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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.

g A
SECTION A

(a) e fo 4 gy srgeR Wit w stafraa = % AC, DE it GH wi9waT 3
Fai @i fuifE Hifso .
5 kN 10 kN 10 kN 10 kN 5 kN

Al 2m c‘r 2m vD 211] VG 2m lH

2m

B E F

Determine the forces in members AC, DE and GH of the truss loaded
and supported as shown in the figure below :
5 kN 10 kN 10 kN 10 kN 5 kN

A 2m Cy 2m vD 2m v 2m lH

2m

B E F

(b) 160 mm ¥ 3R 400 mm TR Ufede H v yd-uRafa sk g w
IANT TH 8 m HI W fagfa w5 kN/m % veene fiafa wr, R
¥ T AT IR IHA B, Hl e gH H H fore R wmn R | w6,
200 kN % &0 H! 984 % a6l 30 91 & a6 § 100 mm IR B@ dief
Fea gl yd-yfdafera fean man 2 |
ud s fergfa & wea # wftede W o wd a1 % dgeft w afomd sfeet w
fRuifa Hifs |

A prestressed concrete beam of section 160 mm wide by 400 mm deep is
used over an effective span of 8 m to support a uniformly distributed
load of 5 kN/m which includes the self-weight of the beam. The beam is
prestressed by a straight cable carrying a force of 200 kN and located at
100 mm above the bottom of the beam.

Determine the resultant stresses at the centre of the span sections at
top and bottom fibres of the beam.
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(© U 12 mm T Fhe W F Th @ (AE.TEIAA, 400) H wA 2|
SrEEq TS T & | T % e & 250 mm T T AT 200 kN F FETR
uT F g5 FE % fou, o des F IWN Hh, She b fou S A
sifirpe $ifu | g 1 38 E 250 § | wEwmen afeen wm S | des
qered &1 = Wfdee, f, = 410 MPa #ifSC |
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.

@ @ 92 wudel T9i F 99 F 25 mm w2 A F i grn ww R | e
¥ &9 3 05 m/s F T W 0-75 m? &IFA AT T TG el = Bl
fonfia & & foru forem =t 1 sTrarwrkan &l
() afE a8 wie gHi gsal & WAM g W T ¢,

(i) afE 78 T I3 ¥ 10 mm T G WE ?
frerat <t T T p = 0-785 N-s/m?2 S |

A space 25 mm wide between two large plane surfaces is filled with
glycerine. 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 :

(i) if this plate remains equidistant from the two surfaces,

(ii) ifit is at a distance of 10 mm from one of the surfaces ?

Take dynamic viscosity of glycerine u = 0-785 N-s/m?2,

(€ TH §H @1 &7 U whew, ga # wh oy fog wew, Fee w® ga
et i 52 % e ) WueRt, RRET T | geT (W) H R 895 g, fog
S 426 cm® 91 | @A % T8 Hfdaw 1 WR 779 g o0 | 3756 §&T H § 400 g
s 9vE § it s e § el 18 fER 276 cm3 ARG B | 4 400 g
#1212 em F T T % TG Hd FRAT TF HeT T | & JE HI AR
T futfa $ifse |

sz - ardl 1 fafie ¥9ed, G, = 270 3 S B THB HI, yyy = 981 kKN/m3.
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Q2.

(b)

A field density test of a soil was performed by digging a small hole in the
soil, weighing the extracted soil and measuring the volume of the hole.
The soil (moist) weighed 895 g, the volume of the hole was 426 cm3.
After drying the sample weighed 779 g. From the dried soil, 400 g was
poured into a vessel in a very loose state which occupied a volume of
276 ¢cm3, The same 400 g was then vibrated and tamped to a volume of
212 cm3. Determine the relative density of the field soill.

