Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - 3  EXAMINATION — WINTER - 2017

Subject Code:3330604 Date: 13-11-2017
Subject Name: Structural Mechanics
Time: 10:30 am to 01:00 pm Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics.

English version is authentic.
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Q1 Answer any seven out of ten. £20H{el SlEUBRL Ulclotl ellol WU 14
Enlist the types of engineering structures.

Qlu RRA 8wl @sAA L€l Q.

Define (i) Modulus of Elasticity (ii) Poisson’s Ratio.

cqluAl W (1) RAARAUUSAL HIUS (2) Weel ol JJRNlTR
Define (i) strain energy (ii) Stress.

cqluAl A (1)@As1R stdals (R)uldua

Explain Radius of gyration.

(Qyulst Bl umesdl.

Enlist various types of beam.

o{lHetl [QQu ysiRAell atel 2.

Write the equation of bending stress.

olial Ylduoeg Yot v,

Give formula for maximum B.M. for
(i) Simply supported beam with central point load (ii) cantilever beam with
point load at free end.

O. ol R UsHH Aoslot WA eall YA
(1) A€l A 2sAct oflHetl HeaHl (BlgeR cldldl. (R) 3edlcllar ottt

Y5 BSLUR (Blgelr AldLAL.

Enlist types of truss as per stability

RARclotl JUR Aetl YUsRle{l atel 4,
Explain short column and long column.

Aol SlAM Aal 251 Sl UMl

10.  State point of contra flexure.

0. YldotHot (clg (AN UM A

N0 LU XA WL AN e

© O

Q

Q.2 (@) State the assumptions made in the theory of pure bending. 03
Ysl.?  (AU) olHotoll Rtic 12 sauMl uddl wreuall w1, 03
OR
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A Steel bar 25 mm diameter and 2.0m long is subjected to axial tensile force
of 120 kN. If E=2 x 10s N/mmgz, Find stress, strain and elongation of the bar.

As Wetleal Aollaell ot 2m Aal ™ 25mm 8. Aetl UR 120kN of

eflal WAL ool AL 8.l dcdlaetl wQua, [@Qsik wad dotsHi

Al 3812 0 E =2 x 10° N/mm? Al
Explain parallel axis theorem.
UHIAR et YR yuostal,

OR
An R.C.C. column of 400 mm x 400 mm is reinforced with 8 nos. of 20 mm
diameter steel bars. The column is caring a load of 1300 kN. If modular ratio
of steel and concrete is 15, find stresses developed in concrete and steel.

WR.A{LL ot 3s 400 mm x 400 mm SIAHHL 20 mm cUloll WELESL 8
A2 Y3 B. sl UR 1300 kN oll eflat iR @ldl 8. % WALE wal
slsleall HsAGR ARNR 15 8lat Al A2l A slsle Ul Geus Adll

FIGEGENNS
Find M.1. about central axis for | section consisting top and bottom flanges of
80 mm x 10 mm and web of 10 mm x 120 mm.

As ‘P As2Aete{l GUAL A AUl A% 80 mm x 10 mm Wl Axt

10 mm x120 mm 8. L USDE H2 Jlog well woin wscayel 0l

OR
Calculate change in length of a steel bar of 20 mm diameter in fig.no.-1.
Take E=2 x 105 N/mm2,

g of -1 Ui ealcaul Yot oflanell duisul adl 382 20,

E= 2 x 10° N/mm? cl.
Draw S.F. and B.M. diagram for the beam as shown in Fig.no.-2
uglA-2 1 g2dAct ol 1R scdano wa stiotydl AU €1

OR
A weight of 160 kN falls on a vertical steel rod of 25 mm diameter from a
height of 40mm. If length of the rod is 2m, Find instantaneous stress and strain
energy of the rod. Take E =2 x 105 N/mma,

25mm <AL clloll AQUisSetl As Gedl Al UR 40 mm ol GUESA AL
160kN of closet US 8. %l Avflalell el 2m 88 Al AUl Geleteld
Aleall@s uldoin A [AstR stiaulsel NE.E= 2 x 105 N/mm? AL

Find M.I. about the base of a section as shown in Fig.no.-3
uglA-¥ Hi el vUsBEU dldla WA sceyel 2N,

OR
Draw S.F. and B.M. diagram for the beam as shown in Fig.no.-4
wglA-¥ vl ealad ol U@ sdatnn Bl eyl WUAW ERL
A simply supported beam has 4 m span and 300 mm x 500 mm cross section.

