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Question Paper Specific Instructions
Please read cach of the following instructions carefully before attempting questions :

There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and
17) ENGLISH.

Candidate ha- to altempt 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 niarks carried by a question [ part is indicated against it.

Answers musi be written in the medium authorized in the Admission Certificate which
must be statod clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space
provided. No miarks will be given for answers written in medium other than the
cicthorized one

Whererer any ussumptions are made for answering a question, thev must be clearly
indicated.

Dicoramsi Ficures. whererer required. shall be drawn in the space provided for answering
the question iiself.

Unloss othericize mentioned, symbols and notations carry their usual standard meanings.
Attempts of questions shall be counted in sequential order. Unless struck off, attempt of «
question shali be counted cven if attempted partly. Any page or portion of the page [eft
bleinle i the Question-cum-Answer (QCA) Booklet must be clearly struck off.
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HECTION A

Q1. (& =AW 29U FTHET YITE T wqmaiee 351 R AC. DE 9T GH g9 q
Gcdl bl AT Fsm
5 kN 10 kN kN 10 kN 5 kN
| |
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Determine the force< i mombers AC, DE and GH of the truss< loaded
and supported as <hown in the figure below /()

D RN 10 | 10 KN 10 kN 5N

N | H\\. 3 i
\ i g / £
5 ! ..’i R N o ;/
‘ i
\l N s
i N

b1 160 mm = HE 400 mm TE dfme ) vs @oafaafea @dr 99 #
ST W 8w w1 SAET AT 9 0a 5 kN/m F URARH Tadf am. S
T B JAT WP WIEA 2, F 20A0F U2 R % 10 Tt T B | uig #
200 kN % A &1 87 F53 a19 51 0 F A H 100 mm ST g mid
o g1 qa-uidsafer = o 3
99 i feala & Bed § gfeor @ oar ug aM B 3951 a8 gt gfeet
[ertfra shifsu

A prestressed conerete beam of =ection 160 mm wide by 100 mm deep is
used over an effective span of 8 moto support o unitormily distributed
load of 5 kN/m which includes the <cif-weight of the beam. The beam is
prestressed by a straight cable carrving a foree of 200 kN and located af
100 mm above the bottom of the boeon,

Determine the  resultant stresses gt the centre of the Span =ections at

top and bottom fibves of the herm, 10
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) UF 12 mm HIF Fhe Wi H Uk Ty (ME.UH.UHEL 400) TAS o
ArEad I 2 | AT % %ol ¥ 250 mm W AT aTd 200 kN & FHealer

il ; = A EE - ' 2 i g ) i =
9T F1 a7 F4 % (U, et e @1 IUAM Hh, sihe $ AU ATE
e 50 | 3Ea 1 UE E 250 8 | sEenen dfcen w9 AT | qeg

qerel &1 =vd fqEd, f, = 410 MPa &isT |

A bracket plate of thickness 12 mm is connected perpendicular to the
flange of a column (ISMB 400). Design a connection for the bracket
using the fillet weld to carry a vertical load of 200 kN acting at 250 mm
from the face of the column. The grade of steel is E 250. Assume shop
welding. Take ultimate stress of weld material, f; = 410 MPa. 10

&) 2 T TuaA 91 % &9 % 25 mm 9e TH S g g e e | el

oS T 05 m/s B T W 0-75 m2 SA%A dlell Uh §8d gqddl Wi
fafid #a & fau fpad ac 61 sTTaggshdar gl

(i) afz 98 e 2 gsal § FAE g W TEd] B,

(11) ?Tﬁi Jg Ush Yod I 10 mm bl ?aﬁ I % ?

™

e 1 faes vamel n = 0-785 N-s/m? ST |

A space 25 mm wide between two large plane surfaces 1s filled with
slycerine. What force is required to drag a very thin plate 0-75 m? in

area between the surfaces at a speed of 0-5 m/s :
(iv if this plate remains equidistant from the two surtaces,

(i1)  if it is at a distance of 10 mm from one of the surfaces ?

