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CIVIL ENGINEERING (PAPER-I])

Time Allowed : Three Hours Maximum Marks : 250

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.

Question Nos. 1 and 5 are compulsory and out of the remaining, 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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1. (@) U= 99RfEd gt A =1 o3 § quiiy organ 2 B8t AB T AC 3R 3feifad foran mn @, st w
FER faR |, B 3R C R 79 30 g ¥ @& a=hen Fadt, S D W S 570 921 R, Tt W
Y TR 11 8 3R gW BR E W 30 kN &1 ¥R 967 a1 8| 35gat & 619 % won 5 7 §
qiEl T ) el % AER B T0E A §U G fie 3@ s 3El AB 3R AC # =
fuffa Hifvre -

A frictionless pulley A as shown in the figure is supported by two bars AB and
AC which are hinged at B and C to a vertical wall. A flexible cable, hinged at D,
goes over the pulley and supports a load 30 kN at the other end E. The angles
between the members are shown in the figure. Neglecting the size of the pulley,
determine the forces in the bars AB and AC by drawing the free body diagram :

<— Frictionless Pulley

30 kN 10

(b) W ABCD % fou 5% oyl 3@ 6 9w 9@ 3TR@ 9150 9 W 12 kN 1 & fag
R, fo3 & Twie argem, @m ? -
e——2m —|

y B
Aa r
06 m
ic_lD
12 kN
e}
0:3m
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Draw the bending moment diagram and shear force diagram for the beam
ABCD. The beam supports a point load of 12 kN as shown in the figure :

23 2m >
¥ ey
Oim
C D
_ll2kN
k>
0:3m 10
(c To= # guit 7u €R & R & ufeade & fou ‘smer s (w0 Haw)’ fuffa fifvw
wn
dj2
*
d/2
LN
V3 b )

Determine the ‘shape factor’ for the diamond-shaped section shown in the
figure :
x

d/2

d/2

v
3 b >

10

(d) & gE-graa (fi-2re) v, Rl SeE 250 mm 3R T 300 mm §, @ 12 ar
(A% H =A™ 6 mm) TR @-Tieafera fran mn R, R yrow &, ¥ Fsw (ARE) B
HuwS (Hifhe) ¥ 100 mm g W @@ Fd §¢ 1200 MPa & Nfoafea fomn mn 21
TARY ARV, TP, T b fdem ok wim ww@ & FwRw wfew # sifwm @i
yfowra 1 e HINY| FeTa IR iz 1 YRyl Wi HEE: 210 kN/mm? iR
35 kN/mm?2, §dur oris = 1-6, @9 dF=d sl = 3x107% 3l 3w wima =
fafiem = 90 MPa 7 wfifs)

A pretensioned beam 250 mm wide and 300 mm deep is prestressed by
12 wires (each 6 mm diameter) initially stressed to 1200 MPa with their
centroid located at 100 mm from the soffit. Estimate the final percentage loss

KVMS-P-CVG/4 3 | T,
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of stress due to elastic shortening, shrinkage, relaxation of steel and
creep effect. Assume that the modulus of elasticity of steel and concrete are
210 kN/mm? and 35 kN/mm 2 respectively, creep coefficient = 1-6, residual
shrinkage strain = 3x10™* and relaxation of steel stress = 90 MPa. 10

(e) TH EIA we T W 2800 kN 1 fereran Tfra So&uw gt @ 3| T H IR F2
H o TR AE W RS Wil H Sied % Ty U 3w fheie Seg w1 stiirreud Hifvm)
wi-afeen 7 &gl E250 e @, @ f, =410 MPa %, =1 399m e w3
Hfweherd & foe Hmm eraeen fafy =1 3w Hifvw) v, =1-25 i

650 mm
A

7
25 mm
. 3

il

1500 mm
> €15 mm

2
25 mm
2

;

