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Diploma in Civil Engineering
I1I Semester Exams: AICTE — Nov/Dec - 2024
DPCE307PCT — Mechanics of Materials

Total Time : 3hrs Total Marks : 60
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- =Polar Moment of Inertia §Solid Circular Section

None (d) nD3/16 (¢) mtD*/32 (b) mD*4/64 (a)

- = Least Radius of Gyration K Section up/ uj A

Ly/AWD  JT/A©  Tnin/A®  [Tnax/A@

£ v =sBase Z U Moment of Inertia 61 Rectangular Section (BxD)
None (d) DB3/12(c) BD3/3 (b) BD3/12 (a)
_ébé;‘/?d/Poisson’s Ratio
< Relationship g@ Z Modulus of Rigidity (C) ss/Modulus of Elasticity (E)
None (d) E=3C(-w ()  E=2c+w®)  E=3c(+w (a)
K =Volumetric Strain (e,,) Cylindrical Bar
None (d) e; + ez—d(c) e; + 2e; () 2e; +e,4(a)

?§.:l/y/:_Point of Contraflexure
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False (b) True(a) e bsul) Bending Stress /Neutral Axis £ Section (F (5"

&y 7 §Slenderness Ratio (1)

¥ (Effective Lengthl{Hl{c'_,u.fU!;un Fixed U U1 slxLAUY, ﬂ(..{lf!
2L L/N2© L) L/2 @)

rﬁ;—ﬁﬂ?

_’9/ u.l{.[ Perpendicular Axes Theorem s/ Parallel Axes Theorem (a)
Internal Diameter = 150mm ss/External Diameter = 300mm § Hollow Circular Section .,Q )

_%/ ")L” Polar Moment of Inertia 6/ -
_ﬂé’fau JLGTension TestééMild Steel Baru{!

s JJ?g.Q//JfAXial Pull €150kN 4J1§.Diameter =20mm .#/Length = 4m d/Steel Bar u.{!
Modulus of §'Steel Material ¥ »E = 200 GPa /7_93)4 u&;f d/0.00me U~ Diameter Z Bar

-&/7#*Bulk Modulus s/Rigidity

80°C l>% Temperature 6 /i 9/ (:1’” Expansion b/Rod_‘L3 0°C, Temperature E{Rodé3m u{'
s E=1x1 OSN/mmz_é_/(}"”/ﬁd/StressLbLnl,g..uf Rod ?L@lﬁ//Expansionu’l/ﬁ_Z..bg:/

¢ o =0.000016 per 'C

-&-l:Bending Moment Diagram s/ Shear Force Diagram &L Cantilever Beami’%:é;

10 kN 5 kN
N | o
2 1m C 1m

~’§L‘<J/$£Shear Stress .s/Bending Stress &L 1-Section s+ T-Section «Rectangular Section

-’..L/()L”‘Safe Compressive LoadL/JW!KDataéC’e:uﬁd;'éj. LCompression Member{]

Length = 5 m; Diameter = 30 mm; E= 2x 10° N/mm2 ; Factor of Safety = 2;Both ends fixed
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-L/’/ I ~Centroidal AxesLJ {eMoment of Inertiaiédéé i’c;i
=/ (¥4 e
|¢——100 mm —»|
20 mm
<«—»{20 mm 300 mm
20 mm
le——200 mm ——»]

</ ")L’” Total Change in Length &_ L Uniform Bar d/ s
_E =200x10° N/mmz; 1=2x10° mm4; Bar Diameter = 40 mm

A B C D
50 kN 20 kN 40 kN 70 kN
—> «— —> «—

|<—1ooo mm—>|<—1200 mm—>|<—800 mm—>|

Bending Moment Diagram s/ Shear Force Diagram Z‘J.Z:Simply Supported Beaméﬁ’%)g‘;

20 kN 3 kN/m 10kN

SV A

A C D B
1m—>|<72m >|'= 2m

«Cross section § Beam fl_‘al[//’ijDL §3kN/m 4 Simply Supported Beam.&Sm b{!

-Z t:Bending Stress Diagram—*» T-section (Flange = 150x20mm; Web = 300x20mm)

¥ PrOpertiestb,f’;n Factor of safety = 2.0 ﬁu}Fixed g/Uﬂ»LSteel Column .&Sm b{!

<Rankine constant , 0=1 /7500 - I ,’:L’” Safe load £~ Column £/, Ji
~Diameter = 250mm <Rankine’s crushing stress, f.. = 450 N/ mm’

%k %k % %k ¥
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