15.

{a)

A thin cylindrical ahe]! 2 5 m long has 700 mm mternal diameter and

8 mm thickness. If the shell is subjected to-aninternal plessule of 1 MPa,
find : :

(©  The hoop and longitudinal stréSses.developed

(i) Maximun shear stress induced and

. -(111) The. cha'ngas in diameter Iéhgt;h._and volume. Take modulus of

) A

- elasticity of the wall material as 200 GPa and Poisson’s ratio as 0.3,

160 mm is subjected to an 1nte1nal plessme of 8 N/ mm?® Dlaw the

" variation of radial and hoop stresses in the cyimdel wa]i Also deteunme -

L .the maxmlum shea1 stless in the cyhndel wall

e f“‘f .: -,:f PAR'I‘
@

Fhe 1ntenszty of 1esultant s;tless ona plane AB ([‘ ig. Q 16(a)) at appomt m o S
~a materials under stress is 8N/mm?® and it is inclined at 30° to the = "
" ‘normal to that plane The nounal component of stress on another plane o

. BCat ught angles to plane AB is. 6Nlmn1

o o l(i) o : I‘he resultant stx ess on the plane BC

(11) 'The punupal smesses and Ehen dnectlons RO

(m) The maximum sheal stlesses

6 Nimm? .‘

l’/f‘zr /.'.-/rrrr,\f
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e (1 X 15 15 malks) | ._ _:' ..' :

Deteumne the foHOng (15)._:...._.._” IR
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Answer ALL questions.

PART A — (10 x 2 = 20 marks)

_Write a -relation for. change 1m-length- of a ba1 hangmg fleely under its-own’

weight.
What does the 1ad1us of Moh1 8 cncle xefel to‘?

Dlaw the shea1 force d1ag1am and bendmg moment chagram for the cantﬂever

beam carries uniformly Varymg load of zero mtens1ty af the flee end and

. w kN/m at the fixed end.

(b)

Fig. Q.16(2)
. . Or .
A water tank vertical wall is stiffened by vertical beam, and the height of

the tank is 8 m. The beams are spaced at 1.5 m centre to centre. If the '

water -reaches the top of the tank, calculate the maximum bending
moment on a vertical beam. Sketch the shear force and bending moment

- diagrams. Unit weight of water, 7 =98 kN/m?®. Take p = vh . (15)
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10.

What is called twisting moment?

Give any two functions of spring

"What are the advantages of- Macaulays method over othel methods for the

calculation of slope and deﬂectlon'? _

In a cantilever beam, the measmed deflection at free end was 8 mm when a
concentrated load of 12 kN was applied at its mid-spgn. What will be the
deflection at mid-span when the same beam carries a concentrated load of .
7 kKN at the free end?

State the expression for maximum shear stress in a ¢ylindrical shell.

Define — hoop stress and longitudinal stress.



PART B — (5 x 13 = 65 marks)

A reinforced short concrete column 250 mm x 250 mm in section is

- reinforced with 8 steel bars. The totél area of steel bars is 2500 mm?.

The column carries a load of 390 kN, If the modulus of elasticity for steel

is 15 times that of concrete, find the stresses in concrete and steel.

Or

The stresses at a point in a bar are 200 N/mm? (tensile) and 100 N/mm?

“{compressive). Determine the resultant stress.in magnitude and direction - -

" on a plane inclined at 60°.to the axis of the major stress. Also determine -

the maximum intensity of shear stress in the material at the point. .

I -'distance of 4m as shown n ﬁg 12 (a)

11. ()
(b)
(b)
13.—(a)

ey .
3m———>
—* Ry
Fig. 12 (a)

A steel plate of width 120 mm and of thickness 20 mm is bent into a
_circular arc of radius 10-m. Determine the maximum stress induced and

‘Draw the shear folce 'é\hd B.M 'diagLélihs for a simply suppor ted'béém' bf i e
" length 8 m and carrying a umfmmly dlstubuted load of 10 kN/m f01 a_'_ R G

the bending moment which will produce the maximum stress. Take -

E=2x ll)E'N;"mm2

(1) ........... A sohd shaft-has.to_transmit._the. Power_ 105 kW at.2000 1. .p.n. The

il

A stepped solid circular shaft is built in at its ends and subject to an
externally applied torque T at the shoulder as shown in
fig. Q.13(b)(). Determine the angle of rotation & of the shoulder
section' when T is applied. - .~ = (7

b @

1

IR
. .

- Fig. Q13 -
(i) A closed coiled helical spring is to be made out of 5 mm diameter .
' wire 2 m long so that it ‘deflects by 20 mm under an axial load of

50 N. Determine the 'mean - diameter of the coil. Take
~ 0=8.1x10° Nimm®. ff”ﬁﬁﬂj7““'j F'T'”V@

(a) -_3: '-'Detennme the. deﬂectmn at 1ts mld pomt and maximum deﬂectlon fm the_ '

T beam gwen m flg Q. 14(a) Use Macaulays method
| E 2x105N!mm I 43x103mm e

ok
ATF CM,J(,WP TB
“""*" Am —F Sm

Fxg Q. 14(a)

(b) Determine the slope at the two supports and deflection under the loads.
Use conjugate beam method. E =200 GN/m?, 1 for right half is
- .‘2‘><108mnr14 I for left halfis 1x10¥mm* the beam is given in fig.Q.14(b)

maxmmm ‘torque transmitted in “each 1eva1uat10n exceeds the mean
by 36%. Find the suitable diameter of the shaft if the shear stress
is not to exceed 76 N/mm? and maximum angle of twist is 1.5°1in a
length of 3.30 m and G =0.80x10°N/mm?. : (8)

(i) A laminated spring carries a central load of 5200 N and it is made
‘ of ‘n’ number of plates, 80 mm wide. 7 mm thick and length
500 mm. Find the numbers of plates, if the maximum deflectlon is

10 mm Let E =2.0x10°N/mm?. ) . ©)
Or
2 L 52767
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