Given : Specific gravity of solids, G = 270 and unit weight of water,
Yo = 981 kN/m3.

sl aEwe faftr 1 v Wk, S R A ol W ew F fw B m
SaurTe 3 fagry sma Hif | famg B e R

Using moment area method, find the slopes and deflection at ‘B’ for the
beam shown in the figure below. Point ‘B’ is a hinge.

oL L oLy
250 mm x 400 mm 3T % UH AR Jafeld Hehle TEq HT 9T T
700 kN & =0 & YR H AfFad w3 5 U fhar s 2 | =
Il TS 32 m R | T g il w feufy § et wg @ steg 2
T e R e o R 2 |

M 25 U8 % Wshle 3N Fe 415 T aE.08. €. Tel &1 39 FF Ty §
SUIh Wl H1 AhHeq FIT | Yo fawmor ff Eifa | dimig smaeen
fafy =1 3w Hifsu |

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 grade of
concrete and Fe 415 HYSD bars. Also draw the reinforcement details.
Use limit state method.
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Q3.

(c)

(a)

100 litres/sec 1 T YaT&, 0-60 m =gl 3R HURISA d& Yavi@l dredl U
AT ST ST (W) # warfed gt 2 | afg =l fEa ()
56 2, @ 0-30 m HI YATE H TETE F THETH YA€ & U qF TSI F
frefor AT | aTERar (F3-) 3 gaTg 6t g off F1a HifST |

A flow of 100 litres/sec flows down in a rectangular laboratory flume of
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.

2 1 fom, f ovare srawen #, f2u 0 @@ W@ % @ W T 30 mm A
qﬁmmﬁ%mmﬁm%éﬁuaﬁﬁaﬁam%l

fruifa Hifse
() ufeest % fow de=e s (C,) |

Gi) 3E gi ga1 F 75% O & fow Evas wHd, Al THEY A9ATE
Faeen § I8 2 m | B |

(iii) Ushet STUATE Fa€dT § oA i Ht uT & foe savas wHy |
e :

T= §U2 U < 60%

T = (=) 0:933 logyo (1 - U) - 0:085 U > 60%

0
10
\w 20
& 30
¥
g \ 40
iy
E" 2 b 60 ‘E
—— 115 b — o -
N \\ 80
-y 90
i a i 100
< 1-15a ———
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(b)

The figure below represents time and consolidation relationship
for a clay sample 30 mm thick subjected to a given pressure range under
double drainage condition.

Determine :

(i) The coefficient of consolidation (C,) for the sample.

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

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

Given :
T= guz U < 60%
T = () 0:933 log;o (1 - U) - 0085 U > 60%

0
10
AN 30 B
\\ =
WAN 40 B
9 -
E 50 -
< (=
s e
e——1.15 b —> N 0 g
=X 80 &
Ay
90
. \
2 a 100
= 1'15a ———»

O 2ok F 8 R

VTime (yYmin)

T Thel il AIE T2 ISA 80 x 80 x 10 1 9N 80 kN % Qe HR #t T
% % T fan smar 2 | for geeEi B arder gt 2 m R | Ry wee @y
< SISl R SR TR R | 36 WK 1 9ed Ol % fe afede 6 et
Sita Hifse |

TG 1 U E 250 B | Hiwia e f&af & g9 fifvo |

IS 800 : 2007 FIE % FFAR ‘F=t’ Agal % fIU K, = 0-2, Ky = 0-35 31k
K3 = 20 #fifSu |
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(c)

ISA 80 x 80 x 10 % 70
A = 1500 mm?
Iy = 24-1 mm
r, =241 mm
I'yy = 30°4 mm
I'yy = 155 mm

A single angle strut ISA 80 x 80 x 10 is used to carry a service load of
80 kN. The centre to centre distance between the end connections is 2 m.
The end connection is done by two bolts. Check the adequacy of the
section to carry this load. 15
The grade of steel is E 250. Use limit state method.
Take K; = 02, Ky = 035 and K3 = 20 for ‘fixed’ fixity as per code
IS 800 : 2007.
Properties of ISA 80 x 80 x 10

A = 1500 mm?

ry = 241 mm

r, =241 mm

Iy = 304 mm

Iyy = 15°5 mm

1 m 3 1.5 m % siaig 3t frf =@ aren o vearhR Yo T@ i w
95 m/s % AT B el 1 FRERY H@ B | YA A6 h HA TH1E 6 m ® I
Yo T 1 12 m @R 99 o get @ | Afe agHSH qerEdar A
103 m & 3N Yard 7a1 # TN % HEO ErEdl @1, T 6 W owoan
ZTEr=aT % 0-20 TAT o e B, A F1d HIT

