged strir for a rcsidentiat building with 3 m floor

[4+41height
4. a) What are the functions of door ard windor{? Draw elevation of bancned fur and gla?ed windorv

having woode,n menrbers. [2+3+3J

b) Why joints ar€ necessary ftr civil curstustion work? Describe expansion joint in a buitding with

neat sketchs. [4+41

5. a) Wtrat are the requirements of good prtition? Desstib€ the types of partition with the basis of loading

system. 14+41

b) What is domestic water supply systein? Discuss tre types of drainage system with necessary figur€s. [4+4]
6. Write short note on any four of the following topics: $x4l

a. Generalprincipleofelecticalservices 6. Brickcladding
b. Air-Conditioning e. Sound insulation

c. Timbering of tenches

*!f *



04 TRIBI{WANI.'NIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2069 Bhadra

Exam. lLcgrrlur (2066 & [-:rtcr l]trtch)
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year lPart m/II Time 3 hrs.

Subject: - Building Technology (C8652)

./ 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 suitable data if necessary.

What are the requirements of ventilation? Explain moisture movement through
building components. 14+41

What do you understand by thermal performance of building components? Explain
the various methods of thermal insulation for exposed walls and roofs. t8I

Define foundation. Describe types of foundation with necessary sketches. t8l
What are the types of flooring? Exptain the process of Temazzn finish floor. [3+5]

Draw and explain different components of timber collar beam roof with their sizes.
Explain different types of roof covering for pitched roof. t8I

Explain the preparation of cement sand mortar (l:6). Differentiate between random
rubble, coursed rubble and Ashlar stone masony with sketches. 14+41

Define stair. Illustrate the elements of staircase with figure. t8l

With the help of neat sketches, differentiate between solid and suspended ground
floor. t8I

How do you make a brick masonry buildings earttrquake resistant? Explain with
sketches various trleasures adopted. t8l

Illustrate components of the rooftop rain water harvesting system. t8I
***

1. a)

b)

2. a)

b)

3. a)

b)

4. a)

b)

5. a)

b)
a'i'

t(
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I . 02 TRIBHTJVAN I.JNIVERSITY

INSTITI..TTE OF ENGINEERING

Examination Control Division
?068 Baishakh

Exam.
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part Tirne 3 hrs.m/'t

/ Candidates. are iequired to give their answers in their own words as far as practicable.
/ Attempt aiy Fite questions.
/ The.figures in the m.argin indicate FuIl Marks.
/ . Assume siitablc data if necessary.

1. a) What is moisture? What are the sowces of moisture in a building? Describe the
method of moisture coOntrol in the substructure of a RCC building? 12+2+4)

b) What are the charaiteristics of atdible sound? What are defects occurred due to
reflected sound. Explain briefly the different methods of sound insulation. t8l

I

i

I

I

2.- a)

b)

3. a)

b)

4- a)

b)

s. a)

.b)

Explain the different. types of thermal insulating material. Explain the different
process of insulating various building elements such as roofs, exposed walls and
doors and windows.

What are the general classifications of foundation? Describe the common problems of
existing foundation. [4+4]

What are different elements for vertical circulation in a building? Design a RCC
doglegged staircase for a residential building in a room of 4.5m x 2.3m and floor
height of 3m. Assume necessary data. Give neat sketches of the plan and section. 12+61

What are the different components of doors and windows, explain with necessary
sketches. Explain the different tlpes of doors with the help of sketches. t8l

Define roof. What are the types of roof? What are the functional requirements of
roof? Describe briefly the single roof and its types with necessary sketches. t8l

What are the types of joints? Vtrhy.joints are important in building constuction?
Briefly explain the ex.pansion joint in a building with necessary sketches? ' . 12+2+4)

What do you understand by temporary constuction in thg building? bescribe the
types of temporaqr construction withnecessary sketches. t8]

Why cladding is important to a building? Illusffate the types of cladding with respect

,to construction technique. . 12+61

What are internal partitions? What are the requirements for a good partition? Explain
the classification olpartition with respect to materials.and loading systems. 

' 
[2+2+4]

lax4l6. Write short notes on:

a) Day light factor
b) Septic tank and soak pit
c) Types of electrical wiring
d) Air conditioning

{.+*
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02 TRIBHIryANI.JMVERSITY

INSTITI.NE OF ENGINEERING

Examination Control Division
2067 Ashadh

Exam. Regular/Back
Level

Programme

BE F'uIl Marks 80

BCE Pass Marks 32

Year / Part m/r Time 3 hrs.

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

Thefigures in the margin indicate Full Marks.
{ Assume suitable data if necessary.

l. Jt How does moisture movement occur in buildings? Explain the different types of
condensations and their effects on building materials. 14+2+27

W How do absorptive *ut.riul, absorb sound? Write down the general considerations' for noise control in buildings. l4+4J

2 v

a
J

I
*

What are the various causes of foundation settlement? Define underpinning and
explain different methods ofunderpinning with neat sketches. tS]

What is.roof covering? Differentiate double and triple roofs with constructional
details. t8l
What are the functions of openings? Explain any two tlpes of door and windcw based

$) Define staircase. For a given space of 4.8m x2.25mwith floorheight of 3.6rrr, design
a RCC dog-legged staircase. t8l

4. 9 Why is it necessary tor'provide a joint in building stucture (especially cernent
concrete skucture)? Draw a neat freehand sketch of vertical wall section showin$
dxpansion joint at.foundation, plinth, lintel, floor.and rooflterrace level for a typical
residential building having 35qT{n thigk brick *ull: . : : : 12+6)

What is temporary construction work? Differentiate between brick layer's scaffold

What do you fnean by building finishes? Differentiate between tile hanging and stone . '

cladding in extemal wall surface showing section (vertical) with neat sketches. . 12+3+31

What are the types of suspended ceilings? Describe their functions and methods of
construction. tS]

vl

5. a)

b)

6. O What are the general principles of electrical services systems? Explain wiring systems
and also discuss about the safety precautions to be adopted while using electricity and

b-) What is domestic water supply system? Discuss with relevant sketches about septicr 
tarrk soak pit 

)pltsarr of sewage disposal at residential building site. Vpl

,l

+

rf :F*
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02 TRIBHWANUNIVERSITY

INSTITUTE OF ENGINEERING

Examination Cqntrol Division
2065 Bhadra

Exam. Resular / Back-

Level BE Fuil Marks 80

Prograrnme BCE Pass Marks 32

Year / Part m/i Time 3 hrs.

Candidates are required to give their answers in their own words as far as practicable.
Attempt All quations.
Thefi.gures in the margin indicate Full Marks.
Support your ansy)er with sketches wherever required.
Assume suitable data if necessary.

i/nir",rrs atout thermal comfort in building. How can we achieve thermal comfort?
Explain about active and passive methods for heating and cooling. Support your atrswer
with neat and clean sketches.

, / ,Defite foundation.with.its types. Wha.t are the causes of foundation settlemint'and howv 'can 
we provide heatorent for foundation settlement? ' . .'

OR

What is basement floor? What type of wall is appropriate for basement wall? Explain
' about waterproofing techniques in basement. Support your answer with neat and clean

y'ketches.
/

). ,/. Why are joints necessary in the building structures? Describe in detail the types of jointsv in structures and.their uses.

OR

Define paints..What are the ingredients of oil paints? What are the characteristics of good
paints? How do you undertake painting works in new and old woodwork?

,/ a) What is roof? Sholv the comparative advantages and disadvantages of slope and flat
roof.

b) Describd shoring antl scaffolding. Why are shoring'and siaffrcldiir[s used in'buildihg

Ii6]

[i6]

[1 6]

t8l

lax4)

i8l

constuction?
,/

y/Write short notes (any four)

Tfrwinar*s and its types
p)- Electrical safety in building
y'f r.Septic tank and soak pit
.&) Fire protection in building
e) Plastering and pointing in building

{.*.*

i

I
I

$
t,



3'
ll
!:

r
.!

;

t. :r-l;8. i.

., 
.: 

',I;:'

02 TRIBHWAI.TI'NIVERSITY

INSTITUTE OF ENGINEERING

Examination Controi Division
2066 ilestba

/ Candidates are required to give tbeir answers in their owri words as. far as. practicable.
{ AnaryttanyEJfulquesticins. :

/ Thefigttres in the margin indicate Full Marks.
/ Asswne suitable data if neceSsar!.

l. Describe briefly about re,newable and non-renewable sources of energy highlighting the
world sce,nario. Explain the different ideas to trap thb solar energy in building with the

,. ffi:*"flf.:::T:ll]il o,,"ing erements? Exprain dirrerent -",noa, o, **"n 
r'*ul

we can stop moisture entering to building. [5+5]

3. What is basemerlt floor?- Explain abiiut different water proofing method for basement -

yith ne1,-fr.rd clean sketches. [3+3]

4. Draw complete details of * n.C.C. dog-leggea ,i"ir"rr" for an offi., building leading
from the gound floor to first floor. State reasons for size of the risers and treads adopted
by you. The size of stair is 4.8mx3.0mx3.6m (heigh|. [0]

5. How we can properly manage the water supply and sanitation slatern in building?,
Explain the function of septic tank'and soak pit in sanitation system with the help of
sketches. [4+6]

6. Why temporary construction is necessary in building construction? Differentiate between
single and double scaffolding with constructional daails. [4+6]

7. What is ioof? Write down requirement of good roof. Explain about pitch or slope roof
and mention its types with the help of sketihes.

8. Write shortnotes on (ani foru) :

a) Lifts and esca-lators

b) Electical wiring systern inbuilding
c) False ceiling
d) Cladding
e) Constnrction joints

0 Underpinning

[4+q]

12.5xa)

9. Define the saG bearing capacity and ultimate bearing.capacity. Explain the methods to
improve bearing capacity of soil.

. :iri*
.'.. '-' '- : ,- '- ; '- . - ' ,-. -.'.

l3+7)

i

;

,
I

l,

F
:.

I

Erem. Itlitft
I,€YGI BB hll Marks 80

Programme BCE Pass Marls 32

Yeai / Pert mlt Tlme 3 hs.
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03 TRIBTiWANUNTYERSITY

INSTITUTE OF ENGINEERTNG

Examination Control Division
2O65 Shrarilan

Exam. Resular/Back
Level BE FullMarks 80

Programme BCE Pass Marks 32

Year / Part Itr/I Time 3 trs.

Subject: - Buildine Technolosy

/ Candidates are required to give their answers in their own words as far as practicable.
{ Auempt All queilions.
r' Thefigures in the margin indicate Full Mailcs.
{ Support your answer with slcetches w'herster.required.
y' Assume suitable data if necessary.

1. Explain briefly human thermal comfort. What are the thercral factors affecting thermal
comfort. How human body maintains thermal balance. Explain yor:r state,ment with neat
and clean sketch.

OR

What do you understand by Energy Conscious Design? Describe briefly the design
consideration of Energy Conseious Design. Also describe the renewable and non-
renewable energy, their sources and their respective sxamples.

2. Define stair. What are the functioual requirements of good staircase? Degign a dog-legged
staircase for a public building in a room of 5.0mx4.0m and floor to.floor height 3.0m.

. Assume necessary data. Give neat aid clean sketch to support your design.

3. What do you know about the methods of soil exploration? Defiae safe bearing capacity of
soil and describe briefly the methods sf improving bearing capacity of soil.

OR

Define undsrpirining. Describe its necessary. What are the operations to be caried out
before underpinning? What are the necessary precautions to be taken whilst
underpinning? Describe briefly the methods of underpinhing.

4. What is shoring? f,lustrate the uecessity of shoring. Describe the types of shoring.
Support yo* *r*br with neat and clean Jketch giving-the names of ditrerlm parts.

OR

Define roof. What are the types of roof? What are the fi:nctional requirements of roof?
Describe briefly the single timber roof and rts Erpes with necessary figures.

5. Write shoit notes (any foru) 't .
a) Windovrs and its types with cleau sketches
b.) Ceiling: their types and fixing details
c) Plastering and its tlpes
d) Water distibution system and its design
e) Joints in sfructures and their necessity
0 Painting on metal and masonry surface

***

[16]

[16]

[16] .

[16]

[axa]

n
lt

b,'
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. 03 TRIBHUVAN UNTVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2064 ,.festh,a

Exam.
Level BE FulI Marks 80

Programrne BCE Pass Marks 32

Year / Part m/I Time 3 hrs.

Subject: -

,/ Candidates are required to give their answers in their own wor-ds as far as practicabie.

'/ Attempt A.tl questions.

'/ Thefigures in the margin tndicate Fult Martcs.
'/ Support your aniwer wtth sketches wherever required.
./ Assume suitable data if necessary.

Moisture is the main probiem in the building: Please illustate the effects of the moisture
in the building. Describe the main sources of moisture and explain how it moves through
the'building component with sketches. [16]

OR
'Define thermal comfort? Describe thermal factcrs affectiag humin comfort. Explain
thermal balance of a building. Give neat and clean sketch whenever necessElry.

2. Define staircase. Illustrate ideal requirements of the stair. Describe the different tlpes of
stair by shape in plan with neat sketches. Design ?r op€rl:well staircase.for a pubiic
building'in ahatt of 6.0m x 3.5m and ceiling height 3.0m. The thickness:of th6 floor strab

is 120mm. Assume necessary data. Give neat and clean sketch (plun and section) to
supportyourdesign [16]

3. What do you understand by temporary constuction in the buitding? Describe the types
and requirements of ternporary constrrctions with necessary figues. [16]

4. Define paint and varnishes used in the building. Illustrate the constituents of an oil paint.
Describe the painting prgcedirres on; new and old woodworks, metal works and cement

[16]surfaces.

OR

Define roof and its types. Iliustrite the functional requirements of a roof. Describe briefly
singie and double timber roof with necessfiy figures.

5 Write short noteg (any four): [ax4]

a) Basement and retaining wall
b) Cladding: its types and functions
c) Septic tank and soak pit
d) Doors and its types
e) Partition wall and its types

0 Wiring systems

***L

T



tr-
ii
H

ry'
t,

O3N-2 TRIBHUVAN TJNIYERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2062 Baishakh

Exam. Resular/Back
Level B.E. Full Marks 80

Pass Marks 32Programme i BCE

Year / Part III/I Time 3.hrs

s :.B
'/ Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt All questions.
'/ Thefigures in the margin indtcate Full Morks.
'/ Support your a4siwer with sketches wherever required.
./ Assume suitable data if riecessary.

1. Write briefly on the thermal performances of the building sections. Define transmittance
and find the transmittance of a composite-wall that consists of ll0mm brickwork
(1/2 brick) as outer leaf, cavity of 25mm, thermocole insulation of 25mm, 110mm
brickwork as inner leaf. There is 12mm thick plaster on external side of outer leaf and

intemal surface of the inner leaf. The conductivities of the brickwork, cavity, thermo Cole
insulation and plaster are 1.15, 0.026,0.034 and0.72 WmoC respectively. The interyal

' and external surface conductances are 8.12 and 10.0 W:n2oC. Drarv a neat sketch of
thermal gradient of this composite wall. U6]

OR

Describe human thermal comfort and the thermai factors affecting human comfort. How
does hurnan body maintains the thermal balance. Explain sun and thermal balance of
human body with necessary sketch. Illustrate briefly the thermal preferences.

2. Define staircase. Mention ideal requirements of the stair. Describe the different types of
stair by shape with neat sketches. Design a dog-legged staircase for a residential building
in a lobby of 4.5mx3.0m and floor height 3.0m assume necessary data. Give neat and
clean sketch to support your design t16]

3. Describe briefly the causes of for.rndation settlement and also the effects resulted in the
' structure from the unequal settlements. Explain the reasons for not preferring black cotton.

soil in the foundation? t16l'oR
What is underpinning work? Why does it necessary in the structure? Write down the
sequences of operation and the methods of underpinning.

4. \\'hat is construction joint in the structure? Illustrate the positions of construction joints iri
beam, column and slab. Describe the methods of joining new concrete to old one in'the

5. Write short notes (any four):

tl6l

lax4!

,.i

a) Retaining wall and forces actingyjL
b) Energy conscious building and fts design considerations
c) Partition rvalls: their types and functions
d) Pointing: its qvpes and procedure
e) Water supply and its distribution system -
f) Noise and its effects

d<**

r.



06 TRIBHWANUMVERSITY
II{STITIJTE OF ENGINEERING

Examination Control Division
' 2062 Poush

Sabject: - Building Technology

'/ Candidates are required to give their answers in their own words as far as practicabie.
/ Attempt AII questtons. .

./ All questions carry equal marlcs.
/ Assume suttable data if necessary.
'/ Support your answer with sketches wherer-er necessary.

i. Moisture is the great problem in the building, .,lrite down the effects of the moisture in
the building. What do yori understand by Moisture control- in the building? Describe
briefly the different methods of moisture control for different sources of moist'are.
Explain your statement with neat and clean sketch where ever necessary.

OR

What is natwal and artificial lighting in the.building? Define day light factor with
necessary figure and formulae. Calculate the internal illumination of your class room
having day light factor 2.0% and outdoor;llumination 7000 lux.

2. What do you understand by the temporary construction? Illuskate the conditions of
applyrng shoring in the skucture. Describe in detail the types of shoring with neat and
clean sketches.

OR

Describe briefly on formwork for excavation and Cifferent methods used in timbering of
trenches for firm and loose soil. Define formwork for reinforced concrete construction
and its principal requireraents. Illustrate sketches whele ever necessary.

3. Define roof and its types. Illustrate the functional requirements of a roof. Descibe briefly
single, double and kiple timber pitcheC roof with necessary figtres.

OR

Describe the joints in the structure. Iilustrate the types of joints. Explain briefly the
expansion and construction joints and their probable positions in the structure.

4. What are the fimctionai requirements of good staircase? lVlention the tlpes of staircase
(by shap.e) with neat sketches. Design a open-well staircase for a public building in a

room of 5.5mx3.5m and floor height 3.6m. Give neat and clean sketch of plan, sectional
elevation and necessary tietails.

5. Write short notes (any four)

a) Cement Plasteing: its types and procedure of
b) Ceiling: its uses, requirements and r,1pes

c) Cladciing: its types and functions
d) Septic tank and soak pit
e) Window and its tlpes
0 Painting on old wood works anC cement surfaces
g) Passenger tift and. qrySfrt Un

**i.

-.
ap-plrcation
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Exam. Back
Level BE Full Marks 80

Programrne BCE Fass Marks 7)

Year / Part m/I Time 3 hrs.
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YI TRIBHWAI{UNTVERSITY

INSTITUTE OF ENGINEERING

Examination Con trol Division
2071 Bhadra

Exam. Re gular / Ilarlr
Lerrel BE FUII Marks 80'
Programme BCE Plss'llfarks
Year/Part m/[ Time, 3 hrs.

13+21

and

{

Candidates are required-to gtve their anwvers in their own words as far as practicable.
Attempt AII questions.

\

!
I

I
I

I

l

,)

I
I

t

TheJigures in the margin infrate Full Marks.
Necqsum fisures are ffiached herewith-
Assume suitable data dnecessary.

l. Justify the need of inigation development in Nepal. Define cropping intensity arid
irrigation intensity. i "

2. Thebase period, intensity of inigation and duty of various crops under a canal inigation
system are give,n in the table below. Find the reservoir capacity if the canal losses are

t8I

3. Draw a t5rpical ctpss section of a canal in partial crittiug and partial filling and label at
least fivedifferent cqr.ral elemcnts on it.

4. a) Sides of an irrigation canal with the followingdesign parameters are well protected.

What will be the stable depth and bed width of such a canal?

t5I

Q:5m3/s, dso=3crn, i= I in500

slope of a chaonel in alluvium in 1/6000. Find the channel section and the
maximum discharge which can be allowed to flow in i[. Take f : 1.0.

5. A diversion weir with a vertical droq to be designed for an inigation system has the
following data Design flood :4000 m'/s; Natrual width of the soluce river = 300 m; Bed

material: Coarse sand, Bligh's C = 12; Lacey's f :1.2; Height of weir above low water

= 3.0 m; Top width of the crest :2.0 m. Fix the lengttr of the floor accordlng to Bligh?s
principle and design the length of flocir and depth of cutoffs using Khosla's seepage

theory. Compute the'thickness of the floor at key.points. Make zuitable assumptions if
necessary. Draw a neat sketch of the designed weir.

6. What is meant by river training works and what are the different objectives served by it.
What are the underlying principles behind the determination of spur spacing. Draw L and

. X - section of a typical ipur. Il+2T21
7. Describe the funstions of different regulating structures used in an irrigation system.

Desigu the c:rest and cistern of a drop sEucture (Sarda type) for a discharge of 9 cumecs

and a drop height of 1.2 m: FSL rls and d/s : 105.7 m and lM.5 m; Bed Level r.r/s and

dls:104.2m and 103.0 m; Bed Width r/s and d/s: 8 m; Side Slope of Channel : l:1. t5+l
i

Crop
Base periods

(davs)
Drrty atthe field

ftIa/Cumecs)
Areaunderthe crop

. ftectares)
Rice 120 850 3000

t20 1700 4500
Susrcane 360 750 5400
Veeetables 120 6s0 1200
Cotton 2W ' 1300' '2200
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9.
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. ; ''i.
8. Determine bed and water levels at four critical locatiori5:,.of the cagal water way at

qr-it-rnof Syp-honicAqueduct,d.esigudwiththefollowingdutu.,

eaEal- 
1 

:

i Full'sunply discharge = 40 m3/s i' '

. f_r{!_s.lpply.level:15l.8m , ,'.
Siqe-s,tope: 1.5:l
Depth ofwater= 1.5 rir

Bedwidth =32m i''tr.

Drainage

Ma:<imum flood discharge = 520 m3/s
Higfu flood level: 150.6 m
Bdlevel:148.2m
Normal gnound lerrcl = 150.00 m

!

'., l: '

:. :
,l

I rr,."': -'-

List out the main effects and preventive measur€s of watei logging. Estimate the rate of
internd dminage discharge in lps/ha from btmded rice fields qf ,T€rai area. The 3-day
design rainfalt of l0 years frequency in that afea has been estimated as 400 mm. Make
zuitable assuurptions for removing exoess water from the fi.gJd of Terai:

**'+ ' l'

t4+6I

)
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W TR,IBHIJVAN IJNIVERSTTY

INSTITUTE OF ENGINEERING

Examination Control Division
' 2070Bhadra

Eirr, l{cgulal'
Lc?el BE Full Marks. 80

hegreEffi BCE Pess Marlrs 32

Yeer,rPert m/II Time 3 hrs.

Subject: - Irrigation md Drainage Engineering (C8654)

/ Candidates are required to grve tfuir ansr*rers in &eir own words as far as practicable.
J Attempt AII questions.
/ Ihe figures in the margin indbate Fufi Msrhs-
/ Assume suilable data dnecesswy.

l - Writing various methods of surface inigation, discuss the suitability of drip and sprinkler
inigation.

2. A minor commands 400 ha of inigable area. It is proposed to consider wheal crop in the
whole command area. The kor period for the wheat is considered 3 weeks. The kor depth
hasbeenassessedtobe l0cm. Inthisperiod2.T5cm of rainfallisnormallyexpected
with such an intensity that 50plo of this could be taken as superfluous (surface runoff).
Considering lOoh conveyance loss find out (a) dury of the canal water at the field head
and (b) discharge of the minor at upstream head.

3. Explain the components of a canal inigation system.

4. A stable channel is to be designed for a discharge of 40 m3/s and the silt factor of unity.
Calculate the dimensions of the channel using Lacey's regime equations. What would be
the bed-width of this channel if it were to be designed on the basis of Kennedy's method
with critical velocity ratio equal to unity and the ratio of bed-width to depth of flow the
same as obtained from Lacey's method.

5. Sketch the hydraulic gradient line for the weir profile, shown below, considering the case
of no flow at pond level. Slope correlation for the slope (2:l) is 6.5 percent. Also compute
the value of the exit gradient.

Pond lanel

0-sm{ 98.00

$o |*0.s.
94.00 s4.00

92rX)

6. The launching apron of a guide bank is Iaid in a width equal to 1.8 times the depth of
scour below original bed. If a scour slope of 3:l is to be maintained with thickness I.5 t,
find the thickness of apron before it get lamched. Draw neat sketch of designed structure-

7. a) Write down the functions of head-regulator and cross-regulator.

b) Why is the provision of drop silxuctures required in an canal irrigation system. Explain
with appropriate sketches-

c) Meution various types of canal outlet and describe in brief. What is flexibility of outlet?

tsI

t8I

lsI

[4+6I

ll2I

t8l

I4l

t4l

t4I

PFf.n

'/ 'i



8. a) Following data ae ohined d tb crossing of a canal and a drainage.

Canal data:

a: 20 m3/s, depth of waer: lJ m and FSL = 151.50 m, Bed width: 12 m, side
slope (H:V) = (15:l)

Drainaee dara:

Q = 200 m'/s, f{FL: 150-7 m, Bed kr€I: 148-5 m ad Ground level : 150.0 m

Design the following comp@€fiE of siphon aqueduct.

i) Drainage waterway ii) Canal waterway
iii) Transition iv) Uplift

b) Explain different types of crossdrainage structure with necessary sketch.

9. Detennine the drainage rate in Vs/ha required 1o meet the following conditions for healthy
growth of rice paddies in bonded filed in Terai ofNepal.