Take dynamic viscosity of glycerine p = 0-785 N-s/mZ. 10

(@) Uk GgI w1 & FAcd T, i s oy (o2 @ight, el T8 ga1 =)
TRt 3T 97 3 ST w1 HTIe, TRl TR | W2 (A7) 1 UR 895 g, TH7
ST 426 em® A1 | @A % 912 Tide i WR 779 g o1 | 6 G H H 400 g
v wve § w1fa EEa steer § grell 18 fEE 276 em? STEAT =T | 561 400 g
F1 212 em? I G F U Hiad fFan vd Hl T | &F a1 1 AT
SErC R EIG ﬁf_dm |

T7d - Sl & fafre g, G = 2-70 31 T H TEHE 9R, 1y = 981 kN/m?,

HXS-U-CVLE 3
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A field density test of a soil was performed by digging a small hole in the
soll, weighing the extracted soil and measuring the volume of the hole,
The soil (moist) weighed 895 g, the volume of the hole was 426 em'
After drying the sample weighed 779 g. From the dried sotl, 400 g was

poured 1nto a vessel in a very loose state which occupied a volume of

276 cm”. The same 400 g was then vibrated and tamped to a volume of
212 em”. Determine the relative density of the field soil.

Given : Specific gravity of solids, G, = 2:70 and unit welght of water,

Yo = 981 kIN/m*. 10)

Q2. (a) AW &EHA Aty w1 I9EE wes, A= fam 4 owvid M ww % fao B ow
SETATe 3TN fag 519 Hifaw | fa Bus fae 2

\f

B

a C }@?
D A

Using moment area method, find the slopes and deflection at ‘B’ for the

beam shown in the figure below. Point ‘B’ is a hinge. 15
WT

e e L,

(b) 250 mm x 400 mm 3ATATY & Ush HTAATHN. YaIfcAd hghle FAEY &1 IUFM U
700 kN = =0 37eftd YR ] Ed FH F [0 {Ha J@ 2 | =ey £
FATAMTS aTe 32 m & | TR 21 0l W fefa § waret =y 9 wqrez 2
HR s ot 9T el ffuq 2
M 25 UE @& @hshle 3TN Fe 415 U 96 U0 21, @81 & I99T hiE &Gy 1

3WT TaoHl =l sHfereur Fifaw | yser faway ot @ifau | diuig s
fata =1 39 Fifu |

A rectangular reinforced concrete column of size 250 mm x 400 mm is

used to support an ultimate axial load of 700 kN. The column has an

unsupported length of 3-2 m. The column is effectively held in position at
both ends and restrained against rotation at one end.

Design suitable reinforcements in the column using M 25 orade of
concrete and Fe 415 HYSD bars. Also draw the reinforcement details.
Use limit state method. 15

HXS-U-CVLE 7
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@) 100 litres/sec F1 Th TATE, 0-60 m =el 3N FHETS dd YG0d] dT1 T

& - ~ o T SO o i
STATRT Tl SiaATiciel (Fefd) H JaTtaa &d a | Fig =6 =3 ()

56 2. A1 0-30 m H1 TATE FI TEE F URAHHE YA b TAU A TIUAl H
fagtoor K150 | arEsat (Faa) 30 Tare 61 Zen ¥ {1 Hi

A flow of 100 litres/sec flows down in a rectangular laboratory flume ot
width 0:60 m and having adjustable bottom slope. If Chezy's constant
(C) is 56, determine the bottom slope for uniform flow with a depth of

flow 0-30 m. Also find the conveyance and state the flow. 20)

