Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING —~ SEMESTER- I1l EXAMINATION —Summer- 2019

Subject Code: 3330604 Date: 17-05-2019
Subject Name: Structural Mechanics
Time: 02:30 PM to 05:00 PM Total Marks: 70

Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

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

6. English version is authentic.

Q1 Answer any seven out of ten. e2Hizl SISURL Uld-l sralsl iUl 14

1. Write different types of engineering structures
q.  [Afas usizdl dordil 2252 quil

2. Explain Hook’s law.

2. sl (VM dHmAlL

3. Explain point of contraflexure.

3. wAduA [big qumal.

4.  Define stress and strain.

v. Ao v [Asiedl carval vl

5. State different types of beams with sketch.
U, oflHel (A8 us1z 2u5(d Ulsd sreudl

6.  Write an equation for bending stress.

o, < uldoin w2 wHlsze quil,

7. Explain moment of inertia in brief.

O.  orseasdl LML 251 U1l

8.  Explain Poisson’s ratio.

¢.  dddl ABldR YHMdl,

9.  Define radius of gyration.

. A 2is RUAAL v vl

10. Define long column and short column
qo. Aol 2d® i 251 2d<dl v sl

Q.2 (@) Explain stress-strain graphical relationship for mild steel with neat sketchto 03

calculate young’s modulus from graph.
A2 (%) wiai&ﬂ L'LDE Higgd Al aBdzl s2a1 HIZ WAoo 2 [A512-0 ALlE5a ol HIdes 22ld HIZ 4u 359 03
A1 UMM
OR
(@ A mild steel bar of 24 mm diameter and 2.0 m long is subjected to an axial 03
pull of 40 kN . If the elongation is 0.5 mm, find the stress induced and
young’s modulus.

() 24 mm 2 id 2.0 Hlzz dioll el 22la uzZl vz 40kN Al 2iala v oz |19, o 03
Ao Adl 4411 0.5 mm 14 Al UAsL9L 21 2L HIgAAU M.
(b)  Explain different types of elastic constants and inter relationship between 03
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elastic constant and Poisson’s ratio.
oyl oyl UslRAl [Raldzaius 2ANisL AHAMAL 24, [Ralaza14s 21205 21 ddl IBIdR 422l
ZIEERIEETRTLIET

OR

In R.C.C. column of 350 mm diameter is provided with 6 number of 16

mm diameter steel bars. If permissible stress in concrete is 5 N/mm? and
modular ratio is 15, calculate load carrying capacity of the column.
350 mm Al 2242l 5IaHHi 6 <ol 16 mm 2luAL 22lddL A0l Wsd 9. o7l 5il5240
Hoglasd Uldoin 5 N/mm?2 vt Higdaz 22241 15 9, dl staudl dig dse audidl odl 521
Explain perpendicular axis theorem
oL w1, UHA UMl

OR
Explain parallel axis theorem.
UHIAR A8 UHA UHAL

Find moment of inertia for the L- section shown in fig.1
w15(d THI BLALAL UHLEL HA- 550, HIZ oxgededl A5HEL ML,

OR
Find moment of inertia for the T- section shown in fig.2
215(d 2Hi old1eAl UHIEL 2l- AAd-Us2 HI2 orgeq-il ALsHIAL UAL.

Explain sagging moment and hogging moment.
(oL v, lofloL HiHz UHMAL
OR
Explain relation between shear force and bending moment.
540U Vel AHAREL 422l 2005 UHMAL,
Explain different types of loads and supports.
[A[35 USIRAL RUR 21l 251 UHAAL

OR
Explain different determinate and indeterminate beam with example.
deldz vid HaélezHlaz oflu Gelszi sl uumal.

Draw shear force and bending diagram for the beam as shown in fig.3
2150d 3 M cAdiell Yorotel 6{lH HIZ 5AAO0 il AHAHEL AU, IR
OR

Draw shear force and bending diagram for the beam as shown in fig.4
2150A 4 Hi sdlell Yorotdl ofld HIZ sA4oN Dl AHARE BUEM 2121,

Draw shear force and bending diagram for the beam as shown in fig.5
215[A 5 HL odledl Yoxotedl oflH HIZ 5AA0I0 Al AHASEL AN 2IZL.

OR
Draw shear force and bending diagram for the beam as shown in fig.6
21150 6 Hi oldlll Horol o1 HIZ SAA5IN Sl AHARE BUEM Il

Draw bending stress diagram for a beam 200 x300 mm deep subjected to a
bending moment of 80 KN.m

200 %300 mm -l G Huadloilmuz 80 kN . m <l 6ot Hidz il B detl HEZ ¥
Uldotan {l 2uslq iz,

OR
A cantilever beam of circular section having 3.0 m long carries point load of
35 kN at free end. If max bending stress not to exceed 125 N/mm?.Find the
diameter of beam.
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3.0 l22 aivf 5<2l[qaz ofli Hsd 96 35 kN [Gie@z 4219 9. 651 HedH, 4 WAl 25
N/mm? 2l 4412 <S4 dl d 12, oilHeAl 2 giAl.
Draw shear stress distribution diagram for following cross sections.
(1) Rectangular (2). Triangle (3).1section (4). T section
ofladl p1e92 HIZ sdd ulAsor [AdzEL 2uEm 2Rl
(1) dotmiza (2). Bt (3). 1dsaqd (4). T dsuqd
OR
Define different end conditions of column and effective length with sketches.
SldHAL 98121l oyl oyEl Udl HIZ 2125125 ol 252U A1, ALALLIA 520,

Find forces in all members of truss as shown in fig. 7
2s[A 7 HEoAALSAL UHLBL 2L 6151 ARAHE 610U AL

A circular steel column having 200 mm diameter is fixed at the both ends.
Using Euler’s formula, calculate safe load carrying capacity of column.
Length of column is 3.6 m. Take E = 2 x10° N/mm? and factor of safety = 2.
15 2214 SlAnl U200 mm €. 67 oiel D3 wieED, deizedl Yotell, sicull 42 AdiHA clag
EHAL AL sTdH-Al dond 3.6 W22 9. E=2x10°N/mm? i daMdldl ulon = 2 4l
Write assumptions made in analysis of simple truss.

Alel 2l [aeaun 12 oddl ARenil @ul,

Explain perfect, redundant and deficient truss
i, wtdllesd 24 20481 524l aHmAl

State difference between beam and truss.
o{lH 24l 24 422l dslad srUAl.
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