b)

Time: 3 Hours,

L a) A player throws a ball with an Initial velocity of |
- Determine:

" i) The maximum height ‘b’ at which the bail
- ii} The comresponding angle ¢ |

" £ 0.5m/s? per second,

./7’%@&’} -

, - CODE NQ.: WCP~]
. . - 1999 . : 13'94
~ CIVIL ENGINEERING (Paper—1; Ao
| | Max. Marks: 200

N.B.: 1) Sohe THO questions from EACH Section,
2) ' more than TWO guesti ¢

~ 4) Use of Log-table Non-programmable Calculaiors IS PERMITTED. ‘ -
5) Make suitable assumptions, IF NECESSARY and state them, . :

. SECTIONA - ST

m/s- at an angle of projection with
horizontal towards a vertical wall ata distance of 15 pf ahead of him,

strike the wall.

‘ _ 1¢ |
The rate of change of acceleration is known ag “jerk”. If the jerk of an elevator is limited to ‘

Determine:

. N |
i} The shortest time required for the elevator starting from rest, to rise 15 m and stop. ‘ _ : :
ii’. The corresponding average welocity, . 10

]
: : |
Collars A and B are connected by 440 mm wire and may/lide freely on frictionless rods. If a force f
Q of magnitude 450 N is applied to collar A as shown fig. 1. determine;

i} The tension in the wire when C = 80 mm.

i) The corresponding magnitude of force P requi 10

=,

Y
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CODE NO.: WCP—] )
fb)‘;i 1.2 m rod, of uniform crosg section

is held in equilibrium as shown in fig/ 2, with one end
against a friciionless vertical wall and'th

e other end is attached to a cord. Detefunine the length of 7
the cord, : 10
L
3.2) Abeam AB simply supported at the ends A and B; span 4 m. It is loaded by a pcigﬁ load 20 kN
- atD;AD=1manda uniformly distributed load of 10 kN/m_ove_r CR; C being the mid point of | the
- Determine: | - L\ _ - .
CEaa 'r) ﬁcﬂe_ctioyri at C/ A O/V—J
L o ii).-_Ma’xi'rhurﬁ deflection, ~ -~ - U s o
' " Hi} Slope at A, . R -
“TakeE=200GPa . I=20x 10°6md, "~ 10 - -
-l = L ’ - o : - - -
) - ' iz T
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o

4, a) contiruous beam ABCis fixed at A and is on rollers at B and C; @
AB=8m; MI=2I '

b)

- — - ST e T el

SECTIONB

BC=4m;MI=1I W/W

It carries a UDL of intensity 3 kN/m over AB and a point load of 8 kN -lv at the centre of BC.

During the loading the support B sinks by 10 mm. Usm Moment stmbutmn method of
analysis, determine the support moments. . -0

Take I = 1600 cm* 9‘ \/’ "
1600 cm
E=200GPa. | 10 2 Ny Gige

A truss as shown in fig. 4 is loaded by a horizontal force W at joint-A. The cross secuonal areas
and materials of all the members z_e same. s

Find the force in the member BC. - . @

w

www.omkarshendure.com
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5.a) Draw Influence lines fo

" methed. - _ - -

CODE NG WCP=1 . g 4.

[gmg,a-ﬁ ni,cmbers U2U3, Uz’z- I 1, of lhe'trués shown in 'ﬁg.S. Ifa
uniformly distribated loadig intensity 10 kN/m and of length 3 m traverses the girder, calculate
the inaximan force in 1he nclined member Uz"z' .

Y]

.:: Ug I

S -
r

-1 panels,

" Fig.5

cach Bm wides95

b) Fora simply supported beam of span 3 m, draw influence Jines for:

i) SFat2m from left support, T TT———
ii) BM at I m from left support.
If a UDL of intensity 10' kN/m lqu_er than the span moves over the bean; from left fo right,

calculate the SF and BM at the respective sections by using the infuence line diagrams. (Max.
Values). —

-2} A built up column consists of ISHB 400 @ 77.4 kg/m with one 300 mmX12 mm flange plate on

= each side, The column carries an axial load of 2400 KN. Design a gusseted base, if the colizmn is
supported on concrete pedestal with 3 bearing capacity of 4 MPa, - ' ‘

Draw neat sketches indicating the details of yoﬁr design.

b) A simply supported be.y of spaﬁ 10 m with o{fcrhang_s of 3.5 mon either side, is.carrying a U.D:
. load of 25 kN/m over its entire lenigth of 17 m. Design a stitable Seam from MB series satisfying
1.5.800 Code. = - T