Q3. (a) A= &1 faE, T wqaE syewAr 1, 120 U AT 9iE % o4 97 Tk 30 mm =12
gt yfaest & fou a9 =i goa & @99 1 FEud #d 2 |
fayifa hifsu
() wfdest & fow F5aE o (C)) |

qi) = g g % 750 HOA % fAU siavIe HAd, Ald R TP
e H T8 2 m O Bl |

(iii) Uehel A9ATE G H HYAH &1 3H] T b U ATevdeh AT |

q5
T:EUz U < 60%
T = (—} 0933 logl(} ( 1 — [” = 0085 L] > 60{."
i ' ()
10
N
\\ 20
\%\‘\ t:f}(]
Bl 10
N i
s \h‘ () %
4l e
A ’ 60 [E
LE i b * r L:’%
o

o 115 b —> & [
< \% 90)
U
< cl 100
< 1:15.4 >
() 1 2 3 | 2 £y fi = 8
VETE (Ve
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The figure below represents time and consolidation relationship

tor a clav sample 30 mm thick subjected to a given pressure range under

double drainage condition.

Determine -

(1) The coefficient of consolidation (Cy) for the sample.

() The time required for 75% consolidation of the same clay soil, if it
were 2 m thick with similar drainage condition.

(1) The time required for same degree of consolidation with single
drainage condition.

(Given

T = 1L 2 U<860%

T == 0933 log; (1-UI—0:085 U > 60%

()
N 10
\ R
“\\\ 6 S
x\‘\ 44) E
5 \ -
% IR
U; e _b s 60 o
3 \ J -.ﬁ_\ 0 g
f \\ &) Ecj
3\ \ 90
. Y ~
a 100
< Bl g >
() 1 2 0 4 B b fi & 4

y Time (ymin)

(b) T T 1T AR 2 ISA 80 x 80 x 10 1 39T 80 kN & Hal HF FT T

F & fu feban s 2 1 fom wEeEi i sen g o m 2 | fi gEve @

21 Sedl g S TR 2 | 59 9E o] 98d o 5 v I T2 h! qaisad] h

e e
ST HIST |

S

STATA 1 U E 250 B | Hiwid sfereen fafa &1 sgam $ifyw

A

‘,‘"'

[5 800 : 2007 12 & HW "3’ HGgdl & AU K, = 0-2, K, = 0-35 371

Kq = 20 ST |
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[SA 80 x 80 » 10 @ T[0T
A = 1500 mm*~
ro =241 mm
1';,_ =241 mm

= 30} mm

P = Laa i TN

A single angle strut ISA 80 < 80 » 10 1= used to carry a service load ot
20 kN. The centre to centre distance between the end connections 1s 2 m.
The end connection isx done by two bolts. Check the adequacy of the

section to carry this load. 15

The grade of steel is E 250. Use Himit state method.
Take K; = 02, K, = 035 and Ky = 20 for ‘tixed fixity as per code
IS 800 : 2007.
Propertics of [SA 80 x 80 x 10
A = 1500 mm?=
ro =241 mm

r, =241 mm
Py = o004 mm
Pew = 10D MM

o) 1m N 15 m F saTg s fm e aren Ush STHEehy Yard Ad HiH T

25 m/s G A FeA FT (O FIAT R | Ted A ] HA ArEE 6 m B AN

-

r“.

TE A 1 12 m R Fe § 24l 7 | J7 JrEedd ZErEdl Jd 6

10-3 m 2 37 uygE 9 § 999 % HEu ZEEdl &1, 99 & A 3 T

ATl 3 (-20 T & ST &, a1 319 =h1f3f0

(1) HqTE 9 ATl

(i) TaTd A i Zéd]

A conical draft tube having inlet and outlet diameters 1 m and 15 m
discharges water at outlet with a velocity of 2:5 m/s. The total length of
the draft tube ix 6 m and 1:2 m of the length of draft tube 1s immersed in
water. If the atmospheric pressure head is 103 m of water and loss of
head due to {riction in the draft tube is equal to 0-20 times the veloaty

head at outlet of the tube, find ; ()
(1) Pressure head at inlet

(i) Efficieney of draft tube

HXS-U-CVLE /
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Q4. (a) =T H =Z91v U A9 Tfqq 9 &) TEdl @ U0, fi9 29E = % 3999 DI
0 Hyshan 49 9 =1 fuifa fHifo
ATAE - ‘A’ W Ta=d 3 ‘(¢ W T | YT G 9 A i 37T Sl % I

