Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER -4 (NEW)- EXAMINATION -WINTER-2022

Subject Code: 3340601 Date: 13-12-2022
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 simple calculators and non-programmable scientific calculators are permitted.
English version is authentic.
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Q1 Answer any seven out of ten. 2zl SISUBRL Ald<ll sxALoL AUl 14

Define slope and deflection.
B0 v, [AAGAAL ALvAL 24U

Explain limit of eccentricity.
GesgAledl e AHmal.

Define principal planes and principal stresses.
HuA AHAG 2Aed {4 U[AOL0 {l 414 2401,
Give unit of following terms.
(i) Moment (ii) Point of Contraflexure (iii) Flexural Rigidity
(iv) Stiffness Factor
¥, UL UEL AL 2isHL QUi
(1) 40 (2) duauzlaldd [Big, (3) dH gadl (7) orsdl uLloin
5. Define: Complimentary shear stress.
U Y25 sdd Uldoindl vl s,
6
3

Bowon e

Explain core of section.
512 (A9 YHomal.,

State the formulas for maximum and minimum stresses in column.
SIAH HIZ HSAH 2ol <4eldH U[AO10L AL YL syl

7
9

8.  State factors effecting slope and deflection.
. 2l e [AAdd 4 212541 wRetl srrudl.

9

Give two examples of determinate and indeterminate structure each.
. [32adlAz wed Hl2223lA2 22592 4 61-01 GElgEL AL

10.  Give the name of two methods of analysis of continuous beam.
10, Add [61H <Al Yass2 <l 6L Relel 414 2400,

Q.2 (@) State advantage and disadvantage of fixed beam 03
URA, R (D) Bholed [BHHAL 512124 AR5 1AEL Y BLLAL 03
OR
(@ A fixed beam of 5 m span carries a central point load of 35 kN. Draw bending 03
Moment and shear force diagram.
(20) 5 2U0tzA (614 AL oot U HLL 24 dedl Heami 3 el Bigmr qRL s, disi (B4 o3
HIZ AHALEL 2l 5A4A19L UA, EIR.
(b)  Define point of contra flexure and explain its importance in structure. 03
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AHAUAAA, [51g, <l cArvaL UL A A Heed AU
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OR
A fixed beam of 4.5 m span carries a u.d.l. of 12 kN/m on entire span.
Draw bending moment and shear force diagram.

25 2UAZA (614, <AL 20U .U H] Hel ddl AHA Uz 42 (5.4 /HL AL
AUH[AARARIR AL, dl 241 [AH HIZ AHAREL Bie 5AA010L DU 213,

Using Clapeyron’s theorem of three moments draw S.F. and B.M. dia. for a
continuous beam ABC as shown in Fig.1.

215dl-1 HL 22194 AUdd (A4 ABC HI2 5AURIA <AL WHA Al GUALRL 53] AHALEL 2
5AAG10, AV 212,

OR
Using Moment Distribution method draw S.F. and B.M. dia. for a continuous
beam ABC as shown in Fig.1.
215dl-1 HL 22194 Add (64 ABC HIZ HIH<2 [32:2]02424 Ll Guaial 53] AHAL0
Vil 50101 2AUAM, 2IR.
Using Clapeyron’s theorem of three moments draw S.F. and B.M. dia. for a
continuous beam ABC as shown in Fig.2.
2U5l-2 HL£A1AE Add (611 ABC HI2 5AURI Al UHA <Ll GUAI0L 53] AHAHEL
WA, 212,

OR
Using Moment Distribution method draw S.F. and B.M. dia. for a continuous
beam ABC as shown in Fig.2.

215dl-2 HL 22194 Add (M ABC HIZ HIH<2 [32:2]02424 Ll Guaial 53] AHAL0
AU, EIR.

Explain Clapeyron's theorem of three moments.
SAURLA Al S0 HIHZ Al UHA o Al 521,
OR
Distinguish between fixed beam and simply supported beam.
wU01EHA, (611 21 HIEL <ld 2594 (01U 4l Mz AHmAl.

A cantilever beam 1.5 m long carries point load of 20 kN at free end. Find
slope and deflection at free end. Take E = 2 x 10° N/mm?. And | = 4.5 x 108
mm?*.
25 1. UHL aloll otgHIRL (614 AL Hsd 981Uz 20 (5.4l [Bigeuz aldl 9. oyl E = 2 X
105 N/mm? 24,1 = 4.5 x 108 mm* 12, dl [4#HeAlL H5d, €951 Ul L0 24 [A5a <l
(54q AL,

OR
Find moment distribution factors for a beam as shown in Fig.-3.
215dl-3 HL2lAd [B1H HI2 HiHez [222load 5522 2iHL.

Find moment distribution factors for a beam as shown in Fig.-4.