() 3iH W gErEd

(i) JaTd I I &

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 is 6 m and 12 m of the length of draft tube is immersed in
water. If the atmospheric pressure head is 10-3 m of water and loss of
head due to friction in the draft tube is equal to 0-20 times the velocity
head at outlet of the tube, find : 20

(i) Pressure head at inlet

(ii) Efficiency of draft tube
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Q4. (a) Tort 4 g U i wfer 9 61 Een F wro, 2 @t 4 F a7 DI
Y JfYsan a1 s 1 Fuffa ifve |
AT A’ T 3R G WA | 9 G & A FY i werw § |

s

A4 mIT =24 m >

125 kN 100 kN 50 kN

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

A

6 panelsat4 m=24m >

125 kN 100 kN 50 kN
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(b)

(c)

TER 0-10 m g T 3 FHARR Wi F €= 145 m/s % Aehad 91 § 9
%1 Tl YR Bl 2 |

foreeor Wiy iex <erE, el W srgETr ufted, WER 20 m g A faget w
e B I, e T A yavETd 3 wie § 0-02 m W 3 FH1 qieher HIT |
det 1 wEar 2:453 N-s/m? S |

Two parallel plates kept 0-10 m apart have laminar flow of oil between
them with a maximum velocity of 1:5 m/s.

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

Take viscosity of oil to be 2:453 N-s/mZ.

g § =ofs 7 ufures fify & i 6 S see 9@, Fdu gfRy 3R
SR a1 7 & faeg Hifte | wfaumes fufa #1 whs 9N, y = 17:5 KN/m?
3fit ariafes Tdur H, ¢ = 35° ATl S eI % Uk &Y H ATeFd BT
2 | SER T¥v o 05 @ | YR ga1 % Y 3EHT 9a1 g 150 kPa ® |
%mmwmﬁm%m%ﬁﬂﬁ@amwm
3 yem &1 AR @ ufdErd gre i 3uEn Hif |

Yed : hehle 1 T AN, v, = 24 kN/m3.

S{1m e

T -7 A
HUHET I8 HUd
y = 17-5 kN/m3

0 =35 6 m
C=0

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, y = 175 kN/m?3 and angle of internal friction, ¢ = 35°. The
coefficient of base friction is 0-5. 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.

Given : Unit weight of concrete, y, = 24 kN/m5,

Almfe
=7
Granular
backfill
y=17-5 kN/m3
0=35"  6m
C=0

HXS-U-CVLE 70
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wUvs B
SECTION B

Q5. (a) 1000 N ¥R 3 18 cm e are % JumR @F, F9e  TH A3 G
safead & frdl @ w1 o § gt @ R | 3% PN, P W i 2 el
67 cm et S8 MN 2 &¢ft ¥ | MN § =[Fd" a41d 3 F & fag, 293
¢ FreEEE % fore, 20 % 9 W fuifa A |

avff s wael = e T AT | =Had aE 1w ot 3 it |

A circular log of weight 1000 N and radius 18 cm is supported by a pair
of brackets, one of which is shown in the figure below. Bar PN is hinged
at ‘P’ and held by a string MN 67 c¢m long. To induce minimum tension
at MN, determine the value of 26, as shown for equilibrium.

Consider all contact surfaces smooth. Also find the value of minimum

tension.

HXS-U-CVLE 77
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(b) o 4 2ufE T oo % syt wRRy & Aufor Fif | dig s Sy
&1 39 HifSy |

F— 1000 mm _=]|

_____ 5
100 mm
400 mm
b \
50 mm_I_"\{) ! ) -l
| 300 mml

M 20 U8 1 Fhle 3N Fe 415 va.a7%.18.91. 32 ofifiu |

Determine the moment of resistance of the T-beam as shown in the

figure. Use limit state method. 10
k——— 1000 mm -]

_____ 5

100 mm
_____ }E_

400 mm

4 nos 25 ¢ bar

50@ ___________________ 5

Take M 20 grade of concrete and Fe 415 HYSD bars.
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(¢ o i zuit smER smag-fm ®g ABCD o wiURda @uei & Wt R |
@UEl AB 3 CD &1 IEa-af=a 896 800 mm? 3N &S 300 mm
3 | gex @ve 1 AEY-TRERE &FwE 1200 mm? S TS 500 mm ® | &
&g W Py = 28+5 kN 31 P = 20 kN o # iy, s1gan o § o & | 1
Amaie B =t 69 @vel % fo weE R
(i) g et g afafean st i Ayt fif |
(i) Hea @ve # gdted ey sa %yt Hifve |

