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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 (QCA) Booklet must be clearly struck off.
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Q1.

(a)

(b)

(c)

@uE A
SECTION A

s vefufem a9 ufdest &1 =@ 3050 mm 3 19 @FE 275 mm 2 | Afe
17-50 x 10* N &1 & 7191 @18 &l 1-28 mm difefd &tar 8, @ wrEl 39
3Ry "9 1 faie Fife | 7z off Fuffa fifse 6 sa sfaest &
=8 HI fhaT gfed war 8 | JUEIW AUIH, G =22 GPa 3 wWvg
amH, oy = 435 N/mm?2 7H A |

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?.

U AT AETY Sfdee, -taﬁ-=60mem2 3R UH T WA wivr gfq

Tsheh AT, 0 = 1-05° S Hiet 1 3TN Tk 65 mm =T H T 3 F4Td
Fve &1 fieu for s R | SR W S S T At sifisan SR
-3mgul &1 frafor Hifs | srET Anis 80 GPa #ifs |

A solid steel shaft of diameter 65 mm is to be designed using an
allowable shear stress 7,10 = 60 N/mm?2 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.

=9 fa ® Tt T 85 kg TUMT T Ush YeH-a49l U B3 W IHIiE 2 |
v Hag & fae =9 &1 w&ifasw quie 0-25 7 | Afean w9, P o 3@
oA i I=ae feafa, b e e Sed 6 yee-ss® %1 9 a@ wet @ gdor &
3R 7 & 59| IR ? '
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b
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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 0:25. 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

e
h I
W
/ff;fffffffff/ffffffff
fe—0:70 m —)

(d) o7 o quiu ogER, 80 m fawgfa i 1-ufag arh v e v@ # fogfa
% AT H 150 mm 3R A W I Ichgdl o WY Th WA higd gRl
yd-ufdafera fhan mn 2 | 9 2:5 kN/m & U UshewH fqafa 9a wr @l
IE Bl B |
(i) 9@ W FFd AR 9 90 & HqeH & foe Hfed & gwreht s 7

EE
(i) ST o T [T | 9 1@ & fFEqr= i ToEn Hife |

HhI T Theh YR 24 kN/m3 &ifSw |

w

450 mm

150 mm

_4-..13.-......‘]\_.__..

(&t fommd mm ¥ €)
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(e)

As shown in the figure, a beam of symmetrical I-section spanning 8:0 m
is prestressed by a parabolic cable with an eccentricity of 150 mm at the
centre of the span and zero at supports. The beam supports a uniformly
distributed live load of 2-5 kN/m.

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

(i1) Calculate the shift of the pressure line from the tendon’s centre

line.

Take unit weight of concrete as 24 kN/m?3.

" |<—— 250i mm—>| o
i 80 mm
! X 3
< : 80 mm
450 mm :

_%_T__
|
I
s, Gty
!

(All dimensions are in mm)

e

U ISA 75 % 50 x 8 (3591d &1 E 250 US) ¥ &9 T dF Jadd ! 12 mm AL
THE @2 ¥ 6 mm % T fhere deg gra et w2 | fam g sEEn
3g% i 3 afcen 6 78 ] | GeE Bl & E9 H B0 75° 2 | AR A
HI TG o Afhedd THZE & SUST UH W & G0 & fou ifiesfcad
mw%,ﬁmﬁmlﬁmzmﬁﬁmml

ISA 75 x 50 x 8 % 7T, Ag = 938 mm?2 3 Cyy = 252 mm
Tmo = 110 3R T¥e dfeen & faw, y,,, = 1-5 i |
TS H&ABI & &9 b B 60° — 90° F fIT K = 0-7.
E250ﬂ33¥mﬁ(grade steel) % feru :

f, = 410 MPa

f, = 250 MPa
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THE wHe

A tie member consisting of an ISA 75 x 50 x 8 (E 250 grade of steel) is
connected to a 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 LW1 and sz, 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 =252 mm
Take vy, = 1'10 and for site welding, v, = 1°5.
K = 0-7 for 60° — 90° angle between fusion faces.

For E 250 grade steel :
f, = 410 MPa

f, = 250 MPa

12 mm
(g gusset plate

ISA 75 x50 x 8

fod o - — -

252 T I T

mm
g
6 mm
weld

12 mm
gusset plate
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Q2. (a) N fom 7 2wl sgem Wit o % fore sweww s sit s%= Ml M

941U |
8 kN 4 kN
2 kN/m
Erisriahy . oM
= ik Do & X
E
% 74 |74 |72 |7 |73
A 1mA am N 1N 2m 1 2m 4

Draw the shearing force and bending moment diagrams for the beam
loaded as shown in the figure below.