Assume that, S -

i) The beam is Jaterally loaded. .
i#) The support width is 200 mm. _. : . -
1i)" The fillet depth is 0.1 times the depth of the beam.

iv) Steel is conforming to IS 226. -~ ‘
~
. 'SECTIONC -

7. Ahallmeasuies-10m  61m fromingideand has wall thicknéss 400 mr- Design asiitable R.C.Theam
roofto carry a superimposed load of 2 kN/m?. Use M13 Concrete and take G, =140 MPa. Assumeunit -

weight ofcohcreteaszri.khl_/m?‘.__, e o ‘/ S e
Your design should consists of: - L. O Vo /"" c T

) lDesign of continuous slab wit_ﬁ usual checks for shedr and Hevélopmcnt -Icng-tﬁ. :

- ii) Design of T beams with _;;hecl_gs' for'shéar and development length.-

Draw sketches of [ sections of <lab r=d Leams o indicate details of reinforeenents. Use working stress
- h . . - oo -
R _ - _' —an -_‘- ;g.. . -

16

16

10

16
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8. Design an jsolated square footing for acolumn 500 mmx500 mim transmitting a foad of 600 kN and a
moment of 30 kN-m. The safe hearing capacity of soil is 120 KN/m?,

Use M135 grade of concrete and O, = 140 MPa. Use working stress method.

Draw neat sketches showing the sectjonal elevation and sectional plan of the footing containing details of

reinforcements, . S
.Design calculations should consists of:; - .

i) Désign-gonstants.
ii) Size of footing.
iii) Cal. for ‘@’ of footing.
iv) Check for shear. ‘
v) Cal.ofA . o= o -

vi) Check for development I‘ength.ctc‘.,

9. Design and(dog legged staigfor a building in ﬁrhich the vertical distance between the floors is 3.6 m.

The stair hall measures 2.5 mx5 m. The ljve toad may be taken as 2500 N/m? Use M5 concrete and

———

Fe 250 reinforcement. 2
R . .
Use limit state method for design. @ :
Sy ,

Your design must contain .~

i) Calculation for planning of general layout of stair,

i) Design constants calculations.

. s
1) Loading calculations on each fligh}. . -
v} Computation of design BM and design SF, depth of waist slab, reinforcement details etc. etc,

v) Usual checks.

“Drawp/sketches showing general arrangement of stair (landing, steps, passage ete.)
Alsgiketeh L section of a flight showing details of main and distribution steel.

SECTION D

A prestressed concrete beam with a single overhang is simgly supported at A and B over 2 span of 8

and the overhang BC is 2.m. The beam is of rectangular section 300 mm wide and 900 mm deep and

supports a UD Load of 3.52 kN/m over the entire length in addition to its self weight.

Determine the profile of the ing cable with an effective force of 500 kN which can balance the dead

load and live load on the beam. Design the profile of the cable along the length of the beam,
etch the profile, o -

A prestressed concrete bridge deck is an unsymmetrical | section beam spauning over 20 m. The
- . . e e . .
dimensions of 1 section ave: : ’

. \/ Top flange * — 1200X200 mim
/. Middle Web , — 900X 200 mm
- Bottomn flange —  "500 % 400 mm

- . © (width)” (depth) ) ,. o - :
The beam|is prestressed by 7 Freyssinet cables, each carrying an effective Torce of 660 kN located at
2004am frqm the soffitat.the centre of span section. If the total max. B.M. at the centre of span of bridge

- . - .

T LS 3600 -kNem, estimate ‘the resultant stress developed at the scction using the internal resisting -

© - Couple mohbd, .

12. Write short notes on: B - o ) el L

\A) Conarata 707 77 e = stcps',s_ig"'niﬁc'anqe_variOus methods, =~ -
. ] - = - WY L e T eS . : Il
ML e Read_y Mix concrete © . concept, significance, utility tnachinery, advantages ete, | .
Losses in Prestressed Concrete -~ —  types; causet, remedy, expression for losses clc. - -

- AV AAdeivtaeae veadsa fpnaeata - tvnee cionificanch ntilitie ate

www.omkarshendure.com
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CODE NO.: WCP—1I S-SR
o  SECTIONE

13. Analyse the continuous beam ABC by stiffness method. Determine support morme:
B.M.D. Take El constant (Fig. 6)

Fig.6

14. Obtain reaction componénts at the hinge support C by using flexibility method.
Take FI constant. Ref. Fig. 7
. Construct BM diagram and draw elastic curve. |

