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Subject Code: 3340601
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GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER IV « EXAMINATION — SUMMER- 2016

Date: 09- 05- 2016

Subject Name: Structural Mechanics-11
Time: 10:30 AM TO 01:00 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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Answer any seven out of ten. €Il SlEURL Ulctoll scllol W,
Define Slope and Deflection .
3LOL Aal (A0 ofl caltuall vy,

State formula of maximum slope and maximum deflection for a simply
supported beam subjected to central point load.

AERlA 2sAct ofldotl HeaAMl (Aof @R ALl 8lal R HetH aln
U [Qudstotl Y2 Al

Define principal plane and principal stress.

Hul UHAA Aol Hul ylQunedl cavaal 2.
Explain complementary shear stress.

YRS sclatyldoln Auesidl.

A point in a elastic material is subjected to direct stresses of 60 N/mm” and
30N/mm?’ (both tensile). Find radius of Mohr’s circle.

RA[ReUUS acalall 518 A (Aof A 60 N/mm* Ml 30N/mm*(HA
dnulQuadotdl 8la R g adasdl R .

Define ‘Core’ of the section. Draw core diagram for circular section
‘5127 AsAotoll callvA UL AGoUsR AsAst 1R SR ol gl €L
State two conditions which are required for analysis of fixed beam.

loteelolefl Aettcllaflln e »33 A ARAl audl.

Calculate limit of eccentricity for Rectangular section of size
300mmx600mm

300mmx600 mmHIUALOl AHAR™ A5t HIE GSoalalclell flHL
QL.

Write equations for normal and tangential stress on a inclined plane when
body is subjected to two direct stresses along with a shear stress.

o2l UELS UR Al flul ylAual ual A5 scdot Ylduncolg sla

RUR dol e udslayldoion Hiell Yol vl
Explain p and p’ diagram.
PRl P SLALUH UMl
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State advantages and disadvantages of a fixed beam.
VAU H ol SLAEL Wl AFLAEL %R

OR
Explain statically determinate and indeterminate beam with examples.

R3scl Sleullale wa getsleHlAe ol GelewL WA AHLAl

A fixed beam of 6m span is subjected to an U.D.L. of 60kN/m over entire
span. Find fixed end moment.

6mOULOUCLOL WS WLOLLAHOHetl HHL UL UR 60kN/mell

AHQA AR Al B Al weltel BSL Ue{l WA 2.

OR
A fixed beam of 4m span is subjected to central point load of 100kN. Draw
B.M. diagram.

4 moloLAllol As AlolLHo{lHetl HeAHT 100kN ol (Glget cdl B
l otHetyel stauolH Rl

A continuous beam ABC is as shown in figure.l .Find support moment and
draw B.M. diagram. Take I=constant. Use theorem of three moments.

AlgQ-1 Ui e20Ad Aol ABC HIZ 251 URell Mo AU U
Aoslol WA StAUH ERL = AN AL ARYEl oll YR oll

GuloL $3L.

OR
Solve above problem 2(c) by moment distribution method.

GURScl Usal 2(5) a MAee Sldloyalet Naus Ul GEAL.

A propped cantilever beam AB is as shown in figure.2. Using theorem of
three moments find support moments and draw B.M. diagram.

ulglQ-2 1l ealact Ywus dodldlar olld ABHIR 2@yel ol YA
ol GURLDL 53lal 251 URe(l A2 N Al AoS[ol HNe2 SLRAUIUH

el

OR
A continuous beam ABC is as shown in figure.3 . Draw B.M. diagram. Use
moment distribution method.

UglA-3 Ui el As Aol ABCHIR Aoslol HlNe2 SLAUH
ERL. MAee Sldloyjalet NaUs oll UL 3,

Calculate distribution factor for a continuous beam ABC as shown in
figure.4.

UgQ-4 Ui elact As Addelld ABCHR Slrglojalet ¥522 2lal.

OR
State formula of stiffness factor for a beam when (i)far end is fixed (ii)far
end is hinged(iii)far end is continuous.

AR ()Eel VS| ot dlauii)gel B Sl (HlstorRA) sl
(i) g0l VS| Ul Sl UR WgaU 522 oll Y2l cAul.

A continuous beam ABC is as shown in figure.5. Find support reaction
Ra,Rp and R¢ and draw S.F. diagram.
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ulglQ-5 Ui el As Addoll ABCHIR 251 ol IlAs2Uet

Ra,Rpal R el 202§l stauau €l

OR
State and explain Clapeyron’s Theorem of Three moments.

sQAURele] AQYRle] YN AUl Aol AHAl.

A continuous beam ABC is as shown in figure.6. Find support moments and
draw B.M. diagram.Use Theorem of three moments.

wlgld-6 Ul el As Aol ABCHIZ 251 URe{l A2 20

WA Aol A2 StAUH ERL Stlgt‘q@‘t oll YRl oll GuAoL 5.

