Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER — 4(NEW) « EXAMINATION — SUMMER 2018

Subject Code: 3340601 Date: 28-Apr-2018
Subject Name: STRUCTURAL MECHANICS-II
Time: 10:30 AM TO 01:30 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.
Use of only simple calculator is permitted in Mathematics.

English version is authentic.
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Q1 Answer any seven out of ten. €22l SlEURL Ulclotl ellol WU,

List different methods for analysis of a continuous beam.

AL oflHetl (Qeanial Hizel QA utu(Qulloll ot Rl

Give two examples of determinate and indeterminate beams each.
Slerlale wa getsleH Az oflHatl £350ll A GELSWL L.

Show maximum slope and deflection in simply supported beam with figure.
AEl A 25Ac ollHHl HedH alo wa [Qudet vusld wd ealdl.
Define principal plane and principal stress.

Hul AHAA Aol Yul Ylduae{l caatvaul a1,

X s Ww N e

Draw a core for a circular column having 100 mm diameter.

100 M(AR2A 2l YRleldl SNoUSIR cdetsll 812 €2
Explain complementary shear stress.
YRs sclol yleto Auesdl.

State formula of maximum slope and deflection for a cantilever beam with a
point load at free end.

Y5l B3 (Glgalr tRladl sllgtREL (G M2 HodH alo ual (Aot

ol Yo Aul.

Define ‘core’ of the section.
As2ototl 517 ofl caltuaul AU,
Explain distribution factor in short.
SlRZlo>yalol 3522 SsHUL AUl

10. Define: stiffness and flexibility.
0. WlsaAd vl sASYAAEAl cantvan u0Q.

Q.2 (@) Distinguish between fixed beam and simply supported beam.
YR () ot (A wal AEL A 25Ad ([@AH A dslald AWl
OR

(@ A fixed beam of 4 m. span is subjected to u.d.l. of 24 KN/m over entire span.
Draw shear force and bending moment diagram for the beam.

@) As 4 . oot At ol UR 24 kN/m oll AH[QAAZld eUR
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AUOUUR AL B. ofld 1R sclot ¢l W atatyll wiglQ 1R,
Define point of contra flexure and explain its importance in structure.
YlQotet (Ggoll catvall W Aol REUML dAo] Hecel UMl

OR
A simply supported beam with 4 m. span is subjected to a point load of 24 kN
at centre. Find maximum slope and deflection of the beam. Take E=2.4x10*
N/mm? and 1=4.8x108 mm*,

As 4 Hl. dousall AEl A 2sAct ollH Aol HeaHi 24 kN ol (Gg
AR YAA B, oflHoll HedH aln wal ([AUAt . E=2.4x10* N/mm?

Ul 1=4.8x108 mm* Al.

A fixed beam of 6 m. span is carries u.d.l. of 10 kN/m over entire span along
with central point load of 20 kN. Draw shear force and bending moment
diagram of the beam.

As 6 Hl owoell wetet ol UR 10 KN/m oll AH@AdIld @R 4wl
AUOUUR AEBURIA HEaAHL 24 kN ol (Blg R uRd B. oflH 12 sdat

WL U ooyl wgld €121,

OR
A cantilever beam with 2.5 m. span is subjected to a point load of 24 kN at
free end along with u.d.l. of 12 kN/m over entire span. Find maximum slope
and deflection of the beam. Take E=2x10° N/mm? and 1=10% mm®*.

As 25 L. clousell siguRel ol Aol Hst B3 24 kN oll (Glg euR
AEGUR AL dU0UUR 12 KN/m oll AHRQAZA R YRl 8. ofldsll

HodH alol Aol [Quctet M. E=2x105 N/mm? 4a 1=108 mm? Al.

At a point in a strained material two direct stresses, 80 N/mm? and 20 N/mm?
both tensile are acting on two mutually perpendicular planes. Determine
normal, tangential and resultant stress on a plane inclined at 30° with vertical.
Use analytical method.

(Qauel wAdl As ueld u 518 As (GlgA 80 N/mm? Al 20 N/mm?
oll A Al YQHOl URRUR 51210l AUAAL A AHAA UR cldl B. GHa
o A& 30° oll WEL olotaldl AHAA UR ca, ugi(sa wal uRaul

ylQoinetl yeat olcledl dla 20,

OR
Solve above example 2(d) using Mohr Circle (Graphical) method.

GURell Yl 2(s) Hle2 ASARUAW) ol el awl.

State advantage of fixed beam.
vl o{ldetl st2AEL gLl

OR
State and explain Clapeyron's theorem of three moments.
sAURto] AQIYRle] YR AUl Aol AHHLA.
A column of 300 mm diameter is subjected by an eccentric load of 1000 kN

at an eccentricity of 50 mm. Find the maximum and minimum stress in
section.

A5 300 mm U™l SlAHA 50 mm ol GSdlctll 1000 kN ol G3(cd
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AR AL B. USBEUL HodAM AU oyolcdH yldoio 0.

OR
A continuous beam ABC is simple support at A, B and C having span AB =
BC =4 m. It carries u.d.l. of 36 kN/m on both spans. Find moment at point B.

