CSM — 18/18 .
Civil Engineering
Paper - |

' T.'me -3 hours "
FU” Marks 300

The figures in the right-hand margin indicate marks.

Candidates should attempt Q. No. 1 from
Section—A and Q. No. 5 from Section — B which
are compuls_ory and three of the remaining
questions, se!ectmg at least one from each Sectlion.

SECTION- A Techofworld In

!

-‘i.= Answer any three of the followmg
(a) (1) State and explam the basic concepts of
prestressmg and the methods of pre-

) stresslng 7 4+4=8

EERN

(||) A S|mply supported post—tensmned pre-
N stressed concrete beam of c/s 40cm x :

GOcnj_z of 15m span is tensioned by apre-
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Estressmg force of 1500kN through a

"parabohc cable profr!e \mth maxlmum

‘:feccentrlclty of 10cm below the neutrat
“axis at the ‘centre of the span..
R Calculate‘the'los.sés in pre-stress due
. o ‘e!‘aét:ilé sh'o:rt',e'ning and slip in
- _at:horage Aréa of stesl tendon = 1250
mm Es = 2.1 x105N!sqmm Ec=

0. 38x105leqmm anchorage slip =

- 2smm. | echofworld.Inh

“" (b) -A 5 m high-masonry retaining wail of top

- width, 1m and bottom width of 3m retains
earth levelwith the top on its vertical back.
) The safe beanng capacrty of soil= 18T!sqm
5 the coeff clent of fnctlon between wall and
h _ earth : 0. 6 densﬁy of soil = 1800kg!m
- l"denssty of masonry 2500kglm the back
. ﬂlled soll has an angle of mternal friction of
|  ,30° Check the stabilrty of ihe wallwrtthe safe
beanng capac:ty and shdmg - 20
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(c) DeS{gn a RCC column of unsupported length
. of 3m carrylng an axial factored load of
500kN Use M20 concrete and Fe415 steel.

- _Aseu’me_ a‘n‘_y:o_th:er,c;ia_.tg, if required. 20
(d) - Whatdo youunderstand by shape factor of a
sechcn ?Findthe shape factofcfa symmetrical

" T section witha ﬂange of 100x10mm anda

- webonsoxmmm 7 5#15=20

Techofworld In

. 2.' (a) (i) ; The Poisson's rat{c value of any material
| can not be more than 0.5. is the

\ statement correct ? Explaln in suppon
ofyouranswer EO 10

| ,(||) Explalnthe concept of pure bendlng 10

B (b)) A steel beam cf 3m span cames a umformly
- distributed. loa__d;c‘fAQkN[rg__,..,q\.'_e,_grthe whole

" span.in addition to a:.concentrated load of

~ 80KN.at1m from the'ieftend. The beam is
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g simply supported and permissible bending

- and shear stresses are 150 MPa and'
. 100 MPa respectively. Examine, if a beam
of size ISLB 350@r95 Nim will be able to

_- resistthe loading system. g 20
- (¢) - Asimply supported beam of span, 6m carries
loads of 60kN ‘and 60kN at 2m and 4m

| rres'pectivelyfro.m leftend. Find the values of
siopes atthe ends and the deﬂectlons under

" each load. E = ZOOGNIsqmm Moment of

" Inertia, | = 30000 cm”. 20
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3 (@) -Find the relnforcement for a RCC ‘beam of
| 250 mm width and 500 mm effective depth
with effective cover to centre of compression
 reinforcement as -50mm. The maximum |
bending moment carried by the beam
- under womiﬁg-conditions-is_ 125kNm. Use

. "M20concrete and Fe 415 steel, - 20
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4,

'load

(b) A solid circular shaft of 200mm drameter has
" the same cross secﬂonal area as that of a
. hoﬂew circular shaﬁ of the same material with

" inside diameter of 150mm. For the same

maximum shear stres‘s,'calculate"tha ratio of

torque fransmittad by the holiow shaft to that

._ofihesohdshaft .20

(c) A symmetncal 3 hmged paraboi:t‘ arch of

span, 20m and central rise af 5rn carissa
single point load of 15'!’. chcate the position’

ofthe lead on arch in orderthat, the bending

' rnbment in the'aiz’ch is Zefb at a section, 8m
from the left hinge For this posmcﬁ ofthe

