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DIPLOMA ENGINEERING - SEMESTER -III « EXAMINATION - SUMMER 2015

Subject Code: 330603

Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Subject Name: MECHANICS OF STRUCTURE-1

Time: 10:30 AM TO 01:00 PM

Instructions:
1. Attempt all questions.
2, Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Each question carry equal marks (14 marks)
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A mild steel bar 3m long and 16mm in diameter is subjected to an axial
tensile force of 40 kIN. Find stress and strain, change in length and final
length. Take E = 2 x 10°> N/mm2.

Y lelteatl A5 Aldauell clows 33l wa calld 16 mm B. doll UR 40 kN
oll e{lal dlel W clona el Aa 8. Al ydlow, @s1R, dutgHl

Ucll 32512 UL E =2 x 10° N/mm? &l

A circular R. C. C. column of 250mm diameter is reinforced with 6 steel bars
of 20mm diameter. The column is carrying an axial compressive load of 800
kN. Find stresses developed in concrete and steel. Modular ratio (Es/Ec) = 15.

250 mm <Al R, || AL UGLAHL 20 mm cUUeL WEALEalL &9 Ulaiau
HEELB. WelEL UR 800 kN of (el el (o cotelelHi 2w 8. uldau
ol slledeul Geudd Adl yldoin Al Hlsyar A (EBs/Ee) = 15 cl.

A mild steel bar 2.5m long and 16mm in diameter is at 35°C temperature. Find

expansion of the bar when temperature is raised up to 120°C. If expansion is
prevented, find stress in material; also find force required to prevent this
expansion. a = 12 x 10%/9C, E =2 x 10° N/mm?Z.

2.5 m Gloll el 16 mm <UL ol AT 35°C dluniol YRAA B, ol L
cdlumtet 120°C ¥l A et U dl Aldauell cousul adl awl
llell. ol a2l AselMi A dl Al Geua Ud oo Al =12 x 10°°C

E=2x 10° N/mm2 &l

Give definition of S.F. and B.M. Define point of contraflexure and its
importance.

ulfe s slals@sue(l cautvaul Al Ul doj Heeel A dl.

ol sl dan dletslol Wlde ofl cyiuall 2.

OR
A simply supported beam of span 8 m is loaded with udl of 10 kN/m acting
over the whole span. Draw S.F. and B.M. diagram.
Ws AlEel 250 alol olliel ounl 8 Hl2? dal Astt U2 10 kN/m axclludld e wumt

SUOUHL AL 8.l dell S.F. wal B.M. Sl2UaUH €IRL

Explain inter relation between S.F. and B.M. and Explain the importance of
1/3
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B M. diagram in structures.
ollatz sl wel Aol Wiz adell doeitl dnatal.
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A weight of 30kN falls on a vertical steel rod from a height of 20 mm. f the
length of the rod is 3m and its c/s area is 1250mm?, find instantaneous stress
developed in the bar. Take E=2x10° N/mm?.

30 kN of cloget A U GuR 220 HlHl Gue uell Ysct A ud & ol
Ulauoll dens 3 Hl slat 20l 2usBE of Aatgn 1uoHl]? slat Al Aldlaum

doslil Qledadl uWAeo gltl. E=2x10° N/mm?

OR
Draw S.F. and B.M diagram for simply supported beam as shown in figure.1

gl 1 HL slctleall Yosololl ULEL A 25AE UL2SL HIZ sclatolon e

olHolydl AU ELRL
Draw S.F. and B.M diagram for simply supported beam as shown in figure.2

gl 2 Hl cldleall Yosololl el I 25A6 Uesl HIZ scdoleln sl
olHolydl AU ELRL

Calculate Iy, and Iyy for a tee section with flange and web each of size 60 mm
x 20 mm.

s o A Aol £35 ofl HIW 60 AHAH x 20 AHAH &l dal 8l
A5t oll Ly Al 1y 2l

Determine the moment of inertia about the centroidal X-axis for the figure-3 given
below.
AOAL 2483 12 Aodos Mgl ualr el x-axis ofl AV wSccloll

ALsHAL o3l

OR
Write Assumptions made in Theory of pure Bending
ol etoll Rt HIZe(l tReul cull

Draw shear stress distribution curve for the following sections
1. Rectangular section

2. Circular section

3. T - section

4.1 - section

o{lA ealldd 2B M2 Sclot- uldw o (ALl audu €131
1 Aol URY ULSBE
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A rectangular section used as a simply supported beam of span Sm. It carries
an uniformly distributed load of 30 kN/m throughout the span along with a
central point load of 20 kN. Find width and depth of the section if maximum
bending stress in the beam is not to exceed 250 N/mm?. The depth of the beam
section is double the width of the section.
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A5 Aol URY BUSBEA 5 m Aolldoll AUEL 25AA W2 SL HER GUlaLHL
l8a 8. west uR dell Yyl clolls U 30 k/m oll A-AdRd e
dAney doll cogell Hranl 20 kN oll [Egeur cdl 8. ol ulesidl 1t
stiot Yldotoe{l Bt 250 N/mmo &l cttuell ot 8lat, dl westell Gste Axy

Yalouss llell e stHl walous sl Gste el ®.

Explain the equation of transverse shear stress. Prove for rectangular section
Tmax = 1.5Tav.

st selot-yldolo 1ide] YoL umerall. Aoled 53 5 ol AU USDE

HLE Tmax = 1.5Tav.

OR
Explain classification of truss with sketches.

5l of colls2)L 245(A €131 Amenal.

Using any method, find forces in all members of the frame shown in figure 4

sluRl et oll Guallol 531 2yl 4 Wi el Flowl it ALl |
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Figure-1

25 kN/m 30kN  40kN

e ||
A 2m fm fm lm%

Figure-2

Figure-3
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