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07 TRIBHWAN UNIVERSIry

INSTITUTE OF ENCINEERING

Examination Control Division
20?5 Baisakh

Exam lhck.
LeveL BE Frll Marks 30

Programme BCE Pa&r Mrrk! l2

Ycrr / Prrt II/tl Time 3 hrs.

Subject: - Building Drawing (AR556)

/ Candidates are required to give their answers in their own words as far as practicable.
y' Attempt Alquestions.r' The figures in the margin indicate IgL&!b;
y' Assume suitable dota if necessdry.

l. Mcnlior tl:c clcrncnts in superstltclure and substsucture ofbuilding? (2\

Z. Rtt in tre btanta. (2,
a) $ymbol ofthec pole one way switch in clcctical hyoutplan is

b) Arca of G5-G0 plot is equal to -...-... ....... ..... - Sq.ft.

c) TbeorlldpiFcomedtdtom commode/ pan is tnoumis ,.-.*.--*.
d) Ttc hinitnum vridth ofstailcdse in a.llight in resifutial building is ............. as perNBC.

3. The proposd area ofplot in a commercial zonr is 1800 Sq. fl. and pcrmissible ground coveragc is 60/o with
pcrmhsible FAR value 1.5. C.alculatc the permisiblc built up area and maximum number ofslories lhat cao

be built with rnilizrlion ofmaximum permissible plinth area- (4)

4, Draw viridcsl section al A-A of building as shorm in figurc using appopriate drawing ic.tniques vrith
dascdpior givcn bclor. All dimersions arc in mm ad Ese scalc l:50. (12)
Colurnnsize :30fi300
Wr[ thiclness ' : 230 (Extsrnall I l0 (lotemal)

Slsbthi*re,ss : 100 Riser : !60
. P;apct wall hcight :1000 Tread i2.t5Sizcofbeam ;230x350 Shir \{idth :1200
Siuheight :750 landin8widlh :1200
Lintel height :2250 Door DW :27l0f,230
Flouhcight :2880 DoorDt : t05'0x2250
Sizc ofsill and lintel band , : 50x230 Door D2 : 900x2250' 
Sizc ofplinth beam :230x300 Door D3 :800x2100
Thichrcs ofmarble flooring : l8 WindowW :180011500
Thickness of P. C.C. (1:3:6) :'15 . Windowvl :r00x1500
Thidmess ofstone soliDg :150 Ventilalion V :600x600

5. Dffcrertiatc betwcen as built drawing and mcasurtd drawiug Also, list dovn nec€ssary drawhgs to bc
submittcd to municipality for approval before consruc6on ofbuilding. (4)

6. Draw trmch plan of given piin in Queslion No.4 itr scatc t:50 with fotlowing infomation. (6)

.r !!rd sipes qff,qoting. are_.!m x fun 12rr.

' The width ofwall foundation is 0.5m
i Assume other dal4 ifnecessary.
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0J 1I1&|q\iAT.IUNMRSITY

INSTITUTE OT ENGINEERING

Examination Control Division
20?5 ErkrLL

Sabject: - T\eory of Structure fCEiJr)

/ Candidates arc required to give their answers in their own words as far as practicable.
r' Afienpt All qrE/tio,Lr. '
/ The ligures-in the ,rrorgin indicak AlLLblb./ Assume nitable &ta i{necessary.

l. a) Explain linn aod non linear behaviour of slructure with suitable force displacement
' 
diagram.

if DeErminc staitr anergies due to bending and shear in thc ovcrhanging beam shown in
figure below and also determine deflection at C by using real work method.

E = 200 KN/m2 G = 80 KN/mm2
MKN

I00 nm

Er!m. lhck
Lovel iBl Frll Mrrks tif'l

Programmc BCE Pr*s Mcrks
Yerr /Part II/II Time 3 hrs-

F-____-l--r-----r-

B tink
3okN

I20 mm

t4l

ltzl

t4l

trzl

141

02)

5m 2m

2 . a) Explilin lhe primiple of super position with suitable example.

Q Determinc lte vertical delection ofjoint E. All the top chord member are subjected to
tempraturc risc 30oc and lhe members AE and EC are 5mm too long while
fabrication. Take coefficient of Ue thermal expamion as l2rl0+c, modulus of
elasticity as 200kN/mml, cross se-ctional arca ofeach members is 1500 mmi-

L

:lm

rln

3. a) Slate and proof first lheorem ofmome arca method.

b) For the beam.shovm in figure below, find the dellection and slope at E and B, take
I = 6' 107 mma and E = 2OO kN/mm2.
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4- - a) Draw-lhc influence lines for supPort reaclions, shear forcc and bending moment at a

section 5m from the lefi iuppon ofa simply supported beam of20m span. l6l

B

20m

b) Draw influence line diagrams for the forces in member bc, hg and dfofthe tmss. The

load moves in the upper chord ofthe truss.

C

J h f

12m

I l0]

t41

ttz)

ea

l0 mb lOm clOmd lOm

4@10m : 40m

5. a) Explain graphical method to detemrine the reactions ofa uee hinged arch when it is
subjectedlo a single concentrated load.

b) ln lhe rhree hinged parabolic arch shown in figure below determine bending momenl,
normal thrust and radial shear force at seclion D,

50 KN/m 80 KN
25m

D l0m

20m

lfi) m

2y



O{ TRIBHUVANT'NIVERSITY

INSTITUTE OF ENGINEERING

Eramination Control Division

Exam, Ilarli
Level BE Full MrrI3 EO

Programme
BCE, BME,
BIE, BAM

Pass lllarkr

II/II
32

Time 3 hrs.207-5 Baisakh Ye.r / Para

syti":!:P_r&^!ll,_V*ang!q,jticYq4_2
/ Candidates are rgquired to g,ive their answers in their own words as far as practicablc.
/ Attempt 4! questions.
/ The frgwes in the margin indicare fu!!$9t5.
/ Nn"usson trbles u
/ Assune suitable dala ifnecessary.

l. What are lhe merits and demerits. of mean? The expenditure of 1000 farnitiei is given is below:

Expenditurc 40-59 60-79 80-99 t00-l l9 120-139

No. of familics 50 500 50

Ifthc median of frequency disrribution istlfrndlhe missingfrequcncies. 16l

l. Dcfine addition theorem ofprobability. ln a group ofequal number ofmen and womcn.207o ofmen and

307o ofwomen are unemployed..ifa person selectedin random,

i) Whst is the probabilig,rhat the selectcd person is an employed?

ii) What is rhe probability rhat thc selected person 'rsren employed l 16l

3. De[ine Binomial probability distributiotr with an example. How does thc negative binornialdisrribulion

differ from binomial rjisuibution? {l+ll
4. ln 8 cerlain factory turning out optical lenses, there is a small chancc, l/500 for any lens to b€ defective.

Tfie lenses are supplied in packets of l0 each. What is the pobability that a packer will contain

(i) no defective lens

(ii) ar least one defective lenscs.

(iii) at most nvo defective lenses 151

i. Derine lhe normal distribution. Cive thc condition for normal approximation oIbinomial distribution.
[2+]l

6. Theuean clongation ofsteel bar under a padicular terrsile load has been established-to be normalll.,

distribution with parametcrs p = 0.06 and o = 0.008. Assunrirg rhe same distribuliorLapplies to rerr bar.

find the probability thal the mean elongarion falls

(a) Above 0.08

(b) Between 0.05 and0.07 t5I
(c) Either below 0.045 or abor,e 0.065

OR
The distribution of amounl ofthe gravel (in ton) sold by a particular conslruclion supply company in a

given rveek is conlinuous rondonr variable X with the probabilily density [unction.

ftx) = 0)r,' + 11 1o, 0l.r!1
0 1therwise

(a) Find the cumulative distribution function ofsales.
(b) Whal is the expected value and variance ofsales?

Ol
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7. Define sarnplingdistribution of proponion with example.

8. A populalion consists of lhe four numtrers 12, I3, 14. 15.

(i) Write down all possible samplc size oflwo without rcplacement.

(ii) Verify that the population mearr is equalto the mean ofthe:ample mear.

(iii) Calculate the standard enor-ofthc sampling d istribut ion ofthc samPlc mean.

9. Write down lhe propenles ofrcgression coefficicnt and correlation coefficient.

Ill
t6l

tt
10. The following dara givcs tlre experience ofmachine operatQn in ycars and their performartce rs given by

lhe number ofgood pais lumed out per 100 pieces.

Experience (X) I6 t2 .t8 4 3 t0 5

75
12

Perforrnance (Y) 81 88 89 68 '18 80 83

i) Fitrhe regression equation ofperformance ratings on expericnce and estimate the probable

pcrformance if an operator has 8 years expericnce.

ii) Calculate cocfficient ofdetemlination and interpret it. t5l
OR

A samplc of l0 yalues of three variabks X r, Xr aDd XJ were obtained as

I X,= l0 IXr=20 t Xr = .]0

f X'r= 20 I x,'= 68 I X.t = l'10

fX,X,=10 f X, x'= 15 IX,X.=64
Find ( i) Parrialconelation bctween X,and X3 eliminating the effect ofXl -

(ii) Multiple correl'ariorbetween X r, X, and X! assuming Xt asicpcndent. t51

I l. A company produces automobile tyres. the manager ofthe company \ ant to estimatc the limits in which

expected lrend Iit'e of his ryres will prcbably lie. A test sample of64 tyres rvas raken and a test run

showed the average lrend lil'e of 50000 miles. Find the 95% and 99% confidence limits for population

mean. Civen that population standard deviation is 3000 nriles.. t4l
12. The following data represents th€ unirs of production per day turned out by three differeni brands of

machines used by threc mechanists:

Using ANOVA tcst rvhether the differerces in performances of tlie thrce brands of machines are

significant - Use c = 5% 16l
OR

A sample of l5 beams ofa graod cornplex are given below in feetJ.

r2.8 9.8 10.2 t0.0 t2.0
10.5 8.9 t2.2 I il..q 9.0
I1.2 t2.t it. s r0.6

A civilengi neer clairned rhat volumes ('a beams are greater than l0 fectJ, test whethcr his claim is right or
wrong {Use c = l%) 

16l

13. Define critica I va lue and crit ica I regiorr. A manufacturer cla imed that at least 95% ol the pLrm ps supplied
to the ABC company confirmed to specillca{ions. However- the production manager al ABC companv
wasn't satisfied with fie clairn oflhe mllrufacturer. Hence . to test the claim. rhe manager eranrined a

sanrple of250 pumps supplied lasr monrh rnd found rhat ?28 pumps as per thc speciticaliorrs. Can lrrr
conclude that the production rnanager is rrght to doubt on the clajm ofthe ma n u facr Lrrer,.) (u-0.01) l5l

(P.T o)

Qc

Machines Production
I 15 I.{ t9 t8

L t1 t2 20 t6
3 t3 r6 t1t6

t0.t



Gender
Male Female

100200
50 150

tttixtiial Dat. Co

5.01{
'r.ll8

9,vI
ll.la!
lr,rl3,

t t.J92
r.1.0(?

