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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 § 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 (QCA) Booklet must be clearly struck off.
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SECTION A

ush UAlEn aam gfagel #1 =g 30-50 mm 3k S T=TE 275 mm g | 7,
17-60 x 104 N 1 &t 7t Sears 1 1-28 mm Afefq F1 8, @ i sy
AR eI qyies @ Rt i | ge st Fuffa FIR R ae gy
A P R A F@ R | eI A9, G =22 GPa 3wy,
e, oy = 435 N/mm? AH e |

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 N/mm?,
Th ITRT 9&q0 gided, 1 =60 N/mm? 3R T& 3337 34 01 ¥fd

TS TS, 0 = 1:05° Yfd HeX &1 3TN F0F 65 mm 19 H TF 39 30910
9 1 Afsea fhar 9T ] | o W A 1 oA arel SAfirhan SR

Fe-31reet 7 fagitor Hife | sgE9er 97w 80 GPa T |

A solid steel shaft of diameter 65 mm is to be designed using an
allowable shear stress T,)joyy = 60 N/mm? and an allowable angle of twist
per unit length 6=1:05° per metre. Determine the maximum
permissible torque that may be applied to the shaft. Take shear modulus

as 80 GPa.

A fo o et 74T 85 kg GSUHM 1 U Yecl-a9d] Uk BI G UG 2 |
Ty Tag ¥ for TN w1 € o 0-25 3 | ifieRan §9, F SR $6h
R # F=am ol v wr e ed B geo-aed %1 T 9 B9 w gdu @

3R 9 & g9 37 ?
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In the figure shown below. n strong-box of mass BOH kg resta on A floor.
) 3 i t L. L) =1
The static coeMcient of friction for the contact surface is 0 26. What 1

the largest foree, ‘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
[ |
h 1
l W

VAR S S cur suv Suv Suv Su A ma dur sy e v v SV A AN A AN 4

le—— 070 m —|

@) Fm i auie EER, 8:0 m gl 61 Lufese Al wh amia ue A i
a:nwﬁmommaﬁtaxmmﬁms@ﬁam%wawmﬂwﬁmﬁam
od-sfeefera fhan R R | W 25 KN/m % U UhERH fafe = s
& HLAl 2 | |
@) UE W AES 3R T Wi % Hger $ (g Hiue § waE S A\

i | =
(i) e 6 geu Y@ & g @l o faremae i ToEn i |

"
SHshie 1 T MR 24 kN/m3 i | QS

—_ II /
| 80 mm
| T
l\ 80 mm
|
450 mm N I
T
| | 150 mm
‘.
W
|

(Tt faumd mm o )
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As shown in the figure, a beam of aymmetrical I-section spanning 8-
is prestressed by a parabolic cable with an eccentricity of 160 mm at tp,
centre of the span and zero at supports. The beam supports a Uﬂif‘r;rmlv
distributed live load of 2:6 kN/m. '

(i) Find the efTective force in the cable for balancing the dead ang live \

loads on the beam.

(i) Calculate the shift of the pressure line from the tendon’s centre

line. \
Take unit weight of concrete as 24 kN/m3, :
0

fe— 260 mm — A

"F" i
i 80 mm
| T
< I %80 mm

- — - - —

150 mm

bl Tt

(All dimensions are in mm)

|
450 mm _____f_
|
|
|

(€ T ISA 75 x 50 x 8 (35T 1 E 250 U8) ¥ 54 T aH 3599 5 12 mm T

va% A A Afeen A T R | e wAh F d w B 7502 | ARk e
$l G o Afhedd FMA F TR ThH WR & G0 5 fou sifisiog

firen T R, @ 3 N Ly, AN Ly, TeTE H1 10 AT |
ISA 75 x 50 x 8 % foTT, Ay = 938 mm?2 3R Cyy = 252 mm
Tmo = 1110 31 wrefi Afven & fo, 4., = 1-5 <fif |
HEH Bl h € % HI0T 60° — 90° F AT K = 0-7.
E 250 U8 3q1q (grade steel) & fou .
fu=410 MPa
fy = 250 MPa
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12 mm LI
Q:“p F=