Initial water level in field:50 mm
Ma:<imum water level is 400 rnrn which may persist for up to one day-
Depth in excess of 250 Em maypsrsist for up to 2 days.
No rain follows the design rainfalt for several days.
Neglect ET and deep percolation losses-
Design 3 day rainfall is 400 mm.

t6l

ll0I

t4l
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03 TRIBHWAN I.'NIVERSITY

INSTIruTE OF ENGINEENTNC

'F xamination Control Division
2070 Chitre

Exam. Old Back &
Full MarksLeVel

Programme BCE Pass Marks 32

Year / Part ry/l Time 3 hrs.

syilS:tj_lggatigl_F:Sil::r-e!!G?2!_9P_.-.*_

/ Candidates are required to give their answers in their own words as far as practicable.
/ Aaempt any Five questtons.
,/ Thefigares in the margin indicate fiull Marks.
/ Assume suitable data ifiecessary.

1.a. Explain follnring terms

a. GCA
b. NCA
a Cropping lntensity
d. Gropping Pattem'

b. Wdte dom the steps for cabulating inigation requirement for Rice crop

c. The fieH capacity d s9l! ir 40j6, Permdnent witting point b 20%. Oeniitv of soit.is 1.2grntcc.
ryirte ryg @pth b 90Cm, Efcrop b l0mm/day. CalcuHe the inigation intenrat if the readity avaitabte
moflye is ffi of availabte soil rnisture capacrty

2,. ay. Using taqey;e basic equation, e$abfsh a relalionship between R, e and f
'b- Design a canal usirg Kennedy fonnubt'ron with folkrrring data

Q = 10 qrmeq Manning rcughness ooefticbnt = 0.0245, slope of bed = 0.0002, m = 1 and side slope of
cand 0.5:1 fttV)

c. Yhitedowntheimportance of caaal livkrg.

3. a Ddme gmynes and e:gbh diifferert t!,pes of groynes

b. E pJain diferent tlryes dflood contrd measrme!

c Ergla'ur dirtrercnt stages of dnea

4. Calcuhte fie uplit pressure at key points of piles in Fig 1. Abo check the thic*ness d the
noor at A B locatbn and exit gladient. The safe exit gradi,errt is 0.2

lclm

'10fti

9!rsln

grn

FFlii'l

(8)

(4)

(4)

(6)

(6)

(1)

(8)

H'
(4)

(16)

92m

gil.Sm

z0mt

I

15m

Fig. ,
Iif,:l
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i ,,

5. a) Wrt6 dryn the cause and efiscts d rvater logging. Also elplain

b) Derive the e)gression for subsurface dnainage spacing

c) rwnte dofln the desrgn cntertr dsurfagg rlrainages 
l

6. Wdte short notes
a. Types of lnigatbn Melhod

b. operation and Maintenance of lnigatim syslem

a Modularand nosr modularoutlets

dr. Dlfferenttypes of Cross Drainage uorks

method of reclamatbn of water
(6)
.(s,

itit
(4x4)

1

:

***

f



Exam. Resulur'(2066 & Latcr llatrh)
Level- BE Full Marks 80

Programme BCE Pess Marks 32

Year / Part III/il Time 3 hrs.

W TRIBHWA}.IIJMVERSITY

INSTITUTE OF ENGINEERING

Examination Control Divisiono
2A69 Bhadra

and

\ 1.

3.

4.

5-

6.

7.

/ Candidates are required to give their answers.in their own words as far as practicable.
{ Attempt All questions.

'/ Thefigures in the margin indicate Full Marlcs.
{ Assume suitable dota if necessary.

2.

Write down sowing time, harvesting time and average delta of five principal crops of hills
ofNepal. t5I

a) Write down the steps for calculating irrigation requirement for Rice crop. t5l
b) The field capacity of soil is 60%, permanent wilting point is 2|o/o,Density of soil is

l.Zgdcc, effective root depth is l20cm, ET crop is 9mm/day. Calculate the inigation
interval if the readily available moistr.re is 85% of available soil moisture capacity. t3l

Neatly draw the component of canal and explain it. t5I
Errplain sediment transport and tractive force approach in canal design. [10]

Draw a neat sketch of the general layout of a diversion head works and cross sections of
under sluices, canal head regulator and weir with all details. [3+3+3+3]

Following hydraulic data near a proposed bridge site are obtained.

Ma,ximum discharge : 4000m3/s
Higest flood level = 205.0m
Nver bed level :200.00m
Average diameter of river bed meterial = O.lmm

Design the following components of a guide bund and neatly sketch it. (i) Length of guide
bund (iD Thickness of pitching of the slope (iii) Lenglh of launching apron (iv) thickness
oflaunchingapron. t8I

a) Design crest, length and thickness of impervious floor of a vertical drop structure for
the data given below:

Discharge: 1.8m3/s; Bed level U/S = 205.05m
Side slope of channel = l:l; Bed level D/S : 204.35m
FSL U/S = 205.95m; Bed width U/S and D/S = 1.5m

Top width of crest = 0.5m (for initial assumption); Cd:0.415 sp.gp. of masonary drop
structure :2.2; Bligh's coeff: 6.0. t8I

b) Describe with neat sketches the functions of distributory head regulator and cross
regulator in a canal project. t4I

Design a syphon aqueduct (Drainage water way, Canal water wayr Bed levels and

Transitions) if the following data at the.crossing of canal and drainage are given. UOI

o Discharge of canal : 50 cumecs
. Bed width of canal:32m

,

8.



o Full supply depth of canal = 1.80m il ' ,o Canal bed level = 200.0m
o Side slgpes of canal: (1.5H:lV)
. High flood discharge of drainage = 400 cumecs
. High flood level of drainage = 200.60m
. Bed level of drainage: 198.0m

I o General ground level = 200.20m

9. Design a surface drainage for a field of 40ha area in Terai with following data Design
maximum yearly precipitation for three consecutive days = 50mm, longitudinal slope of
channel 1:400, Manning roughness coefficient 0.025, Maximum water level is 300mm
whicli may persist for up to one day and depends in excess of 200mm may persist for up
to 3 days. Aszume other suitable values if necessary.

t+*
lr0I

1
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:' rt!i{ltii}i'# Candidat* are required to give their answers in their owtr words as far as.praqticable.
{ lttemp! any Fbe questions.
{ The figures:in the margln indicate'Full Marks.
/ .Assume sittabte data tf'necessary.

i

!

I

t_

t5l

tsl

t6I

tsI

t6I

IsI

t4I

t8l

t4l

t4I

u21

I

,7t . ) t. a) "Irrigation shall be given top priority for the overall development of odrcountry".

b) What do you mean by crop water requirement? Explain the factors affecting ttie crop
waterrequirement ' ' '

c) After how many days will you zupply water tg soil (clay loam of 1.5 glcc &y density,
Field c4pacity = 25Yo and P'WP : l3yo) in order to ensure efficient irigation.of the
crop for which daily consumption use of water is 10 mm. Take 75cm of root zone

2. a) Discuss, with suitable sketch, variousmethods of surface inigation system. ,

. : b) A field channel has a culturable command area of 2000 hectares. The inten'sity of' 
inigation for gram is 30Yo and for wheat is 50%. Gram has a kor period of 18 days
and kor depth of 12cm, while wheat has a kor period of I 5 days and a kor depth of 15

cm. Calculate the discharge of the field channel.

c) Showing the position of a fish ladder, unite its necessary in headworks.

3. a) hove that the wetted perimeter is direcfly proportional to square root of the design
ru . 'tlischarge.

I -- .I''' b) Design an inigation channel with side slope 0.5H: lV to carry a discharge of 50 m37s
' at a.slopb of I in 5000. Take kutter'sn = 0.A225 and C.V.R (m) = 0.9.

c) Draw cross section of an irrigation canal'in cutting and filling showing major
elements.

4. a) Discussing sediment probleur.s in aq irrigation headworks, write any two methods of
contolling sediment qrtry to the inigation canal.

b) Design a 1.5 Sarda grpe fall for a canal having a discharge of 12 cumecs wilh the
following data.

Bpdlevel ry's = 103.0m
Side'slopes of canal : 1:1

Bed level d/s - 101.5m
Full supply level r/s = 104.5 m
'Bed widthr.r/s and d/s: 10m
Soil = Good loam
Bligh's Qs€fficient= 6

!:

I

i

i
I
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Lewl C

.Lsual B

La\ral

te\rel E

41r

LprrelG'

(
(

La/d D

L1 L2

Reference Point Level, masl Reference Point kvel,masl
A 160 F 142
B 143 G 139
c 746 H 140
D 142 I t4t
E 138 J 135

Lr and Lz are 30m and 60m respectively. Conection factor for slope is 3.3. Use
analytical method. Make suitable assumption if necessary

What is o.tttttt Wtte down the requirernents that an outlet should fulfill. Distinguish
clearly between uon modular and semi-modular ouflet. - [+2+3]

]Vha! is water loggrng? Write down causes, effeots and preventive measures of water
loggings. lt+2+2+31

WiIh neat sketch,(plan and section), show the dver training works for a bridge. What
is a launching apron? How is it designed? 14+41

'tf*+

l U
b)

6.4

b)

I

,.'(

Lovel |l
I
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Exam. Resular / Back
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part ry/I Time 3 hrs.

/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt any Five questions.
( fheJigur"t in th" *argin indicate Full Marks
/ Necessarv chsrt is attached herewith.
/ Assume suitable data if necessary.

1. a) Calculate the design discharge of canal at 0, l, 2 and 3 km from headworks. The GCA
at the head of the canal is 40000 ha aqd after each km it is reduced by 6000 ha. Of this
command, the CCA is only 70%o. The intensity of irrigation for Wheat and Rice is
40% and 25% respectively. Assume total loss below 3km : 0.4 m3/s; channel losses
per hp : 4olo of discharge at beginning of each km; Kor period for wheat and Rice is
4 and 3 weeks respectively. Kor depth for wheat and rice is 14 and 20cm respectively. t9]

b) What are the factors to be considered in fixing canal aligruirent? Discuss the tlpes of
canals and their suitability in plaruaing of irrigation system. 17)

2. a) Find the spacing of the tile drains for an area having average annual rainfall of
l400mm, if 1% is to be drainedin24 hours. From ground level, depth of impervious
stratum = 9m; depth of drains = 2m and depth of highest position of the water
table.: lm. Coefficient of permeability may be taken as 0,001 cmlsec. t8]

b) An irrigation canal passing through the'alluvium soil (d,*"n = 0.50mm) carries a
discharge of 64 mtls. What major principle you apply while designing such a canal?
Find out th9 principal dimension and bed slope of the canal and draw a sketch of the
designedsection.. [1+6+l]

3. a) The cross drainage shucture across an irrigation channel has following data: Uzl
Parameters Canai Drainage
Discharee (m'/s) t25.0 64.0
FSL/IIFL (downstream) m 298.00 304.0
Bed Level (dovrnstream) m 294.00 300.00
Bedwidth (m) 40.0 80.0
Side slooe (H:V) l:1 0:1

Fix the waterway of the canal and drainage designing a suitable t1,pe of cross drainage
structure and find out the bed level of the drainage structure at the upstream end.

b) Write with explanation of three majbr fuqctions of undersluice constructed in an

irrigation headworks and mention its design criteria.

4. a) Calculate the thickness of a 7m long launching apron of loosed stones for a shank
portion of guide bund at d bridge site-of a riverS@design flood of 8000 m3/s and
flood depth of 5m. Assume that average diameter of river bed material at floo-d time is
0.3mm.

12+21

b) Define river training works. Enumerate three major objectives of river training works.
Write down two basic purposes of spur installation. 12+3+2)

tel
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5. a) Discuss the advantages and disadvantages ofsprinkler and drip irrigation.

b) For the following irrigation headworks and respective data,

i) Compute the pressure at the.end pile section.
r floor and pile interface
r bottom 

"na 
ofpit" :

ii) Check whether the floor thickness provided at the end is suffrcient or not?
iii) Check the exit gradient of the hydraulic structure. The safe exit gradient of the soil

is l/6.

Level D

t-svel I

t6l

16+2+21

[3+3]

Level A

Level C
4rI

Level B

Level H

Level G

Level E

Lovel J
L1 L2

6' 
"]

b)

c)

d)

Lr and L2 $e 20m and 6Om respectively. Use analyical method or Khosla's curve
(rttaehedherovi.th). }..{akesi:iteble assrr:",:litir,:',, .lli:.',: ,,r;r}ty. i!' , .,.; ,'" .

Elnlain the working of a non-modular outlet. What 
'are;'the 

advantages- and
disadvantages of this tlpe of outlet?

Explain soil moisture iension, osmo.tic pressure; field capacity, wilting point and
available moisture.

Describe the status of irrigation development in Nepal.

Write a short note on institutional aspects of irrigation system management.

t**

t3l

t4l

l3l

Reference Point Level. masl Reference Point Level. masl
A 160 F t42
B I tJ 139

C H 140

D t42 I r4t
E 138 J 135
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INSTITUTE OF ENGINEERING

Examination Control Divisiqn
2065 Bhadra

Exam. Regular / Back
Level BE FullMarks 80

Programme BCE Pass Marks 32

Year / Part IV/I Time 3 hrs.

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

'/ Thefigures in.themarginindicate FuU Marks.
/ Assume suitable data if necessary.

1a)

b)

c)

2. a)

b)

3: 
,t)

b)

c)

4. a)

With thq help.of a neat sketch, describe the components- of a canal._system used.in
irrigation project.

Explain the terms duly, delta and their relationship

Draw the crop coefficient curve for rice crop. An irrigation project has 6000 ha of
CCA and ETo is 150 mm/day, effective rainfall is 30pm/morith and the overall
efficiency of th.e project is 30%. Calcu-l.ate the irrigation demand in cumec.

From the data given below, design a stable irrigation canal, ensuring tfr" stutitiry of
particles at bed as well as sides.

Discharge: i0 *'/,

Side strcpe = 30o
Angle of repose of soil:38o

With the help of neat.sketches, exp[rn how silt excluders and silt ejectors corrhol the
bed load'in an irrigation system. ' .. ' ' " :::,
Write with definition stetch hpw.do,you determine,thepressure along the fourctlation
of the struitr:re and *r*" r"fety against uplift pressure using Bligh's creep $eory.
Draw four (4) simple Khosla's profiles for a weir of complex profiles. What
corrections Khosla suggdsted to accommodate such simplifications?

Write down the advahtages and disadvantages of sprinkler and drip irrigation.

Desigr the follbwing compcinents of a guide bund for a river discharge of 6000 m3/s

and silt factof as i.l. Take IIFL: 150m, Bed level: 145m.

i) Length of guide bund
ii) Thickness of pitching
iii) Width of launching apron
iv) Depth of launching apron

Using the design data, draw the followings:

A) Plan of guideqpk.
B) Section at shfrk and
C) Section at u./s curved head

b) Write down the five objectives of river training works.

t4l

t4l

[3+s]

t10l

t6I

[3+3] .

t4l

Is+3]

i.

!

c) Write down different types of canal maintenance.

t4l

t4l



.t6l

14+21

5. a)

b)

-c)

6.'a)

The annual rainfall in Biratnagar is 2000mm. Find the Spacing of sub-surface drains if
ZYo of average arurual rainfall is to be drained in 2 days.

Depth of impervious stratum from the top of soil surface : l}rr-
PoSition of drain is 2m bblow the'top soil surface and the depth of highest positio; of
water table b6low the top soil surface : l.5m

Permeability,K= I x 10+m/s

Explain di"fferent types of outlets used in irrigation projects. Define proportionality
and flexibility of such outlets.

Draw a neat longitudinal sec-tion through a head regulator of an irrigation head works

Find out the waterway, bed level and FSL of a suitable cross drainage structure for the
following data given below. The structure should be flumed to achieve economy.

t4l

[10]

Parameters Canal Drainage
O;,' (rn'/s) 30 200
B (m) 20 80
Bed level at d/s 200 198
FSL/HFL 242 20t

Assume Manning's rugosity coefficient as 0.014 for concrete.

b) Explain with.plans and sections of any two types of fall struchries used in irrigation
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O' TRIBHUVAI\: UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2065 Shrawan

Exam.
Level BE

Programme BCE Pass Marks 32

Year / Part IV/I Time 3 hrs.

Subject: - Irrigation Engineering

/ Candidatds are required to give their ans#ers in their own words as far as practicable.
'/ Attempt any Fivi questions.

'/ Thefigures tu the margin tndicate Full Marks.
Necessarv fisure h attached herewtth.
Assume suitqble data if necessary.

'2.a)
b)

c)

3. a)

b)

,c)

l. a)- Explain different types of irrig4tion methods.

b) Write the definition of potential evapokanspiration and write down the steps for
calculation potential evapotranspiration by Penman methods with all associated
formula-

t8l

t8l

tsl
i

I

I

I
I
I
!

Explain different types dfcanal alignments.

What is water logging? Write down its causes, effects and preventive measures of
water loggings.

Explain different types of irrigation efficiencies.

Enumerate different methods of flood control measures. Explain the functions of spur
and their types with the help of sketches

Design a guide bund for a flood discharge of 7000 cumecs, the high flood depth is 5m
and the silt factor is 1.1.

t6l

tsl

[3+3] '

' [6] .'
tt1L'J

4. a) An irrigation canal carrying a discharle of 40 m3/s has to be constnrcted in alluvial
sbil. If the mean diameter.of the soil is 0.5 mm, design a suitable sgction and bed
slope of such a canal. ' t8l

b) Draw a neat sketch of cross-sections of a canal in cutting, filling and balanced mode,
showing all features. t8l

.

5. a) Design a canal drop structure for the data given below: t8l

a
FSL, upstream
FSL, downstream
Normal Depth, u/s and d/s
Bed width
Bligh's coefficient, C

:5 m3/s
: 110.5 m': 109.5 m
:1.5m
=3.0m

b) Drawing neat sketches, explain how silt excludes and silt ejectors conhol the bed load
in an irrigation system

6. Find out the corrected pressure a1 upstream] downstream and intermediate fey points of a
. hydraulic structure founded on penneable foundation as given below. Use factor for slope

correctionas4o/o. Assume suitable dr-ta if p:^r'"an' ^'ii ^.1' ,:'1 ,i.; il:" :::'*, -'' '. .; . j
plot the hydraulic gradient line.

t8l

LIOJ
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01 TRIBHUVAN UNIVERSITY i

INSTITUTE OF ENGINEERING.

Examination Control Division
2064 Kartik

Exam. Back
Level BE FulI Marks 80

Programme BCE Pass Marks 32

Year / Part tV/I Time 3 hrs.
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Subject: - Irrigation Engineering

'/ Candidates are required to give their answers in their own words as far as practicable.
./ Attempt any Five questtons.
./ Thefigures in the margin indicate Full Marlrs.,/ Assume suitable data tf ndcessary.

1. a) Descnbe the various types of fall sb:uctures and their components with neat sketches.

b) A sandy loam soil holds water at 140 mm/m depth beween FC and PWP. The crop has a root
depth of 30cm and CWR (Crop Water Requirement) equal to 5 mm/day. The cropping area is
equal to 60 ha in wliich allowable depletion of water is 35Yo and irrigation application

" efficiency equal to 40o/o. Determine: (i) Allowable depletion depth between irrigations (ii)
Frequency of irrigation (iii) Net application depth of water (iv) Volume of water required.

2. a) Following corrected Q values were computed from Khosla's curves in a banage placed on
perrneable foundation.

UiS sheet pile Qs1 = 100%, 0r, = 9Ooh, f,g1 = 850/0,

Intermediate pile 6ez = 8002, $,2= 70Yo, q,g7= 65yo,
D/S sheet pile $s : 55o/o, $o, = 45ok, oca 

: 0o%,

DiStance between the U/S and intermedjate piles is 20m and that between the intirmediate
and D/S piles is 40m. Assuming that the floor is horizontal throughout, draw the HGL for the
subsoil flow. If the net head is 10m, determine the thickness of D/S floor at a distance of 20m
and 30m away from the intermediate sheet pile. Assume G for the floor material equal to 2.2.
The symbols has usual meanings.

b) Derive an expression which determines spacing 'S' between subsurface tile drains capable of
lowering the water table at a depth of 'b' from the impervious layer. The centre of the drains
is located at height 'a' from the impervious layer and 'Qe] is the design flow per meter length
of drain.

3. a) Design syphon of a syphon aqueduct for the following data:

Canal: Q:50m3/s; FSL = 201.80m; CBL = 200.00m; B:36m; z (side slope) = 1.5

Drainage: Q,"" = 450m3/s; IIFL = 200.50m; DBL = 198.00m; GL = 200.00m

Assume that the aqueduct will be made of RCC having flumed width of l8m. Assume other
data suitably, if necessary

b) Design a canal to carr,v a discharge of tr8 m3ls, using Lacey's theory. Take silt factor = 1.5

and side slope = 0.5: l.
4. a) Determine the length and thickness of launching apron for the straight portion of a guide bund

in a river: Design flood = 5000 m /s; av. dia. of b'ed'material = lmm; HFL : 225.00m; River
bed level = 222.00m.

b) Differentiate among, semitheoretical, Kennedy's, and Lacey's approaches of canal design.

5. a) Why irrigation and drainage are necessary in the development of agi'iculnre? Discuss about

the suitability of irrigation methods in the different topography of Nepal.

b) Describe various methods of aligning main carlaLryith appropriate sketches. Explain functions
of non-modular and semi-modutrar outlets witE neat sketches.

6. Write short notes on four of the following:
a) Irrigation system planning
b) Stages of rivers and their meandering process
c) Specific design consideration for hilly irrigation canals
d) Problems of sprinklers
e) Considerations for local materials in designs

*"*

t8l

t8l

lL2l

t4l

t8l

t8l

t8l

t8l

14+4)

[4+4]

$xa)
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INSTITUTE OF ENGINEERING

Examination Control Division
2065 Kartikr

Exam. Back
Level BE f,'ull Marks

Programme BCE Pass Marks 32

Year i Part ry/r Time 3 hrs.
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Subiect:. trrigation Eneineerine

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

l. a)

b)

2- a)

b)

Explain how will you justiff the economics of canal lining for the existing banal. t8I

Describe with the he$ of a diagram various forms of soil moisture available to that
plant. t8l
What are the purposes of guide bunds? Explain with plan and sectional views at
critical locations design of components of guide bunds. [2+8]

Design a regime canal to carry adischarge of 90 cumecs. The average particle size of
bed and bank material of the canal is 0.2cm. t6I

3. a) Explain the importance of drainage system. What are differe,nt types of drainage
system adopted iir agricuttural land?

b) Define canal outlet. What are the criteria for judging the performance of modules?

c) Differentiate between silt exculder and silt extractor.

4. Usiug Ktroslals theory (Analytically), calculate the uplift pressure perce,ntage d key
points and also mention the floor thickness required at the d/s floor of canal head
regulator as shown in figure below.

t7I

tsl

t4l

ll6I
291

281.5_r
l2m

5. a) Design a fall for a oanal having a discharge of 12 cumecs for t.he data given below.

Full supply level u/s and d/s :204 and,202.5
Bed level u/s and dls=202.5 and 201
Bed width u/s and d/s = 8m
Drop height: 1.5m
Side Slope of canal: l:l
Blighls creep'coefficient : 8

b) Define intensity of rffioo.
6. Write short notes on:

a) Maintenance of irrigation system
b) Sub strrface irrigation
c) Canal escape
d) Tlpes of spur.

288.f
282

289
-:f_
285

=L .f-

121-:
l4x4l

,
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01 TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2064 Jestha

Exam.
Level BE

Programme BCE Pass Marks 32

Year / Part ry/I Time 3 hrs.

Subject: - Irrigation Engineering

' '/ Candidates are required to give their answers in their ourn words as far as practicable.' '/ Attempt any Five questions.
'/ Thefigures in the margin indicate Full Marks.,/ Assume suttable data if necessary.

1. a) Explain different types of surface and subsurface irrigation methods

b) With following data:

FC : 80%, PWP = 350/0, root depth : 60cm, soil density = 1.5gm/cc, ETc : 5mm/day,
application efficiency = 80Yo and RAM : 70Yo AMC, where the abbreviations have
usual meanings.

i) Calculate available moisture contents
ii) Calculate readily available moisture contents
iii) Calculate depth of irrigation at the outlet of the field
iv) Calculate irrigation interval

2. a) Using Lacey's basic equation, establish a relationship between R, Q and f, where
symbols have usual meanings.

b) Design a canal using Kennedy formulation with following data

a : 10 cumec, Manning roughness coeff,cient :0.0245, slope of bed 0.0002, m = 1

, and side slope of canal 0.5:1 (H:V)

3. Canal Data:

Discharge :20m3ls, Depth of water 1.5m and FSL:251.5m

Drainage data:

Discharge :200m3/s, HFL = 250.7m.Bed Level :248.5mand Ground level :250.0m

From above data, design following components of siphon aqueduct.

b) drainage watenvay
c) afflux and head losses through siphon barrel
d) uplift on drainage slab

4. *\ynte dor.vn the causes and effects of water logging. Also -exptfin methods of
reclamation of water logged area.

b) Derive the expression for subsurface drainage spacing.

c) Exflain different types of outlets used in irrigation projects.

[10]

t6l

t8l

t8l

[16]

t6l

t5]

t5l



5. a) Neatly sketch a guide bund and design the following components of a guide bund for
a river discharge of 4000m'/s and siit i'actor 1.1. High flood depth : 5 0m.

i) length of guide bund

iii) width of launching apron

b) Explain different level of, planning in irrigation projects, also explain different types of
maintenance in irrigation projects. :

6. Calculate the uplift pressure at key points in figure shown below using Ktrosla Theory.
Check the exit gradient and thickness of the floor at A, B, C and D locations as shown in
fi.gure. The safe exit gradient is 0.15.

10lm

.5rn

94.5m 93m

{.**

l8l

t8l

[1 6]

+1
A

20m

i.
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g, OI TRIBHWANI.'NIVERSITY

INSTITUTE OF ENGINEbRING

Examihation Control Division
2063 Baishakh

Exam. Resular / Back
LeveI BE Full Marks ,80

Programme BCE Pass Marks 32

Year / Part ry/I Time 3 hrs.