8 kN 4 kN
2 kN/m |
f 6 kN-m 1
cvy ¥ & ¥4 ¥ ¥y 2} B F
4> D
A E ,ﬁ,
L y v © K L
1" 1m7 g2m 4 1ImA 2m 1 2m 71

(b) W I AfWheT % N, TH ISMB 550 @ 1-037 kN/m i Th 7 m faegfa
1 Ygrafrad o il T I & fou g mn st ofid Gt wiw # areda:
TG HH H GEH UH aferd shie B9 H 989 B & | Tl THEAH
faaf@ 9 100 kN 3= ¥R 3R 150 kN HeaRIfYa WK & &1 & | 39 90 &
Afefier, o ot fawgfa & wer § v fomg W off @t @ I 50 kKN F
IEA T AR 50 kN & IR0 4R & &1 8 | F=fofas & fie ufesde 6
wgiHar i st i
(i) ITIEq e
(i) S T
(iii) fagm
(iv) e W 99 S=MHa
qfese #I guea 7 i |
ed :
3¢ YWY TS = 100 mm
fy = 250 MPa, E = 2 x 105 MPa
Ymo = 11
gued uftess % fog, By =10
vgrafEa o & faw, ¢=1-2

KL/r 90 100 110 120
f.q (MPa) 121 107 94-6 837
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ISMB 550 & 0T :

Ty qRse "9, Z, = 2359-8 x 103 mm3

gueA qitese HIHiH, Z, = 2711:98 x 103 mm3

&I A& & Ra: Jeed 3mgul, I, = 64900 x 104 mm?
tf= 193 y

?

(=112

(o1}
<
o

rl =18
rg = J\g‘: £3
y
=190 —>

(meft fqmmd mm o #)
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 carries a point load at its midspan which is made up of 50 kN
dead load and 50 kN imposed 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
fy = 250 MPa, E = 2 x 105 MPa
Ymo = 1'1
For plastic section B}, = 1-0
For simply supported beam, y = 1:2

KL/r 90 100 110 120
f.q (MPa) 121 107 94-6 83-7
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Properties of ISMB 550 :

Elastic section modulus, Z, = 2359-8 x 10% mm?3
Plastic section modulus, Zp, = 271198 x 103 mm?3

Moment of Inertia about major axis, I, = 64900 x 10* mm?* 20

t;=19-3 y

(All dimensions are in mm)
ISMB 550

(©  wHih 9R fafy &1 3w ek, i faa # quie saw wifa & foo fag
AW fagm % &fos o Feat wewi #1 fuifa $ifte | seve ¢ smag 2
3R Bge 1S 2 | E I faa o gl srawal & foe qum «fifig |

2.5
S RN~ - ‘f

I
15 kN

35m
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.

B 2bm A
8 kN—» I 1
15 kN
3-5m
251
77T
G

Q3. (a) 4'5m x6:0m & Al fawsn & F F4 & TSR & o vF B Faue
$1 Afirpegar HifSw | Tae aft 3 | 230 mm A AR H ARt w
JgEed ® | a9 4-0 kN/m2 &1 Th I WR 3R IReH0 & & SR
1:0 kN/m? %1 T 379l YR 981 Hal 8 | SAYS o DIl Bl HI 334 § Tl
TR | M 20 Fshie 3R Fe 415 $¥ITd 1 IUFNT hITWT | Foehl TG FATELTE
= fifse |

TRfY : e T TR, e IR R AEAd &

@y fergfar 16, o Qe feegfa 16, o

ly/ 1y % Gt wHl %
ly/lg| 1.0 | 111 | 12 | 1.3 | 14 | 15 o
0 | 0-056 | 0-064 | 0-072 | 0-079 | 0-085 | 0-089 0-056
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T JeeT & 1077 STeerT o

2.0
16
1
1-2 S
5
’E 0-8 oo,
s |
04 e : £, F9 R H g7
ﬂﬁﬁﬁ"l N/mm?2 § %
0 0-4 0-8 1.2 1-6 2.0 2.4 2.8 3.0
gfawd d99 Yeeq

£ 05 g TR TG I SHHE-TR=DT daer
i G T e s w—

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
The slab carries a live load of 4-0 kN/m2

of 10 kN/m2. The corners of the slab ar

mm thick masonry walls.

