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Question Paper Specific Instructions

Please read each of the following instructions carefully before attempting questions :
There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Questions no. 1 and 5 are compulsory and out of the remaining, any THREE are to be
attempted choosing at least ONE question from each section.

The number of marks carried by a question / part is indicated against it. ;
Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space
provided. No marks will be given for answers written in a medium other than the
authorized one.

Wherever any assumptions are made for answering a question, they must be clearly
indicated.

Diagrams/ Figures, wherever required, shall be drawn in the space provided for answering
the question itself.

Unless otherwise mentioned, symbols and notations carry their usual standard meanings.
Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left
blank in the Question-cum-Answer Booklet must be clearly struck off.
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Q1.

(a)

(b)

WUEA
SECTION A

@m{aﬁx-ymﬁwwm%%%@ﬁm‘t’w -3 T
y-31& o Il Wﬁmax_—ﬁm/secgqaa = 6 m/sec2 B JET B |
t_oqt FHHT AT 3 m/sec U x-am%sqaﬁw% |m%ﬁwaﬂwﬂw

_mﬁﬁmaﬁmwwaﬂ%ﬁmaﬁﬁm

A particle moves from the origin, in the x-y plane so that at any time ‘t’
its acceleration along the X’ and ‘y’ axes are a,=-6 m/sec? and
? = 6 m/sec2. At t = 0, its velocity is 3 m/sec entirely along the x-axis.
ind the equation to the path of the particle. Also find the minimum
velocity of the particle.
300mmx500mm%mm3@@mww,w%
H 16 mm = I 4 Tl gRT Yaiferd 2 Forae wumeli Hal 40 mm B | o7 T
Tftrd WR g Wiita @ oo 3me TR o wr oft wifte 8, San R R R |
guitan T R |
HoEq % fou swifoes ufese W, 9 Bq Seaien F9equ yaeq #1 e
TR | Mzsﬁsﬁzqa Fe 415 Ug 399Td wif |

30 kN/m
10 m 4m
frafafaa s seamme $ifse .
M 25 shshie o T8, 1, a0 = 3-1 N/mm?
100 A
5 025 | 05 | 075 | 100
bd

T (N/mm2) | 0-36 | 049 | 057 | 0-70

A reinforced concrete beam of rectangular section 300 mm x 500 mm is
reinforced in tensile zone by 4 bars of 16 mm diameter having an
effective cover of 40 mm. The beam is loaded with a factored load
including its self-weight as shown in the figure below.

Design the vertical shear reinforcement for the beam at critical section
for shear. Take M 25 grade of concrete and Fe 415 grade of steel.

30 kN/m
10 m 4 m
Use the following data :

For M 25 concrete, T may = 3'1 N/mm?
100 A
S
bd
1, (N/mm2) 0-36 | 049 | 057 | 0-70

0-25 0-5 0-75 1-00
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(¢) ISMB 600 @ 1202-71 N/m, 51 180 kN &I 31ers wfafsean & feg 230 mm
Tt $e-foars 1 Slar W s 8, % fore sers W ounw ufgent &1 feamsA
FRY | $2 I dan & fo e gww yfded 4-0 N/mm? Td 311316 Gean
O v, = 11 7 ST | ISMB 600 % TR=se) ToTeH 36 FhT ¢ :

T IS f, = 250 MPa
A hI FAEE by = 210mm
TS ! WL ty = 208mm
39 I W t,, = 12mm
I & B R = 20mm

Design a bearing plate at the support for ISMB 600 @ 1202-71 N/m
resting on a brick masonry wall 230 mm thick for the support reaction of
180 kN. Assume the permissible bearing stress for brick wall be
4-0 N/mm2 and partial safety factor v, = 1-1. The sectional properties

of ISMB 600 are as follows :
Grade of steel f; = 250 MPa
Width of flange by = 210 mm
Thickness of flange ty = 20-8 mm
Thickness of web ty, = 12 mm
Radius of root R = 20 mm

d) UH vaTE &7 °, Frafefe 3 gew fog e E
u=2xy @@ v=a2+x2-y2
Zerisu o waTg @va B | gEIT 9 Hed W hifT |

In a flow field, the following velocity components are given :
u=2xy and v=a2 +x2 —y?2