650 mm

A steel plate girder is subjected to a maximum factored shear force of
2800 kN. The cross-section of the girder is shown in the figure. Design a
suitable fillet weld to connect flange plates to the web. Assume shop welding.
E250 grade of steel having f, =410 MPa is used. Use limit state method of
design. Take y,,, =1-25 :

y 650 mm
¢
25 mm
.2
1500 mm
> €15 mm

.
25 mm
L

i

650 mm 10
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2. (a) Hwid faen 9 1 39EM Fd Y 30 m F9 Yafdd FhE h TH JAHR T [IRE SUhH
(VT TES) % Wg] A AfwCIH FIRTC| 39 W 1150 kN (3766 9R + 9d 9R) F [
FEf R W 2| FhR H s M25 3R @i ft U Fe500 H1 I9@M Aifg| ot e
T N 1-2 g sifierer w1 faew @ fam ® qwfgu)

Using limit state method, design a reinforced concrete circular column (with
lateral ties) of height 3-0 m. It is subjected to an unfactored axial load of
1150 kN (dead load + live load). Use M25 grade of concrete and FeS00 grade of
steel. Take effective length factor as 1:2. Show the design details in a neat
sketch. ' 15

(b) Ty A = Weh T F T e wEw 7¥E § 39 TER T T F 369 A R Ao
T S ? 3R 39 W TF &g 9 99 d I ST & 56 qoh Toh 98 g A1 S| SAAeR % g
F IFM W ¢ Fwug F 300 MN/m? ® TvE g (fies 932) ® wge ¥ 7,
Afeehan H51a faag 6 A L) 52 i TR = 2:0 m, B F FTIY FE 20 mm %
15 mm 3R YR 99k E = 90 GN/m? #m #fifsi)

A straight bar of alloy is mounted in a strut-testing machine with Both ends
pin jointed and loaded axially till it buckles. Using Euler’s formula, calculate
the maximum central deflection before the alloy material attains the yield
point at 300 MN/rnz. Take bar length = 2:0 m, cross-section of the bar as
20 mm x 15 mm and modulus of elasticity E as 90 GN/mZ. 15

(c) el famor fafy &1 3wam =d g fom & 2§ 718 W@ ABCD #1 fawemw #ifs (s B
3¢ B)| TEAT W WR, FoFEl 1 Secd-Im iR = o oy § Wy 9 ¥ g T g
FHA AT IR ATEIV T ARG F WP @I, JR@ H Fh A G Y TG

100 kN 80 kN
A7 X
“—4m—2K—3m-+>€2mAH—3m

@ ®
e
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Using moment distribution method, analyse the structure ABCD shown in the
figure (joint B is rigid). The loading on the structure, moment of inertia of the
members and other dimensions are clearly mentioned in the figure. Give neat
sketch of bending moment and shear force diagram, indicating their values in
the diagram :

100 kN 80 kN
\ s
Aj £ c
<— 4m —>K—3m 2m>2€—3m

@ @
"rle

TF 78 & FAR 3999 | 9 7979 9r (o) @ € -
(i) ¥de 9@ = 30 kN (3199 3R =d 9R)
(ii) F 9@ = 150 kN (39d 3R 9o 9R)

¥8 3999 A ISA 100 x 100 x 8 ¥ fiffd B, S 10 mm ARE H e we % M R
92 2| W e W Aed] f EF W& T FINY| 7 AR 7 diee 1 =™ = 16 mm,
2 HUS = 46, ¥,y =1-25, ky =0-6, e F L TTel AT F JTIRY F12 B A% =
o % TR FR F &TFA H 0-78 T B Afrker & g dimia sraeen fafy 1 swm
I |

A vertical member in a truss is subjected to the following member force
(factored) :

(i) Compressive force = 30 kN (dead and live load)
(ii) Tensile force = 150 kN (dead and wind load)

The member is composed of two numbers ISA 100 x 100 x 8 connected to both
sides of the gusset plate of thickness 10 mm. Find the number of bolts required
at the joint. Assume bolt diameter = 16 mm, grade of bolt = 46, v, =1-25,
kp, =0-6, cross-sectional area at the threaded part of the bolt = 0-78 times that
of shank. Use limit state method of design.