and a dead load due to finishing work

e 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

ur Short span coefficient, Oty Long span
coefficient, Oty
ly/ lx 10 11 1-2 1-3 14 15 for all values
of Iy, / Iy
Oty 0-056 | 0-064 | 0:072 | 0-079 | 0-085 | 0-089 0-056
SKYC-U-CVLE 70
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Modification Factor for Tension Reinforcement

2:0
16
S 57\
R 12 ‘q\\ 14 r——t—
g e~ b
g 38 Pt —
3 — P~ L =24
Z 08 et £ =~ 59,
2
=
0-4 Note : f is steel stress of service

loads in N/mm?

0 04 = o8 12 16 G0 7 %L, 28 B0
Percentage Tension Reinforcement

Area of cross-section of steel required

f, = 0-58 f,
- ¥ Area of cross-section of steel provided

(b) @ ISMC 300 @ 363 N/m @l ‘S’ mm & =RVl T HEYS W, 10 m THE
AT & Uk gufed Ty &t Afiereqr i T B | TR HI 1100 kN HT TH
i e YR 98T FE R | 3 S uiesdl % fiaerl e S W §
$ifse | @ F fow s a3 it oft sifrmern fifse | g S 9 % o
4-6 U8 % M 20 sieei i 3uF foan wan B | et it Afverewn T& il |
E 250 IS 3991d &1 39911 HifS |
Fﬁ_@f%fé’(’:aﬁ'{?@=32mm

ﬁG{E@=50mm
ISMC 300 & 7 :
A = 4630 mm?
Iy, = 118 mm, ryy = 26:0 mm
I,, = 6420 x 10* mm*
I,y = 313 x 104 mm*

SKYC-U-CVLE 71

Optional Province - optionalprovince.com



Ny

ISMC 300
(|t fom@ mm # &)

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 46 are used for making the connections. Do not design the connections.
Use E 250 grade of steel.

For connections : Edge distance = 32 mm

Gauge distance = 50 mm
Properties of ISMC 300 :

A = 4630 mm?

ryz = 118 mm, ryy = 26:0 mm
I, = 6420 x 10* mm*

Iy =313 x 104 mm*

C.=235

A

i%

w

ISMC 300

(All dimensions are in mm)
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Q4.

(e)

(a)

yaura faeg fafy &1 3w &k, o3 8 2uie 9da %W & foau sifaw fqu
it 1 fuffa Hifse | %9, A 3t D W 3mEg 2 d°1 B 3R C W 38 W1
# | E1 9 frea <fifso |

16 kN/m

1 I 3m
T HEr =
A D
jo: 4 m 3

Using 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

B J-Jr&-»ilral—\{rnlr C

3

I I 3m
I 7170 s
A D
fe 4 m :#

foa # zoie sgEr it =t & i D & fadw & & we= =t fuifa
$IfAT | TF ETT H ATIEI- ST b A9 GRofieha foRar T R |
E = 200 kN/mm?2 fifSw | saai it avans o 7 3fa 8 | wifeeforem &
THAT 1 39 HIfT |

qroft : IyE-ufEse &1 &k

HUh | EUd | IIEY-UfERE w1 SAmd
1. AB 765 mm?
2 AD 390 mm?
S, DB 575 mm?
4. BC 765 mm?
5. CD 390 mm?

SKYC-U-CVLE 13
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>
2

f——4m e 4 m 3

Determine the horizontal component of deflection of joint D of the truss
loaded as shown in the figure. The cross-sectional area 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
3 AB 765 mm?2
2. AD 390 mm?
3. DB 575 mm?
4. BC 765 mm?
5. CD 390 mm?2
D
.
3m
A N
oW B .
50 kN
I 4m e 4m =

SKYC-U-CVLE 14
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(b)

(e)

fo # zwiu sgEw, P ufd et e % vhenH faafa wr & i ¢ fergfa
¥ Ywen yE & o fauma wr fuifa fifse | o 6 gagg st gaa #
Mp, i, |
P/m
Ay v 3 VIV 3T I i I3 J IFB

le 1 o |

i< 3

Determine the collapse load in case of propped cantilever of span 7’ and

subjected to uniformly distributed load ‘P’ per metre length as shown in
the figure. Take the plastic moment capacity of beam as MP'