Show that the flow is possible. Obtain the relevant stream function.
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(e)

T 10 m3 % FH Ha1 iage 1 WR 20-0 kN 2 | Tg1 1 Fehiwl 10% & | 3

&1 fafte w7e, G = 2.7 79 "hd € | 59 G H W6 = B oG A
wft el w wRe | g1 vied @ i sue @ dqfa FiR st 9@
HINT | ST F1 @F R, y,, = 9-81 kN/m3 TH wifyu | '

=

e

g

Cik|

Vy = 34 AT, V, = e &1 3@, v, = 9 # wE, V, = 99 @@
AR, V, = 36l 1 T, W, = F W1, W,, = 9l &l 97, W, = 31 &1

R |

A 1-0 m3 moist soil sample weighs 20-0 kN. The water content of the soil

is 10%. The specific gravity of solids, G4 can be assumed as 2-7. With

this information, fill in all blanks in the phase diagram. Also determine

the void ratio and degree of saturation of the soil sample. Assume unit

weight of water, y,, = 9-81 kN/m3.

Water

Solid

Vi = total volume, V, = volume of void, V, = volume of air, V,, = volume

of water, V = volume of solids, W = total weight, W, = weight of water,

W, = weight of solids.
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Q2. (a) T 12 m forgfa areht wufrafoa wshiec a@ &1 syey-ufeag fom § gwiie
IFER B | 9 H 20 kN/m F1 ARG WL 969 HET1 8 | Efoaed aa,
605 mm2 &7 arelt seustt g MY fmen smar 2, M W 1100 N/mm2 =1
Imifires qeufaee @M 8 | FeARIfta YR & @M 8 qd U@ @ % T9Eq 3094
wfea % f Fz w aw & afese &1 favewn Hifve | w@fdea 3§ 15%
B W A hife | Sefie e Y feufy a9 #R @ 3935 mm T 3T
I8 F I I = 13900 x 106 mm4 7 i |

TR i B 8
100
.

- B0 e
500
N ————————————————— gy _* A. H‘ﬁ ﬁt"ﬁ mm ﬁ %
393-5

b i
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(b)

The cross-section of a prestressed concrete beam of span 12 m is as
shown in the figure. The beam has to carry a superimposed load of
20 kN/m. The prestressing force is transmitted by tendons having
605 mm? area, subjected to an initial prestress of 1100 N/mm2. Analyse
the beam section at centre for the stresses induced before and after the
application of the superimposed load. Allow 15% loss of prestress.
Assume location of N.A. as 393-5 mm from bottom edge and I, about

N.A. is 13900 x 106 mm4. 20
f— 250 — _L
100
e
—s 100 —
000
N-----f-a-ad-=o-t ---pA  All dimensions are in mm
393-5
Ast = 605 mm? —_— ] i
L 2z |
100
i j— 200 —| !
Th 99 g 3c9d Hl S g@ e AP, e S| D, YA 91 N, @t
e Q, WA 99 p Td WAl p W A et B | sfuw & oo
AU ek, fshaTens Ty w1 srfadia wey g Hifsu |
The pressure drop AP generated by a pump depends on impeller
diameter D, the rotational speed N, fluid discharge Q, the fluid density p
and viscosity p. Using Buckingham n-theorem, obtain dimensionless
form of the functional relationship. 15
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Qs.

(c)

(a)

@rEel IR qfimae i Th YR T 40 m F B | SR W FHH T&
@ 3-0 m U YW W TEH W 4@ 20 m B | 9k Waw & W
2:0 kN/m2 1 97 2@ @ § | 3 et &1 9’ 5000 kN U9 {TER R F6H1
TR 597 12 m 2, @ YR T Afehad Td dad Sfea deard fuifa
i |

A tapering chimney of hollow circular section is 40 m high. Its external
diameter at the base is 3-0 m and at the top it is 2:0 m. It is subjected to
wind pressure of 2:0 kN/m2 of the projected area. If the weight of the
chimney is 5000 kN and internal diameter at the base is 12 m,

determine the maximum and minimum stress intensities at the base.

