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Question Paper Specific Instructions
Please read each of the following instructions carefully before atliempling questions ;
« There are EIGHT questions divided in TWO SECTIONS and printed both in HINDT and
in ENGLISH.
Candidate has to atternpt FIVE questions in all.
Questions no, I 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 i,
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 (QUA) Booklet in the space

provided. No marks will be given for answers written in @ medium other than the
authorized one.

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

Diagrams | Figures, wherever required, shall be drawn in the space provided for answering
the guestion 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
gquestion shall be counted even if attempted partly, Any page or portion of the page left
blank tn the Question-cum-Answer (QCA) Booklet must be clearly struck off.
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SECTION A

v el wee wfes w1 = 80-50 mm 3 T EEEE 275 mm # | 3f
17-50 x 104 N %71 9a 719 &g &1 1-28 mm Zifda s 2, 7 @l s
i weawedm W @ Faton Hifw | 3z f fuifa $if 6 e i &
s W A Agfen W # | swEww GWiE, G =22 GPa ¥ wna
#mEd, o, = 435 N/mm? o9 #fifm |

An aluminium tensile specimen has a diameter of 30-50 mm and a gauge
length 275 mm, If the force of 17-50 x 10* N elongates the gauge length
by 1-28 mm, determine the Poisson’s ratio and the modulus of elasticity.
Also, determine by how much the force causes the diameter of the
specimen to contract. Assume shear modulus G =22 GPa and yield
strength oy = 435 Nimm?,

U A HeEe ufaed, . = 60 Nimm? 3 vs s 0a9 wm ufy

UHF T, 0 = 105° 9 i s 3w w0 65 mm =W ) us 3 e
i w1 AfvEe B o 2 | A w e s A A aifasan e
wet-ATl F1 Faion Hifaw | s e 80 GPa #ifaw |

A solid steel shaft of diameter 65 mm is to be designed using an
allowable ghear stress t,5j,, = 60 N/mm? and an allowable angle of twist
per unit length 6=1-06° per metre. Determine the maximum
permissible torque that may be applied to the shaft. Take shear modulus
as B0 GPa.

4 g 0 Zofm T 85 kg TEUAE W US UES-EEH U B9 0 s 2
o maw & fou win = wdfas s 025 2 | sfieean =a, T o3t T
e i I=an e, w0 wn i el S seeas w9 @ sl woadn #@
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In the figure shown below, a strong-box of mass 85 kg rests on a floor.
The static coefficient of friction for the contact surface is 0-256. What is
the largest force, 'F" and the highest position, *h' for applying this force,
that will not allow the strong-box to either slip on the floor or to tip ? 10

T
| I

W

L R A N

e——0-70 m —

() T W 2wl sgER, 80 m gl ) 1ofi=ds aeh o aufie wam S faafa
& weg § 150 mm 3N FETE W IS Iehgd $ W9 U Waed! Siee g
qd-ufrafern e mn @ | @9 256 kN/m & 0% vHew fanfn 5@ wm #
Cioleonil

(i) WA W HEel 30 W YW F GaeW & o Sfaw § wEl @@ @
i |

(i) et & 9oy TEn @ T@ E o foremes & e Fifem |

EhlZ T THE YR 24 kN/m? #ifauw |
_‘..._.iﬁﬂlmm--ii

s § I
i B mm
p— ! Ed
.(Ji_-ﬁu mm
450 mm ____J:,__--T-——
|| 150 mm
| &1
_?--j‘.
L3
I
(afi fomnd oo 8§ 8)
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As shown in the figure, a beam of symmetrical I-section spanning 80 m
15 prestressed by a parabolic cable with an eccentricity of 150 mm at the
centre of the gpan and zero at supports. The beam supports a uniformly
distributed live load of 2-5 kIN/m.

(i)  Find the effective force in the cable for balancing the dead and live
loads on the beam.

(iiy Caleulate the shift of the pressure line from the tendon's centre
line.

