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BT-4/ M-14
DESIGN OF STEEL STRUCTURES—I
_ Paper—CE—204 E
Time aHowed 3 hours] T [Max:mum marks 100

Note :  Attempt five questions .selecting-az‘least one question from
each unit. Use of IS-800 and Steel Tubles is allowed.
Assume any missing data approprzarel 'y and mention the

same.clearly.
Unit-]
1. (a) Whatare high strength friction grip bolts ?.Explain their
advantagesard disadvantages bneﬂy _ &

(b) - Design a bracket connection to support an end reactlon
of 200 kN, The eccentricity of the load is 250 mm as
showmFig.1- - .. . Wi 12

—_——

ISHB.200 | $200KN
#2350 namf
Fig.1

2. (a) Writeshort note off §plices. . 5K
(b) Design atension member using two angle sectlons to carry
200 kN when both angles are connected,
()  on both sides of the gusset plate, and

(i) onthe same side on the gusset plate, .
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YRIAAAE:
S (o) Explintreconeeptofeffotivelength
(b} Designabuil- upcolunmcompo edofhvochmmelsechons

| placed backto back carying an ax1al load of 1500kN.

 Eibete length oftccohmnis$ 5 m Al dwgu smgle

lacmgsystemfor\theabov,eco.lumn‘.Takeg =250 Nmnt’,

s
b, Designaguseed bt oracoi B30 @072 ke,

carrying an axialload of 2000 kN, Take allowable bearing

pressire on concrete s Nimp’, ‘ i
| hidn
5. (o) Explainbieflytheconcepiofweberippling, 5
{b) Abeam consising of ISMB 600 @ 122.6 kg/m, issimply
-~ Supported ove a span of § m, Deteriiethe safe load the

beamcancany assuning et the beam i aferally supporte,
Taket =250Nmm’and E=2¢ [N, 15

6. Design asuiebl scton for  beam gndercarying UD.L.
of60kN/m (inclusive of self-weight) overan effstive spanof
130m. Taked =250 Nimn? and B=2 10 Nfue?, 20

Unit-IV

1 Designaganbygirdertocanyénoverheadtmvellingcranc,haying |

thefo]lowmgdata 4
Span of gantry girder= 6m ‘
(o capacity = 200 kN

Distancebefvieen centres of ganty girder=16m |

(3)

Weight of crane girder= 120 kN
Weight of crab= S0 kN
Minimum approachof crane hook =102 m
- Distance befween centres of wheels=3.8 m
[leight ol il scetion =80 mm
Mass of ailsection =30 kg/m
Take{ =230 Nfm'and E=2x 10'Nhnn, 2

(@) Wt briefly oncurailmentof flange plates 5
~ (0) A plate girder, simply supported over a span of 15 m

catries a fotal wniformly distributed load of 4000 kN,
inclusiveofts ownweight, Thesecton ofthe plategider s
 shovmin Fig, 2. Design the intermediate tiffeners for the

plate girder, 15
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" BT-41M-14 -
FLUID MECHANICS—H
Paper—CE-—-ZOG E |
Time allowed : 3 hours] | [Max:mum marks : 100

Note ;: Attempi five quesrions in ajl F:rst question is
compulsory and attempr one ques'rzon ﬁ'om each unif.

1. (@ Indlcate the most approprlate statement/statements from
the following :

i Atflowis s.ald to be laImnar when
(a) the fluid particles move in azigzag way
(b) - the Reynolds number is high

(¢)' the fluid particles move in layers parallel to the
boundary:

(d) the fluid particles donot move atall.
- (i) Forpipesarrangedin series - | .
(a) the head loss mustbe same inall the p1pes
(b) the velocity must be same in all the pipes
(c) the total .ﬂo'w‘:must be same flowing through
o each pipe :
(d_) the total flow equals the sum of the flow rates
' through each pipe. ¢
(i) Dragis defined as the force exerted by the flowing
| fluidona sohd body |
(a) inthe direction of flow
(b) perpendicular to the direction of flow
(c) atanangleof45tothe direction of flow
(d) inanydirection. '
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@) |
- W) Thedeptlmfﬂowatwmchspeclﬁcenergymmlmmmn
iscalled |
(8) normal depth
(8) cnticaldepth
(¢) altematedepth
() conjugatedepth, | J

(b) Fillimtheblanks with appropriate word/words

() Theratioof average velocity o maximum velociy for
Steady laminar flow incircular pipess ...

(t) Separation of boundary layer ocelrs when dp/dx
bOCOMES v,

(i) Whenafa]lmgbodyhasattamedtenmnalfallve oy,
- theweightofthe bodyisequalto....

(i) The speciﬁc speed of a turbine hag the dimensions
) o . b

©) Wnte‘T’fortrueor‘F’forfalsestatementﬁomﬂlefoﬂomng

statements;

() Turbulence n flow iruplies the random component of
velooty superimposed onmean flow.

