Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER — IV « EXAMINATION — WINTER- 2016

Subject Code: 3340601 Date:17-11-2016
Subject Name: Structural Mechanics-I1
Time:2:30PM TO 5:30 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.
English version is authentic,

L

Q.1 Answer any seven out of ten. £2HIl SlEULL Alcloll scilol UL
Define statically determinate and statically indeterminate beam.
Rlscll Slezullae wal R scll sasleillae olluell cavan 2l
Define the terms: Slope and deflection of the beam.

Wele{l cautvall audl: oflisll 8L el [Qudst.

Define the terms: Stiffness and flexibility.

Welo{l cautvaul audl: élsalal wal sdellellclél

Explain eccentricity and eccentric load.

Godlalcll ol Bedodlcl R UMl

Explain limit of eccentricity.

GAoslalcllell &€ UHomcl,

Define the core of section.

Asalotoll slRe{l cautvall .

Define principal plane and principal stress.

Hul de el Yual Yool ceutva Ul

Explain Complementary shear stress.

Y25 scot yldon Amendl

Define angle of obliquity.

AlABeL Wellell celtual 2l

State graphical method used in analysis of principal plane and principal
stress.

0. Yuadd e Yuayldonell deuclfld e auglsa Ado] o vudl,

v el Ny £ X R WD

s &

Q.2 {a)  Define the point of contraflexure and give its importance in the structure.
us.? @) yldetusilelgell cavaul dull el WsURML doj Heeel .
OR

{a) A fixed beam of 4 m. span is subjected to u.d.l. of 36 kIN/m over entire span.
Draw shear force and bending moment diagram for the beam.

@) As 4 Yl awouell 2ottt ollH U 36 kN/m oll Al ez 2t

auol uR A 8. ol W@ secloten wal ooyl sl €1RL.
(b Give three examples of statically indeterminate beam and draw its deflected
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shape under general loading.
RAscl Boisleallale ollHotl 2L GEle0eL UL el ALHLeRL eltRedl

RA(H QulEd 2usk Rl

OR
A cantilever beam of 2 m span is subjected to a point load of 18 kN at free
end. Find maximum slope and deflection produced in the beam. Take
E=2X10°N/mm” and I=4X10° mm*

A5 2 Hl. swoell desdl ollHoll Ysc BSL UR 18 kN oll [lger cldl
8. oluul Geud YA HetH alel wal [Quctal 2Alel. E=2X10°N/mm?

el 124X10° mm* Al

A fixed beam of 6 m. span is subjected to u.d.l. of 2kN/m over entire span
along with a point load of 24kN at its centre. Draw bending moment diagram
for the beam.

As 6 Hl. owouell voted ofld R 24kN oll Headl (Og our wd

2kN/m ol AHEQARlA euR s oual uR el 8. ol {2 oty

wsla el

OR
A fixed beam of 6 m. span is carries u.d.1. of 12 kIN/m over a distance of 2 m.
from each support. Draw bending moment diagram for the beam.

As 6 Hl. owoell el ol UR 12 kN/m oll ¥H[@Qd3ld ark Asll
£35 2518l 2 {lotl 2R A B. ol HR Aoyl sl €12

A simply supported beam of 3 m. span is subjected to u.d.l. of 2 kN/m over
entire span along with a point load of 40kN at its centre. Find maximum slope
and deflection in the beam. Take El= 2.05 X 103 Nmm?.

As 3 . outawow ULEL A 2sAa olld uR  40kN oll HeaMl (olg
QR AU 2 kN/m oll AHQdfld e 2t oo U cldl 8. ofluml

HeTH aLoL weal [Auctel 2l El= 2.05 X 10" Nmm? .

OR
A simply supported beam of 4 m. span is subjected to u.d.l. over entire span.
If maximum slope in the beam at support is 0.5, state the location of
maximum deflection and compute the maximum deflection in the beam.

As 4 Hl. swoueual A€l Ad 25Ad ol U Al el quL
ool U Gl B, ol ollHHl 250 WA HetH 2ol 0.5° 8, ol ollumi

Ut [Quctola] Wiiet Al wel Hetin [Quctet ol
Explain distribution factor and carry over factor.
Slglogatet 3522 wa 331 ulaR Fs2? unandl.

OR
Enlist factors affecting the stiffness of the beam.

oflHe{l ¥lsaaal w2 sl Rl auel sl
Explain Clapeyron’s theorem of three moments..
sAURletotl 218l oiHot Yelotl yHasl uxasdl.
OR
Write the equations for fixed end moments in case of (i) central point load
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and (ii) U.D.L. over entire span
(i) Meal ©lgeur sl (i) L auaHl AMQdRld euRetl Aeslolui

ot Bstefl ool Yol el Yol cull,

A continuous beam ABC having simple support at A, B and C. Span AB and
BC both are of equal span of 4 m. and carries an equal u.d.l. of 24 kIN/m.
Draw Shear force and Bending moment diagram for the beam. Use
Clapeyron’s theorem of three moment

A5 sodloxjuld 6l ABC ol A, B Uel C AULEL 250 B. AB sl BC oiol
4 . ol ARUL oUOL B el A5 UL 24 kN/m oll AM[Actdld euR
cagel 52 8. ol MR sdetoa Ul onetyyl uigld €l sAURletell

AR etol yolotl yRausll Gualol 53,

OR
A column of 460 mm diameter is subjected by an eccentric load of 800 kN at
an eccentricity of 60 mm. Find the maximum and minimum stress in the
section.

