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(o While designing compression sleel members, one has to cheek
(hat the direct slress in compression on the ¢ross scetional
aren of axiadly londed compression member shall not exceed
06 [ nor (e perminsible stressod catlentated using  the
formula

f{ ‘

[N R

a =006
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where o, = permissible stress is axial compression in MPa

l'\l = ovield stress in M= 200 M .

[~ critical slress is compression = Itzl?,/kg
[ =~ modulus of clasticity of steel = 20 10" MPa
W= [0 = slenderness ralio
! = eflective length
v = least racdlius of gyration
n = a lnctor assumed as 14
Write o program to read the valucs of
(i1 elfective lenpth
(i) least radius of gyration
and check whether the section designed for the column is salc. 9
(i Distinguish - between subroutine, subprogram and function

subprogran. 3 .

Giit A data is prepared in the following format

Columns Sample format Variable name
1 -3 + XX ITE
4-6 XXX MIN
T-21 +X L XXXXXXX [ 4 XXX X

22 =36 1 X XXXXXXX B+ XXX Y

I1tn, MIN are infeper variables and X and Y are real vinriables,

Write n statement to read such a hne, 3
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(a)

{b)

(6}

\ SIZCTION A
A two hinged symmetrical parabolic arch of span 30 m and rise of
3 m is subjected to udl on the left half of the span of magnitude
30 kN/m. Assuming secant variation of the moment of inertia,
determine the horizontal thrust and obtain bending moment

diagram indicating salient values.

A tension member consists of two angles 60 x 60 x 8, the angles
being placed back to back on the same side of the gusset plate.
One leg of cach angle is connected to the' gusset plate. The
outstanding legs are also connected by tack rivets. Find the safe
tension for the member. Rivets arc 16 mm in diameter and power

driven.

A cantilever retaining wall has the following particulars :

Total height of retaining wall from the foundation level = 525 m
Thickness of the stem at top = 150 mm

Tlﬁckness of the stem at bottom = 450 mm

Thickness of the base slab = 420 mm

Projection beyond the face of the stem = 1-0 m

Width of the base slab = 30 m

Backfill surface = inclined at 15” to horizontal

Density of backfill = 16 kN/m®

Angle of shearing resistance = 30°

Check the stability of the wall against overturning.

20

20

20



(7)) 2 051

St A

2. (22) oum 3 scenny abandeon, 30 ot BOT AR 3 Do 03,305
Lo HOBoL FIWAR od wzes 30 kN/m QFOE BOSSy, udl A
N2 daptatal BRY o Ion e, (Secant) B AcaD3obTy,
& 2L 0T OZ3I0  LIWEIY,  AFEDL,  ToNw a3¢§3 m’aoém*aigl
Wa@@ad@oaﬁ &3 230, B0n TeaTeedd, A 20

(f) o¥3n goridpomd 60 x 60 x 8 wow avm Feesnysy Beohd. &
BRCSNYRY, 2ot DRSFET  Posd  (Gusset plate) ol 208
&BnMoh ROLCNS. wéoﬁmom FNCTT 2.0 Clapleiaey mrae?a’&b
qJEJEg ToJde RN, DBrtIodchs BTN, AT w9 E° Baﬁeﬁmf
SRWBE  HOBBEILCONG.  2Tond VT T 0PI am% Q0LNTR,

FOLLACD. OJIIAh 16 oowe PR %Jaoama S Taton SSlavio

B on. 20

(%) 20w PwwBndadh adn Reedod HSORD Wens
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30 (a)

(h

(c}

(8)

Analyse the pin jointed frame shown in Fig. 2 by stiffiess method
and determine the displacement of the joint A ang orees in all the

members, AE g same for all members,

Fig 2

A welded  plate girder has a sSimply  supported span ol 8wy, |y
carvies a uniform  distribufed foad of 120 kN/m inclusive of its own
weight. The size of the plate girder is wel plate 1520 x 8; flange
plate cach 450 mm x 40 mm. Design the conncction between the

flange and web and the vertical stiffeners and its connection.
4

Determine  the moment of resistance of a T-beam sectinn under

limit state of collapse with the following data

Breadth of flange = 1000 mm

Thickness of flange = 100 mm

Breadih of web = 325 i

Tension reinforcement = 7 nos. of 25 mm dia. Fe 4 15 steel
Effective depth = 420 mm

Total depth = 500 mm

Concrete = M%

20

20

20
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4, (a)
(hy
(c}

5. {a)

{10)
SECTION B -

A jet of water issues out from a nozzle which is inclined at 45° to
the horizontal and is held at a level of 3 m-' above the ground.
Observations indicate that the jet strikes the ground at a
horizontal distance of 15 m from the nozzle. Air resistance may be
neglected. Work out

(i) Velocity of jet issuing from the nozzle.