A D
A B C N
7 N
/] N
4. Tk e s IO S
/] N\
/] N\
A N
. 300 mm 500 mm . 300mm |
I 5 iy 3

The fixed-end bar ABCD consists of three prismatic segments as shown
in the figure. The end segments AB and CD have cross-sectional area
800 mm? and length 300 mm. The middle segment has cross-sectional
area 1200 mm2 and length 500 mm. Two axial loads Pg = 28-5 kN and
Pc = 20 kN are acting in the bar as shown in the figure. Young modulus
E is same for all three segments.

(i) Determine the reaction forces at fixed supports.

(ii) Determine the compressive axial force in the middle segment. 10
A D
A B C N
/7 N
/] N
/] A
7 R
. 300mm 500 mm . 300 mm |
B i s " “1
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Q6.

(d)

(e)

(a)

T YaT8 Wi, Uh ST § 90Ev v W, UF 150 mm 99 1 urEg §
T 0-10 m¥s % w0 % fAT 100 kN/m2 *7 29 9@ 241 2 | o 1 9o
e T AR T sfidiaa: sy fFed % wem 600 mm = 6 e
ferent sman R, @t frael e Freror 3k g are w Refor £ |

A flow meter when tested in a laboratory gives a pressure drop of
100 kN/m? for a discharge of 0-10 m%/s in a 150 mm diameter pipe. If a
geometrically similar model is tested in 600 mm diameter pipe at
identical conditions of fluid, determine the corresponding discharge and

pressure drop in the model.

UF Y TSR a1, fraer stiafes adn Fior 350 2, % gfied w o
Frorefra whieor fe smar 2 | T gioe@ (Ao) ot 3= g wfieet (oy)
%mﬁmwwm%m,aﬁﬁmwm(03)105kPa%?

A sample of dry cohesionless soil whose angle of internal friction is 35°,
is subjected to a triaxial test. If the minor principal stress (o3) is
105 kPa, at what values of deviator stress (Ac) and major principal

stress (01) will the test specimen fail ?

Uh GAgeHl Bl TR @ % H1Y ST SH HT A I A 2 | 356
XS 55 m 3R W 6-0 m HA gU HH7d TH07 B IR HE F o srawah
Hqut Wit 1 Fakor Fifte, af @@ 20°C F TS T 80 m/s F AT @
MG H R | 20°C W AN T 1 39 TG 1030 kg/m? 3R 20°C
Y ST hl Yl M1 1 x 10-6 m2/s s |

A submarine can be assumed to have cylindrical shape with rounded
nose. Assuming its length to be 55 m and diameter 6-0 m, determine the
total power required to overcome boundary friction if it propels at the
velocity of 8:0 m/s in sea water at 20°C. Take mass density of sea water
at 20°C as 1030 kg/m3 and kinematic viscosity of sea water at 20°C as
1x 1076 m%s.

HXS-U-CVLE 14
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(b) H= fem d 2w 78 9@ & fog
G) e gfafsansti 6 o Hifsw |
Gi) wwoft & Fifde sgw femgeil W e 7@ (V) S S el (M)

At @i fafe |

x| A|B|C|D|E|F
Y

M

(i) T 1 TR 3 A g ATEIV TA ARG (TH.UH.E1.) T |
(iv) W% i Ygfei 3fi i g S sl s (e €l R |
.U &, 3 §.uH . % fon s wfeai = v e

+V +M
25 kN/m 50 kN 40 kN
£ l |
Al B («C eD *E oF |
M 300 kNm
@ im_, 2m e 15m__ 05mo5m,

For the beam shown in the figure below
(i) Compute the support reactions.

(ii) Write the shear force (V) and bending moment (M) value(s) at
salient points as indicated in the table.

X A B ¢ | D | E F
Vv
M

(iii) Draw the shear force diagram (SFD) indicating the nature of
graph.