'/ Candidates are required to give their answers in their own words as far as prdcticable.
/ Attempt any fbg.questions.
'/ Thefigures in the margin tndicate Full Marks.,/ Assume su.itable data if necessary.

1. a) Describe about the components of head works with neat sketches.

b) Determine the discharge at the end of the irrigation gtrannel. CCA-at outleJ:400 ha;
Intensity of irrigation for rabi : 65Yr; Intensity of irrigation for kharif * 3Ao/o; outtret
discharge factors for rabi : 1500 halcumec and for k:harif : 800 ha/cumec. Assume
losses in conveyance: 60/o of the outlet discharge.

2. a) Make critical comparisons arnong semi-tireoretical approaches, Kennedy and Lacey's
approaches of canal design.

b) Write down the steps for crop water requirement calculation.

c) Enlist the various tlpes of lining applied in irrigation canal.

3. a) VIhy river training is necessarf Describe the various methods of river control.

b) Design the length and thickness of launching apron for the skaiglrt portion of a guide
bund in a river:

Design flood:7000 m3/s
Average diameter of river bed material : 1mm
Riverbed level: 111.00; H!'1: 114,00
Provide aneat sketch of designed apron.

4. Using Ktrosla's method, obtain the residual seepage pressures at the 'key' points for the
weir profile shown below. Also calculate the value of the exit gradient. Consider the case

of no flow at pond level. Also draw the subsoil HGL.

Ponrl Level 26Am 258.5m

i8l

t8l

l8l

isl

t3l

tBl

t8l

Ii6]

L.2m

256m
2:1 (H:

5m 2m

1# :1 (H:V)

255m L
l.2m

I

I

I
I

2;

10.5m

!.

250m

3m

(Figure not to scale)

248m

0.5m



5. a) Design an aqueduct for the following data. Draw a neat sketch of designed aqueduct
showing all dimensions and pararnetcrs

Canal: Q = 35 m3/s; FSL = 200.00; CBL = 198.5; B =22m; side slope 1.5:1
' Drainage: Q :350 m3/s; HFL = 196.5; DBL = 193.5i GL: 199.0; f (Lacey's): 1

Assume flumed width of canal : lZm and depth in transition: canal depth.

b) Hoq the betl load is controlled at head works?

6. Wnte short notes on the.following

a) Drip and sprinkler methods of irrigation
b) Soils for agricultural purposes
c) Institutional aspects of irrigation system management
d) Design of drainage of irrigated land

***

[12l

l4l
Pxal
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OI TRIBTIUVAN T.'NIVERSI'I'Y

INSTITUT'E OF ENGINEERING

Exaininlltion Control Division
2053 Ashwin

Exam. Bach
BE f,'ul[ IVIarks 80

BCE Pass Marks 32

tevel
Programme
Year / Part N tl Tinre 3 hrs.

'/ Candidates are required to give their answers in their own words as far as practicable.,/ Auempt any five questions.
,/ The/igures tn the margin indicate FuA Wtks. . .'/ Assume suitable data tf nec:essilry.

1- a) Explain following terms

D GCA ii) ccA iii) NCA
iv) Cropping Intensity v) Cropping Pattern

Write down the steps for calculating irrigation requirement for rice crop.

'fhe fielcl capacity of soil is 4}Yo,permanent wilting point is Z}Yoidensity of soil is
1.2 gdcc, effective root clepth is 90cin, ET crop is 10 mmiday. Calculate the
irrigation interval if the reaclily available moisture is75Yo of available soil moishue
capacity- , ,

Write down the conc&pt of Keruredy and Lacey's Slit ttreory.

Prsve that P : 4.75 (Q)o t, using Lacey's theory.

Design a canal to cary a dischprge of 20 curnecs, using Lacey's theory. Take silt
factor = 1.5 and side slope is 0.5:1.

t8l

t4l

2- a)

b)

c)

b)

c)

3. a) Enumerate conditions of application of C/D works with neat sketches. : , 
.

c) Explain the procedures for design of a fall structure.

4. Calculate the uplift pressure at key points of two piles in figure lelow. Also'check the

thickness of the floor at A, B, C locations and exit gradient. The safe exit gradient is 0.2.

Water
102

100
A

95

.5

t4l

t8l

t4)

sl

t4l
't6l

t4l

t6I

u6I

B

C

- 20rn94
2Orn

l0m

90



'.tr.

5. a) What are the causbs and effects of water loggingl) Discuss various preventive
. mea$ues to control water logging problems.

b) Discuss design criteria of a guide bund showing neat plan views and sectional views
at critical,locations.

6. Write short notes

a) Types of Irrigation Method
b) Operation and Maintenance of Irrigation System
c) Modular and Non-modular Outlets

" 
d) Structural Measures of Flood Conhol

t8l
il

t8l

[4x4] '

, ***
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O1/1.T4 TRIBHWAN IINIVEh.SITY

INSTITUTE OF ENGINEERING

Examination Control Division
2062 Baishakh

Exam. RegularlBack
Level B.E Full Marks 80

Programme BCE Pass illarks 32

Year / Part ry/I Time 3 hrs.

Subject: - Irrigation Engineering

'/ Candidates are required to give their answers in their oyn wgrds as far as practicable.
,/ Attempt any Five questions.

'/ Thefigures in the margtn.indtcate FalI Marks.
/ Assume suttable data tf necessary.

1. Design following components of a vertical fall

a) crest level
bi crest width
c) cistem elements
d) floor length and floor thickness using Bligh's creep theory

With the data given below

a) full supply discharge = 1.0 m3ls
b) drop = l.0m
c) full supply depth = 0.75m
d) bed level U/S and D/S : 100m/99m
e) bed width :3.0m
0 Blights coefficient = 6.0

2. Check the thickness and exit gradient from Khosla theory. The safe exit gradient is 0.2.

lSm

ItIl m

lfi] m l(I)m

?om

Sm 97.5 m

Om

3. a) Illustrate various form of soil moisture and,wfiiE down the factor affecting crop w'ater

requirement.

b) Using Lacey's Regime equations, prove that

R=1 ,,(+)

[16]

[1 6]

[1 0]

i6l

3

Where R = Sc-our depth, q: speciitc discharge, f : silt factor



i

4. a) Write down the advantage and disadvantage of surface and sub surface irrigation.

b) Establish a relationship between duty and delta.

c) Calculate the discharge required at the outlet for wheat and rice crop'using following
data. t8l

Crop command area (Ha) kor period kor depth
Rice 5000 18 19

Wheat 3500 26 l5

5. a) Explain the causes and effects of water logging. Describe different methods of
reclamation of water logged areas. [4..4]

b) Define river training w'orks. Enumerate different methods of rivet' training works.
Explain the design of different components of a guide bank. f1+2+51

6. Write short notes on: [ xa]

a) Methods of flood control
b) Operation and maintenance of irrigation systems
c) Classification of irrigation outlets
d) Status of inigation development in Nepal

{.*{..

t4l

t4l
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,ql TRIBHWAN UNIVERSITY

INSTITUTE OF ENGINEERI}re

Examination C ontrol Division
2062 Kartik

Exam. Back
Level BE Full Marks 80

Programmc BCE Pass lUerks 32

Year/Part ry/I Time 3 hrs.

Subjed: - Lrigation Engineering

'/ Candidates are required to gtve &eir answers in their own words as far as practicable.
'/ Attempt uy Five questions.
'/ Thefigures in the margin indicae FulI Marks.
./ Assume suitable data if necessty-

L a) Whar are the factors which must be determined drring the planning stage of a irrigation
project?

b) Design a syphon-aqueductwidthe following ddta:

Canal - discharge 30m3/x, bed width 23m; depth of water 1.7m; bed level 230.00; side
slope 1.5:1

Drainage - high flood discharge 800 m3/s; high flood level 231.25; bed level 227,60; general

ground level 230.00

Z. a) Compare Kennedy's and [:cey's silt theories. Wty Lacey's theory is superior. than

Kennedy's theory?

b) Design a regime channel { lace-v's theory for 40 m3ls discharge and siit tactor 0.9.

depth of root zone = 1.5m

present '*'arcr ;ontent - 5'/o

dry density ortoii=iooo kg-'
*ut"r uppii"d to the soil = 70(Em1

water loss due to evaporation = lAVo
area of tle plot: t hectare

b) Determine rhe lengh and thichoess of launching aprorr for the straight portion of a guide bund

in a river.

design flood = 8,000 m3/s

av"rige diameter of river bed materiai -- lmm
river bed level = i25.00
highest flood level = 128.50

4. a) Derive an expression for balaocing depth in designing canal section.

b) Find the spacing of tile draim with following data:

annuai rainfall = 900mm
drainage coefficient = 0.012

depth Jf impervious layer below GL = 9m
depth of tile drains belorv GL = l.5m
aepttr of trighest position ofwater table below GL = 1.2m

5. a) Why under sluice'is provided in head works? How cloes it work?

--b)Whatare.thesiltcontrollingdevices?Explainbriefly.
c) Follorving data were,observed in a canal fall: FSL of c,anal = 1 l5m; Bed level of canal = I 12m;

Bed widtl of canal = i5m; Design discharge:30 m3/s; Side slope of canal = 2:l: Length of
rectangular crest of the fall = tOm (Broad crested weir). Calculate the crest level of the fall.

6. Write short notes on any four ofthe following:

a) outlets b) Safety against piping and uplift
d) Desigrr of lined canals

f) Operation and maintenance of in'igation systems

t4l

Ii2]

l6l

u0l
t8l

i8l

!st
t8l

t4l

tll

i8l
[axa]

c) Crop.'vater requirement
e) Inigation methods

***
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04 TRIBHLryAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
20?l Bhadra

Exam. llcgul:tr / llaclr
Level Full Marks 80

BCE, BEL,
BEX. BCT

Pass Marks 32

Year I Part m/il Time 3 hrs.
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Subject: - Engineering Economics (CE655)

/ Candidates are required to give their answers in their own words as far as practicable.
{ Anempt All questions.
/ TheJigures in the margin indicate Full Marks.
/ Assume suitable data if necessary.

l/Deftne Engineering Economics. Write down the principles of Engineering Economic
t / Analysis.

Z.7$lhatis nominal and effective interest rate? Evaluate FW at the end of 15 years with l0%

'"/ interest rate compounded monthly of a cash flow of Rs. 50,000 at the beginning of each

. year for first 10 years.

./ Oefine IRR. Find IRR and ERR of the following project. MARR : e: liYo.

Year 0 I 3 4 5

Cashflow -50 -10 30 40 50

Machine A
Initid lnvestment Rs.6000
Annual Benefits Rs.3000
O&MCosl Rs.1000
Salvage Value Rs. 1500
MARR t0%

a) Evaluate both type of BCR (FW Formulation). Take Useful life = l0 yearc...

b) Evaluate both type of Payback Period. If Useful life : 5 years. (Take Standard
payback period: 3 years)

c) Explain the factors affecting determination of MARR.

5. g),.Use Repeatability aszumption to select the best project from the following three
" projects.

Proiect A B c
Initial Investment 100000 200000 250000
Annual Expenditure 25000 20000 15000
Usefrrl Life, Years 3 5 7

Salvaee Value 40000 50000 60000
MARR t4%

0) Explain about the Sunk Cost, Economic life and reasons for replacement of an asset.

The Annual Equivalent Cost of defender and challenger are given in the table below.
What is the best replacement strategy? Use MARR = l0o/o. The planning horizon of
the project is 8 years. [8+4]

End ofvear (n) 1 2 3 4 5 6
(AEC)n 5400 520tr s500 5700 6200 6600
(AEC)c 7700 6200 s700 s500 5680 5900

[3+s]

12+61

t4l

t4l

l4I
l4I

t6l

I
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6. dfo, flre improvement of a manufacturing plant, following three alternatives are being
\/ considered. The estimated investments and the corresponding increment in income are

also given as below. Draw decision tree diagram of the sii-uation and decide on the
best alternative using FW formulation. MARR : llYo. Life of the Project is 6 years. l6l

Alternatives
Investment

Cost
Sales

Annual
lncome

A 1000000
High Success

Medium Success

Low Success

Probability:0.4
Probability = Q.5

Probabiliw = 0.1

500000
300000
125500

B 600000
High Success

Medium Success

Low Success

Probability = Q.2

Probability: 0.5
Probability = 0.3

400000
2s0000
t00000

C 400000
High Success

Medium Success

Low Success

Probability = Q.5

Probability:0-l
Probability:0.4

200000
125000
50000

.!)'?erform sensitivity analysis of the following project over a range of 10 to 50 percent
in (r) initial investment and (ii) MARR using PW formulation. Assume Sv = 0. praw
sensitivitydiagramalso. Ps J oooo|,f.,lu-rnc.=. ,.:t <-tc11>ao,L?SOI, I !r/o 5r?,o,l1l./

J/ What do you mean by depreciation? Explain about the causes of it. Explain about an!-A,Air:-- ,,r,
three methods of depreciation calculation that are used commonly. A machine purchased
for Rs. 60,000 by expecting useful life of l0 years. Calculate the depreciation amount for
each year by using deciding balance method when rate of depreciation is 20% per year. t6+6]

8r Define Constant dollar amount and Actual dollar amount. Suppose you bonowed
Rs. 100000 from a bank to buy a bike and you have promised to pay Rs. 5500 per month
for two years. What is the inflation free interest rate you are supposed to pay if average
inflation rate is 0.75% per month? [2+4]

***

(



M TRIBHWAN LINIVERSITY

INSTITTTTE OF EN GINEERING

Examination Control Division

2070 Bhadra

Exam. Itcgulal'
Level BE Full Marks 80

Programme
BCE, BEL,
BEX, BCT,
B.Aeri.

Pass Marks 32

3hrs 
*

Year / Part III /II Time

Subject: - Engineering Economics (C8655)

r' Candidates are required to give their answers in their own words as far as practicable.
/ Aaempt All questions.
t TheJigures in the margin indicate Full Morks.
/ Assume suitable data if.necessary.

l. Scarcity is an emerging issue in engineering field. How does the srudy of economics help

to engineers in decision making process? Discuss. ts]

2. What is effective and nominal interest rate? Evaluate FW at the end of l0 years with 8%

interest rate compounded continuously of a cash flow of Rs. 500 at the beginning of each

yearforfirst 5 years. l2+4)

3. Initial lnvestnent = Rs. 100,000 1O*S*S1
Salvage Value = 0 1, -. !t'.r.
Annual O&M Cost: Rs.20,000
Useful Life:5 years
Annual Benefit = 60,000 at the end offirst year, thereafter decreases by 4,000 each year

for the remaining years.

a) Draw U/B diagram.
b) Evaluate conventional BCR using PW fonnulation. Take salvage value : 10,000.

c) Evaluate Discounted Payback Period. Take standard (cut off) Payback Period =
3 years.

4. Use IRR method to select best project. MARR : lLYo. [8+4]

A B C D
lnitial Investment I r00 1500 27s0 2000
Annual Income 500 700 1200 950

Useful Life 4 4 4 4

Salvase \falue 250 s00 800 1000

MARR 't 15%

Select the best combinationif A, B and C are mutually exclusive.

5. Explain about the reasons for replacement of asset. The Annual Equivalent Cost (AEC) of
the defender and challenger are given in the table below. What is the best replacement '

strategy? Use MARR = l2%o. The planning horizon of the project is 8 years. [4+8J

End of Year (n) I 2 3 4 5 6
(AEC)D 5300 5250 5400 5750 6200 5550
(AECh 7700 6l 50 s700 s600 s675 5800

{



6. What are the sources of risk in engineering projects in Nepal? A real-state developei

seeks to determine the most economical height for a new offrce building which will be

sold after &e years. The relevant net annual revenues and net resale values are as given

below.

Hei eht
4 Floors 5 Floors

First Cost 125.000.000 200.000.000
Annual Revenues 19.910.000 37,815,000
Net Resale Value 200.000.000 300.000.000

The developer is uncertain about the interest rate i to use, but is certain that it is in the

range of 5 to 30olo. For each building height, find the range of values gf-1for which that
building height is the most economical. Drarv sensitivity diagram to support your answer.

7. An asset has installed value of 45,000. Ss : 0. It is classed as a 5 year property. Determine
approximate MACRS depreciation schedule. Over 6 years it is estimated to generate

revenue of Rs. 23,000 per year with annual operating cost 7300. Required rate of return:
l5o/o afrer tar. Tax rate : 40%o. Evaluale after tax IRR with annual worth method.

8. The annual fuel cost required to operate a small solid waste treatment plant are projected
to be Rs. 200000 without considering any future inllation. The best estimate indicates that
the annual inflation free interest rate I' will be 6% and the general inflation rate, f, will be

5%. If the plant has the remaining useful life of four years, what is the present equivalent
of is fuel costs? Use actual dollar analysis.

***
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04 TRIBHUVAN UMVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2070l}Iagh

Exam

Level BE Full Marks 80

Programme
BCE, BDL, BEX,
BCT Pass Marks 32

Year / Part III I II Time 3 hrs-

r:t:

(cE6ss)

/ Candidates are required to give their answers in their own words as far as practicable.
/ Attemp,t All queslions.
/ Thefigures in the margin indicate Full Marks.
/ Assume suitable data if necessary.

1. Explain the roles of engineers in making economic decision with appropriate examples.

2. a) If you deposit Rs.10000 in a saving account now which gives 10% nominal interest
rate, what rvill be the amount after 5 years if interest is compounded (i) semi-annually
(ii) Monthly

b) Find the value of P if i=l0%. Use gradient formula also.

6

t4l

12+41

14)

t4l

[4+4J

t2 l4

12)

t4l

12+41

0
30

3. a) Define
P=?

worth and rate of return method. How much rupees should you
in a bank account that gives 8olo interest per year if you wish to draw

per month for l0 years?

b) is the different between financial and economic analysis? Dctermine both type
the following cashflow.

:3,00,000
:85,000

costs = 15,000
value = 20% of initial investment

= 6 years

=l

I

c) IRR using trial and error process of the following project. Determine also

= 25,000
:8,000

= 5,000
Usefullife=5years
MARR = 20%

4. a) Select the best proposal using ERR (e=25%o,MARR:20%)

EOY 0 I 2 3 4 5 6

Prooosal A -6400 2620 2900 3020 3100 3100 2600
Proposal B -75s0 20s0 4060 4000 3900 3900 3400

b) State and explain about the cases ofmutually exclusive, contingent and independent
projects with example. Compare the following projects by using repeatability
assumption when MARR is 12%

Proiect A B
Initial investment 2.00.000 3.00.000
Annual reYenue 25.000 30.000
Annual costs 7,000 9,000
Useful life year 6 8

Salvage value r0,000 20,000

.{-
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5. The new machine costs 10,000 operating cost 2200 in first year, then increases by 20o/o .

per year. Market value is 6000 after one year and will decline by 15% each year N:5
'. years. If required, old machine can work anolher 3 years. Market value nou' is 5000 and

will decline by 25% each year. Immediate overhauling to restore to operable condition

costs 1200. Operating costs 2000 in the first year increases by 1500 per year thereafler.

MARR = 15% [8+4]

D Find the economic service life of this machine (new)

ii) AEC of defender is as followings:

When should the old machine be replaced with the new machine.

6. a) Explain dccision free Analysis:

b) Calculate break-even hours of operation per year to become cost equal and

recommended economic pump if it is to be operated 5 hours daily at full load.

KHASA Pump SARVO Pump

Capacity 100 hp 100 hp
Purchase cost (Rs.) 5.00.000 10.00.000
Tax per year (fu.) 10.000 15.000
Maintenance cost Der vear (Rs.) 36.500 29.200
Efliciency 80o/o 90%
Life year 5 5

Salvage value 20% cost
MARR 2AYoPer Year
Electricity cost Rs.lO/kwhr

7. a) Define depreciation. What are the causes for it? If a machine costing of Rs.

1,50,000 is purchased by expecting salvage value Rs.40,000 at the end of 6th year.

Calculate depreciation amount for each years by [2+5]

D SOYD
ii) Declining balance

b) Suppose an equipment purchased for Rs.10,00,000. ft is expected to generate

income of Rs. 3,50,000 per year during 5 yearb and corporate income tax rate is
25Yo per year. Under the recovery periods depreciation are as follows. t6]

Year I 2 3 4 5

Depreciation amount 1.00,000 2.00.000 2.00.000 2.00.000 1.00.000

Calculate ATCFs and determine profitability (IRR) when MARR is l5% by using PW
method.

8. Evaluate the PW of the following project:

lnitial investment = Rs. 1,00,000 -> in constant dollers
Annual sales income = Rs. 40,000 -+ in constant dollers
Annual labour cost: Rs. 3,000 + in constant dollers
Annuat material X: Rs. 2,000 -+ in const4nt dollers
Annual material Y : Rs. 1,000 -r in constart dollers
Salvage Value = 20% of initial investment - in constant dollers

Inflation rate for sales income, labour cost materials X, material Y and salvage value are
5yo, 8o/o, Oyo, 6yo and 3Y; respectively for the project period. Take market interest
rute=ZAYo project life is 4 years.

tsl

14)

t8l

I 2 3 4N
AEC 5380 5203 5468 s845
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/ The figures in the margin indicate Full Marles.
{ Assume suitable data if necessary.

l. Explain the roles of engineers in making edonomic decision with appropriate examples.

2. a) lf you deposit Rs.10000 in a saving account now which gives 10% nominal interest
rate, what will be the amount after 5 years if interest is compounded (i) semi-annuaily
(ii) Monthly

b) Find the value of P if i=10%. Use gradient formula also.

6
14

t4l

lzl
L4]

6

1
0

30

3. a) Define
P=?

worth and rate of retum method. How much mpees should you
in a bank account that gives 8olo interest per year if you wish to draw

per month for l0 years?

b) is the different between financial and economic analysis? Determine both type
the following cashflow

= 3,00,000
: 85,000

costs = 15,000
value = 20% of initial investrnent

life = 6 years

[2+41

L2+41

t4)

t4l

t4+41

=l
c) ComputelRR using trial arrd error process of the following project. Determine aiso

= 25,000
:8,000

:5,000
Usefullife=5years
MARR =20Yo

4. a) Select the best proposal using ERR (e=25Yo,MARR:20%)

EOY 0 I 2 3 4 5 6
Proposal A -6400 2620 29AA 3024 3 i00 3100 2600
Proposal B -7550 2050 4060 4000 3900 3900 3400

b) State and explain about the cases ofrnutually exclusive, contingerrt and independent
projects with example. Compare the following projects by using repeatabiiity
assumption when MARR is 12%

Proiect A B
Initial investment 2.00.000 3.00.000
Annuai revenue 25,040 30.000
Annual costs 7.000 9,000
Useful life year 6 8

Salvage value 10,000 20,000

',

:,1.F



5. The new machine costs 10,000 operating cost 2200 in first year, then increases by 2$o/o

per year. Market value is 6000 after one year and will decline by 15% each year N : 5

years. If required, old machine can work another 3 years. Market value now is 50C0 and

will decline by 25% each year. Immediate overhauling to restore to operable condition

costs 1200. Operating costs 2000 in the first year increases by 1500 per year thereafler.

MARR = 15%

i) Find the economic service life of this machine (new)

ii) AEC of defender is as follo,*'ings:

[8+4]

When should the old machine be replaced

6. a) Explain decision free Analysis:

b) Calculate break-even hours of operation per year to become cost equal and

recommended economic pump if it is to be operated 5 hours daily at full load.

KHASA Pump SARVO Pump
Capacity 100 hp 100 hp
Purchase cost (Rs.) s.00.000 10.00.000
Tax per year (Rs.) 10,000 15.000

Maintenance cost per year (Rs.) 36,500 29,24A

Eft'iciency 80% 90%
Life year 5 5

Salvase value 20 % ofpurchase cost for both
MARR 2AYo llet year

Electrjcity cost Rs. l0/kwhr

7. a) Define depreciation. What are the causes for it? If a machine costing of Rs.

1,50,000 ii purchased by expecting salvage value Rs.40,000 at the end of 6rh year.

Calculate depreciation amount for each years by [2+5]

i) solD
ii) Declining balance

b) Suppose an equipment purchased for Rs.10,00,000. It is expected to generate
income of Rs. 3,50,000 per year during 5 years and corporate income tax rate is
25a/o per year. Under the recovery periods depreciation are as follows. t6I

Year I 2 J 4 5

Depreciation arnount 1.00.000 2.00.000 2,00,000 2.00.000 1,00,000

Calculate ATCFs and determine profrtability (IRR) when MARR is l5% by using PW
method.

8. Evaluate the PW of the following project:

Initial investrnent = Rs. 1,00,000 -> in constant dollers
Annual sales income = Rs.40,000 -> in constant dollers
Annual labour cost = Rs. 3,000 -+ in constant dollers
Annual material X: Rs. 2,000 --+ in constant dollers
Annual material Y : Rs. 1,000 -+ in constant dollers
Salvage Value : 20% of initial investnent - in constant dollers

Inflation rate for sales income, labour cost, materials X, material Y and salvage vaiue are

Syo, \yo, AYo, 6yo ar,d 3% respectively for the project period. Take market interest
rate=20%o project life is 4 years.

t5l

the new

t41

t8l

') J 4N I
5380 5243 5468 5845AEC

..F'
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1. a) What are lhe principles of engineering economics? How does it help to decision
making process?

b) Differentiate. between simple interest and compound interest. How many

deposits.of Rs.50, 000 each should make per month so that the future amount

will be Rs. 20. 00.000 if the bank interest.rate is 10% per yeafl
2. - al An equipment costing bf Rs.5,00,000 isestimated.to have life of 10 years and

expected annual revenue isRs.l,10,000 with annual cost of Rs.20,000. Determine
the investment decision from PW, AW, and FW method to this equipment when

salvage value isRsJ, 00.000 and MARR E 72o/o.

b) Use IRR method io evaluate following project when MARR is 20%.

