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Candidates shbuld attempt Questions no. 1
t and 5 which are compulsory, and any three
i) of the remaining questions selecting at least
| one queﬁtiorf from each Section,

The number of marks carried by each
question is indicated al. the end of the
question,

9
r Notatibns/terms used have' their ysyql

meanings, unless otherwise indicated.
If any data is considered insufficieni, assume
suitable value and indicate the same clearly,

Newton may be converted to kg using the
; “y equality. 1 kilonewton. (1 kN) = 100 kg, if
- _found necessary.
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SECTION A

(a) A body of mass 1000 kg is acted upon by a force of

(b}

(c)

https://iasexanport aks:_conf not es

80 Newtons which increases uniformly until it”

becomes 100 Newtons in 4 minutes. If motion
starts from -rest in the-direction of force, fidd the
velocity of the body-.at the end of 3 minutes from
the start-and the distance traversed, "

A steel rod of length 300 #fm and diameter 30 mim,
is subjected to a pull P’ while the temperature is
100°C, If the total exténsion _"?f' }hé rod is 0-40 mm,
calculate the magnitude of .‘P":'ﬁTakg.-"a’ for steel =
12 x 107 per °Gh and E = 0-915 x 1012 N/m?

4
If the velocity-components of two-dimensional flow
are "

3

"' Ux.g= -3::3— + 2x — x%y and
o 3
=xy2 -2y - X_
~

thain v
(i) Stream function — .

(ii) Discharge passing between two points (2, 3)
and (3, 4),
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(d) An open cylinder of 40 em diameter and 90 cm
‘height is with water level upto 40 cm,
If the cylinder is rotated at 160 r.p.m. about its

axis, calculate the pressure head (i) at the bottom

of the cylinder at edge and (ii) at the. centre of the”
cylinder at bottom, ' 2.

- nﬁ‘.’:'l-;‘l.ﬁ‘“ e

|
(e) A vertical rectangular gate is 3.0 m high and

2-0 m wide. It is hinged-at the top. I'-t."-'the_ water is
standing upto a depth of~'_}r5 m above ..'the-'top edge

Ei'ﬁ‘.{\ 5

of gate on one side, determine the force required at

ﬂ

the lower edge of the gate SP that gate remains

_c]osed — 12
N 4§ |
ALY
i
1-5m
{ Kinge
" T L —Ta
"
4
F‘ 3:0m
T p |
. —
\ <~ F (Force)
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(@) A railway truck is loaded so that the pressure on

{b)

(c) ,@ trapezoidal channel has a side slope of 1 : 1.

‘each wheel is 5500 kg weight and the centre of

© (ii), Speed ratio

Ji. (iv) OQOverall efficiency
L

gravity of the loaded truck is 1-5 metres above

the rails. The centre-to-centre distance of the .

wheels on an axle is 1-75 metres.

Find the pressure on the inner and outer - rails / *i
when the truck is going. round a curve .of :‘
440 metres radius at 48 km/hour. g = 9-8 m/sl2. 30 ]
A Kaplan turbine is working under a head of f
75-0 m with a speed of .l'érO r.p.m. The rate of flow ‘*‘S
for the turbine is 200;0 m>/s. The diameter of the ﬁ
runner is 6:0 m and diametérﬁof hub is 3:0 m. The ﬁ
turbine is developing 90000 kW power. %
% & | A
Determine ‘o [ 15

(i)  Flow fatio
(i)’ Sﬁeciﬁc speed

It carries flow of 12-0 m?¥/s at a velocity of 2:0 m/s.

It is to be designed as most economical
cross-section. Calculate the area of concrete lining
for 100-0 km long channel. 15 |
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2. (31) T& W9 & & 39 d@ Wika R a2

> S g, U& Mo % W fFael e 440 Hiew
i 2, 48 km/hour § ST @T &1 q9 ST T4T A& awent
%awﬁﬁrmwﬁmﬁmﬁmaﬁml __
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3. (a) 'Draw the Maximum Shear Force and Bending
Moment diagrams for a girder of span 25-0 metres
traversed- by ‘a load of 2:0 kN extended over .a
length of 6-0 nietres.. 15

(b) A cast iron column of circular section of 20-0 cm!
external diameter and 2-0 c¢m thickness aind of ¢
height 4-0 metres is required to carry 15:0 kN at
an eccentricity of 2:5 cm, If both ends are fixed, find
the extreme stressesin the column sectlon 15

' .._.r.ih\. Laah

) A20m wide and 6-0 mflong~plate moves at a
velocity of 1-75 m/s pardllel to its length, through
a stationary air of density 1"2% I%é,v’m:3 and viscosity
of 1-8 x 10~® Ns/m?, L
Determine the drag force on one side of a plate
assuming < [ ) .

