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GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - I11 « EXAMINATION -~ SUMMER 16

Subject Code: 3330604 Date: 20.05.2016
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. £2Hil SlEURL Ulclall scllel WL,
1. Enlist the types of engineering structures.
1. RRRA 8wl w@spAAl ALEl 53
2. Explain Poisson’s ratio.
. Uledetoll O[BNAR UMMl
3. Explain moment of inertia in short.
3. syl gsHl UMl
4.  Enlist the types of supports and loads.
¥, BUR U ol YsiRe{l alel s,
5.  Explain statically indeterminate beams.
U R3sdl goslellae ol vusal,
6.  Write the equation of bending stress.
5. oldat Yldolneg Yot cull,
7. Explain radius of gyration.
9. ([Qyglet Bwau AxeAl.
8.  Define stress and strain.
¢.  ylQaa ua [@Agld cauvaAld s,
9.  State point of contra flexure.
¢.  UlQetHot (Aot (AN wwUAL
10.  Explain Hook’s law.
0.  &soll [yl
Q.2 (@) Explain parallel axis theorem.

Ygl. 2 (1) UHIAR wal Yy yHesal.
OR
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A mild steel bar 2 m long and 20 mm in diameter is subjected to an axial tensile
force of 60 kN. Find stress, strain and elongation of the bar. Take E = 2 x 10°
N/mm? .

As Weleatl Aaell cotss 2 m wal M 20 mm . Aol UR 60 kNej
veflal WAL o Al B. ul Aletll yQaa, [@sR wa dottsHl

Al 3% . E =2 x 10° N/mm? Al
State the assumptions made in the theory of pure bending.
AoSol flatle{l tirRuAl iUl

OR
A circular R.C.C. column of 400 mm diameter is reinforced with 6 steel bars
of 28 mm dia. The column is caring a load of 2000 kN. If modular ratio of steel
and concrete is 15, find stresses developed in concrete and steel.

400 mm Mol WR.ALAL SleAHHl 28 mm el Welleatl 6 Aloial
Y3l 8. sl UR 2000 kN ol uellal el cldl 8. %l WAle wal
slsleall MsYeR oJRldR 15 &la A Al wal slsledi Geust aUdi

yQotn 0.

Calculate change in length of the bar as shown in Fig.no.-1 Take E = 2 x 10°
N/mm? .

ulg(A ol.-1 i ealcall Yol Aol dotsml adl 3812 AU, E

=2 x 105 N/mm? cA\.

OR
Find M.1. about central axis for | section consisting top and bottom flanges of
120 mm x 12 mm and web of 10 mm x 180 mm.

As | AsAotell GUAl Wl AAUAL A% 120 mm x 12 mm ¥ At 10

mm x 180 mm 8. Al AUSDE U2 Sl el w0 ¥Scctyel L.

A steel rod of 20 mm in diameter and 2 m in length is subjected to sudden
compressive load of 100 kN. Find instantaneous stress and strain energy of the
rod. Take E = 2 x 10° N/mm?,

A 20 mm UL WA 2 m HellBell WElEall AL UR 100 kN ol
dAcslol eloletlr cdl B. Al Vel adl alls ylQun ua @siR

staialsa el E =2 x 10° N/mm? Al

OR
Draw S.F. and B.M. diagram for the beam as shown in Fig.no.-2

g ol.-2 Ul ealad ol W2 S.F. Al B.M. stauoUH €1RL.

Find M.I. about the base of a section as shown in Fig.no.-3
U5 ol.-3 elAA WSHELAL UL2AL WA ¥Scclyel 2L,

OR
Draw S.F. and B.M. diagram for the beam as shown in Fig.no.-4

Alg(Q ol.-4 Ul elad ol W2 S.F. ual B.M. stauUH €RL.
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A simply supported beam has 5 m span and 300 mm x 400 mm cross section.
It carries an U.D.L.of 24 kKN/m on entire span. Draw bending stress distribution
diagram for central cross section of beam.

As 5 m il AEL A 25AA ollHell WWEBES] HIU 300 mm X 400 mm
8. olliall Y3l dolte GUR 24 kN/m oll AH[QAAIlA @R Al 8. ollHe{l

HERAGUW WAL BUSDE HIZ olHol YlAoto (Acdtrel 1AW £

OR
Explain relation between S.F. and B.M.

Sclololtl Aol ofHolyQl clRAGA Aot UHHLC.

A 5 m long hollow circular column has outer and inner diameter 40 mm and
30 mm respectively. Column is fixed at both ends. If E = 2 x 10° N/mm? ,
calculate safe Euler’s load on the column.

A 5m Aol Wl o200 SIAHAl oldlRell Ua el UU WojsA 40
mm el 30 mm 8. SlAH ol B ety 8. %l E =2 x 10° N/mm? &l

Al YRl AGHA GUR 2.

OR
For a beam given in Q.3(b) draw a maximum shear stress distribution
diagram and mark important values on it.

ygt ol-3(b) Hi e2lad olli 2 HoH 5ot yldon [AdRuL A €1

Aol Aol UR Bdlall Yell g2ldl.
Explain types of beams with appropriate sketch.
202 uglAell Heedll olliati YsR UxA.

OR
Draw B.M. diagram for the as shown in Fig.no.-5 and locate point of contra
flexure.

UgA ol-5 Ui elAct old R aAHatydl WA Rl Wl Aol UR
YlQetHot (Qog g2l

Differentiate between strut and column.

22 Ul SlAH AR dAslelcd AU,

OR
Differentiate between beam and truss.

ol W $AL R dslald 2.

Find forces in the member AB and BE of a truss shown in Fig.no.-6 by method
of joints.

UgQ ol.-s Ul ealact FAloll AB el BE N1olRHl VEL Ul Al

Altlte{l el aw.,

OR
Find M.I. about central x-x and y-y axis for the L section having dimensions
100 mm x 80 mm x 10 mm.
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100 mm x 80 mm x 10 mm of MU YRlcdl L 2UsDE{l HtauZosnoll x-x

ol y-y A UR syl Wl

Find forces in all the members of a truss shown in Fig.no.-6 by graphical
method.

g ol.-s i ealaadt FAlotl wul NGRIME UEL Ul Wl AUAUll
A .

Draw shear stress distribution diagram for the following sections.

1. Hollow rectangular section 2. L section
3. Circular section 4. T section
(QAActl 2UsDE HIZ sclot Uldotn (ARl stauH €R\.
. WAl AHRAR™Y WULSOE 2. L WUSVE
3. o00L AUSDE ¥, T WUSDE

Describe the types of trusses on the basis of stability.
RAclotl AMUR Aot Ystz avlal.

A 5 m long hollow circular column has external diameter 80 mm and 10 mm
wall thickness. Column is fixed at both ends. Calculate radius of gyration and
slenderness ratio of the column.

As 5m Al WAl SIAHall 6ldlRell calld 80 mm w (& alctell st
10 mm YRA B, SlAH olal B woled 8. L SlAHoll Asu1 1S

dUAR et A AeSA 2= 2.0,

A 1.2 m long cantilever beam has a circular cross section. It carries an U.D.L.
of 8 kN/m on entire span. If bending stress not to exceed 200 N/mm?, find
diameter of the beam.

As 1.2maicll 52lclar ol ol wsde uAA 8. ofl Aol Yol doue
UR 8 kN/m oll AHQAARA eUR UAA 8. % UsdAH otiot Yldolon 200
N/mm? &l dtid ot el Al olliatl wUSBEA caul N,
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