Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING - SEMESTER —-4(NEW) EXAMINATION - WINTER - 2021

Subject Code: 3340601 Date: 23-12-2021
Subject Name: STRUCTURAL MECHANICS-11
Time: 10:30 AM TO 01:30 PM Total Marks: 70
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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 non-programmable scientific calculator is permitted.

English version is authentic.

Answer any Seven out of Ten. cauizl 51U Uld-Al sxAL0L S,
State factors affecting slope and deflection of beam.
2101 el (A28 4 242 5341 wRo10U sx1Al
Give the value of Stiffness factor of beam when (1) far end is fixed and (2)far end is
Simple support
ALHAL 9L (1) AU Bied (R)AIERLA 2594 Sl AR 22544 552 syRUAL
Define stiffness factor& Distribution factor.
2215 5522 21, {wdlonaq gs2a-l vl vl
State the formula for max.slope and deflection of a cantilever beam subjected to
Uniformly distributed loadover entire span.
olLgHIRL(52LEl4R) oflHeAL AUl o U UH[AARARIR AWLAL 1A Al HTH 2101 1ol [A2dA L
RN AT
Identify as determinate or indeterminate beam from following beam
(1) fixed beam(2)cantilever beam (3)simply supported beam(4)propped cantilever beam
Slzzdldzuta Sadlzzdlaz oflu siiovl stdidl (1) suoHoily (2) s2ldlaz ofld (3)A1Elld
2594l oilu (4) uiug s<2ldlaz ofln
Define Principal planes and Principal stresses.
HuA UHAAL i HUA W[AnA0l] v il
State the formula for maximum shear stress when a plane is subjected to two direct
stresses alongwith a shear stress.
512 UHAL UR 6L 1AL U[ASAL e s 5l WIASAN @Rl S UL HsTH 5d UAoL0 2iHAL
oL srBULAlL
State formula of total weight and water pressure on Dam.
JHAL 5A Ay Dol dell U2 ARLATULE{LAL E51EAL AL SrRLAL
State formula of fixed end moment for each case when fixed beam is subjected to
(1) U.D.L over entire spa (2) central point load
65412 DO {HAL (1)UL 2L UR HHAARAMIZ(2) HAA[GZRIR |LALAL 1A IR i
(220141 6{lH L 2UAZ, 593 Getedd, Al HIH2AL YA o ELAL
Distinguish between axial load and eccentric load
wafl1M12 i Geslegd MU 9221 M 2Up 52,
A simply supported beam of span ‘L’ m is subjected to central point load of 150 KN.
If maximum deflection is 5 mm, Find span of beam. Take E=1.5x10° N/mm? &
1=7.43x10% mm*,
‘L> m 2uldaion Aigl dd 2594l oflHeAl HeAHi 150 KN-L [Bigeiz @19l 69 oxl ofluui Gemad,
HedH [Aaa4 5 mm G dl oflHeAL 2ul4, 2liHL E=1.5x10° N/mm? i<
1=7.43x108 mm* ql.

OR

14

03

o3



Q.3

N2,

(@)

(*1)

(b)
(*1)
(b)
(*)
(©)
®
(©)
®)
(d)
(¥)

(d)

(¥)

(@)
CO)

(@)
(*1)
(b)
(*1)

(b)

(*)
(©)

®
(©)

A Cantilever beam of 2 m span is subjected to point load of “10 KN” at free end and an
U.D.L. of 30 KN/m over entire span. Determine slope and deflection at free end. Take
E=2x10° N/mm?and 1=0.8x108 mm*.
2 m LouL ALl 5e2leflaR ofludl Hsd 951U [Gig@Iz 10 KN”2Ad sivionol uz AH[EAd R4
30 KN/m- @13t 89, oflHell 45 6981 U GEMAAL 5L0L vt (324 2L E=2x10% N/mm? i<,
1=0.8x10% mm* .
Draw B.M. diagram for a fixed beam of 6 m span subjected to U.D.L. of 8 KN/m over
entire span.
6 M OLLOLL AU 24, 6{lHeAL UL oL 8 KN/M Ul AHAlAZlAMIR @ldL 89, AHAEl pUav,
£IRl,

OR
Draw B.M.diagram for a fixed beam of 6 m span subjected to central point load 30 KN.
6 M SUIUALALBASH, 6flHU2 30 KN HEA (512 1R @101 9 AHAREL DU, 211,
Distinguish between Simply supported beam and Fixed beam
12l <ld 2594l ol w1 2105, oflH 4221 Mz 2up 53,

OR
Draw B.M.diagram for a fixed beam of span 8m subjected to central point load of
60 KN & U.D.L. of 30 KN/m over entire span.
8mM AUAUALOU, AUSHE SlHAL HEAHL B0 KN <l [Big®12 Bt YL ouL w2 30KN/m A (AdRA
RUR G £, AHAHEL DIV 2R,
A simply supported beam of 4 m span is subjected to U.D.L. over entire span. If slope at
the support is1°, Calculate maximum deflection in the beam.
215 4 m UL AUEL Zld 2596l oLl AU ounuz AHEARA @z @l 9,601 oilHuL 251u2
BeMAdl 21010 SlAdL oilHHE Gemad HedH [Axa- 2liHL

OR
A Square column of size 600 mm is subjected to an eccentric load of 1000 KN on one
of its axis with eccentricity of 80 mm from centre. Find maximum and minimum
resultant stress induced in the section.
600 MM HLUAL 2i5 A1RY 2d® UL deil 515 215 218 U2 5¢, 4l 80mm £2 1000 KN liGes(-¢a
QUL AL 9, DLLEIEHL Gelheel Al HETH el «Aetd¥ UZLOUH] UldotnaliHl.