1150?

r6,y19

lll i0'l

hi-square distribution. A sample of 500 workers of a factory accordin[ tj gerder and nature of
rs flollow: t5]

Nature of work

Iechnical
!on-techn ical

9?, level ofsignificance whether there exist any relationship between gender and nature ofwork.

hts of rnalc and female studerlts are given below: t81

b.oool9l
0.0r00

00 7

0,?m

0,,1r2

0o(15?
00201

0ll5
0.?9?

0.55{

0.m19!

0.101

0.)52
0.?ll
l.t.t

Ltll
s;991

7.$l
9.t68

r l 0]0

6.63t
9ll0
|l3J
8.211

15.6I

7,819

tp.597

t?.$t
li.t60
t6J!0

I

7

3

{
t

6

x

I
ft

7

4

5

6

1

t

t,l

omgti
0,0506

0Jl6
0.,t1{

0.81r

t

ll

i

I

llrr

OJE9

1.111

t.7J'
t.156

0.812

I 119

l 6((
) 083

l558

l2U
t.6i\l
?.18n

l.)ul
.i2{?

I 511

1tfi
? 711

I tzs

.r.940

l,t.ai9

16.013

lr'.U15

r9.D]
lu..li

r6.812

It.(i5
lU,090

) 1.666

'tJ.?rti

13.5,18

10.278

2r.SS
21r80

)1188

r50

r55

150

165

t70
15

80

85

rulatc mean height for male and female students

:9late sample standard deviation and sample variance for given data.

ch data for height is consistent?

I1l

rl
l'1

I5

2.601

lo'71
!.561

4.0r5

,1,601

2l.nd
23$i
.2,{Jl6

28,r.tt

J0,l1l
1r.526

37,852

11.l?0

l6

l?

l8

t9

20

J.t{l
,.691

6.r6J

6rt{a

l:rl{

Ir53
1.Ul
{,III)
,166t1

5.119

19.615

?!lE(
'tL!67
ll.635l
t{eel

i6196
.z',?.58,'

28.1i69

' i6.lt,
- ,27,1E$

24n5

4r.i?
,(i80i
:9 ili
ld,li?r

16151

21...3s,

19,819

rllg
3i,l0r

3.fl6
{.40{

5,S,
t.62!

676r

4.t?J

5,rt2
6 5',ir

t.16t

6,!\)8

?.i6,{

Slll
e,901,,

9.59t

r0)ll 11.591

lori2i r2Jl!
lL089:, .l3.cr9l

r?r0l : l!.8{t
D.!to 14.6ll

15.,{?9

t6:81
3t316
$.164
(0J16

1l.1ol
1Xi196

.{.t81

11.5J9

46.92It

It
lt
l3
t4

t5

1.,
t

l6
l?

IE

t9

20

5,811

6 408

7,0tt
?ilJ
8:60

Llr97

9.5r2

l0.l96,
r0.8J6

It-111

lq.u{
! 1,410

t.962

8.512

9.r90
.10,i t?

r08

l?.ts
tJ,.lb9

r1,805

36,191

l?i66

tr:6?
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l?.t56
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39r99?

2l
2t
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2J

8.034

ti6{l
9.260

9.qsp
t0.5:0

l!371
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ti.6il
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{ t.ot
119r0
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2.7

2l
:4

2l

26
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2E

a
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{D

t0
a)

?0

l t-t60 ll l93

t!.87S

l3.sli'i

tr.Li6
t1lr5l

?6
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]E

ie
y)

,{0 ?oJ0? 12.164

lI
IE?

.10

(o
?0

m
90

27.!9t 2').?0,' l2.ll5l

!s.${ l,'.,lli5 '10.482

.l.lr5 45..12 {8.?r8

5l.lr2 5l-',!,{0 51153

J9.196 6t.?5{ 6r'( 7

6?.12E 70.06t l4l2l

4l.t8E 79.0E! tl ?9ll

IJ!9 90-5ll 9J U]

61691

?6.15,(

rt.1l9
r00.4?J

ll2.l?9
i24.l16

t35.lr0'?

66.766

1t.490

9r.912

t01.It5

ll6121

t7i19E

l10.t6i

t.808

2.,t61

ll.u(
l1.J?l
l5.lm
l6.0ll
Iri.?91

l5.li9
r6.l5l
r6.92t

{E.:9{r

11,615

ii.se3

52,1M

51.61]
t?,'?ot

ri.aql

18.$t5

40.lll
4 r.ll'l

' ,12.551

1l 41J73

,r r.!x1
,13.195

14.{5t

45.??1

(6.979

41.6.12

i6.rd
a8.2J8

,r9J8t

,0.!n

1,1.{31 26J09 5JJ5t 59'J4?

!1.161 6',r.50! ll.l20

60.!91 l0l.t?9

69.126 ll3.l{5
?r.929 12{,1{2

o.oeto.t0.0t,0.0t

Sex of the person

Male Female

0 J
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0 l5
t7 lz
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l0 0

2 0

z 0
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Subject: - Soil Mechanics fcEJs2)

/ Candidates are required lo give thcir answers io their own words as far as practicable-

r' Atrenpt 4! quesliom.
r' Thefigures in the argin indicote IlLAglb.
I Assume suitable data ifnecessary-

l. Dilferentiate bctween residual and tansporled soils. What would be a solution of
different soil engineering problcm? 12)

2. a) How docs Index property of a soil differ from is Engineeriug property?

b) Mention lndertests those are generally done to find thc Propcrties of individual soil
grains and soil mass as a whole.

c) Draw stess strain behaviour of different consistency states of soils.
d) An cinbanknent is madc by compacting thasoil. For compaction, 1,00,000 m3 ofrhe

soil is excavated ftom the bonow pit having void ratio equal to 0-8. Calculate the

volume ofthe embankment ifits void ratio afler compaction is 0.6. +2+2+3I

3. How is the plasticity chan useful for classifying fme-grainal soils? a soil has Oe
following characte stics:

a) Percertage of soil passing No. 200 sieve = 55

b) Pergentage of coarse fractioD passing No.4 sieve = 60
c) Liguid limit = 68%
d) Plastic limit = 22olo

Classifl given soil according to ISSCS. [2+61

4. a) Describe basic sbuctwaf units of clay minerals. Point oul the dillerence belween
Silica sheel, Gibbsite sheot and Brucite sheet.

b) Bric{ly Describe flocculated and dispersed shuch.ues of soils in regard with
compactioA. Q+21

5. Io the construction ofa road, the compaction specification required was 957o of Proctor
maximum dry density at I field moisture content wilhin 2Yo of the optiDum moisturc
content. The maximum dry deruity and optimum moisture conlent obtained in the
laboratory from thc Stardard Proctor test were 1.95 Mg/ml and I3.5% respectively. A site

conducted sald coBe lcst a two locatioDs and obtained th€ rcsults.

T}tc density of saDd used was 1.86 Mg/m3. Check whether the specification was salisfi€d
ornol t6l

6. a) Explain fhe variation of-effective stless due to the flow of water through the soil mass
in downward and upu,ard directions. Wiat is discharge velocity? [2+ I ]

b) In a vadable head permeabiliry rc$ oD a soil of length Lr, the head of waler ir} the
standpipe takes 5 seconds to fall fiom 900 ro l35 Jrun above the tail water level.
When another soil of length L2 = 60 mm is placed above lbe first soil, $e time laken
for lhe head to fall tetrveen the samc limits is 150 seconds. The permeanreter has a
closs sectional area of4560 mrnz and a staodpipe area of 130 mm2. Calculate (he

permeability ofthe second soil. t71

Mass ofsoil removed (gm)
Location No.

Wet Drv
Massofsand used (gm)

I 43.86 38.46 39.5r
37.38 32.212 32.39

ls-



'1. a)

b)
c)

What do you undeEland by Flow net in rcgard with seepage through soils?

Deriw a Laplacc equation for Two-dimcnsional 0ow in the soil.

In the figule below, upward seepagc is shown. The latc of watet supply from the

bottom is kepl corstaffirc to{atloss of hcad during upward seepagc bctwccn+oinls
B and A is tr" Keeping in mind the total st€ss at any point in the soil is solely

dctermined by the u,eight ofthc soil and thc watcr abovc it, draw the variation ofbtal
slress, pole water prcssurc and effeclive strcss with depth. Tale points A, B and C as

refcrence. I l+4+3]

'I

HI

Irfiow

8. whal is Isobar Diagram? Draw Isobar Diagram of 0.1Q. what is rhe limitation of
Boussinesq's thmry ? [l+5+2]

9. a) what is comprcssibility aDd what are the possible causes of compression in lhe soil?
b) Define consolidation settlement, precoruolidaliol pressure (maximum overburden

pressure), degree of consolidation ard coefiicient of consolidalion?
c) A rcil profile is shown in below figrue. If a uniformly disdbuted load 50 kla is

applied on the ground surface having preconsolidrion pressure, compression index
and recompression index arc 125 kP4 0.36 and 0.06, respectively. Calculate the
amount of settlement of lhe clay laysr due to pdmary coDsolidation. Take ,* = l0
kN/m3.

d) How can you accelerate consolidalion scttlement?