B
C

A
|
o
. ‘
50[(?\’- I
. _. |
) e g |
:
x . l
- AT PSR -
2T - LR ™o T J_: T
v P~

www.omkarshendure.com
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- . T ""'»Ji

- Write deta:led notes on the foi!owmgi’n'ethhds used under Numerical approach of analysis to solve
structnz! nroblems, E

£) Fuuctional Approniaetio Method.
b) Finite Difference Method.

i

¢} Finite Element M&lhod i

g o s

'[I]ustmtc your-answer by sketches to substantlate thc same. . - .
www.omkarshendure.com
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__ oo CQD:E— 058 iiféf-—_jt N
5 069" S
| CIVIL ENGINEERINQ (nger;m v 2;?43
- -';.1;.: ,oj)rssca;w‘ T-;i’_()' (;z;re—.srionsfm-{n é:’A'(—’,‘-H-Sectf;:'m. o Njax. Miarksr o
{ oy [(n:a,-e than TWO questious are auempied in a Section, the excess will be ignored - L
1) e el et e s e istion |
5) Use of log table non-programmable calculators is PERMITTED. .- ‘ | ;.
““(."5 ] o o $ECTION 4 38 ',(\5@*‘\’;

- Smemona ) - 1 | épf 1S

' nye/errors involved in levelling. Find out missing ‘readings—marRed #is X) and complete.
pp

{VE} : - Als ly usual checks, Underline complied entries. nsr4 : 449493 > 0 -
e " StNo. | Bs. s FS. | (HI / RE | Remak | -
\/ i 2.4350 - - bty % i %@%jw B.M.
| ,Q oMY 2 3.280 - 0375 |mSS%%s Vhabhisrale cr
3 - xS - i R . .
4 - 2.345 - - X. -
5 ~ 2.990 w= ] o 452,365 ~
§ 19X L= s T daans, g X, CP
7 210 | = T X g e R | 453960 CP
8 - 1.370 - R e
9 .~ - - 1425 - X -] BM2
£ ' 45565

b) Yhat is differential levelling ? Where do you require the same ? Explain with a sketch how would
ou caleufate difference in levels between two points P and Q which are separated by a hillock. (%)

: plain w@ﬁw would you measure the height of a lransmission tower by using a
odolite. o ‘ s _ - (6)

xplai‘:-; with sketches the following cha!ﬁcteristics of contours by selecting numerical valucs.

- S\ Ridge and valley

GYHill and depression + . - . . SR R
War cliff S - It B
\ J¥Steep and uniform slope. * - . - ST T L ;
f e relief and déj ve expression f6r displacement due to -gr‘ fund relief witya sketch 7
AN [ C —_-'..‘, _-_.","_..A- e ->.‘ ‘ . ) o -‘ e . :
"+ =gd x and y are two iflages of the basé and top of a factary chipfney of 150. igh, respectively. The o S
. images.are obsérved in a truely vertical aerial fotagraph. ‘L he scaic L7 shotogranh:1: 10,000, - ;
, Determine the/position x whe ¥ is 70.00 mm ffom the pfincipal poipf of the photograph. Assaz® . - - B
the focal leffgth’ of the camgla to be 125 ptin and" the chimacy, tolbe-at datum level. Draw the .
_sketch of the proposal.. .. - - - - SR LT S - @ -

. RTO,
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‘ istOmargivi e

17% and B staiions in-iriz i
stations by usifig the following data:
. _\..\i) Angle’ of depression @ B to A

AR VY A

o\ H) Height of sighal @ A

/(qgg\ iif) Height of instrument @ B

"iv) Cocfilgient of vefraction @B
Y RSin1"
vi} RL.ofB.

2°.18%-16"
423 m
1.24'm
- 0.07

R p,Ex/plaiﬁ temporary adjustment of theodolite;
)} Falculate angle ACB by using the following data:

i) i)irections observed from satellite station ‘S' which is 62.18 m from C.

« i) ZA OO 00" ‘

i) £B... 71°-54' - 32"

iv) ZC...296° - 12- 02"

v} Length AC = 8240.6 m and length BC... 10863.6 m. Draw the skeich of the proposal.