P/m
AR T T T TV T VT I U 3 1T 1%

=
we)

e l >
450 kL &war % foIu =1 snam areft v garen gl i Thl hi Afiereran S
I 8 | 250 mm % Hehial Higd Fd hl TEUSE 4 m B B | T A s
I 1q Hifau 3R Th i Har &1 Afieper wa fawao FHifse | M 20 Fshie
3N Fe 250 99T %1 ITART HifC |
Yo7 : Wl Yg T B $ U YA T H @ W d idee,
og = 115 MPa

Whshiz (M 20) H T TI& 4 Ffded, oy =1-2 MPa
I HT Theh U, v = 9800 N/m?3

A circular water tank with flexible base is to be designed for a capacity
of 450 kL. The depth of water is 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, og = 115 MPa

Permissible direct tensile stress in concrete (M 20), 6.4 =1-2 MPa

Unit weight of water, y = 9800 N/m3

SKYC-U-CVLE 15
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Q5.

(a)

(b)

(e)

@vs B
SECTION B

T R F SR Il 1 TaG1E W 3 m¥s R | f F w1 : 10 3EW Feyt w0

&1 Tk S afesht § fohen Stren @ | Prefafea & s Afe

() Tiget % o fora wame ot o1 3w feran s =nfzu 2

(ii) enfeyey W fhaT 9a g @, afz figd W 15N % % 59 @
v fopa Siran 8 2

The flow rate of water over a weir is 3 m3/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 ?

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

U B FAE JES W UH AAHR fomr v@ i sfiar 1.3 m 3i fregfiy 10 m
& 1 250 km/hour W a1 & 353 W famM 4@ 20 kN F Tt arifas s 1
NG HL1 B | foE v 1 Ieum ik o €, AR seu-faed s 3
2 ? 9 H T 1-20 kg/m3Afu |

A rectangular wing on a small airplane has a 1-3 m chord and a 10 m
span. When flying in air at 250 km/hour, 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/m3.

o 4 gy srgum, s sresfiga el otama 140 9frav /e @ gfifa
2 | PR yare 30° W yaw war @ s fBefw siade fwear 2 1 20°C ®
e hl JaT8 T 4-0 mYs B | s H HITE 10 em W F7d B | T g0 399w
1 9 et Agifaes wits #m B0f, afe st %1 99 1000 kg/m3 2 |
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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 m3/s of water at 20°C. The blade thickness is constant at
10 cm. If density of water is 1000 kg/m3, what would be the theoretical
power developed by the turbine ?

Ve

frre o us g & fFmior & S0 7.0 m A TEOE W I JwEI yfdEA
50 kN/m2® | Taal W ge1 701 i< fow mu & .

Theh 91 () = 18 kN/m?

Tl HESH (C') = 12 kN/m?

guTelt ¥ T (§) = 30°
W & R i fag @ aga sifuss Fi9 7 e saEaw fawe & fovg geen
Tk <l TR T | g qures | wfawd w1 e off fifsr, afe o
I TR A a9 d 3 AT |
S 1 Thh ¥R = 9-81 kN/m3 g |

The shear stress induced at a depth of 70 m due to construction of a
nearby foundation is 50 kN/m2. The soil properties at the site are given
below :

Unit weight (y) = 18 kN/m3
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 /m3.
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Q6.

(e)

(a)

(b)

U gaT, fowht wtyar 35% 3R g il e g 2:65 8, § Gar§ H
ﬂé%lwwﬁ@&Oqu{&Omaﬁ?ﬁtﬂ@ﬁ'ﬂquﬁ%I
W(wﬁn)%ﬁ@@mmmé?w&ww%ﬁwm@m
wz%,ﬁwm%wwmwmr@ww%?m
ﬁtwmmmmmﬁﬁmaﬂxwﬁmﬁaﬁmm
AT |y, = 9-81 kN/m3 1 =fifira |

Excavation is made in a soil whose porosity is 35% and specific gravity
of soil grains is 2:65. A 3:0 m layer of this soil is subjected to an upward
seepage head of 4:0 m. What factor of safety exists against boiling
(piping) ? 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/m3.

30 m WS vH WA AR arfgw § 1'5 m 61 9 Jarg i TEUE W
9-0 m%s 1 T YaT& Bl 8 | Afach #, sqware £ Rew § 2.0 m A e
% 1 UF FYVI G 7 | Freferfiaa % 3o aft .

() A @l T & @ G #§ o GgeR F 4 v w veiE
el 1 8 2

(ii) éﬁ%mmm:-wﬁaﬂmmmwﬁwwsﬁaaﬁﬁw
d g Hifor |

A flow of 9:0 m3/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 20 m width in the downstream direction. Answer the
following :

(1) 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.