(i) The divection of lf force on an irmersed body s

tangentialtothe direetion ofmotion ofthe body

) Thespeiicenergyinan opnchamnelisesumof
datun head and thedepthoflow

(v) Anormal shockoccurs when an abrupt change takes -

place supersonicto subsonic v 4

(d) Writeshortanswers for thefol lowing:
) Stoke'slaw
(i) Equivalentpipe | ,
(i) Elasticwave, . 6

[s42

(3)
Uit

2 @) Derivearelationshipformeanvelocitydfﬂowaaviscous

fhuid through a circular pipe. Also show that the loss of
pressure head inny given length ofthe pipe varies inearly
withthe mean velocity, 10
(b) Therail laristan etveena ycraulic pgerand
the cylinder walls is 0.05 mm, the length and diameter
of phunger being 20 cm and 0. espectively, Calelate
the velocity of leakage when the difference of pressure
between the two ends of lunger s 10.m of water: Teke
viscosity as.0.0125 poise. 0

-3 (a) Distinguish the total energy fing and the hydraulic

gradientlne. | -8

(b) Colulate thediffrence i watersrfae levatonsofthe

two tanks connected by a horizontal pipe of diameter
2 emand length 500m. The rate of flow of water through
the pipe is 250 Us. Assume friction factor fto be 0,033,
Consider relevant losses. ‘ 2

Unit-Tt

4. (8) Distinguishastream:ined bodyand a blufFbody.

(b) A mandescendsto the gromnd from an actoplane with the
helpof apatachute whichis hemispherical i shapeand s
adiameterof 3 magainstthe esistance ofairwith a uniform
velocity of 25 m/s. Caleulate the weight of the manif the
weight of parachute is 981 N. Take C, a5 0.5 and he
density ofairas 1,25 kg/m, 12

5. (a). ‘Showthatthe critcal depth s two-thind the specific energy

inachannel of rectangular section. §
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(4)

(b) Calculate the slope of water:surface ina rectangular channel
of width 20 m and depth of flow 6 m that carries a discharge
‘of 50 m*/s. Take bed slope of the channel as I m 5000 and-
- 'Chezy S coeﬂiment as 60. - E 12

Umt—III

6. A gasisflowingthrougha honzontal pape ata temperature of
4.0°C. The diameter of the pipe is 8 cm at a section and the
pressure there i 1S 30 N/em? (gauge) The diameter of the pipe

| suddenly changes from 8 cm to 4 cm and the pressure at the
section downstream is 20 Na‘cm2 (gauge). Calculate the velocities

of the gas at these sections assuming an isothermal process. The

value of R may be assumed as 287.14 Nmfkg°K and the .
atmospheric pressure as 10 N/em?. | - 20.

7. Derive an expression for the velocrty of sound wave
in a compressible ﬂuld when the process is assumed to be

) adiabatic. “ ' 20
o Unit—IV P

8. (a) Provethatthe areaofindicator diagram is proportional to

the work done by the reciprocating pump. . . - 10

(b) A centrifugal pump delivers water against a head
of 15 m and design speed of 1000 rpm. The vanes
are.curved back te an angle of 30° with the peniphery.
The impeller diameter is 300 mm and the outer width is
50 mm. Calculate the drscharge of the pump if manometnc
'efﬁcrency is 90% | 10

D © A reaction turbine works at 500 I p m. under ahead of 125 m.
Its diameter at inlet is 120 cm and the flow area is 0.5 m?.
The angles made by absolute relative veloc1t1es at inlet are

- 20° and 60° respectively with the tangential velocny Calculate
the volume flow rate, the power developed and the hydraulic
efficiency assuming whirl at outletto be zero. 20
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 _BT4/M-14
SOIL MECHANICS
‘Paper-CE~208E .

| Time allowed : 3 hours] e - [Maximum marks © 100

Note : Attempt five questions in all, selecting atleast one Jrom

I. .

each unit.

TR Unit-I i

(8) What do you understand by resid;ié] soils and transported
- Soils ? | - TR R 8

(b) Draw the plasticity chart incorporated in IS : 1498 (1970)

- and give the group symbols of the various regions in
thechart. =~ = = LR £ 12

- (@ Howis permeability of soils determined inthe field? 12
(b) A horizontal stratified soil deposit consists of three layers,

each uniform in itself, The permeabilities of the layers
are 4 x 107, 25 x 10~ and 7.5 x 10~ mm/s; their
thicknesses are 6,3 and 12 m, respectively. Find the effective
average permeability of the deposits in the horizontal and
vertical directions, ' i 8

o Unit-1T
The following data refers to a compaction test as per Indian

__Standard using light compaction : 20

Water content (%) 8.5 |12.2113.75[15.50{ 18.2 [20.2

Weight of wet sample (kg) [1.80 [1.94{ 2.00 | 2.05 |2.03 |1.93

- If the specific gravity of soil grains was 2.7,

® Plot the compaction curve and obtain maxnnum dry unit
* weight and optimum rnoisture content, |
(@ Plotthe 80 per cent and 100 percent saturation lines.’