U5l WL el [BH W2 HiHez [222loqad 5522 Al

OR
A simply supported beam 3.0 m long carries point load of 30 kN at free end.
Find slope and deflection at free end. Take E = 2 x 10° N/mm?. And | = 66.66
x 10 mm*,
215 3.04| dioil UIE] {ld 2594 (ol Heaui 30 (5.4l [Bigmz QoL 9. s)LE = 2 x
10° N/mm? o4l 1 = 66.66 x 10% mm* <12 dl [BiHeAL Hsd, €981 WA 210 2 (A4
<Al [5Hd 2,
A cantilever beam of cross section 150 mm x 200 mm is 2 m long. If
deflection at free end is 2 mm, calculate u.d.l. that the beam can carry over
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whole span. Also calculate maximum slope of the beam. Take E = 210 GPa.
25 2 Hl diotl oigHIREL (1AL 20889 HIw 1u0 HIHL X 200 HIHL 9. o0l (14l
Yo 6951 U1 [Aaad 2 |l 2ad Sl dl (514 2Rl A Adl AR[Adld @1z 2IHL 42l
HedH 5] [54d LA,
E =210 GPa.dll.

OR

A Simply supported beam of span 5 m is subjected to concentrated load at
mid span. If Slope at support is 1 degree. Calculate maximum deflection.

-

215U HL qiotl AIEL 2ld 259a (Bl Heaui Bl Mz Q1oL 69, sf [Buel 250 Ui Lo 4
(390l G2 dl Hesau (e Ml

Draw core of the square, rectangular and circular cross sections.
L1y, doiARY vt Ad0IsI2 2H1ge9e] 512 212,

OR
Explain stability conditions of retaining wall/ dam
24280 [2A1e /34 il [2ardL <l 2241 484,

A rectangular concrete dam section is 5.5 m wide and 8 m high. Water
level is at top of the dam. Check the stability of dam for the tension in
base. Take density of concrete = 24 kN/m?® and density of water = 10 kN/m?.

25 otz 31 U HL uslonl vt ¢HL G2, WLl M <AL HaLoL YAl ted 69, dL

el Al dpua Hi2 Razdl ] asiueil sz,

OR
A circular column with 230 mm dia. in section carries compressive load P at
an eccentricity of 30 mm. If the direct stress is 3.6 N/mm?, calculate bending
stress on section.

25 230 HIHl 21 42144l Ad0U512 51dH Uz 30 HIHL dl Gesgdl 21 P Heudl elot™iz

419l €9, orl U[doto 3.6 N/mm? 1A dl A Uldsin L,

A rectangular column section 250 mm x 400 mm is subjected to an eccentric
compressive load of 800 kN at one of it’s corners. Find stresses induced at
each corner and draw stress distribution diagram for section.

2u0 HIHL X woo HIHL 2118892 HR1AdL 25 ol SIAHAL 519 s WRILUR £00
(5.2, <Ll 216112 AL E, dl dedl £25 VRLL UR BEHAG U[AGAL 2EL AHSY ddl Wdoto
CREIVERIRAERIETN

A point in a strained material is subjected to a tensile stress of 80 N/mm?
and compressive stress of 60 N/mm? acting on two mutually perpendicular
planes along with shear stress of 20 N/mm?. Locate principal planes and
find principal stresses using Mohr’s circle method.

215 (A3l uelddl 25 [6ig uz co < /4lHl2 o drua uldoio siq

20 < /HIHI2 o elot WA 25 (B4 5120400 DUAA UHAG U2 20 <4, /HIH|2 L
Sl U[doton 212 IRl 69,dL HisR u5a <l Zld 2l Hoat WAL 244 HUA AHAG AL
At a certain point in a strained material two stresses of 80 N/mm? and 40
N/mm? both tensile are acting on planes mutually perpendicular to each
other.Find out normal, tangential and resultant stress on a plane inclined at
30° with the plane carrying the stress of 80 N/mm? by analytical method.

25 [A3uld uzldal vis [6ig U co < /HlHIE 204 wo 4 /4L Al dpug wlana
25 (B4l 5120400 BUAL UHAG UL AL 9,dL ¢o <4, /HIH|2 U[Aon H4AdL UHASY
AU 30° <Al VBl 2UAE, AHAL UL dotuldotn, U5 Uldoio vid uReusl wlasa
ARLAZ] <l 2zl 2lis,
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State the characteristics of Mohr’s circle.

HisR A5 <l diafBsdl qu.

Two direct stresses of 200 N/mm? and 100 N/mm? both tensile are acting on
an elastic material at right angle to each other. If the major principal stress is
limited to 240 N/mm?, find value of shear stress that can be applied to
the material.

215 [A3uld we1ddL 25 [6ig Uz 200 <4, /HlH|2 214 100 <, /44l AL dBug ulana
25 (G191 512040 DA UHAL UL AL 9,001 HuA UlAoion 2 w0 <, /HIHI? 2l a8d <
S dl 241 ueld Uz @aUdl 2sld sd Uldoio gk,
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Figure-4 Q-3(C)
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