O

SECTION B
. T - (Engineering Materials and Geology)

properiies are promoted by these
important ohysical properties of cement and smt@v would you

L Enlist three important components of cement and indicate what
Vi components, Enumerate four
determine the same. )

' @ For deccan trap state the range of values for crushing strength (kN/m?); specific gravity and
modulus of elasticity (kN/m?) and Poisson's ratio. What factor of safety would you recommend

over minimum value of crushing strength ? Also indicate with a sketch how would you determine
the crushing strength in labomto ’ : ‘ :

CE) Drav. 3 neat sketch in plan f Bull's Kiln explain various operations in manufacturing, Prepare
a table to show. the prope _ Ist-class bricks such as modular dimensions, -effiore-
scence, water absorption und <rushing strength in Nfem?, - | :

In connection with eement mortar, sstate th following:

i) Components _ - ST e T
_ii) Proportiods- - . T @ R
iii) Strength. '
“1v) Consisten.cy

+ -v} Gauged mortar,

www.omkarshendure.com

3. 4} Compare with- sketches and in tabular form the grid'i&m' and central system of triangulation./‘- ' (7) T
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e AT -3

- - E ’
’ ' B : '_-'éonnc-ction with oil paints, indicate the following:
. - " i) Ingredients. ‘ - ;
‘ ii) Types. ‘
'ii) S‘eps'in painting ¢f new wood work.
- w) Toois for surface preparation. AT . e L
- V) Mechanical apphances “for painting.” : ' ' - T M-
/},, @E_xplam- with sketches four important df,fccts of Qtrnber.‘ - : _ : ) --(6)
% Explam cngln ing classification of rocks based on:
R l) Weathe ng To- ‘ . ) . - i

iﬁ) odulus ratio.  ~ T L : B o)

M

@xplam thé concept of Rock Quality Designation and give the classifi cation of rock based on the
same. Calculate vplues of'core recovery and R.Q.D. from the following data:

i)} Total core reco .~ 265 cm
= ii) Total Core Run.... 300 cm.
i) Modifjed core . 242 cm.
Comme tcﬁ'msults rcgafding quality of rock. o o o . _ 8)

.-

|3, Explam wi ctchcs “following defects in rock masses in respcct of concept involved, different
typcs, and e problems (atleast one each) connectzd wrlh thesc for engineering structures are
anempted

a) Fords c) Joints. _ (20)

. SECTION C ‘ -
_ (Building Construction) Y
o T ) .

9. a) Explain (five factors affectmg the thjckn&ss of load bcanug brick masonry lIs. Draw a sketc_h_
" of nomogram accommodating,These Tzctors. : S m

S - b) Explam with a skétch the concept mvolved in the analysls of stepped foolmg for cnntmuous wa]l '
© e - conthe followmg pomts -

. - “_ 1) Dcpthoffoundauou -:;'-_ L @v, - s

-, n) Bottom width. and th:ckness of concrctc block »—‘ LT i R

i) Masonry offsets from wall at gmund levcl to topof‘ concrcte block T S -(T) :

: -v) COW 00 you ccSIgnale door and window sruiics uf HIMEEr § 2180 ch;!af“ the' meanmg of follcrwmg i
- pwepT S e
. ) _u) OWT 12 : e i ] e i
- i .-" L i) LIV T . Co e e R P A Zal ik .‘-_

HacAware 1) . - - .- ’ T (6)
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‘ R

- .. 10. a) TNustrate with a sketch in plan atleast nine ccmponcnts of building drainage from private premises
o to public server. Also state various norms involved in planning, .

'b) Enlist six important factors aficcting selection of flooring for ground floor, Dlscuss wxlh suxtable
examples any two of them.

c) Exp[am with neat sketches and proper reasons wherc would you adopt the followmg masemry‘

i) Fine Ashalcr Couslrut.uon e - ' - o
it} Coursed Random Ruhbie. -
iii) Dry Stone Rcvcui}cni.' :

1T a) Wnte down detailed spcc;ﬁcauons for cement concrete {1 2; 4) for, buxldmg work @ _ ' o

. b).Work out quantities/numbers, required for preparing rate analysas of 1st class brick work in
— <. cement, sand mortar (l 6) including supply of all mater:als labour and T. and P. etc. for 16 m*
R TR quanuty, . -

¢) Explain three _:'ncth'ods of estimating earth work in banks with suitable diagrams,

\j : 12 a) Work out the standard rent per floor per month. Use the followmg data:
. i) Cost of building with 3 floors..... 1.2 lakhs.

i) Plot area ..... 600 m? having purchased for Rs. 1;‘3,000/-.

iii} Present rate of plot..... Rs, 45/- m?,

iv) Municipal taxes...... 35% of ratable value.
v) Collection and management charges at 3% of gross rent. ~
vi) Repairs at 1% on 9/10 of cost of construction.
vii) Sunking fund at 5% for 65 years on 90% cost of construction,
) viii) Miscel!am;ous Expenses at Rs. 60/- per ménth.

b) E.list five different methods of termmanon of contract and discuss any two of them.