rumove



(2)

. - (a) - Whatis quick sand ? How would yoﬁ caleulate the hydraulic

gradient required to create qulck sand conditions in a sample
of sand ? : 10

(b) Explainthe mechatiics ofplpmgmhydzauhc structures. What
methods are used to increase the factor of safety against
piping? o 10

- Unit-II o
(@) Discuss the essential differences between Boussinesq’s and
- Westergaard’s theories. For which condition do both
these theories yield approximately the same value of vertical

stress ? _: | B 12
(b) Howfarisit justifiable to adopt Boussinesq’s theory for
predicting the vertlcal stress in sand deposits ? - 8
(a) Differentiate between primary consolidation‘and secondary
- consohdatlon = - 8
(b) - Discuss Terzaghi’s theory of oonsohdatlon, stating the various
assurnptions and their validity. - : 12
What do youunderstand by :
(1 UUtest
() CUtest
(i) CDtest | _ |
(iv) UCtest " | 20

Explain with the help of neat sketches.
(a) How do tension cracks influeﬁce the distribution of active '
earth pressure in pure coheswe soils ? : 8

(b) Discuss Culmann s graphical method to estimate active earth
pressure on in inclined wall with positive surcharge. 12
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i BT-4/ M—14_ '
SURVEYING-II
Paper-CE-210E

Time allowed : 3 hours] : {Maximum marks : 100

Instructions :

() There are eight questions in this paper. All quesrzons
carry equal marks.

(i) Attempt five questions in all selecting at least one from
each unit.

Unit—L

1. (a) Derivearelationship for axis signal correctlon in geodetlc
trigonometric leveling. 10

(b) Following reciprocal observation were made from two
points P and Q. PQ = 6996 m, Angle of elevation of Q
atP=1°56"10", Angle of depression of Pat Q = 1956°52.
Height of Instrument at P and Q = 1.42 m. Height of
signal at P and Q = 4.07 m. Find the difference in
level between P and Q and the refraction correction.
Rsin l”=30.88’m, ' ; 10

2. (a) From anm eccentric station S, 12.25 m to the west of
main station B, following angles were measured,
BSC=76"25"32", CSA = 54°3220" The station S and
C are on the opposite side of the line AB. Calgﬁlate correct
angle ABC, Lengths AB = 5286.5 m, BC = 4932.2 m
respectively. : 10
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(2)

h (b)‘ Whatismeantby eccentictyofignal  How wouldyou

correct the observaion when made wpon 20 eccentric

sgel? Ry 0
Unitll

3 (0) Thre anglesA,BandCare0bscrvedatastationDclosing
thehorizon, along with their probable ertors i provided
below. Determine ther comected values,

AT 4 B=136" 830" +4* s

C=lfseiresr - 10
(b) 'Whatisnonnalequation'?Disr:usswithanexamplehowto
detivenomalequetionof nunknown, 10

4 (0) Explainin detal about Ly of tandom errors, Provide

Sulable g, necesay, | 0

(b) Adjustthefollowinganglé's’closingtl.le'hoﬁzon:
A=LI20 48" weight=4: B=90"30 12" weg=1,
=56 200" weght=2,D=100057 (4" weight=3,

Unit-1II

5. (1) Determine hou angle and declfnationof astar from the
followingdata;

Alfiudeofasar= 2130 Azimuth of the sar = 140°

and latitude of observer =4g'N 0
(b) Weteadetailed noteon variouscoordinate systems useq

inastronomy, - - 10

b (3 Derivesuitablerelationstocalculatehouranglez lifudeand
azimuth when starisat clongationusing Napiers e of
ngftugkdtoge, 10
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(b) Find LMT from the following data: LAT= 130 12m40s,
ET at GMN = 5m 10,655, additive 1o apparent

time and increasing at 0,225 / hour, longitude of the
place=20"30" W 10

Uni-]V

T (&) Derive parallax equation fo determining elevation and
ground coordinate ofapoint 10

(b) Asection line AB appeafs 1016 omon photograph for
which the focal length= 16 emy, The coresponding line
measures . 4emon amapwhichis toascale of /50,000,
The temein has anaverage elevationof 200mabovems|,
Coloulatefyngheightof thearwafiabovens, 19

8 (1) Atowerlyingonflt 20ea having an average elevation of
800mabovcmslWasphotographedwithacameraoffocal
length=24 em, The distance between the image oftop
and botiomofthe tower measires .34 o onphotograph,
Aline AB=200 m on ground \mcasures 12.2 cm on the
same photograph. Defermine height of the tower ifthe
distance of the image of the top of the tower is §.92 cm
from principal poit, [0

(b} Write detaled note on aeril camers, Provide asuitable
diagram, o 10
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