ISAThx i x 8 \ - ‘ ,
r'
o | 8
! hmm
I
- - \
262 I \ - JL
L C ISA A x B0 xR -
mm - -
i e
\.[
G mm
4c8 12 mm

M =12

A tie member consisting of an ISA 75 60 x 8 (E 2560 grade of steel) H

connected to a 12 mm thick gusset plate usm[-! a 6 mm fillet weld at qlte
s as shown in the figure The angle-

The welding is done on l,tb_three gide
botween fusion faces is/75° Find the lengths of wel @ , if the.
connection is designed ansmit a load equal to the-design-strength of

10

the member

For ISA 75 x 50 x g@@nd Cyy = 252 mm
Take ymo = 1-10 and for site welding, y

or 60° — 90° angle between fusion faces.

or E 250 grad@
=

f, = 410 MPa
f, = 250 MPa

12 mm
- ( gusset plate
ISA75x50x8] | |

ISA 75 x 50 x 8

12 mm
gusset plate
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(1) fia faz 9 gwiec 3-ar anfra iid b
F9TE0 | s, |
3 kN 1 kN j i
2 [(,\/“1
1 j T G kN-m n f,
C ¥ v ») . 4 .
A - B . \ AR rql
rfrrri A\ D rérp\n /“5 !
\"L/
« K I VR A K
ATm A T 2Zm A Tm A 2m A T A
Draw the shearing force and bending momen diagrams for the e
loaded as shown in the figure below. ar,
2 kIN/m & kN
«N-m n
F
'%"ﬁo- ‘*.
V4 V4 N, |
7%1 m A 2 m A" 1m” 2m 7 om ,
S £ arfirepeadr & g, T [SMB 550 @ 1-037 kN/m &l Th 7 m Ty
m%m@wﬁmmqﬁa@m:

Wﬁﬁmﬁm
j@ﬁﬁﬁamwmmwﬁwmélmw
waﬂt150kN3:wraﬁﬁW@am%|sama;

I kN |
a%ﬁaﬁwarl;;q:ﬁﬁﬁﬁa‘mﬂﬁﬁﬁ%ﬂ“’ﬂaﬁm%ﬁﬁmm%
’ ﬁisow%mwﬁﬁﬁwﬁw% | fefaRad & forg dftess 1
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1SMB 550 & TV

g qf=d

2 WA, 7o = 2360-8 % 107 mm?
32 TR, iy = 271198 » 107 mm?

gaea et
g A ® gfd: 954 vgd, 1, = 64900 x 10* mm*
= (=193
3 ——
€ - - -
¥ ] I 4 1
¥ &1 . .
% ty, =112
2 _|||—=
i 55
!
!

l'1=18
1'27—( “alc‘_"—\ i —

(moft fermmd mm # 2)

B

ISMB 550 '
puring the'design of a bea;) an ISMB 550 @ 1-:037 kN/m is selected for
use as a simply supported beam of 7 m span carryi

restraint 'to the top

concrete floor capable of providing
: . 1

co e. The total
100 dead load

150 kN imposed load
beam also carries a point loa wﬁm

ng_a reinforced

distributed load is made up of
In addition to this load, the

hich is made up of 50 kN

d'ém‘n}‘_d_;nd 50 kN imposed load. Check the adequacy of the section for

the following :

(i) Shear strength “

(i) Bending strengthv”

(iii) Deflection—"

(iv) Web buckling at support./
Assume the section is plastic.
Given :

Stiff bearing length = 100 mm

f, = 250 MPa, E = 2 x 10° MPa

Tmo = 1'1

For plastic section By, = 1-0 /

For simply supported beam, y = 1:2
KL/r 90 100 | 110 | 120 |
f,4 (MPa) 121 107 | 946 | 837

|

C-U-CVLE 7



Properties of ISMB 550 :
Llastic section modulus, Z, = 23598 x 103 mm?
Plastic section modulus, Z, = 2711:98 x 10 mm3

Moment of Inertia about major axis, I, = 64900 x 104 mm?*

tp= 19@ y
Ck'!’? x

|

_)jz—:,:llﬂ
|
z_|l|_z

| 550

|

|

ry=18 '
1'2=9\\A’: '3

y
k—190—

(All dimensions are in mm)

ISMB 550
i e iy 1 I e, R o 8 guit srgan s % fore fg

(c)
Amﬁ%%%ﬁt%@muﬁﬁﬁmﬁmlaﬂmcm%
aﬁ(Bg@ﬁg%rEﬁﬁmaﬁxﬁmﬂa‘i%%ﬁwﬁﬁm

_B 25m A
8 kN— I i
15 kN
35m 9.51
I
C
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Q3.

