Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER-4 EXAMINATION -WINTER- 2019

Subject Code:3340601 Date: 25-11-2019
Subject Name: STRUCTURAL MECHANICS-11
Time:02:30 PM TO 05:30 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 scientific calculator is permitted .

English version is authentic.
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Q1 Answer any Seven out of Ten. 2zl 519U Ald<ll sxA1oL AU, 14

Explain Degree of Indeterminancy.
Setél2zil il siis dumal.

N

Give the value of Stiffness factor of beam when (1) far end is fixed and (2) far end is
hinged.
AUHAL 981 (1) 2AUoEH 2 (2) [Seors €A AR 225 g522 syRUAl

Define carry over factor & Distribution factor.
531125522 vt dedloqadgserdl Al sl

B W p

State the formula for max. slope and deflection of a cantilever beam subjected to
Uniformly distributed load over entire span.

ollgHIRBL(5ELElAR) oflHeAL 2Bl auou U2 AH[AARA FIZ AL 1A AL HedH 510 i [A29
<AL YLl syRUAL

Define Slope & Deflection .

2l 2 [A2a <l vl il

X

Define Principal planes and Principal stresses.
HuA YHAGL 2t HoA U[AA0UA] 414 24Ul

N o 2w

Explain complimentary shear stress.
Y25 5AA010 UHMAL,

State formula of total weight and total earth pressure on retaining wall.
VRA0L ElAUAAL $E ASHeL Bel, dell YR ALALAL HIZLAL 58 EOUBLAL YAl SrBLAL.

© N ® ©

State formula of fixed end moment for each case when fixed beam is subjected to
(1)U.D.L over entire span(2) central point load

. oI UGS AL (1) 2L oUolL UL AHALARAMIRZ (2) HEA(BIEMIZ ALl 1A IR ol<d
[52201Hi 6{lH <AL 2014, 198 Beuee, Ad] HiH2-l Y2 syrldl.
10.  Explain limit of eccentricity.

10.  Geseclididl ve Anmal.

Q.2 (@ Calculate maximum slope & deflection for a simply supported beam of span 5m 03
subjected to U.D.L. of 50 KN/m over entire span.
Take E=2x10° N/mm? & 1=2.40x10° mm*,
AR (2) 5 moanouaion AlEL Ad 2594l ofldedl 4yel ouol uz 50 KN/m <l AHAdRd ez @l 03
9.1 i, [A”a 2iHl E=2x10° N/mm? 14 1=2.40x10° mm?* 4.
OR
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A Cantilever beam of 1.8 m span is subjected to point load of “W” at free end. If
permissible deflection is 0.15 mm at free end, find “W”. The size of beam is
300mmx650mm. Take E=2x10° N/mm?
1.8 m auou Aol se2leflar ofluedl Hsd 9:1u2 Bigtiz “W” @lol 69, oxl oflHeAl Hsd 931 U<
u#lellore (daaq 0.15 mm ix dl [Biiz “W2eiEl. oflu-l 2152 300mmx650mm €.
E=2x10° N/mm?dl.
Draw B.M. diagram for a fixed beam of 8 m span subjected to U.D.L. of 50 KN/m over
entire span.
8 m AULAL AU oL 6l AL AUERLAMR 50 KN/M <l AHALALA QU2 @19 69, AHAHEL
IR\ RAEIN

OR
Draw B.M.diagram for a fixed beam of 6 m span subjected to two point load of 50 KN
each at distance of 2m from each support.
6 M QUYL AU 261, 6flHAL ol 895120l 2m £2 50 KN<LL 245 2141 61 [6EHI2 Q1L 89, AHALE
IR\ RAEIN
State advantages and disadvantages of Fixed beam
UL O{[H <AL SIAEL A ARSAELSYOLAL

OR
Calculate fixed end moment for a fixed beam of span 6 m subjected to central point load
of 100 KN & U.D.L. of 20 KN/m over entire span.
6 M AL B, 6fHAL 204l ouolL U2 20KN/M HH[AARA @12 i {44 100 KN <l
[GlzRU2 AIOL €9, BHI01A, 981 U<l HiHw2 2lIHL.
A simply supported beam of 4 m span is subjected to central point load .If maximum
slope in the beam is 0.5° Calculate maximum deflection.
25 4m ousualol ALl dd 2sadl ollHur HeAGiERIR Qlol 9,601 6{lHHI BEHAAL HETH 410
0.5° iA dl HeH, [Axd diEl.

OR
A cast iron column having 10 cm diameter is subjected to an eccentric load of 39.27
KN. If maximum tensile stress is not to exceed 5 N/mm?, find permissible eccentricity
of load on column.

wis 432 YIdledl 10 cm edly HA4dL STdH U2 39.27 KN Al Geslegd &1z @ldl €9, o1l
VULIEHL Gl AdHETH ARU[Aot SN/mm? gl a8d L €ix dl euz«l uzslellog
BeseglAdlaliAl.

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 22199 AddoilH HIZ olLlaHIH2 DUEAV 2121 SAREBLAL UHAAL GUAIAL 531, El=
2120, .

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 Hi 220199 AUddoilH HIZ lLloHIH2 BUIEAV SIRL SAREBLAL UHAAL GUAIRL 531, El=
w1y 4l
A continuous beam is as shown in fig.3. calculate support moments. Use Theorem of
three moments. Take El= constant.
215(d-3 Hi 220144 AAdolH HIZ 251 Uzl HiH2 ARGEAL UHAAL GuARL 521 AL, El= 210
dl.

