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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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WUEA
SECTION A

Ql. (a) TUH H qd ¥ x-y THqS § 30 YN gadl & b et 9w ¢ w, w-31 w9
‘Y-8 % I, IFH @ a = —Gm/seczQEiay—Gm/secz‘@’\ﬂ'lﬂT%l -
t =09, SEH a7 3 m/sec I x-aa%mgﬁﬂ%lm%wmwﬁm ‘
- 91 HIT | H1 BT =Haw a1 off Fa iR |
A particle moves from the origin, in the x-y plane so that at any time ‘’
its acceleration along the X’ and ‘y’ axes are a,=-6 m/sec2 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. 10
(b) 300 mm x 500 mm % 3MIATHR IN=DE aTefl Ueh Jaferd shshle 9, a4 &
4 16 mm M H 4 Tl gA1 Yafera 8 fomept gt et 40 mm § | 3w
Tt R g wiitd B ol gt @@ @ 9 ot e R, S fe AR R A
qutan T |
ATy % o wifaes ftede W, @ ¥q Seaia v yaem & fesme
TS | M25ﬁ3ﬁzqa Fe 415 U 3&91d &fifoe |

30 kN/m
e 10 m S 4m
fafafaa e samma hifsi -
M 25 Sshie & 1T, 1, 0y = 3:1 N/mm?2
100 A
: 025 | 05 | 075 | 1-00
bd

7. (N/mm?2) 036 | 049 | 057 | 070

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. 10
30 kN/m : l
10 m 4 m o
Use the following data : ‘
For M 25 concrete, T may = 3'1 N/mm?
il 0-25 0;5 0-75 1-00
bd

7. (N'mm?2) | 036 | 049 | 057 | 0-70
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(¢) ISMB 600 @ 120271 N/m, 31 180 kN <t 3frerrs wfafsham & f@ 230 mm
T Se-forE i dlan w snafia 2, & foru sers woumw ufger w1 fewmea
FRY | S 1 dan & U e anw yfded 40 N/mm?2 U 311f3reh gean
e v, =119 <fifS | ISMB 600 % IR=S4! oTEH 36 YR B

@ HUS f, -
FAS hl ST by
FAS I AR ty
a9 AT ty,

g &1 = R 4

Design a bearing plate at

250 MPa
210 mm

20-8 mm
12 mm

20 mm

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;
Width of flange b¢
Thickness of flange t¢
Thickness of web ty,

Radius of root R

250 MPa

210 mm

1l

20-8 mm

12 mm

20 mm

d) U yarE &7 4, Fefafaa o ges fw e E

u=2nyEi v=a2+x2-y2

gurtey fob YaTg E3E B | GETG 91 Bed 9T HI |

In a flow field, the following velocity components are given :

u=2xy and v=a2+x2—y2

Show that the flow is possible. Obtain the relevant stream function.

SOF-U-CVLE
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(e)

T 1-0 m3 % 99 ga1 Wfagel &1 WK 20-0 kN R | W1 1 T 10% B | S
1 fafte o7, G, = 2.7 99 @hd § | 3 GEAT 1 6T 6 9 oG A
ot srEl i lwwﬁaﬂmﬁﬁﬁmwmaﬁﬁaﬁm

HIT | A HT THH W, v, = 9-81 kN/m3 7H whf |

7]

-

Vi = 39 A@@H, V, = fifw &1 oA, v, = 9y # s, v,

A

ag

3|

-

= 3l <l

HAEH, V, = Sl H1 A&, W, = F U1, W, = Il HT WK, W, = 381 &

I |

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

is 10%. The specific gravity of solids, G 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.

>
V=
Nesl_ o
Vg =
-
s VL

Water

Solid

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

of water, Vg = volume of solids, W; = total weight, W,, = weight of water,

W, = weight of solids.

SDF-U-CVLE
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Q2. (2 T 12 m fogfa archt qEuftafem Fhie v@ #1 sgwy-ufesg o § gwie
IFER B | ¥ H 20 kN/m F FATRYG YR 984 1 8 | ENfoaer 5,
605 mm?2 & arelt sheusti gra Afva fekan srar 8, M W 1100 N/mm2 &1
Imifirs qeufaee o 8 | STEARiftd YR % @ 8 @ Td @ % 9Erq, 3o
wfaeel & foe %hg W a@ & ufesg &1 faveww il | @fosa & 15%
B HI A HIRY | I @ Hit fufa 7@ $R A 3935 mm T IgEH
18 & fd I, = 13900 x 106 mm* 7H ST |

i 1.
100
.
—a 100 —
500
v E PSSty S ) & R ---pA  oft o mm ¥ € .
393-5
.