As YL ol ABC A A, B ulal C dLEL 251 B. A AB = BC = 4 m.all
SO YURAA D, A U0 UR 36 KN/m oll AHQAZd R asal 52 .

o{luetl (olg B uR Yol 20l

A continuous beam ABC is simple support at A, B and C. Span AB=3 m and
carries u.d.l. of 18 kN/m. Span BC=4 m and carries central point load of 24
kN. Draw bending moment diagram for the beam using theorem of three
moments.

As UL ol ABC A A, Balal C ALEL 251 B. UL AB=3 m & 3lal
A 18 kKN/m. oll AH[AAZld AR dsol 52 8. oU0N BC=4m & wa QA 24
KN oll Heat (Glgeir ud 8. aQiyelett YNaell Gullol 531 ol 12

olalyll ugld €.
OR
Solve above example 3(c) using moment distribution method.

GUall ust 3(5) A2 (3loyatet ctell .

A continuous beam ABC is simple support at A, B and C having Span
AB=BC=4 m. span AB carries u.d.l. of 10 kN/m and span BC carries a central
point load of 20 kN. Due to these forces at a point B moment is 17.5 kN.m.
Draw shear force diagram for a beam.

As UL ol ABC A A, Bua C AEL 251 B, ® AB=BC =4m. =l
UL YRA B, UL AB U 10 kN/m oll AHQ ARl @R sl auL BC
UR 20 kN ol HeaHi (OlgeR YRid 8. vl elRell s1RA (Glg B UR 175

kN.m. yol Qel e 8. ofliall sclot ylaon aaw R,

OR
A continuous beam ABC has fixed support at A and simple support at B and
C. Span AB=4 m and carries u.d.l. of 18 kN/m. Span BC=6 m and carries
central point load of 24 kN. Draw bending moment diagram for the beam
using moment distribution method.

As UL ol ABC al A G el B el C AEL 251 B. dua
AB=4 m 8® ua A 18 kN/m. oll AH[AdIld @R dgat s B. dunl
BC=6m & ol d 24 kN oll He (lgeur wrlad 8. WHe (3:loyalat
Aol Gualal 531 ol 1R stitatyel gl €.

Explain stability conditions for a retaining wall.

280l R allctoll RARAL HiZoll ARA UM

OR
A rectangular column of size 300 mm x 400 mm is subjected by an eccentric
load of 2000 kN at an eccentricity of 100 mm on the axis bisecting 300 mm
side from the centre. Find the maximum and minimum stress in the section.

WS AUARY USOE Al SlAAMe] HIU 300 mm x 400 mm 8. d Asll

300 mm oltgal galalcdl Aet uR aell 100 mm £2 2000 kN ol Gt
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AR AL B, MUSDEHL Beur Uctl HeAH Wl ofocti YlAoton 2N,

A column 200 mm x 400 mm in section is subjected to an eccentric load of
300 kN at one of its corner. Find the stresses developed at each corner of
column.

200 mm x 400 mm WSBE clloll As el UR 300 kN oll GERcl @R
sldHoll 818 As Well UR Al 8. SlAHall €35 WRll UR Ggddll

Yool 20,

OR
A circular column of diameter ‘d’ is subjected to a load of 200 kN at an
eccentricity of 0.3d from the centre. If the maximum stress at the base of
column is limited to 50 N/mm?, find the diameter of the column.

‘d Al YRAddl ddousik et UR 0.3d ol GERcdlzA 200 kN ol
R U B. % wetell Wl U Gausrt Udl HodH ulQunel (Ha

50 N/mm? Yl RMAA lat dl cletoll caut 0L,

A trapezoidal masonry dam is 4 m high, 1 m wide at top and 3 m wide at
bottom. It retains water on its vertical face. Find the maximum and minimum
stresses at the base when the water is at top of the dam. Take density of
masonry 19 kN/m? and density of water 9.81kN/m?.

As AHAN URAReAL ditell GUWY 4 m, Al USlouy 1 m wRA
dlaell uslous 3 m 8. A Wdlell Ged qwdl d2s well A3 B.
wWRllell Awdl olustt Hawnl Yl Slat IR citoll WalHl Gcudd Ul
HeAH Wl oo YlAwo M. URARe{l Uotcll 19 kN/m3 ol
wlelell ettt 9.81kN/m3 AL

At a point in a strained material two direct stresses, 30 N/mm? tensile and 10
N/mm? compressive are acting on two mutually perpendicular planes along
with a shear stress of 15 N/mm?. Determine principal planes, principal
stresses and maximum shear stress. Use analytical method.

(Qauel wRcl As ueled uR 518 As (g A yldwal 30 N/mm? dlal
ol 10 N/mm? E161 URRUR $l2WQL AAEL A AHAA UR Al B. A&
15 N/mm2 o sclot Yldoln U@l dldl 8. Yud AMdcell elet, Yyl

YAl ual HedH sdot yldoion alcile(l A 2.
Solve above example 5(a) using Mohr Circle (Graphical) method.
GURell Ysl W(RA) HleR ASARUAW) ofl Al awl.

In a strained material a shear stress of 40 N/mm? is acting. Find normal stress,
tangential stress and resultant stress on the plane inclined at 25° with vertical.

As UeLd UR 40 N/mm? of scdatea A 8. ul Ueldoll Ged uat
A 25° oll WEL callaldl AHAA UR dol, ugiBa ual uReul

Ylduoet yeu AL
Explain principal planes and principal stresses.
Hul UHAAL Aol Jud YlAcol uHestal.
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