Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 3 (NEW) —- EXAMINATION - Winter-2024

Subject Code: 4330602 Date: 05-12-2024
Subject Name: Mechanics of Structures
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 simple calculators and non-programmable scientific calculators are permitted.
English version is authentic.
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Q.1 (@) Define linear strain, lateral strain and Poisson’s ratio.

usl 1 ) A [AsIR UladRd [AS1R A UlSaet ARNAR o cluAld 53 .

(b) Draw and explain stress strain diagram for tension test of mild steel bar.

(W) Uldleal Aol dlgl ulet Hie uld(sul #1a ([dsiR «il 11au 13l
UHoxd] .

(c) The deformation in the diameter is 0.004 mm, when 32mm diameter bar
subjected to 80 KN axial load. If shear modulus is 80GPa, find Young
modulus, Bulk modulus and Poison’s ratio.

(5)  3mm CAI¥ell U0UTlALUR ¢o KNell 24&{ld ¢IR Ellddl U] 0.00% mm
ol 3512 Al B.%) 201U HISYEY ¢o GPa €Y dl A2l H1SYEU w4
UlE5et QU1 QL.

OR

() A 400 mm square concrete column is reinforced with 4 bars of 16mm
diameter mild steel. This composite section is subjected to axial compressive
load of 800 KN .If Young’s modulus for concrete and steel are 12.5 GPa and
200 GPa respectively then find stress developed in each material.

(5)  ¥oo mm HIUsil W5 AU WIR.ALALslesle slaHHi 1€ mm Ul UR
Y166 2ol UL WM A1dd B . 341dl Sl A52Uet UR ¢oo
KNell 2481 6112 Ysdidi w1dd) 8.9 slesle wal HI8es 24 i 4l
HISYAY wesH .U GPa ol 200 GPa €ld dl Uds U2y i
Gedtddl Udlwol 204l

Q.2 (@) Define shear force, bending moment and point of contra flexure.
sl ) 2lur sl Aesleo HlAee el Uld oMol (Glg ofl calul A ().

(b) A simply supported beam ABCD supported at A and D is 4m long. It is
subjected to two point loads 12 KN and 18 KN at point B and C at a distance
1m and 2.5m from support A respectively. Draw only SF diagram.
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A s LIl ULEL ld 25Ad 6l ABCD 251 A el D U2 2546 8.dsll
U A 2slell el .UMl 241941 A (6ig B el C UR HoisH 1RKN 3
¢ KN el 6flog @12 oLl €14 dl, dell Hist Sdet 6401 A 1AW €1R).

ABCDE is an overhang beam of 4m length resting on supports A and D,
portion DE is overhung. Portions AB=BC=CD=DE=1m .lt carries point loads
of 8KN, 5KN and 3KN on points B, C and E respectively. Calculate S.F. and
B.M values and draw SFD and BMD for the beam. Also find point of contra
flexure if any.

ABCDE %5 ¥4].aio{] 6{lH 251 A ¥ DUR 254136 & DE 2§ d§ 35dl
#19l 8.%51i 19l AB=BC=CD=DE= 9H|.4W1 421d 8.d B C W4l E [0ig
U ¥eisH ¢ KNUKN el 3KN oii (g 1R deol 52 8. a4l o]y HIe
Sda1o4 01 WA -1yl ofl 2ARIAT] 531 Astl W1AU £121.%) UldstHst (Gig,

€l dl d ULl .
OR

What do you understand from the term point of contra flexure? Explain it.

U(deial [0ig (ARl dMI] 9 UM% & a (AdldaiR uHdl.
Draw only BM diagram for above Q: 2 (b) .

GUsil UL R (W) HI2 M3t eiHel Y3 w1Qu €13,

ABCD is an overhang beam of 4m length resting on supports A and C, portion
CD is overhung by 1m length carries 4KN/m U.D.L. while Portions AC
carries 20KN/m U.D.L. It also carries a point load of 4KN at B, 1m from
point A on its right. Calculate S.F. and B.M values and draw SFD and BMD
for the beam. Also find point of contra flexure if any.

ABCD ¥ ¥Hl.d{ud] A5 ds psdl o{ld 8.d 251 A ¥al € UR 254119
8.cD 1Hl.din] @191 8.% ¥ KN/mell dH[ddRd IR deet 53 8.241R AC
U2 R0KN/m oll qH[ddRd ¢1R 413 8.6{14 U2 A &l UGl d§ 1m R
[Gig B GUR ¥ KN ol (Gig®l12 Ul @13l 8.1 ofld HI2 Sdeninl ua
-yl of] ARIAZ] 53] Aeil 1AV €12\, %) UldetMet (Gl S1U dl d uwl
2Ll

State equation of bending with usual notations and write down two
assumptions made in the theory of bending.

UddHlol ASiL ) AL oMol Yot quil el ofHol elU] Ui+l Hidt &
ydu Q11 2] qui)

Find moment of inertia at the base of an angle section of size 200mm x 80mm
x 20mm keeping longer leg vertical.

A $ 100mm x ¢omm x omm WAE A5t o] @iod) @12l Ged U] deil
e 20)s S0l 20k,

A simply supported beam has span 4m and 250mm x 400mm cross section.
It carries an UDL of 20 KN/m on entire span. Find maximum bending stress
and stress on layer 80 mm from neutral axis. Draw stress distribution diagram.