66=50rN/Dr

::sidll.*liiitl.gg?:.;.
0m

2tn

ianOUyar: r.;lltriYlrn)'

tm
::::::::::.:.: i..,:.:::::.: ::i ]. i:
Pli-ilay?i :., :.r-izarriN1r?: :::

m

[2+3+4-111

lam
:s*t:tdili

I0. What is strcss path? What are tle limitalions of direct shear tesr? A specimen of fine dry
sand, u,hen subjcctcd to a triaxial compression test failed at a devialor sbcss of
50O KN/m'. It failed with a pronounced failurc plane with an angle of 25. to the axis of
sample. Compute the lateral pressure (o3) to which $e specimen would have bcen
subjected. U+2+71

I l. What are the causes ofthe failure ofeaah slopes? A slope ofvery targe extent ofsoil with
propertiesc'=0,e=0.7,G=2.7and$=35"islikelytobcsubjecredtoseepageparallel
to the slope with water level at $e surface. Deterrnine the maximum angle of slope for a
factor of safety of 2.0. What will bc the factor of safety if the water level were to come
dou,n well below the suface for this angle ofslope? I2+4j

J(
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Examination Control Division
- 2075 Baisakh
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BE Full lltarks ' 80
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Subject: - Hydraulics (CE555l

/ Candidates are required to give their answers in their oun words as far as practicable.
/ Attempt 4! questions.
/ The rtgttres in the margin indicae n!!LL[o t{ Assume suitable data ifnecessati,.

l. A system of pipes conveying \\ialer is corurecled in parallel and in series as shown in
figure belorv. The section DE represents the resistance of a valve lbr controlling the flolv.

which has a resistance coef- /aooo\'
ficient K is = |.;] , where n is the percentage valve

opening.

E

D

D

F

The friction factor f in the Darcy formula is 0.024 for all pipes, and their lengths and
diameters are given by

Pipe Leneth (m) Diameter (m)
AAIB 30 0.1

.{AzB 30 0.I25
BC 60 0. l5
CD t5 0.1

CF 30 0.1

The head at A is 100m, at E is 40 m and at F is 60m. Ifthe valve is adjusted to give equal
discharge rates at E and F, calculate the head at C, the discharge through the syslern and
percentage valve opening. Neglect all losses excepl those due to friction. [0]

2. A cast iron pipe of 300 mm diameter and 8 mm thick is 1500 m long. The pipe is to
convey 200 litles per sec of r.vater.

a) Estimate the maximum tirne of closure of a valve at the downstream end that u'ould
be recogniz.ed as rapid closure?

b) What is the peak water lrammer prcssure produced by rapid closure?

c) What is lhe length of the pipe subjected to peak water hammer pressure if the tirne of
closure is 2.0 sec? (For $,atcr E = 2200 MP4 for cast iron E=80x10ePa) [2.5{2.5+3]

\
/

BlckExam.

Year i P^rt

Level

Programne



l. For thc rescrvo[ sysiem slrou'n in figure, determine the flow in each pipe. At C, the pipe

at a elevation of 140.00 m ard at Tank B, the top is closed

Take f=0.02 for all and use following data: t8l

EL:200,00 rn

667 KN/m2
EL: l7O00In

c EL:140.00m

To at Epnara

4. Pipes of 75 ,nm are to be used to syphon water fiom a main canal to bnnch canal, the

differencc of walei lcvel belween the two canals being l5m. The length from the main

canaltothe summit of the pipe tine is20m. fie total length of the pipe being 50m.

a) Determinc the number of pipes required to discharge al least 50 l/sec of water to the

bnnch canal.

b) Find also the maximum hcight ofthe summit above tle water level ofthe main canal

in order tle pressure at the surnmit may not fall below 25 KPa (absolute). Take

f= 0.03 and ignore minor loss.

5. Explain variation of hydraulic radius with rcspect to depth in a very decp rectangular
channel with suitable illustration.

6. A 3m wide rectangular charmel carries a discharge of l5m3/s at a depth of 2 m. What will
be thc minimum height of hump at which &e depth over lbe hump will be critical?
Calculate the height of hump for which upstream water depth will be 2.5 m. What will be

the depth of l]ow on the upstream and on the hump when its height is 0.2 m?

7. A 3.6 m wide rectangrlar channel had badly damaged surfaces and had a Manning's n =
0.030. As a first phase of repair, its bed was lined with concrete with n = 0.015. If the
depth of flow remains the same at 1.2 m before and afler the repair, whai is lhe increase

of discharge obtained as rcsult ofrepair.

8. A rectangular channel Section has a changc itr slope as shown in Iigure below. The
channcl is 4m wide havin-g Manning's n = 0.0165. The bed slope Soz = 0.9OrO -0,0"
flowing discharge is l6 m'lsec.

a) Calculate the depth that must exisl in thcdownstrcam channel for a hydraulic jump to
tenninate a1 unifomr flow coudilion.

J

14+41

t61

t81

t7l

6

LensthDiameterPipe
800 m15 cm
500 m2 20 cm
600 m3 30 cm

I
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Subject: - Surveying II 1crrr4
/ Candidares are required to give their answers in lheir own rvords as far as practicable.
r' A empt All queslions..
r' The ligures in the margin indicate Full Morks.
y' Asflme suitable dala dnecessary.

l. Explain significance of traversing and describe about the accuncy Parametes of
horizontal and vedical control oflraverse.

2. Explain abour thc metbod ofplotting oftraversc in a standard grid sheet.

3. Prcpare tlrc Gale's Table and find the co-ordinates ofaJl the poins ifihe coordinate ofC
is (10@N, 1500E) from the data-

4. Explain the plinciple of Tacheomelric survey and also derive lhe formula to deterrnine the
horizontal disrance and RL ofthe obiecl with respect lo insEument station r rhen the $aff
is held in vertical.

5. A tadEometer fitted with an anallxtic lens and having multiplying constsnt of 100 u.as

at slation 'P'. The were taken with lhe staffheld

Calculate the distance XY and the gradient between X and Y.

6. What are lhe imporlant charact€ristics ofcontour? Explain wilh skelches.

7. F-rplain about lhe reciprocal trigonometrical levelling and express the formula for
computing elevation difference.

8. Stations A, B and C have theTollcwiDg respective coordinates (2876.24 mF,8754.11
ml.I), (3810.80 mE, 7997.25 mN) ald (2959.39 mE, 7487.09 ml9 respectively. Station
'O' was established and observations were recorded a theodolite.

Determine the coordinales ofreseciir'n point 'O'.

t4l

t4l

t8l

t

t81

t8I

tsl

I4l

S.No Line Leneth (m) Bcarine (WCB)
I AB 66.60 30'30'

tu" 48'2 BC t35.70
CD 66.30 95" 40

4 DE 't6.60 t98" 8',

5 EA 2t4.30 284" l',

S.N Staff Station Bearine Venical Angle Slalf intercept Axial hair rcadins

I x 40" 35' - l0'20' 2.25 1.987

2 Y + 70 30'70. I0' 2.05 1.500

Poinring towards Horizontal Circle Readinss

90' 00' 00"
B 230'58',51"
C 313" 17', 05"

90. 00' 30"

-)

t7l



9. It is rcquired to join two straights having a total deflection angle 18' 36' by a central
circular curve of radius 450 m \\'ilh two ends cubic spiral transition curves. The dcsign
velocity is70 kmph and rate of ch:rnge bf radial acreteration is 30 cm/secr. Chainage of
lP = 2524.20 m. Take P€g interval .lbr circular and transition curve = 20 m for both-

lQ. A grzde of -0.7%o is followed by another gnde of+ 0.5%. The two cnds ofthese portons
arc coDnected by a parabolic vertical curve. The chainage and RL ofinlersection point are
1000 and 650 m respeclively. Calculate RLs of all the points on lhe curve. Take peg
istcrval of20 m and rate ofchangc of grade is 0.1% per 20 m.

I l. Write short notes on: (Any Four)

a) Irnportance ofGPS and GIS
b) Scalc ofvertical pholograph ard uses ofphoto grammetry
c) Features oflotal slation and its uses

d) Types ofremote sensing and its application
e) Setting out ofcircular curve b; RarkiDe's method

t8l

t8I

[4x4'l

1
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Subject: - Surveying ll (c8554)

y' Candidates are requirgd to givc their answers in their own words as far as practicable.
/ Atrempt4!!questions.
/ The lgures in the morEin indicote fllLMlIlEy' Assume suitable dala ifnecessary.

l. a) How a linked tmverse is balanced? How tolal misclosurc is balanced by Transit Rule?

b) Calculate the omilted quantitics in $e closed traverse ABCDE given below.

Line Leneth Bearins
AB-

1
6l "30'

BC t5t"24'
CD 324.70 201"02'
DE 38r.60 280"14',

EA 3s9.60 7

2. a) Compule RL ol-a hill slation 'P' from lwo ins(rument staiions A and B at very
different level with same line of sight to thar of targcl from the following
i n formati ons.

lnst Stn IDst ht Zenith angle
Dislance & Target ht and RL

Tarect FL FR

304.36',

29V04
A t.4? P 65'18', Distance between A and B = I20.00 m

RL ofB = 1280.00 m
Target hl at B : 1.50 m

B 1.4'1 P 69"52'
t.42 i!-l 102052' 257'16',

b) What is sladia inlerval factor and additive constant? How these conslants are

dstermined?

c) Following observations were made in a Tacheornelric survcy a station A of RL
1086.550, the heighl ofinstrument being 1.385 m.

Inst. Station H.I. StaffSralion Bearins Zenithal Anele SlaffR€adinp,
1.385 B r 8"00' 't 1"30' 1.295,1.820,2.345

C t2'1"00' 96.00' r.0r 0, 1.790, 2.570

The instrument is fitled wilh an anallaclic lens and the multiplying constants is I00.
Determine the R.L of B and C and the gradient ofline BC, and bearing of BC.