{(i1) Location of the topmost point.

The discharge through a 20 c¢m diameter horizontal pipe increases
linearly from 25 to 100 litres per second in 3 seconds., What
pressure gradient must exist to produce this acceleration ? Also
work out the difference in pressure intensity that exists between
two sections that lie 7.5 m apart. o

Does the velocity potential exist for the two-dimensional

incompressible flow prescribed by

u=x—4y

'

v =-(y+ 4x)

If so determine its form as well as that of stream function.

A roughened thin board 25 c¢cm wide 200 c¢m long moves at 3 m/s

throuph water. The boundary layer is 5 cm thick both sides at rear

end of the board and the velocity distribution is prescribed by the
1/4

relation lu_ = :é . Find the drag force and express it as a pure
[}

number independent of thickness &.

20

20

20
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tby A trapezoidal channel having bottom width 6 m and side slopes of

2 horizontal to 1 vertical is laid on a bottom slope of 0.0016. If it
carries a uniform flow of water at the rate of 10 m%s, compute the
normal depth and the mean velocity of flow. Take Manning’s n as
0-025.

Derive on the basis of dimensional analysis suitable parameters to
present the thrust developed by a propeller. Assume that the
thrust P depends upon the angular velocity w, speed of advance V,
diameter D, dynamic viscosity p, mass density p, elasticity of the
fluid medium which can be denoted by the .speed of sound in the

medium C.

20

20
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6.

(a)

(b)

(c)

(14)

SECTION C

A sample of sand in a direct shear test fails when the normal
stress is 300 kN/m2 and the shear stress is 200 kN/m?% Find the
angle of internal friction and the principal stresses at failure.

A settlement analysis carried oul for a proposed structure indicates
that 8 c¢m of settlement will occur in 5 years and the final
settlement will he about 40 ecm. The computation was made on the
hasis of double drainage condition. However, subsequent borings
established that there was only single drainage condition. Make an
estimate of final settlement and settlement in 5 years for the

changed situation,

A continuous footing 1 m wide is to be founded on a silty sand
stratum at a depth of 1 m below ground level. The water table is
at a depth of 1.5 m below ground level. The unit weights of silty
sand above and below water table are 18 kN/m? and 21 kN/m3
respectively, The results of standard penetration tests conducted at
various depths are given below :

Depth below ground level (m) 20 30 40 50 60

Observed N-value *¢ 17 923 928 35 49

Determine the average corrected N-value upto significant depth.

Calculate the net ultimate bearing capacity of a rectangular footing
15 m x 30 m in plan founded at a depth of 2 m below ground
surface. The load acts at an angle of 20° to vertical and is
eccentric in the direction of width by 20 c¢m. The saturated unit
weight, cohesion and angle of internal friction are 20 kN/m3,
17 kN/m2 and 20° respectively. The natural water table is quite
close to the ground level.

20

20

20

20
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{16)

(b)y A 300 mm diameter concrete pile 10 m long, was driven by a

(c)

double acting hammer of weight 22 kN, the height of fall being
75 cm. The driving was done with a short dolly and cushion and

the total set in the last five blows was 15 mm. Calculate the

uitimate load that can be carried by the pile using modified Hiley’s
formula. Assume the efficiency of hammer and coefficient of
restitution as 90% and 0-5 respectively.

A retaining wall with a smooth vertical back retains cohesionless
soil for a depth of 10 m. The soil consists of two layers and the
top layer is 6 m thick. The properties of soil are :

_ Angle of internal friction ° Unit weight
- Top layer 30° : 19 kN/m?3 ;
'Bottom layer 36° | 21 kN/m® ;!

S

Determine the magnitude of resultant active lateral thrust by
Rankine's theory. The ground water table is at the top of the bottom
layer.

20

20
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(2)

SECTION A

(Building Construction)

Quegtion 1 is compulsory.