A5 460 mm AUl SletHal 60 mmell Gslnadlell 800 kN <l

Ge3lthel U2 AL B. }USBEUL HoTH Aol oYotridl Yoo 20l

In a strained material 75 N/mm? tensile stress is acting at a certain point along
with shear stress of 25 N/fmm?. Find normal, tangential and resultant stress on
a plane inclined at 30° clockwise with plane of major direct stress.

A5 [Azuel wila ueldui Alssu blgA 75 N/mm? of dlgl o
Usl 25 N/mm? of sdot yldoa @l B. Hlal staRse ylduaetl
UHde W ulainet siatell Rl 30° ol W@ WA HHAA UR

olliet (o), 2oetallact (Ruedslay) wel uRewHl uldon 0l

OR
In a strained material 90 N/mm? tensile stress is acting at a certain point along
with shear stress of 30 N/mm?. Compute the principal stresses and locate
principal plane. Use analytical or graphical method.

A5 (Azuel wila uetdui Alssy g 90 N/mm? of dlgl yldua
Usl 30 N/mm? o] scdot Yldoin cdl 8. yua yldua el wel yua
ylAoide] Arda dl 2u@lds ¥ awdvlla Aol Gualal 53,

Explain stability conditions for a dam or retaining wall.
S Al wojall [Reud M2 RAcloll 2l Anosel.

OR
Draw core of section for rectangle, circular and hollow rectangle section.

A ARY, Adousiruel Wal doldlRd WsBE HIZ wUsBES S1R €13l

A rectangular column of size 230 mm X 460 mm is subjected by an eccentric
load of 1200 kN at an eccentricity of 80 mm on the axis bisecting 230 mm
side. Find the maximum and minimum stress in the section.

A5 230 mm X 460 mm ABRHell AU SleHel 230 mm ofl wiagal
geldlcl e u? 30 mmell GAlsadiell 1200 kN oll B3l ollR
ALl B, WSHEUL HeTH Aol oYoitidl Yldum 2.
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OR
In a strained material two direct stresses 120 N/mm? tensile and 60 N/mm?
compressive are acting at a certain point of two mutually perpendicular
planes. Find normal, tangential and resultant stress on a plane inclined at 20°
clockwise with plane of major direct stress.

A5 (Azuel wilad vetsldl Assu lgA ol UrUR dol dHdd uR o
starse yldua 120 N/mm? of dlgl yldoa el 60 N/mm? of €l
yldua cdl 8. Hlet staRse yldunell dida 0l dlduane siatell
Raudi 20° ol W& WA UHdd UR olda (du), eatgllac

(ugsla) wal WReuwHl ylon 0.

A continuous beam ABC having simple support at A, B and C. Span AB=0m
and carries a u.d.1. of 6 kN/m. Span BC=4m and carries a central point load of
24 kN. Draw Shear force and Bending moment diagram for the beam. Also
locate the point of contraflexure if any. Use any method.

A5 sodloyuA ol ABC ol A, B el C UEL 251 B. AB 2U6l 6m &
Ul 6kN/mell AH@AAIA eur dgel 52 8. BC 20l 4m B ua
HeaMi 24kNell (g euR aget 53 B ol 1R sdetoin ua ooty
s €12 =l 818 yldetiat (olg &lat ol el slsugl uetledl caru?l

In a strained material two direct stresses 100 N/mm? and 60 N/mm? both
tensile are acting at a certain point of two mutually perpendicular planes
along with shear stress of 30 N/mm?. Locate principal plane and compute the
principal stresses. Use analytical or graphical method.

A5 (Azuel wilad vetsldl Assu lgA ol UrUR dol dHdd uR o
staRse ulde® 100 N/mm? el 60 N/mm? olel dlel Asl 30
N/mm? of scdot yldoln cdl 8. yua ylduo el adl Yoy

yldone addad el oulllas saal wudula el Guallal 53,

In a strained material two direct stresses 120 N/mm? and 80 N/mm? both
tensile are acting at a certain point of two mutually perpendicular planes
along with shear stress of 40 N/mm?. Find normal, tangential and resultant
stress on a plane inclined at 30° clockwise with plane of major direct stress.

A5 (Azuel wlad vetsldl Assu lgA ol URrUR dol dHdd u o
starse ylde 120 N/mm? el 80 N/mm? olal il el 40
N/mm? o sclot yldum cdl 8. Hlal starse yldodell dHdd Wi
ulSaumetl siatell Rauni 30° ot W A UHdd UR e (o),

2owetallact (Rudldlal) wel uReuHl yQown a0kl

State factors affecting the deflection of beam.

o{lHoll [Qudetal WA sl URBual cull.

Write any three advantages of fixed beam over simply supported beam.

A€l Aa 2sac oliel wdaHl Gsu oflHetl slsuel sel glAel vl
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