Take unit weight of concrete as 24 kN/m?,
h—iﬁﬂlmm—-qi
I
i 80 mm
! .
u—!—uEDmm
450 mm ___i_____ i
|
| {150 mm
| L]
-?--.i.
=

(All dimensions are in mm)

T [SA 76, x 50 x 8 (¥ &1 E 250 ¥2) @ 99 T 719 A999 & 12 mm Wi
THE W2 H 6 mm ¥ ey e v g wre o @ | fae @ qwin smEm
7 A R gfeen 6w | Fem ol & O W s 7508 | 3Rk I
w1 WEEd F AR W] oA U W0 % genm & fen st
T g, AT Lwlaﬂtmzmmﬂaﬂﬁmﬁﬁm

ISA 75 % 50 x B % 10, Ay =938 mm? 3N O =252 mm
Ymo = 1-10 31 Toeira &fFen & fau, 4, = 146 #ifo
HIEA eIl & #1920 G0° - 90° % 0 K = 07,

E 250 I 991 (grade steel) % fom

fy, = 410 MPa

fy = 250 MPa
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A tie member consisting of an ISA 75 x 50 = 8 (E 250 grade of steel) is
connected to a2 12 mm thick gusset plate using a 6 mm fillet weld at site.
The welding is done on its three sides as shown in the figure. The angle
between fusion faces is 75 Find the lengths of weld L“'l and L,,,ﬂ, if the
connection is designed to transmit a load equal to the design strength of
the member.

For ISA 75 x 50 x 8, A = 938 mm? and Cyy = 25:2 mm
Take yp, = 1-10 and for site welding, v,» = 15.
K = 0-7 for 60° — 90° angle between fuzion faces.

For E 250 grade steel :
f, =410 MPa

f;. = 250 MPa

12 mam
{gusset plate

I.ﬂwn
-

[SA Tox 50 x 8

-

[SATHInS0x B

12 mm
gussel plate
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Q2.

(a)

(h)

419 fax 4 2iu smEm wim o & fow svevm a9 s g s ante
T |
8 kN 4 kN

2 kN/m | J'
6 kN-m
& I_%LL&_LL > B 3
-
A E £,

Mot 3o 1ot A—A |
Draw the shearing force and bending moment diagrams for the beam
loaded as shown in the figure below,

B kN 4 kN
2 kN/m J’
F

6 kN-m
gu_ﬁ_uu B
x D &,

f_lm"* 2 m "Flm"!r P Tm

U F1 AT % AN, 6 ISMB 550 @ 1:037 kN/m %1 U 7 m fawf
& g e F I F g e oo afts i s
A #4 § 759 vF w2 w9 R 9w w2 | owe veene
famita 91 100 kN ==& w0 3 150 kN samifos w0 & &0 2 | =9 e &
winfer, wm w9 fregfa & e § ww fag o @9 @l & 9 50 KN
FEE W AR 50 kN F 3eamifs wr & 9 & | F=tafaa & fo ofess &
afem = =g Hifaw

(i) 7o gmed

(ii) oA T

(iiiy farem

(iv) SATeTa W 49 S
wftede ! qaey 7F i |

b (-5

7% AU R = 100 mm

fy = 250 MPa, E =2 x 10° MPa
Tme = 11

uweg oftess & fam, =10
A aE & fom, = 102
KL/r 90 00 | 110 120
f.q (MPa) 121 107 04-6 83-7

tﬂ“‘..".a"g
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ISMB 550 = 77 :

e gfteds J1O, Z, = 23598 x 103 mm?

HEZA TieeE 719, Z, = 271198 x 104 mm?

o= Wy & via: ¥5e g, 1 = 64900 % 104 mm*
tp=193 ¥

ck'?“_

1
|

|
|
!
I 550
|
!
!