KVMS-P-CVG/4 )
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(b) Yea fo T 9@ ABCDEF % faU s1o&qu ot 3@ &l quiidl 21 &3 & forg A | 3R @
7 fog W ft e areia R 39 g & Toiu 9R oM@ R s et @ (o wo Fo)
Y, e @ wie fagett & wea i wo o & R &t 3Fm i) Ffy-ufedw fog

(aR F§ ) At sy
AW
2 kN g
Ay
bc AN
2 kN
10kN . se—3m 2 m—>K—2 m —>

ATEYU T ARG

The given figure shows the shear force diagram for a beam ABCDEF. The beam
has hinge support at A and at one more point. Draw the load diagram and
bending moment diagram (BMD) for this beam, indicating the shape of BMD
between two successive points. Also show the point of contraflexure (if any) :

1

2 kN 7 kN

l
B C D E&\\\\\\

2 kN

10 kN
(3 4m i€ 3m—>K&— 2 m—>&— 2 m—>

SHEAR FORCE DIAGRAM 20

(c) T afera shehie & It e 1 famfor o s 2, St o o & i o @) W Y AR
150 mm 8| €ifem % <R w B4 (¥%) {9 %1 98 1-5 kN/m? ®| 3d 3799 &1 M20

g Hhie 3R Fe500 I T80 1 AN A §U haa woa o Afiehedd fasga g7 & |
Fifo| dw s &Gty w1 Iwm Ffm) v ¢

M

u

bd? 0-3 0-4 0-5 06 0-7 0-8 09 1-0

p: (%) | 0-07 | 0094 | 0-119 | 0143 | 0:168 | 0193 | 0-219 | 0-245
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A —— f =
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E 08 - —— L7 240]
— Js =290
04
A £, FT 9’ F e wiewma N/mm?2 § #
0 0-4 0-8 1-2 1-6 20 2:4 2:8 30

wfdvE| T Tae

A TG & I FRE H A6
TEH TE % SFIIE FIE F A%

fs = 0:58f,

A TEe & fom smenem Ui

A reinforced concrete passenger shelter is to be constructed as shown in the

figure. The thickness of the slab is 150 mm. The ceiling plaster and roof finish

load is

KVMS-P-CVG/4
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Use M20 grade concrete and Fe500 grade steel. Use limit state method.

Given :
Mu
a2 0-3 04 05 06 07 0-8 09 1-0
D (%) 0-:07 | 0094 | 0-119 | 0-143 | 0-168 | 0-193 | 0:219 | 0:245

Modification Factor vs. Percentage Tension Reinforcement graph is given

below :
Beam
[
¥ TE
o 8
". + S
A o E: E A
line E ¥ g_T
Q 1 S
&) :: Q
1
. T8
P =
A + 9

|

ki

V

A AA 7
1500 mm '\ 1500 mm

1500 mm

150 mm thickness

/

L:’\ ]

slab

Beam

VIEW AA

4 Column

250 mm
TOP PLAN
TNC
\ \ N
1'6 \ N \
m \
g A \\ \
< \ \ S~ fo
12 N—T e T
f = [ —
z \ \\ RE< = sf 1‘;5 e
= [~ =190
= ey -
] Js=240
(<.) 0-8 \\ I e i
Q
o
=
0-4
Note : f; is steel stress of service loads in N/mm?
0] 0-4 0-8 12 16 2:0 2:4 2:8 30
PERCENTAGE TENSION REINFORCEMENT
Area of cross-section of steel required
fs = 0-58f, - -
Area of cross-section of steel provided
MODIFICATION FACTOR FOR TENSION REINFORCEMENT
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4. (a) 200 N, 800 N 3R 400 N ¥R a@ F e uorfea geft & I & ot g8 tfaara < @
2 R, S T fom & gt mn R anvh wRifafy (adera % Aue) 1 3w WA g AE
AR e T FA F Y s 9@ Fow Puio five) odrfa gelt B sew, a
W wagl % fog = Tone 0-30 S