3. a) How do you define contour interval, contour gradient and index conlour? Explain the
main characteristics oFContours with ncal skelch.

b) What is the different betueen Interseclion and Resectiqn? Explain three point

Resection lr4ethod to determine the unknown co-ordinate ofa point.

t6l

tl0l

t5l

t3l

{81

t6l

tal

L



c) The co-ordinares ofthree known stations Swoyambhu (S), Harisiddhi (D) and Chovar
TempJc (C) are- givcn below. A traverse point "Cf is sef outsidc of this lriangle and
observations are taken for horizontal angfe lo ihese k[own co-ordinate points.
Calculate the co-ordinate ofstation point "O".

Known Station Horizontal Angle m
627465.718

Northing. m
Swovambhu (S) <SOD = 40"20'21" 3066929.474
Harisiddhi (D) <DOC = 98'56'41" 629603.054 6065364.275
Chovar Temple (C) <COS = 220"42'58" 627612.?53 306t479.468

4. a) Two roads BA and AC intersect at sn angle of 150'. They are to be connected by a 4o

circular curve. The chainage ofpoint ofintersection A is (138+20.3) chains. Compute
all data necessary (i.e deflection angle, laDgent length. apex distance, mod ordinate,
Iength ofcuwe, Iong chord for laying out the orrve ifonly 30 m chain is uscd.

b) Stale the function of transition curves. Derivc lhe expression for deflection angle in

transition curve lhat o = 
573{' 

rnin
RL

whcrc, /=chord lenglh

R = Radius
L = Length oftransition curve

c) A grade of 3.5?i, mccts anolher grade of -0.5o/o- The elevation and chainage of
intersection pt are 1267.00 m and 780-00 m respectively. Field condition requires rhat
vedical cun'e should pass tfuough 8 poinl of elevation 1266.00 m at chainage 780.00
m. Compule a suitable equal tangcnl vertical curve and full station elevation including
highest point. Take peg inlerval = 30m.

5' Write short notes on: (Any four)

a) Planning and taking of photographs and interprelation ofaerial phorograph
b) Application ofRemot€ sensing in surveying an&mapping
c) Working principle and Compnnents of GPS
d) Application of GIS in Civil Engineering
e) Features and precaulions laken in Total Station

t61

t6l

tsI

lsl

14x4l



OI TRIBHUVANI.,NIVERSITY

INSTITUTE OF ENGTNEERING

Examination Control Division
2M4 Bhedtz

Suhject: - Hydraulics (C0$1,

/ Candidates are required to give their answers in their own words as far as practicable.
/ Attentpt 4!!guestions./ The figures in the margin indicap f!!L@Ls./ Assume suitable data ifnecessory.

l. Deleimine lhe discharge rale in each pipeline for the following lhree-reservoir problems.

lOOn

7om

?.

.rr+

tl0l

t8l

o !/"

Yo= 5q"
..>

D ';i*::.3om

/= too a
q = lS2 rnm

{ -' o .ots-

2. In a pipe of length 500 m and uniform circular cross-section, water flows at 8 steady
velocity of 2 m/s and discharges to almosphere thrcugh a valve. Under sleady conditions
the static head just before the valve is 100 m. Calculale lhe ratio of intemal diameler lo
wall thickness of the pipe so that, when the valve is completely and instantaneously
closed, the increase in circumferential stress is limited to 20 MPa, and determine lhe
maximum time for which the closure could bc described as rapid. The bulk modulus of
water = 2 GPa, and the elastic modulus ofthe pipe malerial = 200 GPa.

3. Petrol of kinematic viscosity 0.6 mm2/s is to be purnped at the rale of 0.8 m3ls through a
horizontal pipe 500rnm diameter. Howewr; to reduce pumping costs a pipe of different
diameter issuggested. Assuming that the absolule roughness of the walls would be the
same for a pipi of slightly diffeient diamcter, and that, for Re > I05, f is approximately
propodional 10 the cube root of the roughness, determine the diamcter of pipe for whjch
the pumping costs u,ould be halved. Neglect all head losses other than pipe friction. How'
are lhe running costs altercd if n pipes ofequal diacreter are used in parallel to give the
same total flow rate at the same Reynolds number as for a single pipe?

lar

Programme BCE, B.Agri.

It /llYcar /?rrt

BE
i

Time 3 hrs.

Full Marks 80

Pass Marks

s

I8l



4. Diffcrence in level between iu,o reservoir is 100 m and distance belween thcm is l0 km.
The resenoir is connected by a singlepipe to carry 20Llps. Calculate the diamekrofthe
pipe and length of second pipe, which is corurected to inarease the rate of flotv by
5x 106 lir/day with same diameter pipe. Take friction factor for all pipes 0.03.

5. Define gradually varied, rapidly varied and spatially varied of flow wirh examples.

6. A 3-5 rn wide rectangular channcl carries a discharge of l0 ml/s at a depth of 1.75m. lf
the width of the channcl is reduced to 2.25 m and bed level is lowered by 0.97 m,
delermine the difference in water level elevation between upstream and contracted
seclion. Assume no energy loss.

7. A circular culverl has a capacity of 0.5 mi/s when flowing full. Velocity should not be

_ less than 0.7 mls if the depth is one-fourth lhe diameter. Assuming uniform flow,
delermine djameter and slope taking manning's n = 0.012.

8. A rectangular channel canying a discharge of40 mllsec a l6m wide having slope 1i5000
and Manning's coefficient n = 0.024. The. depth of flow in a pafiicular section is l-5 m.
Find how far upstream of downstream of this section thc flow depth is 2.5m. Determine
lhe type of flow profile and using direct step method calculate the lengrh of prolile taking
3 steps for calculation.

9. Define specific force. Derive momentum equation for rectangular channel section. Draw
a hydraulicjump profile and indicale conjugate depths using the specific force diagram.

10. Wrile down the design procedures of mobile boundary channel using maximum
permissible velocity method with appropriate expressions. Also describe Shield's
approach of predicring critical tracrive force.

t8l

{2x31

t8l

ll0l

[4+3]

171

t8I

/.



r

b) If upstream depth Yor-= 0.4m, calculate thc lenglh orhjtFaulic jump using?rleast
three incrernents ofdepth in a step calcula(ion. [5+5]

Sor

So,

9. Dras a hydraulic jump profilrand iDdicate conjugate depths and energy loss using
specific cnergy and specific force diagram. Hence derive momentum equation for the
hydraulicjump in rectangular channel. t8]

10. Distinpuish bctween Rigid boundary and Mobile boundary channels with respect to
design principle. Explain the prccedures of designing rigid boundary chamcl by
minimum permissible velocity approach. [3+4]

3
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Subject: - Engineering Geology ll (cEss3)

/ Candidates are required 1o give their answers in their own words as far as practicable.
/ Attenpt All guestions.
{ The ligtes in the margin indicate !!!!Aail!./ Assume suitable data ifnecessary.

L How engineering Geological Map prepared? Mention the components of engineering
Geological map. [+2]

2. Whal are the geological problems of Lesser Himalaya and Terai zone? What are the
Preventive measure for landstide? Describe. [+l+l]

3. What are the geological factors for formation of hydrogeological condition? How do you
differentiate aquifer and confining bed? t1+21

4. a) Describe direct method of sub-surface site investigation. t3I
b) What are the geological consideration for selection of road and dam site. How do you

investigate lhe foundation site for buitding and bridge? Mention in brief. [2+1.5+1.5]

5. a) How CLOF occured? What arathclypes of movement according to varne?- Describe
inbrief. l2+3)

b) Classi$ engineering evaluation of hazard. How absolute hazard assessment carried
out? Describe. [3+2]

6. a) What are the parameters for RMR-system of rockmass classification? Describe
meaning of rockmass class w.r.t, shear parameter? [4+l ]

b) Intrepretate the stabilily condition of rock slope where canal atignment have lo be
pass. The orientation discontinuities and hill slope and internal friction angle are as

follow: tsl
HS = 138"/450, Jr =234"138,J2 = 098"/58', J: = 315'/60" and 0 = 25o

7. a) Define reserve. How do you estimate the reserve for conslruction material to construct
highway project?

b) Apparent dip amounts of Quartzite bed rock along N20oE and N65'E are I :9 and I :l 2
respectively. The vertical thickness of bedrock is 105 m. Calculate the reserve of
.^n.tnr.ri^h 6.t,r:rl l^' 4- __^i_^^-:_^ ) '

i.t

tll

I

I
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/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt 4! questions.
r' The figlres in lhe margin indicate FuLWks.
/ Assume suitable data i/necessary.

l. What are the rock forming minerals? Mention civil engineering significance of calcite
'w.r.t' reservoir site selection. [2+l'l

2. Outline the major engineering Geological problems of Siwalik and Higher Himalaya
zone. What are the mitigation measures oferosion? Describe. [l+l+l]

3. Describe relation betu'een hydralic gradient and hydralic conductivity in groundwater
movemenl. How an artesian formed? 12+11

4. a) What do you mean by geophysical exploration? t3I
b) For hydropower project, tunnel alignment have to be seleeted: rThe overburden

material-depth is confrmed from drilling of three boreholes, where top of the bedrock
is encountered as follow-

Location ofborehole Depths of bedrock at

From BH + I - BH + 2, at distance of 1000m
along N32"E

From BH + I - BH * 3 at distance of 800 m along
s73.E

BH+l BH*2 BH+3.
-200 m -300 m -500 m

t5l

13+21

[3+2]

t4l

[3+3]

trl

t2l

5. a)

b)

6.a)
b)

7' u)

b)

Select suitable alignment oftunnel, w.r.t. attitude ofbedrock.

What is the mechanism of mass movement? What are the consequences of GLoF as
geological hazard, descri be.

How do you differenriate hazard and risk? Describe relative hazard.

How do you select support type for underground opening? Describe with justification.

!h1 are the supporr system and excavation method of poor rock crass accordi,g to
RMR system? Menrion.

Wh1 a1e the requireme s for selection of borrow area for construclion material
exploration? Mention. Describe types of resource.