Angwer any three subdivisions :

tay

{b)

{h)

(c)

Deseribe the various Lypes of tosts conducted on earth to find its

suitability for manufacture of standard bricks. 20

Explain with neat sketches the various forms and advantages of

flat roofl con struction, 20

Describe how you would achieve fire resistance in the construction

of roofs of buildings for safely. 20

Explain the different kinds of estimates used for the valuation of

buildings, giving examples of cach type. 20

Discuss Lhe comparative. merits of various types of building

slements used for masonry work. 30

Write short notes on - 30
(i) Through stone and reveal
"1

(i1) String course

(ii1) Buttresses

What are the properties and uses of ferro-cement 7 15
Briefly explain ° 30

(1) Setting and hardening of cement
11y Light weight concrete
(1) Alkali-nggregate reaction

Explain with neat sketches how to determine the trial setting time

of cement, as per 1S code. 15
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4. (a) Explain the varieties of materials used for plastering the surfaces
to meel specific requirements like fire proof, sound proof and
enhanced durability. Describe the method of preparation and

application.

(b) Distinguish between the following :
(i) Timbering and form work -
(iiy Painting and pointing
Gii) Cavity wall and partition Wall

(¢) Show the method of providing DP.C. for the basement floor of a

building in an arca having water table at a higher level. What are

the ill-effects of dampness in buildings ? 20
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6.

(6)
'

SECTION B

(Fransportation Engineering)

Question 5 is compulsory.

Answer any three subdivisions :

{a)

th)

(c)

(d)

(a}

Give reasons for the following

(1) The fouhng points are normally provided with detectors.
(1i) The CTC system is generally not favoured in our country,
(ii1) The action of hump yards is a litlle uncertain.

{iv) Increase in speed will result in reduction in the passenger
carrying capacity of the train.

Define gauge problem with special reference to Indian Railways and

bring out the effects of variations in the width of gauges.

Write short notes on :
(i) Modern surveying instruments and techniques

(11) Eslimate of cost

A five-degree curve diverges {rom a three-degree main curve in the
reverse direction in the layoul of a broad gauge yard. If the speed
on the branch line is restricted to 35 kmph, determine the

restricted speed on the main line.

-+

Draw a neat sketch of a simple right-hand turn-out and name the

various component parts.

. 1
~Caleulate the necessary elements to set out a 1 in 8 turn-oul

taking off from a straight B.G. track with its curve starting from
the hecl of the switch and ending at a distance of 864 mm from
TNC, given that heel divergence is 136 mm and switch angle
10 34’ 27”. Make a free hand sketch showing the values of

calculated elements.

20

20

20

30
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7. ()
(b

8 (a)
(b)
{c)

(8)

Write short notes an -

(i) Maintenance of track in track circuited areas
(ii) Turn table and triangle

Distinguish hctwc.en the following : 30
{Ii} ‘Repeating’ and ‘Co-acting’ signals

(11) ‘Long welded rail’ and ‘Short welded panel’

Mention the objects of signalling. How are signals classified ?
Mention the functions of each of the signals. 20

What type and size of ballast are required for measured shovel

packing ? . : 10

How many gauges exist on the Indian Railways ? Give the widths

and route-kms of each of them. 30



.

(9) Oy

() 3CoedEed 208w Ut

1) IFB03E (track circuited) BRINGD Zpny AT B,

Ui} &afe edepyess ) §inees.

FINTYne aésaéﬁa“md AFTORA : ' 30
0 'Booecge D B@IIeAean’ Koesrivs,

G “Degde 3xboriom G’ Sy ‘NG Broran TR,

Xoded eadod wgesdem ? soseswmd aer ajﬂersaztoagd ?
Taoleowd modess TODES 394, 20

Eﬁﬁ':-?é ? 10

Qo030 czjej;eoi:g) W& Reertndn 0 g D,308n0m8  earte) FTorim
S330NE — & 80e mﬂaig{ 3403, 30

[Turty ovoy



05/2

16.

Question 9 iy compulsaory.

