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DIPLOMA ENGINEERING - SEMESTER -1l « 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 kN. Find stress and strain, change in length and final
length. Take E = 2 x 10° N/mm2.

ye Welleatl As Aol dottes 31 wal Ul 16 mm 8. Asil UR 40 kN
oll aeflad LRl o ddlatellHi AUA 8. Al ydlon, @siR, dotsul

Al ¥R 0. E =2 x 105 N/mm?2 AL,

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 call¥otl AUR. AL Al Ul 20 mm callyell WALEslL & U@l
HECAL B, ALl UR 800 kN of (Bl £Let 6oL cdlLatelHE 1A B, Alolau
U SlleBeHi Beurt AUl ylAoo L. 1sYetR AA=A (Es/Ec) = 15 AL

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. o = 12 x 10%/°C, E = 2 x 10° N/mm?.

2.5 m Aloll AU 16 mm AUl Lol A2A 35°C clutlot YURAA B, o8l L
dluHtet 120°C Yll AeS sclml w1 A At dotgHi adl au
A, %l R AsAHT AUA Al AHL GUrt UG ¢l WL, =12 x 10°¢/°C

E =2 x10° N/mm2 .

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

W2 wg slglsAse{l cautvadl WU A dof Heel UM

9llaR A dal Aetslol WAe ofl cautvan 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.

As ALEL 251 clol olHell ouedl 8 Hle? el Aol U 10 KN/m AHA Ul elR 4wl
AOUHL AL B. Al Aol S.F. el B.M. SLAULH €L

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.
AauR SR1 wal Aslol e cdAall Aol UMl

R s5UR UL Aslol W2 slaudUMe] Heeel AHsLAl.

A weight of 30kN falls on a vertical steel rod from a height of 20 mm. If 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 ciogel As Al GUuR 220 HlHl Gy uell ysd A ud B
Aol douy 3 Hl flat wa wUsBE of Astgn 1RUOHH® sl Al ulaumt

desln Gleataddl Uldeo 0. E=2x10° N/mm?

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

UGl 1 Ui ottt Yool Alel I 25AA UleSl HI2 sclann wa

ooyl AW €L
Draw S.F. and B.M diagram for simply supported beam as shown in figure.2

Ul 2 UL oldlcal Yorotoil ULEL I 25AA ULeSL HIZ Sclann U
atHotyel AW ERL

Calculate Ixx and lyy for a tee section with flange and web each of size 60 mm
x 20 mm.

SA o Ul Ael €35 ofl HIU 60 WHAH x 20 WAHAH &l Aal 8l
A52Aot all Iy Aol 1y 2180

Determine the moment of inertia about the centroidal X-axis for the figure-3 given
below.

AL u15(A-3 HE AAZos Ml UAR Ul x-axis oll AN s ccloll

ALsHLAL oL,

OR
Write Assumptions made in Theory of pure Bending
ol Hotloll @Attlicd HIZol URRUA AVl

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

2. Circular section

3. T —section

4. | —section

(1A ealldct UsVE M2 sclot- YAnn [AcdtRulell AW €12
1 AGARY AUSDE

2 AJOUSIR WISDE

3T —usBE
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A rectangular section used as a simply supported beam of span 5m. 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.

2/3

07

09

09

07
07

09
09

07

07

09

09

07
07

09

09

07



YU A As AUARU AUSDEA 5 m AGlBell ULEL 25AA WS HIE GUADLHL
At &. west uR Aell YRyl coltss UR 30 kN/m oll AHAdRd elR
aAxes Aoll cottesell HeauMi 20 kN oll (Glg iR ALl B. %l WaSHL HeH
otol Yldotnell (Bt 250 N/mmz &l atucdl ot slat, AL uiestofl Gstes Aues

UBloes Al UleSIHE UBloues sl Gste wmell 8.

(b) Explain the equation of transverse shear stress. Prove for rectangular section
Tmax = 1.57av.

ol UeSIHL sclol-YlAolon HiZe] Yot AMercll. AN 5A 5 AU AUSDE

HI2 Tmax= 1.57av.

OR
Q.5 (a) Explain classification of truss with sketches.

usu A 3l of aollsel gl €131 Al
(b) Using any method, find forces in all members of the frame shown in figure 4

ol sleuel Id ol Gualol 531 gl 4 1l et FUlotl olul ActuA 1
Geua Ucll ololell HEL A,
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