Y iy waa™ BN T L v e s

()  Laminat flow boundary layer.
(ii) _Turbulent flow boundary layer. 15

(d) Draw ::foll.awing water surface profiles of gradually
varied flow, stating conditions Jjustifying the- types __
of proﬁles 15 4

(i) "l M2' type profile

(i) 8, type profile.

\ (iii) c3 type prc;ﬁle
" {iv) A sluice gate in a channel with mild slope to

supply water in a channel from reservoir

C-DTN-L-DFA ] [Cantd]]
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4. (a) A steel beam'is of cross-section of right triangle of
dimension 40 mm wide and 60 mm depth having

yield point stress Y = 280 N/mm? Evaluate the

Fully Plastic Moment for the condition that theg”

neutral axis passes through point ‘B’ as _shown in
the figure below and divides the right triangle into
two equal triangular parts. Assume that the plane
of the load passes through, the ceﬁtroiﬁs of two

&

triangles thus created. ’*

Ax ) B —

N

v

Plane of the Loads

C-DTN-L-DFA 10 [Contd.] -
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(b) If the velocity of the flow through -orifice is
dependent on diameter of orifice (D), head (H), and
acceleration due to gravity (g), by using

Buckingham’s method, frame the equation of |
velocity through orifice. ©As
(c). Water is flowing through two pipes one of 10 mm

diameter and second of 5 mm dlameter and both

are discharging in 12 mm diameter; plpe The rate
of flow in 10' mm dlameter s 1-0 cc/s If the
Reynolds number for 12 mm. dlameter -pipe flow is
4000, determine the rate of flow in 5 mm
diameter pipe. Consider kmd'egfhatlc Viscosity equal
to 6:5 x 10~ m?/s. - 15

¥ f
- |

L]
Vi
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SECTION.B

5. (a) A pretensioned beam 250 mm wide and 300 mm
deep is prestressed by 12 wires each of 7 mm

diameter initially stressed to 1200 N/mm? with

7
F s

their centroids located at 100 mm from soffit, _
I

Estimate final percentage loss of stress due 'to
elastic  deformation, creep, shrinkage © and
relaxation using IS 1343 ~ 1980 "Code and the

following data :

Relaxation of steel stress 5 %0 N/mm?
) -

Eg = 210 kN/mm?2, E, = 35 KN/mm?
-

.Creep coe.fﬁcigé'ht ¢ =16
J

Residual shrinkage strain = 3 x 10~ 4 12

(b) :De;;ign!the battens for top chord member of a steel

‘ _{bridge truss. It is 6 m long and subjected to an

‘axial load of 600 kN. Slenderness ratio is

limited to 70 — 90. Allowable compressive stress =

1100 N/mm? The member consists of 2 ISMC 175

\ with a steel plate of 240 x 8 mm at. top. 12

.r g A

C-DTN-L-DFA 14 [Contd.]
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5. (37) ©h Yhaad @ T uE, S 259_.mm%|“1:é>pf LRl

300 mm &Y 8, B 12 TR ¥ w1 ¥3F &
M 7 mm 8, 1200 N'mm? & o=l g0 0@
Sfeer fher T @ | 3 O & FEE e W
100 mm T FERAT § | IS 1343 — 1980 ST

T Sideet &l fasifa = 90'N/mm‘2

E_ =210 kN/mm?, E, = 35 kN/mm

Tig foquT Tt g;=1-6 5' /
ey W5 ool = 3 x 107

& ¥A ?ﬂﬁ‘@f yearey fawqur, " fawur,
Tga- i - A%ty 3 o oifen wiiea woed

21 &l e I | 12

() @mﬁﬁgﬁ%wﬁ@mw%maﬁ

(Hattens)WWWIWSmW%W

W[ W 600 kN I S%F 9 @Rl T §

AT (FET) ST 70 - 90 T WK € | AT

gieq wfoad = 100_N/mm2% | 98 3Egd @

\ ISMC 175 9 & 2 f5a& ¥ W 240 x 8 mm H
T@E @ A g | 12
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e
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- |
|
L a
X-—H=-q-—1F-%X
- ! | —~18MC175 {
ISMC 175 : - { f
_. | '
-
,_ 1 ’r.-\;—z Batterl
v A\ 7]
Properties of ISMC : f,'f ' ..a'b .
A=2438cm? I_= 1223‘:},&4
w=191kg/m  L_.=121-0cm? ¢
._ Wk (
t=102mm_ o “r, =7:08¢m
R
ty=5Tmmp ¢ 1y =223cm
cyy'='2-20‘cm
ti - Allowable Streéss in
Ir | Axial Compression -
| N/mm?
4 70 107-5
’P \80 1007
90, 92-8
. 100 840
110 753
\ 0 120 67-1 )
. . ]130 59.7
140 53-1
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(c)

(d)

{e)

6. (a)

‘- C-E—— SRR R
-

Design a short concrete column to carry an axial

factored lead of 1600 kN, Use M 20 concrete and

Fe 415 steel. Unsupported length of column is
{12

3 m.