(10

SECTION C

(Water Resources and Irrigation Engineering)

Answer any three subdivisions -

fa)  Explain the hydrologic eycle with the help of a diagram. Mention

()

fc)

(d)

{a}

(h)

different. types of precipitation,

Wheat i to be grown at a certain place, the climatological
conditions of which are given below, Determine the consumptive
use and ftield irrigation requirement, if water application efficiency

s 70%. Use Blaney-Criddle equation and a crop factor equal to 0-8.
Month Average monthly Ii Monthly 9 of !Usef'ui raiiﬁfall?
‘temperature © C ! day-time hours of the . cm |

- : : ' year | i
- November 190 | 7-19 i — i
" December . 160 lli 715 1.2 !
January 125 ; 7.30 ' 0-8 !
- February 130 _ 703 | —

What are the different types of weirs ? Explain with neat sketches
the circumstances under which each type is adopted.

How is a dam site sclected ? What is the importance of sub-surface
exploration in a dam project ?

What is a Siphon‘ Spillway ? Describe with a neat sketch the
component parts and functioning of Saddle Siphon Spillway.

Describe different methods of controlling scepage through an earth
dam and its foundation.

Determine the balancing depth of an irrigation channel for the
following details :

Bed width = 8 m
Side slopes = 201 (in Ailling)

= 1: 1 {in cutting)
Top width of embankment = 3 m
[Full supply depth = 5 m

Free board = 1 m

20

20

20

20

15

20

2(5
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12, 14

ih)

(12)

Design g tube well for e tollowing dagg

Yield required = 0-2 cumee

Thickness of confined aquifer = 35 m
Radius of ¢ipelo of influence = 300 m
Coelfficient of Permeability = 3.43 m/hour

Draw down = 6 m

What is flood routing ? Explain the graphical method ot flood
routing. 15

What are ‘Cutoffs’ ? How are they used ag 4 method of piver
training ? Draw o Cross-section of g suide bank, 15

What s meant by ‘regimen of a rivey’ ? Design  an irrigation

channel secting for the following data - 30

i

Discharge = 3¢ cumecs

Silt factor 10

i

1
Side slope = = 1
Side slope 5

LY

t
Determine the longitudinal slope also. ,
Write short notes on ' 30
(1) Tile drainage !
(1) Aqueduct

(1) Spillways
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30

§ @° Ceklon® Qosdesd 7 § B Cwtlonts MHduf HGeITEY 2EdA. 15

‘LIS’ (Cutoffs) ooddes 7 &bt QoDoB el HeEEen BHNY,
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SECTION D

(Environment Engineering)

Question 13 is compulsory.

13. Answer any three subdivisions :
(a) Explain the master plan method of forecasting future population. 20
(b) What is coagulation ? Explain the usage of different coagulants. 20
(¢) Name the different leak detectionlmetholds -in a distribution system. 20 -

(d) Explain the Plenum system of ventilation, 20

14. (a) Analyse the pipe network given below, using Hardy-Cross method. 35

400
2 m3/sec m
¢ 20 mm
500 m 500 m
@ 35 mm @ 30 mm
¢ 400 m
¢ 25 mm 2 m¥/sec

Take Hazen-Williams constant as 100.

(b) Data given below is data of two solutions A and B. Find the pH of

the resulting solution when they are mixed. 25
‘ pH I Volume in lit. \
!Solution A 6-5 ': 1

ES{Jlution B: . 7-2 .! 1
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15.(ay  Explain the constructional features of a manhole ‘and jts types.

(b)  Design a single stage high rate trickling filter for a sewage {low of
3 million litres per day. BOD of sewage is 250 mg/lit, BOD removal
expected is 70. Adopt a recirculation ratio of 0.3, 30

16. (a) What are traps ? Give the requirements of g good quality trap,

Mention the types. 30

Il

(b)  Give the advantages and d_isadvantages of solid waste disposal by
sanitary landfill, 320



{37 05/2

in (o) Smat@Eece’ dudab ORERYS, S SRFTEL? HaNvEy S0k 30

(V) m3bmsd, 3 AWK, Qewicorty Boved Dt BRBIT)N DITOIT LRI
SRR JeHE,T ARG OFEEs; Seak. favid dod BOD o
250 myg/lit SN, Qded BT BOD Jsbhweos 70. HhTouom uees
0.3 w@éaﬁ&h&a% 30

16, () t32,,5° womddesd 7 w03 s s 6, 0 N33y 393, wRnY

iy

S300NYRR, 392, 30

on_

(23} 32Qe30 0T HP (Sanitary Landfill) Q5o3© SHwod §S8ny 3o
SRGERY Semoboh VDTN T BIILHONTSY 392, 30

100