End of vear cash flow
0 -60.000
1 20.000
2 40.000
3 50;000
4 50.000
5 70,000

3. a) Determine both types of B/C ratio by using FWfor-.mr.dation;

lnitial investment (Rs. I 2.50.000
Annual revenue(Rs.) 50,000 at the end of first year and increasing by Rs.

30.000 for each year
AnnualO&M costfRs.' 30.000

50.000
Usefullife year 5
MARR 15o/o

b) Recommend the best projqcl from the following information by using repeatability
assumption when MARR is 12o/o.

)roiect A tBl

nitial investment (Rs.) 4,00.000 7.00.000
I nnual revenue(Rs ) 1.75.000 2.50.000

cost 25,000 35.000
40.000 70,000
6 8

I
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a) 'What do you rneaq.by leplqcqment analysis? Determine the choice between

defender and challenger wittr following informaiion from AEC approach when

useful life is 5 years and MARR is 10%.

5

Item Defender Challenser
lnitial investment(Rs.) 25.00.000 35,00,000
Annualc6st[Rs.) 10.00.000 7.50,000
Salvaoe value(Rs.) 5.00,000 12.00.000

*b) Define economic service life of. an asset. From the following information find the
economic service life of an asset.

50,000
Annualoperating cost , 10,000 for the first year and increasing by 15% over

(Rs.) I the previous vear
value(Rs.)

-Dedinii'ig-eaoh, 
.)reaI I by..20,o/o f r om the previous yea/s

salvage value
Usefr 7

1s%

a). Perform sensitivity analysis of the folloruing project over a range of ! 30% in

i) initial investment ii) net annual revenue iii) useful 'life year. Draw also

sensitivity diagrarn.

Net
Silvaoe value(Rs. 80.000

6
MARR 1lYo

b) lf the cost of 25 watt GFL bulb is Rs.260 whereas the cost of 100 watt Filament

bulb ls Rs.3S but these bulbs have equal lighting povder. Which bulb do you

prefer in your use and why? \Mren electricity cost is Rs.11 per unit (kw;hfl.

6. q) What do you mean by depreciation and what are its'causet? A .machine

purchased for Rs. 50,000 by expecting useful life of 10 years. Calculate lts

depreciation amount for each year by using declining balance method when rate

of depreciation is 20% Per Year.
b)

r) depreciation

ii) httation anO CPt

iii) Market inlerest rate and inflation free interest rate.

***

i
1
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1. Define engineering economy. Enlist the principles of engineering economy.

2. RameslL a Civil Engineer is planning to place a total of his salary, which is Rs.

250000. per year now, each year in mutual firnd. He increase each year

for nerft 15 years. If the mutual fund will retml what will be the
sum-amount at the end of 15 yeam? If salary
be the amount?

Rs 25000 per year. What will

3.Y* the following cashflow

EOY 0 I 2 3 4 5

Cash flow -3000 800 1000 1 100 t2t0 t4@

Calculate both tlpe of payback period. MARR = l0o/o.

b),zEquipment costs 2,50,000 and has salvage value of 50,000 at the end of its expected

9/ tite 5 years. Annual expenses will be 40,000. It will produce a revenue of 120,000 per
year. MARR =20%o.= e t4+4+41

r) Evaluate IRR using AW formulation.
ii) Evaluate both type of B/C ratio with FW formulation.
iii) Find ERR

4. From the following information select the best project.

Proiect A Proiect B
Initial Investment
Annual Revenue
Annual costs
Useful life
Salvaee value at the end of useful life

35,000
16,60
3,000
4 years
0

50,000
25,000
13,830
8 years
0

IvIARR =70Yo

When service period required is: i
i) 4yearsbyFWmethod

I 
t ,ruo by IRR method with PW formulation

5. What is the economic service life of an asset? Find the economic service life of a new
elpctic lift tuck which costs $ 20,000, have a opereting cost of $1000 in the first year
gdrd have salv4ge value of $12,000-at the end of the first year. For the remaining years,J

[1+3]

[4+41

t4l
t8l

t4l

6
d

?



a

the previous yeanl operating costs.

20o/o from the prwious years salvage

value. The l[ft tnrck has'a maximum life of 7 years. An overhaul costing of $3000 and

$5000 will be required during the fifttr and seventh year of service respectively. The
firm's.required rate of retum is 15% per year.

OR

A firm has a contract to provide printing service to IOE for next 8 years. It can
provide the service using its old printing machine (the current defender) or ttre newly
bought machine (the challenger). After the contract work neither the old machine nor
the new machine will be retained. Considering the annual equivalent costs of the old
machine and new rnachine as follows,.what are their economic service life? And wtrat
is the best replacement strategy? [2+10]

Number of
years (n)

cost
Old machine Newmachine

1

2
3
4
5

515,000
510,000
550,000
596,000
644,000

750,000
615,000
586,000
583,000
590.000

breakeven volume of a cable manufacfiring company from the following
Total cost = Rs. 1,200,000; Variable cost = Rs. 400,000 Income from sales:

at production of5000 unit.
tt-(o t4l

b) Aproposal isdessibedbythefollowing estimates: P = $20000, S =0,N:5 andnet

l8I
7. a) Define depreciation and list out important methods of calculating depreciation

deductions. t41
b) A machine costs Rs 15000. Its useful life is 5 years and salvage valve is Rs 900.

-..eomprrte 
the annual depreciation allowances and resulting book values using double
bdancedryqciation methods. t8I

inflation. List out its effec8. If the inflatiorfl'rate is S%opc- year and the market
interest rate is 13% per year. Wrat is the implied interest (inflation free) rate in
inflationary economy? u+l+21

operating costs increase each yer br@*,
Similarly the salvage value declines each year by

annuriLl receipts : $7000. A rate of return of 20 percent is desired on such proposals.
Construct a sensivity graph of the life, annual receiots. and rate of leturn for
deviations or", a r*g" of tZO perc *ost
sensitive? 4-

OR

A series of five constant dollar (or real dollar) income (beginning wittr $5000 at the
end of the first year) are increasing at the rate of 7% per year for five years. Inflation
free interest rate is 5% and inflation is 8%. Is it feasible investnent if investment cost
is $20,000?

*t*

I

t4l
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1. a) "Engineers play the important role in making the economic decision". Do you agree
with this statement?. Discuss.

b) The information given below shows the records of a manufacturing company
comparing the actual data with the data from the standard cost card. Calculate all the
variances. Also indicate the favorable and adverse variances.

Production
(Units)

Direct
Material

(Ke.)

Direct
Material
cost (Rs.)

Working
Days

Fixed
Overheads

CRs.)

Variable
overheads

(Rs.)
Standard 10 50 10000 t2 5000 25000
Actual 8 45 9000 t0 6000 20000

2. a) Mr. Kumar has inspected his yearly household expenses for the last 10 years. Cost
averages were steady at Rs 100000 per year for the first 5 years, but have increased
consistently by Rs 15000 per year for each of the last 5 years. Calculate total present
worth in year zero.IJse gradient formula.

b) Use discounted payback period.method to select the best option:

Initial Investment Annual Iircome Usetul Life Salvage ValuE
Option A Rs. 1000000 Rs 15000 10 yrs Rs 20000
Option B Rs 150000 Rs 20000 12 yrs. Rs 40000

3. a) Find the IRR of the following cash flow of a project. If MARR :20Yo, comment on
the acceptability of the project. Show investrnent balance diagram.

End ofYear Net Cash flow in RS
0 -20000
1 +8000
2 +17000
3 +19000
4 +18000
5 -10000

b) Three mutually exclusive alternatives are to be compared by the rate of return method
and are describe belqw. MARR is 10%. Salvage value is 20% of first cost. Whiclt
option has the highest IRR and what is it? Recommend the best alternative.

x Y Z
,. First cost. Rs. 70.000 60,000 100,000
Annuai-:income; Rs. 1s000 10000 1 8000
Economic life, years 8 8 8

4. a) The total purchase price of a three roCIm set furniture is Rs. 50000. However 
'fter 

a

down payment of Rs 10000, two year series,end of month payment of 22A0 will have
tobemade.Detenrrinethenomina1and.effeotiveinterestrate.

t6l

t10l

t8l

t8l

t8l

t8l

[3+3]
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b) Findtheacceptabilityof aprojectusingbothttrpesofB/Cration. (UseAWmethod) t10l

: ,' :: ,

5r;i a) Select the best project from the following two projects. (Use Repeatabilily and PW
.; method).

Proiect A Proiect B
Initial Cost (Rs) 150000 180000
Annual Expenses (Rs) 35000 31000
Annual Revenues (Rs) 8500 10s00
Salvage Value (Rs) s0000 80000
Usetul Life 6 years 9 years
MARR ts%

b) Two types of power ccnverters, alpha and beta are under consideration for a specific
application. An economic comparison is to be made at an interest rate of l2Yo and the
following cost estimates have been obtained. Select the best option by calcuiating
present worth of both the projects if it will be operated for 4 years only.

AlPha Beta
Pwchase price Rs 7s0000 2000000
Annual operating cost, Rs. 200000 100000
Estimated service life, years 5 9
Salvage value, Rs. 0 400000

6. a) Following table shows the demand of meat when the price is shown in Rs. Make the
hypothesized regression equation and find the consumption if the price is set to be Rs.
35 per kg.

SN Price of meat per kg Consumption in kg
1 25 80
2 38 70
3 26^ " 78
4 30 73
5 27 78
6 40 68
7 42 65
8 32 74

b) The purchase of a rental property is being considered in a neighborhood where real
estate prices are increasing rapidly, The followihg estimates have been developed for
a preliminary before-tax analysis:

cosl
Amual income

'"" fr6m rent, Rs.'
Annual

Maintenance, Rs.
Inveshment

Pbrioa'
Resale
'value

MARR

140000 30000 7500 l, 6 ws 1,50.000 rc%

Construct sensitivity chart for joint variation within a +3Oo/o range of annual income and
MARkilndicate the acceptance and rejection zones.

Write short notes on: (any four)

a) Drawbacks of IRR_methbd b) Capital recovery cost
c) Decision tree analysis d) Declining balance method of depreciation
e) Methods of demand analysis i i

t8l

t8l

t6l

t10l

Pxal

Annual Expenses =
Useful life =

investment : Rs. 180000

t..

Rs. 16000
10

Annual Benefits - 53000 at the end of first
". ;, ;, .:. ., .. year and decreases by Rs.

. 2000 each year
Salvage value : Rs. 40000

***
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la)

b)

2. a)

b)
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Differentiate between nominal and effective interest?. Calcuiate both nominal and

effective annual interest if you deposit now, Rs 1,00,000 and you can draw Rs 1000
per month for ever.

A machine cost Rs 20 million with no salvage value. Rs 8 million revenues per year
can be gained. Given: useful life : 4 years. Tax rate : 50o/o, MARR : 107o. Use'
strdight line depreciation method to evaluate (1) PW (ii) IRR

Explain decision.hee analysis.

Select the best project using IRR method. Useful life of all projects are 15 years.

MARR : l0o/o.

Particulars Proiect A Proiect B Proiect C
Initiaf investrne,lrt 7500.000 s500.000 4000,000
Annual revenue 960.000 720,000 600,000
Salvage value 7500,000 5500,000 4000,000

3. a) Vfn", are the drawbacks of m.i method? How does ERR methid eliminates some of
these drawbacks.

b) Perform cost variance analysis

Standard (Rs) Actual (fu)
Production fUnits) 9.000 8,000
Direct Labour (Hours) 72.000 60,000
Direct Labour cost (Rs.) 756.000 600,000
Fixed overhead cost (Rs.) 900.000 810,000
Variable overhead cost (Rs.) 684.000 630,000

' 4. a) Explain the methods for assessing risk/uncertainty.

b) Perform sensitivity analysis over a range of t3 Oo/o ir (i) initial invesEnent (ii) annual

net revenue (iii) useful life.

Initialtrftstnent : Rs. 100,000 Salvage value: Rs 10,000
Annual'benefits.mRs 25,000 Annual expenses : Rs 3,000
UsefuLlifb: 10 years MARR : l0o/o

t6l

u0l
t6l

ll0l

t6l

[10]

t6l

u0l

a?f.

Ef*
="i

1t,i

Draw sensitivity diagram and interpret the result.



5. a) Evaluate the modified B/C ratio for the problem in Q a(b).

b) Select the best project. Required study period is 5 years.

Proiect P Project Q
kritial Investnent(Rs.) 5.00.000 3,50,000
Aanual net revenue (Rs.) 2.00.000 1,75,000
Salvage valueCRs.) s0.000 35,000
Useful (Years) 6 5
MARR t0% t0%

6. a) Define engineering economics. Explain capitalistic ORSocialistic economy.

b) Evaluate ERR. MARR = l}yo E:8yo

7

c) What are the elements of cost?

Write.short notes:(a*y 4 )
a) Sources ofuncertainty
b) Market research
c) Continuous compounding
d) Job andprocess costing
e) Statistic approach to demand analysis

***

t5l

n0l

t6l

t8l

12)

l4xal

EOY 0 1 2 3 4 5
Cash inflow +40,000 +150,00 +120,000 +800.000 +200.000
Cash outflow -480.000 -80,000 -.50,000 -500,000 -200.000 -400.000
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'/ Candidates are required to give their answ{pin.their.own words as fii as practicable../ Attempt any Five qu"ittoni 
-t fhei*r"i tiT, 

^r.rgm 
indicete Futt Maris. ;

/ Assiie suita'bie daralf necessory.-

Ecoiromics

8G

t. g{Defne economic. system. \\irite advantages of socialistic eeongmy.
^/pz Explain overlead cost and opportunity cost.
/

lTUl following information has been obtained from the records of a manufacturing
- company using standard costing system.

Find all the variances (Includin! all its comp.oliefrls)

2. 
^Y

I!4r. Basnet purchases a car-which.cqsi R,s. 20,00,Qq0. He pays 40% as.dov'n payinent.
Remaining amount will be pdd. bh insta[54en! basis iind wishes to pay Rs. 25,000 per
month fol next five years. What annual interqst tate, u,ill he be paying?. At the end of
3rd year, what lump sum amount should he pay to clear.all his dues?

qlf ina the value of A and G if i'= l0%. A = 3G..-/

[1+3]

l4l

t8l

[4+4]

t8l

t4l

t6l

t6l

. 50000

3. a) .Describe any tu'o drarrbacks of IRR.

b) se ERR'me.thod to evaluate the project with follorving cash florv. M.ARR.: € : i096.

-8

JYa pietiriiriiry 'dstimate.of i mulfipuipose i:ro3'ect F

Initial
Investment

Give your suggestion to the government about tire impletuentation of the project.
Take IvIARR -- 8o/o.

t
E

i
I
,.t.

)

.:q..

1'

!

l'
I
t :

- -.. ---i.- : _+-

;..

t

Estimated Actual
Production Units 6Q0. ^ L..{
Cement (baes) .'.:5 '

3;600;. :' .

eHmenr.Cos1.1fu;).. "::. 
: :.: -."i -::' .+ 3500 '2iffi,CI06f:;i;i:.

Ski[ed Labour (mason) Days 2 900
Skilled Labour (mason) Cost Rs. 300 per day 325 per day '.
Fixed Overhead (Rs) 10.000 '15,000

Year I 5t
zno 3

ro ,1
I

ril
5ur 6r'r

CaSh floui 2.00;000 2,00.000 -:50,000 4,00,000 4.00.000

turnu:il optrrtiorr ititt of
. snd I the

. i .-
matntenance lprolect

Salvdge
r.alue

Annual
Porver
sales

I
I

I
I

i

Annual
recreational

benefit

'Annual
lrrrgEfion

benefit
50 rzrsRs.2 Crore Rs. !.5 crbre Rs. 40 croreRs. 50 crore Rs.8 crore .Rs. I crcri
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4. a) Recommend rvhich ons is best out df the following three mutually exclusive projects.

Proiect A B C
lnitial.Investment
Annual Revenues
Annual cost

Salvage'vaiue
Useful.'life

5,00,000
1,50,000
25,000
I,00,000

4:'

6,00,000
1,50,000
25,000
1,00,000

6

7,00,000
1i70,000
25,000
70,000
"'8

- 5

b) Defrne capilalized ryqrth. How much mohey should Mr X should deposit now in a

plus Rq. 20,OtO *r,rr|V *anr- sO,OOti i" *"w frve years for iirn*t" perioa.

5 I Explain mutually exclUsiveand independent projects.

11/Setect the best aUernative uring in"r"*ental IRR rnethods. Useful tife is l0 years and
. v salvage value is 25% of initial investment. MARR :10Yo.

Pro'iect 'l A B C D
Initidl hnvestr.neni.
AnnualRevenues
Aruiual Cost'

600
r50
40

500
t25
25

8Q0
t75
30

700
t60
35

6.

. [r2]

a) y$that wilt be the i.Erpap.t o.ipiange in valpe:6.f preibnl rvorth .of rhe foil'owing proj'ec1 i f
tr''ei:'argsi'ociuisilr,fl):irriqidl.investmenrjliii".irSti+iqili:iiicd#'hhAffiy-,Ulsu(tll.life.hy.,, 

,..r ''. . .' !25%? Drarv necessary Saph also. . : . .: [f0]

..'.. ?.

I

g'/n^'"a

7. )Vrite short notes on: (any forg) .

: .a).TaxationsysteminNepal: : :

,b) Methbdd .of calculating depreciation
c) Decision Eee analySis
d) Market Research

. e) Factors affecting demand

'l
' -el:I

on the. following data,'forecast the of CFL for irext fiv'e years t6l

**+

:';ii'

t.'

I
...1.,r

'Iaitial.lovestment - RS::4:00:000'
Net Annual'indorrib fist60t000

': .;*21&ar+'.
TVTARR. 15Yo

Year 20a7 20t )8 2009 20t0
.Demand (Nqs.) I.00,000 1,2 000



04 TRIBHWAI{UNIVERSITY

. INSTITUTE OT PNGINEERING
Examination Control Division

2066 Magh

Exam. ResularlBack
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Economics

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

/ Thefigures tn the margin tndicate Full Marks.,/ Assutte suttable data tf necessary.

,/
!/ a) E:rplain the terms, socialistic economy and cash flow diagram.

,byl" the standard, card, it is observed that one unit of product 'X', requires fixed
v

overhead of 2 hrs at the rate of Rs. tslhr. During the month of Febnrary, 800 units are
produced at the actual fixed overhead of Rs. 18/hr in 1800 hours. Budgeted fixed
overhead is Rs. 30,000. Perforrr cost variance analysis

c) Evaluate both type of B/C ratio using PW.

Initial cost: Rs. 25 lakh
Salvage value: Rs. 5 latfi
Useful life: 10 years
Annual benefits : Rs. 10 lakh
AnnualO&M:Rs.5takh
MARR :8o/o

t4l

t6I

t6I

14)

t8l

l4I

t6I

[10]

v incremental analysis or break-even analysis.

the best project uSing, ERR method. MARR : 18Yo. E: 12Yo.

cost: Rs. 60 million, Variable cosUunit : Rs. 50,000, Selling price/unit = Rs.
Find BEP volume. What would be the effect on profit/loss when Sp increases

b

c
8,000.
by 20%.

3. a) How much money should Mr Ram deposit now in a bank so that he and his successor
can draw Rs 5000 bimonthly for infinite period? Interest rate is 12 Yoper year.

b) Select the best combination of the project where A is independent and B is contingent
on C.

Proiect A B C
Initial Iirvestnent
Annual Revenues
Annual cost'
Usetul life (Yrs.)

40,000
15,000
2,500
8

70,000
20,000
3,500
8

50,000
20000
0
8

Year 0 1 3 4 5

+35
+75

Proiect A -40.000 -38.000 +35.000 +35
Proiect B -60"000 -50.000+25,000

2

The Investnent is limited to Rs. 120,000. MARR: l0%o.



4. a) Panchakanya has recorded the salep of its products in different years as below.

,. , . , Forecast thg salqs for year 2020.

Year 20Qr 2002 2003 2004 2005 2006 2007
Sales (Rs. in Million) 500 550 575 675 650 700 780

b) Write short notes on any two:

i) Advantages of Payback Period
ii) DepreciationMethods
iii) Job and Process Costing

repeatability and cotermination assumptions.

Project
Initial

Investment
(NRs.)

Airnual
Revenue
fNRs.)

Annual
Expenses

CNRs.)

Salvage
Value

N MARR

P 5000 3000 2000 1000 8 year t2%
o 3s00 2000 800 350 4yeat t2%

Select the best (i) if study period is 10 years (ii) using capitalized worth method.

69 Explain tax and depreciation or decision tree.

p/e,.machine costs Rs. 20 million and expect to save Rs. 4 million/year, Tax rute = 50Yo,
' -MARR : l0o/o. Evaluate the pW.

g|4erform sensitivity analysis over +307o is initial cost and useful life. Draw sensitivity
diagram and interpret the result for the problem no l(c).

Define 'Capital Recovery Cost'. Mr. Fox purchased a motorbike which cost Rs:
He.pays 30?/o as do*{, payment. Remaining amount will be paid on

installment basis and wishes to pay Rs. 10,000 per month for 2,0 months. What annual
interest rate is he paying?

b) Find the value of G if i : llYo

7

l2xal

t8l

t8l

t8I

t4I

t4l

t8l

12+6)

t8I

G=?
<- 4G

A:5000

s0000

123 4 5

***

t
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04 IRIBHWA}ILN{TYERSITY.

. INSTITUTE OF ENGINEERING

Examination Control Dirrision
I ,oa, chairra

Economics

* *--,-/ -Caqdidates are required to give their ai:swers in their o',rmwords as far as

. / Attemp.t arry Five questions.' { Thefigurei in'the mrgin indicate Fuil Marks.
/.. Assune suttable data if necessary.

1. .a) 
' 

Defiaerec6nomic'system. Discnss briefly tn the charaaeristics of capitalistic ecouomy. - |Z*ZJ

/ , b) What are the elgments of cost?'Discuss briefly on the prime cost and overhead costs. .lZ+Z)

. c) lhe following informatioa has been obtained fioh the records of i manufacturhg colnpary
using.standartl costing syitem .: t8]

-'.:.t..r.fi-ii-

Fisd'ell the variances (Including ali its componerts).

2,. a) Find the value Pf A if i* ll%,
' t'/

A

5A

t8l

I 0000

)

a)

b). lfr. X receives a loan of Rs i20,000 frorn a b.ank at aa

'''l',: ..t:i - --'--

interest.rate of 12Yo.

t) .i) 
..- He wishes to repay the loan in mouthJy instailmect s"itb Rs..3000.per month. Ho* many
. installments are necessa? to complete his payrneut?

ii) $/hat annr:ai interest rate is he payipg if the Bank asks hiiir to pay Rs 5000 per

month for 30 ti:nes.

a). A coostruction company need.s an equipmentq,hich ccsts Rs 1O,0O,00O and has salvage'value '

J of Rs. 1,00,000 at the end of I0 years. The equipmeat supplier is also rvilling to provide the

equipment on hire for Rs 1,25.000 per ypar for i0 -r-eais. iVtat will you do?. Purchase or Hire-

lvfARR= 12%

t4l

t4I

l6l

Find IRi{ of the foltowing project with initial investment of the Rs 5,00,000 and Salvage

v{ge of.ks 1,00,000 dithe end of 5 year. The.g.noual'b.enefit and Operation and Mainteaance

.End of Year Beuefit Operatioo aud Maiutenance
1

2
3
4
5

105000
1 15000
125000
135000
145000

5000
i0000
15000
20c00
25000

'e'i. 
'

!1.'. 
P

b;i-d;; diagraEr"lsD

Eram. Resular/Back
LeveI BF, FulI Marks 80

Programme BCE5 BEL'
BEXBCT Pass ldatkj 3Z

Y6ar/Part m/tr Time 3 hrs.

Standard Acfird
Produaion CUnit) 3000 2500
Working days 27 25
Fixcd orerhead variance 14000 12500
Variable overhead variaace 1 100010000

Draw unrecovered-in:restm eni



1:1' "':

..- 4. a) .From the following fow recoElrrend the bcsl otre using Paylack-
years and I{ARR='€ = 15 oZ.

7!' Penod-

Vdlue is 20 Yo of the initial

b) Nepal Airlines is plarning to.puchase a Jet plane. The estimate 6n two tlpes ofplane rmder
. consideration are;

Project
First investment cost

Plme A '

25.00"00"000
PlaseB '
30.00.00.000

Amual O &'M 1.50.00.000 1.00.00-000

Useful Life 4 years 6 years

Saltrage value 5.00.00.000 6.00.00.000
MARR= 12 %

: Which. pJane is the best oue if ii'is believed will'be r:sed for
inlinite oeriod? .-'-!/

6. a) Defrae the conccpt of certainty, Uncertainty and Risk : .

b) Perform sensitivity analysis of a follorring pioject.ovetr a range of +'30'yo in i) kritial

[16]

-el

l6l

[10]

t4l

t6l

[axa]

ir) Net usine amual worrth formulation-

Cost Rs.5.00.000 '

Annual reYerlue .- "r 1 Rs.75.000
Arrual maintenance cbst Rs. 10.000
Iseful life 1 O vraic

Salvaee Rs:,50.000 '

IvIARR t0%.-\

Lj

ub

c). Folloyving data shows.the demands for.fish whe,n.the prices dre as'sho.wn..Cdculate.t.he'.
hypothesized rggrcsgigu gquatiop. Whaa shall be the dematrd if thc'price is set,to be:Ri' 60 per .