el 1

F <€— 200N

I 77777777777 77777

400 N

77777777 77777777

Three bodies of weights 200 N, 800 N and 400 N are connected with
inextensible strings, passing over the frictionless pulleys as shown in the
figure. Using virtual work method, determine the force F required to make the
motion impending to the left. Take coefficient of friction for all the contacting
surfaces as 0-30 except for the pulleys which are frictionless :

Pulley 1
F<— 200N |

777777777777 7777

400 N

T7777777777 g 10

(b) (i) T YEEted oAF ISMB 400 @ 616 kg/m & 39t frgfd 5 m B ww R
AT T TR 3R Fo Lo TAo i i F o Hifvre, B o wEdwd (wfda)
HaEdl H 969 FA H WEW q)| A A B o uwd w9 @ omeifed R € @
Ug E250 B W #R whfRs Avft &1 §1 ISMB 400 & faU I, =20458 cm®,
Z., =1023 cm®, Z,, =1176 cm® R y,,, =1-1 7W whfm) sfimem % g
HWia sreeen fafy =1 swm fifm)
A simply supported beam ISMB 400 @ 61'6 kg/m has an effective span
of 5 m. Find the design bending strength of the beam and the intensity
of u.d.l. that the beam can carry under service condition. Assume that

the beam is laterally supported. The grade of the steel is E250. The class .
of section is plastic. For ISMB 400, I,, =20458 cm®, Z_, =1023 cm3,

Z,, =1176 cm®. Assume Ymo =1-1. Use limit state method of design. 10

KVMS-P-CVG/4 : 10
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(@) @ s9ga AB & fou fum 4§ vy mu fdwie D o @ & e & fReww A
Taerfla i) a@ w1 1 JRYa 9IS @ SeE-g HwH: E TE 1 i

a 1

e o B i

Develop the stiffness matrix for the beam element AB with respect to

the coordinates (D and (@ as shown in the figure. Take modulus of
elasticity and moment of inertia of beam section as E and I respectively :

N A,
a 1

'<—I=2m—>|

10

(c) T Menfies weam & forg Fafafaa sifwel ¥ v Sufomdt 3 9 987 w0 & fog & =0 T
(zuh forgfa & @y, fomm uwd eneial &) o1 Afreredq forn w2

wWl % fi Fx ¥ FR A @ (glq W A faggli) = 75 m
%4 H gwal = 200 kN

et & o 39 TS 1 W@ H R = 200 kN

Zret, forgq A1, g MR * @E F IR = 40 kN
JAH §F AUE = 12 m

A FFTFTTTA P = 35 m

A W & d FR A FR A (i FA R ) = 15 m
@ @UE F1 @I H 9K = 300 N/m

TG 1 IONE Yfded = 250 MPa
Athet % oo & Frafafed gamm ww s -

F Fealr Afwed s g (F F FRO dA g afed),
M, =685-53 kN-m

R e (§St I8 % HR0), M, =19-84 kN-m

KVMS-P-CVG/4 11 [T O:
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fewm R s o AmdEl % sar w, W O ¥ sfeewm ¥ Rw
ISMB 600 @ 1230 N/m 3R 3@% ¥ W T% ISMC 300 @ 363 N/m =9d %