Ay=606mm2

Pl - Re N

100

T k— 200 —| f

SDF-U-CVLE 5



(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/mm?2. 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
k— 250 —] A
100
-+
— 100 |—
500
N---rogencadeematd __;JhA All dimensions are in mm
3935
i
Ast = 605 mm? —_—
L 2z | o
100
b k— 200 — !
T U9 gRI 399 i 5 T fREE AP, SR SH1E D, quiicdsh =el N, ot
e Q, W& " p U WHAT W R w2 | afhem % nowim @
SEATTA Hleh, fohaTenss ey o1 srfaria w&w e Hifd |
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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Q3.

(c)

(a)

ErEd JeehR Tieae 6 Uh YeHR et 40 m S 3 | ST T SEH T

SE 30 m U§ Y W IEH! 9@ AW 20 m & | 39k UiHw &% W

2:0 kN/m2 &1 a1 2/« o 2 | 3fe famedt 1 9’ 5000 kN Td 4R T $8H1
Tafeh =9/@ 1-2 m &, @ YR W HAfehan T =Aad vfdaa deard Fuifa
$if |

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/m?2 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.

% f-hreh el e 6 Rl 40 m w6 9eA3eH 8 m R | e ufed
Tl 9 5, 6, 6, 4, 4 kKN, 1 ER 4 m, 3 m, 4 m T 3 m I gt WE, TE
F A F o IR FE ¥ Pl 5 kN IR Ted o0 R | 99 FER AW =
ST W SR il & 30 m W B, @ s § a&fes yog 1 ufehen HINT |
% @19 foa ar % e uiese W e el ofi sifieE woiig
afterer AT |

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.

SDF-U-CVLE 7
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b) o 4 o R s s ofede gutan mn @ | AR R e srtws F R

e # iy W emar w1 fufor Hifvo .
fy = 250 MPa, L =50 m, ty, = ty= 30 mm, Yme= 15

99 T Wi % g Afcsd e € | F 2N RR Ren v R i aife
& | zz-8 % I b Th b’ T yy-H; F AR A T @ A

fr T 2
¥
,(-—300 mm‘)’ l
E l 30 mm
—> | &¥— 30 mm
E 400 mm
Z —mmmmemmmm e R RO
R A
; | 30 mm
4 |
f———— 300 mm ——
T b’ T ‘c’ 3 TIAT AU o forw ifrmes wfte fwer 9 fw e § |
KL
WWT 40 50 60 [ 70 | 80 | 90
stfirrea wfte | 9% D’ % T | 206 | 194 | 181 | 166 | 150 | 134
gfds e, f.4
N/mm? § ah %I | 198 | 183 | 168 | 152 | 136 | 121
SDF-U-CVLE 8




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, = tf=30 mm, Ypur= 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’.

et

]
S
S
B
B

30 mm
2 4
—> E «— 30 mm
400 mm
Z -------------- e R e Z
: | 30 mm
y

Qo
S
S
B
JB_

The design compressive stresses for slenderness ratio for curve b’ and ‘¢’
are given below.

Slenderness Ratio —Ig‘— 40 | 50 | 60 | 70 | 80 | 90
R for curve b’ | 206 | 194 | 181 | 166 | 150 | 134
CDIIIpI'ESSlve

stress, fq ¢

; > forcurve'c” | o0 | 183 | 168 | 152 | 136 | 121
in N/mm?2

SDF-U-CVLE 9



Q4.