HXS-U-CVLE 15



(iv) Draw the bending moment diagram (BMD) indicating the nature of

graph.
Sign conventions for SFD and BMD are as follows : 15
#V +M
25 kN/m 50 kN 40 kN

A Al y / l 1

Al B (eC oD °E oF |
& N e
i&5 . lm- s 2m o 15m  05m05m,
= i 3l il b g = =

(c) U ATHR YGIAad & 1 AT 300 mm x 500 mm (F97) doh Hifira
2 | 9 H1 gl fogfa 5 m R | 99 W 64 kN/m T U Oft R e 2 |
M 20 3 Hshie 3R Fe 415 IS TEUM@ HI IUAT F7d §U O BT IAehed
HIT | gt ST 40 mm 3R AT YGW FW areh Py f e
250 mm S | s F giowa H A= fow T sfiee-Ret 9% @ sgem
foman St wehan 2 | srfyrehewm i dimia staen fafyr @ v Fifo |

il o oty f,
15 e B e o n g

Fis Sttt :

0.901'7 —————————

Y 4 R— fy/1'15

[T e A

|
:

e E, = 200000 N/mm?

: _T_T #5000z 0:004
M o Loss o fen
sraw sifufselia forsfia o % fore wfvee-fapfa o
HXS-U-CVLE 16



(a)

Size of a rectangular simply supported beam is restricted to
300 mm x 500 mm (overall). The effective span of the beam is 5 m. The
beam is subjected to an imposed load of 64 kN/m. Design the beam using
M 20 grade of concrete and Fe 415 grade of steel. Take effective cover as
40 mm and width of supporting wall as 250 mm. The stress in the
reinforcement can be derived from the stress-strain curve given below.
Use limit state method of design.

| f,

0.975 ] y
0:95 1,1
090,
085 £,
0-80 fy{

f,/1-15

Stress ——>

i E, = 200000 N/mm?

. 1
A 0-002 T_ 0-004
0-0001 _T
0-0007

Stress-Strain Curve for Cold Worked Deformed Bar

T T W AGYE T a1 H FAEA 12:0 m W WA ¥ &+ 2 e 1
T WR, v, = 172 kKN/m3, Gg = 27 3 ¢ = 35° & | ITpfaeh HH el &
A ¥ 25 m 19 ? | 9H S & in 99 99 9 S0 g I @ 3R I
FT THH UR, 1y, = 9-81 kN/m3 ® | 916 1 td & 9e7 § &fas a9 | a1 %
Froeyur amed 1 Mgt fifs |

The subsoil at a site consists of a 12:0 m thick homogeneous layer of
dense sand having dry unit weight, y; = 17-2 kN/m3, Gy = 2-7 and
¢ = 35°. The natural ground water level lies at 2:5 m below the ground
surface. Assume that the soil is dry above the water table and unit
weight of water, y,, = 9-81 kN/m?. Determine the shear strength of the
soil along a horizontal plane through the middle of the sand layer.

Strain —»

HXS-U-CVLE 17
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(b) UH 2m x 2 m T FHR U Hl YA ¥ 1-8 m = W@ 71 B | W9 5T &0
W q 2 | el TH, NHEd Yol % UH UHEAH 89 A 5t R | y@
ST giteror iy e g #

JTaReh =97 ST, ¢ = 21°
THEH, C = 15 kPa
73T 1 Theh U, v = 16-5 kN/m3

ST T o Frafor Aifie 758 geen o 3 % Wy anier T W af
Ei:E -

ged

¢ N Ng N,
10 8:34 2-47 0-37
12 928 2:97 0-60
14 1037 359 092
16 1163 434 1-37
18 1310 526 2:00
20 1483 640 2:87
22 1688 7-82 407
24 1932 9-60 572
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A 2 m x 2 m square footing is placed at 1:8 m below the ground surface.
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, ¢ = 21°
Cohesion, C = 15 kPa
Unit weight of soil, y = 16-5 kN/m3

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

with a factor of safety of 3. 15

Given :
¢ Ne Nq Ny
10 8:34 2-47 0-37
12 9:28 2:97 0-60
14 10-37 3:59 0-92
16 11-63 4-34 1-37
18 13-10 526 2-00
20 14-83 6-40 2-87
22 16-88 7-82 407
24 19-32 9-60 5:72
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() 4 m faegla $ v Yg@ed e o= v faegla & #7eg § 450 kN &1
fvrg forg WR @7 Tl B | 9 aTedd: At R | 39 YR B 98 HW &
fer ISMB 400 uft=de i swzerar i site Hifv | Al T8 sl 2 2, @
38 e s % fou sifafd ey Wi YoM ek gEeRl : Afieu
HIfSu | ufese wt guea uF S | 3o %1 U2 E 250 @ | dimi smEeen
faf =1 3w Hifs |
ISMB 400 & qi=ag o Tore