T!9 attitudg of sandstone bedrock is N44.W / 36". The difference of rop and bottom
ofbedrock is 82 m. Calcufate the reserve of aggr egate inZ.7 km strike length and 0.62
km. dip length ofrock quarry site.

l.\_I r-
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- Soil Mechanics (CE5J2)

/ Candidates are required to give their answers in lheir oun u,ords as far as practicable.
/ lltempt 4!questions.
/ The fisures in the marpin indicate Full Muks.
/ Assume suitable dam ifnecessory.

l. What do you understand by soil mechanics and why do you need to sludy this? What
would be a solution ofdifferenr soil Engineering problem? 121

2. A relative dcnsity tesl conducted on a sandy soil obtaincd the following results: maximum
void ratio = L25, minimum void ratio = 0.45, relative density = 40Yo and G = 2.65. Find
the dry density of the soil in the present slate. If a 3 m thickncss of this statum is
densified to a relative density of 60%, how much will the soil reduce in thickness? What
will be thc new density in dry and saturated conditions? - t8]

3. a) How do you identifo fine grain soils in the field?
b) Write down rhe types of sril classifications.
c) For finding the suitability of soils as subgradc for highways, lvhich soil classification

is generally used? Write down the name ofeach group according lo that classification.
Shorv the general rating of those groups as a suitability ofsubgrade.

d) Draw the plasticity chart in corporated in an USCS and give the group symbols of the
various region in the chart- U+2+2+31

4. What is specific surface area and what is its effect on fine grained soil? [3+l]
!. a) What is Zero Airvoid (ZAv)?

b) Write down the faclors lhal affect soil compaction._
c) The maximum dry unit weight ofa compacted soil mass is found to be l8 kN/mr with

optimum water contenl being l5%. Find tlrc values of porosity and degree of
satuation ofthis compact€d soil. Also, find the value ofthe maximum dry unil weight
on the zero air void line at that optimum water conlcnl? Take specific gravity of soil
solid as 2.7. [ | +2+3]

6. a) Define the meaning of capillarity in regard with normal soil ground. Also, explain the

effect ofwater table variation on theeffective stress.

b) As shown in beloue figure, an inclined permeable soil layer is underlain by an

impervious layer. The coellicient of permeability of the pcnneable soil layer is equal

to 4.8 x l0-5 m/sec- lfseepage ofwater in this soil layer occurs in the direction shswn
in the figurc below, then calculate (i) llydraulic gradient and (ii) rate of water flolv
(seepage) for that soil layer- Take the thickness of soil layer, H =3 rn and thc angle of
inclination ofthat soil layer, c :5". Assume any other necessary conditions.

Gtound Surfa.e

Dirtrion Ground IVater Tablc
of

:-:.:-:.:lcrin.

l3



c) Write down the namesof testing method for delermining coelficient of permeability
in lhc laborarory and field.

d) Differentiate between d.ischarge velocity.and seepage velocity. 12+4+2+21

?. What are the propenies oiflow net? Prove that flow lines intersect the equipolential line
at right angles. - 12+6I

8. a) V€aical shess due to a point load can be calculated based on Boussinesq's and
Weslergaard's solutions. What is the basic difference berween these two solutions?

b) tsriefly explain Neu,rnark's lnfluence Chart. What is the main use ofthis Chan?
c) Describe approximate stress distiibution methods for loaded areas. [2+3+3]

9. a) What are the methods ofacceleratirf consolidation sefllement? What are the different
causes ofpreconsolidation of soil? Il+21

b) Derive a governing differential equation for one dimensional consolidatior theory by
Terzaghi? I7l

10. a)

b)

c)

d)

ll.a)
b)

Write down the names ol'shear strength tcsts thal cao be performed in the laboratory?
How do you calculate shear strength in direct shear test?
Ifdirect shear is conducted for loose and dense sands, then plol graphs of Shcar strcss
and Change in height ofspecimen versus Shear displacement.
Unconfined compression test is a spccial type of unconsolidated undrained triaxial
lest. Why?
Derive an expression for principal stresses at failure conditions. l2+2+l+5)
Explain finite slope and infinite slopes in regad with slope stability.
Find Factor of Safcty of slope using { = 0 analysis method. Assume necessary
conditions. [2+4)

.L\
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/ Candidates are required to give their answcrs in their own words as far as practicable.
/ Attempt 4lquestions.r' The figures in the mor?ifl indicate [!!LA!!8!./ Necessn'y lables arc otloched hercb,ilh.
r' Assume suitable data ifnecessary.

l. What are lhc merits and demerits ofmean? The expenditure of 1000 families is given as

below:
Expenditure 40-59 60-79 80-99 100-l l9 120-139
No- of families 50 500 50

lfthe mcdian of freguency distribution is 87, find the missing frequencies. t6l

2. Define conditional probabiliry. Two sets of candidales arc competing for the posilioDs on
the Board of Directors of a company. The probability that lhe fi$t and second sets will
win are 0.6 and 0.4 respectively. If the first set wins rhe probabiliry of intodueing a new
product is 0.8 and lhe coresponding probability if lhe second set u,ins is 0.3. What is the
probabilily lhat lhe product willbeintroduced? t61

3. Define hypergeomaric distribution wilh an example. Dcscribe the conditions for the
binomial approximation to hypergeometric distribution? [2+3]

4. An office switchboard receives telephone calls at a rate of 3 calls per minut€ on an
average. Find the probabilily ofreceiving (i) no calls inone minute intervali

(ii) al lcast 3 calls in an one minute intervai;
(iii)al nosl2 calls in a five minute interval - t5l

5. The mean elongalion ofsleel bar under a panicular tcnsile load has been established to be
normally distribution with param€ters p = 0.06 and o = 0.008. assuming the same
distribution applies to new bar, find the prbbability that lhe mean elongation falls

a) Above 0.08
b) Between 0.05 and 0.07
c) Either below 0.045 or above 0.065 t5l

OR

The distribution of amount of the gravel tn ton) sold by a particular conslruclion supply
company in a given week is conlinuous random variable X with the probability density
function

x2+l)for 0sx<l
Otherrvise

a) Find the cumulative dislribution function ofsales.
b) What is the expected value and variance ofsales?

,,,, = 

{(;),

Le-

t5l



6. The amount ofdislilled water dispensed by a cenain machine is normally. distributed with
mean value 64 oz and standard deviation 0.78 oz. What container size will ensure lhal
overflow occrrrs only 0.5% ofthe,rime?

7. Define palameter and slatistic with €xamples.

a) Write down all possible sample size of two without rcplacement'
b) Verify that lhe populalion mean is equal to lhe mean ofthe sample mean.

c) Calculate thestandard enor of the sampling distribution oflhe sample mean

9. Define conelation and regrcssiou wilh examples. Write down rhe properties of corelalion
coeffi cieot and regression coeffi cient-

l0.The following data gives the expe ence of machine operators in years and their
pcrformance as given by the number ofgood parts tumed out per 100 pieces.

Exoerience (X) t6 l2 l8 4 3 IO 5 l2
Performance (Y) 87 m 89 68 78 80 75 83

a) Fit lhe regression equalion of pedormarce ntiqgs on experience and eslimale the
probable performance if an operator hm 8 yearscxperience.

I l. Describe lhe procedure of the test of significance of differcnce of two means for small
sample.

12. Shyam and Co. produces three varietics of products: deluxe, fine and ordinary. A recenl
market survey is conducted for preference of products, The prel'erence was found as
follow:

Product Production
l5 l4 l9 l8Deluxe

Fine t7 t2 20 l6
Ordinary l6 t8 l6 t7

Is lher€ a significant difference in the prcference of products using ANOVA tesl. Use
o. = 5Yo.

13. Define type I and Il eiror. A manufacturer claimcd that at least 95olo of the pumps
supplied to the ABC Company confirmed to spc:sifications. Hou,ever, the production
manager al ABC Company wasn't satisfied with the claim ofthc ntanufacturer. Hcnce, lo
lest the claim, the manager examined a sample of250 pumps supplied last month and
found that 2?8 pumps as per lhe spccifications. Can you conclude thal the production
manager is right todoubt on lhe claim ofthe manufacturer? (q = 0.01)

14. Define chi-square dislribution- From the following data can you concludc that there is
association belween the purchasc of brand and geographical rcgion? (Use 5% level of
significancc)

t4l
(41

t6l

tsl

t5l

Isl

I61

lsl

I5l

?.1. o -.-

-L€



15. As part of a stidy monitoring acid rain, measurements of sulfate deposits (kg/hectare) are
recorded for different localions on the Easlern Tcrai ofNepal. The results are listed in the
following table for l5 recent and conseculive years:

Acid Rain: Sulfate

a) Find sample mca6sample standar*dcviation an&coe{ficient of variatiorforSu}fate
deposits of each location.

b) Givelour conclusion aboul va ability and uniformity from lhe analysis.

l8I

t
Year l,ocation I (x) Location 2 (y) Location 3 (z)

1t .94
II

13.09

r0.88
7.96
12.842".

10.38 12.t9 7.38
8:00 t0;15 7.26

3
4
5 12.t2 t7.2t t0.t2
6 10.27 t0.26 8.E9

7

I
9

14.80

r 0.55
t3.52

15.49 I1.60
I t.6l 9.02
r0.53 '1.78

l0 9.8r
1t.27

t2.50 8.70
lt 9.94 t 0.50

12.12 I l.2l 9.9s
I l.6r- 9.' r 5.59

t2

l4
r3

11.77 9.37 I0.54
l5 t7.29 r 3.87 13.64

-l9



' Appindix A 737

I
2
3

t
5

0010
0.9t2
o.zut
o.412

0,616
0.989
r.344
r.735
2.156

2.@3
3.O74

3.565

4.075
4.60t

0.020

0.5v

0.001

0.051

0.216
0.484

0.R3t

1.237
,.690
2.180
.2;tN
tr.247

3-8r6
4-4o4
5.009
5.629
6.2Q

6.9$
1SA
8.23r
8.90?
9.591

13.844

14.5-13

15.308
16r{?
t6;191

0-0r6
0-2t I
0.581

1.061

!.6'0

2.M
2.833
!J.490

4.168

l:d65

5.578

6:304
7.U2
,7190

3 5{7

't7.292

13.Ir4
13.939

!9.?f,3
20.599

2.106
4.605

6251
1,719
911,6

3.841

5.99r
7.8!5
93liij'
lt 07l

12t592
14.067

l5-507
16.91 9

18J07::'

3S.685
40. 3

4t 33t -'
41.:5,1

43;113

5.924
-t 315
9.348

1'l:1.{3 .