(a)

Using the Q'—‘—IL!S’?!d_.._Q“_;lh“dv determine horizontal . and vertical

“,mpunt‘“""‘ of deflection at pont A ‘l\t)r the frame loaded as shown in the

low. Support C is fixed and B is a rigid joint. Take I as constant

and same for both the members. 15
&} 9.5
T T L
T 1
15 kN
3-65m
251

45 m x 6:0 m I it fmaT % T BE F ATeoEd H AT Th B TAT
W | waue Tl AR W 230 mm W o H AAE W
2 ST Teh I . 3 ISR HE h HE

ygEfEd & | 9a9e 40 KN/m
1.0 KN/m? 1 T el MR e T 8 | BAUE F HHI Dl SR I&A F TH

T B |M2oairm‘ﬁzaﬁwe415gwmmmaﬁ\ﬁmﬁwmﬁ

T AT |
ot + S ST T, 9 SR BR A @

g g T, o jaﬂa@%w

ly/ 1, < B WE
I/l 10 | 11| 12 | 13 | 14 | 15 .
ox | 0-056 | 0-064 | 0-072 | 0-079 0-085\0-089\ 0-056
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12
: Y
N\ \>_1:
5 ~_]
'E 0-8
0-4 e fy [T U 1 FETA
yfeee N/mm? # 2
0 04 08 12 16 20 24 28 30
BIGNGEGEERERE]
YIS TEUT I ITEY-INTDG &R
fs= 058 f
el EITd 1 IIEY-THesg §Ahd

/ Design a floor slab to cover a room with internal dimensions of 4:5 m x 6-0 m.
The slab is simply supported on all the sides on 230 mm thick masonry walls.
The slab carries a live load of 40 kN/m? and a dead load due to finishing work
of 1-0 kN/m?. The corners of ‘the slab are prevented from lifting up. Use M 20
concrete and Fe 415 steel. Assume mild exposure conditions.

Table : Bending Moment coefficients when four edges are discontinuous

Short span coefficient, oy Long span
coefficient, oy

L/lg| 1:0 141 19 1-3 1-4 1.5 |for all values
of Iy /1y

‘Oﬂx [0-056 0-064 | 0-072  0-079 | 0-085 | 0-089 0-056
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Modifi

oa on l‘f'f'l’l}’ f()f ll"l?‘ or I ’
j' MOy \’(;,
} -”ff'f( ont
1 (]

S T
\\
16
5 N N
2 ) sl B
o 1 2 :\ \__\ -
S os |
R = m B -
= | Note: fgis steel stress of service
04 loads in N/mm? \ |
——
0 04 0-8 12 e _ <0 28 3.0
Percentage Tension Reinforcement
Area of cross-section of steel required
fsg= 0-58 fy Area of cross-section of steel provided
p @ ISMC 300 @ 363 N/m %! ‘S’ mm % <N T TS TWH, 10 m worrdy
® % e gafe ey i TTRedT 1 TE R | W HT 1100 kN w1 w
Tﬁmawﬁamaaqmé | 31 e afesdl b fraerEl s s s
@m|wm%%rqawaaﬁ%ﬂaﬁlwm | SISl = R
4-67US M2Oa“r?fz‘i;ﬁ3q?fm%mw% | Siret st fieReT & Hifvm
£ 250 € 6T 1 IR AT |
Fiet & forg : wR G = 32 mm
US| ?}'ﬁ =50 mm
ISMC 300 & 7 :
A = 4630 mm?
r,, = 118 mm, ryy = 26:0 mm
I,, = 6420 x 10* mm*
I, =313 x 10* mm*
SKYC-U-CVLE
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\/ | y
90
(waft foremd mm # )
A built-up column of effective length 10 m is demgnhed }i)y Placmg by
ISMC 300 @ 363 N/m back to back at spacing S’ m e column is to

a factored axial load of IISW ical spacing ‘S’ of the il
channel sections. Also desi \}hatten Sy \

for the column M dlts of

recr el
grade gc’zirgjsu g the conmeetions. ectiong,
USe E 250 grade of steel. /

For connections : Edge distance = 32 mm
Gauge distance = 50 mm

Properties of ISMC 300 :