S 1 fofa forn o, S fF R # awia mn R

Yy
|
j¢ 300 >
7_83|L | nl/—ISMC 300
x (/ I | T ‘Igo
|
|
600| 2—-—-— 1! Z
|
_slile12
; ISMB 600
L v
¥ [C——1—208
k— 210 —| ¥
|
y
(|sft 3 mm # few g )
yi=sdl % oed e weER
ISMB 600 @ 1230 N/m ISMC 300 @ 363 N/m
A =15600 mm 2 A =4630 mm?2
t, =12 mm t, =7-8 mm
T il HeE, B =210 mm B =90 mm
I,, =91800x10* mm* I,, =6420x10* mm*
I, =2650x10* mm* I, =313x10* mm*
®e s, R=20 mm Tecd %%, Cyy =23-5 mm

Aol gHar & e g7 T afede ) watea 6 st fif
A JAlhel H I9FH ¥ A AW )

For an industrial building, a gantry girder (without lateral restraint along its
span) is designed to carry an overhead travelling crane for the following data :

Centre-to-centre distance between columns (i.e., span of the

gantry girder) = 75 m

Crane capacity = 200 kN

Self-weight of the crane girder excluding trolley = 200 kN
Self-weight of trolley, electric motor, hook, etc. = 40 kN

Minimum hook approach = 1-2 m

KVMS-P-CVG/4 12
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Distance between wheel centres = 3:5 m
Centre-to-centre distance between gantry rails (i.e., span of the
crane) = 15 m
Self-weight of the rail section = 300 N/m
Yield stress of steel = 250 MPa

Data analysis provided the following information :
Total vertical design bending moment (including the bending
moment due to drag), M, =685-53 kN-m
Horizontal design bending moment (due to surge load),
M, =19-84 kN-m
Based on the analysis and other governing criteria, for the design of

gantry girder, it was decided to use ISMB 600 @ 1230 N/m with a channel
ISMC 300 @ 363 N/m at the top as shown in the figure :

¥
(S 300 > __ISMC 300
s 1 i g
|
|
600| Z~ - agm= e - z
|
ISMB 600
|
:L%V/J‘-
Y 20-8
P L
|
y

(All dimensions are given in mm)

The properties of the sections are as follows :

ISMB 600 @ 1230 N/m ISMC 300 @ 363 N/m
A =15600 mm? A =4630 mm?
tr =20-8 mm tr=13:6 mm
t, =12 mm t, =7-8 mm
Width of flange, B =210 mm B =90 mm
I,, =91800x10% mm* I,, =6420x10% mm*
I, =2650x10* mm* I, =313x10* mm*
Radius at root, R =20 mm Centre of gravity, Cy, =23-5 mm

Check the adequacy of the chosen section for the moment capacity.

Assume any other data suitably. 20

KVMS-P-CVG/4 13 [P.T.O.
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@us—B / SECTION—B

5. (@) wH ® wF g e, faa FEa TRy w1 # &%d 0.01 m2 R, F TF 2:0 m o

fefm iz g fdfi fen mn 2, S w B g st 2, R @ RBris
k =500 N/m ¥R 3radifed @ x, =1-0 m ?, @1 6 fam & sufs w0 21 9R o+ =01
¥ 1000 kg/m? R faduw w1 #o 6 =5° %, & S F I @ Hfw) BR B
(% we) H srawen aF i @i 29 veo & fRem fr e R s ¥ satd @ sk
T2 % VR 3@l HINT

<« k=500N/m
Xp=1-0m
I —>

POl 7,

fest

ST

A free jet of water with constant cross-section area of 0-01 m? is deflected by a
hinged plate of length 2:0 m, supported by a spring with spring constant
k =500 N/m and uncompressed length Xg =1-0 m as shown in the figure. If
the density of water is 1000 kg/m?2 and the deflection angle is 6 = 5°, determine

the jet velocity. Assume steady-state condition and neglect the weight of fluid
and the weight of the plate within the control volume considered in this case :

(b) T SR R AT i T (ATHAA) T @2 m3 /s B AR F 1 ;10 Y9 W T Hied

ot B T oA B wlie e s #) Prefaiad % 3w A
(i) Aiea & fou smfer yame = @ 27
(ii) A WEA W 12 N 1 oA W91 ST 8, 4 MRy R W 5t =1 am?