I"l = 15
rg = Hél: 4
¥
e | EH] —
(weft femmd mm A &)
ISMB 550

During the design of a beam, an ISMB 550 @ 1-037 kN/m is selected for
use as a simply supported beam of 7 m span carrying a reinforced
concrete floor capable of providing lateral restraint to the top
compression flange. The total uniformly distributed load is made up of
100 kN dead load and 150 kN imposed load. In addition to this load, the
beam also carmes a point load at its midspan which is made up of 50 kN
dead load and 50 kN impozed load. Check the adequacy of the section for
the following :
(i} Shear strength
{ii} Bending strength
(iii) Deflection
{iv) Web buckling at support
Assume the section is plastic.
Given :
Stiff bearing length = 100 mm
f, = 250 MPa, E = 2 x 105 MPa
Ymo = 1'1
For plastic section iy, = 1-0
For simply supported beam, y = 1-2

KL/r 80 100 110 120

T

foq (MPa) 121 107 945 837
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Properties of ISMB 550 :
Elastic section modulus, Z, = 2359-8 » 10% mm?®

Plastic section modulus, Z,=2711-98 x 109 mm?
Moment of Inertia about major axis, 1., = 64900 x 10% mm?* 20

tr=193

=112

|

T — . " S - i v - o

s =

fl =13 H
re = Q‘HA‘: '

¥
e 1) —n

LAll dimensions are in mm )
ISMB 550

(e} TR W fafa 1 I w, AR R A ol e wim B % few fag
AW Faeg % 8fw ain seta gesi %) P $ifae | e o =z 2
3N Bgg 913 ¥ | EF Fram o 261 sl % fore gam ofifi

B 8
B kN—s E'“‘I‘

1
15 kN

251
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Using the unit load method, determine horizontal and vertical
components of deflection at point A for the frame loaded as shown in the
figure below. Support C is fixed and B is a rigid joint. Take E as constant
and same for both the members, 15

B 26m A
A kN— |

15 kN

SEM

Q3. (a) 45mx60m ¥ afew famad & os 59 F e ¥ fw o wl oA
& wfirpern Hifan | oo off 3w 230 mm 9F FEd 6 da W
AgEad 2 | Ba9 4.0 kN/m? & uF =@ 9 o oftemm w6 % s
1-0 kN/m? %1 U 319a WA 984 H1 & | BA92 & FE F FW IS4 4 T
TR | M 20 FEhiz H Fe 415 39910 %1 394 Sifau | geht W staean

w1 i, |
Aol : deA S} O, FE AW #R s §

=g famgf T, o aﬁﬁgﬁ;w*ﬁy"
ilg| 10 | 11 | 12 | 19 | 14 | 15 iyflx#-ﬁ::ﬁrrﬁﬁ#;
Oy | 0056 | 0-D64 | 0-072 | 0-079 | 0-085 | 0-089 0-056 |
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: i |
04 T2 {, #a WA w5 g
T Nrmm2 & 2
L 0-4 0-8 1.2 1-6 2.0 2.4 2.8 3.0

b o BLGE]

f = 05gp _TOTH SEI 1 SgyEa.afed S
S = ey

Design a floor slab to cover a room with internal dimensions of 46 m x 60 m,
The slab is simply supported on all the sides on 230 mm thick masonry walls.
The slab carries a live load of 4-0 kN/m? and a dead load due to finishing work
of 10 kN/m®. The corners of the slab are prevented from lifting up. Use M 20
conerete and Fe 415 steel, Aszsume mild exposure conditions.

Table : Bending Moment coefficients when four edges are discontinuous

| Short span coefficient, Ty Long span —‘
- ' ] | coefticient, Oty
lyfly] 10 1-1 1-2 1-3 1-4 1-5 | forall values
| of I, /1,
| Oy 0-058 | 0-064 | 0-072 | 0-079 | 0-085 | 0-088 | O-056 |
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Modification Factor for Tension Reinforcement

20
|

-6 !
£
=12

::_]1 =

1-2
1,,‘ -ﬁ_
"lll...' ft
\k — 101
] I =n
l""-l- I---" =<4
04 ""J‘-i.—_:- £, = 280