A B
i ent
11

25 HL\I 100 kN JU kl\

QQ—@

’-6._:' m~>’<—f3 m—)-‘

Determine the maximum tensile force in member DI of the truss shown
below due to the series of three moving loads shown in the higure.
Support : Hinge at ‘A’ and Roller at ‘(. Loads move from G to A 15

< —bpanclsat4m =24 m >

125 KN 100 kKN 50 kN

O—O—@

r*j 111—)1<——f3 m——)[

HXS-U-CVLE &
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by T 0410 m % Tl Al B w2l & dd 15 m/s % SATUeRdH 91 F 9
1 G JaTE BA A
S ufy ey Ferd, Wil W sgEyel gfdeel, WEw 20 m @ 3l fegs W

o1d B e, WAl 9 a7 UauAr s @l H 0-02 m W S 1 AT hITAT, |
e bl TIEAT 2-453 N-s/m- Fliﬂﬂ, |

Two parallel plates kept 0-10 m apart have laminar tlow of 01l between
them with a maximum velocity of 1-5 m/s.

raleulate the discharge per metre width, the shear stress at the plates,
the difference in pressure between two points 20 m apart, the velocity
oradients at the plates and velocity at 0-02 m from the plate.

" . : C. . & 3 ') =
Take viscosity of oil to be 2-453 N-s/m~. 15

o) T A e e ufaurs fafE ® wenfrea 1 A9 3 IH, G901 W09 7R
HqgE g2 2| F TG F1fu | ufqur=s faf| =1 tes ¥R, v = 17-5 kN/m?

17 S7TAfeR HEOT A0, ¢ = 35 ATl HUHA §ET % Ush 8T 1 ST ]

2 | SR AN O 0-5 A | 9T §21 & AU s ger 2 150 kPa @ |

fafs o dfFa gz 2@ & afded & fau e fag @ s9am i
3 qzm <Al 37 H afqardl 219 Rl 3l Hifsu |

AT - hehld Tl U YT, v, = 24 kN/m”.

T "7 A

I I8 WTF

HXS-U-CVLE 9
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Investigate the stability against overturning, sliding resistance and
foundation soil pressure of the retaining wall shown in the figure. The
retaining wall is to support a deposit of granular soil which has unit
weight, v = 17-5 kN/m® and angle of internal friction, ¢ = 35°. The
coefficient of base friction is 05. Allowable soil pressure for the
foundation soil is 150 kPa. Use Rankine’s theory to calculate the active
earth pressure on the wall and neglect passive pressure from the toe
side. 20

Given : Unit weight of concrete, y. = 24 kN/m?.

-1 mje-
f,fﬂf..-"
64 <
4 (rranular
O
v = 17-5 kN/m~
A
() = :_'35“ 6 1
]
£ ()
3
Y, = 24 kN/m?®
i ) 4

HXS-U-CVLE 10
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T2 HTEOTERA] o AT, 200 & 804 3] [0 A )0 |

ey

AN AT F] BE ) A R

a1 F9E

] 3 .,_]I'H

A civeular loo of weight 1004 N and radius 15 cm o supported by wopanr

* - 3 - - - e SR, <1 SN R Y. T ST
of bruckets, one of which i~ snewn o the figure beiow. bBar PN - hinged

1 ran

at T and held by steing MM E7 i long Poinauee mininum engsion

At MNL devef B aERE e (11 R P ot for eauthibrmuny.

AR L

Consicer aeoE e e soocda Odso find the value of nnnpnmum

LOTVSIOTL.