Solve above problem 3(c) by moment distribution method.
GUASc Usat 3(5) ol HlRo2 SlRgloyalet AUs Ul G3AL.

A continuous beam ABC is as shown in figure.7. Find support moments by
moment distribution method.

wglA-7 Ul el As Aol ABCHIZ A2 SlRElojalet NS

ol GUADL 531 251 URell N2 0.

OR
Solve above problem by Theorem of three moments.

GURAS Yset 3(S) o 2AQYEl oll YRA oll GuAloL 531 G3A

A simply supported beam of span ‘L’m is subjected to U.D.L. of 30kN/m
over entire span. If maximum deflection in beam does not exceed 18mm,
find span of beam. Take E=0.19x10°N/mm? and 1=195.32x10° mm".

As L’mauciaton Ael A 2sad olld ot Ayel sunt uR
30kN/moll UH[AARA etr Al B.%1 ollHHl HetH [Auctot
18mmelatid ol slat dl ollell duel NN, E=0.19x10°N/mm? Wal

1=195.32x10° mm*cl.

OR
A cantilever beam of span 2m is subjected to U.D.L. of 10kN/m over entire

span. Calculate maximum slope and maximum deflection. Take
El=4x10""N.mm”.

As 2m ouotclon dodlellar ofld ol Ayl auot UR 10 kN/mell
AHQARA atR cdl B, ol Hl HedH a8l AR [Auctst ML
El=4x10"’N.mm>c\.

A Rectangular column of size 300 mm x 400 mm is subjected to a load of
600kN on a axis bisecting 400 mm side at an eccentricity of 50 mm from
centre. Find maximum and minimum stresses in the section.

300 mm x 400mmHU cloll As AU S\AHl 400

mm A E LAl AU 600kNall etk 50mmoll GcdodlaAcdlR Al B.

Al A5t Ul Bzl Ucll HetH AR oot YlAstol 20,

OR
State and explain stability conditions for a Retaining wall.

A28l B ald ol RARAL H2 ofl ARA AWl AA YHHLAL
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A masonry trapezoidal dam is 4m high. It has top width 1m and bottom
width 3m. it retains water up to the top . Determine maximum and minimum
stresses at the base. Take density of masonry=19kN/m’ and density of
water=10kN/m’.

A5 URLAR SHo(l GAE 4m , 21U ol UAOUY 1m A doflal ol
ualoues 3m®. 31 Hi AU Yol well eRg B. 3 oll cldiaun 1 Geus
Ul HeTH WA oot YAl . ARARUotcll=19kN/m’
wAULRl ol edotcdl =10kN/m’cAl.

The direct stresses at a point in strained material are 30N/mm®(tensile) and
10N/mm?(compressive) accompanied by a shear stress of 15N/mm?.
Determine principal stresses and principal planes by analytical method.

AstRd ueldetl S5 Ws (GIgA 30N/mm>(All) AUl 1ON/mm(ELeL)RAcll
A AluylQetal 15N/mm’all sdetylden A cddl 8. 5vayldolol
Ual Yud AHAA 21BLAZloll el 20t

At a point in elastic material is subjected to shear stress of 10N/mm? and a
horizontal direct stress of 15N/mm?”. Determine principal stresses and
principal planes by Mohr’s circle method.

RA(RaUUS UeLdall 518 As(GgA 10N/ mmejsdeatyldoin
UA15SN/mm’e] UHE@(Qr Y YAQon cd®. YuaylQunl aa Yut
UHAA Headnell el 0.

A point in a strained material is subjected to a shear stress of 10N/mm?. Find
normal, tangential and resultant stress on a plane inclined at 30° with the
vertical plane.

[QsIRct ueldell 81 As (GgA 10N/mm’] scdayldun cdl B.
GrduHdd A 30%10 YR tlollaldl AMdd UR dayldua,
awalslaylQoin wa uleuHlulQoin 0.

A point in a strained material is subjected to two tensilestresses of
200N/mm” and 100N/mm? on a plane perpendicular to each other alongwith
a shear stress. If major principal stress is 240N/mm” (tensile) find shear
stress.

@stRBA uetdatl 8165 As (BlgA 200N/mm>AHA 100N/mm’eil
AdleylQoin Asollastasiay R UHAA UR sdstyldoln
AAA 8.1 HedH Juayldolng] Yt 240N/mm? (dlRyldeia)élal
Al scdetuldoin 0.

st sfe skeskeoskeoskeoskeosk sk skeoskok

4/5

07

09

04

(0} 1

04

0} 1

03

03

03

03



SKETCHES

[ 20 kN/m ll
c

Fig:4 & 2¢c) Fig.z Q-2¢d)
Ei"“’ o kn So KN[m
L — 3 i

.
«f

4m

v
r

Me= 3+ &g kN

Fig. 5= & 3¢h) £y-6 -3 ey

S'GKN/m

S T

A 2m > < 3w s

F'fg-'? Q- 3 )

5/5