Modification Factor

Mote I'El 12 stool stresy of service
. = 1
loads in N/mm-

4

0 04 0-8 1.2 1-6 2.0 9.4 2.8 3.0

Percentage Tension Remnforcement

Area of cross-section of steel required

f.=0581
G ’ Area of cross-section of steel provided

(b} @ ISMC 300 @ 363 N/m F1 ‘S’ mm & =70 ¥ #89= W@H, 10 m 79
s & v guien wrew & shieee R E ® | = H1 1100 kN 1 06
i st R ae W R 2 39 o= § faeerd s S W FW
Hifaw | Ty & fav e da ) ot sfiesern $ifse | @l = T $ oo
4BTE F M 20 91ea w1 3G o | wet fr Ahereg T i

E 250 72 e 1 3qgm i |

:i":f;';"f # -%'E s {f'l = 32 mm
UE ﬁ'ﬂ = 50 mm

ISMC 300 & 7o

A = 4830 mm*

Tye = 118 mm, 1y = 26:0 mm

I,, = 6420 x 10" mm*

I, = 318 x 10* mm*
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ISMC 300

(adfi faed mm F #)

A built-up column of effective length 10 m is designed by placing two
ISMC 300 @ 363 N/m back to back at a spacing ‘S’ mm. The column is to carry
a factored axial load of 1100 kN. Find the economical spacing 'S’ of the two

channel sections. Also design the batten system for the column. M 20 bolts of
grade 4:6 are used for making the connections, Do not design the connections.
Usze E 250 grade of steel,

For connections : Edge distance = 32 mm
(Grauge distance = 50 mm
Properties of ISMC 300 :

A = 4630 mm?
Fyy = 118 mm, ryy = 26:0 mm

Lz = 6420 x 104 mm?*
I,y = 313 x 104 mm*

¥
Cp=235 T

. %:]Hﬁ
4
|
I
300 || 4
gl T+ =
i
i
ey 1,=T8
r 2 =
L —
00
ISMC 300

{All dimensions are in mm)
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(¢) vawm fBEw fafe = 3w w0k, 3 9 7o ode wu & foo st
smgeil 1 Fuffa Hifw | B9, A R D swg @ a9 B ot C W I 1B
# | E1 %1 Fam wfifsm
flﬂkN.l'm

Bﬁr_'l'_*_i_'f_i_i'_irdﬂc -

! | 3m
T mr -
A D
(3 4 m ¥

Uzing slope deflection method, determine the final end moments for the
portal frame shown in the figure. The frame is fixed at A and D), and has
rigid joints at B and C. Take EI as constant. 10
16 kN/m
" 5
N .
B I C T

I | dm

Trr '.FT.I?TJ‘
A D
e 4 m |
Q4. (a) T3 o zoin oEw wifm F=it & 95 D % f@Em 5 & == % Fuife
Hifm | 9w T w1 ST-IR=E dane e andiea Ben o 2
E = 200 kN/mm? fiffw | srgadi & sead fom § i # | sfefEem &
THA] W1 I HifA |

vs_lmﬂ-.aﬂﬂwﬂﬁ%aﬂﬂﬁ'ﬂﬁ

FUE | v | ST # A
1. AB 765 mm-
2 AD 390 mm?
3. DB 575 mm?*
4, BC 765 mm®
5. CD 390 mm?

SKYC-U-CVLE 13



D

5 g Pe
60 kN
——— 4 m e 4 m——H

Determine the horizontal component of deflection of joint D of the truss
loaded as shown in the figure. The cross-sectional ares of each member
is tabulated below. Take E = 200 kN/mm?2. Length of the members are
indicated in the figure. Use Castigliano's theorems.

Table : Area of cross-section

S.No | Member | Area of cross-section
1 AB 7656 mm>
2 AD 390 mm?
3. DB 575 mm?
4. BC 765 mm~
5 CD 390 mm?
D
E
3 m
A T =
50 kN
= 4 m e 4 m |
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(b}

Lel

faa # zufu sigan, P uia Hier wwart & veawe faata v wiia 7 et
% Poem WA & fom fur we fwifa $ifie | ow 6 gueg s aEa
Mp, ST |

P/m

;W_&_UHHJA,

ke { o

=
=

Determine the collapse load in case of propped cantilever of span T and
subjected to uniformly distributed load ‘P per metre length as shown in
the figure. Take the plastic moment capacity of beam as My,

{f‘_ljl‘lm ;
ﬁﬁ_uluua_u_;_;_a_'éﬂ
e ! .