..--_.-"'
)
; {
ig -8
L,
L
(3, e
;[Ff'ﬁj__. s g
e
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(b ToF W TS T T F el uhry wm frator B0 | S e i
1 399 hifsu |

< 1000 IT1IIMM >
Tl(J() 1N
_____ Y
} 400 mm
25 ¢ hl 4 B ~
- mmI--F\oo *

-

300 mm4

M 20 U8 1 &shie 3 Fe 415 v4.91%.19. 1. o SiELE

Determine the moment of resistance of the T-beam as shown in the
figure. Use limit state method. 10

< 1000 111711 =S

_____ x -

100 mm

_____ *_

400 mm
4 nos 25 ¢ bar

\aﬁ\oo |

50 mmi-

———--———-—-l————-—-——_____.T
—

{300 mmai

Take M 20 grade of concrete and Fe 415 HYSD bars.

HXS-U-CVLE 12
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T AL S CD R SRS @R 800 mm® S AR 300 mun

2 | g 1gUe oF) “j:;:{g;lliq_qf'l'ﬁfﬂ é{:{‘-brf{ 12000 NINE 3:|TJ *T’“-"Sﬂg SO0 mm A | 27
qeild 97 Dy = 255 KN 3T Peo= 20 kN T3 8 7010 5798w 22 |5 9 2 4

ey

TP N TG IR C L B L Le

J 3 |

—_—

G SR TRl W oufatE =@l o A Fr

R O

i §en wEuE A AYIEd HdTd 9 6 Ayl T

\ i)
‘ ) 1 g
4 & o ( b
: e | h
: P e A
) -
i [ : 3 ——- M |- — - l { Lx
f,} L L ? . ! i_ H.
,J ' |:a
2 T T o - a R ! ._
3L ; ) SO0 mm
SO mons . HU0 mm = nny |

. —_ . - __-_}l.(___. et Gt : Rep—— i —3‘!'$ JE R il

The fived-end bar ABCD consists of three prismatic segments ax shown

i the fieure. The end segments AB and CD have cross-sectional area

<00 mms and leneth 300 mm. The middle =egment has cross-=cctional
. - - FYY ) S : e ) g o | S x o
Gren 1200 mme and length H00 mm. Two axial loads Pp o= 285 KN and

' = 20 LN e acting in the bar as shown n the figure. Young modulus

S e =ame fur all three =cgments,

(i1 Determine the reaction forces at fixed supports.

(it Determine the compressive axial force in the middle segment.

\ 1 1)
,4 B_ o L N
| i

'''' - e g e

: J}H """ = il -
,- L — — NS - £ i {\
b,

HUO0 mim :iU(}._I‘HI:l‘l

P -_HTG. ke
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T JdTE A, UF VAT H TN R W, Tk 150 qm SE™ 4 drE f
U 0-10 m*s % FEI0 % [0 100 kN/AWS %1 218 918 747 2 | w7 &1 aurs
TTE T gl vk simdEa: swey M2t @ 984 600 mn S0 2 areg ©

f" 3 A .'__., e L L LT o . ~ - e
en<ll AT 7, dl 271 B B/ 999907 31 219 919 =1 [ ifau

A flow meter when tested in a laboratory gives o pressure drop of
100 kKN/m*= for a discharge of O-10 m7/s in a 150 mm diinetor Dipe [
ceometrically similar model s tested in 600 mm dictete: Pl @
identical conditions of fluid, determine the corresponding dischareoe andd

pressnre dropan the model,

£
I

TET HTdTh a0 RIM 55 7. % uiass] oo
ol r o o _ - ¢-

AR TN ] 190 A | T95d® Uldad i \g) 3V 25 5o fiaas o
-_ {n. - . -~ | v : -. ) _ _ — _ =

v ich HIHT 97 Y7290 ili?_"?dT-?T HIT AT ﬂ'ﬁ:{ f:ﬂ:{ ] a9 ) TS P 7o

UF I HHATEN .