!rol

S.N Prilc-per ke. Ouantitv toEes. s.N Piice perKe. "Ouantitv (tones). 
.

I -64. 65 5 82 5l
2 53. 75 6 59 55

"rl 67 56 7 67 63

4 52 69 8 ?t t)

.. 7. Write short {tes on any for:r

. a) Job aniJ process costing'
. b) Drawbacks of IRR

c) Deprbciation'
d) Factors affecting demand 

'

e) Methods of demand analysis

Proiect A B c D
Iaitial invesurent 500000 400000 700000 500000
rlet annualievenue ' 125000. 11.0000 . - ' ''"'135000:,,;::..



04 . TRIBHUVA]'I UNIVERSITY

INSTITUTE OF ENGINEERING

Exarnin ation C ontrol Division
2065 Kartik

Eiarn. Back
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{

,s Economics

Candidates are required to give'their ariswers in theirofrn words as far as practicable.

Tliefig;ures in the margin indtcate FuIl Marks.
Take MARR : 1094 tf not specified. .

D.raw necessary cashflow dtagrams.
Assume suttable data tf necessary..

1. Select the best project.

Use 
:

a) Repeatability assumption
b) Studyperiod is 4 years

c) hfinite project life

2. a) Recommend the best using ERR'metho dfl:-lO%o

t16I

u2)

t4l

t6l

[10]

ERR Project End of the.cash florvs (h Rs. '000)
0 1 2 3 4 5 6

28-,30/"o- A, _=640 262 294 307 310, 310 260
2.6.4% B. -680 40 392 380 380 380"-' '--:13.801',

28j% C -7 55 20s 406 400 390 390 324

b) Recommend the best using payback period for the problem no. 2(a).

3. a) Explain the mutually exclusive project, independent projects and contingent with
suitable exarnples.

b) Forecast the sales for year 2010.

Year 2000 2001 ?042 2003 2004 2005 2006 2007
Sales Rs. '000 4t6 287 307 268 378 5?3 ' 457 587

,, 4. . ,a) Calculate,variance for the following:

Standai'd Actual
Froduction units 9,300 10.s00
Direct labour hours ' 102.300 136.500
Fixed overhead [Rs.) 21,483,000 28,392,000
Variable overhead [Rs.) 15,345,000 i7.i99.000

Proiect A Proiect B
hitial investnent Gs.) '

3.50.000. 5,00,000
Annual reveirues (Rs.) 1.90.000 2,50,000
Annual expenses (Rs,) . .r"... " . ,, ,, r. ::. 64.500" . ., '1,38,000'

Useful life (years) 8

Salvage value at the end of useful life 0

r



b) Perfonn sensitivity analysis over +il07o (varying in increment of l0%) in (1) initial

. investneil (ii) .annual tret revenue (iii) usefu! lit'e. Draw sensitivity diagram and
. irrterpret the result, : -" ' "': ' -: ' : ''' 'r ':: . '

britial.investnent = Rs. 20,000 .

UsefuI life: 10 years 
:

.. Revenues/Yehr = Rs. 6,000
Exp-enses/Year = Rs. 2,000 

..:

5. a) Find the required annual receipts 'A' for the following invesknerrt proposal:- t8]

"""' 'Btxi".;lffL:*1oio,l?o,ooo : ' ,
End ofyear 1 2 3 4 5

Benefits A+70,000 A+80,000 A+90,000 A+100,000 A+110,000

Find the modified BiC ratio for the problem no. 5(a) t8l
Explain the economic systqrrr. t8l
Find IRR and show the'unrbcovered investment balance in the graphical and tabular
form. . t8I

P-evenues/Year : P.s. 1,00,000
Expneses/Year.: Rs. 30,000 :

Salvage Va1ue : Rs. 50,000
Usefirl life:5 years

t8l

b)

6. a)

b)

F
I
I

I

7. 4 Explain the uncertainty and its sources. Differentiate between nominal interest rate
and. effective interest rate. If monthly interest rate is 102, what will be the quarterly
interest rate? [4+4]

b) Explain ta:c and depreciation with suitable examples. Find BEP votume for the
following project:

' ' ' Fixed cost: Rs. 24lakh
'r,,',",,..,,r:l:-,,,.:: ,sellingprice';RS.:80Q'ibfunit'i':'r":'!:"i'

Vaiiable cost: Rs. 500 per.unit

l4+4J .

..,':1,

What would be Effect. on BEP, when fixed cost increases by 10%. and variable
decreases by20%?. .

. :1.{.*
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Subject: - Transportation Engineering (C E6 5 3)

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

1. Explain the components of transportation system. What are the objectives of roadq' planning?

,2. Mention engineering surveys to be carried out for highway location. Explain Preliminaryv 
Survey for Highway location in brief.

1 3, Deive an expression for finding the superelevation required if the design coeflicient sf -v 
friction is 'f. List the design steps of superelevation.

er. A vertical summit curve is to be designed when two grades +l/60 ad -1145 meet on a
highway. The stopping sight distance and overtaking sight distance required are 210 m
and 600 m respectively. But due to site condition, the length of vertical curv'e has to be
restricted to a mariimum value of 750m if possible. Calculate the length of summit curve
needed to fulfill the requirements of:

i) Stopping sight distance
ii) Overtaking sight distance or at least intermediate slight distance. Discuss the result

r.5. Define transition curve and its necessity in horizontal alignment. Describe the different
.,methods of designing the length of transition curve.

W Asix lane highway has a curve 350 m long and 550 m radius. The stopping sight distance
and overtaking sight distance are 200 m and 400 m respectively. Find out the setback
distance from the inner edge of the road to the obstruction for both cases.

\-1 Oenne highway drainage system. Describe the causes of moisture variation in subsurface
soil. Explain with neat sketches how the subsurface drainage is provided to lower the
water table and control of seepage flow.

^;L. 
What are the design and constuction problems that are associated with hill roads?

a- Enumerate the merits and demerits of River Route and Ridge Route.

J:.- What are the different types of bitumious materials used in road construction? Explain

_ briefly the test procedure of Los Angles abrassion value of aggregate.

JgzWhat are the desirable properlies of bituminous mixes? Briefly explain the ductility test
of bitumen and its engineering application.

n
1

I

rl

.,/
yi)

!frB*
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Subiect: - Transportation Engineeriag (C8653)

{ Candidates are required to grve their answers in their own words as far as practicable.
{ Attempt All quesions.
r' A[questions carry equal muks.
{ Assume suitable data if necessary.

,/ WUat are the objectives of road planning? Explain the major road pattems developed in
modern urban areas.

$ Explun the factors that affect the selection of highway alignment.

^lr/Oerrle an exprcssion for finding the superelevation required if the design coefficient ofv friction is 'f . Describe briefly the various methods of providing superelevation with
sketches.

 r/Wful are the curve resistance and grade compensation? Describe the disadvantages ofJ heavy camber.

vehicle moving in a horizontal curve at a design speed of 65 kmph, develops a

centifugal ratio of 1/5. The deflection angle at curve is 48o. Calculate:

a) radius of circular curve
b) length of hansition curve by rate of change of centrifugal acceleration criteria
c) total length of composite curve

A/medriver of a vehicle travelling at 65 kmph down a grade required 12m more stopping
\,/ sight distance to stop than the driver travelling at same speed up the same grade. If the

coefficient of friction between tire and pavement is 0.38. Determine the percent grade and
stopping sight distance up the Sade.

1/Ctassiff highway drainage. What are the requirements of highway drainage?

8/Descibe different t1.pes of retaining walls used in road construction. List out the basis of\'/ 
its selection

,9r/Explun the materials rsed in different layers of the road pavement. Describe the desirable., 
properties of road aggregates for pavement works.

j{;lt}mrtare the tests to be conducted on road binders for its suitability on road constnrction?
Describe the test procedure to deterrrine the softening point of bitumen.

rl{.*
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S ubj ect : - Transportation Engineering (CE6 5 3)

r' Candidates are required to give their answers in their own words as far as practicable.
,/ AttemptAll questions.
{ Thetigures in the margin indicate Eull Marks.y' Assume suitable data if necessary.

I Explain briefly, the classification of transportation system. t8I

L What are the requirements of highway alignment? Explain the impotance of map study

t8Iin highway survey.

O. What are the functions of transition curve? Derive an expression for the length of
tansition curve to be introduced between the straight and circular path on a horizontal
curve from two criteria. t8I

1, Describe the factors which control the geometric elements of road and discuss the reasons
for providing an additional width of carriageway on horizontal curve. I8I

L A four lane carriageway has a curve of 220 m length and 400 m radius. The safe stopping
sight distance and overtaking sight distance are 152 m and 300 m respectively. Calculate
the minimum set-back distance from the inner edge of the road to the edge of the
obsfiuction to ensure safe visibilrty for the both cases of sight distances if the width ofthe
pavement per lane is 3.75 m. t8I

A Design the length of valley cutre with a descending grade of l/35 and ascending grade of
1/45. The design speed is 80 kmph. Determine the RL of begiruring, lowest and end point
of curve if the RL of PVI is 212.36 m so as to fulfill both comfort condition and head
light sight distance for night visibility. Also determine the appex distance and mid
ordinate of the curve. Assume coefficient of friction:0.35, Rate of change of centifuEal
acceleration:6O cm/sec3. t8l

L Why drainage is an important part of highway design? What are the causes of moisture
variation in sub-grade soil? t8l

!l, Sketch different qpes of hill road cross-sections. Discuss hill road drainage stnrctures. t8]

@ Define bitumen premixes. Explain the Marshall design method for the Asphalt concrete. tSI

lQ, Explain briefly the desirable properties of sub-grade soil. Explain the test procedure of the
penetration value of bitumen. t8I

t*r.
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INSTITUTE OF ENGINEERING

Examination Control Division
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S ubj e ct : - Transportation Engineeri ng (CE6 5 3)

r' Candidates are required to give their answers in their own words as far as practicable.
r' Arcmpt All questions.
r' The/igures in the margin indtcate Full Marlcs.
/ Assume suitable data tf necessary.

l. Explain briefly, the classification of transportation system. t8l
2. What are the requirements of highway alignment? Explain the importance of map study

t8lin highway survey.

3. What are the functions of transition curve? Derive an expression for the length of
tansition curve to be introduced between the straight and circular path on a horimntal
curve from two criteria. t8l

4. Describe the factors which control the geometric elements of road and discuss the reasons
for providing an additional width of carriageway on horizontal curve. t8I

5. A four lane carriageway has a curve of 220 m length and 400 m radius. The safe stopping
sight distance and overtaking sight distance are 152 m and 300 m respectively. Calculate
the minimum set-back distance from the inner edge of the road to the edge of the
obstruction to ensure safe visibility for the both cases of sight disiances if the width of the
pavement per lane is 3.75 m. t8I

6. Design the length of valley curve with a descending grade of l/35 and ascending grade of
l/45. The design speed is 80 kmph. Determine the RL of beginning, lowest and end point
of curve if the RL of PVI is 212.36 m so as to fulfill both comfort condition and head
light sight distance for night visibility. Also determine the appex distance and mid
ordinate of the curve. Assume coefficient of friction = 0.35, Rate of change of cenfrifugal
acceleration:60 cm/sec3. t8I

7. Why drainage is an important part of highway desigu? What are the causes of moisture
variation in sub-grade soil? t8l

8. Sketch different types of hill rcad cross-sections. Discuss hill road drainage structures. t8I

9. Define bitumen premixes. Explain the Marshall design method for the Asphalt concrete. t8I

10. Explain briefly the desirable properties of sub-grade soil. Explain the test procedure of the
penetration value of bitumen t8l

trl.rls
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i

- Transportation Engineering- I (cE6s3)

{ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
/ 4A questions carry equal marks../ Assume suttable data dnecessary.

Explain the roao classificatror, system based on htepal Rohd'stan,ikrd: Wlry roacl
transportation is considered the most feasible in our country?

What are the requirements, of an ideal highway alignment? Describe the
information needed to be collected during reconnaissance survey.

3 Discuss the design controls for the geometrics of road and governing factors which
affect the stopping si.qht distance.

4 Define super elevation, and derive the expression for super elevation. List the design
steps of super elevation.

5 The angle of lntersection between two straights is 137.230. The spiral angle for
each tra'nsitien curve is 8.35o. Calculate the length of transition curve, combined
length of curves and lerrgth of tangent if the radiu.sof the curve is 325 m.

6 An ascending gradient of 3.75% meets with descending gradient of \.25o/o.

Calculate the chainage and elevation of beginning of the curve, end of the curve,
highest point of the curve and 90 m left from the point of vertical intersection if
the chainage and elevation of PVI are l* 225.00 and875.62 rn respectively. The
radius of curve provided is 8000 m.

7 What are the causes of moisture variation in sub-grade soil? What are the factors

to be considered in designing sub-surface drainage system to check seepage flow?

8 Discuss the road side structures to be provided for the road way stability.
Explain how you will stabilize landslides along the road.

9 Define bitumen premixes. Exptain the Marshall design procedure for the

bituminous premixes.

l0 What are the desrrable properties olsub-graclc soil'/ tlxplain the metlrod of Los

Angeles abrasion test on aggregate.

:l.rl.*
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I
,/ Can-didates are required to give their answers in their own words as far as practicable.
/ Attempt any Five questions.
,/ The.figures in the'margin indicate Full Marks
/ Assume suitable data if necessary.

i 1.

2.

3.

4.

5.

a)

b)

a)

b)

a)

b)

a)

b)

a)

What is transportation planning? Why the development of public transportation
should be given prefereflce over the development of private hansportation?

What are the different stages of surveying for highway alignment? List out the various
components of economical appraisal.

Classify the highway curves. What type of effects will take place when the vehicle
negotiates a horizontal curve without super elevation? Also give reasons.

Calculate the length of hansition curve using the following data:

D Design speed:65 lanph
ii) Radius of circular curve:220m'
iii; RttowaUle rate of introduction of super elevation (Pavement rotated about centre

line): I in 150
iv) Pavement width including extra widening :': .5m

Explain PEV theory. Derive an expression for determining the stopping sight
distance at level ground.

A summit curve is to be provided at the intersection of two gradients +t.5oh and,l%o.
What is length required (i) For stopping sight distance of 200m (ii) For overtaking
sight distance of 60Om? What is the vertical distance between the point of vertical
intersection and curve in either case?

Describe the different types of retlining walls used in road construction. Mention the-

basis of its selection.

What do you mean by penetration value <if bitumen? Describe step by step procedure
for the determination of penetration value of bitumen in the laboratory.

Explain the different types of erosion conhol and energy dissipating measures used in
highway drainage system.

l8l

I8l

t8l

t8l

t8l

t8l

t8l

- tSl'

$xal
, ; i:;: i. i:-.',- -.:' 

,. '' ,;.., 
',. 

'.

l8l

t8l

b) Explain different measures that are taken to stabilize the formation and cross slopes rn

hill road construction

6. Write short notes on:

;;.. r':.i,: ," , , -a) :,:Requirements of highway alignment
'.': '' ' b) Extra widening

,.,i , ,, , : c) -Road classification system
d) River'route

_- {<+rf.
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Subject: - Transportation Engineering I
'/ Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt any Five questtons.
'/ Thefigures in the margin indicate Fult Marks../ Assume suitable data if necessary.

1. a) What is transportation planning? Explain philosophical elements of a long term
transport planning.

b) Mention the stages of highway suryey. Describe the information to be collected
during reconnaissance srwey.

a) What is an overtaking sight distance? Derive an expression for overtaking sight
distance with neat sketch.

b) Calculate the length of a kansition curve required for a road with carriageway width
of 7.0m on a straight portion, if the design speed is 65kmph. Assume that the road is
passing through a rolling terrain. The radius of the horizontal curye is 200m and
pavement is rotated about the cenhe line. Assume suitable data if necessary.

3. a) Define PIEV tlt"ory. Derive an expression to determine the extra widening.

b) A valley curve divided by a descending gradient of I in 30 meeting an ascending
gradient of 1 in 25. Design the length of valley curvg to fulfill both comfort condition
and head light sight distance required for a design speed of 80Kmph. Assume

. allowable rate of change of centifugal acceleration is 0.6m/sec' and stopping sight
distance is 160m.

4. a) What is penehation value of bitumen? Describe the procedure for the determination of
penetration value in laboratory.

b) What are the causes of soil erosion? Describe preventive measures of soil erosion and
energy dissipation.

r. a) Classify the, cross',,drainage:,-strucfur€e,:8.s ,,pGr,,.NR.S,.. Describe the. suitability of
construction of pipe, box, slab and arch culverts.

b) List various test carried out on road aggregates. Explain the procedure for
determination of Los Angeles abrasion test.

6. Write short note on: (any four)

a) Bitumen emulsion
b) Un-submerged and submerged conditions for minor bridge
c) Retaining structures
d) Hill road drainage
e) Curve resistance and grade compensation

r$*{.

t8l

t8l

12+6)

t8l

12+61

12+6)

t8l

$xa)

t8l

t8l

l8l
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Subi ect: - Transportation Engineering I
'/ Candidates are required to give their answers in their own words a-s far as practicable.,/ Attempt any Ftve-questions.

,/ Assum.e suttable data if necessary. l

1. a) Why is Macadam Road superior to Telford Construction? Make sketches of those
road sections. Write down the scope of Highway Engineering.

b) What are the types of road patterns in urban areas? Explain them briefly with the help
ofneat sketches.

List out important factors which control the geometric elements of roads. Calculate
safe stopping sight distance for the design speed of 50 krnph for: (i).two-way traffic
on a two lane road (ii) two-way traffic on a single lane load. Assume appropriate data
for calculation. [2+3+3]
Dprive the expression for the length of .hansition curve to be introduced between the
shaight and the circular path on a horizontal alignment from two criteria. ' [8]
What are the basic design controls for valley curyes? How the length of valley curve
is calculatetl from different criteria? tgl

b) Define PIEV theory, A National Highway passirrg through a rolling terrain has a
. horizontal curve of radius'of 200m. Find out the length of a transition curve assuming

suitable data.

4' a) Briefly describe the special structures conskucted in hill roails. Make the sketch of. drainage system layput in hill roads.

b) Write down the steps for the design of longitudinal drains of a road to drain off the
surface water. Classify cross drainage structures as per NRS. :

5. a) Explain with neat sketches the phenomenon of lowering of the water table, conkol of
capillary a4d vapour rise to strengthen the sub-grade of a road embankment.

b) Write down the tests ca:nied out on road aggregates and describe their significance.

6. Write short notes on: (any fo-ur)

a) PEnetration test on bitumen
b) River crossing alternatives'
c) Super elerzation in hill roads
d) Resistance to vehicular motion
e) Selection of an ideal alignment

':$rhrl.

12+61

t8l

t8l

t8l

$xal

t8l

t8l
2. a)

b)

3. a) .,

l8l

^l : ,.;..i. ' ,l- - .. '
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{ Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt any zuquestions./ Thefigures in the margin indicate Full Marks.
{ Assume suitable data if necessary.

1. a) Derive the expression for the length of transition curve from two considerations.

b) Due to drainage problem, the inner edge cannot be lowered and a super elevation of e
is to be introduced. Explain, how the two way slope of n can be gradually converted
to a one way slope of e where e> n with a neat sketch. Givsn the road with is Wm and
the transition curve length is L m.

2. a) A 30d' hourly volume is generally accepted as the design volume of traffic, why?
What are the other design controls for the geometrics ofroad? Discuss in brief.

b) At a deviation point with deviation angle equal to 10o50' and radius of horizontal
circular curve of 400m, a qmrmetrical spiral:circular curve vdttr 120m long spiral
could not be intoduced. Prove it. Give suggestions for other possible solutions.

3. a) Derive an expression for minimu:n permissible radius of valley curye from two
considerations.

b) Outline the various reasons requiring grade compensation.

4. a) A 300m line ascending section of a double lane road with trryo way traffic road with
4% grade meets with a 300m long descending section with 3Yo grade. Design the
vertical curve to meet the visibility requirement. Design speed is 100 lonph. The
braking efficiency is 90%. Calculate the formation levels of main points on curve at a
distance of 50m from PVI on qither sides, at the highest point of the forrnation lines. and at the begirming and end section of road, glven the final fonnation level of the
road at a distance of 25m right from PVI as 120.105.

b) Enumerate the various types of consistency tests on bituminous binders. Why do we
need different types of consistency tests? How is the ductility test carried out? What is
the significance of this test?

5. a) The table below gives the sieve analysis results of three gravel quarries under
investigation. Calculate the mixing properties; to meet the grven gradation
specification.

t8l

t8I

t8l

t8l

[10]

t6l

t6l

[4xa]

t8l

t8l

[10]

Sieve size
mm

Percentage passinq given sieve size Specilication
Ouarrv A Quarry B Quarry C

25.4
72.7
4.76
1.18
0.30
0.15
0.075

100
100
100
100
100
75
40

100
100
100
65
25
18

5

100
95
55
30
)a
9

3

100
90-100
60-75
40-55
20-35
t2-22
5-10

b) Draw neat sketches and describe different lypes of hill roads cross section.

6. Write short notes on:

a) Airresistance b) Hairpinbend
c) Historical development of road d) Control of seepage flow

*t*
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Subject: - Transportation Engineering I
'/ Candidates are required to give their answers in their.own words as far as practicable.
'/ Attempt any Five questions.
'/ Thefigureg in the.margin indicate Full Marks.
./ Assume suitable data if necessary.

1. a) Compare the main features of Telford and Macadam construction. Why Macadam is
known as the pioneer of modern roads? 16+21

b) Name the various sttfos to be followed for a highway alignment location. Describe the
works to be carried out and data to be collected during final location survey. [2+6]

2. a) What is lining o drains and. 'rhen is it necessary? What are the causes of moisture
variation in subgrade soil?.How do you control excess moisture in subgrade soil due
to subsurface sources of water? t2+2+4f

b) Explain in brief about petroleum bitumen, cutback.bitumen, and. bitumen emulsion.
How do you perform softening point test of bitumen and what is the use of this test? [4+3+i]

i. a) The centre- line of a two lane road has an eievation of 320.00m. The camber of the
pavement is 3.0% and cross-slope of shoulder is 5%. Calculare the elevation of
pavement at centre of lane, edges of pavement and at road edge if t8]

i) Straight line camber is to be provided.
ii) Parabolic camber is to be provided. 

,

Take rvith of lane 3.5m and shoulder'width as 1.5m.

b) Define extra widening and its causes of providing and derive an expression of extra
widening. t 1+2+51

4. a) What do you mean by tractive resistance, explain it is brieP 12+61

b) Calculate the minimum setback from centre line of road tbr a curve of radius 500m
for a six lane road to ensure safe visibility. The stopping right distance is 200m, Iane
width is 3.5m and the curye length is 100m and not extra rvidth is to be provided. t8]

5. a) Explain stopping sight distance and derive its expression. 12+61

b) A t'wo lane pavement 7m in width in hiily region has a. curve of radius 60m, the
design speed is 40 kmph. Determine the length of transition curve, total curve length
and total tangent length if the deflection angle of the curve is 60". Take superelvation
: 0.07, extra width : 1.2m, I :N : 1:60. Assume that the rotation of pavement is about
centre line. l4+2+Zl

laxaJ5. Write short notes on any four:

a) Los Angeles Abrasion Test
b) Retainiig Walt
c) Breast Wall
d) Slab culvert and its elements
e) Typical cross-section of hill roads
0 lv{odes of rransportation
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Subject: - Transportation Engineering I
'/ Candidates are required to give their answers in their own words as tar as practicable
,/ Artempt any' Five questions.

'/ The figures in the margin indicate Full fuIarks
./ ,lssume suiruble data if necessary.

a) Briefly, describe the historical deveiopment of roads and
the current state of a!furr in road consrmction situation- plans regarding thislffi

road construction
in Nepal? What

inN What is
are S

b) Defrne and describe the term:;:q$, b3nc! cqJp-d_or and a]lgBmggtwith respect to the map
study for highway route identifi6SIi5n. t2+2i2+27
-/

.2. 2)zDue to drainage problem, the inner\-/' be introduced. Explain with the he
edse cannot be lowered and a super elevation of 'e' is to

Ip of a neat sketch, how ds ysu obtain one way slope, e,

and the transition curve

i8l

fat

ll-2+:=31

the
the ,'tj"''

i8j

f ;t:1:.) I
[r ' : :J

b

b)A

length

centre line of a double .lane road has an elevation of 320.50m as recorded from
longitudinai profiie. The camber is 2.5Yo and cross fall of shoulder is 5910. Calculate the

from two way

eievation of road surface at

line camber ii provided (ii)
lane i.5m.

down the
widening

slope, n, rvhere e > n. .Givqn the road width is W m
,./

,h. 
".ng1il|ii$,e11ges {Evement and@; if 1

parabolic camber-is provided. Take rhe shoulder width
-r

i) straight
1.5m and

State the objectir.'es of pavembnt widening on horizontal curves. Write
total extra widening. What.are the methods of providing extra

_l

curves,' .

curve needed to connbct a circular section with a straight section of a highw-ay. if
design speed of highwa-v IS 900 kmph and radius

curve for comfort and
ol the circular section is 300rn.

Determine the lengh of transition for introducing super elevation at
your suitably selected desirable rate. The width of Baveme nt at straight section ir 7g_atr_d
Iength of the wheel base of the design vehicie is 6.1m.

