Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 3 (OLD) — EXAMINATION — Winter-2025

Subject Code: 3330604 Date: 10-12-2025
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 simple calculators and non-programmable scientific calculators are permitted.
5 English version is authentic.
Q.1 Answer any seven out of ten. £21Hie{l S18URL Uldell o AU,
1.  Define shear force.
1L 2llur sl culvLfid 53,
2. Define stress.
T R AR 53,
3. Give formula for poission ratio
3. UlSxe ARALHIR Yot )
4.  What is point of contraflexure.
. Ul uls slealsasur 9 8.
5.  Give formula of moment of inertia for square and rectangle section.
WU 4R U GoU1RY A5Ael HIS Sdllell &8ls] Yol 1.
6.  What is neutral axis.
S deeuil ey,
7. Define strain give its unit.
9. Rel VAR 53 dsf WSsH A1),
8.  Give difference between perfect and redundant truss.
C.  Ubsd e Asese2 24 4R dsldd wIu).
9.  What is effective length of column.
€ el WABSRS eI Y B.
10.  Define crushing load.
0. s(Rlddls culuAlldd s,
Q.2 (@  Find stress,strain and change in length for steel bar of length 1.2m & dia
16mm loaded by tensile force of 100KN, take E=2x10° N/mm?,
USL. R () 100KN el dil siol gL Els ¢Ad 1.2m 2l dia 16mm dedlgetl Ed GIR Ul e,
A3Ast, WA doq Ui 3512 2lH), E= 2x10° N/mm? €.
OR
(@  On 300mm dia RCC column reinforced with 6 numbers of 12mm dia loaded
with 1200KN, if modular ration is 15 than find stress in steel and concrete.
(¥{) 300 HIHl SIULRCC $léM U2 1200KN 2412 dls 4dd 12 HIH] Sidlell 6 «{ei2 18
U [Gd, %) HISYER AU 21 24 s15leHi 15 €1, dl A s152 wal AUl UL 1)
(b)  Draw mild steel stress-strain curve.
(1) U195 W]d R34 3 Aol d1is €13,
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OR
(b)  Explain Hooke’s law & Young modulus of elasticity. 03

(H) 50l 51U 219 Ra(dRAIUSALLL AL HLSYEY UHos). o3

(c)  Onl10mm mild steel bars axial load are acting as shown in fig.1,take E=2x10° 04
N/mm?, then find force P & change in length of bar.

(5) 104l snal R0e el UR efld dls (5911 Hi cidicul YHI 51 52 8, E=2x10° oY
N/mm? &), uefl a1 P Qe el ediRefl GoLEHI 351R $R1.

Or

(c) A barof 40mmx60mm & length is 750mm is carrying tensile force of 04
300KN, if poission ratio is 0.3 & E=2x10° N/mm? then find change in
length, breath and thickness.

(5)  40mmx60mm A dedle 750mmeil el 300KN o d1sl 6l del 53 D), %) Uleasel oy
AR 0.3 oA E=2x10° N/mm? &1, dl udle, USLNLE Mo SSIEHI 3512 lel.
(d) Explain strain energy, resilience and modulus of resilience and also write 04
formula of each.
(5) il Glogl, (RelldReIUSAL 4 Re1(dUUSAleAl HISYAH AHo1d) Ha £359] 37 Ul oY
quil.
OR
(d)  Describe stress with formula under gradual,sudden and impact loading. 04
(5) SHQL: WAL1S ol WA G5 8601 YA UIE dRllcle] Aot 53). °¥
Q.3 (@) Difference between hogging & sagging moment. 03
B3 (M) Q5io 2 IGIL A2 a2ed) dsleld. 03
OR
(@  Explain sign convection of S.F & B.M. 03
()  S.F el B.M ol 418l SedoRlel AH2dl. o3
(b) Draw S.f & B.M diagram as shown in fig.2. 03
(W) (5912 Hi Wil YHIQ S.f & B.M SIUIAM €13). o3
OR
(b) Draw S.f & B.M diagram as shown in fig.3. 03
(1) (5203 Ui cdIUL YHIA S.F & B.M SIILAM €121, o3
() Draw S.f & B.M diagram as shown in fig.4. 04
(5) (3914 vi idicul UHIQL S.f & B.M SIUIAM €13, ¥
OR
(c) Draw S.f & B.M diagram as shown in fig.5. 04
(5) (5215 Ui wdlcdl UHIQL S.f & B.M SIUIAM €R1. oy
(d) Draw S.f & B.M diagram as shown in fig.6. 04
(S) (5916 Hi vddlcdl YHIBL S.f Al B.M SIAIALH £R). oY
OR
(d) Draw S.f & B.M diagram as shown in fig.7. 04
(S) (o7 ui caclicaul UL S F 242 B.M SIUAM )3, o¥
Q4 (@) Explain parallel axis theorem. 03
UL Y (M) UHidR Ul udd uyendl, 03
OR
(@) State assumption made in bending theory. 03
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A1 (raledl tirel dul,
Determine moment of inertia as shown in fig.8.
(6918 Hi oiclcdl UHIG ¥Scileil &3l «155] 521

OR
75mm width strip,12mm thick, gets bends due to external moment in the
radius of curvature 16m. Take E=20x10° Mpa, Determine max bending
moment & stress.
75mm U&lnleefl ugl, 12mm 131, 16m dsdleil (FoRiHi wial A5 d 51 dnis
Nud 8. E=20x10° Mpa @, HedH A5 H1Aee el 22 «155] 3.

Find forces in the member of truss. As shown in fig 9
2ol DA €01 QM) (5919 Ui idicul YIS

Prove that average shear stress is 1.33 times than max.shear stress in circular
section.

Alld 53 AU AU RANAUSIR (AU HedH MU 24 5di 1.33 241 B,

Draw figure and write formula of effective length for all end condition in column.
ULS[d 1) el STEHHT dHIH AS Re1(d HIZ WAUSIRS Gn1E] Yt Qudl.

In a hallow circular column of external dia 250mm and thickness
25mm,length 4.5m, compare strength of column when fixed at both end &
one end is fixed and the other freee.Use Euler formula. Take E=20x10° Mpa.
o1&l SIL 250 HIH x4 2151 25 UM, dodles 4.5 Hl.otl Sldl ANALs1R MU, IR
0ol A5 (13w 215 ) (e[ W 6ilw) 5181 AUIR A Hefl Howod1Seil ddatl 520
YR slidlel)l Gualal 521.E=20x10° Mpa. dl.

Draw the shear stress distribution diagram for Circular, T-section and L-section.

Zl-A 52Ul WA A& -A 5ol HI 21U WA (SR20YLQUA SIUIAM 1R,
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fig.8
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