& Bl waatis T 6 gl 40 m @ 9938 8 m R | e ufgEl
ST MW 5, 6, 6, 4, 4 kN, Sl TR 4m, 3m, 4 m T 3 m g WE, T
1 ad ¥ gl o F@ 3 Rl 5 kN 9T ged AW # | 99 w3 e
ST 9T SR el & 30 m W 2, @ e # dfaw gvie w1 afeer T |
% Ty oe WR ¥ ordl uRede W s U ofv Sifies wong
gl HIRAT |

A three-hinged parabolic arch has a span of 40 m and a central rise of
8 m. Five wheel loads of 5, 6, 6, 4, 4 kN spaced 4 m, 3 m, 4 m and 3 m in
order, cross the arch from left to right with the 5 kN load leading. When
the leading load is 30 m from the left hinge, calculate the horizontal
thrust in the arch. Also calculate the bending moment and normal

thrust at the section under the tail load.
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b fo # w T sema =y afese gutan mn § | AR Ry e stwsl % R
Tfted § efig wr e =1 Frafon Hifte . 7
fy =250 MPa, L =50m, ty, = t= 30 mm, y,r=15
a9 T R & g Afeed dig § | T F A AR fRw v Ry § aifte
& | 2z-398 % N IMhe 9% b yy-314 F SR e a5 ¢ FE

forem T 2

i
'(-—300:mm—>| l
HE'—I?@;’M

——p E «<— 30 mm
:: 400 mm ,
A R R T T T T Ty z !

[__A:'L

: I30mm

y
I(—300mm——>, "\

5 b’ T ‘c’ Y AT U * Fore ifirren ddfter whiee A9 Re e § |

KL
qqdr JguTd o 40 50 60 70 80 90

e wfieq | 9% b’ H T | 206 | 194 | 181 | 166 | 150 | 134
giaea, £,

N/mm2 # ‘T | 108 | 183 | 168 | 152 | 136 | 121

———— e e o
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A built-up steel column section is as shown in the figure. Determine the

axial load capacity in compression for the data given below :

- f, =250 MPa, L =50m, t, = te= 30 mm, ¢ =15

The connection between web and flanges are welded connection. Both

the column ends are restrained in direction and position. The buckling

curve to be used along zz-axis is ‘b’ and that along yy-axis is ‘c’.

~

w
S
S
B
B

s

W
S
S
B
=

| 30 mm
N 4
— E <« 30 mm
400 mm
[ E J30mm
y

The design compressive stresses for slenderness ratio for curve b’ and

are given below. 15
- o o

Slenderness Ratio = 40 50 60 70 80 90

Design forcurve’ | 206 | 194 | 181 | 166 | 150 | 134

compressive

stress, foq ‘o

; : forcumye’c’ | 198 | 188 | 168 | 152/ | 136 | 121

in N/mm?2
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Q4.

(c)

(a)

U foU U Tre W, g1 wa " gt i wa @ w0 2 | siea =R e

8 20 m i feor § | wiwee w1 @ W, 5o A w@qfta qen 90% € | A g

% 3l # fafie e 27 % s & @ we W {RE sgem 10 @, @

fraife Fifsm

(i) oUaed & 9 fret e W St e fiwe 100 kPa F SO
0 |

(i) 36 TEwE W, WAEA W 20 m I Fw wE F gia v,
Seatet gwrelt wfoee e & | ST 1 TE R, vy, = 9-81 KN/m3
M T |

At a given site, the soil stratum consists of a thick clay layer. The

ground water table is located 2:0 m below the ground surface. Above the

ground water table, the degree of saturation of the soil is 90%. If the

specific gravity of solids of soil is equal to 2:7 and the void ratio of the

soil is 1-0, determine

(i) at which depth below the ground surface the vertical effective
stress is equal to 100 kPa.

(ii) what is the vertical effective stress at the same depth, immediately
after the ground water table is lowered further by 2:0 m. Assume
unit weight of water, y,, = 9-81 kN/m3,

T AFAThR Yeferd shshie i I ¢ohl, I ST & Gell 2, 100 m3 Ft |
Ll | Toh! Y i Tt 6 m x 5 m ot W1 wHA B | T g W e
g 8 | "iawe ifieem fafu & g G 1 ad dami @ fewme dw
I | iR (1 F1E) 150 mm B | M 20 Fshie T8 J=-1 3541d 1 A
i | g9 wftee &