¢y Enlist u;_.,hr. different points reqmrcd to be mentioned in thc tender notice and give details of the.
following:

i) Scrutiny of tender,

H) Acceptance of tender, -

SECTION D
(Geo_technical Euginee;ing)

du*!v» the fol;ow:ng rclauonshlps

-+ 13, a) Starting wit ‘ﬁmdamu.nlalr;g
' ) Voxd Ratio (e} and porosity (n)

i) Wal"r contcms (w), Degree of samranon (Sr) and vmd muo (c) ] .

_._

b) Slate-and"ezc'prlai g E).uésindsq's foﬁhq!' or. strg:ss distribution, Determmc vemcal stress increment .
" at_10m dcpth below centre of © columns Use !hc foilowmg data

, i} Four column loads of 1000 kN each. - wee L L

. u) Spacmg of rclumns 4m c/c ) . '_ o N -:_ - ’ ) o

E - ¢).Draw a neat sketch of Bet up ofdirect shear tcs;:’ name components. and cXp!am procedurc in few -
_ . Steps. Also sketch stress strain relation for dense and loose sand, - T

N

™

- A(6)n "

™
o)
()

M

M

6

0

RO A )
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14. a) Dllustrate with sketches th spring analogy method of soil consolidation. Prepare a table to shaw'™

how the following soil parameters aré répresented in the model. . o
iy Soil framev-ork, N '
i) Pore water. : !
i) Soil modulus, - S . '

" iV) Perinesbility. o

v) Applied total stre-ss. I S 4 L T ] CL

vi) Pore Pressure, i . Co- o "

b) -}-Skp_lain with a sketch the procedure for&tandard proctor test) How are the rcIéiionship in O.M.C.- -
- versus dry density differ in standard and mod; ed tests ? Also calculate total energy. imparted in .

standard proctor test. - _ . T () T

¢) Determine thg thiust per unit meter lengt—ﬁ z_m;:l its —point of action from bottom of rctainiﬁg wall.
Use the following data; : . ‘ L

. i} Wall height 8m. with back vertical.

i) Supporting soil has dry unit weight of 17.5 KN/ and ¢ = 30°
iii) Surface of soil ... horizontal with surcharge load of 80 kN/m?.
Use Rankine theory. ‘ o (6)

15. ) State and explain(Hanson's bearing capacity equationy, Explain with a sketeh how is the
eccentricity (e < B/6) of vertical is accounted in the analysis, (7

b)-Explain with a sketch the effect of submergence of foundation on its bearing capacity. Determine )

. -~ theCRafe bearing capacit) of a fooltng of 2m x 2m size located at 1.25m depth in 2 soil with

satwated unit weight of 18.64 kN/m?, Expected water table level upto | m from ground. Assume
C'= 10 kN/m?, N'¢,- N'g and N'r equal to 11.8, 3.9 and 1.7 respectively, )

¢) State dnd explain @ermissibie values forhe following parameters: B
: i) Total settlemend for isolated and raft foundali-on on sand and clay,

i) AAngular distartion Yor buildings with no cracking condition. B

iii)@Wn adjacent columns. ' (6)
16. a} Draw a ncat dimensioned sketch of d6uble ynrd's‘:_r:_eamed pile of 30 < diameter and explain' how

e

would you determine its load bearing capacity. _ 4]

b) INustrate with.sketches effect of earth support on anchored single sheet pile wall consiruction on
* its deflection, pressure distribution and B.M. diagrams. “ind out factor of sgf’etﬂqf_ 1, cantilever, .

sheet pile which retains 4 m of sandy soil with embedment depth of Sm‘}\_s_glun_c $ = 30° and B

approximate method of an'al-ys'is.._' - - <L - o - -

g Explain’ with a2 sketcl shawing 21 ‘com onent parts,/iwo stage well point syster for trench L
) Esp sicetel g ponent parts, ? ch

construction, Us_e fQ!Iqwing data: )

i) Ground level ... 100.00'. |, [
iy CWT ., 9%00m . - , LT . ‘
' iii) Bottom of'fo'ugdati_orr..-: Q_O.QCI_-m.' S ) ) - . ®