A = 7840 mm?

be = 140 mm

tr=16 mm

tw =89 mm

Zy, = 1176:18 x 10° mm3
Ze, = 1020 x 103 mm3

A simply supported steel beam of span 4 m carries a factored point load
of 450 kN at its mid span. The beam is laterally supported. Check the
adequacy of ISMB 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 is plastic. Grade of steel is E 250. Use limit state method. 20
Section properties of ISMB 400 :

A = 7840 mm?

bg =140 mm

tr=16 mm

tw =89 mm

Zp, =1176-18 x 103 mm?

Ze, = 1020 x 103 mm3

HXS-U-CVLE 20



Q8. (a) TUH 300 mm 53T i iz TYOM I 12 m hi HATAMYG TFaTE & Y HEIH
o & o e § rer S R | e v fum # guiid v € | i o S
T8 firen 3R T % Sffad el § A9 o qet 6 geA1 NfEa TE 2 |
Yed : U Gl & ol e (k) = 0-95, tan § = 0-45 3R ¢ = 38° % foig
YT &1 70T, N, = 80.
U Uk 2 % @1 U hi efid awar w1 Frafor Hifr | Ty i swifae
TEUS T TV % AT BT 20 TAT o SR HE WA |

ANAN AN
qeq o ¥ O S Te]
y = 20-1 kN/m3
12 m
o = 38°
k=095
X |

A 300 mm diameter concrete pile is 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.

Given : The coefficient lateral earth pressure (k) = 0-95, tan 8 = 0-45 and
for ¢ = 38° bearing capacity factor, Ny = 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. 15
h N AN ] IS
Medium dense to dense sand
y = 20-1 kN/m3
12 m b= 38°
k =0-95
. "
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(b)

(c)

200 ARH.uH. i =1 § U HH W T Yo wh 240 m I e W,
80% HHY TEAl W, 5520 kW WIfth 39 HaT 8 | Ueheh &0, U Witk
3R e =1 1a HIfTT | wfefi o w1 0-46 wH o | o g & w6
EE R = afg 150 m % R St 2, a1 39 geiaar W e, wike
3R =1t 34 i |

A Pelton wheel develops 5520 kW power under a head of 240 m at an
overall efficiency of 80% when revolving at a speed of 200 rpm. Find the
unit discharge, unit power and unit speed. Assume peripheral coefficient
as 0-46. If the head on the same turbine falls during summer season to

150 m, find the discharge, power and speed at this head.

TH 1m &l @rgefl AR Hl 400 N-m & T So-3ATE01 H1 GERO HET 2 |
ISl el @l fhe % % fou Swe &1 9 = 25 mm &1 TR |
AR & 3 Bl w1 g qoi 0-375 temw @ difim 2 | v @ @ egfEm
fgerg o Ughufem 6 58 o1 gedt 8 | 9 anoh § e e srfwst @
SYIN HTeh A 8 G gochl A F Afirehem araiter s w1 fafor fnf
% fiehean de difs, o8 aar-smel & demor & foru 3w famam s o |

i HUEQ AT | AU TE v (F)
G(GPa) | T Ty (MPa) | (Mg/m3)
Zrsefem g 36 450 44
S IRIERE 28 150 2-8
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A 1 m long hollow shaft is to transmit a torque of 400 N-m. The outer
diameter of the shaft must be 25 mm to fit existing attachments. The
relative rotation of the two ends of the shaft is limited to 0-375 rad. The
shaft can be made of either titanium alloy or aluminium. Using the data
given in the table below, determine the maximum inner radius to the
nearest millimeter of the lightest shaft that can be used for transmitting

20

the torque.
M;':!. R Shear Modulus Maximum Shear y (density)
G (GPa) Stress Ty (MPa) (Mg/m3)
Titanium alloy 36 450 4-4
Aluminium 28 150 2:8
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