Ocbe = 70 N/mm?2

Ggt = 100 N/mm? (S dreft #ag & fehe)

Ggt = 125 N/mm?2 (Sl aTelt #ag & §0)
2HI ari % fore @fy v e 1o 045 w9 #fife |
A rectangular R.C. water tank with an open top is required to store
100 m3 of water. The inside dimensions of tank may be taken as
6 m x 5 m. The tank rests on the ground. Design the side walls of the
tank using approximate design method. The free board is 150 mm. Use
M 20 concrete and Grade-I steel. The permissible stresses are

Gebe = 7°0 N/mm?2

ogt = 100 N/mm? (near water face)

ogt = 125 N/mm? (away from water face)
Assume distribution factor as 0-5 at junction for both walls.
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(b)

T 25 m =S UF g 1 Pt 9 vhawE gueEn ger 8 w e

AET R | WSk WY T Y U W HAN: 20-0 kN/m3 Td 180 kN/m3

§ | a1 1 ariafeh T¥or Hvr 35° 3 TH WG HI TEWE Dy, 155 m B | WA A

¢ = 35°% fIU N, = 57-8, Ny = 414 T N, =424fum % |

() e &R B IAfh TE0E W AA gY, Eehl a9 ¥ 9Rw guda W S
TR % UG 1 TG T ST Ghal 8, S % unw &war fagia &
STTET, G U7k 3-0 % HY UG i T °arer gwan Fuifa A |

Gi) 3 gean Uk % a1, g A ST awe g it i, s
el TR TS % STER T SH9L 31 T 3 |

(Gii) S & O % WY, e g 1 o e e s Rwifa S,
af2 a7 g wUae W @ 8 Ud o TR ot ead WA | o bl T
T, vy, = 9-81 kN/m3 A ifag | |

A strip footing of width 2-5 m is to be constructed on a thick deposit of

uniform cohesionless soil. Thé sai:urated and dry unit weight of soil are

20-0 kN/m3 and 18-0 kN/m3, respectively. The angle of internal friction

of the soil is 35° and the depth of the footing, D¢is 1:5 m. Also for ¢ = 35°

given N = 57-8, Ny = 41-4 and N, =424.

(i) Assuming the water table at a great depth for which the effect of
water table on the bearing capacit_y can be neglected, determine the
allowable bearing capacity of the footing as per Terzaghi’s bearing
capacity theory with a factor of safety of 3-0.

(ii) Determine the allowable bearing capacity for the same footing with
same F.S., when the water table rises to the base of the footing.

(iii) Also determine the allowable bearing capacity of the same footing
with same F.S., if it is placed on the ground surface and water table

is also on the ground surface. Assume unit weight of water,

Yy = 9-81 kN/m3.
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(c)

SDF-U-CVLE

TF 06 m Sl T 045 m Tl AR i § R W oam 3g
0-4 m =t frer areft U AR forr &1 s=wTer R S §

Ife aifesm # 9 T Brew & 0225 m W A, @ afem § e 39
HITT | 3T & AT H AR | Cy = 0-63 W ST |

A rectangular weir of crest width 0-4 m is used to measure the discharge |

in a rectangular channel 0-6 m wide and 0-45 m deep.

If the water level in the channel is 0-225 m above the crest, find the
discharge in the channel. Velocity of approach to be considered. Assume
Cq = 0-63. : 15

T



wvs B
SECTION B

Q5. (a) = fam # guiy 7@ 200 kg S T6 A qa $ die wofaen wd fdes w60
oTish AN 0-3TF 0-2 F | e difsg

() weifh W o I T69 g9 P 9« 400 N g &1 P w6l R
YT § TR I |

(i) TR yawen ¥ sdfs HI A dd W TauH FH 7g Aawah 5, P’ |

(iii) Soifeh YT o aTer =99 & ‘F° 4fe P = 1600 N & |

b B R A T S AT A S G i o S S S S SR A

The coefficient of static and kinetic friction between the 200 kg block
and inclined plane shown in the figure below are 0-3 and 0-2
respectively. Determine

(i) the friction force ‘F’ acting on the block when ‘P’ is applied with a
magnitude of 400 N to the block at rest.

(ii) the force ‘P’ required to initiate motion up the incline from rest.