(c)

(a)

U U T wod W, ga1 wa i givent H wa @ wh 2 | ivee = woaae

¥ 2:0 m i feora 2 | st v & SR, g9 H wafta awn 90% B | AR T

% 3l #1 fafie w27 % e & w gar w1 ffF sHuE 10 @), @

fuifi i

(i) wUae & f=9 feradt Te0d W St gwEl fdee 100 kPa % s
& |

(i) 38 TEE W, WATE W 20 m IR A FH FH gl wEm,
SeafeR gHell Sfea foham @ | I *1 Th 9N, v, = 9-81 kN/m3
A 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 27 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 AFAHR Yaferd hshie il It aohl, I ST & Geft 8, 100 m3 e Gl
Tl 8 | TH Y Al A 6 m x 5 m el 1 wHA F | h g w
T 2 | "hehe e fafy & g SR 6 ud danl w1 fewma &
I | R (S 91€) 150 mm B | M 20 S3hie U9 Ue-1 39919 1 AN
Hfu | g vfdww 2

Oche = 70 N/mm?2

Ot = 100 N/mm?2 (& aTeft dag & fehe)

G5t = 125 N/mm? (a1 aTeft §a8 & 1)
3t dari & fore wfer o faao 1ok 0-5 7 AR |
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

Ocbe = 7°0 N/mm?2

ost = 100 N/mm? (near water face) -

ogt = 125 N/mm?2 (away from water face)
Assume distribution factor as 0-5 at junction for both walls.

SDF-U-CVLE 70
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(b)

T 2-5 m SISt g urg 1 fmivr U A veheee qEeeE el e e e

AT 2 | §E1 % Uqw U9 Yh U W HAN: 20-0 kN/m3 T 18-0 kN/m3

£ | 5@ 1 orafes T HU 35° } UG UG I TEUS Dy, 155 m e | WA @

¢ = 35°% fTU N, = 578, Ny =414 W@ N, =424fumz |

() T &R H e TE0E W AES ge, e a9 ¥ °ner gHar | Id
T % 9WE I TOF T ST ST B, N % ool gHar faga %
STEN, G Ok 3-0 F WY UG hI T G g Feift i |

(i) 3E GeET Uk o @1y, gEft uTg Rl TR awwr amar fwifa Hife, I@
e T UTE o AR qeh FHIL 31 T & |

(i) = TeE ok % @y, 3Et ug 1 o awer awan oft fwifa if,
af 98 Ue YUde W W@ 8 T 9 T f oUdd WA | S B TFH
W, vy, = 9-81 kKN/m3 T AT | '

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

uniform cohesionless soil. 'Thé saturated 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, = 42-4.

(i) Assuming the water table at a great depth for which the effect of
water table on the bearing capacity 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,

Yoo = 9-81 kKN/m3.

SDF-U-CVLE 71
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(© TH 06 m SN T 0-45 m Telt FARAAHR Fifeeht # Frewor w1 W ¥q
0-4 m =S TR areft U srarsR form @1 swTer R ST &

afe aifesm # 9 T G & 0225 m IR |, @ aifewH § e 59
I | 3T % I R AR | Cy = 0-63 A T |

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

SDF-U-CVLE 12



Q5.

(a)

wvs B
SECTION B

f9 fom # zuiu U 200 ke AT W@ AFG ad  oi" faew wd Tiie w60
oTieh SRAN: 0-3 T 0-2 7 | Fuiw Hifse

() wdATH T o aTen g9 59 F 9§ 400 N qfmmn & P s e
HAFEYT | AT A1 |

(i) TER saEe ¥ soiie N AFd acd W W= FH 8q AETH 5, P |

(iii) SATH T T aTe g9 g F* AR P = 1600 N & |

b B Sl S G G AT S e i ST A S T o i S T S S N R

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.

Vi S A T T T R S G S S SO G S Y A i A i S S A

SDF-U-CVLE 13



(b) TH T H -G TS 3-4 m B TF IR a1 T W T H W
& fore yurdt ®9 @ =g 2, wg o & foeg wifm 7@ R | T & oy
Ui=se Td yaer faawr &t fie fom & vt mn R | = g wwq few
hd At @i ol Wi Ruff i | M 25 B Ssfie w

Fe 415 Ug 39910 1 3941 hifSw |
: 40 mm
16 ¢ 1 6 B T FHal
6 ¢ At
@ 45 mm c/c T

I
1
[
1
1
1
1
1
I
1
1
[
1
1
1
M|

:Lﬁ 400 mm

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

I

1

1

1

1

1

1

1

1
he—
I

v

SDF-U-CVLE 14



(c)

(d)

(e)

TH U archt g g § W@l g u afos 99 wie WA aResicm
TR e 2

U=Asin(By)+C
i A, BT@ C &1 Jedieh hifug |
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 Fifeer gfvee ga1 & fore wdie o srd-aguEh seie W u Hied
8w 78 famgadi e = 1-15, 0,/ = 65 kPa T e = 0-76, o, = 825 kPa # T5dl
g |

wer % foru fifts o1, Ae # uftada % foe smwehipa s fofae | @y
& fifts o afteda &1 fator HifSe 9 9a7 | g@ 100 kPa & 400 kPa
G ST & |

The compression curve for a certain clay soil is a straight line on the
semi-logarithmic plot and it passes through the points e = 1-15,
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.