A = 4630 mm?
r,, = 118 mm, ry, = 26:0 mm

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

]
|

cIl:i‘g
e
T
I
=
<

ISMC 300

(All dimensions are in mm)

SKYC-U-CVLE
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" qaoTdl f;::f?.irq' ff-ﬂu &1 I vk, faa s i dr¥er e ok fao wfem fam
yreqoil 1 i HIfAe y wm, A W D st B e i3 sfe ¢ GE ATS
3 | g1 fama eifam
16 KIN/m
it 1—@1'111,¢L.,(. l‘

1 I Jm
77777 T l
A D)
fe— i1 I s—=S=mwrs
_ glope d(_?_f]_elj!'io,l)_.'J!.Uuwd’ determine the final end moments for the
l"“mi ‘{‘;::.im-e shown in the figure. The frame is fixed at A and D, and has
portd = at B and C. Take EI as constant. 10

16 kIN/m

"
B N

C
I | T
. I 3 m
V4 JL
7777 TTST
A )

it ST AT |
arceft S-S 1 AR

i |
. | aB
"o | aD
3. DB 575 mm?
4. BC 765 mm?
5. CD 390 mm? J
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i} b/ 1“

4‘\
{"{,’}"r(;,"? i
50 kN
kM' 1 m }=’ 4 111———4—3{

Determine the horizontal component of deflection of joint D of the trusg
loaded as shown in the figure. The cross-sectional area of each membe;
is tabulated below. Take E = 200 kN/mm?2. Length of the members are
indicated in the figure. Use Castiglieino’s theorems. j

Table : Area of cross-section

SNo | Member | Area of cross-section
L. AB 765 mm?
2. AD 390 mm? ]
3. DB 575 mm?
4. BC 765 mm?>
5. CD 390 mm?
D

—

3m

=
Pa—
®!
!

¥ o
<o
;_‘

L 4m } 4 m

KYC-U-CVLE 14
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fifa uffra if | v e ST A
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(b)

—~— 1’/m

— ¥
‘\g%l N P P SN I P T

e —

/ B
[)pt.(‘t"“m" the {I‘(‘I"n[).'-'i.r\ load in case of propped cantilever of span " and
1‘{“(‘(1 to un'[onnl,\"_(llHt-l‘ll)Ut,(!LLlUnd ‘P’ per m-(,_‘a'(‘ length — T —_—

' ) ) - ad I per metio el as sh in
Take the plastic moment capacity of beam a M., =
_.)______—-______.——-—,;___-1_5_3_ I‘]-

e

aubj
15

(he figure.

P/m

{%‘IJ g R IR

mﬂwmaﬁ@wﬁﬁﬁﬁmﬁmmﬁ

| mokl,mé? :

(c :ﬂﬁ=g|250mm'3§§?lm afed w1 &1 TETE 4 m BER 2 | TR A fam

3ﬂtFe25omﬁan3qaﬁ£rﬁm| BT
m.-mqgm@%%ﬁmawﬁmﬁww’
GS=115MPa
e (M 20) aqaéﬂwaﬂraﬂsrﬁraﬂ, ooy =1'2 MPa

< &1 T T, ¥ = 9800 N/m?

ok with flexible base is
r is to be 4

to be designed for a capacity
m including a free pboard of

P
f the tank and design and detail the wall

d Fe 250 steel.
r direct tension for plain mild steel

A circular water ta
of 450 kL. The depth of wate
/—- . -

9250 mm. Find the dimensions O
of the tank. Use M 20 concrete an

Given : Tensile stress in steel unde
bars, 65 = 115 MPa

il .
Permissible direct tensile stress in concrete (M 20), ot =1-2 MPa

Unit weight of water, ¥ = 9800 N/m?