,1 ^ \ Define fghw3ligryge. What
E.xplain horv the surface water is

t8l

are the requirements of a good high"va,v drainaee system?
collected and disposed off in rural. urban anC hiil rcads. [1=3=.1]

./ -u'

,5/a\ What are the design and construction problems of hill road? Horv do the temperan;re.\/ - pressure and geologl of the region alfect the selection of hill road alignment? ,,/

b) What do r-ou mean

[.+=4]

b) Dfiribe in brief road rapids, drop strucrures, causeways and inverted siphons. Give sketches

t rthere ever possible. [2+2=2=31\-/

a) Distinguish between Aggregate Impact Value, Aggregate Abrasion Value and Aggregate
Crushing Value. Why is it necessan* to determine t1a(iness and elongation indices of an

uggr.gut. sample? -,'''- i5+2i

raint-all-

determining optirnum
IN Vlarslrall Stab lor

i.2-61
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,/ Candidates are required to give their ansu,ers in their orvn words as far as practicable.
'/ Attempt any Five cluestiorxs.

'/ Thefigr.tres in the margin indicate Full-Marks.
/ Assume suitable data tf necessary.

1. a) Describe different modes of transportation. Expiain briefly the advantage and

disadvantage of road transportation.

b) Define hi-ehrvay ali.grment. Explain the factors controlling highway aiignment.

?. a) What is overtaking sight distance? Derive an expression for overtaking sight distance
with neat sketch.

b) A descending section of a road with 3% grade meets an ascending section with 4%
grade. Design the vertical curve. The stopping sight distance requirement is 120m.
Calculate the formation levels of main points on curv-e and at a distance of 30m both
sides from the point of vertical intersection (PVI). The reduce level of PVI is

r 243.154m. Assume other data suitably.

'3. a)'Derive an expression for finding minimum radius of valiey curye with night
,yisibillity.

b) At a certain section of road there-is an intersection point (iP) r,vith an angle of 45%0'
tuming ri-eht. The minimum permissible radius is 200m. The distance betw:een
'starting point and IP and IP to erid point are 500 and 350m respectively. Calculate the

€-lements of circular curve and chainages of main points of curve asuming the
chainage of starting point is to be 20 + 416.60.

4. a) Explain with neat sketches different tlpical tlpes of cross sections in hill road.

b) Explain briefly about the route location in hill road design

5. a) Discuss the causes of moisture variation in sub-grade soil. \\rhy drainage structures
are important in road construction.

b) Explain r.vith sketches hor,r, the surface r,vater in collected and disposed off in the hill
roads.

6. a) Describe Marshal method of bituminous mix design procedure.

b) Enlist the various tests on road aggregates. Explain briefly the test procedure of
crushing value of the aggre-eate.

*:f *

t8l

t8l

t8l

[8]

t6l

t8l

t8l

t8l

t8l

i8l

[8]

t8l
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I
./ Candidates are required to give their answers in their own words as"far'as practicable.
'/ Auempt any ru.questions.{ Thefigures in the margin indicate FuA Marks.
./ Assume suitable data if necessary.'

1. a) Discuss in detail flre classification of roads as per Nepal Road Standard (NRS) on the
basis of traffic flow and service flow. [4+4]

b) Discuss the different pattern of Urban Network Planning with neat sketches. Explain
briefly, the use of ring road helps to address the problem of city core congestion with
neat sketclres. L4+41

2. a) Define stopping distance. Enumerate the various factors affecting stopping distance.
Explain the relationship betryeen the stopping distance and stopping sight distance. [1+4+3]

b) The centre line of a double lane roarJ has an elevation of 315.5m as recordecl frorn
longitudinal profile, The carnber is 3.0% and the lane witlth is 3.5m. Find the
elevation of the road at the edges of the pavement and the center of lane if (i) straight
line camber is provided, (ii) parabolic camber'is provided. t8l

3. a) Deline transition culve. Mention the neecl of introclucing transition curve itr horizontal

- aligrunent. Derive ttre clifferent methocls of designing the length of transition curve. [+2+5]
b) I{ow much should be the outer edges of the pavement to be raised with respect to the

centre line on a two lane road designed for mix traffic at a speed of 80 km/lu on a
tiorizoirtal curve of radius 200m if the super elevatiou is obtained by rotating the

I pavement with respect to the (i) centre line, nn4 (ii) inner pdg". , t8l

4. a) Why do we need to courpensate grade in horizontal curves? Give tluee reasons. t4l

b) Desigrt the total length of valley culve at the juhction of a descending gradiefi 2.5or/o

and the ascending gradient of 3.5ok if the design speed is 80 krnph, so as to fulfill both
comfort condition and head light sight distance for night driving. Locate the lowest
point and determine its elevation if the elevation of begiming of the curve is 415.5m.
Assume other suitable data if necessary. UZl

5. a) Detine highway drainage system. Describe the causes of rnoistut'e variation in
subsurface soil. Explain witn neat sketches how the surface drainage is provided to
lower the water table, and control of seepage flow. t1+3+4]

b) What are the design and construction problems that are associatecl with hill roacls?

Enunerate the merits and dernerits of river route antl ridge route [4+4]

6. a) What do you mean by crushing value of aggregates? Describe the step by step

procedure for determining crushing value of aggregates? Suggest the ranges of
crushing value for aggregates in lower and in surface layers of the road pavement
structures. I l+5+2]

b) Explain in brief about natural bitumen, cutback bitumen, bitumen emulsiotr and tar
with their irnportance. t2+2+2+2)

7. Write short notes on (any fbur): [ax4]

a) Telford Construction b) Culverts
c) Hair Pin Bend d) Aqueducts and Inverted Syphon

I
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'/ The /ig,res tn the margin indtcate Full Marks.
/ Assume suitable data if necessary.

1. a) Explain briefly the various forms of urban road rtetwork system. How it is possible by
the provision of Ring Road to minimize the congestion in the city core areas. t8l

b) What are the factors that controls the selection of highway alignment? Explain. tq]

2. a) What do you mean by super-elevation? Explain briefly in what conditions this super-

b) The radius of horizontal circular curve is 100m. The design speed is 60 kmph. The
coefficient of lateral friction is 0.17. [10]

i) Calculate the super elevation if full lateral friction is called into play.
ii) Calculate the coefftcient of friction needed if no super elevation is provided.

3. a) Explain briefly the overtaking sight distance and the stopping sight distance. t6l

b) The speeds of overtaking and overtaken vehicles are 60 krnph and 30 kmph
respectively on a two-way traffrc road. If the acceleration of the overtaking vehicie is

i) Calculate the safe overtaking sight distance.
ii) Determine the minimum length of the overtaking zone.

4. a) What are the application of tangents, circular curves and transition curves in a

horizontal alignment of a road. t8]

b) Calculate the length of the fransition curve and the required shift, if the design speed
is 60 kmph, the radius of the circular curve is 220m. And allowable rate of change of
centrifugal acceleration is 60 cm/sec3. Aliowable fate of change of super elevation is 1

in 120. The pavement width including extra widening is 7.2m. t8l

5. a) What are the general tests in drder to quality the aggregate in highway construction?
Explain briefly. t6l

b) Bitumen is a very important material for road construction. Explain what tests you
will perform in order to judge the quality of the bitumen before using it in road
construction. t10]

6. a) Describe the various tvpes of retaining structures helped by neat sketches. t8]

b) What is the function of energy dissipating structures in a highway drainage system? t8]

7. Write qtrort notes on:'(any four) faxa]
a) Classification of roads in Nepal b) Tar and Bitumen emulsion
c) Retaining wall and Breast wall d) Strface and sub-sr:rface Drainage System
e) Los Angels Abrasion Test f) Aquaducts and lnverted Siphon
g) Hair Pin Bends

***
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r' Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt fllquestions. .,/ Thefigures in the margin indicate Full Marks.y' Assume suitable data if necessary.
r' IS 800-2007, IS 875-1987, IS 883-1994 and Structural Steel Section Book is allowed to use.

v

l. a)

b)

2- a)

b)

3. a)

b)

c)

4. a)

b)

Explain about grade and classification of structural steel as per Indian Standard.

Design a single angle to carry a tension of 100 kItI. The end connection is to done
using M20 bolts of product Grade C and property class 4.6. The yield and ultimate
stength of the steel are 250 MPa and 410 MPa respectively.

What are the basic assumptions of Working Stress Design method?

Design column to carry an axial load of 1200 1OI. The column is effectively held in
position but not restrained against rotation at both ends. Design the column using two
channels placed toe to toe if center to center distance between connections is 6 m.
Design the column using lacing and Fe 410 steel.

The building is to be constreucted in core city area for a 50 years life, the size of the
building is over 30 m. The height of the building is 36 m and is classified as l't
category building. Determine the wind pressure at the site and force on the truss.

What do you mean by safety and serviceability requirements of steel structures?
Explain it.

Design a slab base for a column ISHB 350@710.2N/m subjected to an factored axial
compressive load of 1000 l<},i. Concrete pedestal of grade M20.

Design a simply supported I-section to support the slab of a hall gmx24mwith beams
spaced at 3 m c/c. The thickness of the slab is 100 mm. Consider a floor finish load of
0.5 kJ.{/m2 and live load of 3 kN/m2. The grade of the steel is 8250. Assume that an
adequate lateral support is provided to the compression flange.

Design a built up salwood column fabricated with 50 mm thick and 250 mm width
planks to carry an axial load of 925 kN. The effective length of the column is 3.5 m.
tat e B :72700N/mm2, frr: 10.6 N/mm2 constant U:0.6 and q: l.

**!N€
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Subject: - Design of Steel and Timber Structure (CE65I)

r' Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt All questions.
{ TheJigures in the margin tndicate Full Marks.
{ Use of IS: 800-2007, Steel Tables,IS: 883-1991 and IS: 875-1987 are allowed
{ Assume suitable data if necessary.

1. a) Design a suitable bolted bracket connections of a 12 mm thick bracket plate to the
flange of a ISHB 300 @ 577 N/m to carry a vertical factored load of 600 KN at an
eccentricity of 300 mm from face of column. Consider the eccentric load not lying in
the plane of bolted joints. Use M24 of grade 4.6.

b) Find the ultimate design strength of angle 100x100x10 mm in tension which is
connected to a gusset 12 mm thick through 100 mm leg using M20 bolts of product
Grade C and property class 4.6 in single line. Assume that the bolt threads are outside
the shear plane. The yield and ultimatg #ength of the steel are 250 MPa and 410 MPa
respectively. ,li

2. a) Design a built up column 10 m long fo carry a factored axial compressive load of
1000 kN. The column is restrained in position but not in direction at both ends.
Design the column with connecting system as lacing with bolted or welded
connection. Use two channel-back to htck. Assume steel of grade Fe 410, E250 C and
bolts loe t,'> toe'
gade 4.6.

@.Design a slab base for a column ISMB fl50 @ S2.4kglmto carry a service load of 850
KN. Assume Fe4l0 grade steel and M?5 concrete.

3. a) Design a simply supported beam of span 3.5 m subjected to a factored bending
moment of 470 KN-m and factored shear of 180 KN. The beam is laterally
unsupported. Steel grade of Fe 410. Check for web bucking, web crippling and
mar<imum deflection is required.

@ Oesign a built up salwood column fabricated with 50 mm thick and 250 mm width
planks to carry an anial load of 925 kNI. The effective length of the column is 3.5 m.
tatce B = 12700 N/mm2, fcp: 10.6 N/mm2constant U:0.6 and q: 1.

4. a) The bottom chord of a truss is subjected to an a:rial pull of 400 KN. The length of
joint available is only 300 mm. Design the tension member using s single equal angle
section with requirements of LUG ANGLE if necessary. Use M20 bolts of 4.6 gade
and steel as Fe4l0.

6m" building is to be constructed in core city area for a 50 years life. The size of the
building is over 30 m. The height of the building is 36 m and is classified as l't
category building. Determine the wind pressure at the site and force on the truss.

*:t:t

uzl

t8l

u21

tl4I

u2)

t8I
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01 TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
20TlBhadra

Exam. Regular / Back
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year lPart ilI/II Time 3 hrs.

Subject: - Design of Steel and Timber Structure (CE65l)

r' Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
r' Thefigures tn the margtn indtcate Full Marks.
r' Use of IS: 800-2007, IS: 875 QI) IS: 1730-1989 and IS: 809-1989 (Steel tobles);

IS: 883-1995, (Timber) are allowed.
{ Assume suitable data if necessary.

l. a) lntruss ISA 90 x 90 x 12 mm is subjected to the factored tension load of 100 kll. It is
J to be connected to a gusset using fillet welds at the toe and back. Find the length of

welds required so that the centre of gravity of the welds lies in plane of the centre of
g5avity of angle. Fe4l0

rti"athe ultimate load carrying capacity of 2 ISA 100 x 100 x 8 mm in tension which- 
is corurected to both sides of gusset plate 12 mm thick using Ml6 bolts of property
class 5.6 in single line. One shear is in shaft and another is in thread. The yield and
ultimate strength of the steel are 250 MPa and 410 MPa respectively.

2. a)/A hall measuring 15 m x 6 m consists of beams spaced at^3 m c/c. R.C.C. slab of
\-/ 110 mm is cast over the beam. The imposed load is 4 k}.l/m'. The beam is supported

on 250 mm wall. Design intermediate beam and check for shear, deflection and lateral
stability.

^b/lVite about factor of safety and partial safety factors used in steel structures.\//
3..{Design a built-up column of the effective length of 5 m to carry an axial load of

900 ld.l using two channels and single lacing. Design the connections using bolt. The
grade of the steel is Fe410.

!/fxflAn about elements of plate girders, web and flange splices of plates.

4. ayA timber column 225 x 225 in cross section having an unsupported length of 3 m.\/ 
Assuming the column to be of sal wood of selected grade, find the safe axial load.

b) Find the design wind pressure on a sloping roof of span l0 m and pitch%. The heightY of the eves is 6 m above ground. The building is situated in Madras and its
permeability is normal.

c),."Design a slab base for a column SC220 to transfer an axial load of 1000 kN. Take
t/ f'"+tO grade steel and M30 for concrete.

*!t*

ll0l

t10l

[15]
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2071Magh

Exam. Neu' Back (2056 & Latcr Batch)
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part III / tI Time 3 hrs.

Subject: - Design of Steel and Timber Structures (C8651)

/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
{ The jigpres in the margin indicate Full Marks.
,/ Use of 15:800-2007, 151730-1989 and 15809:1989 (Steel tables); 15883-1995 (timber) are

allowed.
/ Assume suitable dataif necessary.

l. a) Two plates of 16 mm thick are jointed by Ml6 bolts of property class 8.6 in a triple
staggered lap joint as shown. Show how the joint will fail and calculate efficiency of
the joint. Assume Fe4l0 grade of plate.

b) Longer leg of a ISA 100 x 75 x 8 is connected to a gusset plate of thickness l0 mm by
Ml6 bolts of property class 8"8 as shown. If Fe4l0 grade steel is used, determine the
design tensile strength ofthe angle.

1-

[10]
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2. a)

b)

3. a)

b)

4- a)

b)

Design a simply supported I section to support a momcnt of 700 kNm. The beam is
laterally supported and grade ofsteel is Fe4l0.

What do you mean by structural steel? Explain classification of structural steel

sections.

Design a bridge compression member using rwo channels placed back to back to carry
a factorial load of 1200 kN, if effective length of column is 8.5 m. AIso design the
single racing system using tie bar.

Explain about design steps of column bases.

A high rise building is to be constructed in Kathmandu at city area for a 50 year life,
the size of building is over 30 m. The height of building is 36 m and it is classified.as
I't category building. Determine the wind pressure at the site and force on truss
members.

Design a 5 m long rectangular box column built by 60 mm thick deodar planks to
carry ax.axial load of 350 kN.

***

[s+7]
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OI TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2071Magh

Exam. OLD Back (o065 & Earlier Batch)
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part III / II Time 3 hrs.

Subject: - Design of Timber and Steel Structures (EG662CE)

/ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt All questions.
/ The figures in the margin indicate Full Mark's.
{ Assume suitable data if necessary.

./ lS 800 - 1984, lS 875 - 7987, l5 883 - 1994 and Structural Steel Section Books are allowed to use.

1. a. Design welded connection between flange of column and a bracket using fillet and
but weld loaded as shown in figure. [12]

250 KN
250 mm I'-l

l0 mm thick

b. Design a fillet welded channel section to act as a tension member carrying an axial

tension of 350 KN t8l

2 a. Design a column splice for column sedions ISSC 250 and ISSC 220 carrying a load of
s00 KN. l7l

b. Design a simply supported beam with a clear span of 5m for bending and shear. Beam

carries a uniformly distributed load of 40 KN/m inclusive of self-weight and a point
load of 60 KN at mid span from sub beam. The beam is laterally unsupported. t13I



:!,j :

Find load carrying capacity of the column made up of four rolled steel angle sections
ISA 90 x 90 x 10 as shown in fig. Take height of the column t1m, one end of the column
fixed, other end hinged and no sway condition. Also design lateral bracing of column
using double lacing system. [201

300 mrn

a.:

I
{
j

i

i

i

1

i

3

Double lacing Systern

4. a. Design a timber column of Sal species to carry the axial load of 45 KN. Unsupported
length of column is 3m. [10]

b. What are the different factors, which govern the design of beam?

Specifo the ty-pes of timber columns according to theirr.slend'erness ratio. How.the
slenderness ratio is defined in solid, built-up and spaced column. [10]

,* -,"Jir-I ISA90x90xl0

***

Use 22 mm dia. pds
rivet for connection
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INSTITUTE OF ENGINEERING

Examination Control Division
2070 Bhadra

Exan l{cgul:r i'
lrr,d BE FuC}Iailrs 80

Frogramme BCE Pess Marks 52

Year I Part m/II Time 3 trs-

Subjea: - Design of Steel & Timber Structure (C8651)

/ Candidares art required to give their amswers in theh own words as far as practicable.
/ AII que*ions carry equal msk.
/ Thefrgwes inthe marginindicate FuIl Mark.
/ Shov, the results with sketches when andwhere required-
/ 15800:2007 (CadcofPracticefor general constructioninsteel), Steel sectionbaoh IS

875 ad IS 883 : 1994 (Design of Stuctwal Timber in Building) are allowed to use.
/ Assune suitable data ifnecessry.

l- a)

b)

2. a)

b)

3. a)

A bridge compression member is built using two channels ISLC 400 @ a5.8 k{m
placed toe to toe. The effective length of the mernber is 8.0 m. The width over the
backs oftwo channels is 40 cm- The channels are properly connected by lacings.

i) 'Calculate 
the safe load for the member.

ii) Desigrr the lacing systems using M16 properly class 45 grade bolts.

Design the base plate for the column ISHB 450 to carry a factored load of 1400 kN.
Take E250 grade ofsteel and M20 grade ofconcrete

A office hall of clear dimension 18 m x 6 m is provided with 12 cm thick RC slab
over rolled steel beams 3 m cic.-A wearing coat of 2{m th[gf,-lime co_nmete is
provided over RC concrete slab. The coiipression- n#@o
throughout its length by providing grooves in slabs. Design an intermidiate beam
with the following data.

Live load = 5.5 ki.,l/m2

Unit wt. of cement concrete:25 kN/m3

Unit wt. of lime concrete: l8 }tl/m3

Find the desigrr u,ind pressure on a sloping roof of span l0 m and pitch l/4. The
height of the eaves is 5 m above ground. The building is situated in Delhi and its
permeability is normal.

Two 18 mm thick steel flats are spliced by two 8 mm thick plates with four Ml8 high
stnength bolts of properly class I0.9. Determine the ultimate desigrr load carrying
capacity of the connection (i) if slip is permitted at the ultimate load and (ii) if slip is
not permitted at ultimate load. Assurne that one shear plane intercepts the threads of
the bolts. * =250 MPa and fu = 410 MPa.

ll2I

t8l

tl4l

t6I

ll4I

k-r{
85mm

45 mm 45 mm

8mm

IIlm

220 mm

55 mmT

f,ttomm
55 mm
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ib) belain why limit stale dasign method has becorre more popular than the working
stress design mer.bod-

4. a) Desigu a zuitable angle section to cary a tensile force of 250 lltl (Factored). The end

connection is to be done by using O fillet welds (ii) bolts. The yield and ultimate
str€nglhs of the steel are 250 MPa and 410 MPa, respectively.

b) Differentiate between tlre terrns 'Tactor of safety" and 'lrtial safety iactor' in fu
structural steel desip. Desip a circular salwood column to be used in an open sbe4
to carry an axial load of 200 kN. The cohrmn is 3.5 m higtr-

***
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01 TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2070 Magh

Exam. Old Back Q065 & Earlier Batch)
Level BE Full Marks 80

Programme BCE Pass IVIarks 32

Year / Part m/u Time 3 hrs.

Subject: - Design of Steel and Timber Structures @G662CE)

{ Candidates are required to give their answers in their own words as far as practicable.
r' Afiempt All questions.
r' The figures in the margin indicate Full Marls.
r' Use of IS: 800-1984; IS: 1730-1989 (Steel Tables); IS: 883-1995 (Timber) and IS: 875

are followed.
{ Assume suitable data if necessary.

1. Discuss briefly the principles of working str€ss design of steel structures. , (6)
2. Deknnine the resultant stress ou the rivet B of the eccentic connection shown in figtre

below. Compare this stess with the allowable rivet value if 20 mm dia. rivets are used.
The bracketplate and column flangg are both 10 mm thick, and allowable stesses of
102.5 N/mm' in shear and 236 N/mm'in bearing may be assumed. (14)

KN

l0 cm

l0 cm

l0cm

3. A stnrt in a roof truss carties 80 KN maximum compressive load. Design the member and
the end counection if it is to be of single angle section. The centre to centre distance of
the member betrreen the frstenings is 3.5 m.

4. Explar4 with a neat sketch, tlre various components of a plate grrder.
5. A column is made of one ISIIB 300 @5S.8 KE/m, with one plate 400 rrm x 12 mm,

symmetieally placed on each flange. The column section thus measures 324 mm x 400
mm overhll. The column carries an axial load of 2000 KN. The column is to be provided

with a baSe plate resting on conmete base. Design the base plate giving the full details of
the connections. Take safe compressive stress in concrete as 4 N/mm2.

6. Describe the prccedtre for the design of the pudin of a roof tnrss.
7. Design ote sat timber joist of clear span 3"5 m at spacing of 60 crn in a roof. The bearing

at eac! end is 12 cm. The dead load of roof covering is 2.1 KN/m'and live load is 2.6
KI{/#

8. Desrgn a tension member using a channel section to carry an axial.tension of 300KN.

(14)
(6)

(14)

(6)

(12)

rt**

'1

-O-i

20mm
dia, rivets

(8)



' OI TRIBHWAN UNIVERSITY

, ntsrtrurE oF ENGTNEERTNc

Examination Control Division
2070 Magh

Exam. Nerr Iltcli (2066 ,.t L:rlu'llltch)
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part ru/II Time 3 hrs.

Subiect: - Desien of Steel and Timber Structure (cE6sr)

{ Candidales are required to give their answers in their own words as far as practicable.
{ Attempt All questions.
'/ TheJigures in the margin indicate Full Mar*s.,/ Show the results with sketches when andwhere required.
r' IS 80A : 2007 (Code of practice for general construction in steel), Steel section booh IS

875 and IS 883 : 1994 (Design of structural Timber in Building) are allowed to use.
{ Assume suitable data if necessary.

Design a single angle (unequal angle) to carry a working tensile load of 150 KN, If
the end connection is done using fillet welds. The yield and ultimate strength of the
steel are 250 MPa and 410 MPa respectively. [0]
Design a single equal angle to carry a compression of 50 KN. The centre to cente
distance between the end connections is 2.0 M. Assume that at least two bolts are

used for the end connections. [0]
A building is situated in Birgunj, where the basic wind speed is found to be 60 m/sec.
Find the wind pressure for the design of sloping roof of the building having following
data: t6I

Angle of slope of roof, c:28o
Building height ratio, h/w :0.75

K1xK2xK3 = 0.10

A simply supported steel bearn of 6 m effective span carries a total uniformly
distributed load of 46 KN/m (inclusive of self-weight). Design the beam (Fe 410
steel) if the compression flange is restrained throughout the span against lateral
bending. Apply all the necessary checks. [4]
Explain the advantages and disadvantages of steel structures compared to timber
structures. l4l
Explain in salient features of the working stress method and limit state method for
structural steel design. t4l

If two bracket plates are connected to the flanges of the column SC 250 as shown in
figure below find the design load 'P' that can be applied at an eccentricity of 300 mm. U21

pt. of application
of load'P'

l. a)

b)

2. a)

b)

3. a)

b)

c)

300 P

40

60 mm

60 mm
60 mm

40 mm 120 m
@)

a)

4. a) Design a deodar column 4 m long to carry an axial load of 300 kI.{.

b) Design the foundation base for an ISHB 350 column to carry factored load of 120
KN. Assume steel and M20 concrete. 

*,r.{<

ll0l

pr

Bolt of M20
and

oo

o
30 mm

lt0l
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Examination Control Division
2069 Poush

Exam, Neu' Bacli (2066 & Latcr Batch)
Level BE FuIl Marks 80

Programme BCE Pass Marla 32

Year / Part IIYII Time 3 hrs.

Subject: - Design of Steel and Timber Structures (CE65I)

r' Candidates are required to give their ansuers in their own words as far as practicabld!
{ Attempt any Four questions.

'/ Thefigures in the margin indicale Full Marks.
/ Assume suitable data if necessary.
r' Use of 15:800-2007, Steel Tables, Is:883-1994 and IS 875-1987 are allowed.