(iii) the friction force ‘F’ acting on the block if P = 1600 N. 10

20°

¢ G e S A S G G T e O T S T S (T L
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(b) UH T H IS TS 34 m & TE AE A1 R W AT W @
% forg wwreh w9 & 93 2, wog ol % foeg wifed 2 | v e
qitese U Yaer faew B = fum § qwlan wmn @ | = g 9w e S
hd e gt oefm R Ruifm i 1 M 25 I W @
Fe 415 U $991d 1 39417 HIfHT |

40 mm

16 ¢ & 6 DS Y FHat

6 ¢ afde
@ 45 mm c/c =

|
1 1
1 ]
1 1
I I
I 1
I 1
I 1
1 1
1 1
I I
1 1
I ]
] ]
I |
5 400 mm 4
* "

A column has an unsupported length of 3-4 m and is effectively held in
position at its both ends, but not restrained against rotation. The
cross-section of the column and reinforcement details are shown in the
figure below. Determine the safe axial load that the column can carry.
Use M 25 grade of concrete and Fe 415 grade of steel. 10

40 mm

6 bars of 16 ¢ clear cover

6 ¢ spiral
@ 45 mm c/c
pitch

400 mm

1
1

1

1

1

1

I

I

I

|

I

I

1

1

| P
I€

x
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(c)

(d)

(e)

T U areft g omn § @ g8 v afae w9l wie WA aiesim
FTgER e 2

U=Asin(By)+C
frraie A, BUE C &1 g i |
The velocity profile over a horizontal flat plate held in a free stream with
a velocity U is given by

U=Asin (By)+C
Evaluate the constants A, B and C.

ueh Fifea gfvent ga1 & fou ddfted as srd-agoEh eie W Hie @
2 @ 7% forgatl e = 1115, 0,/ = 65 kPa T e = 076, 6’ = 825 kPa ¥ Tl
2

e % foru Rt o, Ae # ufedd & g sehiga wftewmn fufgw | amy
& fifs # ufada &1 frufor Hifse 59 g1 ® 3@ 100 kPa ¥ 400 kPa T
QAT el R |

The compression curve for a certain clay soil is a straight line on the
semi-logarithmic plot and it passes through the points e = 115,
o, = 65 kPa and e = 0-76, o, = 825 kPa.

Write the generalised equation of change in void ratio, Ae for the soil.
Also determine the change in void when the pressure on the soil
increased from 100 kPa to 400 kPa.

Th IS a1 Uy (FESE = 0) W AvaTea B wde e mn |
100 kPa % s @ & fou, faeees sfaea 350 kPa W wfigst fawa @
w | fu T wler fwst @ we % wiiedd w1 stiafe avw Fwn, ¢ Faffa
e | 3ot ge1 vfved % fou fomers sfoaa Ht fFaifa Hife s emn m=
HIf¥HT g 200 kPa ? |

A dry sand specimen (cohesion = 0) is put through a drained triaxial
test. For a cell pressure of 100 kPa, the sample failed at a deviator stress
of 350 kPa. Determine the angle of internal friction, ¢ of the sand
specimen from the given test data. Also determine the deviator stress at

failure for the same soil sample when cell pressure applied is 200 kPa.

SDF-U-CVLE 15
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Q6. (2) §FH g fafy &1 | =, = @i © v % fow A, B, 0w
D W yauaid ud fagw 5 HIfNT | g2 E = 200 x 106 kN/m2 wd
I1=300 x 10-4 m4 | &7 % WK <l e Hifsu |
75kN 150 kN

a0 .
S e s

f 31

A—10m—4— 10m —— 10 m —

Using conjugate beam method, for the beam shown below, find the
slopes and deflections at ‘A’, ‘B’, ‘C’ and ‘D’. Given : E = 200 x 106 kN/m2
and I = 300 x 10-4 m4. Neglect the weight of the beam. 20

75 kN 150 kN

e
Lo N % B

! 31 ‘

10w 10m —— 10w —&

(b) TS W@ T U= ISMB 400 @ 604-30 N/m Yafera € Hshe @ry ®
ATATFS 8 TG IHehl YRV T8 150 mm & | AT 9T 99 ShienT & 31efia
39 $HIT 9 1 YR 901 &9aT 1 IRehe HIfST | 3091d &1 U8 Fe 410 99
S T ThlerT S5 C ok ER g e (fyy) = R orgEw & |
ISMB 400 i JTo-gR=ad o 39 YK 3§