450 kL #man % fom o snam arel v genen ol F 2 o aafaser
A B | 250 mm % qeiar afed W F T 4 m §F0 R | 2R femen
%1 7 $ifau sin 76 =1 ZEn 1 wiiwesa wa famm Fifsw | M 20 FEE
A Fe 250 T0979 &1 3941 Fifau |

vew : G B T 9% % fou e oW 4 ¥ wW e,
o, = 115 MPa

HHZ (M 20) § G Wooa 7 woee, oy =1-2 MPa
79 F UHF GW, y = 9800 N/m?

A circular water tank with flexible base is to be designed for a capacity
of 450 kL. The depth of water iz to be 4 m including a free board of
250 mm. Find the dimensions of the tank and design and detail the wall
of the tank. Use M 20 concrete and Fe 250 steel.

Given @ Tensile stress in steel under direct tension for plain mild steel
bars, o, = 115 MPa

Permissible direct tensile stress in concrete (M 20), o =1-2 MPa
Unit weight of water, y = 9800 N/m?

SKYC-U-CVLE 15
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wWrE B
SECTION B

Q5. (a) UH AW % FW A o vEE @ 3w | i F w1 10 s el
oligw v W= afee © o o & | Frsfafias & o A

(i) Treet & fom oFm wam o0 @ awam fn s ardze 2

(i) 3fayey W FFan == genfm g, 4 fed W 15N F v am W
wua fem 3 2 9

The flow rate of water over a weir is 3 m¥/s, A 1 : 10 scale model of the

weir is tested in a water channel. Answer the following -

(i}  What flow rate should be used for the model ?

(ii) 1If a force of 15 N is experienced on the model, what force would be
expected on the prototype ? 10

(b) U B2 FETE FEH WK HAAER e v ) A 1.3 mosih gl 10 m

# 1 250 kavhour W a7 § 337 W R 9@ 20 kN ¥ a6 agies @5 w0

= w1 8 | faue 9w w1 3eam i w0 we, 13 Feem-fawd sam 3

R 7 @ = W 1420 kg/md i |

A rectangular wing on a small airplane has a 1-3 m chord and a 10 m

span. When flying in air at 250 kmvhour, the wing experiences a total

aerodynamic force of 20 kN, If the lift to drag ratio is 3, what would be

the lift coefficient of the wing ? Take density of air as 1-20 kg/m®. 1t}

() T3 ¥ Zwiy sgEw, vh sneafiga Bt e 140 shem/fire @ g
% | Fde vam 30° W wEw w R o Rsf siade feew 2 200c
el i TR B 40 m¥s R | wE ) 0T 10 em W PR R | o 2w T
&t W avefl Agifes wft 70 20l 3R 5@ = v 1000 kgm? 2 |

Va
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(d)

An idealized radial turbine is rotating at 140 rev/min as shown in the
figure. The absolute flow enters at 30° and leaves radially inward. The
flow rate is 4-0 m*/s of water at 20°C. The blade thickness is constant at
10 em. If density of water is 1000 kg/m?, what would be the theoretical
power developed by the turbine ?

fiwe # v a & Fiw & wE9 7.0 moA TEd @ 3E e e
50 kN/m22 | Tae W gey 7 At fem o #

T I (y) = 18 kN/m?
TR AEA (C') = 12 kN/m*®
TTET T R () = 30°
g 37 T w1 o 9 =25 afus 9 o g sem e = faeg gan

o o i | e e W oufawE s A e i fif, 3l dim
& 0 Y0 99 9% 39 9

el F THFF ON = 9-81 kN/m? =Hifam |

The shear stress induced at a depth of 70 m due to construction of a

nearby foundation is 50 kN/m?. The soil properties at the site are given
below :

Unit weight (y) = 18 kN/m?
Effective cohesion (C') = 12 kN/m?
Effective friction angle (¢°) = 30°

Compute the factor of safety against shear failure assuming water table
located far below the point. Also compute the percentage reduction in
factor of safety if water table rises to the ground level.