The nominal flow rate of water over a weir is 2 m° /s. A 1:10 scale model of

the weir is tested in a water channel. Answer the following :
() What is the expected flow rate for the model?

(i) 1f a force of 12 N is measured on the model, what force would be expected
on the prototype?

KVMS-P-CVG/4 14
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(c) T Igh v, el v | SeE 3-0 m R e W=l 15 m ?, %1 32 afow 1 3l
TN W AR 9 | I F TS FAM: 0-75 m 3R 0-65 m B, T IgH W@ ¥ g
TETE R H T0ET HINY | AR 9 W 0-2 m FE1 HiNelss 9 9HE1 S a1 9 % IuETe
(SEM) § & fOrR a@ o9 9%, @ 36 yar | F fou fafie =i o swar (suedm)
TeUE i oM hifse |

A venturi flume, 3:0 m wide at the entrance and 1'5 m wide at the throat, has a
horizontal datum. If the depth of water at the entrance and at the throat is
0-75 m and 0-65 m respectively, calculate the theoretical discharge through the
venturi flume. If a 0-2 m high streamlined hump is provided at the base so that
a standing wave is formed downstream of the throat, calculate the specific
energy and upstream depth for the same discharge. 10

(d) T VAT §, g € ghen (P fafie 3w) frn mn oiv frefafed aftom wmw g
HgH g 1 TR 59\ = 450 g
T 981 92 F AfH 59 H = 312 g
H T H a1 F IR A = 248 cc
T Ja1 Y2 &1 Idfem R = 161 cc
gfe ga1 # gl B wEn 28:5% &, d@ ga & FEfafaa i w1 faion A
(i) §F=A H
(i) WFT A
(iii) Fa1 391 (Higa difeie) w1 fafie @@
(iv) SAfwaH STETH T
(v) Wasw TF=A

The shrinkage limit test was conducted in a laboratory and the following
results were obtained :

Initial mass of saturated clay = 450 g

Final mass of dry clay pat = 312 g

Initial volume of soil in saturated state = 24-8 cc
Final volume of dry clay pat = 16°1 cc

Determine the following properties of the soil, if the soil is at water content
of 28:5% :

(i) Shrinkage limit

(i) Shrinkage ratio

(iii) Specific gravity of soil solids
(iv) Maximum volumetric shrinkage

(v) Linear shrinkage 10

KVMS-P-CVG/4 15 [ P:T.0:
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(e) 15 m < Fa TS i T ARo Ho Hio Ugel I 40 kPa 1 3ufeg Fdted amed el T
gfv i T el W § Mel S ¥ | wel B 4@ 300 mm ¥ 3 Wi WR R Pl
ifor, f@ wree g 9w fF ST wwa ®1 geEn o 205 @R SESE e 0-85 WIY|

afe 9Tge 1 ¥R 27 kN B, @ sHvaTed fRAf § 3R =9 Seurad amar @1 @7 Ui k
0-7 HA wifiY|

An RCC pile of 15 m overall length is driven into a deep stratum of soft clay
with unconfined compressive strength of 40 kPa. The diameter of the pile is
300 mm. Determine the safe load which can be carried by the pile. Assume
factor of safety as 2'5 and adhesion factor as 0-85.

If the weight of the pile is 27 kN, what will be the ultimate uplift capacity under
undrained condition? Assume coefficient k as 0-7. 10

6. (@) dwiawm (amﬁém)ﬁén-ﬁmﬁwﬁ%:z(%}(%)z AT 7 T A e

1 SASTh o HIVY| A TF T H ol B ¥ 25 m A g W R w fag w dwm
WA I AT AT HIN, IR W w1 AR 3-0 m e 3R 125 m e R, R 9w W
at § g&ft g2 3, S 0-3 m/s F AT W W€ T B UE H WA 0-001 N-s/m?2 F R
| [T et § Wgw Wdih 3w 3§ §)

Assuming the law for the velocity distribution in the boundary layer as

2
5—=2(%)—(%) , derive an expression for the thickness of boundary layer.

