Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - 111 + EXAMINATION — SUMMER - 2017

Subject Code: 3330604 Date: 03 -05-2017
Subject Name: Structural Mechanics
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics.

English version is authentic.
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Q1 Answer any seven out of ten. €2HIll SlEURL Ulclatl scllol WL
Define modulus of rigidity and bulk modulus.

olHol Ecll Aol vies HsYetUoll catvaul .

Write Hook’s law and define modulus of elasticity.

gsell [ cvll RARAUUS AL Hiuise(l cauvul 4.
Define change point and point of contra flexure.

Ao Weo2 Wal otilol Yol URddet (elgall carvaul a0,
State perpendicular axis theorem.

ol wetell Yyna dull.

Define bending stresses and neutral axis.

ol Hoal u(aowl U derd Ulell carvaal .

Write equation to find shear stress at any section of the beam with usual
notations.

o{lHotl SIEURL AUSBE UR sclot Yldro Ml H2a Yt 33| Aslsll

UA A,

Define lateral strain and linear strain.

uiel2 [@As1R wal R [Ase{l cautvail .
Differentiate between long column and short column.
Aol SlAH Aol g5l SIAM A6 dslald wl.

Write equation to find load carrying capacity of column using Rankine’s
formula with usual notations.

¢.  SlAHoll YEM GUR Hioll ISloto] Yot AWl U UM,
10.  Explain: Perfect truss, Redundant truss and deficient truss.

0. YU, oot a wlARsc 3 Ul

> LK AW ON e

w

© & ® G N

Q.2 (@) Define: Strain energy, Proof resilience and Modulus of resilience.
Usl.? () ([@AsR s, yg clacd el Hisya wls clacuell caval
AL
OR

1/5

14

03

03



Q.3
sl 3

(@)
(A)
(b)

(W)

(b)

(¢)

(©

(8)

(©)
(8)

(d)
(s)

(d)
(S)

(a)
(W)

(@)
(A)
(b)
(¢)

(b)
(W)

Explain composite section.
UoYscl WISBE (AA UM,

A mils steel bar of 20 mm dia and 1m long is subjected to a tensile load of
314.15 kN. If change in length of bar is 10 mm, find stress and strain induced

in the material.

20 HIHl calxt el 4 Hl ofl cioll® uRladl As Welestl Al GUR
39%.aU (5.3, of wella NAEl o cAdl B, ol Ald2auell crosHL
Al $8R 10 HlMl ol sla A Al2a Beurt aq Yol wa [AslR

nul.
OR

A mild steel bar of 10 mm dia and 1m long is subjected to a tensile load of

100 kN. Find increase in length of the bar.

0 HlM{l cat w4 Hl ol ctisussell Wellestl As Ul GuR 100

(3.034.0f MAURL Hl A B Al Aol cliotsHl Ul culRA 0.

A circular R.C.C. column of 400 mm dia is reinforced with 6 bars of 25 mm
dia. The column is carrying an axial load of 1800 kN. If modular ratio is 15,

find stresses induced in both the materials.

¥00 HlHl cadetl wR. AL llott sttt 2w ]l ittt s ulotau
Y3l B. sldH GUR 1¢00 (5.03.oll wella elr Al B. %l WSYAR

ABlTR AU Sl Al ol UellMl Geurt AUctl yldoto .
OR

Calculate change in length of the bar shown in fig. (1). Take E =2 X 10°

N/mm?.

AgQ (1) W eldcl Aol ciousHl adl 3812 A E =2 X 10°

o). /{2 AL
Find moment of inertia for the T section shown in fig.(2)
gl () 1 e2dAcll El wusBdE U@ scat Yol Wl

OR
Find moment of inertia for the channel section shown in fig.(3)

AgA (3) U LA Aot AUSDE MR xSl Yol 2.

Define: Moment of inertia, Reference axis and Axis of symmetry.

aScel Yo, Mojitlol wel Wl AYHRLAL wetoll cautvall a4l

OR
Explain types of supports.

2sloll Yslx AHxAl. .
Explain relation between shear force and bending moment.
sclot Gl Aol otHatyQl clRAA Aol UMl

OR
Explain sagging moment and hogging moment.

A0(lot A2 AR 8oL A2 (AN ML
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Draw shear force and bending moment diagrams for the beam shown in
fig.(4).

AUyl (¥) H elAcl wesl M2 sclot ¢l A oidet Yol AW

el

OR
Draw shear force and bending moment diagrams for the beam shown in

fig.(5).
AUyl (U) 1 elAcl wesl M2 sclot ¢l A oidet Yol AW
eRL

Draw shear force and bending moment diagrams for the beam shown in
fig.(6).
AUglA (5) U glAcl west MR scdot ool Al siiet Yol WAN

ERL.

OR
Draw shear force and bending moment diagrams for the beam shown in

fig.(7).
gl () 1A sl MR sclol 6lol U sttt Yol AW
ERL.

Explain end conditions of column.

SlAH HIZ AoS §512et UHsLA.

OR
Define: Radius of gyration, Slenderness ratio and Crippling load.

sl g AU, dolcll BNTR A tl@sial @R ofl vl
1.

Draw shear stress distribution diagrams for the following figures.
(1) Hollow rectangle (2) Circular (3) Angle section (4) Channel section
o(lAoll glABN 1R sclot sl (ARl AW ENRL.

(1) Wl AeARYU (R) ddan (3) Adle As2at (¥) Aotcd As2Ual

OR
Write assumptions made in the theory of bending.

o{Hoto(l Ylale(l uRRualenl.

Find forces in the members of a truss shown in fig.(8) by any method.
AglQ (¢) 1 etacl FA MR ol AeRAHL Gz Al Hlal 0.
sleuRl ldell GuaL 3.

A rectangular simply supported beam 300 mm deep is subjected to U.D.L. of
3.2 kKN/m over entire span. If bending stress is limited to 120 N/mm? and | of
beam is 8 x 10* mm?, find span of the beam..
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As UEL A 25AA doARYU Wesl 300 HIHl GSL B dal Aot UHdL
UL GUR 3. (3.03f./4l oll AHQAAIA @R csetl 52 B. % olMol
yldolng yeat 10 of. /-l el dudg ol 8lal dl | = ¢ x 10°
¥ 8l Al westell clous 0l

A 6 m long mild steel column 200 mm x 300 mm in section is fixed at both
ends. Find least radius of gyration, slenderness ratio and Euler’s buckling
load.

Weteal s Hl cioll 200 x 300 {12 ol wSBEA As el Aol WA
B3 oL B, Wl el M2 Ay ASAA g dUA2et, Aol

IJR0TR dal YRl wldslal R M.

A 4 m long pipe having one end fixed and other hinged is used as a column.

It has outer dia 40 mm and thickness 10 mm. Find Rankine’s crippling load if
E = 2 x 10° N/mm?, fc = 320 N/mm? and o = 1/7500.

As ¥ Hl cdloddl wsu @ As B3 et wal ol 83 HlsoRre ®
Aol et 3% GuaAloHl ([ARA B, wsUdloslRall i ¥o HlHl
ua sy 10 HlHl B. %l E = 2 x 105 N/mm?, fc = 320 N/mm?2 % o =

1/7500 &2l Al 3slotoll PYem R W,
Write assumptions made in the analysis of simple truss.
$loll Yeaus0loll URRUBA M.
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