A sample of dry cohiesionless o1l whose angle of internal riciion 1= 50
=osubjecied to a trraxial test. If the minor prinepal stress oo g
105 kPa. at what values of devioter stress (A6 and nion U el

“tress (o) will the test specimen fail 2

o e S 1 e . C e s B s e -
Vi ‘4-15&'31! 51 TR H—@' o Al o fdThl HTRIF 6T G770 3 Wb 2 5|

TS H5 m A B 6-0 m 19 50 GAM T R 90 a5 o T ey
; r ; i : s ~ _ . T ™, F5h - )
AUl vt T fuRe fifFe, afz gm 20 C F 9 we T oo e ®oan

L -

A SHIdT 7 | 20°C I YA 3 &1 209 I97 1030 Ko/ng 307 20 o0 18
Y1 oA w1 A AT 1% 105 m2/e oo

A submuarine can be assumed to have cyvindricat shane with roanded
nose. Assuming itz length to be 55 m and diameter 60 ny determine he
total power required to overcome boundary friction if it propels at the
velocity of 8:0 m/s in sea water at 207 C. Take miass densiy of sea watoer
at 200 C as 1030 kg/m” and kinematic Viscosity of sea warer ot 20 (O g

1 v 1079 m=/a.
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g =g 1 =unz g

B
did b JeAH

(1) ST GATEFI S AR AT w17 )
G meft g e aqrg faessin o 4
qr 1 Tetgo )

X A 13 . 1) 3

M

er=dhvis = GRCs A 1 B ere i SO K | VO R LR T T

£ N ‘

R TS TS S LI
1
] — -
-
F
e

25 kKN/m S
1 i
i | '
vy A V... WY
A 1% f e 2 1_}

For the beam =hown in the ficure bolow
(1) Compute the support reactions,

(11)
indicated 1 the tabile

<alient points as
X A § . ) . I
\f

M

rilla == 4

(1110 Draw the =hear f{orcee diagram oo
oraph.
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Write the shear force (V) and bendine nomen

o Lhe

4 Pt
f'.} My Y
e
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By N5
e e &
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(1v) Draw the bending moment diagram (BMD) indicating the nature of

graph.
Sign conventions for SFD and BMD are as follows
A
+V + M
v
25 KN/m 50 kN 40 kN
11— l l
A R (o o) o oF
e ~ 300 kN-m A
05m, _ . |
< m* m i 2 m s 1-5m >+‘(}5nﬂ)}([]Srn)l

() TUh AFATHR YZIAFd 9% 1 3THY 300 mm x 500 mm (5

qu) de Hifod

& | 9 o g9l fagfd 5 m % | 9 W 64 kN/m T U Ufad wE e 2

M 20 US whshic 3 Fe 415 U 39919 K1 IUAM s g 9T I 3T

%-IGM'*-I'{

ST | gl AT 40 mm 37 HAome GeH & gt gy o SIEAE
250 mm T | Yo § ufdad F 9 o v e et o g sger
fehat ST Tepat B | sifirereus 1 dima ayacen fafy =71 399 ST |
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Q7.

(i)

Size of a rectangular <imply  supported  beam s vestricted  to

=

300 mm x 500 mm toveralll. The effective span of the beam s 5 m. The

heam 1s subjected to an impozed load of 64 KN/m. Design the peam using

L

M 20 grade of concrete and Fe 415 grade of steel Take eftective cover as

40 mm and width of supporting wall as 250 . The stress n the

reinforcement can be derived from the stress-straim curve given below.

Use limit state method of desien.

L T
(At 4

— - (/1415

(YD I

I.

