Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING - SEMESTER —4 - EXAMINATION - SUMMER-2022

Subject Code:3340601 Date :23-06-2022
Subject Name: Structural Mechanics-li
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.z2Mizl SISURL Uld-AL oxalotL Bl

Calculate Degree of statical Indeterminancy of a fixed beam subjected to vertical loads
only.
25 2UAEH, 6 UL 554 GlEd (A2]54) AR dlatdl i AR 9l 205 22(25a Sadl2[Ma-dl aull,

State on which the Stiffness of beam depends ?
of[Hell 225 51l UR IR AV 69 d syRLAL

Get the area of ‘W’ diagram for a fixed beam of span ‘L’ subjected to central point
load ‘W’.

‘L oUoualol, w1o1EH, ofl4 Uz o112 Hex(5ig, @Iz W ElRldL S1A AR ‘W SIAH-AL
2ZAL(ER50) HOA,

State the formula for max.slope and deflection of a Simply supported beam subjected to
Central point load.

ALzl 2ld 25aal olln U HEA[GERIR AWILAL 1A dl HETH 2100 Bie [AAEA AL oL sy RLAL.

Define Principal planes and Principal Stresses.

Yo UHAAL i HUAU (A0 vl Bl

If Normal stress & Tangential stress on a inclined plane are 50 N/mm? and
10 N/mm? (both tensile), calculate Resultant stress on that plane.

15 il uHda] U2 dotuldoior s 2ugdsl ulasiol si454 50 N/mm? 244 10 N/mm? (6ied
ARl Ulasta) ditdi sii dl uleuHl wlasa ol

Write Equation of limit of eccentricity for square and circular section..

L1 Bie AQIUSIR 219 HI2 Begeglidledl luial »otl dvil.

State formula of total Water pressure on Dam and its height from the base of the
dam,where it acts.

JHUR ALLAULR{lAL 56 £oUBL A 2 d Sl w1 526l Glaudst @l €9 d sreudl.

A continuous beam ABC has two equal spans (AB=BC) and supports A & B are simple.
Calculate Distribution factor at joint B for both spans.

42uil (AB=BC) 2UUALU AAAs{H ABCAL 251 A 24 B AIZIZld 2594 9. 4141 B U ol
ollsyell 241 Hi2 El2Eloqag522 IABL.

Draw stress distribution diagram for a stresses induced in the column section when it is
subjected to (1) Axial load (2) Eccentric load

S1AM A5 U2 o412 (1) wHadld MI2 21 (2)Gsecld M2 AlRldl G A2 PUSHEH] GaMAd
Uelotatl w2 Uldota [Azd20 2uslq £il.

Calculate maximum slope & deflection for a Cantilever beam of span 2.4 m subjected
to U.D.L. of 20 KN/m over entire span. Take E=2x10°> N/mm?&I=4x10" mm®,
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2.4 m Ao s<2ledlaR ofluedl 24Ul ouo uz 20 KN/m <l A4 (Add 2 Q1oL 89, HedH 510
v (4”4 2lMl E=2x10° N/mm? vt 1=4x10” mm* dl.

OR
A Simply supported beam of 5 m span is subjected to U.D.L of 32 KN/m over entire
span. Calculate maximum slope & deflection. Take EI=14x10% N.mm?

5 m anouAlnl ALEILlA 25l sflidl 2Ll o U232 KN/m <l 443 zd ez @oidi giadl
HEMHELN 244, [32d ML EI=14%102 N.mm?2 @l

Draw B.M. diagram for a fixed beam of 4 m span subjected to central Point load of 80
KN.

4 MINOUALINL 24014, 6{lHUR 80 KNl HEA[BIERIR QLOL 9, AHAHEL 2IE™ 23]

OR

Draw B.M.diagram for a fixed beam of 6 m span subjected to U.D.L.of 60 KN/m over
entire span.

6 M OUIUALNL DUAEHG{HAL AUERUAL U2 60 KN/M Al AH[AARARUZ QI3L 89, AHAHEL U™
AL

Distinguish beteween Fixed beam and Simply supported beam.

W01, 6l vid HIELLd 25941 oflH 42201 Sz wup 530,

OR
Calculate fixed end moments for a fixed beam of span 6 m subjected to two point
loads of 20 KN at a distance of 1.5 m from each end.
BM ALIUALIL A5 HAL it 92120l 1.5m A2 20KN <l [GiERIR ALl €9 210454, 8951 U<l
HiHZ 2L,
A simply supported beam is subjected to U.D.L.of 25 KN/m over entire span .If
maximum deflection in the beam is 15mm, Determine span of the beam.Take
E1=22.78x10™N.mm?,

25 AIEL <ld 25Ad1oilHAL 2L UL Uz 25 KN/M Al AH[AdRAMIR 1oL £9.671 olHHi Gedad)
HeH (4244 15 mm AL ollH <l 2u1 (o) 2liEl. E1=22.78x10™ N.mm? dl.

OR
Draw core section for (1) Rectangular section of size 450 mmx300 mm (2) Circular
section of 400 mm diameter.

512 452 2121 (1) 450 mmx300 mm HidAL dotIRUPAEIE (2) 400 mm A4l ddousiz
w1695

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 220944 Uddo{lH HIZ 61edloL HIH2 UM 2ILADGEAUHAAL GUALRL 5320 El=
i) Q.