Take unit weight of water = 9-81 kN /m?,

SKYC-U-CVLE 17r

10

10




(e}

{a)

thi

ﬁw.ﬁmﬂiﬂmaﬁ%mwmﬁmﬁﬁﬁmi-ﬂﬁt,ﬁw*i
T R | ¥8 T2 ET UF 30 m WA T 40 m o wwhget from a2
ﬁm{mﬁn}%ﬁs@g{mwﬁmﬂ%?aﬁw%ﬁqmw
Eﬂﬂ%;ﬁﬂﬂﬁ%ﬂﬁﬁﬁﬂﬂlﬁﬁﬁﬁ@ww%?ﬁﬁ
-ﬁnﬁmmﬂﬁmmﬁﬁmmmﬁaﬁmﬁmﬁmm
Hifam | ¥y = 881 kN/m® # #ifam |

Excavation is made in a soil whose porosity is 35% and specific gravity
of soil grains is 2-65. A 30 m layer of this seil is subjected to an upward
seepage head of 40 m. What factor of safety exists against boiling
(mping) ? If a factor of safety of 2 is required against boiling, what depth
of gravel is required to be placed above the soil stratum ? Assume unit
weight of gravel and the soil to be the same and loss of head in the layer
to be negligible. Assume y,, = 9-81 kN/m?,

30 m 9 vF wef wmEEn afge § 1'6 m F 79 79 f mod W
90 m¥s F UF vAR €W # | afEw A, swamw £ fn g 20 m ) e
T &1 U Wy ogEd ) Fncfofas § o A

(i) ﬁaﬁﬂwﬁ.ﬁ@mﬁﬂ@:%ﬁ%mm
TRl wa E 2

(i) #FT % ylawae 7 waw:afad v e = Friten 3fam sifam
ad vy Fifsw |

A flow of 8-0 m¥s occurs in a long rectangular channel of 3-0 m width

with 1:5 m depth of water flow, There is a smooth constriction in the

thannel to 2:0 m width in the downstream direction. Answer the

following :

(i} What depths are to be expected in and just upstream of the
constriction, if losses are neglected ?

i) Classify the gradually varied flow profile upstream of the
constriction, with proper justification,

s fefafra srdtga wame 4w v = 2xvl+ 62— ) | oo fom o 2, o

?ﬁ}m:xmym&ﬁ%mmaﬁﬂhﬁﬂ%ﬁa%ﬁﬂﬁq:

(i) x=3m M y=1mwamafn w ofamw s % zm 28 * o
T A e o 7 o Fifa

(i) wmﬂlﬁﬁmﬁmiwﬁﬁ,ﬁﬂmwmﬂiﬁmwﬂﬁ

#ifam |
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(i) (1, 0) 3 (0, 1) F oA AT GWT TEE & de e R
(iv) 91 =R Avfi ® 7 3 S & e A I siifee fag FifEw

A  two-dimensional incompressible flow field iz given by
V= EIF? + (x% - _}'“}IE - wherei and jare the unit vectors along x and y
axes, respectively. Answer the following :

{i] Determine the magnitude and the angle the velocity vector makes
withx-axisatx=3mandy=1m.

{ii) Is the flow physically possible 7 If so, determine an expression for
stream function.

{iii} What is the discharge between the streamlines passing through
(1, 0rand (0, 1} 7

livi Is the flow irrotational ? Justify your answer with appropriate
reRsons. 15

(c) v wingmes fufe e faa b ool e B

l x
' o’ | 2 3
2 o ] ;{__ ;I_Igﬂtcﬂfm
. = L |
C=0 ©
,. § *
= 3
Yaat = 20 kN/m
4m o' = 35° A (2)
C=90
¥

#® W g 6 fafa = wove wain w9 @ @ we B, R @ ofe A
fufa it uf v smad @ s Fifew o e F ofomdt e ) Rl G
¥ Hifo |
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Q.