~

=

S
E_ = 200000 N/mm*

41 l i _ . e
Y : i
0- uum J T_ 002 T R -
4003 U-001 == U083 St — —--»
ChEEN b

Stress-Strain Curve for Cold Worked Delormed Bay

U A W HIGA T &Te] I HETE 12-0 m H1Z0 W 3 Aq] 2 THER v

Usheh HH, v, = 172 KN/m®, (v, = 2:7 %56 o =35 A | Geblds 51 H& &7

GUAA F 2:5 m A9 2 | BF JAMTA0 {2 WH Hed 4 9 50 g2 ok 2 307 7o

1 Teheh UF, v.. = 9-81 kN/m” = &7¢q A7 urE iR W 0 oA A 71 5
AU GTHY 1 [0 HIT0

The subsoil at a site consists of a 12:0 m thick homooencous faver of

el

dense sand having dry unit weight, = 172 LN/m3, G, = 27 anc
I

S

0 = 35 . The natural ground water ievel fies at 225 m below the groun
surface. Assume that the =oil 1s dryv above the water table and uni
weight of water, 7y = 9-81 kN/m”. Determine the shear <trength of the

so1l along a horzontal plance through the nmaddle of the sand laver.
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by TUH 2m « 2 m hl dHE T2 &l 0G0 9 1-8 m A< W@ 73 2 | 95 F9 &9

U q61 W B | HAYA TH, 37HEd G2 F Uk UHHAH 489 @ w1 2 | 921 F

TITITITAT 97780 Iy {99 Tahw 2 -

CIGIEE WL EE‘EIUI, G221

qaad, C = 15 kPa

gzl =kl Usheh YT, v = 16-5 kN/m”

-

AL AT 1 Aam HifHu 58 gen ek 3 o d1Y i 912w e T

T Heh |

Hem

) N.. Ng N,
10 8-34 2-47 ()-37 >
12 -8 vig L] (3-60)
14 1.0-37 304 0-92
16 1163 4-34 1-37
18 ] 8.4 0 526 2-00
20 14-83 6:40 287
22 16-88 82 4-07
24 19-32 9-60 BEe
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A 2 m x 2 m square footing 1x placed at 1'8 m below the ground surtace.
The ground water table is at the ground level. The subsoil consists of a

uniform deposit of soft, loose soil. The laboratory test results of the soil

are as follows -

Angle of internal friction, o = 21
Cohesion, C = 15 kPa
Unit weight of so1l, v = 16:5 kKN/m”

Determine the allowable load that can be imposed on this square footing

with a factor of safety of 3.

(r1ven

10

12

14

16

18
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610

82
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U-60

92

187

2-00)

251

4074

a
~ |
[~

Prepp

Your Personal Exams Guide


https://prepp.in/

WwWw.prepp.in prepp

Your Personal Exams Guide

f_ b

() 4w tarats s vE spmald geE ot oo faedfd & wew § 450 kN o

Motd fsf2 G0 =2 FAl A ) 9T qodd: ATATEd R | 39 YT %1 954 T 6

=

A0 ISMB 400 9232 51 39 1 319 #itae | afz a8 sfad g 2, 4

g9 ileie a4r & [ Afdis e i UgH i 3HRl YA sHishouH

HITS0 | s ) gues] Oiq S iAu | 3R T U K 250 B 1 Hiwa stael

: I
T &1 397 I )

[SMB 400 2 =37 & rgd -
A = 7840 mm-
by = 140 mm
tp= 16 mun

to.. = &9

W

Zoy, = 1176:18 « 107 mm’?

/= 1020 % 107 mm?

1

A simply supported steel beam of span 4 m carries a factored point load
of 450 kN at its mid =pan. The beam 1s laterally supported. Check the
adequacy of ISMI3 400 section to carry this load. If it becomes unsafe,
re-design it by providing extra cover plate to make it safe. Assume the
section 18 plastic. Grade of steel 1s 18 250, Use limit state method. 20
Section properties of ISMB 400

A= 7310 mm-
b = . L0 e
tr=16 mm
Lo, =S8 i
Zy, = 1176:18 + 107 mm?

7, = 1020+ 107 mm?