- 7 -_ - -

- - - L F o -
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CODE NO.: WCP-II 6 1 , :
SECTIONE ) '
{Construction, Planning and Management)
u) Method of their calculatlons ‘ (7)
Following ;re the detaiis of a project,
St Activities Predecessor | Successor : I_)uratior_x_ - - _\‘ .
No. Event ‘Event . in Days _ -
SN A 1 2 f-'_ 4 - s et -
2 -B 1 3 12
3 C 1 4 10
4 D 2 4 8
5 E 2 5 6
6 F 3 6 8 .
7 G 4 6 10
8 H 5 7 10
9 1 6 7 00
- {10 3 6 8 8
- K. 7 8 10
12 L g 9. 6
‘Praw the network diagram. Prepare a table for various timings an@f@‘ ém@ U]
) Explain with a sketch. the relation between duration and cost of project for: '
)" Total Cost. ) R R
it) Direct Cost. -
iii) Indirect Cost. .
Also mark crash, optimum and normal durations. . ' . ®

“18. a) Explam how would you calculate output of‘ power shovel and cnllst elght dlffercnt factoss .

affecting the output.

b) In counecuon with a drag—lmc, explaln wnth a skctch

i) Bgsm Components.

¥

@

ii) Operation. ~ T A
i) Use. ' S

c) Skctch the "o!lowmg a.sszmbly, name componcnts and state lhclr specnf' ic.use.

i)-. Clamsbc!l Buicket.. . - o=l -
ity %wlch:anc e ' - . . .l
o i) Travcilmg Gantm:s oL - S ) Sl

www.omkarshendure.com
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) - '9 a) AExplain with a sketch the relation between number of orders per year versus ordering and carying
/ cost of inventory. Froia these develop sconomic order quantity curve. Also derive equation for

EQQ ™

_ b) Following are the observations of ABC analysis.

D %ofuwotal value (x-axisy 407 70 - 80 90 100 .. 3
)" % number of items (y-axis) - 10 15 225 .30 - 100 ° ) o

S}(ﬂch onlythe relation and cxplam with this the concept of ABC analysw . M

\? Draw twelve step flow chart “for. punchasc procedure for materials at site. o N O)]
20, ;{ep« _;ob layou gwmg al! possnble details for construction of malti-storeyed R C C. building
. on a plotsi =0f 90 m x [20 m. Roads -are facing two sides as above. Construcluon area ... X

. 0mxeom - m-

= b) Enlist six different and 1mponant aspects of safety programme of a construction finm and elabonle N
any two, ¥

. ¢) Discuss Iconic; Analoguc and Mathematical model in scientific management of prcuect with
“suitible examples. - - (®

4
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! 9 CE -:'37:501)"3.&"0.: WeP -1
“1999 IREEEN
CIVIL ENGINEERING - U S 13808

Time: 3 Hours ' _ i Max. Marks: 200

-t

N.E.: 1) .S'olve any TWO quesr:oru' from each Section, - i
-2} {f more than TWQ gquestions are atrempred in a- Sect?on the EXCESS wn’{ be iguor ed' '
- Figures to the right indicate the number of marh Jor lfxe qae.s‘l:ons
; _ 4) - Make suzrable assumpiions, if necessary and state the samé.’ - o 57
B - 5) Usegflog mble.s' slide rule, non programmable caléulator is permitied. = Nz

g - - 3 . ) . _ . . . - : .

- ' " SECTION A .

c/‘ linder-of 150 radius rotates concentncally inside a fixed ¢ lmdcr of 155 qun radlus
Both cylinders are 380 mm long. Determine the viscosity of the fiquid which fills the space
@

10
between the cyllndcrs ifa torque of 0.98 N-m is required to maintaig’an. angula.r velocity of 60 rpm.

\/b} Define metacentre. A rec ngular barge is 20 m long, 7 m wide¢and 3 m deep. It has a draft of
2 m whcn fully loadcd ¢ c.g. of barge is on axis of gfymmetry at-the water surface.
tior: of the ba.rge and thc matacentric hcight 10

flow are ng_cn by
flow ar® satisfied,

t'unctxon and vcloc:ty potential for

= 2 xy, ¢ (xzfyz). Sh_ow that the
condmons of connnuuy and irrotatio S

10

eter, carryin, oil of§p gr.0.83. 1t feturns theoiltoaScm
diameter pipe at the same elevation mth\ pressure Ancrease of 13.7 kN/m. The quantity of ofl

: . flowing.in the pipeline is 10 litres/sec. The ‘motor ving the pump delivers 2.8 kW to the purp - _
— _ shaft. Calculate the loss of energy in the pum ' : 10
ss-section.. Derive the conditions for a most

\5‘, 3. a) - i) Explain hydraulically efficient channel
and] flow, _ 5

- . efficient trapézoidal s~ttion in an open ¢
ii) Distinguish between specific energy ang specifio, force in an open channel. -

b) A river 45 m wide has a normal dcpth 'ff"ﬂow of 4 m\and an averagc ‘bed slope of | in £2000.
A weir is built across the river raising the water surface fevel at the weir site to 5.5 m above the
bottom of the river. Assuming that the back water curVe is an’ arc of a circle, calculate the

