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" 'Instmctmns

_The questlon paper 15 d1v1ded mto two sectxons The candldates W111 be reqmred to answer.

Four compulsory Subjective questions from Section - A and four optlonal subjectlve
' :qﬁestmﬁs from Section - B. There shall be compuismy Fﬂm Subjective type questions, each
of 10 marks. In additional, there shall be 7 optional subjective questions in Section ~ B, of
wh1ch candldates will be required to answer only 4 subjective questions, each of 40 marks
The Optlonal questlons shall be answered in the df?SCI‘lptIV@ form. :

'@'03 31/ Section -~ A

1. 201%#1 /aa?ﬁml%rﬁw 6 Hiet =<l U HHAer we W g W 71 A o aﬁwﬁawmm
_'W 1. 2kg/m3aﬁ1 1.5 % IO“szls% ?ﬁlﬁzﬁ%ﬁ@éé&gﬁmﬁawaﬁméimt
110]

A 20 km/h wind blows overa 6 m ﬂat plate. If the den51ty and kinematic viscosity of

airare 1.2 kg/m? and 1.5 % 10~ > m?/s respectively. Calculate the force per meter Wldth
of the plate.
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e _' : : A siulce gate dlscharge Water mto a honzontaI rectangular channel W1th a velomty of L

- 10.m/s and depth of flow of 1 m. Deterrnme the depth of ﬁow aftel the Jump and_‘- L

o consequent loss in the total head _
i I:.:j'awasm%aﬂa zoozﬁ | S R
'_._'-5-_.::fmuqaao_178n°t __

e e = - 197.57.

?'_-maﬁa-aaaﬁai@ré 45n°r

| m%a‘m%mm 31

| mgﬁwmww 5x10‘4em/sec -
5 '”swmﬁaquﬁmoﬁmwﬂﬁml

o An earthen dam made of a homogeneous matenal has the foIlowmg data SR
o "Leveloftopofdam 200m S o
o ; Level of deepest river bed = 178 m. "
| HFL ofreservozr =197.5m

o Wzdth oftop of dam 4 5m

| Upstrearn slope 3: I

Down stream slope 31 o

| _Coefﬁc1ent of permeabxhty of dam material =5X 10“4 crn/ sec..

B 'Determme the phreatlc hne for thls darn sectlon and discharge passmg through the
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ﬁrg‘t%;watgﬂsﬁ 6ﬁn°f xR soﬁtﬂzét W%%@W@ﬂtwﬁm@ﬁﬁo

 fell, wh 10fme d 4000, asmeﬁraam@m@ﬁamwwsm %mfa_ )
g ::%%WWWHWZﬁ‘QFﬁﬁW%ﬁWﬁI SR 0]

L Calculate the coefﬁaent of permeab111ty of soil sample 6 cm in helght and 50 cm2 mf' o
- cross-sectlon area, 1f a quantity of Water equal t0.450 ml passed down m 10 mmutes o
under an effectlve constant head of 40 cmon overdrymg, the test spec:lmen welght 495 o
Cogmy Takmg the spec1ﬁc grav1ty of 3011 sohds as 2 65 Calculate the seepage ve10c1ty of o
L water durlng the test o : Lo AT _

'{gug ‘&!/ Sectmn B

-:maﬁm%m@mwﬁwﬁwm%@g%my osmsﬁzy 095o |
._'-._'"rrm%imatﬁ mwm%mmwﬁwﬁa@eﬁmﬁaﬁ%ﬂw-
T | R (U
- Prove that how y = O 81 D and y=0. 95D m the case of hydrauhcally most efﬁment

8 : c1rcular channel section? Also denve the condmons for most efﬁment tﬂangular channel
- SGCU.OH for umform ﬂow ' ' PR

.-'tmwéwﬁaﬁam%amﬁmﬁwmaﬁﬁ%ﬁwﬁmm% |
'_'_'mwwﬁmwaﬂtmwﬁvﬁaﬁam%mwm(general_ _

. d1fferent1ai)'oﬁtcb"ttri ogmﬁq%‘rf%m IR R B i401

g Write the basxc assumptions made in the study of gradually vaned ﬂow Draw the
. water surface profile for different slopes and also derive general da_fferenual equauon
. of gradually varled ﬂow - S '

- mm%mwwwwﬁﬁqsﬁtgwmwmwmaﬁeﬁ
-_Wﬁﬂwﬁﬁqmﬁeﬁsﬁu%ﬂﬁuﬁmﬁaﬁwﬁwﬁﬁ@aﬁwwm
" s S | o | [40]

Derive Euler's equation for three~d1men31onal flow, usmg Euler $ equation also derive

| ‘Bernoulli’s equation. Write Bernoulh s theorem, thh assumptmn made m and

limitations of Bernoulli’s equation.
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Wﬁﬁﬁﬁwﬁ ﬁrf%‘re{,rm aﬂﬁfﬂm eqﬁrﬁwmsﬂ%a‘lﬁwawﬁa