I. a) Design an I-section purlin for a trussed roof from the following

Spanof roof : t2m : '

Spacing oftruss = 5m
Spacing of purlins along slope of roof truss = 2m
Slope of roof russ = I vertical,2 horizontal
Wind load on roof surface normal to roof : lb00N/m2
Vertical load from roof sheets, etc:200N/m2

data'zd t8I

u2I

ll6l
14I

12+21

b) Two l2mm thick steel flats arc sphced by two 6mri thick plale; with four Ml.6 bolts
of the product grade C asd the pnoperty class 16, Deierftine-ffie ultimate load
carrying capacity of the connection and check coTer plate. Tnke & : 250MPa and
tu:4lOMPa

t

-{ th#t
40mm 40mm

6mrn

2. a) Design a laced column lOm long to carry an axial load 800KN. The column is
restrained in position but not in direction at both ends. Design the Iacing system with
welded connections. Design column for channel section placed back+o-baik.

b) Briefly descriffiut the nailjoint used in timber structures.

3. a) What are the basib assumptions in working btress method of steel design. Also
mention it demerits.

b) Design a simply supported beam of 6 meter span carrying a reinforced concrete floor
capable of providing lateral restraint to the top compression flange. The total tlBt- is

\

I
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made up of 80trt{ dead load including self weight plus l20KN imposed load. Checks

for sheat dellfction and latgg[g4$iryre also necessary.

a) Select a suitable angle section to carry a factored tensile force of 170KN assuming

single row of 20mm dia boltstake lolt-gndr,tr6 and E250 grade of steel.

b) How the steel sections are dassified according to their moment rotation capacity.

c) A column ISHB 300@ 576.8N/m is to support a load of 1000KN. The column section
is to be spliced at height of 2 m. Design the splice plate using 4.6 grade bolts and Fe
410.

a) Design a built up salwood column fabricated with 50mm thick and 250mm width
planks to carry an axial load of 800KItr. The effective length of column is 3.5m. Take
E : 12700N /mm2, f.p = 10.6N/mm2 constant U=0.6 and q:1.

b) Design one of the intermediate Deodr timler joists Fd in the.timber roof.of a hall

u6l

t6l

l4j

u0l

t8l

5

Spacing ofjoists C/C : 50cm
Clear span of the joist = 2.0m
Bearing at each end = 8.0cm
Dead load of roof covering :
Srqp!,rimposed load on roof =

2KNi# :

l.5IO.I/m2: :

r!

\
i
i

The roofing material consists of wood& plqnls which support asbestos sheets. The
timber.is of standard grade and shall b:used in inside location.
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INSTITUTE OF ENGINEERING

Examination Control Division.
2069 Bhadra

Exam. l{cgular (21)(r(r ct Litte l' llltch)
Level BE f,'ull Marks 80

Programme BCE Pass Marks 32

Year / Part miII Time 3 hrs.

Subject: -Design of Steel and Timber Structural (c8651)

/ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt any Four questions.
{ Thefigures in the margin indicate FuA Marls.y' Assume suitable data tf necessary.
r' Use of 15:800-2007, Steel tobles: /S88J-/ 994; IS 875:1987 (ttnber) are allowed.

t. a) Design a double cover butt joint to transmit a working load of 300KN to connect two flats
l00mm wide and 20mm thick using M16 high strength bolts of property class 10.9 if slip is
permitted at design load. The cover plates are l2mm thick. Assume that one shear plane
intercepts the threads of the bolts.

b) The center to center distance between the end connections of a discontinuous strut consisting
of two L75 75xB is 3.0m. Calculate the design load carrying capacity in compression if angles
aro connected to the same side of a gusset by more than one bolt in each angle. The grade of
the steel is 8250.

2. a) Find the design wind pressure on a slopping roof of span l0 meter and pitch t/t . The height of
eaves is 5 meter above ground. The building is situated in Delhi and it's permeability is
nonnal. Assume Kr = l; Kz = 0.8; Kr = l.

(b) Design a built-up column of the effective length of 6m to carry an axial load of l000KN using
two channels and laces. Design the connections using welds. The grade of the steel is E250C.

3. a) A beam of effective span 6.0m carries a uniformly distributed load of 3OKNim with a
concentrated load of 16KN at mid span. The depth of the beam is limited to 300mm. Design' the beam with additional plates to the flanges. Assume that the beam is laterally supported
throughout. The grade of steel is E250. Ml6 bolts of property class 4.6 and product grade C
may be used for connection. Cheoks for shear, deflection and lateral stability arc necessary.

b) Discuss briefly the different types of limit states in steel design.

4. a) Design the base plate for a ISHB 350 column to carry factored load of l200KN. Take E250
grade of steel and M20 grade ofconcrete.

(b) A single unequal angle 100x75x6 is connected to a lOmm thick gusset plate at the ends with
six l6mm diameter bolts to transfer tension as shown in figure below. Determine the design
tensile strength of the angle assuming that the yield and the ultimate sffess of steel used are
250MPa and 410MPa if the gusset is connected to the 100mm leg. Also design connection for
its full capacrty.

l6Qbolt

100x75x6

1t= 1010mm2)

5. (a) Describe design methods and design basis for timber structure.

(b) Design a 4m long square column of deodar planks to carry an axial load of 350KN. Take
outside location and select grade of timber.

(c) Explain simple timber beam and flitched beam with neat sketches.

***
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Subject: - Design of Timber and Steel Structures

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

'/ Thefigures in the margin tndicate Full Marks
,/ IS 800, IS 875, IS 883 and structural steel selectton book is allowed to use.
./ Assume suttable data if necessary.

1. a) A flat plate (220mm x tZmm) is loaded in tension and connected with 10mm thick
gusset plate as shown. If the rivets are 20mrn dia power driven shop rivets, calculate
the maximum tension the flat can cary.

thick gusset plate

e 220mm x 12mm plate

Exam. Resular / Back
Level BE FUII'Marks 80''

Programrne BCE Pass Marks 32

Year / Part m/II Time 3 hrs.

I :l:!'1 '--',.r.'il

t14l
1

.-->
220mm

50

b) Describe the horizontal load resisting system in steel structure briilding.

2. a) For the electric connection as shown, determine whether the joint is safe or not. Size.

. of the fillet weld is Smm and load P is equal to 100KN. Assume that permissible shear
- sffess in the weld is 108 MPa. ' 

.

P: 100KN

2Ocm

14mm thick gusset plate

b) For a steel of yield stress as fr, what are the permissible stresses in tension
compression, bending, shear and bearing according to IS 800?

3. a) Design a column to c4rry an axial load of 800KN using fwo channels laced together.

The length of the column is 6m and is effectively held in position at both ends but not
reskained against rotation.

b) Describe the process to find thickness of slab base foundation. Show the sketch.

t6l

t14l

t6l

o
o

6
e
o- (}-

-a

20cm

u4l
t6l



4. a)

b)

s. a)

b)

Design a beam of 6m span carrying UDL of 20KN/m including self wt. The beam is
laterally restrained by a concrete slab and is simply supported at the ends on wall of
350mm widtli. Check for shear, deflection, web crippling and buckling.

Derive a relation for economical depth of a girder.

Design h,-purlin using suitable section for a roof-truss. Span of roof : 10m; spacing of
truss is 4m and pitch isU4. Assume vertical load of.500N/m (including self wt) and
wind load2 KN/m.

If a sal-wood column of 25cm x 25cm has a length of 4m, determine whether the
column can carry 200KN a><ial load and 20KNm bending rnoment. Assume suitable
data ifnecessary.

F{.*.

[14]

t6l

[10]

[10]
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I

of Timber and Steel Structures

'/ Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt any Four questions
,/ Thefigures in the margtn ihdtcate Full Marks
'/ IS 800, IS 875, IS 883 and structure steel section are allowed to use.
,/ Assume suitable data if necessary.

b)

List the hot rolled steel sections used in practice with sketches. Also discuss the uses
of skuctural steel in building skucture.

A 20mm thick plate i.s jointed by double cover butt joint using a 12mm thick cover
plate. The steel of main and cover plate have permissible tensile qtrength of 150MPa.
Determine the shength and efficiency of the joint per pitch of 90cm if 20mm dia close
tolerance and turned bolts of property class 5.6 are used.

Describe the tlpes of weld used in structural joints with sketches.

Design a lap joint for two plates of size 120x10mm and 120mm x 12mm. The
permissible stresses for plate in tension and weld are 150 MPa and 108 MPa
respectively.

In a truss bridge, a diagonal consists of a 14mm thick flat carrying a pull of 400KN
and connected to a gusset plate by a double cover butt joint. The thickncss of each

cover plate is 8mm. Determine the number of rivets and width of flat required.

Design a single unequal angle shtrt to.carry a load of 100KN. The angle is connected
by its longer-leg to a l0mm thick gusset plate. Design if it is connected by two rivets.
The length of member is 3m.

Find the wind pressure for design of a sloping roof of span 10m aqd pitch 1 in 4. The
height of eaves is 5 m above ground. Assume building permeability as normal and

Kr = 1.0, K2 : 0.8 and Kr : 1.0

A hall of clear dimensions 15m x 6m is provided with 15cm thick concrete slab over
rolled steel beam spaced at 3mc/c. A wearing coarse of 2cm thick cernent sand

punning is proceeded ovdr concrete slab. The compression flange would be supported
throughout its length by providing grooves in the slab. Design an intefmediate beam
with following data. Live load:4KN/m2, unit wt. of concrete:24KN/m', unit wt. of
punning:22ICr{/m3. Also check the above beam for web crippling and web buckling.

Design a solid wood column to resist an axial load of 45KN and moment of 5KN-m.
The column is made of sal wood and is 2m long.

Design a web splice for the plate.girder section, if the moment and shear force applied
at the section are 1500KIr{_m and 200K}rl respective.ly

b)

1. a)

3. a)

b)

4. a)

b)

5. a)

t6l

[14]

Lll2. a)

b)

[13]

t1 0l

[10]

t6l

[14]

[10]

t10l

6

8

115

770

115

Dimension in mm.

,1.**

t6



r' Candidates are required to givc in theirown words tiEl Ihr as practicable.
{ Attemptanylggqtlr.,littotts. '.:
{ Tlefrgvres ln the margin tndicate Full l}Iaiks:y' Assume suitable daa lf necessary.

1.. .a) Describephysical.and mechanical propcrtics of mild steel grade stnrctural stegl. Atso
draw the stress-strain curve showing important points.

b) In the given eccentric riveted connection, subjected to a load of 80 kN, find the
resistance offered by the rivet D. .

t6l

tl4l

t6l

lt4I
I6l

lt4I

tl0I

lt0l
t6I

lt4J

B

s
;1SE

+_r

3s0-l

75 30

2. a) Explain the salient features of the working stress method and limit state method for
structural steel design.

b) An angle section ISA 50 x 30 x 5mm is used as a tension member with its longer leg
connocted by one l4mm dia. rivet. Calculato tcnsile etrength of the member. What
will be its strength if it is fillet welded? Tak€-orr = 150 Mfa.

3. a) Explain about loads and its combination for roof trusses.

b) Design I square column 4m long to carry an axial load of 250 KN and moment of
5 KN-m. Assume l-grade tirnber of group A.

4' a) Design a built-up column composed of two channels placed bapk to back, carrying an
axial load of 1000 KN. Eftective length of column is 6.0m. Also design the single
lacing system for it.

b) A beam simply supported over an effective span of 6m, carries a uniformly distributed
load of 70 k)'{/m, inctusive of its own weight. The depth of the beam is restricted to
500mm. Design the beam, assuming that the compression flange of the beam is
laterally suppoded by floor construction. Take fy : 250 N/mm2 and E = 200 Gpa.
Assume width of support = 200mm.

5. a) Write short notes on:

i) Plate girder
ii) Eccentrically loaded column
iii) Group and grade of structural timber

b) Two plates tOmm thick are jointed by 20mm dianreter power driven fietd rivets in a
triplc staggered rivctcd lap.ioirrt. Slrow how tlrc joint rviil fail nnd lrow.nrrrch lond con
be transmitted through the joint.

BE. . FuttMrrkr 80r:'':':

Prss Mrrkr
.+4
Tlme

I
I

I

b
b

t

e
q bv

I



OI TzuBHUVA.FI UNIVEKITT I
INSTITUTE OF ENGINEERING

Exarnination Control Division
2055 Kattik

Level BE Full Marks i 80

Programme BCE Pass Marks 32

Year / Part ili/tr Time 3 hrs.

Explain the physical meaning of radiris of gyration and buckling of compression
memober.

A double riveted double cover butt joint with the one cover plate wider than the other
is shown in figure. If 2OrnB diarneter rivets are used at a pitch of 60mm in the inner
raw and at a pitch of 120mm in the outer raw, calculate the strength and eflicieucy of
the joinf The permissible stress, are: ryf = 80 N/mm2; opf = 270 N/mm2; oat = 150
N/mm'. (See figrue)

Desip a fillet welded end connection for a tension member ISA 125x75x8mm
connected by longer leg to 10mm thick gusset plate. Assume that the steel conforms
tols:226-1975.

A bracket plate l2mm thick transmits a load of 180 ltl at an ecce,ntricity of 25crn to a
colunn section SC 250 through 10-22mm dia power-driven shop rivets arranged as

shown. Checkthe safety of the joint. (See figure)

A secondary beam ISLB 400 @ 56.9 kgflm is to be connected. to the web of a main
beam ISLB 600 @ 99.5 kgflm. the end reaction of the secondary berm is 160 kSI.

Design the connection using 20rnm dia pds rivets.

Desip a I-section pr:rlin of a roof truss spaced at 6m c/c. The slope of the roof is 30o.
The 10m wide building is situated in Birgunj. Purlin is to be placed at an spacing of
l.2mc!c. Take basic wind speed 200 kmph, kl = 1,05, k2 = 1.15, k3 = 1.0.

What is meant by efficiency of a joint? How the efEciency of ths riveted joint can be
increased, explain with reasons.

A bridge compression member is built using two channels ISLC 400 @ 45.7 kgflm
placed back to back. Tbe effective length of the mernber is 8m the width over the
backs of the channel is 30cm. The channels are properly connected by lacings.
(i) Calculate the safe load for the member. (ii) Desip the lacing system.

Derive the expression for the economic depth of plate girder.

A timber bean having a clear span of 6 msters canTing a unifomrly distributed load
of 15 ki.[/m, excluding self weight sf the beasr. Assuming the beasr to be made of sal
wood, desigp the beam.

\, .t
l.

Subiea: - Desien of Timber and Steel Stnrctures

r' Candidates are required to give their arunveni in their own words as far as practicable.
Attemot anv Four auestiotts.
Thefigures in the margin indicate EuIl Marks.
Necessarv fipures arc attached herewith.
IS 800-1994, IS 875-1987, IS 88i-1994 and Stntcural Steel Section Book is allowed to use.
Assume suitable data tf necessary.

1. a)

b)

2. a)

b)

3. a)

b)

4. a)

b)

5. a)

b)

t6l

ll4l

tl0l
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Exam. Back
Level BE Full Marks 80

Programme BCE Pass Marks 32
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Candidates are required to give their answers in their own words as far as practicable.
Attempt any Four cluestiors. :

Thefgtrei ttt ttte ,ictrgin tndicate Eglt Marks.
htdian Stanc{ard Code of practices IS:800; Steel Tables emd IS:883 are ullowed to use.

Assnme sttitable clata if nicessary.

l. a) What are the assumptions of riveted joint? Explain them.

b) Find the maximum load inclined at 60o to the horizontal (as shorvn,. in fig.) the rivet
connection can transfer. 20mm$ power driven shop rivets are used for connections. The
bracket plates are attached on both sides of the column flanges.

column
flange

P

60"

l00mm

bracket plate lOmm
thick (each)

l00mm

100 100 25Omm

2. a) Calculate the size of the weld required for the wglded bracket loaded as shown. The bracket is
weldeci to tlange of l-section by side fillet weld on tbur sides as shorvn.

IOOKN

t6l

[14]

(,o
ca

I l0]

b) A flat of size 180x lOmrn is used as tension member in a roof truss. It is connected to a gusset

plate by riveting as shown in figure. Calculate the maximum tension the member can carry.

The permissible stress in flat is 150 N/m# and l8mm$ pds rivets are used. Find also

efficiency of the joint

;

i

i
.t . ...

I

50

[10]



3. a) Explain the steps for design of gusseteci base fcr a cciuir":n.

b) Design a column of a height 5m for intermediate flocr. The load from upper floor is i20 KN
The column is connected to four beams transfering load as follows.

Beam I = 140 KN Beam 2: 120 KN Beam 3 = 55 KN Beam 4 = 160 KN

The Cbliirnn 
"an 

UJiiiirmeO as etieciively held in position and restrained against rotation at

both ends.

l8l

I r?]

r+

!
4cm

4
-;4.-.-.-.- -.-.-.-.€-3

5cm 5cm

2

400rnm

I

i

a
4cm

4. a) Design a main floor beam supporting three equidistant floor joist over a span of'10m.. Each
joists provide lateial restraint to main beams and transmits a load of 60KN on the rnain beam. I I i]

6OKN 60KN

4x2.5m

b) Describe the steps for the design of purlins for a sioped roof.

5. a) A compression'member is made of l50mmxl50mm deodar rvood. The member is ?m long.

The member is subjected to a compressive load of 16.5KN and a bending moment of 800 N-
rn. Calculate the safe(-v of the design. Assume appropriate conditions if needed.

b) Design rveb splice type-ll for a plate girder section shorvn in figure. if the momenl and shear
force applied at the section are 1500 KN-m and 200 KN respectively.

ltt)l

I t0]

;

t8l

t v
d 4

ISA l50xl l5xl2

l6mm

ll5mm

750mnr

I l5mrn

l6mm

ar,

+ +:t

lOmm
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Level BE FuIl Marks 80
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ri

Subject:- Design of Timber and Steel Stmctures

+/ Candidates are required to give their answers in their own words as far as practicable.
V Attempt any Foar questions.

- ,/ Thefigures in the margin indtcate Full Marks.
./ We-o/n:A00-1984; Ii:1730-1959 o"d ISISIS-L989 (steet tabtes); IS:883-1970 or 1995

(Timber) are allowed.
,/ Assume suitable data tf necessary.

1. aL List the advantages and disadvantages of steel skuctures t6]

b)- A beam ISMB 550 rests on 250mm thick brick masonry walls on either side. Ther' clear span of beam is 7.85m. Calculate its effective span. iwo floor joists transmit the
floor load at a distance of 2.7m from each end of the effective span. Determine the
safe load which the two floor joists can kansmit individually on the beam. The beam
is to be considered effectively restained laterally by the floor joists. Consider the self
wei-etrt of the beam in the analysis. Take fr:250 MPa. [14]

2. a) Explain in brief the four methods of design stated in the design code for the steel
v framework design. t8l
b) Design an unequal angle section as a tension member 2m long and with axial tension\t' force of 150trOt. Use 12mm thick gusset plate and power driven shop rivets for^

connection design. Proyide check for stress reversal. U2)
3- a) What are the different types of failures of a rivet in case of riveted joint? Explain witn
X sketches. i5l

b). Design a slab base for concenticaliy loaded column section consisting of bne SC 22d
with two cover plates 250x25mrn carrying an acial load of 2000KN. The safe bearing
capaciry of soil is 250KI.t/m' and the permissible bearing pressure on concrete is 4
MPa. Provide nominal cleat angle with 20mm power driven shop rivets. Design aiso

' the concrete base for it. [14]

4. a) Design a full penekation butt weld to connect a lhmmthick bracket plate to thev flange of the column SC 180. The bracket is to transmit a load of 120KN at an' eccentricity of 200mm (from the axis of the column) and the steel confirms to
13:226-1975. Consider permissible bending skess in weld as 165 MPa and the
permissible equivalent stress as9}o/o of the yield stress of the steel. [10]

b)- Check the safety of a square column 200mmx200mm in cross-section. The effective
V length of column is 3m. The a,',cial load and bending moment in the column is 25 KN

and 2KN.m respectively. The material is timber sal wood and the column is located
inside the building. [i0]

I
!

I

I
iI

t

I

i,
5 v List all the components of a plate girder and indicate them in a &awing: Explain how

theoretical cut-offpoints of flange plates can be carried out graphically? [5+5]
I



b)- The figure below shows a bridge truss of span 50m and height 8m. The two trusses
V coustituting the bridge truss girder are spaced 7m c/c. Estimate the wind load across

the bridge if the basic wind speed of the locality is 50 m./sec. The width of the

members across the wind is as follows:

i) Bottom and top chords: 500mm
ii; Verticals:350mm
iii) Diagouals :400mm
iv) Gusset plates :15Y0 of total area of the top and bottom chords only.

' Calculate solidity ratio and taming ratio. Take design wind speed factors

Kr x Kz x Ni = 1.1; wind force coefficient C;= tr.8 for calculated solidity ratio; wind
shielding factor = 0.9 for calculated solidity ratio and framing ratio.

.
rc@5m=5om 

-

[10]
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INSTITUTE OF ENGINEERING

Examination Control Division
2062 Bhadra

i l Back
FulllVlarks

Pa:.s Marlis

Exam
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Programme BCE 32
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of Steel and Timber Structures

,/ Candidates are required to give their answers in their own words as far as p':acticable.
,/ Attempt any Four questions.
,/ The figures in thi iargin indtcate Fult Marks.
{ B 800-1984; IS 883-Ig7A or 1995; IS 875-1g87 and structural and steel section book are

allowed to use.
/ Assttme suitable data if necessary.

l. a) Differentiate the riveted joint in cornparison to welded joint. State the rypes of failure
of riveted joints with sketch. [5+5]

b) Bracket plate shown in figure consists of pair of mild steel plates fy 250 MPa riveted
to both flanges of a ISLB 300 column. If 20mm dia. power driven shop rivets are

used; calculate the ma:<imum load 'P' the bracket can support. The thickness of each
bracket plate is l0mm. t10l

25cm P
Bracket Platei -150mm.

-4
60mm

8Omm
Load
Point

80mm

25cm

5Omm Sectional Plan

Elevation

2. a) Design an unstiffened seated connection for a beam MB 400 transmitting and reaction
of 150 KN to the flange of a column section SC 250. AIso explain web crippling. [9+4]

b) A tie member of length l.6m long in a roof truss has to carry an a:<ial tensile load qf
130KN. Design an unequal angle section transferring the load through a joint with the
longer leg. (Design of connection not required.) t7]

3. Design a bridge compression member consisting of trvo channels placed toe-to-toe. The
length of member is 8m. It carries a load of 1350KN. Channels are connected by battens.
Design the batten system also.

4. a) Critically explain various types of simple beam end connections with sketches.

t

I

[20]

t6l

rl
l1

ll

I
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b)

s. a)

b)

Design the follorving elements of a plate girder of span 20m Gf fective) under an

uniformly distributed load of 60I(N/m including self weight. Elemenb to be designed:

web plate, flange plates, connections between flung. and web. Also specify whether

stiffeners are required. Adopt steel with iy 250 MPa. (CompressroQ flange of the

beam is laterallv restrained)

Design a purlin for a trussed roof from the following data using steel rolled section
witl fy =250 MPa.

span of roof : 10m;
truss spacing = 4.0m; 

rspacing of purlins along the slope = 2.6m;
slope of the roof = 20";
wind load on roof surface : 800 N/m2;
vertical load (dead + Iive) :600 N/m2.

Teak wood floor beams are used at spacing of 3m centres. The s n of the beam is
5m. The dead load of span is 3 KN/m/and live load2KN/m2. Des : the beam if end
bearings are 25cm at both ends. Assume necessary data if required.

{'**

u4l

t8l

[12]
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Subject: - Design of Steel and Timber Structure

'/ Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt any Four questions.
'/ Thefigtres in the margin indicate Full Marks. ,

'/ IS 800-1984, IS 875-1987, IS 883-1970 and structural sreel section book are allowed
to use.

/ Assume suitable data if necessary.

1. a) Calculate the safe load P to connect a bracket plate to the flange of a column as

shown in figure. Weld size is 6mm.

b) Explain laterally unrestrained peam and method of calculation of permissible
compressive stress in bending (os").

2. a) Design tension member using t'wo angle sections to carry a load of 250kN. Both
angles are connected on the same side of the gusset plate.

b) Design frame connection between a beam section MB 400 and column section
SC 250 if the beam is to transmit end reaction of 180 ktl.

3. Design a built up column to carry an axial load of 1500KN. The column is built up of
I-sections and battened together. The effective lengrh is 8m.

4. Design the main section (i.e. web plate, flange plate and their connections and
stiffeners) of a plate girder to following data:

Span of girder: 16m
External Dead load = 50kl.{/m
and live load:45 kN/m

5. a) Determine the safe axial load of a timber column having diameter 25cm and
length 4m.

Permissible compressive stress = 1.06 kN/cm2
Young's modulus of elasticity :1270 KN/cm3

b) Explain method of calculating wind load in roof truss.

{. *t

P

1121

[1 0]

/'
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l8l

[1 0]

n0l
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Subject: - Engineering Economics (cE6s5)

r' Candidates are required to give their answers in their own words as far as practicable.
{ Aui:mpt All question$.
r' Thefrgses inthe mwgi4 indicue Full Marls.

fr

{ Asswne suitable daa if necessory.

L Explain wtry the subject of engineering economics is important to Civil Engineer.

2. What is difference betwee,n nominal and effective interest rate?

You deposit Rs. 1000 in your bank account. If the bank pays 4% simple interest, how
much will you accumulate in yorn account after l0 years? What if the bank pays
compound interest? Howmuch of your earnings will be interest on interest?

Calculate IRR fmm the cash flowand draw investnent diagram.

ofBCR ofa wittl details. I{ARR = 12Va

t4l

3. a)

4.