TR=adl SF%d A = 7840 cm?
wia i AT by = 140 mm
qﬁﬁiﬁﬁlﬂétf = 16 mm
aﬁiﬁﬁl?.'létw = 89 mm
R = 140 mm
T T C’ % AR A (fireheus Tfted) wfvee (£
KL

- 70 | 80 | 90 | 100 | 110

r

fog W/mm?2) | 152 | 136 | 121 | 107 | 94-6
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A steel beam section ISMB 400 @ 604:30 N/m is supported on RCC
column and has bearing length 150 mm. Calculate the load bearing
capacity of this steel beam under web buckling at support. Assume the
grade of steel Fe 410 and permissible stresses (f,4) according to buckling
curve ‘C’ are as given below. The cross-sectional properties of ISMB 400

are as
Sectional Area A = 7840 cm?
Width of Flange by = 140 mm
- Thickness of Flange ty = 16 mm
Thickness of Webt, = 89mm
R, = 14:0 mm
Permissible (Design Compressive) stress (f,4q) as per buckling curve ‘C’ 15
%‘ 70 80 90 | 100 | 110

fo,q N/mm?2) | 152 | 136 | 121 | 107 | 946

(¢) Th 15 m o T 10 m St e e T F= o o wehfa & 4 S9-wdi & =
T TH 16 m W gieeer fam w wl g8 @ | gfvem B wal & deE b
SaEy e fla & fuwer w1 fuife fifde | J@@ F1 ww 9w,
Y = 9-81 kN/m3 9 ifo |

}0 kPa
. A 3
g T ___gii"{’f_____{?_l.7_91‘}‘7_"_’“_
e, =09
4m r=17-0 kN/m3
¢, =015
e, = 0-85
4m : r =175 kN/m3
c.=014
e, =075
4m r = 18:0 kN/m3
¢, =012
e, = 070 :
4 m r = 18:5 kN/m3
c. =010
& - ; 5 <
£ ﬂﬁﬁﬁ/, wdﬁf??a .o
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A 15 m long and 10 m wide raft is placed on a 16 m thick clay deposit,
consisting of 4 sub-layers as shown in the figure below. Determine the

settlement of the raft foundation because of the consolidation of the clay

layers. Assume unit weight of water, vy, = 9-81 kN/m3,
100 kPa

{ - 17. 3

! i LEEd ___gzm:____.r_:}?_?;"}\i’in_
e, =09

4m r = 17-0 kN/m3
c. =015
e, = 0-85

4m r =17-5 kN/m3
c. =014
e, =075

4m r = 18:0 kN/m3
¢, =0-12
e, =070

4m r = 18-5 kN/m3
¢, = 0-10

O ’ﬁd cﬂjr &d.ﬂ.,??ﬁ | @

Q7. (a) TS 16 m3/sec HI FH 4.0 m =N IFAHR afgsH H 20 m TEE W
yalfed @ | IIyaTE qftesg W alfeew H HSE 35 m T FH H W B, W
1feshT G I 0-20 m IS AT 8 | 6 FHAY H T I8 F I b1 fergerwor
I |

A discharge of 16 m3/sec flows with a depth of 2:0 m in rectangular
channel of width 4:0 m. At a downstream section, the width of channel is
reduced to 3-5 m, and the channel bed is raised by 0-20 m. Analyse the

water surface elevation in the transition.

SDF-U-CVLE 18
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(b) feght ¥ o v wam i s Bt e, fesd gere faand 85 m x 35 m
2, & feoed saEe | =9 230 mm A oA i Had w amafa @
MGG 9T 5 kN/m2 for—m o1 et 8 | M 25 Ug shic T Fe 415 U

TG 1 I35 Hifs |

frfafaa sfeet =1y forn s aehan 2 ‘
m(mﬁm) Heaq 3 arfa 3o
it sehie wat (fadt o),
ﬁa?rrqé’f 30 45 50

10 m @ I foeqfd & fore | Foefier - | wgeifem Haa
frqgfs @yt mewd &

e
16 \\\ \\ \\\‘
\\ \\\\t
~—l 5=
E b Tl Ty oy
T T—e=190
2o =249
0-8 —~ 5= 290
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0
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-Design a floor slab for an interior roof slab with clear dimensions of
85 m x 3-5 m for a building located in Delhi. The slab is resting on
230 mm thick masonry walls. The superimposed load may be taken as

5 kN/m?2. Use M 25 grade of concrete and Fe 415 grade of steel.