Uh I wTe] faed (FESH = 0) W svaied B-sefa wder fean mn
100 kPa % i @ & forg, fomrers gfdeel 350 kPa W wfoest fawa &
T | few T ghen HAfwsl ¥ S % gfaed w1 otafes T ww, ¢ Faffa
Hifm | et gar wfved & for fomere gfteet off fuifa Fifse s& @ o
gt 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. (a) T 9@ fafy &1 3w w, 9 ool W ow F e A, B, 0w
D W yauad v f3@g @ ST | 389 E = 200 x 106 kN/m2 ©§
I=300x10-4m4| 9 & WX 6 e Hifvm |

75kN 150 kN

A lc Dl B
oS "

! 31

F—10 m—F— 10m —f— 10 m —F

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/m?2
and I = 300 x 10 -4 m4. Neglect the weight of the beam. 20

75 kN 150 kN

e
A pmtinei 5 B

! 31

A—10m—4— 10m —— 10 m —

(b) Uh TEId 9 IR=RE ISMB 400 @ 604-30 N/m Yeferd € Hshle T |
ATATFeId 8 T ITehl GO &F1S 150 mm & | 3TTelF G 3« SehfenT & o7
39 TG 9 sl W gROT AT &1 Iiherd hIfT | 30979 T I Fe 410 9H
ST wd e 3% ‘0’ % AR gRd yfewd (f,y) e few sgEm €
ISMB 400 it 31gse-ufead! orenf 59 R § :

TR=ad &a%d A = 7840 cm?2
wAS i ASTE by = 140 mm
‘?ﬁﬁiﬁlmw = 16 mm
aﬁ'ﬁtﬁlﬁt‘v = 89mm
R4 = 14-0 mm
RO T56 ‘C’ % AR AT (tfrereqa wfte) wfvee (fy)
KL

e 70 80 90 | 100 | 110

T

fog N/mm2) | 152 | 136 | 121 | 107 | 946

SDF-U-CVLE 16



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 = 78-40 cm?
Width of Flange by = 140 mm
- Thickness of Flange tf = 16 mm
Thickness of Webt,, = 89mm

R, = 140 mm

Permissible (Design Compressive) stress (f,q) as per buckling curve ‘C’

KL

r

70 80 90 100 | 110

fog (N/mm?) | 152 | 136 | 121 | 107 | 946

(¢) U 15 m ol W6 10 m =gl e @ fo it for & wehfa B 4 39-wwdi @ =1
T TF 16 m WA ghuw F@w w wh g8 2 | gfvw At wdl S do &
paeEy e fld F fwer = fuif@ fie | 5@ &1 &F ¥R,
Y = 9-81 kN/m3 51 #fifs |

}0 kPa
2 m r = 17-0 kN/m3
" i O il gWT _______________
e, =09
4m r = 17-0 kN/m3
¢, =015
e, = 0-85
4m ; r = 17-5 kN/m3
c. =014
e, = 0-75
4m r = 18:0 kN/m3
¢, =0-12
e, = 0-70 -
4m r = 18:5 kN/m3
c. =0-10
D ﬁazﬁ 3 , 3 -, ::s “ o = we
SDF-U-CVLE 17
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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, y,, = 9-81 kN/m3,

100 kPa

{ e g 3

) it LEEd Fi ___g_WI____.‘E:}?_‘?;"_I*I’E
e =09

4m ¥ r = 17-0 kN/m3
c. =015
e, =085

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

4m r = 18:0 kN/m3
c, =012
; e, =070

4 m r = 18-5 kN/m3
‘ ¢, =010

O 4 a a}? - .,

Q7. (a) TU% 16 m3/sec H FFU 4.0 m S JFAHR afgwt § 2:0 m T8 W
yared 8 | IguaTE qftesg W atfeedt Hi 1SS 35 m 9 FH hl W B, W
qfEeHT q 1 0-20 m I3T T B | 39 THAY H A Y8 o I 1 fowaior
i |