SKYC-U-CVLE -
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SECTION B

(a) Q%W%Wﬁﬁﬁmahnwg% IEﬁ’JT‘;ﬁT{Eﬁj;m-g—jrqu%_:
qfteqor veh SIct arfeest # feen wman @ | Frefafaa # 3= @i A

() ficd & fe fore warg @ o1 3w e s wnfew 2

(i) snfawey W fram s@ wenfya @, afs fred w15 N b v
v fm T & 7 !

The flow rate of water over a weir is 3 m%¥s. A 1 : 10 scale mode] of t
weir is tested in a water channel. Answer the following : "
(i) What flow rate should be used for the model ?

(ii) If a force of 15 N is experienced on the model, what force woulq p,,
expected on the prototype ?

b) T B AT TR T U A fawe g@ i St 1-3 m 3 forgfa 10,
3 | 250 knvhour W a7 # 324 W R F@ 20 kN & @l AT 73 5
SN A B | R G@ T e O A, afe, geam-ferr 3
2 9 9 1 e 1-20 kg/m3 AT |
A rectangular wing on a small airplane has a 1-:3 m chort'tl and a 10
span. When flying in air at 250 km/hour, the wing experiences a tota]

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/m3, I

© Fm ¥ gt oER, T aefigd B e 140 iR /fHde W g
2 tﬁtﬁ&imsmmmméaﬁtﬁﬁmmﬁ@m% | 20°C W
S 1 VTR o 40 m¥s B | IS I AT 10 cm W TG 8 | TEEH TR 39
£ 5 areh AgifiE e 0 gl At I 1 e 1000 kg/m? @ |
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An idenlized radial turbine is rotating at 140 rev/min as hown in the
figure. The absolute flow enters at 307 and leaves radially inw ard. The

flow rate is 4-0 mYs of water at 20°C. The blade thickness (s con tant at
10 cm. [Fd(lnhit‘\- of water ia 1000 kg/mn ‘. what would be the ll'llf!‘nl‘{'[it'&i\
power developed by the turbine ? £
Vo
. N ]
_30°

b= 10em

.Qa;:ﬁ_aa;ﬁqu%\aWWTOmaﬁTﬂ‘éﬂé_Wmmgfaaﬁ

@ 7o = e e 2

yrﬁ:ﬂ%rméngﬁwm%am@m

i e e o5 @ T 5 wferra st <1 o s Aife, afe e

Tﬁﬁm@ﬁﬁlﬁimﬂ“ﬁ
wﬂ“ﬁﬁﬁwm'

ﬁmWW=9-81kN/m3'€ﬁm !

The shear stress induced at a depth of
foundation is 50 kN/m2. The sol

£7-0 m due to construction of a

] properties at the site are given
nearby
below :

Unit weight (y) = 18 kN/m3
Effective cohesion (CcH =12 kN/m?2
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 /m3.
SKYC-U-CVLE 17



Q6.

(@)

(a)

ST 1y, = 9-81 kN/m3 79 fifere |

Exc ion i e i ]
: avation is made in a soil whose porosity is 35% and specifi

3 . - 4 -~ 2 ] 1
of soil grains is 2:65. A 3:0 m layer of this soil is subj N grawt“"

[ ee Ja s ! . 0
> - an

e o o

(];mmg) ! -If a factor of safety of 2 is required against boiling, what dar,;

ol gravel is required to be placed above the soil stratum ? Assume upt-h
’ nit

weight of gravel and the soil to be the same and loss of head in the 1a
to be negligible. Assume v, = 9-81 kN/m?3. "

3:0 m SN Uk wEh SR arfen o 15 m &l 9 a8 1 = oy
9:0 m%s F TH STE B 2 | Sifesht #, swETe Y fZm & 2-0 m i e
T T Tsh 7Yl = & | FefaRas & 3o dfo .