5. a)

b)

t2+41

t6I

t6I

Select the best ERR method. Take MARR : l0Yo and e = ZV/o t6I

b) Co-terminating both at5 years and select the best project by modified BCR
(using AW formulation). Take Salvage Value of each project = l0%o of First Cost,
MARR = lSYo t6I

An existing machine has market value of Rs. l000O and decreeses by Rs. 2000 fer .

year. Its operating eest i' Rs-2500 tr yea' I anrl increases by ^Qoy' e' h vear fo'4.
)Ears. New machine costs Rs. 20000 now and its market value will decreases by
Rs.20% psr year for 4 years. Operating cost is Rs.l500 in first year and increase by
30Yo each year. Calculate equivalent uniform annual cost ofboth existing and new
machines. N{ARR = l|Yu Formulate the best replacement strategy if we need the
machiueforfouryersonly. [4+4+41

Define mutually exclusive projecl independent project and contige,nt project with
propercombinations. t41

Year 0 I 2 3 4 5

Cash Flow -800 250 300 400 -150 600

Initial Investnent Annual Income Annual Cost UCenl fife Salvaee Value
Rs. 100000 Rs. 20000 at the

end offirst year
and increase by
5olo Oer Vear

Rs. 3000 at the
end offirst year
and increase by
Rs. 500 Der vear

l2 years 25000

5 6'-.'EOY+ 0 I 2 3 4
PROJECTA -64.000 29.000 30.200 31,000 31.000 26,000
PROJECTB -68.000 -4.000 39.200 38.000 38.000 38.000 38.000
PROJECTC -75.500 20.500 40.600 40.000 39.000 39.000 32.404

PROJECT First Cost Annual Benefits AnnualO&MCosts Useful Life
A Rs. I Rs. 6



6. a) A company produces an electronics timing switch that is used in consumer and
commercial products made by several other manufactr.uing firms. The fixed cost and
total cost re Rs. 40,000 and Rs. 85,000 respectively. The total sales are Rs. l;05,000
and sales vohmre is 15,000 for this situation. r

i) Find the breakeven points in terms of nmrber of units
ii) What should be the output if the profit desired is Rs. 50,000?

l) Pnw sensitivity'chart using PW formulation of the following cash informations. It is
J desirdto evaluate tlre sensitivity of PW tot3}Yochanges on:

l) Interest
ii) lnvestment

6000
5s00

4s00

t4I

t8I

t4l

u+2+3+21

2 3 4

7. a) Explain the general procedure for after tax economic analysis with suitable orarrple.

b) Considering the foltofrng inftifrration, compute the annual depreciation and book
value of each year by (i) SL method (ii) DB method (iii) SOYD method and (iv)
Sinking fundmethod.

I

Cost basis Salvase Value Useful Life MARR
$ 7.000 $ 2.000 5 years l0o/o

8. Choose the best fromthe altematives.

Assume an average inflation of 5% for the next five years and interest rate is 15% lyexrr,

t6l

.lru**t 1

Proiect Machine Machine
x Y

First Cost 15,00000 20.00000
Life 7 years 7 years

Salvaee Value 200000 300000
Annual oDerating and maintenance cost 300000 2s0000

I



!t,
U TRIBHWANTJNIVERSITY

INSTITUTE O-F ENGINEERING

Examination Control Division
2A72 Magh

Exam. \cl llacli (2(166 & l.rttcr llrrtch)
LeVel BE tr'ull Mrrks 80

Programme
BCE, BEL, BEX,
BCT. BGE

Pass llrlarks 32

Year / Part m/u Time 3 hrs.

Subiect: - Engineering Economics (C8655)

r' Candidates are required to give their answers in their own words as far as practicable.
r' Attempt All questions.
! Thefigures in the margin indicate Fr4I Marks.
{ Assttme suitable data ifnecessry.

1. Define Engineering economics. Explain any three principles.of engineering economic
analysis. U+4I

2. . a) Define nominal and effective interest rates. If you deposit Rs 2000 per month for two
years, what will be the arnount at the end of five years if bank interest ruk 3o/o rn

every six month? [l+3]
b) Find the value of X if i : l0o/o t4I

1.
2000

I 7

3. a) What is MARR? E:<plain the factors affecting its determination.

b) Cash flows of a project are as follows: Take MARR = IAYo

EOY--r 0 I 2 3 4 5

Cash inflory 0 500,000 560,000 620,000 680,000 740,000

Cash outflow -1000,000 100,000 200,000 300,000 400,000 500,000

t3I

ls+z+zl

lrl

tlre period = 3years). I l+2]

ii) Evaluate IRR (PW formulation) using linear interpolation and pEpare Uts both

in table & diagram.

c._ Expldin the financial and economic analysis.

4. a) Choose the best project among these alternatives using IR& if MARR = l2o/o and
study l6l

b) Determine both types of B/C ratio for the given project if interest rate is I l%.
Investment: 10000
Amual benefit=4600
Annual cost: 3000
Salvage value = 2500
Life of proiect: 8 years

D Evaluate

l0

t7l

Proiect A D EB
First Cost Rs. 20a0 r500 4000 3000
Annual Revenue Rs. 390 276 925 500



lA-
5. a) Explain the required assumption and decision framework for replacement analysis

when required service life is long.

b) An old machine can sell it now for $5,000. If repaired now, can be used for another 6

years. It will require an immediate $1,200 for overhaul to restore it to operable

condition. Futuxe market values are expected to decline by 25% each year over the
previous year's value. Operating costs are estimated at $2,000 dudng the first year and
these are expected to increase by $1,500 per year thereafter. Determine economic

service life of this machine.

6. Perform sensitivity analysis by IRR using FW formulation (with increment of l07o) over
of t30% in

t41

a useful life and MARR. Take MARR= l0%.

I8l

t8I

7. a) What are the purpose of depreciation calculation? Compute the annual depreciation
allowances and the resulting book value using the double declining balance method
with Switch over to sEaight line method. Cost of asset: Rs 1,00,000, Useful life = 5
years, Salvage Value : 20,000.

b) A machine is expected to cost Rs. 5,00,000 and will generate revenue of Rs 1,50,000
p€r year for five years. Its salvage value is Rs 2,00,000. Calculate after tax cash flow
and corresponding NPV if tax rate is 30% and depreciation is on sum of year digit
method. MARR: l5Yo

8. Explain any two reasons for inflation and compute the equivalent present worth using
deflation method.

Given cash flow are in Actual Dollars. Take f = 5o/o andi= l}Yo

[1+s]

t6l

12+41

*!t*

PROJECT First Cost Annual
Benefits

Annual
Expenses

Salvage Value Useful Life

A Rs.3,00,000 Rs.1,50,000 Rs.25,000 I0% of First
Cost

l0 years

EOY-+ 0 I 2 3 4 5

Castr inflow 7

Cash outflow -1
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wtry the subject of engineering economics is important to Civil Engineer.l. t4l

is difference between nominal and effective interest rate?

You deposit Rs. 1000 in your bank account. If the bank pays 4% simple interest, how
much will you accumulate in your account after l0 years? What if the bank pays

of your earnings will be interest on interest?

cash flow and draw investnent balance diagram.

both ofBCR ofa with details.I\{ARR = l2%o

4. ERRmethod- Take = l0%o ande =2U/o t6I

Co-terminating both project at 5 years and select the best project by modified BCR
(using AW formulation). Take Salv4ge Value of each project - l09/o of First Cost,

= l1Yo t6I

5. a) An existing machine has market value of Rs. 10000 and decreases by Rs. 2000 per
year. Its operating cost is Rs. 2500 in year I and increasesby ZV/o each year for 4
years. New machine costs Rs. 20000 now and its market value will decreases by
Rs.20% per year for 4 years. Operating cost is Rs.1500 in first year and inoease by
30% each year. Calculate equivalent uniform annual cost ofboth existing and new
machines. MARR = lSVo. Forrrulate the best replacement stategy if we need the

FacAke for four years only. t4+4+41

. / Define muttrally exclusive projecl independent project and contigent project with\'/ proper combinations t4l

t2+41

t6I

t6l

L

l

4

I

Year 0 I 2 3 4 5

Cash Flow -800 250 300 400 -150 500

kiltial Investnent Annual Income Annual Cost vase Value
Rs.100000 Rs.20000 at'the

end offirst year
and increase by
5o/o

Rs. 3000 at the
end offirst year
and increase by
Rs.500

t2 yeani 25000

EOY+ 0 I 2 3 4 5 6

PROJECTA -64.000 31.000 31.00026,200 29.000 30,200 26,000
PROJECTB -4.000 38.000 38.000
PROJECTC -75.500 20.s00 39.000 32.4W40,600 40,000

PROIECT First Cost Annual Benefits AnnualO&MCosts Usefirl Life
A Rs.4.00.000 Rs. 175.000 Rs.25.000 6 vears
B Rs.7-00.000 Rs.250,000 Rs.35,000 8 years



6. a)

b)

Ju

A company pmduces an electonics timing $ilitch that is used in consumet and

commercial products made by several other manufacuring firms. The lixed cost and '

total cost are Rs. 40,000 and Rs. 85,000 respectively. The total sales are Rs. 1;05,000
and sales volume is 15,000 for this situation. ' o t4I

i) Find the breakeven points in terrrs of number of units
ii) What should be the output if the profit desired is Rs. 50,000?

Draw sensitivity chart using PW formulation of &e following castr informations. It is
desired to evaluate ttre sensitivity of PW to t30% changes on: tS]

i) Interest
ii) trnvestment

6000
5500

4500

23

'**+

4

7. a) \Xn the general procedure for after ta:r economic analysis with suitable orample. t4l

- QzConsidering the following information, compute the annual depreciation and bookv vahe of each year bV (D SL method (ii) DB method (iii) SOYD mettrod and (iv)
Sinking fund method. u+2+3+21

Cost basis Salvase Value Useful Life MARR
$ 7.000 $ 2.000 5 years lV/o

the best from the alternatives.

Assume an average inflation of 5% for the next five years and interest rate is l1Yo I yea.

t6l
Proiect Machine Machine

x Y
15.00000First Cost 20.00000

Life 7 years 7 years

Salvage Value 200000 300000
Annual operating and maintenance cost 300000 250000

I
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l. A farmer with his 40 m x 40 m plot plans to irrigate his field using 4 sprinklers having a
throw distance as 10 m and each placed 20 mapart. Prepare a sketch of wetting pattem of
these sprinklers. Write your conrments on the moishue pattem and suggest measure to

. improve it if required. t5I

2. a) How to determine the design capacity of a canal. t3]

b) Wittr the following data: FC = 3504, PWP : lTYo root depth = 70 'crn,

Soil density 1.4 gmlc*, ET.:9 mrn/day, RAM: 70%o ANIC, application efficiency
:85o/o, conveyance loss and distribution loss 20% where the abbreviations have their
usuel meanings. Calculate:
(i) Available moisture content (ii) Readily available moishue content (iii) Depth of
inigation at the outlet of the field (iv) Inigation interval and (v) Depth of inigation
water required at the headwork. tsl

3. Drawing a neat sketctq show the major components of an inigation systern from
headworks to comrnand area. [51

4. a) A eanal is to be designed to carry a diScharge of32 cumecs. The beds slope is kept I
in 1500. The soil is coume alluvium having a grain size of 30 mm. Assuming the
canal is trapezoidal and to be unlined with unprotected banks. Determine a suitable
section for the canal. Assume 0 = 37" tsl

b) Using Lacey's regime equations prove that R = 1.35 (q'lD'o' Where, R: hydraulic
mean radius, q: discharge per unit wetted perimeter and f : silt factor. ts]

5. a) Drawing a neat skach of an inigation headworks, draw a longitudinal section through
a head regulator showing upsfream floor, regulator gates; energy dissipaters and
protection works. [3+3J

b) A section of a hydraulic structrue is shown in figrre below, calculate the average
hydraulic gradient. Also find the uplift pressunes at points A, B, C, and D. Find the
thickness of the floor at these points. Take G :2.24 t6I

l

I

l

I

i

I

i
I

i
t

t
5m

8m r+ D
t

I

T
10mm

m

m
30m 4
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6. Write various methods of river tainings. Discuss with necessary sketch, the types of

spurs used for river haining works.

7. a) Making a suitable sketch compute the minimum water level required in the
distributary to convey a flow as 50 lps through a -10 m long, free-discharging pipe
ouflet (n : 0.016) of 20 cm dia to a water course with FSL at 100.0m

b) Drawing a definition sketch, desjgn a vertical drop in a 10 m wide canal (side slope
l:l) discharging a flow as 20 m3is. The canal bed level upstream and downstream is
102 m and 100 m respectively, whereas the FSL upstream and downsfieam is 105 m
nd )}fuespectively. Determine design leve1, length of cistem and upstearn
floor lenglh using Bligh's safe hydraulic gradient as ll8.

8. ") Wh"lD# B" ,*io* types of cross drainage works? Draw the section of canal
syphon.

b) Design a suitable cross drainage (water way, bed levels of different section and design
of uansitions) works if the following data at the crossing of a canal and drainage are
given.

Canal

Q = 40 m3ls, Bed width: 30 m, FSD of canal : 1.6 m, Bed level :206.4 m, Side
slope = I %H:\Y

Drainagg

Q = 45 m3/s, HFL =207 m,Bed level =204.5 m, General ground level = 206.50 m

9. Explain all steps required to arrive design dischmge of a drainage canal in irrig'ated paddy
field.

rr**

[3+s]

[1+4]

[1+6]

12+21

t6I

ll0l
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1. Discuss the status of irrigation in Nepal. t5I

2. a) Explain about soil-moisture-inigation relationship. t3l

b) Tlrre€ disributories are used for inigation. The details are glven below. Find which
one is more efficient. tsI

Distributarv-l Distributarv-2 Distributarv-3
Discharee 15 m'/s 20m'ls 25 m'A
c.c.A 15.000 ha 25.000 ha 30.000 ha

Intensitv of inieation 6ff/o 80o/o SV/o

Base neriod 200 davs (cotton croo) 120 davs fwheat croo) 365 davs (susarcane)

3. An inigationchannel has a bottom width 8 m and side slopes of l.5H: lV in cutting and
2H:lV in filing. The width of the crest of bank is 2 m and its height above th? ground
Ievel is 3m. Compute the balancing depth and draw a neat x-section of the canal
illustrating the various dimensions aud level it. 13+21

4. a) A canal has to be designed to carry a design discharge as 50 m3/s. The slope ofthe
canal is l:1000 and passes through medium with mean particles as 50 rnm. Assuming
a trapezoidal section, determine the stable depth of the canal assuming angle of repose
ofcanal bed/side particles as 36o. t5l

b) Design a stable irrigation canal carrying a discharge of 50 m3/s, which passes tbrough
alluvium (drnean:0.50 mm). fhaw a sketch of the designed section. tsl

\i \ \<1a\!1
5. a) An inigation banage hds to Li designed to pass a flood of 10,000 m3ls, through

alluvium media (median dia of particles = 0.33 mm). Ttre flood level, pond level and
downstam floor level arc 207.0 mr2A4 m and 198.0 m respectively. If the safe exit
gradient is 1/6, compute minimum total impervious floor length required to safeguard
the s0ucture from piping. Prepare a conceptual section of the designed structure. [7+U

b) What are slit ejectors and slit e>rcluders in irrigation sysrem? Write their design
principles. t4I

6. a) Explain with sketch how spur assist in river contol work. t3I
b) Design the length, radius of curved head, length and thickness of launching apron of a

" guide brmd to train a river with the following data t5l
IhsisrFroodDischarse;l;fdH*' 

fJ:,:ffi,flHfrmateriar,;.1t*f,"

I
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7. a) Explainthe working pnncrple of non-modular and semi modular outl*. What are the
requirerrents of a good module? 12+21

b) Desjgn the crest and cistern of a vertical drop structure for tbe data given below. tSl

Eisch$ge -4S 'outrrcc, Bcd lcvcl u/s - 105.O0, side slopi of channel = I:i, bcd tarei alq ! 16.5, FSL n/s =.106.5'
'Uea wiaqr rrl,s rqd d/s = 3.0m , Top witlth of cresl10,?5m (fq initid,assmption), cd = 0.41 , ' 

_

8. Follor*ing data are obtained at the qossing of a canal and drainage tl0]

Cd[d Dria
.DisqliaBp:'50curircc, Full supply depth : l6m,' Bcd wi.&h: 35m; Bed level : 210.3rr, Side slope : I.SII:IV
f,hainacc Data

ffiffi[ffi+*UtW;,rffiL ':r3t"I';0*n, Eed level i 2pE.5m, Ger-reral.,g$p$"lgy.gk*2lpfm

Dasipi thc &ainage watcrway, canal wat€rstry urd find thc botl lcvcls'ard FSL d ftnn.dfuent scctions dthG

9. Explain in details the procedures of designing drainage canals in inigated paddy fields. t10l
t+*

3.-+-' i .--h-*:l

-*'

-'*

t=

ln' t L\,

d.*)

-.rl.

t
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l. Editthe followingtext:

A husband and wife were having problems and decided to end their union after a very
short time together. After a brief attempt to reconcile, the couple went to court to finalize
theirbreakup. t.

The judge asked the husband, what had brought you to this point, where you're unable to
keep this maniage together.

The husband replied, uln the six weeks we have been together, we have not been able to
agree on a single ttlink"

seven weeks ihe wife said.

2. Read the following text and interpret its meaning in your own language:

For half of the day we are slave to necessities rl&ich we cannot shirk, whether we ane

monarchs with a thousiurd servantior humbF hborers with no savants but their wives.
And the wiveiTrust undertake the additional heavy slavery of child-bearing if the world
is still to be peopled. These naturaljobs cannot be shirked. Bqt they involve otherjobs
wttich can. As we mrrst eat we must,first provide food; as we must sleep we.rdust have
beds-and bedding in liriuses with fireplaces and coals; now. fodd aild houses and clothes
can 5e produced by human labo#. If you are too-lazy to get about from place to place on
your own legs, you can make a slave of a horse. And what you do to a horse, you can also
do to a man or a woman or a child if you can get the upper hand of them by force or frard
ortickery ofany sort.

3. After reading the test given below carefully, make notes and write summary of it:
'We can alte5 the. characteristics of. steel. irr't ario.r" wa)ts. I! the first place,

^steel 
which aontains very little carbon will be niW6 thanstqelwhich coutains

x higher percentage of car-boa, up to the limit of about

tsl

t5l

[5+5]-

1[o/o. Secoadly, rre can
thendlowitfiool at*eat the steel 8nd

rates. At to teke place in the
-molegular structure of the 1[c heat
thesteel ternPerahire and Thie
eausei the metal to arad nuth easier to
Annealing'ihas a second. a&antage. It helps. to relieve any interaal stresses

frhich orist in the metal. These stresses are liable to occur through harnnering
6rworLingthe metal, or.through rapid cooling. Metal whichwe causeto cool

;apidly contracts ,norc ro?idly oo the outside that on theinside. This produces
pnequal corltractions, which may give rise to distortion or cracking. Met I
fhich cools slowly is less lifrle to have these internal stresses tlwt a*alwhich

pools quickly.

a

.$}+Dt
vP



. On the other hand, we can *I!Ir., k$""!v.qprd cooling. Wp hqt g up. '

. [eyond the critical temperature, and thea quench it in water or some ot]her
't!q,ria. The rapid tempera&ire drop fixes the stntctural.change in the steel

which occtrrred at the critical temperattire, aad makes it very hard. But a ber
5t tt is hardened steel is more liabte to frarlure-llultt-rnrotma! steel We therefore

beat it agai4 to a temperatute bilow the critical temperaturg and cool it
stowly. This treatment is called It helps to relieve the intern"el

ptresses, and makes the steel less btittki thqt before, The'properties of tem-.
pered steel eaable us to use it in the manufacture of tools which need a fairly

bardsteel. Highcarboosteelis lrudcrthot.tenperedsteel, butitis rarchnorc.
diftait to work.

These heat trp+@ents take place druiAg the nariorrs sheping operations.
We can obtqin hars arrd sheets of sleel by rolling &e rnetal thrquSh hugerolls
in a rolling-mill. The roll pressures must be mtuhgreater for cold to.fritgtlrun
for hot rolling, but cold rolling eaables the operatois to produee rolls of}r_*t
scpuracy and uniformitn and with a better surface finish- Othec shaping
operations include drawine iato wire. casting in rnoulds, and forgins

4. Answer any two of the following question:

a) How are the cables for a suspension bridge constructed? (Suspension Bridges)
b) What do you mean by 'a sense of proportion'? (Knowledge and Wisdom)
c) What lesson can we learn from the text 'How much land does a man need'?

(@

( @xf

tlp

[2xs]

%

5. Choosethe correct words from the bracketi:

i) lvlanyaflower bomtoblushunseen.
ii) Every boy and every girl ........ given swcets.
iii) He is absent .......... the class. (from, in)
iv) Steel ismade........ iron. (of, from)
v) I saw him ....... the race. (win, to win)

[0.5x10]

vi) If he comes to me, I ..... him. (help, would help)
vii)If one buys a car, it ...... money (cost, costs)
viii) New houses ......... up every where. (go, are going)
ix) His words are strongly .......... on my memory. (impressed impr_essing)

x) I should be ......... (listened at, list€ned to) '-'? c'z

6. Put the following information into APA and MLA styles of citation. t41

Name of the book - Reading Through the Language Arts
Authoy's name - Angela M.Ridsdale
Publistrer * Thomas Nelson (Austalia) Limited
Publishing place - Austalia
Year ofpublication - 1973

7. Investing all the necessary deails, draft a notice with a foru point agelrda for the 206
meeting of a local youth club regarding establishment of library for the locality. ts]

8. As the chief contractor of a hydro-power project launched in one of the remote sites, write
the second quarterly progress report in memo format. t6]

9. \4'rite a proposal* to be submitted to the Chief Engineer, Deparfrnent of Roads on
contolling the pund pollution of the Kathmandu valley. Prepare only the title page,
abstractand conclusion parts ofthe proposal. [0]

10. Write a short research article in about 500 words on the importance of English for the
engineering students in our country, Nepal. tl0]

I L Supposing that you are the chief Engineer of a suspension bridge constnrction project in
your local area which is nearing completion, write abstract, discussion, conclusion and
recornmendatioa of your report. [0]

Gx ure)
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,/
/ fn"environment is getting wome day by day due to insanitation ispecially in some urbanv 

area of Nepat. In this'context ctrplain the imporlance of wastewater and solid waste

fanagement to solve these environment problers.

-)/ Calculare the desigr discharge for a sewer from the following data:

Projected population = 75,000
Area= Skmz
Rate of Ws = 100 lpcd
Permeability factor = 60%
Rainfall dr:ration = 15 minutes
Time of flow = 15 minutes
Time of entry = 5 minutes

Assurae that 80e/o supplied water converted as wastewater and maximum demand is 3
times average demand.

TAi"tthe various types of pipe materials used in sewer line. Describe them with merits and\'/ demerits.

- 4./\litha neat sketch, describe the purpose, features and constnrction of Automatic flustring
v device used in sewerage system.

S.3Ytrpl $eexamination of wastewater is necessary? How wastewater sampling is done?

,Y"m" foltowing observations werp made on 5% dilution of a sewage sample. The DO\-/ of blank is 5 mg/L. The DO of diluted sarnple after 5 days and incubation at.20"C is I
mg/L. Calculate BODs and ultimate BOD of sample. Assume the DO of original

/ wryle 0.5 mg/L.

y' A town is discharging sewage of 300 literVsecond in the river having discharge of 1300
V liters/second and a velocity of 48 knlday. The BODs of sewage and river water arc

400mgfi and 4mgA respectively. The DO of sewage sample is nit. D.O. in the river water
is 80% of the saturation value. Temperatr:re of both sewage and river water is 20'C. The
safuration DO at 20oC is 9.17 mg,I.. Assume K1 = 0.1/day and Kz = O.4lday (both with
ba.se Calculate the critical DO deficit.

do you understand by suspended growth and attached growth process in
treatnent? Explain in detail &e principles of biologicaf wastewater

effluent &om PST is applied to a standard rate tickling filter at the rate of 4 MLD

t4l

l4I

t8I

t41

t4I

t4l

7. a)

t8I

t8l

t8l

t8I

having a settled sewage BOD of 180 mg/L. Determine the depth and volume of the
filter considenqg Gydraulic) surface loading of 2000 liter/m2 day and organic loading
of 150 garr/noi day. Also determine the efficiency of the filter using NRC equation

c) A activated sludge system is to be used for secondary treatnent of 10,000 m3/day of
municipal wastewater. After primary clarification, the BOD is 250mgn and is desired
to have not more than 50 mgll of soluble BOD in the effluent. A completely mixed
reactor is to be used. MLSS concentration is of 3000 mg/I. Determine:

i) The volume of reactor
ii) Detention time
iii) The recycle ratio

Erem. [{t'gtrlrtr
FdlMrda [t0IJvGI BE

Pnogrrnme BCE PrsE nf,lrlrr 12

Yerr /Prrt m/II Tiue 3 hrs.



(
8. a) Describethevariousstagesofsludgedigestion. t4]

b) Determine the volume of sludge produced in a sewage sedimentation tank fiom the
following data: t4].

Flow rate: 10 million literVday
Suspended solids content in raw sevvage =250mgll
Sedimentation tank rcmove.s 60% of suspended solids
Specific gravity of sludge = 1.02

,/ Moisture content of sludge = 95Vo

9.4desigl a se,ptic tank and soak pit for 10 number of users of a house at a place where
t/ innfation capacity of soil is 85 liters'per square meter per day. The peak sewage flow

rate 80
6m

and the septic tank is cleaned at an interval of 2 years. The gromd water
belowthe groud level.

incineration of solid waste with its merits and demerits.

+*+

t8l

t4I

i