A continuous beam is as shown in fig.1. Draw B.M. diagram. Use Theorem of three
moments. Take El= constant.

215(d-1 Hi 22144 Uddo{H HIZ SALJIHIH2 BUAM 2IRL ARHEIAL WHAAL GUAIRL 530, El=
120 4l

OR

A continuous beam is as shown in fig.2. Draw B.M. diagram. Use Theorem of three
moments. Take El= constant.
215(A-2 Hi 2214 AAd{lH U2 oledlol HiHe2 2UQ, E12L. AQHELAL UHAAL GUALRL 521 El=
{0 QL.
A continuous beam is as shown in fig.3. calculate support moments. Use Theorem of
three moments. Take El= constant.
215(d-3 Hi 22144 UdAo{H HIZ 251 Uzl HIH2 ABHEAL UHAAL GUAIL 57 AL, El= 439
dl.

OR
Support moments Mg for a continuous beam ABC is as shown in fig.4. Draw S.F.
diagram . Take El= constant.
215(d-4 Hi AAdslHHI 2514 (L HiHez Mp 2214E 69, dl 5AA610 2UAM 2IRL
A continuous beam is as shown in fig.3. Calculate fixed end moments & Distribution
factors. Take El= constant.
215(d-3 Hi £219e UAAO{H HIZ 251 U<l 2Ao1HHIH2 2 (420010 Ml El= 2049 [,

OR
Fig. 5 shows a continuous beam ABCD. Find support moments . Use ‘Theorem of three
moments’. Take El= constant.
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2015(A-5 Hi £2194 Uddo{li ABCD HI2 12 (251) U<l HiH2 AL AREEAL UHAAL
Guaiol 521, El= 24301 4l
Explain steps for analysis of a Continuous beam by Moment Distribution method.
Add oflHdl Aielql4 112 9 [Ade s dd 22 a1mdl,

OR
Define continuous beam. Draw deflected shape of 3 span continuous beam.
AddoilHeAl vzl 2 3-0U0A0L UAdolHHIZ [A2AdA S1UAH EIR1

Explain ‘core’ of the section. Draw core for circular sectionof diameter 200mm.
2112692<{1'512 AHMAL 200 MM SALAAL AAOUSI2 U2 HI2* 5127l 2A5(d2lR,

OR
A propped cantilever beam AB is as shown in fig.6. Determine support moment Maby
Moment distribution method. Take El= constant.
2U15[A-6 Hi 22lAd Uvus S2lellaz oflH AB HIZ 251 A uzedl Hidez Ma 48l [Ad20 vl
Guaiol 531 2L, El= 10 gl
A strained body is as shown in fig.7. Determine Principal stresses & Principal planes by
analytical method.
2115(d-7 Hi 22194 [A51RA UeldHIZ HuA AHAGL 2 Yo wlasonl ALl <A 2lais,
OR
Solve the above Q.4(b) by graphical method.
Gusd Q.4(b) < Allzsa <ld 4l Gsall.
A masonry Retaining wall is 6m high, 1m wide at top and 3.4 m wide at bottom.
It retains soil upto its full height. Determine maximum and minimum resultant stresses
at the base. Take Density of masonry=22 KN/m?® and Density of soil= 16 KN/m?®.
The angle of repose for soil is 30°.

25 HeAZl(@1dR) 22Tt Elaral G2 6m, 2iadlusionsim 2id doiladl ugions 3.4
m 8.£laal GeauuiZl uz uzyil Gars »Hl w2l Mza 9, 426001 Elaiadl d[0d Geued gai
HeH Bied et wREuHL ulaoion wiELaBdzeAl dddl =22 KN/M® 244 112l 4dl 16
KN/m? @l #iZl-L [Bgmsion 300 €,

At a point in a strained material is subjected to two tensile stresses of 600 N/mm?2&400
N/mm? are acting along two mutually perpendicular planes . Find normal stress ,
tangential stress and resultant stress along a plane inclined at 30° with the axis of minor
stress. Also find maximum shear stress. Useanalytical method.

(Asilduzidal sisois (G o dlamldsioll 21454 600 N/mm? i< 400 N/mm? 42z
2156{l7 e, dotUHAY U ALY HISAZU[AoLA] 24[8124 212 300 Al VBLL GlllAdl HHALUR
dotudloin, zudslamfasta sidulzaiHluldoio dan HedH sdamuldoon apidzl-l ldgl il
Solve above problem Q.5 (a) by Graphical method.

GuAl Q.5(a) < Allssa <l %l Gsal.

Explain stability conditions for Dam.

Sl ddldaimdl vzl 224l uHendl.

Explain complementary shear stress.

Y25 sAAU[doAn AHMAL.
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