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MECHANICS OF STRUCTURES

Fuifa o fawe) - : [ATtram 3% : 70
Time allowed : Three Hours] : [Maximum Marks : 70

P () T A 8, I H @ Fe T & R A |
Note : Question No. 1 is compulsory, answer any FIVE questions from the remaining.
(i)  FA% T % GH1 47T F) FHAR §F 1 &7 FIford |
Solve all parts of a question consecutively together.
(iii) Fe% J¥7 F 79 98 G IREY Ffod |

Start each question on fresh page.
(iv) 1 9Taran 4 377 817 1 1 7 370 srare S w= & |

Only English version is valid in case of difference in both the languages.

1. e wRwftni fafed

Write notes on the following :

() HIRE
Hardness

(ii)  3TTHid ATAH
Section modulus

(i) O FATE

Slenderness ratio

(iv) et gt
Redundant frame

(v) Ul = 3¢ ,
Radius of gyration = (2x5)

(10f4) P.T.O.
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(ii)
3. @)
(i)

(2 of4) 1038

T 1 T Tqel TRR U 1.25 m ST % ¢ Uy W <T@ e 2 | af2 zr
Fferepan wicret 140 N/mm2 &, T TR &1 SARiehad S5/ Fid T | TRR 1 9fed
T F e <an fehamn arewe sem 8 ?

RIRTE=2x10° N/mm2 W& o = 1.2 x 10-3 %fd °C

A rigid wheel 1.25 m in diameter is to be provided with a thin steel tyre. If the
stress in the steel tyre is not to exceed 140 N/mm?, find the maximum diameter

of the tyre. Find also the least temperature to which the tyre is to be raised so that
it can be fitted over the wheel

Take E =2 x 10° N/mm? and o = 1.2 x 1073 per °C
T 4Tq 1 Hed A9 0.8 x 105 N/mm? 8 | ¥ 6 mm x 6 mm R=8g I 30 TS

W 3600 N 1 37&f SoT ohTTaT ST 8, & 39! 9Ted famT 5.9991 mm x 5.9991 mm
B STl ] | 1SS IUTE F SeTET O 1A iy |

The modulus of rigidity of a material is 0.8 x 10 N/mm2. When a 6 mm x 6 mm
rod of this material was subjected to an axial pull of 3600 N it was found that the
lateral dimension of the rod changed to 5.9991 mm x 5.9991 mm. Find the
Poisson’s ratio & the modulus of elasticity. (6+6)

FUFTR 318 Y99 § GO 3187 THT g9 |

Explain parallél axis theorem and perpendicular axis theorem.
i 1 3 weRia o & wd7 o aon T ol 9 R R |

Calculate and draw, shear force and bending moment diagram for the beam

shown in figure (1). 4+8)

/15 kN/m

6m

=3 1 / Figure (1)
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@

(ii)

@

(i)

B of4) A 1038
e gfgnmht o % 3t grr wHEE |

Explain extensometer with neat sketch.

£ 17 Ry 2 1 Tieh x 38 3T y 1T 3 i SrgaT Syl WA B |

Calculate the moment of inertia about the x & y axis centroidal of the section
shown in figure 2. 55 (6+6)

‘(—— 150 mm -————’l

50 mm

150 mm

50
_" mm

= 2/ Figure 2

s | ufede Afeerd seura el ) fomrd fr TR 2

G : ST 250 mm 3R HIZTE 24 mm

39 : AIE 12 mm

HHE T : 600 mm

af2 7% o 8 m 1 g W 2 feregat W anerfiaa € 3R 50 kN/m i wmfemia WR
TR &Y, A Ieaw Sferehan s Sioee 91 U |

A rolled steel joist of I section has the following dimension :

Flange : 250 mm wide & 24 mm thick

Web : 12 mm thick

Overall depth : 600 mm

If this beam carries a uniformly distributed load of 50 kN/m on a span of 8 m,
calculate the maximum stress produced due to bending.

4 m fagf 1 T AR TRESE g 9 W 20 kN/m o SRfemRa 7R
feregfer o 2 | IR e Y eed i et 1 AgeE 1.5 &, @ Irgea iowe
8 N/mm? % fore mearé 3 <fterd 1 w7 1d 4 |

A simply supported beam of 4 m span & rectangular cross-section carries a
uniformly distributed load of 20 kN/m over the whole span. If the ratio of depth

- & width is 1.5 and permissible stress is 8 N/mm?, then find the value of their

depth and width. : (6+6)

P.T.O.
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(i)

(i)

@4 of4) 1038

100 mm <€ Th FEAERT G T 50 kN T Sfreham v af frameiet 2 |
Ife e Hferhan FoEqer gfaeet 3 N/mm? €1 at 9 &1 7808 F1d H |

A rectangular beam 100 mm wide is subjected to a maximum shear force of 50 kN,
the corresponding maximum shear stress being 3 N/mm?. Find the depth of the beam.
1 uftese <l Tk 9 I TETE 600 mm R | T T 250 mm = 3R 25 mm W
2 | 99 I HITE 15 mm 2 | Il 9 W 3990 & 500 kN &, q 3rEqur Sfdse
foraror gid afe 9 Aot 2 1

An I section is 600 mm deep. Each flange is 250 mm wide & 25 mm thick. The
web is 15 mm thick. The beam section is subjected to a shear force of 500 kN.
Determine the shear stress distribution for the beam when web is horizontal. (4+8)

1 12 916t 6 m T SHicTH I TSR FF 1 TINT Hloh HRBR! HR F1a hifg, A
TREAT VT 2 B | SHictH QAT 14l T HeoleR # |

fean? : E=2 x 10° N/mm?

[, =129502cm* [ =2246.7 cm*

For I section column is 6 m long, find the safe axial load on the column using
Euler equation, if factor of safety is 2 and column has pinned ends.
Take : E =2 x 10° N/mm?

L=129502cm* I =2246.7 cm*

AT AR % 94 G T HT TTEd ™ 200 mm IR ATE 25 mm B | & H
m%m%waﬁﬁiﬂqtmaﬁ%lmwﬁmwaﬁwiﬁm@m
FFHTH R Hifv |

1
e @ =J¢50 f = 500 N/mm? 71 E = 8 x 104 N/mm?.

- Find Euler’s critical load for a hollow cylindrical cast iron column 200 mm

external diameter and 25 mm thick, if it is 6 m long and hinged at both ends.
Compare Euler’s critical load with the Rankine’s critical load taking.

a= 1—6105, f =500 N'mm?, E =8 x 10* N'mm? =~ (6+6)
8. fu= 3wt St % v I199a Tl 1 WM TE 3! ygfd 51 d A |
Find the value & nature of forces in all members of the truss as shown in Fig. 3. 12
1500 N S00N 1500 N