£ o approximate length of the back wat curve. Consider that the river is prismatic. Take the value .

of 1] in Mannings formula as 0. 025 : :

S . 4 a) A- splllway model is to be built fo a gcometncally snmllar scale of 1/40 acr055 a ﬂume of o
- - S0cm width. The prototypc is 20 .m h:gh and maxlmum head on ?\\s cxpectcd to be 2 m. ' C

i wnat height of the model a:id whal head on the’ model-should B¢ used 7. . T oL el -
: u) If the flow ‘over the mdde } ata pamcular head 1s 10 ]mmfsec hat ﬂow pcr mr:trc Icngth Fn
-of the prototype is cxpected»" ’ : ) - .
iii) If the negative pressure ll'{l thc model is 15 cm, what isth: neganvc p 1 _ir_1 the p_ljgtotypc?

10

_ Is it practicable ? / . -
o W Three pipes — 250 m long,/25 cm in d:amdcr 140 = 1 ,-;I ;¥4 am ‘amcfer and 200°m long,?
. " 20 cm in diamefer are em{nccted in serics betweer two reservoirs.: The friction tacmf" "E_"‘f -
-~ - forthe.3 pnpes are-0.018,: 0,020 and 0.019; respcctwciy. Dctci‘mmc thc rate’ of Tlow']

1 the |
- : - LT dlffcrc_ncc in elevation of: water levels bctwecn two rmworrs 15 1.5 m. Usc h‘f f Lv?Jng for'_‘”-"_ R
A *’nutﬁ:n"’oqsanc account for. atl losses. - ST e i e : T

' -
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SECTION B

- _
@ 5. a) Explain the various types of precxpnatlons Explam the methods how the average precnp:tatlon,
‘ over a basin is 'neasured - : - T .

@\ '_ b} Define mﬁltratmn mdlces What are the vanous factors affectmg nmoff overa catchmcm T 1
6. a)- Dcscnbe with the hclp of a neat skctch any three methods of separation of base flow from the- - .
- hydrograph runoff {i.c. stream ﬂow hydrogmph) mdrcatmg the s1tuatlons undcr wl'uch you
advocate them. = - X - S - 10

b) Distinguish between hydrograph hyctograph and unit hydrggraph._ll' he foilowmg are the
ordinates of a 3 hr. unit hydrograph Derive the ordinates of 'a 67t umt hydrograph 3nd plot =~
the same 7 E .
Time {hr) 0 3 6 .9 . 12 153 18 .21 24
_ 3hrUGO T o T
(cumec) 0 1.6 44 .86 128 8.5_' 45 22 07 0 10y

7. a) 'Eipléinthe;ffdllowing terms :
i) Design flood .

if) ;- Regurrence interval

iif) ."Il""lo_od forecasting and warning . ' o . I
iv)” Meandering of river ' : T ’ . (\E'<
V) Probable maximum precnpﬂatton _ ' . N 10 (__/
b Writé short notes on the following : T S T . : T 15

1) The effect of water loggmg and its control.
- ii) State the conditions under which ﬂlc lift irrigation is prefemed over the othcr type ofi |mgatwn 16

:8. é) D_istinguish between: 6U
i} Water table aquifer and artesian aquifer ~ . 0. __ m@%ﬂ—' 7_0“{'.7( -

A

- 16.

ii) Open well and tube well '
ye v

iii) Aquifer, aquiclude.and aquitad
iv) Specific capacity and spemfc y:cd S ' L .10

&i%s:an aquiter 25 m thlck has a porosity of 17% and bulk modulus of compression 240 N/m
8 - Estimate theGiorape coeficienof the aquifer. What fraction of this is ¢

~ of water 7 Bul TAGAUINS O "elasticity of water = 2.14 x 10’ N/m?. ] o 10 C
2 \(,(,'l)’z': (f ’?'G'C'TUQ : _ _ _ _ R
c o SECTION C - _ T, ¢
9. a) Whatdoyouunderstandb,’thetemts .- ‘.' SR . L _' B 10- Iz
_ i) Ovcrlap aIlowance ' IR ‘ T ' LI -';~ R B
iif) Capacity factor IR B , T Hzé/é
iv) Full supply coefﬁcnent L oo e S (b

€ left cana! of a tank irrigation scheme carncs a dlschargc of 8 ctimec and has a cultivable
commauded area of 8000 hectares. The intensity of sabi erop is 70% and the base penod is 110 days.
~The right ranai ol ine scheme carries® chhzrge of 20 cumecs andhas a gultivable gomiand area