The following data may be used :

Exposure Moderate Severe Very Severe

Nominal concrete cover

(in mm), not less than a0 0 i

Basic. values of s;.)an to Cantilever Sannly Continuous

effective depth ratios for Supported

spans up to 10 m = 20 26

R AVANAN
N
! \\\ \\ \ \
B N \\\ oy
(=]
2 R B e B A B AT
= 12 b % —
£ e — 55 = 199
B 4ia D e M E 77
. T fs = 290
=
0-4 Note : f, is steel stress of service
loads in N/mm?2
0
0-4 0-8 1-2 16 2-0 24 2:8 30
Percentage Tension Reinforcement

£ =058¢ Area of cross-section of steel required

SDF-U-CVLE

Y Area of cross-section of steel provided

Modification Factor for Tension Reinforcement
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() e fom § qwi§ v i fawgfeat amelt waq o=@ ABCD % famg D’ w st
eIl 1 qieRed iR |

Ag B C D

VA £ £

F—l0m————10 T — 5 —10m ——
21 I 21

Calculate the flexural stiffness at point ‘D’ of the three span continuous
beam ABCD shown in the figure below. 15

A4 B C D

4 & &

= 10m ~ite= 10 —se= 10 m —
21 I 21

Q8. (a) T ¥ qulE = g vioures fufs s o gar & g8 woa =t afea
2, forget T 9R 17-0 kN/m3 Td ATaies =¥ o1 400 8 | & 6 fom o
ot e 2, fafe 25-0 kN/m2 & ifiwm = Wt steifrea st @ 1 smuwR
T¥or uiss 0-5 8 | fufe % foru fawe w@ soie 99 & favg gan o
fAuifta hife | wfars e & star & 9 siftear w@ =Em Fewatw ge
ft fyife Sifsw |

250 kN/m?

; |12m|||||lll|

r = 17-0 kN/m3
0 = 40°

6:0 m
THW

r, = 240 kN/m3
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The earth retaining wall shown in the figure is to support a backfill of
granular soil, which has unit weight of 17-:0 kN/m3 and angle of internal
friction of 40°. The wall also supports a surcharge of 25:0 kN/m2 as
shown in the figure. The coefficient of base friction is 0-5. Determine the
factor of safety against sliding and overturning for the wall. Also
determine the maximum and minimum vertical pressure below the base

of the retaining wall. 20
25-0 kN/m2

. 1-2ml||| | ||

r = 17-0 kN/m3
¢ = 40°
6:0 m
Backfill

r, = 24-0 kN/m3

L 3:3m i

(b) = Fox ° gwie T wifa 9ea % % foe foa arsm i

4 F
F

>
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(c)

Find the collapse load for the portal frame loaded as shown in the figure
below. -

4 F

21 A

9-8 m I TEI=AT & I FRAT Th FHEAleR AR FoAH TERA H TR A
9-3m R | TETH 51-7 rpm W T 8 Td T HT 535 m3/sec FEET0 F:d 7Y
45000 kW WIfth 3099 il 8 | <13 i Tehish ATed, Tehish (EHTUI, THih
wifts wd fafdre =ma & #m fuifa i |

A TR % HIH U 1 hifdsh TH 0-95 &, A I8 I dd § T
feufa fruffa Hifve | e g@ Ta=a@ 98 m @ @ a1 g
@Al 2-5 m A S |

A vertical shaft Kaplan turbine operating under a head of 9-8 m has a
runner diameter of 9-3 m. The turbine runs at 51-7 rpm and develops
45000 kW power by discharging 535 m3/sec of water. Determine the
values of unit speed, unit discharge, unit power and specific speed of the
turbine. :

If the critical value of cavitation coefficient for runner is 0-95, determine
the location of the runner with respect to the tail water level. Assume

~ atmospheric pressure head as 9-8 m and saturation vapour pressure

head as 2-5 m.
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