OR
A continuous beam is as shown in fig.2. Draw B.M. diagram. Use Theorem of three
moments. Take El= constant.
215(d-2 Ui 22094 UAAG{H HIZ oledlol HIH2 UAW EILABHBLAL UHAAL WAL 521, El=
w10 @l
A continuous beam is as shown in fig.1. calculate support moments. Use Moment
distribution method. Take El= constant.

215(A-1 Ui 2A1AQ AddoilH HI2 251 U<l {2z 4ol [Adze e [ddl Bualol 52l QiFl. El=
AN dl,
OR
Explain Theorem of three moments for a continuous beam.
HUAdo{lH HIZ SARIABLAL UHA AHMAL

A continuous beam is as shown in fig.2. calculate support moments. Use Moment
distribution method.. Take El= constant.
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2115[A-2 Ui 2194 AddoilH HIZ 251 U<l Hie2 4ol [AdzE e [ddL Gualel 520 eiHl. El=
{0 Q.

OR
Fig. 3 shows a continuous beam ABC. Draw B.M. diagram. Use ‘Theorem of three
moments’. Take EI= constant.
2115(d-3 Hi 22194 UAAoiH ABC HI2 oledloitiHez U™ 2121 ARLEAUHAAL GUALRL 531,
El= 110 4l.
Explain steps in Moment distribution method.
401 [0 UEA [del 2204 A1,

OR
Define Carry over factor and Distribution factor. State value of carry over factor for a
beam when far end is (1) fixed and (2) hinged
53] 20192 5522 iel Jl22loaad 5523l carval virul, ofludl 2241 8981 o= (1) o1 i (2)
HlonarRe, Gla IR 521201925522 < Het sy,

A square column of 500 mm size is subjected to eccentric load ‘P’. If maximum and
minimum resultant stresses in the section are 6.25 N/mm? ( compressive) and 1.25
N/mm? ( tensile) respectively, calculate eccentric load ‘P’.
500 mm HiuAL 215 2Al2Y 5144 U2 Geslegd MU ‘P’ AldL 59 61 SIAHHI GaMHAAL HEdH Vi
At d¥ UL RUHIU[AL 24454 6.25 N/mm? (£161) vt 1.25 N/mm? (dLil) siX dl Geslegn ez
‘P el

OR
A point in a strained material is subjected to two direct stresses of 200 N/mm? and 100
N/mm? both tensile on two mutually perpendicular planes along with a shear stress. If
major principal stress is limited to 240 N/mm?(tensile),calculate shear stress.
[A3uRL wHe ULIdA151S vis [Bigur o sisoilone cdotlzal Hi 2199 UHAE U2 200 N/mm? i<
100 N/mm? <1 6L 14 Alel UAstal saauldston 112 Q1dl 69, syl ey Yoaulasiodl (s1qd 240
N/mm? (AL 4l a4l <L G dl sdq wlastal Hq bl
A point in a strained material, two direct stresses of 600 N/mm? and 400 N/mm? both
tensile are acting on two mutually perpendicular planes. Using analytical method find
Normal, Tangential, Resultant stress and angle of obliquity on a plane making 30°with
the axis of 400 N/mm? stress.
[A3umL WM UeldlL 516 vis [Bigur visoilond dotlzal Wi 214 6L AHAL U2 600 N/mm? i<,
400 N/mm? <l 6, 24141 drelasion @1t 9. 400 N/mm2<l lasioneil 2480 218 30°v48LL il
A4 Uz dotufdotn, 2udglldno, uileuslnlanm 2id 2iag 2is sil6ad(lZ] apal-l
gl Al

OR
Solve the above Q.4(b) by graphical method.
Buisd Q.4(b) < wlzsa <ld 2l Gsdl.
A masonry trapezoidal dam is 9 m high, 2 m wide at top and 6 m wide at bottom. Dam
retains water up to 8 m height on vertical face. Determine maximum and minimum
resultant stresses at the base. Take Density of dam material=22 KN/m? and Density of
water= 10 KN/m2,

215 HUAZL(ABLAZ) AL AHEA 510l SHALGALS 9 m, 21l usions 2 m vt doiliiell weions
6 m 9. 1Al G4 UuIZluz 8 m G YAl Wbfl M2 89, THeAL Al Geeet 2l HedH e
ety UREUH] Uldotaiglil, AL AL tddl =22 KN/mB o1 uipill tedl 10 KN/m®
dl.

A point in a strained material is subjected to a tensile stress of 900 N/mm2 and a shear
stress of 200 N/mm?.Determine Principal stresses & Principal planes by analytical
method.

[AstAuzifian 515 wis [5igo1 900 N/mm? dtefasior i 200 N/mm? < s ulasio @l &,

HUAUHAAL i HUAU[AGA0U oRLAZ] AL £l 2] 2,
Solve above problem Q.5(a) by graphiacal method.
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Buz-l Q.5(a) - ALls5e <l 4l Gsal.

State ‘Middle third rule’ for column .

51aH W12 ‘Hlea 48 3 U1l

A point in a strained material is subjected to two direct stresses along with a shear
stress acting on two mutually perpendicular planes. State formula for Normal,

Tangential and Resultant stress on a inclined plane.
[A5121d w1l 515 215 [6ig2l 6l uzwUR dot UHAG U oL Hlal Uldotnnl 11 sd Uldoton we alold st

LR ALAL AHAY UL Gl Adi dotilaotn,2udglmlanin 24 udlpusl wldstn i el quil
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