Qﬂ?ﬁ-ﬁmﬂﬂﬁtﬁ@m@iv=2xy?+(x2—y2)jmwwﬁ,aﬁ

? ﬁ(fﬁﬂ:x@(yﬂ&ﬁ*mmmﬁ lﬁqﬁﬁﬁ%ﬁ“{ﬂﬁq:

@ x=3m3My=1mE I gy # ofwm it 9% z70 x50 F @9
ST S AT 1o 1 Fafor Fifo |

(i) 7 yarg Wifds w9 F T @ 2 AR &, 9 g wem @ siew Ryt
Fifsr |
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(i) (1, 0) 3 (0, 1) ¥ oA Tl °wr T@reT & it o = 2 2
(iv) o varg o7eufi 8 2 3faa swon & @y e 3w o sifaey fag difsm |

A two-dimensional incompressible flow field is given by
A
V = 2xyi + (x2 - yz)ji\ . wherei and Eare the unit vectors along x and y

axes, respectively. Answer the following :

(1) Determine the magnitude and the angle the velocity vector makes
withx-axisatx=3mand y =1 m.

(i1) Is the flow physically possible ? If so, determine an expression for
stream function.

(iii) What is the discharge between the streamlines passing through
(1,0) and (0, 1) ?

(iv) Is the flow irrotational ? Justify your answer with appropriate
reasons. 15

) Umyurs R adaEEe.

Z ; = X T v = 17 kN/m3
i T 2 @
T - C+9
}fsat—20sz‘m3
4m ¢ = 35° @ Q)
C =0

I8 7d gC fp i &1 wowa waie w9 & @ " 8, W= &1 afeT 9w
fuf i wfa v g w Fm Hifsg ik Brn 6t ofomdt e f feafa f

| g |
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Q7.

(a)

A retaining wall is shown in the figure below :

=y o
Y Ko .
e i v o B v
| [ T
: g . L ; i £
\ b ¥ . i
-

B el o8
o 3 m - .f > yr _lgsiiwm '
% % ; 5 Layer @)
i 'Y Ground Water Table

Year = 20 kN/m3

4m ¢' = 35° Layer ®
C=0

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.

TH 3-0 m ST A3 TGS 50% WU Hcd W 3TEEd €9 § @O |
SANTA HEATH Hehd Hd 7 b W verd & srferan it =mam fifw
H9Td HHN: 0-90 3R 0-52 & | Fwiur fafade & smgam wwor 1 80% & wmig
Tcdl de Haid fohan T 8 | Afe G, = 2-65 B, @ Fuifa Hifsw

(i) H&HH % 98 3N g H W07 T Yo Teheh 9T |

(ii) H&H % a1g W i 3dfam =g |

Yo = 9:81 kN/m3 &fifow |

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 G4 = 2-65, determine :

(1)  Dry unit weight of the fill before and after compaction.
(1) Final height of the fill after compaction.
Take vy, = 9-81 kN/m3,
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(b) = fa ° guie sgER, WxyE el 9 yafta wyunst & us agg @l uE w@ha
wEerHt ya1 fag § srfeserfia foren mn B | ToneH W1 AW 40 em 3R TS
15m 8 | NS & &9 J@A 12m 7 IR fowog a1 g @@ @
2-0 m 1= & | L& Uk 2-5 % WY, LU % giftrd wr 1 Fwifa Hifs |

A

@t’ﬁm PR R Z2m

BT HE

3 C, = 50 kN/m? _ is
a=09 - :
1 y = 18 kN/m?3
£y g gfte
E C, = 30 kN/m?2
9 - a= 1'0
E y = 16 kN/m3
*
S Wit ;s
e gt X
oo B C, =90 kNm2
i et it | |
a=05 > / ;
v = 20 kN/m3
=
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A group of 9 driven cast in situ piles is 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.

-
" ~ -

famClay. - < "
C, =50 kN/m?
o=09

y = 18 kN/m3

15

Pile group

-

—

Soft Clay
C, = 30 kN/m?
9 a=10

\ y = 16 kN/m?3

Depth (m)
f

o
[

Stiff Clay -
C,=90kN/m? .
a=05

v = 20 kN/m3 e
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Q8.