. ol leOO‘hcctzré"Tbe infensityTof rabl cTop is 80% and the b'tsc period is- 110 days. Comparc the

_ efﬁcwncy of the two canal'systems.” ol 3 e S

www.omkarshendure.com/




CODE NO.: wCcp- m

4) 1) Distingttish between elementary profile and practxcal proﬁle of a gravity dam with neat sketches
i) Low gravity dam and high gravity dam, - ' 10
Compute the dlsclj {g; overar ogee wWeir in the coefficient of discharge C=24at 2 hcad of2.5m.
i ;[

The tength of th
channel havmg

lway Is 100 m)j The weir crest is 8 m above the bottom of the approach

ame wxdth s th; f:he sp:!lway 1s

L 1 Exp 3in the epessary of lining of ur:gauon channcls Using Lacey’s theory, design an Irrigation..
(/ chanm.l for he\followmg data ; T Tl ' ~ .
_ Dischargi Q— 15 cumecs -
* Silt fact ) ) -
[de slofies = l : - ) : N 10

cscnbe \&uh the hc!p of neat sketches the va.nous types of cross dramage works L A 16

12, '%Dc/scnbe varigus types of river tmmmg and protect:on works. o - - 10,

1g %re the .
hg:md plot =~ "7 b) Sketch a suitable cross-secnon of a guide bank as used i I river training works. Explain the -

process of launching of aprons in such works. ' o 10

24

o SECI‘ION D
<

/ a) ?{scuss %ectwn of ali \cm?me}n two cmcs - 10
¢

; tSCimpontant tests on aggregates wigh the propemcs to be tested Explam one most important

teqt 10

] /4 Al ¥ passing through a flat terrain has a horizontal curve of radlus equal to the ruling

. (C minimum radjus, If the design speed js 100 kanph, calculate abisolute minimitm sight distance, super
10 ) elevation, extra widening and length of tmnsmon curve, Assume necessary data suitably. 20

15. a) Estimate the basic capacity of 2 Faffic lane at speed of 60 kmph. Assumc all !hc vehicles are of

. 4 - average length of 6 meters. A 10
of in'-igati;m. 10 - ’ b) Exp[am the relationship between ed, vo]umc density and level of servi ' TI0
‘ 16. a)' For concrete pavements, explain radius of relative stiffness, modulus of subgrade section. 16
b) Explain CBR-mzs of pavement desipn and jts limitations. . 10
—————
| ' - SECTION E _ —
- 10 / - :
S ) U 12 8y ' erive a for the bndgc 10
W L "
xpansibility b}’ Explain mear watcrway and afflux. ©o 10
10 / .
5 ‘ 3/8 @4 ist the foads, forces and stresse 0 becoasidered for the desigmof road bridges and culverts, 10
. bl @ Explain i lmpact alfowance for IRC bndge Ioadmgs 0 ) ' o ' RIS
SRR 10 @)‘ Calculaté the design trength of concrete. T . . o - S 1
R - - - /b\} Fxp!am @fh:ghway bndges S o . o 1e
R VANCEE E - T " N "
L 29 /a‘» Fxp!a;'t the: cremr'-l of. Iong span concrctc bndgcby mcrcmcntal | push launching method. ("'i(ﬁ“’
R / i 4
N ) ) Ln,) Dxfi‘crcn'latc wuh skctchcs any three of the foliomng moveable bndgcs ci N
\_/ L s . . . - (-,_i. .
a cultivable o s DO Stifg giader . : - LT '\\; T
Lisll(l"days. T - it} Balanced cantilever Tl s ) A - . 9%
»mrmand area - “Y Bascule bridge L= mIT R - A -
Comp_ﬁrf- the ] - Y Sugpcnsion bridge - T - - . Y _ N
R ) vY Swing bridee, e - } L T - at - U L
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Conventional pattern test series 2023 (total & Papers)

Subject wise Mock Tests to Improve Writing Skills.

Personal one to one Guidance by Faculty Members.

Personal counselling sessions and Two Mock Interviews.

Special Exam Oriented Notes will be provided to save Time. (PDF/Printed/ Handwritten format)
100 % Syllabus Completion.

Hypnotherapy & Positive Vibrations Theory for boosting your Concentration & Confidence.
Perfect strategy will be given to Crack Mission AEE.

This batch is useful for MPSC 2023 & MPSC 2024

Hostel Facility will be provided for boys and girls in Pune. (if required)

ol Now 7741008333 /7721008666
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