A partially saturated sample from a borréw pit

has a natural moisture content of 15 percent and

bulk unit weight of 1-9 g/cc. The gpeqiﬁc '_gravityﬂof

solids is 2-70. Determingfthe degree of saturation

and void ratio. What wﬂl be the/unit weight of the
|

sample on saturation|? L J
r

{
A masonry dam;.}ia's pervious sand as foundation.
Determine the Imaximum upward gradient, if a
factor of sfiféty of 4 is required against boiling. For
‘the sand the porosity, 11 = 45% and specific gravity

of sblids, G = 2-65.

d
Eor the retaining wall shown in figure, the

ftetéined soil is well drained sand having unit
‘weight of 16 kN/m® and angle of repose 30°,

The safe bearing capacity of the soil below is

170 kN/m?2. The coefficient of friction between.

concrete and soil below is 0-73.

https:/ /i asexanportal .com not es
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6. <a¢)ﬁaﬁﬁa§n§srﬁwﬁﬁﬁ st ey

w ITAfEd W ® R dmw 9w
16 KN/m® 791 fagm @101 30° @ | 419 & gy =

12

12
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* Find the factor of safety against sliding and -
overturning. Fing eccentricity associated with
vertical load, Check: that thicknegg of stem 184
sufficient and find vertical steel required in sten; /-
at its base and at 2 metres from top. Ignore passive
Pressure while checking stability. Draw neat
sketch showing the steel of stem, "

£ T 7 _T
| /
{
¥ [
< {.L
Vi
= \ .
L
Y |
0-55'6}. ) e 16 m .
. - .
045 m]
l F.lm ’ .J | _H.._I*Gme-—*
H 04 m
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(b) (i) A strata of normally consolidated clay of
thickness 3 m is drained on one side only.
It has a hydraulic conductivity of
k =5 x 1078 ¢cm/s and coefficient of volume ;
compressibility m, =125 x 102 cm?%s. |
Determine the ultimate value of thed *
compression of the stratum assuming a !
uniformly distributed load of 250 kN/m?
and also determine’the time required for
20 percent consolidation. | 20

(i) How is congblidation different from
compaction ? What do you understand by the
terms — immediate settlement, primary
consolidation and seé%ﬁ{dary consolidation ? 10

7. (a) Figure shows'the cross-setion of a plate girder.
The shearsforce at this section equals 800 kN.
Using 20 mr;l diameter bolts design (i) Flange to
web cofinection, (ii) Flange angle to cover plate
connection. 30

e 360 x 20

20 mm

===~ Edge of the web

|
20,_1nm_-----'9._‘l

' 4

ISA 130
{ 130 x 12
1800 6 mm 1790
ISA 130 x
130 x.12 .
\ ¥ ' - - Edge of the web
'- N T
4 20 mm 4 t A
80 80 36_0 % 20
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20 mm ---;7

g gufa gfee WSt 3 m Al €,
Yo T ued § ovErfed § | 9 S
TASd]  k=5x 108 cm/s  dU AEAA
Yiigdd OTF m, = 125 x 102 cm¥s B |

TG S R 250kN/m2wm%§q T

1 TGS A J1a HifC 79 20 Sfavd
w%mwwﬁ%ﬁm
ST | _
gua, SR 4 34 fe 8 2 99 99,
maﬁawm@?ﬁwwqﬁﬁm
F GHFA § 7 '

7. (a)ﬁaﬁ@@zné'{%trﬁ%‘d@rﬁ@mw%l
< UREdT T SYETUT Iel 800 KY/F TR ¢ |
_ ‘20mmm%ﬁqﬁw7ﬂ§"gﬁaﬁw
™ m -4