(c)

(a)

TF 30 m o, 25 cm AW % Afaw 9y # fomia vaifza 2, S @
101 kPa W argdset § fFreafa &t @ | wgw § warg gt 0-05 ofiet/awvs § |
frerafi Y nfas vt () 3 g9 HA: 025 kg/m-s 3 1250 kg/m3 7 |

fafafaa % @ ff

(i) urE9 % frfe & qia vee 30 m TwTE W e g w2

(i) uTsy # Afes & A2 hi 3 fFm Fo (0) F g s e g Ty |
7, IHE g Al 3R YaTE @ §WH & @ 2

Glycerin is flowing through a 2:5 cm 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 (1) and density
of glycerin are 0-25 kg/m-s and 1250 kg/m3, respectively.

Answer the following :

(i) What is the absolute pressure at 30 m length just before the exit of
pipe ?

(ii) At what angle (8) 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 ?

T T W, 10 m TEUS dh HEH a1 & 3R 39 A= 7-0 m W Hg Givienn
TWd R | W o WY dF ¥ 40 m A= R | S F GJH THh UR
20-0 kN/m3 8 3t i7 a1 T & FW MG THH W 18 kN/m3 B | HHIA
&9 ¥ gufia g &1 A9 42%, 53 S 46% 2 IR 3@ Foi 1 fafaree
e 2-75 & | Seartea fmio, give wa F 7ea W 130 kN/m? @1 Faa
sl Afva wom | gfaes wa 1 siea fega s Fifse

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 40 m below the ground surface.
Saturated unit weight of sand is 20-0 kN/m3 and the wet unit weight
above the water table is 18 kN/m3. 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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(b)  2:8 m ¥ TH v U (Ffem) F fom # q@ly sgER € - ¢ g F iy
e 8 25 m A9 snurfa forn mn @ | o 9o T oy 9| A9 6 m TR
TR | Y T TR Y SR Ggel 1 NEd IS AR 18 kN/m3 R | 25 F
g o % o wm awor s, fee ww awor aman, fae s gw
T 3R Wr/Hiex Fuffa e | e F amm sve e figia w5

35T Hife |

¥ed : ¢ = 30°% faw, N, =372
N =225
N, =197

Ife =1g % H, I TR Y 96 ¥ 2 m SR B T R A T Gwor awar §

ufawra st @1 grft 2
3 T /RN 7R\
2:56m
2 e (Pfem)
B =28 m-)
6 m
¢ =30°
y = 18 kN/m3
C = 40 kN/m?
,\ v
-~ ‘!6

"y (] Ty T
e 2 e S v )
- - " % -3 s L - - r
-
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A strip _fogting of width 2-8 m as shown in the figure is founded at a
. dept;h_ of 2:5 m below the ground surface in a C — ¢ soil. Water table is at
a dépth of 6 m below the ground surface. The average moist weight of
soil abo_vle. the water table is 18 kN/m3. Determine the ultimate bearing
capacity, net 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 ¢ = 30°, N, =372
Ny =225

N, = 19-7

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

the flooding, water level rises 2 m above around surface ? 15
L 2 T /R /R
2:5m |
_L Footing
B = 2-8 m~]
6 m
¢ = 30°
y = 18 kN/m3
C = 40 kN/m?
. AN = v
= b, » - "o "‘-E
‘ ’ . ‘ N ‘,‘ i r

SKYC-U-CVLE 25

Optional Province - optionalprovince.com



() 10 cm % =AW FH F Th YEY § 20°C W 7 Yaed 2 i M 78
25 cm I % UH AR AN d oA gAY § UF A h @@ aw
feperar @ ol fom gt oaR o Seaie @iz § o @ | @i # o
W@ % T U &9, F = 100 N 31999 8 | Ya1g &1 safad, s 1,
Toh-farfa yaTe St 9@ qun UR F T HAN: 1000 kg/m3 3N 13550 kg/m3
ad gY, Freafafaa & s e

() s @ 3t Q) w3 fyif Hifsg |

(i) e 1 eI vaTg &t fuifa #ifsm |

(i) 9T Bt Ut ‘b fuifa FHifsa |
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Water at 20°C flows through a pipe of inlet diameter of 10 cm and passes
further through a circular nozzle of diameter 2:5 cm, 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 :
(i) Determine the velocities at sections (1) and (2)

(i1) Determine the mass flow rate of water.

(iii) Determine the mercury manometer reading ‘h’. 20

I——— Plate

W
VNN Dy =25 cm
SO e F
-‘f |' e '|.|'
14'
AN
1
)
T Mercury
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