A discharge of 16 m3/sec flows with a depth of 2:0 m in rectangular
channel of width 40 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.
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(b) fegh # fora v wam i orafe B wie, et gege fowd 8:5 m x 35 m
2, 1 feusT s | @9 230 mm " AR f ARl w smuiE ?
FART WK 5 kN/m2 foram s @hat 8 | M 25 US $shle Td Fe 415 U

3EqTd 1 3T hifS |

frafefaa srfwst =1 w=m foran s gevan 2 - |
;rmaq(m'ﬁm) ey 3 arfa 3u-
Fifeee shshie wat (finft @),

ENRE 30 oL 50

10 m o i fagla & o0 | $Aefan NFARIE ] gad
fogfa @ wwreht TETE %
I & IR 7 7 20 26

AR
N N
1-6 \\ \\ \\\‘
L R
TS
E7 1-2 \\\\ — \fsakjjoi ~———
\M._ o 190 h_-"“-—:
0-8 Bt \\\-EO
~— {5 =290

0-4 M

N/mm2 ¥ 8
0
0-4 0-8 12 16 2:0 24 2-8 30
yfaera & JeeH
Al AT AT 1 IIEYS U= She
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-Design a floor slab for an interior roof slab with clear dimensions of
85 m x 35 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/mZ2. 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 40 " i

Basic‘ values of s;')an to Cantilever i Continuous

effective depth ratios for Supported

spans up to 10 m 7 - 20 26

B R
G N
il 0 0
g 9 \\ e
] \ \ P ~lf = 120
@
oo e o R He s ag5 T~F—
.g ‘ M, i """"':_
= i) oy s = 190
€ o8 B, s =240
=
0-4 Note : f, is steel stress of service
loads in N/mm?
0
0-4 0-8 1-2 1-6 2-0 24 28 30
Percentage Tension Reinforcement

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

SDF-U-CVLE

Area of cross-section of steel provided

Modification Factor for Tension Reinforcement
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() e fom # gwis i frgfoat arcft wa@ o ABCD & famg D W smmft

SARIA1 T IREheH IR |
B C D
A%
& > >
k— 10 m —sf— 10 m —>— 10 m —|
21 I 21
Calculate the flexural stiffness at point ‘D’ of the three span continuous
beam ABCD shown in the figure below. 15
A9 B C D
: > & &
= 10m ~— J0m —we—10m —
21 I 21

Q8. (a) o7 ¥ <wlE 7% g yfoune fufa e Forma gar & g8 woa &I rrafeera et
3, Fo&1 T® W 17-0 kN/m3 ©a 17aits =uur siv 40° 8 | S & faa #
i w2, e 250 kN/m2 & IfawR &t oft anafred @t B 1 smEw
ayu o 05 8 | fafa % fow femea @ soe 9 & fovg geam o
fuffa hiftre | sfoume fifa & a6 = ifrewan wa =Eaw Featm ge
i fuifa i |

25-0 kN/m?2

; '12m|||||lll|

r =17-0 kN/m3
o =40°

6:0 m
‘{BW

r, = 24-0 kN/m3

i 3:3 m i
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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
i 25-0 kN/m?
2 m
. A2 L

r=17-0 kN/m3
¢ = 40°
6:0 m
Backfill

r, = 24:0 kN/m3

L 3:3 m ¢

(b) = o 7 <wie e Wit 9iéa %A W forg faa wR s Hifse

4 F
F

>
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(c)

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

4 F
F

2M

21 A

9-8 m HI =l & FfiT FG Th Fealtr Ao FA SR H T ™
9-3m? | TEEA 51-7 rpm W Il & U9 A Hl 535m3/secﬁ'FGTUT${T"T§Q
45000 kW WIfth 3c9 HTdl & | TETET hl Tehish =Ted, Uehish [HEGRVI, Tehih
it wa fafere =ma & am fuffa fifsw |

afg TR % HICH U HT Hifds A9 0-95 &, q o8 I ad 4 T/ Hl
feufq fwuif #ifve | Sy g qEr=ar 9-8 m U@ wqftd a9 g
el 2+5 m WH St |

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 m?3/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 25 m.
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