Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER- 3(NEW) EXAMINATION ~SUMMER-2020

Subject Code: 3330604 Date: 29-10-2020
Subject Name: Structural Mechanics
Time:10:30 AM to 01:00 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. £2Hill 55U Uld-L sxalot UL,
Write Hook’s law and define modulus of elasticity
5 <Al (A1 drvdl 204 22 fazaisdl Huis

Define lateral strain and linear strain

el [A512 24 20412 [A512 <l carva) 241,

Define Shear force and Bending moment

AL BIUL S 6101 hel, AHA 40

Give difference between column and strut

514 Vi 222 Q2L d5lAd AHMAL

Enlist type of supports for beam

oflH HIZ 2A12 <AL Us1 L A1EL 20Ul

State perpendicular axis theorem

QIO DIAAL UHY QW

Explain: Redundant truss and deficient truss

et il 24l BAR5A 53] Al

Define (i) section modulus (ii) radius of gyration
UAL AL (1) A5 HILAAA (2) 2242 215 2R
State point of contra flexure

UlA A [0z, (A4 AHmAl.

Explain moment of inertia in short

S#4eAHBL 25 HI AHMAL,
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Q.2 Define: Strain energy, Proof resilience and Modulus of resilience
UrA. 2 (@) dvAL il [A512 513 &lsd, s w@dlid Higa 2is @l

OR
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(@ Explain composite section
(2) A SUNIE YHMAL
(b) A mild steel bar 1.5 m long and 20 mm in diameter is subjected to an axial

tensile force of 50 kN. Find stress, strain and elongation of the bar. Take E =
2 x 10° N/mm?

(00) s Uil i dollal <l dotlS 1.5 m €9 i 2414 20 mm 69, ddl Uz 50 KN Al 2421
VLR 610 G131 €9, d Uil HIZ WA oo, [A512, 2 dodlsS Hi Adl 52512 AL E = 2
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X 10° N/mm? &l

OR
An R.C.C. column 300mm x 300mm in size is provided with 12 numbers of
10 mm diameter steel bars. If permissible stress in concrete and steel is 7
N/mm? and 250 N/mm? respectively, calculate load carrying capacity of the
column.

25 242 A 21 300 x 300 mm i 2A® Hi 10 mm A 40U 12 A4l HsalL i
U 89, 1 5le5l2 B 22la <Al Uit UAloL pidsH 7 N/mm? 244 250 N/mm?
S14 dl 2d ™ Al HIR A BHAL LI,
State the assumptions made in the theory of pure bending.
ol<{[a1 412l AR srRUAL

OR
An axial compressive load of 80 kN is suddenly applied to steel rod of 16 mm

diameter and 1 m length. Find instantaneous stress and strain energy
developed in the bar. Take E = 2 x 10° N/mm?.

80 KN <l 21eil4 210t M12 16mm AU, 2t 1Tm olls <l Al0AL U2 212145 @10) 9. d
HI2 Alestlas ulann 244, [A512 514 254 bl E = 2 x 10° N/mm? @l
Explain Parallel Axis Theorem
AHIAR 18, L UHA YUl
OR

A T-section having flange 300 mm x30mm and web 30mm x 300mm. Find
Moment of Inertia about Y-Y axis.

215 T-A52L 67<il £ldsy 300 mm x 30 mm 24 454 30 mm x 300 mm . A<{l Y-
Y wta <l UUA srged SEL 2.

Explain relation between shear force and bending moment
Sdel 601 BAel AHeA HEL A2, Al 2id2 U619 A1,
OR
Explain any Three Types of Beam.
5165 WL SLRL USIR <AL o1 dHmAl,

Explain sagging moment and hogging moment
Ao([oL Uiz 244 il HiHez (A2 AHMAl.

OR
Explain Different types of Loads on Beam
6flH UL <Ll 5yl 5YEL USIZ Al 0L <Ll ABLA 53,

Draw Shear force and Bending Moment Diagram for Figure -1

215l -1 Hi oLAIAE o4, AL AHeA AHA B Sl 6101 2UQH, EIRI,

OR
Draw Shear force and Bending Moment Diagram for Figure -2
215 -2 Hi oAdlAd ol Al M dAHA Y 5A4 610 BUA, 2IRL

Draw Shear force and Bending Moment Diagram for Figure -3
U5l -3 HI OLAIAE 6flH Al M AHA L 5 61 DUAM EIRL

OR
Draw Shear force and Bending Moment Diagram for Figure -4
w15l - Hi oAdLAE 6l Al dAH AHA YL 5A4 610 BUA, 2IRL

Draw shear stress distribution diagram for the following sections.
1. Hollow rectangular section 2. L section
3. Circular section
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<Al AL 208892 HIZ sA4 UAloAN [A420 SPUAH 12,
. ULEL AR 9% 2. L BHIgede

3. 910 BHILE9E
OR
Write assumptions made in the analysis of simple truss.

52l AL Y2as2el <l dRenl Quil,

Find Moment of inertia for | section having both Flanges 200 mm x20 mm
and web 20 mm x 200 mm about X-X axis.
| — s sy<(l oieel sy 200 mm x20 MM i< 464 20 mm x 200 MM 9 A<l Hi2
X-X 28t <l AU, o18c9 2l UlA.

OR
A simply supported beam having cross section 250mm x 400mm and 5 m
length carrying 50 kN/m Uniformly Distributed load on entire length. Find
maximum bending stress in beam.

w5 AUIEL 2ld 2594 olly Al 2889 250 mm X 400 mm 2 Gold 5 m 9. d oflH <l
AU, €olls U2 50 KN/M Ul AR [ARA M1z QoL 89 d o4 1l HedH eiedloL uld oo
T

Find forces in member of truss shown in Figure -5 by any method.

215l - 5 Hi otdlda 5] AL o1aL HyoA2 Hi 519wl Lld el ot gliEL

Explain different end conditions of column
SIEH HI2 6YEl 6YEl 2ieg 5El2A HHMAL
A Hollow steel Column having 200mm diameter and 20mm thickness and

5 m in length is fixed at one end and Hinged at other end. Find Euler’s
buckling load. E = 2 x 10° N/mm?

25 UlAl 2214, Al 2d ™ oydl 6112 <l 214 200mm 24 20 mm 1S &9 YA dll
oL 5m 69, dell 2 901l [55% wiel olloxl 90l [Se6xs €9, dell HIZ A& <l o5l
M2 2HL E = 2 x 10° N/mm? 4l

A cantilever beam of 1.2 m length is having 150 mm x 300 mm. if maximum
bending stress in beam is 15 N/mm?. Find point load at free end of
cantilever.

Bls e2ldlaz ollH <l dos 1.2 m 2id 201889 150 mm x 300 mm £9. d {14, <l

HAH AU Udlotor 15 N/mm?2 $iA dl d<ll 4sd 692 [6ig, @2 2Al
Write Assumptions made in Euler’s formula.
4AR Al YL HIZ <] AURBUA Qv
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