!2.833

t4.449
16.013 l

i,is3s
D.b3
Zij:t$.,'

59 342
'tt.420
33.293
95 023

106.629
1r8.r36
129.561

6.635
9210

r rJ45
.13.271
! 5.0E6

'16:812

18-475

1.879
t0597
121838

!4:860
16.?v)

:is,s4s
m.275
21.95s
23.589
25-rE8

0.t15
o;.i,yt

0.004
0.103
0.352
0:711
r -145

r.635

-2.167
2:'t33'
3iE
3.9r{i

4.575
5.226
5.gn
6.571

72tt

11.5,l
r2.338
r3.09t
,3.848
t4-61,

15.3'.t9

16.t5'
,6.928
r 7.?08
r8.493

26.5@
14.164
43.188
5l.?39
60.391

69.126
77.929

2c

6
7
8
I

t0

ll
t2
l3
1t
l5

l6
t1
l8
l9
20

2l
22
2?

25

26

2A

l9
30

40

50
6t)

70
80
.90

I00

0:872
1.219

t.g6
2.088
2.558

10.6{5
12.017

13i62
14.68!
,5,987

3.051
1.5'
4.t07
4.6t
5.229

11.n3
lq,5t?
r9.8r2
2t:oar
z)3lJt

2e090
ziirr
2320,

24.725
2b2\i
n.$8
29.t47
305?8

32.UX)
33.4tn
34.805
36.191

3'i.566

5.t42
5.69
6.26s
6.841
7.4v

5.8r2
6.408
7.015
7.633
8.260

1.94
8.6't2
9.390

l0.l I7
l0,9sl

9.31?

10.0s5
10.&5
I1.651
12-443

23.542
24.169
25.989
27.2U
24.412

26296
77j9
28,369
30.t44
3r_410

28.845
30.r9r
31.576
32.852
34:l?0.

v.267
35.7t8
3?.r56
38.582
39.97

19.675 21.920
21fl6 ZZ-331:
22.362 24.736
23.6S5, 26119
249 2?.4&3

35.479

36.181
3a.o76
39.364
40.646

26.i51
?8.299
29,8'9
3r.3t9
32.$r

4t_401
42.796
44.181

45.559
46.923

.11.y23

43.194
q:qlit
45.,112

46.9'19

4S.2m

!9.615
50.993
32i36
51.42

8.034
8.643
9.26/J

9386
10.520

1o283
10.982

l r.689
t2.40t
13.r20

13.240

14.u2
t4.848
r5.659
16.471

29.6r5
30.813

32.007

33.196

34.332

32.6',11

33.924
15.172
36.415
37.(I52

8.897
9.542

lu. r 96
10.856
11.524

38.932
40.289
4l.6ilr
a.9w
443t4

45.642
46.963
48.n8
49.588
s0.892

)t-l60
l t.808
12.461
l3.l2t
13.1n

12.t98
,2.n9
13.565
t4_2:7
14_954

35-563

36.741

37.9t6
39.0$7

40.256

20.?o7

27.Wl
35.514
43.215
51.t72
59.196
67.32S

21-164
29.107
37 4S5

45.442

53.540
61.754
70.065

24.413
32.35?
40.482
4S.758

57.153
65.64?
14.242

29.051

37.639
46.459

55.329
(a.213

13.291

82.35S

5'.305
63.r 67
74_391

s5.527

96.578
107.565

ll8-49S

55-?53

67.505
790S2
90.53r

r0I.679
113.r45
t24.342

66.t6{1
'i9.49{)

91.952
104.2r5
,16.32t
123.29
r40.169

61.691
'i6.154

88.379
t00.425
1t2.329
124J16
r35.80?
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Mark 80

Marks
Tine 3 hrs.

Theory of Structure (C8551)

/ Candidates are required to give their answe$ in their own words as far as practicable.
/ Attempt Allquestions./ The frgures in the margin indicdte E!!!Ag!b./ Assume suitoble dota i!'necessory.'

l. a) Dctermine the verlical deflection ofJoint 'D'of the truss due to (i) loading shown (ii)
members DE and DC being 5 mm loo long and (iii) temperature of member CD along

is rise up hy 20oC.

E
30 KN

lt2l

15 KN C

A

Take E=200x IOrN/mm2
CoeffiCient of thermal
expansion= l2x l0 6/oC

t4l

tt 0I

t6l

u

b) Explain the material non-linearity and Geometrical non-linearity with neat sketches.

2. a) Determine hodzontal deflection al E ofthe frame shown in figure be1ow,

20 KN/m

4m

IO KN.

- 20.c

6m

c

3m

im

2Et

4m

4m

D

EI 4m

E

C

B
EI

b| Determine horizontal and vertical deflection ofpoiol C ofthe frame shown in figure
below due the temperature vadalion.

B

+20cC

30 cm

<S



3. a) Define influence line diagram. Explain its use.

b) Determine maximum banding moment at section C and also the absolute maximum
bending moment wherthe sel of concentraled loads moves from left to right of the
girder shown in figure below.

t4l

ll2I

OOKN

J

8OKN 2OKN

3m 2m4m

C

35m

100 n

4. A three hinged circular arch has a span of l00m and a rise of l0m. Two point loads of20
kN and 30 kN, spaced 5m apan, roll over the arch from IEfi to righl wi$ 20 kN load
loading. Using the inlluence linc diagram, find the rnaximum bending momcDls al a

section 25m from the left suppon. Also find aormal thrust and radial shear at the sarne
section corresponding to the msximum bending moment.

5. a) Enlis rhe diflercnt components ofa suspcnsion bridge.

b) The stiffening girder of suspension bridge of span l20m has hinged at the end and in
the middle span, thc cable is suspended belween two points separated horimntally by
l20m and..vertically by 6m. The maximum deep of the cable js l2m from upper cnd
point. Two points loads 200kN and l00kN arc concentrated at 30m and 55m llom
higher end. Calculate and draw shear force diagram and bending moment diagram for
girder.

I l6]

t4l

tt 2l

2.6
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Subjecl: - Building (cE556)

/ Candidatcs ae required to give their ansu/ers in their own words as far as practicable.
/ Auemp, /llquestions-r' Thefigures in the margin indicate Full Ma s.
/ N"r"tsoryiie"ret or",y' Asmme suitoble dara if necessary.

I . Calculate the permissible built up area and maximum no. stories if the plot area is 0-5-3-
l, permissible grorurd coverage is 60% and floor area ratio (FAR) is I .5.

2. Draw a light plane and righr ofway (ROW) as pcr building byeJaws.

3. Fill in the blank spoces:

a) Beam above the opening is ca11ed................
b) Minimum widlh of the stair in residence is................
c) The size ofthe single shutler wooden frame is................
d) The standard sizc ofNepali brick is................

4. Redraw the given Floor Plan with-appropriate dralling tcchniques with all necssary
information. Use scale l"= 4'- 0".

5. Draw a Wall Section lhrough foundation to parapet level al A-A shown in given plan of
two sroried building. Mention lhe levels, floor details (ground and upper), Toe wall detail
and walls wilh l2mrn plaster on botlrsides. Use scale l:24

Descriptlons:

l2l
l2l
I2l

ll2l

ll2I

l. Column size :12" x 72"
2. Wallthickness(ext./int.):9"/4"
3. Plinth heitht :!'-5"
4. Sill HeiBht :3"
5. tintel Hei8hr :7'
6. floor Height :9'-4-
7. Slab Thickness :5r'
8. Parapel Height :3'
9. Plinth Eeam : 9" X 9"
10. Floor Beam :9"X14'
11. Slab proiection : 1'-6"
12. Lintel Band :6"
13. Sill Band :3"
14. Riser: 7"
15. Tread: ll"
16. Window HeiBht: 4'

Oa.<-)
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GROUND FLOOR PLAN
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L
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Subject: - Engineering Geology II (C8553)

/ Candidates arc required to give their answers in their own words as far as practicable.
r' Attempt All questions.
{ The Jigures in the margin indicate Fall Mark.
/ Assume suitable data if necessary.

l. Define engineering geological map. Mention engineering significance of quartz mineral
w.r.t hydropower project when sediment analysis has been carried out. [1.5+1.5]

2. Define discontinuity. Oufline major engineering problems of lesser Himalaya. 11+21

3. Differentiate aquifer and confining bed. Mention geological factors for fonnation of
hydrogeological conditions. [+l]

4. a) What are the purposes of site investigation? hscribe geophysical and geotechnical
exploration. l2+4)

b) Describe the geological consideration for reservoir site selection. t3I

5. a) Define ttazard and risk. Describe mechanism of mass movement. [2+21

b) Describe parts of landslide with labelled diagram. Mention types of movanent with
reference to vame's classification {2+3]

6. a) Three boreholes A, B and C were drilled for limestone reserve calculation. Bore hole
A lies at 600 m distance due N28oE from borehole B. Bore hole C li]es at 400m
distance dues S lOoW from bore hole B. The top md bottorn of limestone bed,was
encountered at the following depth ofgiven bore holes. t5l

Calculate the tue ihickness of limestone bed.

b) Yrrhat are the conditions of plane failure of rock slope. 12)

c) What are the parameters of Q-system for rockmass classification ? 12)

d) Hou'do you calculate RQD from drill core method? 121

7. Defme reserve. Calculate reserve for aggregate of quartzlle bedrock having vertical
thick*ress 300 m at S 72'W43" and in an area of 437 km2. t31

*++

holeBore
A
B
C

T
200
220
240

m Bottom (m)
260
280
300
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Subject: Hydraulics 1CE555)

/ Caadidates are required to give their answers in their own words as far as practicable.
/ Altempl All qrcstions.
/ The fisares in the marsin indicate Frdl Marks.
/ Assume suitable data if necessary.-

1. In a hydro dynamically rough pipe of 100 mm diamet€r, the ratio of velocities at l0 mm
aad 30 mm from the pipe wall is 0.838. Determine the average height of rhe wall
roughness, shear stess at the wall and mean velocity of flow if velocity at 30 mm is
1.90 m/s. t8l