Deﬁne voxd ratlo (e), speelﬁc graVIty (G), mmsture content (m), degree of_ '

L saturauon (s) Fmd mterrelatlonbetween them

R

__qarﬁ*ﬁr&lﬁqmﬁ 34, géﬁa@qm%ﬁqﬁﬁ%agmo 7, w*ﬁmo 11 :

o Prft. fafire e 2. 65 21 T & 3T 4 m N T @ B, TR g e 40%, f
- EFE 270 GLH 2m:ﬂ% W’r%t Hﬂgﬂf mmmmﬁ%ﬁm mﬁ@@ﬁél__
5 .-_c 05cm?~m%n | SR e 1
o A 3011 proﬁie con31sts of 3 m thiCk layer of dry sand of voxd ratlo O 7, effectwe
' size 0, 11 mm speCJﬁc gravity 2.65. A 4 m thick clay layer is present beneath sand _
. of moisture content 40% and specific gravity 2.70, The WT is located ata depth
2 m below GL plate vanatxon of total neutral and eﬁ’ectwe stress Assummg
- C= 0 5 cm R : '
5. ‘a) _aﬁﬁﬁa&%ﬁmaﬁmw%? wm@%@awé ztﬁ%r‘qa rﬁmﬁaqﬁ, i
L RIEEE Q’EWWWH%% AR L )
S What are the assumptlons in Boussmesq S theory of stress d1stnbut10n Give
' -'_relat1on for verucal stress under pomt havmg vertu:al depth (z) and rad1a1
B - distance (r). ST S
- b) w%mmwamﬁmﬁmaﬁ@@ﬁl R _[_25_]
: :'11) ﬁ%f H‘c‘thft
i) R CRCR :ﬂﬁ@
iy a'{-'@TTé fém q S
V) ?E:na% G -
Based on the above relations show Vertxcal stress dlstnbutxon on
i)  Horizontal plane '
i1) Ve__rt;c_al plane
iil) Isobardiagram
1v) Compare with Westergaard theory
V). -_Newmark’s chart
FRO3-CE
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a)

w@‘ﬁmﬁwm%? L [20]

o aﬁ%mmw'ﬂmo 955mm2/mm %mﬁqwﬁm 54, W%};%rq

O asofn, wwruﬂ%@%m%ﬁqwmww@ﬁaﬁa%@ﬁm- )

S __-;;_{_‘%quﬁ%mmmm%’lﬁmwwﬁﬁt&aﬁi

o -The coefﬁcrent of consolrdatron of clay was found to be O 955 mmz/ min. The L

i ) O%WW(Tu 0. 848 forU 90%)%f%-1q

L '}"1 Dﬁerentrate between consolldatron and compactron £

h final consohdatron settlement fora 5 m th1ck Iayer of thlS clay was calculatedas .
© 280 mm. Assummg a uniform initial excess pore: water pressure distribution and
o permeable layer to be present both above and below the clay layer Compute the_

R settlement trme for

o ) 9{}% prlmary consohdatron (T u= 0 848 for U 90%)

i ) SettlementoflOOnun D A
-'-mwmemw%?wmeﬁmmﬁmm%? [20].
e O T Proral et el o e e et R i 482kN/m2' |
'--'@ﬁﬁmmIOOkN/mzmggnmiﬁw%ﬁﬁrﬁfﬁmﬁﬁmﬁ%@ﬁétﬁ-

mwwuﬁwwmmmmwmw&mm ZOOkN/mzﬁl_ |
- Whatare the 11m1tat1on of Mohr s Coulomb theory'f I.')iscuss the factors affectrng |

shear strength.

_ A standard specnnen of cohesronless sand was tested in tnaxral compression test_
“and the sarnple failed at-a deviator stress of 482 kN/m?, when the cell pr. was

~ 100 kN/m?under drained condition. Find the effective angle of shearing resistance

- of sand. What would be the deviator stress and the major principal stress at failure

for another 1dent1ea1 specunen of sand 1f itis tested under a celi pr of 200 kN/ m2

| _'ﬁﬁnm%wﬁamﬁmﬁméﬁﬁwmmﬁ%? mﬁtﬁw{w%?
'_WW%WH&W%@W@; o ra
'- What are different types of farlures for stabrhty analysrs of ﬁmte slope Drscuss |

their assurnptlons

- Explain frrctron circle method of stability analysis.
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b) Wﬁ@%ma@maﬁaﬁmwél wa@%ﬁgﬁﬁsmmﬁmmm

o emEREte .- | R 1201

S fSuggest d1f‘ferent ground 1mpr0vement techmques for swelhng soﬂ Whach types
B 'of foundatlon you W111 recommend on such types of 5011
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