i & ]
ﬁa@mﬁwq@mmﬂml

360 x 20
20 mm

R

I5A 130 %

:;; , 130 x 12
. 1800 (1790

ISA 130 x
130 x 12

< - e fFm

20

10

30
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(b)
‘active earth pressure and passive earth
pressure. Give two examples of each state. .7 0
() A retaining wall .6 m high, with a smooth
vertical back ig pushed against a sdil
mass having ¢’ = 40 kN/m2, ¢’ = 15° and /
= 19 kN/m3. What is the total Rankine
pressure if the horizontal soil surface carries
a uniformly chstnbuted load of 50 kN/m2 ?
What is the point of apphcatmn of resultant |
thrust ? - 20,
8. (a) Design a two way slab 0% size 35 m x 4- -5 m to
support an imposed load of'2 kN/m? and floor finish
of 1:0 kN/m2. Two adjacegnt, edges of slab are
discontinuous. f .
Assume moderate exposure/condition. Use M 20
grade of concrete and Fe 415 HYSD bars, Assume
depth as per L/d ratio. Adopt 10 mm dia bars. Safe.
shear stress is given as 0-40 N/mm?2, Draw one
typical cross-section along longitudinal direction of
slab and show details of steel. Use following data for
calculating moment : 30
4 .;lil :
1 Short span coefficient o,
" . .. | Long span
I‘-‘y/Lx Negatlve' Positive coefficient o
- moment at moment at Y
continuous edge mid-span
\ 12 | 0060 0045 | 0047
13 | 0065 | 0049 0-047
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B TG A F T 35 m x 45 m KA BAI

(@a)mﬁwaﬁWIW(ﬁa)%ﬂ_ﬂ
I fr erdaa § |

' Wwﬁaﬁﬁwm: Mzoﬁi‘z%
WWFec;wHYSD@@mW%El

A 1/d SO F IRY 919 ST | 10 mm

Y S 9T T4 HAY | G s sfaee |

i fe@n T @ 0-40 Ninfm? ) Be19e (W) & arjeed .

e =7 U efves S-S Wi Tor e

B F oo @ REwy | STt % oM 3
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H&wiﬁmﬁmﬁm{ﬁmﬁwﬁ
oy T | &8 el & T QSR
Hised 10

T ¥faurs fafd 6 m S92 997 390 yvd
T IR R fagew ) s T 9w

TEAE & foeg gden S 2 fygs faw
= 40 kN/m2, ¢’ =15° Td y=19 kN/m? 2 |
R ar—:r T8 W UHHIH sied 9N
50 kN/m? @ @1 B, 79 Tehel {fenet T feheam
€P1T7qﬁmm°rsrﬂﬁ'c:aﬁrw1%@w%? " 20

i o a9l @ Fam Ff, - 30

1 Fl'g léll W]ﬁ W o, Eﬂﬁ l%ﬂ?jﬁf

L,/L,| gad ﬁlﬂﬁ W | reg-fargfa T o

|§ FOTICHSH aﬂ‘ij}’f HATHh Wﬂf‘f d

:. 12\ 0060 0-045 0-047

: 13 |° 0065 | 0049 | 0047
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(b) @

(ii)

C-DTN-L-DFA

A group of nine piles, 12 m long and
250 mm diameter, is to be arranged in

a square pattern in clay soil with an

average unconfined compressive strength qf g

60 kN/m2, Work out the centre-to- centre
spacing of the piles for a group efficiency
factor of 1. Neglect the bearing at the tip of
the piles. (For c, =30 kN/m_;2 assume
adhesion factor a = 0: 9-) { (

What is a stand'/ d pene'tratlon test” ? How
is the data oﬁtal d from the standard
penetration fest d}lzed in foundation

design ?
f

)

L
¢
|

2 6 Eua
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@ @ [ Ol ¥ T G H, W 12 m G a9
250 mm AW & §, Fs g F &
TGRS § st fea W @ .
gey 1 Irdifya e 9He 60 kKN/m2 ® |
W < T 1% foe wph % A E 0 )
7o g oo | Rl & Sl F W
£ H‘TWH]ﬁ'QI(c:SOkN/mzaif%'TQr
RIS TORF o = oggﬁrq)f 20

G maﬁmqﬁw”w% ? g
aﬁmﬁﬁmﬁaﬁﬂ/ﬁwﬁm
WW%@WMWE’;’ 10

_ { {
5 ‘
|
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A

g
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QUi ¥ 300

' 4

SR

5o T Rl 3k st A A pwd

foresr ecra e yaer-uA H fasar war &

3R §9 7T @71 T Jeohkd IOR-YRID D

TG-% I} Siled [T w7 o) fear s

TIRT | FITT-UF R 3fevilkad areay @ 3R

5 falt mrea # for@ IR W BIE b
3?3’1\7?)77/\ [

go7 el 4 '3k 5 sfart & | et ge 7
W gD @US W HH-G-BH B FIT GAdY

fosl i 5o & FR @i |

Yo §o & fome (g sics go1 & 37 § 2T

' gie raege &), a1 [deilge (1 kN) = 100

fbeam (100 kg) @ MR W ged &
feiamyr & uRafda fasar s wear & 1

a3

o L

il
&t—:

d

Note :

English version of the Instructions is printed on

the front cover of this question paper.
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