(a)

A retaining wall is shown in the figure below :

x : e T
1 ik
L5 -, -

o i " i -:‘-:. IT m&
i e g = 28° Layer (1)
ar
C=0 .
1 Ground Water Table

| 20 kN/m?

4m ¢ = 35* L.ajar'@
C=0

X

Assuming that the wall can yield sufficiently, determine the Rankine
active force per unit length of the wall and also determine the location of
the resultant line of action.

TF 30 m FE1 A WO 95Td 50% WG SvE W OHEEd ®9 9 @) 04 |
VAN e HEG W @ ow e % sifiemen i =pam fife
AT FHEA: 0-00 3% 0-52 & | Fuin fafEnt F smam e = 80w % o
waed a%k wxfE fem e 8 ) afg G, = 265 B, A Fruffe it

(i) WEA % UREl 3w d W w1 e T 9T |

(i) TR % 9 woor ot sifem S

Yo = 981 kN/m? i |

A 3-0 m high sandy fill material was placed loosely at a relative density
of 50%. Laboratory studies indicated that the maximum and minimum
void ratios of the fill material are 090 and 0-52 respectively.

Construction specifications required that the fill be compacted to a
relative density of 80%. If G, = 2:65, determine :

(i} Dry unit weight of the fill before and after compaction.
(it} Final height of the fill after compaction.

Take v, = 9-81 kN/m?.
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(b)

Jr g 1 z9iu sER, @-ouA 2 9 vAfiE st F oF aqE S oo wEiE
Faat g1 P § ol oo ) sl & =M 40 em 3 g
15m & | =wna & diw oom 12m B s fa=ee aw yfa o @
2-0 m A= } | T T 2.5 F W9, T F g wm w1 fFaife fife

P Y | S
b

-"..'!E ‘qﬁlq,n ’a - 2m a
(', = 50 kN/m2 _l_

g =00 ., = T YR
¥ = 18 kN/m?

TEE (m)
wn

——

gz g

C,, = 30 kN/m?
a=10

v = 16 kN/m*

T g
¢, = 90 kN/m?
=05 T oF; B = i
+ = 20 kN/m?3

e
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A group of 9 driven cast in situ piles iz installed in a layered cohesive
soil deposit as shown in the figure below. Piles are 40 em in diameter
and 15 m long. The spacing between the piles is 1'2 m and the cutoff
level is 2:0 m below the ground level. Determine the safe load of the piles

with a factor of safety of 2-5. 15
) CRCE T
| C, = 50 kN/m? 15 _
it = 09 bl Pile group
y= 18 kN/m?®
¥
=il . |
- Soft Clay e
E €, = 30 kN/m? :
- o a=10
E v = 16 kNm?
% L]
< LR L
2 T
B . Staff Clay ol
C, = 90 kNm?
=05 “
y = 20 kN/m? %"
L =
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(el

(a)

UF 30 m o, 25 em =W % 8w ey § femin vt ?, 9@ @
101 kPa 7 ameza # Freafm 06 2 | 999 & waw 7 0-05 #e/ws R
fremafis &1 wrfam yaEm () 3 o9e FAI 0-25 kgfme-s 3 1250 kg/m® & |

Feafafian & I g

(i) wmge & foofm & qia TS 30 m FEE W gy g am R Y

(i) gy i A & 2 ) wAn fEww o e) F ge o fe O o |
zr, AEEEtd 2 8 3l yaE o uae e iR 2

Glycerin is flowing through a 2-5 em diameter horizontal pipe of 30 m
length that discharges it into the atmosphere at 101 kPa. The flow rate
through the pipe is 0-05 litres/second. Dynamic viscosity (p) and density
of glycerin are 0-25 kg/m-s and 1250 kg/m?, respectively,

Answer the following :

(i} What is the absolute pressure at 30 m length just before the exit of
pipe 7
(ii) At what angle (#) must the pipe be inclined downward from the

horizontal for the pressure in the entire pipe to be atmospheric
pressure and the flow rate to be maintained the same ?