Hence calculate the thickness of boundary layer at a point 2:5 m from the
leading edge of a plate, if the size of the plate is 3:0 m long and 1:25 m wide,
and it is immersed in the water moving at a velocity of 0-3 m/s. Take viscosity
of water equal to 0-001 N-s/m?. [Notations used in the above expression have
their usual meanings] 15

(b) 1 &f : 1 Fw&lR F uwd T 3R 0:001 & e T h T BeER i § s@
yaTfed Bia1 81 AR 36 Aifesmt ¥ @ 0-2 m3 /s &1 Fremw vara dan 8, @ steen fifv %
Iz ekl 93 @e, A @1t A1 shifceh @ areft 2t AfwT 1 o n = 0- 015 "M <Y o8
fi fgifa e 6 Ted * g ww & g @' 1, 2 3R 3 99R F 9% | am)

Water flows in a triangular channel having side slope 1 Horizontal : 1 Vertical
and longitudinal slope of 0-001. Estimate whether the channel is mild, steep or
critical sloped when a discharge of 02 m3 /s flows through it. Assume
Manning’s coefficient n =0-015. Also, determine for what range of depths, the
flow will be on type 1, 2 and 3 curve. 15
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(c) (i) TG FATR 98 aeft 5 m H v whiuws i B ger wwfa % s gen fean s
21 3Rk 9o At & HaE 60 kN/m? & THEHH ¥R 981 w2, @ Fa FE @
fora Bm? o @ whomh wie i f@fy fuifa fife, S8 ® 8 s S oga
H‘m‘ﬂf Frafafaa 8 -

g9t §6sH = 35 kPa

ATEQU TR H AR B0 = 20°

WA ¥ = 19-5 kN/m?
A retaining wall 5 m high with a smooth vertical back is pushed against a
soil mass. What is the total passive pressure, if the horizontal soil surface
carries a uniform load of 60 kN/ m?2? Also, determine the location of

resultant thrust, where it is acting. The properties of the soil are as
follows :

Effective cohesion = 35 kPa
Effective angle of shearing resistance = 20°
Bulk density = 19-5 kN/m3 10

(ii) Ta1 SiE} % T W ERu-Sel & UG H T i
Discuss the effect of earthquake forces on the stability of earth dams. 10

7. (@) WA ¥ Y gufa ghve & geey § stfee fEger ®
giter Wa I A = 30 m
yRfe fifts s1gu@ = 075
-4 = 50%
gt W W e ARUYR F@ = 130 kN/m?
gt Ta W gt < § 9ty = 50 kN/m?
Tadtas wdied g, C, = 0-02
wofie fwes % qof g1 w1 @98 = 2:0 99
s o fvea i gofar % 37 a¥ v gfve wa & geea fwea fean @me

The data with respect to a normally consolidated clay are as follows :
Thickness of the clay layer = 3-:0 m
Initial void ratio = 075
Liquid limit = 50%
Effective overburden pressure on the clay layer = 130 kN/m2
Increment of effective pressure on the clay layer = 50 kN/ m?
Secondary compression index, C, = 0:02
Time for completion of primary settlement = 2:0 years

What will be the consolidation settlement of the clay layer, six years after the
completion of primary consolidation settlement? 15
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o @ o e o srgfadn (wm) qwia T R) ge W e AR A figa 100 kN/m?2 ¥
gieeh bl faft 1 3w wa gu farg 0 % 4 m AR B e W Sl wfew F af @
futo Hifse .