OR
Support moments for a continuous beam ABC is as shown in fig.4. Draw S.F. & B.M
diagram . Take El= constant.
215(d-4 Hi AAdo{lHHI 251U <{l HiHe2 220194 9. dl 5AAANBAA AHASEL A, 231

A continuous beam is as shown in fig.5. Calculate fixed end moments & distribution
factors. Take El= constant.

2/4

03

o3

03

o3

03

o3

04
oY

oY

04

oY

04

oY

03

o3

03

03

03

03

03

o3
04



Q4

Y&,

Q5

U2,

(5)

(©)
©))

(d)
(¥

(d)
(¥

(@)
CO)

(a)
(1)
(b)
(*1)

(b)
(>0

(©)

()

(@)

S

(b)
(*1)
(©)
()
(d)

2415[(A-5 Hi 22199 Addo{lH HI2 251 Ul AU HIH2 DI [A2A200200L LML El= 2440
dl.

OR
Fig. 6 shows a continuous beam ABCD. Draw B.M. diagram. Use ‘Theorem of three
moments’. Take EI= constant.
215(d-6 Hi 22194 AddoilH ABCD H12 oledloimiez 2A14u 212l AREAEAL UHAAL BUALRL 521,
El= »120 al.
Solve above Q.3(c )OR by Moment distribution method.
Bu-l Q.3(C)OR Hi virudl olu 4l [Adzel usadz] Gs4l.

OR
State & explain Theorem of three moments for continuous beam with neat sketch.
HUAdolH, HIZ S UHA AUl 2t 2415(d A4 dHMAL

Explain ‘core or kernel’ of the section. Draw core or kernel for rectangular and circular
section.

2ULE9eA] ‘512 AAAL SAL UHMAL GAZIRY 2 AQIUSIR UL HIZ 5127 <l 2U5(A 22,

OR

A propped cantilever beam AB is as shown in fig.7 .Determine support moment Ma

by Moment distribution method... Take El= constant.

2415[A-7 1i ealda Uivug se2lelaz ofld AB HIZ 251 A U<l HiHe2 Ma 480 (34200 uealddl
GuaiolL 531 2ldl.. El= 120 4l

A strained body is as shown in fig. 8. Determine Principal stresses & Principal planes by
analytical method.

2U5(d-8 Hi calda [A51RA UEIAHIZ HUA AHAGL 2Ad Yo Udledoll ApLAll qgl Al

OR
Solve the above Q.4(b) by graphical method.
Buzisd Q.4(b) < ALlssa <ld #l Gsall.

A masonry trapezoidal dam is 7 m high, 1.2 m wide at top and 4.8 m wide at bottom.
Dam retains water up to 6 m height on vertical face. Determine maximum and
minimum resultant stresses at the base. Take Density of masonry=16 KN/m? and
Density of water= 10 KN/m?.

25 HUAZL(RAAR) AL AHEDL A5 THAL BALS 7 m 21l udious 1.2 m wteddoiluedl
SIS 4.8 M 69, Sl Gad UulZluz 6 m G YAl Wbl eiRa 89, THAL A0 Geuedt 2Adi
HgTH e, Aetdd uREH]L wlactoll Al 20zl dadl =16 KN/m3 sidueil-l gqdl 10
KN/m?® .

At a point in a strained material , a tensile stress of 800 N/mm2 & a compressive stress
of 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 800
N/mm? stress. Also find maximum shear stress. Use analytical method.

[A51Rd Uzl 515 w15 [6i2d 800 N/mm2 ALl wldstnzid 400 N/mm? elotudoiol uzzuz
25 ol ot UHAG U Q0L E9. 800 N/mm2 <l Uelotoedl 24(a4 418 300 <Al vl stdiddl
UHAd U dotudlorm, 2udsln udlotn sid uRensl udlon dan Hedu sdauldoin aupidl-l

IRDIRITEIN
Solve above problem Q.5(a) by graphiacal method.

Buz-l Q.5(a) < Alzsa <ld =l Gsdl.

Explain stability conditions for Dam.
el uslaamdl vizdl 234l #umale

State properties of Mohr’s Circle
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(©)  Higzadndl dielBsdizil sydl.

PR— __Bketches o

|
30kN | ,

95 KN ;' 4okN/w 60 knjwm
A A [ /MC | A [ B / C
— sHmMm—] «— 5M — I%— g™ ~>i<—— 6 ™ ——>i

4:;&.4_ ®-3¢x) _pl- 9. Q-3¢ OR

e —

e e S i - S . T—

20 N/ 20 N/ 50kN  MB  ~30knN
W\

% 3mM—)
= | Tyl VY, ] TQ—-G’VV\—ﬁ

f

Q—-q'y\q —_
%‘1-3 Q-3Cb) M =-57-75 knN.m

gg.g- Q-3 ¢h) oR

>

4% kN 10 kwpi . 20kN GOkN 30KV
ﬂf\ ;L 5 v/ Y 47 2 JJ)
jw ffYWWWVY‘ T e
T &GWH <— Ctm —> &G'm*—}w!

S92 3007 fe6 R3coer

‘/30 kN 2.
A 6 11

vy i TE— M , ?S"”/?""&

£iq- -4 (a) 0R . 9=200
:Q:,q'@ 4 (o 'P_“j__S/ Q4CL_>) N/m»,L

4/4

03