Sl

HXS-U-CVLE 20


https://prepp.in/

www.prepp.in

Prepp

Your Personal Exams Guide

Q8. (a) U 300 mm AT i wshle FYON &1 12 m h! HAATITYG T3 o 1Y FeH
T | A e |0 TSl S8 | Pel JrEEyTd o ° guis g 8§ | g HiH
T2 e o = % Sfi9d e ° WH Sd dd 1 g1 3dfad T8 @ |
Yed :  UTgd §el g Wi O (k) = 095, tan 8 = 0-45 3T ¢ = 38° % ToIU
€T &7HAT U, N, = 80.
qEET T 2 o W1 T 1 el ewar w1 YR hifST | T i e
TEATE 1 TYON o =18 1 20 THI o &K qH AT |

A D AN e N
geqq o+l | 941 e
+ = 20-1 kN/m?
12 m
$ = 38°
k =4F55
v

A 300 mm diameter concrete pile 1s to be driven into a medium dense to
dense sand with an embedded length of 12 m. The soil conditions are
shown in the figure. No ground water was encountered and the ground
water table is not expected to rise during the life of the structure.
yiven @ The coefficient lateral earth pressure (k) = 0-95, tan & = 0:45 and
for ¢ = 38° bearing capacity tactor, N; = 80.

Determine the pile’s axial capacity with a factor of safety of 2. Assume

critical depth of the pile is equal to 20 times the diameter of the pile. I5
| AT TR

Medium dense to dense sand
v = 20-1 kN/m?

12

m b = 38°

k =0-95

v
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by 200 FE TR, ATV B YU AR @ U Eiffdvi I 240 m i IEE W,

SO ATH 7447 T4, 3520 kW IR 3799 SiET 2 Ucheh ﬁﬁ-_\q"'m Usheh YTTh
1 Udhek =1 30 hii 37 | T ]]UTTZF» Fi (46 A (’HIJIU | TSy *d H E'Fﬁ
ZITE 9% ZrrmAl e 150 mo A T A A, A1 2R arEred W [T, Ifh
AR HIe 519 1T

A Pelton whool develops 5520 KW power under a head of 240 m at an
overali elficioney of 807 when revolving at a speed of 200 rpm. Find the
unit discharve. unit power and unit <peed. Assume peripheral coefficient
as 16011 the head oo the same turbine falis during summer season to

10 m, tind the discharge, power and speed at this head. 15

(¢} Teh 1 GEAT AT 519 K 400 Nom R U-h 'ﬂFfP:TF'IICFT 1 O] HT %
HUE sRaE @ 52 1 % feu Sive o1 v se 25 mm B SIfET
ST W 7 T’lw 1 OHTIH GUE 0375 299 7k difaa 2 | St9e a1 |1 ersefaun
fgorarg @1 velulemg #r e @ Wl 2 | S ogrol ° fru o stiesl W
TUAT] WA T U RE :?E'ﬂ ¥ & Staehdan sqrdier s o1 fagtoor fif

o il . 2 =, -

S B = B . | oy o &
o [danddi] Ao RIS 95 G- HIJT & TN & 1T YT ThAT ST Heh |

v | ATEYY T TlIFRaT 3T9%qu v ()
(Mg/m?3)

ENCRTAT P SIAe 7= (MPa)
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F e
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A T m long hollow shaft is to transmit a torque of 400 IN-m. The outer
diamoeter of the shaft must be 25 mm to fit existing attachments. The
celative rotation of the two ends of the shafi 1= Tunited to 0-5375 rad. The
<hio{i can be miade of either titanium atlov or sluminivm. Using the data
viven in the table below, determine the maximum inner radius to the

nears<t miliimeter of the lightest shaft that can be used tor transmitting

+ )
the torque. 2()
Shear Modulus I Maximum Shear v density)
J.\]l‘ilitl‘“_-}i - N : 4 _ N -
(i ((iPay - Stress Ty (MPa) (Mg/m )
CTrtaovium aldloy 36 | 450 | -4
Aluminiom 28 ? 150 28
S PN +%* ’s‘
e R N
Wy - ;o 2B Gt
I m AN
A .
| >
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