() =t gt Fmog €, 4 Ggem # oft dgem F S ghivETe W e
TEUSAT 41§ 2

(i) FF=d & JiavdTs QO shws:-aiEdl yarg SierEe s aiffnn 3t i
<4 gu Hifsu |

A flow of %_(Lm3/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

channel to 2:0 m width in the downstream direction. Answer the
= - -
ollowing :

(1)  What depths are to be expected in and just upstream of the
constriction, if losses are neglected ? B
-—_— e ——

(i1) Classify the gradually varied flow profile upstream of the
constriction, with proper justification. ~—

v fo-fenfa sridiga waE &9 V = 2xyi+ 2 - y?) | gw fen w2, e

15

(b)
; 3ﬁ(3\ m:xaﬁtymﬁ%mamﬁ%‘ﬂﬁ lﬁm%r%a%amzﬁﬁq:
() x=3m3My=1mI I A BT IRATT 3 S8 gAT x-3781 % 1Y
AT S o1t hIT 1 FHefor Hifse |
(i) @91 yerg Wifdss &9 °§ grya @ 2 afe &, 9 9 wor @1 sueie fHyiia
T |
SKYC-U-CVLE 18



(1.0) 30T (0, 1) T aref) s vavsii & afr fro #2108 7

(1i1)
- 5 - v - & — g '-f{”' "
t WATE STl R 2 3R wwoi 3 g sy 3w o shfact Ha ot

(iv)
: ; : , o b
A two-dimensional  incompressible flow field 18 piven g
A 2 I / .
v =2xyi+ x5y )j, wherei and jare the ur

dd
\it vectors along X a7l J

pectively. Answer the following :

nxy
} . . 1 - ‘ k(‘ﬁ
: Determine the magnitude and the angle the velocity vector make

\/M withx-axisat x =3 mand y = 1 m.
e T i for
Is the flow physically possible ? If so, determine gg_exﬂg$$9“
W f so, determine

/(jﬂ
o stream function.
passing through

What is the discharge between the streamlines
B
(1,0)and (0, 1) ?

2 iate

\/..(,7/15 the flow irrotational ? Justify youlfwfopn 35
reasons.

/

©

T A 8 K v =17 kIN/m3
@ @

Z 3m s “rL__ ¢' = 28°

— —
e — — —

3
YsatzzokN/m W@
4 m ¢' = 35°
C=0

A

%m@%ﬁ%wwmmé%ﬁm%sﬁ
fifer 1 wh1 TR oS T WA chiferg ST foRAT A @ <h feafa

T4 ST |
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V
Lt
A retaining wall is shown in the figure below : b)

(b

, ) v = 17 kN/m?
o Jm - (__ ¢'l = 28° :
C=0 =Y

Ground Water Table

LS

III
.- s\

Yaat = 20 kN/m3 |
4 m o' = 35° Layer @
C=0 -

N

// Assuming that the wall can yield sufficiently, determine the Rankine
active force per unit length of the wall and also determine the location of
L length of the wal

fhe resultant line of action.

= 2|
Q7. (a) UTH 30 m S IS W7 9eref 50% |IUE Ted W TEEd ®9 ¥ @I W | |
ANl HE Heha d & 6 wior gerd & sifueram ofR =aw fifs |l
AT SHAN: 0-90 HK 0-52 F | Frmor fafdsi o sgEr wwor #1 80% % Wy
Eed b Heid foRan S 2 1 Afe G = 2-65 2, a Fruifa i |
(i) H&H % Tect 3R 1C § W07 T Yo THF WK | |
(i) d&H % a1g W A 3ifam S=rd | |
Yw = 9-81 kN/m3 #fifSg | ]

/

o

Wgﬂé (m)

A 3:0 m high sandy fill material was placed loosely at a relative density !
p - il st e it === .
of 50%, Laboratory studies indicated that the maximum and minimum

void ratios of the fill material ar nd(/ 0-52 espectively.
AN e
Construction specifications required that fHe ﬁll b

ompacted to a
relative ﬁensn:y off 80%.\If G4 = 2-65, determine :
g T 4709 COTIIE
. (i) nit weight of the fill before and after compaction.