It carries central point load of 80kN. Find maximum bending stress induced in
the section.
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A5 4 m Aol AEL A 25Ac olliotl WUEDE S HIU 300 mm x 500 mm
8. o{lao{l HeauHi 80 kN oll (Glof AR AL B, oflHoll USBE HIZ HetH

oAHel YlQoin 0.

OR
Explain different types of supports with sketch.

oflotl %EL EL UsLRatl 2510 vUs(A 131 umostal.

A simply supported beam 250 x 450 mm having 5m span carries a u.d.l of
50kN/m over its entire span. Draw shear stress distribution diagram for the
beam and show important values.

250mm x 450 mm oti AUSBE o{lH 5m otl dunl uR Alel Ad 2sAd B
U Aotl AYEL duow UR 50kN/mM oll AHARA etk cldl ®. i olln

U2 scdot WlAanedl s €131 wottefl (SHdl galial.

OR
Draw B.M. diagram for Fig.no.-5 and locate point of contra flexure.
(A oi- 5 Ui g20AA ol 1R dratyEl WAW EIRL A Aotl UR

Y(Aotnat (olg el
Explain determinate and indeterminate beam with 2 examples for each.
SleHlale, Setsle lae ol €35 112 2 Bels1N AUl Ul

OR
A 5 m long circular column having diameter of 40 cm is fixed at both ends. If
E =2 x 10°, calculate safe Euler’s load on the column.

5m ALGAL Wl 40 cm AU Al AJOLsIR Rl Aol SlAM ol olal BSI
Lot 8.l SIAH UR Geudt Ul ARl GUR 2l E =2 x 10° Al

Explain column end conditions and effective length.
SlcAHotl BSIAle{l RAA WA AUUSIRS CAdLes MBS

OR
Explain relation between S.F. and B.M.

SAoAGOL A ollHioyQl clRRAA MictRuUol AHAA

Find M.I. about central x-x and y-y axis for the L section having dimensions
100 mm x 65 mm x 10 mm.

100 mm x 65 mm x 10 mm. H{Uell AeOlA As2Ael HIE x-x Wal y-y

UL} Syl 2.
OR
Find forces in all the member of a truss shown in Fig.no.-6 by method
of joints
A ol -6 Ul e2lAd SAlotl ol NrotUL AEL AUl (e Al Lol
el ol

Find forces in all the members of a truss shown in Fig.no.-6 by graphical
method.

A ol -6 Ui ealact FUloll clll NIGRUL UEL Ul Wl AW
el ol
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Draw shear stress distribution diagram for the following sections.
1. Hollow rectangular section 2. L section
3. Circular section 4. T section

o EL-EL BUSBDE HR Sclot Yldnn (Aaglet gl €12,
(1) WAl AARU HMISDE (R) L- BUSBOE

(3) SNUSIR WUSDE (¥) T- WUSOE
Draw components of roof truss.
2ol QA s1Qatoz €13,

A 2.0 m long cantilever beam has a square cross section. It carries a u.d.l of
100 kN/m over entire span. If bending stress not to exceed 200 N/mm?, find
diameter of the beam.

2m dloll Fodlcdlar ol AU wsBE YRAA B.Asl $A e UR 100
KN/m oll - d3ld etk Al B, ol HedH oMol YAwn 200 N/mm?
l al oldl Al A WAl cltogell WU L.

A 4 m long hollow circular column has external diameter 250 mm and 20 mm
wall thickness. Column is fixed at one end and hinged at another end.
Calculate radius of gyration of the column.

As 4m Aol WAL SIAHA ¢olRell M 250 mm wal Elctictell sLes
20 mm YRA B, SleH As B wloitd A o{lB B RAoRA B, ul
SleHoll 212 Ag dUAR UL JLRN.
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