2. A single unifomr pipe joinstwo reservoirs. Calculae the pereenlage increase of flow rate
obtainable it from the mid-point of this pipe, anotber of the same diameler is added in
parallel to it. Assume equal fiiction factor for both pipes and neglect minor losses. [8]

3. A reservoir A feeds two lower rcservoirs B and C d,Lough a single pipe l0 kn long, 750
mrn diameter having a downwad slope of 2.2x10r. This pipe then- divides into two
branch pipes, one 5.5 km long laid wittr a downward slope- of 2.75x10'r (gcing to B), the
other 3 hn long having a downward slope of 3.2x10-r (going to C;. Catculate the
necessary diametrrs of lhe branch pipes so that the steady flow rate in each shall be
0.24 mtls, when the levet-rn each re$rsoir is 3 m above{re-eod strlre eorresponding
pipe. Neglect all losses except pipe friction and tate f:0.025 rhroughout. [0]

4. Discuss Wat€r hammet phenomenon. Develop Eulerb equation as w€ll as continuity
equation for rmsteady flow. t81

5. Define steady Non rmiform and spalially varied flow. Give d least truo exanrples of each
flows. t31

6. a) Design an economical trapemidal channel with a veloeity of 0.6 ilr/s. The side sloJre Z,

of cannel is 1.5 and conveys a discharge of 3 m'4. Take manning's coefticient as
0.003. AIso find the requircd bed slope. t6l

b) Define hydraulic exponent. Show that the l'alue of hydraulic exponefll for rectangular
section is equal to l0/3. I4l

7. a) Water flows in a 4 m wide rectangular channel at a depth of 1.8 m and velocity
L4m/s. The channel is contracted to a width of-1.25m in particular reach. Is the flow
possible in given specific energy? If nol what should be the discharge in chamel so
that flou is possible in the given specific energv? Also determine the depth offlow at
contracted section and upstream ofcontracted section. [2+2+31



b) Figure shows flow thrcugh the sluice gate provided in a rectangular channel of width
l0 m. If the discharge in the channel is 7mrls, determine the force exerted by water in
the gate. Take momentum correction factor equals to I .15. t5l

tr+41

t5l
t5I

Sluice Gato

Upstream

2-5m

Doumtrram

8. WhEt is a mild slope? JustiS analytically the nature of surface profiles (both rpsteam
and downsbeam end)for mild slope.

9. The partial water surface profile shown in figure belo-w is for a rEctangulu channel of 3 m
width in which water is flowing at a discharge of Smlsec.

a) Does a hydraulic occur in a channel? If so, is it located upstream on downsbeam at
poiat A2

b) Draw and name water surface profile.

Water

0.25rn

..6 mfii]

A Horizontal scctioa

10. Why shear skess reduction factor 'K" is necessary while designing the mobile boundary
channel? Explain the desip (step by step) of mobile [oundary c]rannel by
ma:rimnm permissible velocity approach. - 

12+41
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r' Candidates are required to give their answers in their ow-n words as far as practicable.
/ Attempt &questiot$./ The Jigures in the margin indicate Full Marks.
/ Assume suitable data if necessary.

t4I

tr2l

[4+6]

l. a)

b)

2. a)

b)

3. a)

b)

What is omitted measurrment? Explain the case when two affected sides are not
adjacent.

A Iink uaverse was run betwe€n main taverse stations "Bi' and '!M'. Clockwise
angles of link traverse taken uere: ABX = 135'00'30", BXY = 98o0?55",
YYM = 209"45'02' and YMN = 64039'33" respectively. Lengths of link traverse are:

BX = 31.612, XY = 22.260 m and YM = 36.1 53 m respectively. The coordinates of
maid havers€ stations given arel' A (42.36L mN, 18.820m8), B (20.000mN,
30.000mE) and M (50.000mN, t00.000mE), N (70.600mN, 65.6670mE) rcspectively.
Calculate the final coordinates of stations X and Y. Adjust any misclosure by
Bowditch method.

What is tacheometry? Explain the booking and plotting daails in techeometric
surveying. Calculate the gmdient betwecn station A and station B from the following
observations takcn &om tacheometer frtted with anallaclic lens. The RL and HI of
instrum€nt station P are 1275m and I .55m respectively.

Insc Station Tarcet Statior Vertical Stalf readinps (m)
P A 30030' 6.30' r,ll5, 1.7r5. 2.355

B 75'30' 9'15' 1.250.2.000. 2.750

C-alculate the RL of top of tower P, base of which was not accessible from the two
instrumentation stations X and Y. The .top of the tower and lhe instrument stations
were not in the same vertical plane. The observed zenithal angles from X to P and Y
to P were 30'30'and 29"20' respectively. H.l. of instruments al X and Y were 1.5?m
and 1.50 m respectively and dista$ce between thenHrs&s 20+rn- The horizontal angles
obserued were: PXY : 45'45' XYf = 60o30' respectively. The back sights taken to
BM with RL of 1000.00m were l.8m and 0.8m from X and Y respectively. t6I

What is contour index? What are the different methods of interpolating contou6?
Explain thern with appropriale examples and sketches. t81

What is resection? Explain the twe point problem. What is intersection? The
coordinates of known stations A (7492 mN, 3932mE) and station B (7487mN,
2960mE). Calculate the coordinate of unknovm point P, where the observed
horizontal angles taken 1o P from A is 44'52'36- and to P from B is 75"33'22"
respectively. [4+41



4. a) Explain the setting out of simple circular curve by offsets frcm long chord.

' b)']t is proposed to insert a circular curve of 300m radius with a triansition curve of
length 60 m long each end of the circular curve. Prepare necessar-v data for setting out

. the combined curve in tabular form. Deflection angle between two alignmnets of road
. is 45' and chainage of intersection point is 2000m. Peg interval for transition and

cireular curve are 20 m and 30 m respectivcly. Take chainage at multiple of peg
interval.

c) A gade of -3.5oZ lneets another grade of +0.5%. The elevation and chainage ofIP are
1267.00m and 780 m rgspectively. Field condition requires that the vertical curve
should pass through a point ofelevation 1268m at chainage 780m. Compute a suitable
equal tangent vertical curve and fullstations elevations when normal chord = 30 m.

5. Explain the following: (any four) -

i) Principle of stereosqopy, importance of aerial mapping
ii) Application of rernote sensing
iii) Working principle and components of GPS
iv) GIS and its components and su6system
v) Fcatures oftotal stalion and its importance.

+'r*

t4I

t6l

t6l
[4,4]

I

!

l
)

i
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Subjecl. - Probability and Statisri cs (:iftJj?,j

'/ Caxdidates !ii. reiluir.d lo g;';ir.hei:; ansrvcis in thtir,--rrvn rvords a-. ihl as Dracticable.y' Attempt .A!! .t uc:ttionr .

{ The.figures in thc margin indic e Ig!LL[g!b.{ Necessam tables are afrached herewi{r-
r' Assume suitable data i"fnecessary.

l. What are graph alld diagrams? What are the importanc€ and limitation of dia$ammatic
and graphical representation ofstatistical data? 12+41

2. Define Axiomatic approach of probability. ln a bolt Factory, machine A, B and C
manufacture 609L 25% and l5% respectively. Of the toral of thek output ioA,2o/o and, lo,'c

arc defective bolts. A bolt is drawn at random from the total prcduction and found to be
defective. From which machines the defective bolt is expect to have been manufactued? t6l

3. What are tlre chief characteristics of Negati',e Binomial Distribution? How does it differ
ftom Binomial Distribution? [4+l]

4. Define poisson distribution. A survey report shows that the probability 0.001 that a car
will have a ftat tyre while driving over a c€nain bridge. What is the probability that
among 2000 ears driven over this bri,Jge (i) not-more than one will have a flat twe; (ii)
more than three will have a flat tyre; (iii) exactly ,l will have a flat tFe. t5]

5. A random variablc X has the probability density function (x) as t5I

t*
f(x)=.lkxe t-, for 0Sx<oo

[ 0 otherise

i) Find the value of constant k f (x) is pobability derisity fonction
ii) Findlba distitution funcr.ion F(x)
iii) Also hnd the mean ofrandom variable X

6. Define Normal distribution. Give the condition br normal approximation to Binomial
distribution *ifltan example. t5I

7. Defme the standard enor of mean. Write the expression for stmdard erFor of mean when: t5l
i) Sarnple is draurr from large population
ii) Sampling is done without replacement form a finile populalion

8. A population comists o{ the four nunrben 12,13,14,15. L5]

i) Write down alt possible sample size two withont rcplacement,
ii) Veriry that the sample mean isuhbiased estimator for population nrean.
iii) Calculate the standard error of mean.

9. Define the conetation coefficient and mention its important properties. What does the

coefficient ofdetermination mea-sure? t5I



' i0; Pas experience shows ihe follo*ing result of productivity per'heotare witr 'the respectiue
uses ofchemicdl fertilizers-and seeds. Fit the multipte tineai regresfion equationofY and

Xl and X2 form the given data.

I
I

I
I

I

l

I
i
I

Fertilizer les (Xl): 45 30 70 't5 65 80

Seeds kes (X2): 2 I.8 2.5 2 J

Productivitv kes (Y): 2000 2100 1800 1900 2400 2500.

lsl

t51

t5l

15I

t5I

A sirnply. supported beam carries a concentrated ioad X (Kg) dr its mid point. The
follwingJath€iyes maximum deflection Y (cm) corresponding io variorrs vdue ef X.

!

X: 100 t20 L40 I80
0.80

240
Y: 0.45 0.55 0.60 0.70 0.E5

160

Calculate the two regtression equations and E$imate the value of ma:<imurn dellection
whenX= l70kg.

11. Describe the procedurc ofthe l€st ofsignificance for paired t-lest.

12. Th€e training methods were compared to see if lhey led to gtatrc pofuctivity aftc(
taining. The following arc productivity measnrcs for individuals tsaind by each method:

Method I 45 40 50 39 52 44
Method 2
Melhod 3

59 43 47 5l 39 49
4l 37 41 40 s2 39

Perform an Analysis of variance to test at the 0.05 level of significance whether tlre tlure
tsainingmethods lead to differcnt levels ofproductivity? ..