A s yHLaLLOEA] ALEL Tld 25Ad GilHel]l 241S8¢ U0 mm x ¥00 mm .
dell »HA 201l GUR 0 KN/m <l dHlddRd ®IR @l 8.dl ofly HIe
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HSdH elHel Uldo el deel dR &l ¢o mm wd3 eiHel Ulduio 2118l

AU defl etHel Ulduo [ddel 1415(d Ul eR).
OR

Define moment of resistance and modulus of section.

Y2 W16 R WA HISYAY s AS5Ast ol culuyl W)

State and explain parallel axis theorem for moment of inertia.

H1Ne2 2l a1 HIS AHIdR 318l WY G W) wfe) HqHesd) .

A T’ section beam having flange 250mm x 30mm and web 40mm x 280mm
subjected to shear force of 20KN. Draw shear stress diagram. If depth of
neutral axis from bottom is 202.17mm and | = 1.81 X 108 mm?*

WS T A5AA 5 BUeAl §8% Wl AGiell HIY 3ei$H U0 mm x 30 mm
A ¥o mm x 2¢0 mm & dell U2 20 KNeil Sciot ®I1R @13l B.9%) dlarel 8l
ol GISIE d(1A2f] 202.99 mm WA I =19.¢9 x 10¢ mm¥ 1A d] St (AW
NMEIGEARN

Define moment of inertia and radius of gyration with usual notations with
their units.

Ao w15 oAUl el ISTUH vi)s dL1A2Aet A UclcdHlod A il 24 418
U uL8d 53 detl WsH) wRLLd) |

A cantilever beam of 3m long having 20KN point load at its free end. If
rectangular beam section is of 200mm x 300mm and E = 200GPa, then find
maximum slope and deflection.

A5 3 YL IS Lt 1Rl 6{lH oti Y5 BSLUR 0 KN «il [6ig ¢HIR €13
& 2] GuARY 014 «li HIU 00 mm x 300 mm el E = 200 GPa &1 dl
HSdH al01 A [duded 4.

A 4m long pipe having one end fixed and other end hinged is used as a
column. It has outer diameter 40mm and thickness 10mm. For pipe material
E =2 X 10° N/mm? and f. = 320 N/mm?.Find Buckling load by Euler formula
and also Crippling load by Renkine formula. Take Rankine constant a
=1/7500

W5 wHl.diod) ULsu 5 Boil w5 BS) wleiey wal oflos) B3) (&% €ld da
sldy di5 GUALL 534 B.dell KisIRel]l LY ¥o mm Wl SIS 0 mm
8.9 UlsSUsti H2lZ1Ud ol E=R x 104 ¥{al ;=30 N/mm* €Y dl Ydreil
YAell wselal 6112 el eisieteli YLl sluelol 6112 Ul 2Ne). 1516501
WYU|S 0 =1 /9Uoo ).

OR

Find Ixx and Find Ixx and lyy of a hollow rectangle having external
dimensions 300 x 500 mm and internal dimensions 200 x 400 mm.

A5 UGl Gof ARY 5 Botl 6llel Ha MidRS HIY WeisH 300 mm x Yoo
mm Wl 200 x ¥00o mm €14 dl dell Ixx Wal Tyy Al

State the formula for crippling load for different end conditions.
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(W) 5ldYsil Bsi)efl el el 2l Hie sIUEldL IR «li YAl walldl.

(c) A cantilever beam of 4m long having 27KN point load at its free end. It also
carries an UDL of 9 KN/m on its full span. If rectangular beam section is of
200mm x 300mm and E = 200GPa, then find maximum slope and deflection.

(5) W5y Hl.GulSeA] o1t RQL {14 oli Ysd BASL U 29 KN «il [6ig #IR €19
8. dgUid dell UHA A0 UR ¢ KN/m <l dH[AddRd |R 41l 8.2
o1 6flH elf HIU 200 mm x 300 mm HA E= 200 GPa &l dl ¢{lu
HIS HEdH @l e [cyde 1.

(@) Differentiate between perfect and imperfect frame.

() UYLl A AYR[ FH dRd] dsldd A1) .

(b) A cantilever beam of 3m long having UDL 60KN/m over its entire span. If
rectangular beam section is of 200mm x 450mm and E = 160GPa, then find
maximum slope and deflection on beam.

) As 3 HlLuSaAl WighIRRl o{ld oli AHA AL BUR €0 KN/m il
YH[AARA @R @19l 8.2 GulA1RY oM ot] HIU 200 mm x ¥UO mm el
E =950 GPa €14 dl {14 U2 Gclel Udl HedH 2l e [dudst A1l

(c) Find forces in all the members of a truss by method of joint as shown in Figure
No. 1.

(5)  AIsld 1.1 Hi elRld o] oll dHIH A1 Gedtddl 640l 1o il
el 20,
OR

(@) Differentiate between truss and beam.

1) U] A4 o{lH dQef) dsldd 21U .

(b) What do you understand from ‘principle of superposition’ for bars of varying
cross sections? Explain it in detail.

(o) eflsls AISAE Ylddl AUTIAL HIZ “wlsil URLRIURLY «li (Ritdid (aQl
dHIZ] Q) AU B 2 d (Adld dIR Ul

(c) Find forces in all members of a truss as shown in figure no.2 by method of
joint.

(5)  WIsld .2 Hi elRld o] oli dHid QY[ Gedddl Woll %12 o]
Al 20k,

I m 40kN 40kN
A l 3m
c _ J. D
C

FIGURE NO:1 Q-5 (C)

- A
lGKK I 3m E 3m T B

FIGURE NO:2 OR Q-5(C)
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