(ii) ~F'inal height of the fill after compaction. - 15
Take vy, = 9-81 kN/m3.
SKYC-U-CVLE
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n " '.‘}
#i quit 3FAN, @24 gefl 9 wafora woprrsii & o s B OF Ll
(b gﬂﬁ qal faerg o arfyssifaa faan o 2 xopari sl ARy AAp A0 cm ot | (A L L
' ; a4a #
sm & | wmat F A" siqua 1om B osfr faesz aa g T |
' - . p . . 1
1,0111 A2 B 1 YW O 26 % T, syt & spefager i ol fautfra NE
2-
/
A \
) T 3% Hﬁ‘ﬁm i . Z2m e \ . -
., =50 kN/m?2 D I
AT Vi T
y = 18 kN/m? .
,:[»/ -
cl—n—.‘ '
g, i S
C, = 30 kN/m? .
: a=10
= y = 16 kN/m3
é 13
¢ 5 N -
\E_,....-—-""_-_— .
3
q =~ - r w
«
§‘i”‘1 1]_|?[EI5I “
5 Cy = 90 kN/m? n .
o=05 - y
v = 20 kIN/m?3
Yy L
SKye-u.-
YC-U-CVLE 27



ﬂ
A group of 9 driven cast in situ piles is installed in a lay

er .
_ /Hml deposit as“shown in. the figure below. Piles are 40 %ve

— So= o ehin dlamer.e
_ and 15 m Ion;, The spacing between the piles is 12 m andmt r
/S / mm below the ground level. Determine the safe load of the lec i
4 with a factor of safety of 2-5. I _C Pile;
-/—’_”’_ “3
) § N : ,[ —
FirmClay ¢ = 7., 2 E S
S Co-s0kNmZ | |
a=09 — Pile groy,
v = 18 kN/m3
| T - ' A
_ Soft Clay - -
g C, = 30 kN/m? .
= 91 _ a=10
) \ v = 16 kN/m3
* )
< - - PRI
r | 95
5 - Stiff Clay ~
Cy =90 kN/m? ~ _ = || =
a=05 g
\L Y= 20 kN/m3 v . . i

O
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oy
/ g 30 ™ 25 em ™M@ % Afas arge & frengfta wantaa "
o101 kPa 9 AFHESA 3 Frafa wweht & | uren # wfra | .
Eﬁﬂﬁmm'{m(”'}ih;.(f . ¢ AR -..I' (l']l"l.'l'f'JlI_W'l\ ;

l TAE FEN: 026 kg/me-s 37 1260 kg/m? B

¥ frfa A gia 48& 30 m evard o foie zm en R 2

(i)
g, 3L 3 T yATE 7w A TR 7

.4 ing throu 25 ¢ :
(;erm_m .ﬂT)W__ Bt f:h a 2:6 cm diameter horizontal pipe of 30 m
- ,{ discharges 1t into the atmosphere gt 101 kP2, The flow rate

thi

‘ng‘“ e ey’ f . :

£ ugh the p1P€ is 005 litres/second. Dynamic viscosity () and density
5 re Q'ZE,"%_/"?_'S and 1250 kg/m?3, regpf:ctively/r_ -

hrouBn
oi‘ F-'chen ll_?!

he absolute pressure at 30 m length just before the exit of
e

what 18 £
____-—-—-"'_-__ ____-_—l—-""'-

¢ what ange (6) must the pipe be inclined downward from the
for the pressure in the entire pipe to be atmospheric

press are and w_ to be maintained the same 7
i
mﬁmm%ﬁm:ﬁ%TOmIﬁﬁﬂw
o B w T 40 m A B | WG H U whE HE
WW@WN@EWWISW/m3%lW
ﬁﬁm%%%aﬁ?aﬁﬁwﬁaﬁt%ﬁwg

gqﬁaqﬁaﬂwmzm%,
w ﬁnfm,q%fﬂqra%mmmom/m%mﬁaﬁ

20

m2.75% lmﬁﬁ
ﬁimﬁﬁam |qﬁﬂwmaﬁaﬁﬁwaﬂ£fﬁnl
pth of 10 m and below this lies a soft

and exists to 2 de
ound surface.

At a site, fine SATT =
r 70 m thick. Water table is 4:0 m below th
3 and the wet unit weight

cw//—
aW The water content of the normally
consolidated clay 18 42%, liquid limit is 46% and the specific gravity of

is 2-75. The proposed construction will transmit a net

the solid particles
sfress of 130 kN/m? at the centre of the clay layer. Find the average

settlement of the clay layer.