I 3. The results of a survey regarding "radio listeners" prefercnce for diffetcnt t;pes of music
are given in the following table, is there any association bawem liSeners classified by
age group anti prcference of type of - :rsic infl uence by age?

'Iypes of music
Age Group

19-25 x-35 above 36
Folk Music 80 60 9

Modem music 2t0 325 44

45 32Indifferenr 16

14. From a lot of units produced by machine A, a sanple of 500 is drawn and testcd for a
quality chamcterisrics. It is found that 16 units are not meeting thc specificatiorr. Another
sanple of size 100 is drawn from the lot of similar units ptoduEd by machine B and
tested. In this case, only 3 units are found to be not mecting lhc spccifrcatiur. Obtain a
996 oenfidence intervals for the differcnce of the properries of dcfective units produced
by the two machines.

15. Iollowing data rcvels the sample of 27 pairs of observation (X,Y) drawn fiem large
population.

x 46 55 49 57 56
43 43

68 48

46 6
49

47 5l
Y 2t 37 24 50 48 29
x 6t 56 68 58 68 45 50

45Y 46 43 40 I8 32 4E l8
x 59 4_( 66 62 57 57

37
57 69 47

Y )z 26 27 29 47 37 27 30

Find the

i) Sample mean for each variable X and Y
ii) Shich series is morc consistent andwhy?
iif Standard enorofthe difference ofmean in the population
iv) Find tlre coefficient ofKarl Person Coreleration

t81
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Soil Mechanics

/ Candidlrtes are requireil to give their answers in their own wordi as far as practicable.
/ Attempt 4! queltion^\.
/ The ligures in the margin indicate Full Marks.
/ Assume suitable data if neccssary.

l. What are the various field of application of soil mechanics? Write the factbrs that
determine the characteristics ofa residual soil. [+l]

2. Define thixotropy and flow index. A sample of satumted clay has a volume of 97 cm3 and
mass of 202 gm. When completely dried, ilg volume is 87 cm3 and mass of 167 gm.

Determine: 12+61

i) Initial water content
ii) Specific gravity ofsoil solids
iii) Skinkage limh

3. Classify the following soils a, b and c as per unified soil classification system: [3+3+2]

i) Soil passi.r5 form 75p sieve:4%, soil passing from 4.75mm sieve (Coarse fraction)
= 620lo, coefficient of uniformity = 5, coefficient of cuwatu€ = 2.6

ii) Soil passing from 75p sieve = 62%, tiquid limit = 54ol0. plastic limit = 23%
iiifSbil passingfrom?5[ sieve = 39%o.liquid limit = 337a, plstidimit: f8% --

4- What is isomorphoussubstitution? Compare between l:l and 2:l minerals. [+31
5. a) Draw compaction curve fcr a soil shovri4: maximum dr-v density, optimum r+ater

content, zero-air void line, dry side and rvet side of optimum water content-

b) -€ompare the compaction characteristic curv€ for sand and elay. [3+3]

6. Wlat are the factors that influence the height of capillary rise in soils? Establish the _
relationship betweer seepage velocity and supe icial velocity. A soil stratum having-
thickness of l.l5 m, porosity = 30% and G = 2.7 is subjccted to an upward seepage head
of 1.95 m. Determine the thickness of coarse rnaterial required above the soil statum to
provide a factor of safety of 2 against piping assuming that the coarse material has the
sarne specific gravity and porosity as the soil and head loss in the coarse material is
negligible. [+3+6]

7. a) Derive the relationship for the seepage discharg€ through anisotropic soil.

b) If the upst.ea. and do\rnstream heads of an imperuiors dam are 8 m and I m
repectively. then find the seepage discharge when seepagsof water takes place ftom
upstrcam to downstrcam via the isotropic soil lying below the impervious dam-Tale
lotal number of llow channels and equipotential drops as 9 and 12, respectively. Also,
take coe{Iicient of permeability of the soil layer. k = 3 x lOa cmls. [4+4]

8- What is Newmarks influence chart? A water tank is supported by a ring foundation
having outer diameter of l0 m and inner diameter of 7.5 m. The ring forurdation tansmits
uniform load intensity of l60kN/m2. Compure the maximum vertical stress induced at a
depth of4 m below the foundation using Boussinesq's theory. 12t41
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thick saturated soil layer has a compression index of 0.25 and coefficient of permeability
3.2r 10-' mm/s. If the void ratio is I .9 at vertical stress of 0.15 N/mm', calculate the void
ratio when the vertical stress is increased to 0.2 N/mm2. Also calculate settlement due to
above stress increase and tirne required for 65% consolidation. [2+S]

10. a) Write down the names ofshear strength tesls. t2]

b") Consolidated undrained triaxial test uas performed for a normally consolidated

satunted cla) and cell pressure, sr = 200kN/m2 , axial stress, o, = 550kN/in'? and

pore water pressure, u* = 80kN / m 
I were measured. Answer the followings: a2+2+2+21

i) Plot the Mohr circle ofstresses in regard with Total stress.

ii) Plot the Mohr circle of stresses in regard with effective stress.

iii) Assume the condition ofnormal consolidation and c'=0. Then obtain the value of {'.
iv) If Mohr-Coulomb's failurc criterion is assumed to be valid, then determine the

direclion offailure plane that might occur within the specimen

I I. An infinite sk:pe is made of clay with the fo'llowing properties: 16]

7, = I 8kN / m 
r,I' 

= 9kN / mr,c = 25kN /m'] and O'= 28". If$eslepe has an inclination of
35" and hcight equal to l2m, determine the stability of the slope, when (a) the slope is

lnbmerged and (b) there is seepage parallel to the slope.
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:! necessary.

Me.rtion all the building components ofsub strucrure and super stuch[e.
Draw hatching pattcm for the following materials in a box of 5 cmx5cm.

i) Concrete in section
ii) Stone in section
iii) Brick in seaion
iv) Earth compaction

3. Explain with drawing:
i) Right of Way @Ow)
ii) Light plane

4. Redraw Ground Floor Plan of a providing drawing, based on &e description below with
three layers ofcomplete dimensions. Scale I,' = 8,0',

s.,{ DimclElgo Remadct

1. W.ll thickness v Extemal
2. 1.y lnternal

12"\12'
1'6"
x'v

@lur:n she
Plinth iEirht

5. Slll heEt*
6- +MhcEht 7,V
7 tlo6r 9,5,
8. Shbthumess

tv
10. !.t!t^-
11, Floor bean YxM'

Hinth beem 9'xY
12. SIab proiection 1:6i
13. Lifltel Band RCC

Sill Batd PCC

Rber r
Tread width 17"

14.

15,
16.

OpenlrE SaMule

s, N.
t. Paml Door

Noc,

D1 1

mxtl Remartc
4tr l',e. Maln Door

2- Flush Door D2

D3

3 3'0" 7'O"

1',y sun mica fioBl lnslde3. Flush Door 2 2't
1- W1 2 .6'0" 1d Two panelrYindow

5. Mndow
6- Glazed Wndow

w2 I 4t 4,9 Two panel window
w3 2 re {v Sinsle bandl window

5. Draw de,tail el€vations and vertical sections ofroor D2 and window Wl in scale
t" = 2'0".

6- Draw detail plan and section of any one isolated fooriltg of given ground floor plan.
Footing size: 6x6', footing depth: 5x6", column size: 12"x12,' column reinforcement:
l6mmdia. E number, plinth heig}lt: 2'-0". Scale: l"=l'. Assume necessary dimensions.

--Pl
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1. 4)

b)

2. a)

b)

3. a)

b)
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of Strucfure I (CEssl)

5tn

/ Candidates are requiredTo give their answersio {hei+or*h words as far as+racticable.
/ Attempt & questiotts.
/ The figures in the margin indicate Full Mark.
r' Assume suilable data if ,lecessary-

Descrr-be the types of structur€s based on material used.

A suspension bridge, 150 m span, has two three hinged stiffening girders supported
by huocables with a central dip of 20 m. If fow point loads of 200 KN, 150 KIV, 300
KN and 100 KN with equal spacing of 4 *cre moving from left to right along lhe
cental lines of the roadway having 200 KN as.a leading load. Determine maximum
bcnding moment 8t 40 m fiom lefr support AIso determine maximum tension in the
cable.

List the steps to follow and illustratc them in an example for determination of
displacernenth a structural system qging virtual work (unit load) method.

A cantilever beam of length 4 m and having circular cross section of aliameter 15 crn
is subjected to a concenhted load of l0 KNand a twisting moment 5 KNm at its end.
Calculate the strain energies d.:: to bending, shear and torsion- E = 200 KN/mm2,
G = 80 KN/mm2.

State and prove theorms of movement area mdthod.

Determine the vertical deflection ofjoinl B. All the top chord membecs are subjected
to temperature rise of 20"C and alt the vertical members sre lOmm too long. Takg
coeftiCicnt of rhermal exparsion as 12x10+C, Modulus of elasticity as 200KtVmm2.
Cross-sectional area ofeach membesis 1500 mm2.

mril 30KN

I4l

t6|4l

t4l

t8l

t41

T
!
I

ei(oi
i

1

1l0I

t6I

4

4. a) Derive expression for calculation of sructural of quantities by using influence line
diagran r*{ren the loads applied are concentrated force, uniform distributed load and

eouple.

b) A thrce hinged syrnmekical circular arch has a span 50 m and a rise of l0 m. It is
subjected to a rolling load of 50 KN/m of span l0 m moVing from leff lo right.
Determine maximurn bending moment, radial shear and nomral thrust at 15 m from
lell support with the help of influence line diagam.

lic g ir lir r'
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rf4

': I...;'I:o.' '.'. ..5, a) Detcnnine slope and deflection at ft€e fid 6nd 2 m from lqft;upport. . ,ll2l
KN

40 KN/m

A . zEl 'EI E

b) Determine maximum bending moment at C and absolut€ maximu$ bending moment
in the girder shoum in figure below when four concentrated loads move ftsm left to
right. t12j

I7O KN 215 I
3m

KN

2m
KN

rm
I2O KN

-.>
C

A l3l

60m