A B
n
2m (}6"
4m X o0
2m
A
D C
l¢ 8 m e

The plan of a foundation is shown in the figure. The uniform load intensity on
the soil is 100 kN/ m?. Determine the vertical stress increment at a depth 4 m
below the point O, using Boussinesq’s method :

A B

wN

Y

15

daw, fomem fafie =9 0-8 i 7fefida WM 1.5x107% m2/s ¥, #1 T 150 mm
= 9, 325 m TEE % WY ¥ 0-015 m3 /s H R A w9 fen s 31 Wiegw we,
e H ez, wey i Sar W siga sea i i smavas wite w5 ko B Rl &
(i) 3R 9w afos 2

(i) At uTgd AFTS % |U 10° F B0 W gH B AR yaEw® IR A Rew F 2

Oil of specific gravity of 0-8 and kinematic viscosity of 1-5x10~ % m? /s is
pumped at a rate of 0-015 m3/s through a 150 mm diameter, 325 m long

pipe. Determine the Reynolds’ number, pressure drop, average shear stress at
the pipe wall and power required to maintain flow under the following
conditions :

() If the pipe is horizontal

(i) If the pipe is inclined at 10° with the horizontal and the flow is in the
upward direction 20
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8. (a) HR % T W wEa vaTa waw Ry T ik Frefafea afom wm g

1 200 410 11-0 70
2 400 850 12-3 85
3 600 1275 14-6 10-0

e gl % T F YRS AW 3R T FA: 38 mm 3R 76 mm ¥ FA Wea ik
Tl wfdad & wed # srawaw yree! @ fuifa Sifv) wy @, s Rt o) s s
R feoquft Fifv)

Consolidated drained tests on clay specimens were performed and the
following results were obtained :

. Confining Axial Axial Volume
Specimen .
No pressure load deformation change
’ (kPa) (N) (mm) (co)
1 200 410 210 7:0
400 850 12-:3 85
600 1275 146 10-0

The initial diameter and length of saturated clay sample were 38 mm and
76 mm respectively. Determine the shear parameters in terms of total stress
and effective stress. Also, comment on the results obtained and its application.

(b) TTRSITAIIA ToheATeh FT 27 Toh ATGSITAIRYH RAH # 3w F <ft 78 qwa-swra wrft 3 forg

oo feea % o FreEn ¥ -
- B ijﬁﬂﬂ)

4-75 mm 9-40

2:36 mm 54-00

118 mm 7820

600 um 83-10

300 pm 86-20

150 pm 75-30

75 pm 13-:80

Iugehal e fuifa Al tw=-we % ' § g W wn et

15
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What is vibroflotation technique? The results of sieve analysis
material used in a vibroflotation project are as follows :

IS sieve Mc;s;a?r{ egle(g”;jdl
475 mm 9-40
2:36 mm 54-00
118 mm 78:20

600 pum 83:10

300 pm 86:20

150 pm 7530

75 um 13-80
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for the backfill

Determine the suitability number. What would be its rating as a backfill? 15

(c) (i) TF W™ @ Hi T 300 r.p.m. &1 & H A | F@ 120 m ¢ 3R
H<H W 3Heh! AT 280 mm | 3 H W F Piw 0-95 B IR F=win w v
a9 (Mg 3F) F HW 30° § R A F0 90° B, A FA 2@ H 90% A g e
e #1 fufor fifi) a8 9 <ife % foin ® faasi B @ o 9@ &1 o9

1000 kg/m?3 R

A Francis turbine has a speed of 300 r.p.m. The inlet diameter of the
turbine is 1:20 m and its width is 280 mm at the inlet. The vane thickness
coefficient can be taken as 0-95. If at the inlet, the guide vane angle is 30°
and the blade angle is 90°, determine the power produced by assuming an
overall efficiency of 90%. Assume radial discharge at the outlet and take

density of water as 1000 kg/m?. 15
(i) Ta ar wem (o THo Tho) F Tk w1 T WEw 8¢ ARG Hifwe fF we it §
gRI %eH F 3w R
What is the significance of curves of constant stream function (CSF)?
Explain why the stream function is useful in fluid mechanics. 5
* k *
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