UF TE W, 10 m TR 7% WEE W # 9N 39S A 70 m W 9E g
wa B | W T o e T A 40 m AR R 9w H AR TEE W
20-0 kN/m3 & 3iv W 9% ¥ @ S o uHE R 18 kN/m® R | A
w9 & Hafm gitm & Jenm 42%, 7@ d@m 46% B 3 3w S e
waeE 2-76 B | wenfan Fmfo, gffe w@ % = w130 kN/m® &1 Faw
wftreer Sftm wom | giw wa 1 oftea Fega s fifa

At a site, fine sand exists to a depth of 10 m and below this lies a soft
clay layer 7-0 m thick. Water table is 4-0 m below the ground surface.
Saturated unit weight of sand is 200 kN/m® and the wet unit weight
above the water table is 18 kN/m®. The water content of the normally
consolidated clay is 42%, liquid limit is 46% and the specific gravity of
the solid particles is 2-75. The proposed construction will transmit a net
stress of 130 kN/m? at the centre of the clay layer. Find the average
settlement of the clay layer.
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() 28 m e v et T (FfEn) #i Fom d iy wgER o C - ¢ gy A g
7 H 26 m {19 smarfea fmm wn ® | i ww v uf qe @ 96 m e
W # | W S T I gE w ofed A A 18 kN/m3 R | 25 % uw
wwﬁafmmmm,ﬁmwwm,ﬁﬂamﬁﬂm
o #n ww e Faifa Fifa | Geeh  aws svem fees fage =

I #ifaw |

wEH : p=30°% fore, N.=372
N, =225
N‘I’ =197

oz wE % F, S FR Y A E 2 m FW A W R W W e g §

ufasm wdt w0 #nfy ¢
"l--l-l""\l—lr-l
T T 7 7R
26m
5} % (Ffem)
B =28 m3
B m
&= 30°
v = 18 kN/m?
C = 40 kN/mé®
-~ 5 - L] - E
N e R T I

"
- N
= 0 1 " P
: %
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A strip footing of width 2-8 m as shown in the figure is founded at a
depth of .‘..*5 m below the ground surface in a C - ¢ soil. Water table is at
a depth of 6 m below the ground surface. The average moist weight of
aoil above the water table is 18 kN/m®. Determine the ultimate bearing
capacity, Inget ultimate bearing capacity, net allowable bearing pressure
and the load/m for a factor of safety of 2'5. Use the general shear failure
theory of Terzaghi.
Given : For ¢ = 307, N, =372

N, =225

N, = 197

What will be the percent decrease in ultimate bearing capacity if during

the flooding, water level rises 2 m above around surface ?

E 3 ‘f i P
25m
_L Footing
=B = 2.8 m=
B il
§ = 30"
v = 18 kN/m?
C = 40 kN/m*
i N
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(c) 10 em % H=FH TW F TH WY # 20°C W T waiwn 2 wm owm
25 cm SE % UF FAEN AAA # A w0 A § us 2 f @ amm
e @ 3R foam o awfe sm o wealar e @ TEow B | e W e
@ % fom o A, F = 100 N amavaes & | yarg &1 sofad], @i e,
u-fafi v S =9 A O F a9 HEE: 1000 kefm? 13550 ke/m®
wa 7o, Fafafan % 3w 4 .

(iy ufrsdyg (1) s () w am Fuffa Hifaw )

(ii) we 1 g=gEE vaw = Faife $ifw |

(iii) w0 FAnfier qraars b Fatfa i

SKYC-U-CVLE 26



Water at 20°C flows through a pipe of inlet diameter of 10 em and passes
further through a ecireular nozzle of diameter 2:5 em, exits into the air
as a jet, and strikes a vertical plate as shown in the figure. A force,
F = 100 N is required to hold the plate stationary, Assuming steady,
frictionless, one-dimensional flow and densities of water and mercury as
1000 kg/m® and 13550 kg/m® respectively, answer the following :

(it Determine the velocities at sections (1) and (&)

{i1) Determine the mass flow rate of water.

(iii) Determine the mercury manometer reading ‘h’.