3 Ioad find the bendmﬁ mament under the

Techofworld In

(a)' .Calcula}e the tensile strength of a truss |

member, 2I8A, 90x60x6 mm connected to
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both sides of gusset plate of Bmm thickness
by 4mm we[d s&ze over an effectwe length

of weld of 200mm. = , 20
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Analyse the two span contmuous beam

‘. subjected to the gsven loadmg system using

@)

r_moment dsstnbutlon method ' 20

lp. .‘_ 'I’z |

uz w2 TU2

P Total Ioad

For the contirnuous; be_,am ‘_h_awng uniform

.. section fhroughout and subjected to the

- ‘-.Ioad'_ing system as__..s,hqwn-,in. the figure,

- - . compute the ultimate load, P-as function of

- Mp applying plastic analysis method. . 20

BD - 18/5 )  Cond




5.

(a)

(b

SECTION ~ B
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(0 Ex_plam the stability. of fl_oatmg bodies
A: and ,thé géﬂd.itions of slt:a;bislity for a
floatingbody. =~ 10

(i) A solid dypl_iﬁdér of 2m diameter and
2.5m height is floating in water with its

- axis vertical. The specifib—'.gravity of

- cyclinder is 0.65. Find wh_eiher the
equilibrium is stable or ur;sfab!_e. 10 .

An oil of specific gravity 0.8 and kinematic

'IVIscocﬁy 0.3 stokes is ﬂcatlng attherate of :

) 0. Bmatsec |n a csrcu!ar p|pe of diameter,
) 300mm and Iength of 1m I-md the head loss
_ 4duetofnction Cn '20

(c)

Distinguish among poorly graded soil,

- well graded soll and gap graded soit. How
"can you find uniformity coefficient and

© . coefiicient of gradation from the particle size

distribution curve ? . 10410 = 28 E
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(d) Acyclinder of soil fails under an axial vertical

~ stress of 15T/sqm, when it is laterally

" confined. The failure plane makes an angle

~ of 50 degree with the horizental. Calculate

- the values of coh_es:on and the angle of

. intemalficitionofsoit. -~ - 20

6. (a)
-+ - constant or variable in ‘a stream line. -

Explain, whether the steam function is

_ State the properties of a stream function.

Techofworld N t0+10=20

(b)

Waterﬂows at the rate of 0. 15m31sec through ‘

. a100mm dtameter orifi ce used in 2200mm

_:_;;;plpe Find the differenoe of pressure head

_ '_between the upstream sect:on and the vena

" contracta section. The ‘cosfficient of

contraction: Cc = 0.55 and cdeffi clent of

-+ Velocity, Cv=1.0." 7 e L 20

BRC)

‘For ‘a two ‘dimensional- flow, the velocity
= - potential is- ¢ = X2 ;‘rz.i:.Find_—-the stream

-_.»‘fun_t_:tion. and the discharge between the

stream lines (2,0)and (2, 3). . . 20 .
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7. (@ Exptainthe_power!awforveiocitydistribution
" in pipes for turbulent flows. Explain the
various parameters on which the coefficients

of friction depen(i on flow in smooth and

rough pipes.  10+10=20

(b) For turbutent flaw in a pipe of 300mm

" diameter, find the dnscharge when the centre

-~ line velocity is SmISeb and the Vefocity ata -

point 100mm from the centre is 1. Smisec.
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(c) For a sandy soil maxiraum void ratic is 0.75
and the minimum void ratio is 0.53. The
specific gravity of soil is 2.7. Calculate the
void ration and the dry unit weight at relative
density of 75%. ' 20

8. (a) Distinguish between effective stress and net
stress in a soll mass. Differentiate between
the stress in saturated soil without seepage
and with seepage. . 5+15=20

(b) The laboratory consofidation data for an

undisturbed clay sample are as follows :
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3 -12 c"’QOthn
e, =08, o, = 450kN/m’

~ Calculate the volci ratio for a pressure of |
600KNma?. .20

~ {c) A pipe network consists of three pipes

- arranged in series. The length of the pipes -
~are 800m, 800m and 500 m and the

respective diameters are 750mm, 500mm

and 400mm. Transfarm the pip= system to

an equivalant 350mm diameter pipe. 20
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