SHC-U-CYLE
23
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(b) 2-8m%®@qﬁ($ﬁﬂ)aﬁ%ﬁﬁmw@;c-¢ﬂmﬁ%I'
aﬁﬁzﬁm:ﬁ%mmﬁmwéuﬁnmwmﬁraﬂé:ﬁ%smm |
w2 | W T A SR g 1 efEd A TR 18 kN/m® R 1 25 % oy I.
T U % 10 T R g, fFae ww aner awdl, Fad s am,
g 3 wmy/dier fuifia Hifs | S % amr sreae o fagm

Jug i |

Ted : ¢ = 30°% felg, N, =37-2
Ng =225
N, =197

afe 91g % GRH, T TR YW 97 ¥ 2 m SN & ST 2 @) /A GRT & §

gfcrera et = gt 2
T 7R
2:5'm
4 are (i)
B = 2:8 m~|
6 m
¢ =30°
Y= 18 kN/m3
C = 40 kKN/m?2
, \V
- —.' . N N qu ‘ ‘ - I 15
g S ot '\P',.- L
SKYC-U-CVLE
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strip footing of width 28 m aa shown in the figure is founded at a
3E -— .

h of 2.6 m below the ground surface in a (' b soil. Water vable in at

dept
dtlﬂh of 6 m below the ground surface. The ave rage rn(,]-.ii weight of

e e —

ve the water table IS 18 kN/m?. f\‘ T LT

—

~oil abo

-

1C 11\ m,t ultimate bearing capnc;ty, net allowable bearing pre 8aUre

AP SN epacit

1“10 load/m fm a fact r Uf safety 0f2 ‘b. Uk‘& the general shear F(ulurf
ne - = —_— -

B of Terzaghl.

ven 01‘¢ 30°, Nc—372 /
Gi
s

N_ =225

q /

h(\ﬂl V

vhat will be the percent decrease in ultimate bearing capacity if during
Wwha

flooding, water level rises 2 m above around surface ? 15

the

3 2N
’1\ T—’m—
’JL Footing
B = 2-8 m~]

6 m

7 S/
v = 18 kN/m3

C = 40 kN/m? _\a \éj

25




R

10cm%wﬁﬂw%mwﬂzo°cmmmﬁﬁ%aﬁ1m% [V

2.5Cmm¢wmﬁm@m@a@ﬁﬁﬁzﬁm%
e & iR fom 8 90, SHuR UE FeAl i | CHTAl € 1 e ) fy, |

(c)

@ ¥ fau uk §d, F o= 100 N 376935 2 | gamg i Adfredi, o 1fy
. fenfla warg 3it ST den UR o e shEE: 1000 kg/m3 3 13550 kg/n3

m@.ﬁﬁ%@ﬁ%ﬁw:

() wfede (1) 3ih Q) W a fwifa hife | |

(i) ST hl zeaw™ varg X fuffa Sifse |

(i) 9 #Anfer wrgErs b Fuifa i |
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HIC-Uy

wa ater at 20°C flows thmuj:h n pipe of inlet vli:nnst\r of 10 ./?p and _prass |
(_________._———-——"'—‘7

her thrOl'“h a cnr(‘tllnr nozzle U’ dinmeter ) 5 cm yoxita into the 817
rth p—

fu
_;ef and _qt,nkog a vertical plate as ﬂh(IWII in the figure. A force,
o 00 N 18 |equn‘ed tﬂ h()ld ”’l(‘ [.)IHN‘ folflrgr]“rv Assuming ste {]d‘f
l‘q = 1 i e S
lt"““ one- dnnenmmml ﬂnw nnd (lc'nmh( '8 of water aned ‘mercury af
ction T '
fﬂ/]:gmlz]GBO kg/m? respectively, answer the following :
000 , o
1/’:;:.;;;19 the velocities at sections (1) and (2)
. De e
i)/ T 'ﬁ
y he mass flow rate of water.
v4 oy De ctermine the M2
(i Jtermine the mercury manometer reading ‘h’. 20
y Det€ "
(i)
r—— Plate
Dl = 10 cm 1.1‘:

RN Mercury
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