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,

AU R

Q.1 Answer any seven out of ten. €2l SISURL Alcloll sellol UL,

List different methods for analysis of a continuous beam.

AL ofletl @Qadnel el [@lela wealoll ot Rl

Give two examples of determinate and indeterminate beams each.
Slerdlae ual setSleilole oflHoll £280ll A GeleeL WL,

Show maximum slope and deflection in simply supported beam with figure.
A€l 3 2sAc olHHl HedH aLo el [Qucet vusf wd ealdl,
Define principal plane and principal stress.

Huel AHde el Yuat yldowos{l cauvall 2l

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

100 BUAMR 20l calld RLeldl alaLsi? et sl? €13
Explain complementary shear stress.
YR8 sdot yldun qmendl

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

NN oL X R WWw AR

9. Y5cd B3 (ger YAl slguRRL M 12 HedH aln AU [Auctst
oll Yol cull.

8. Define ‘core’ of the section.

¢.  Asaslall ‘517 ofl caulvall 2l

9. Explain distribution factor in short.

¢. Slgloyaet 522 $suL udnl

10.  Define: stiffness and flexibility.

0. lgadd wWel sAsYUAASA cautvan 204,

Q.2 {a)  Distinguish between fixed beam and simply supported beam.
Y. R () wlleetl [ wa Al Al 2sad (o a2ell dstetd cull.

OR
{a) A fixed beam of 4 m. span is subjected to u.d.l. of 24 kIN/m over entire span.
Draw shear force and bending moment diagram for the beam.

@) A5 4 . susuell veed ollH UR 24 kN/m oll AHAAZld elr 2l
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auouuR A 8. ofld 12 sclot sa B aHatyQl 2wl €1,
Define point of contra flexure and explain its importance in structure.
yldetuet (gell cavaul vuul el gsAR/ML dof Heecl Am=sal.

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=4.8x10% mm*.

As 4 Hl cousell wel dad 2sdet ot Aol Heanl 24 &N ol ©lg
ellR YRLld 8. olldell HedH aln ual [QAcel . E=2.4x10* N/mm?

ol 1=4.8x10° mm* .

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.

A5 6 Hl. owouell atoieel ol UR 10 kN/m oll AH[QAA3ld euR 2wl
SUUUR AEBURLA HeaHl 24 kN oll (g euR YA 8. ol 12 sda

ool A otietyRl aus(d €1l

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 kIN/m over entire span. Find maximum slope
and deflection of the beam. Take E=2x10° N/mm? and I=10® mm®*.

As 2.5 Hl dousel sugtRl ol deott 35l B3 24 kN ol [Ug R
A€ BURA L WAL dUALUR 12 kN/m oll ¥HAdZld el dRiad 8. ofldell

HodH aLol wal [Auetet 20Ul E=2x10° N/mm? wal I=10% 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.

([Qzuel wlal As veld U 518 As ({gA 80 N/mm? el 20 N/mm?
ol &l cllel Yool uruR sl2wd Aldel ol AHAA UR cldl 8. Gdal
o wd 30° oll Wal oloteldl AHAA UR ciol, udl3a wal uRewl

Aot yeal oL dledl 3 el

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

GuURell usl 2(s) Hle2 AScuAaw) ol dal awll.

State advantage of fixed beam.
ot oflHoll slalel sl

OR
State and explain Clapeyron™s theorem of three moments.
sAURsle] 2Ry Rle] Yol Aull wal Ameacl,
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 A™AAL SIAHA 50 mm ol Ge3Badlell 1000 kN ol ESRd
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GUR G B, USBEHL HedAM e oyotcttl Yldoo 20,

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 kIN/m on both spans. Find moment at point B.

As AL ol ABC al A, B wel C ALEL 5L B, d AB = BC = 4 m.oll
SULAL YRl B, oA dUAL UR 36 kN/m oll AH[AdZld ellR dsel 52 8.
o{lstt (g B R yel el

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.

A5 AL ol ABC ol A, B uol C ULEL 251 B, 2UEL AB=3 m & al
d 18 kN/m. oll ¥H[Addld el dsel 52 D, 2U6 BC=4m & el d 24
kN ol Ml (olgeur wRld 8. agyelelt ydael Gualal 83 ofln w2

olnoty gl gl €l
OR
Solve above example 3(c) using moment distribution method.

GuRell yst 3(s5) Hlde Bflexast el awl.

A continuous beam ABC is simple support at A, B and C having Span
AB=B(C=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.

A5 qool ol ABC al A, Bulel C MEL 250 B, % AB=BC=4m. °ll
JULAL HRLA 8. UL AB UR 10 kN/m oll AH[QdZld R wal dunL BC
U 20 kN ol Headl (lgeur wtd 8. al elrell s12Q (g B Uz 17.5

kN.m. 4ol el g 8. olliall sdot yAon audun Rl

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 AL ol ABC ol A llolttl el B dUl C ALEL 251 B. aual
AB=4 m & sl d 18 kN/m. oll AM[Adld MR agsl 53 B. suml
BC=6m & ol d 24 kN oll 1w [lgeur waAd 8. dde Bxleyaet
Aetell Guallol 531 ol M2 cAnayQl 2l €12

Explain stability conditions for a retaining wall.

A2 8elol (2 alctoll RARAL Hizoll ARl unenl.

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.

A5 AolARU WUSHE cloll SleMe] HIW 300 mm x 400 mm 8. d ol
300 mm olloel gelalcdl et uR Fall 100 mm £2 2000 kN oll BEldd
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MR Gl B, AUSBEHL Beud Ucll HeAH ol oortH Yldolo k.

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 Ol A5 el UR 300 kN oll E3cl @R
slitoll 518 35 wRL UR cldl 8. sladell €35 wRll UR Ggdldll

Yol 20k,

OR
A circular column of diameter °d’ 1s subjected to a load of 200 kN at an
eccentricity of 0.3d from the centre. i the maximum stress at the base of
column is limited to 50 N/mm?, find the diameter of the column.

‘@ el Rl ddousik et uR 0.3d ol GSRelcllzal 200 kN oll
QLR Il . ol wielell ULl U Geud Adl HedH ulouine(l Euxd

50 N/mm? Yl RPLA 8lat dl ietoll cau 24l

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”.

A5 UM UbldRell citlell GUY 4 m, 2luell Ul 1 m wal
dldanell uslous 3 m 8. A Welell Ged Awdl ds wel A3 8.
WRllell Auldl eitiot Hawow Yl sla cuR eitiotl wauHl Geud Ul
e AU oot YlAon bl uLldRe(l uoldl 19 kN/m?® el
wRllsll elotell 9.81kN/m? l.

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.

@z uet wAdl As wetd u sls As LlgA d yldual 30 N/mm? dLel
el 10 N/mm® €161 URRUR SI2WEL AdEL (. AHdAE UR cldl 8. ud
15 N/mm2 of Sclot Yldlolol UBl cldl 8. Yual AHclcoll lol, Hul

yYAuol wal HedH Sclot yldum aetdlell dld aitl.
Solve above example 5(a) using Mohr Circle (Graphical} method.
GuRell ysl w() Hle ASc(RUAW) ofl el oell.

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.

A5 UELH UR 40 N/mm? of Scloteldl Al 8. ul uelddoll Ged wat
A& 25 oll Well dolleledl AMdd UR dol, ugl(3a ua uRawdl

yldoaet yeat At
Explain principal planes and principal stresses.
Huel AUl wal Yual yldoal wmendl,
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