Seat No.:

DIPLOMA ENGINEERING - SEMESTER - 111 EXAMINATION -WINTER - 2018

Subject Code:3330604

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Subject Name: STRUCTURAL MECHANICS

Time:10:30 AM TO 01:00 PM

Instructions:

Q.1

Q.2
Y&, R

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.
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Answer any seven out of ten. izl SIHUBRL Ald<ll syALoL 21U

Define : Stress Strain
o) 4L - Ulasta (@512

Explain Hooke’s law.
5 <l [ AHMA,

State and explain Equation of bending stress.
AHeA U[AGL0L], UL DAL 24 AHMAL

Define Shear force and Bending moment.
AL UL - SAAGIL AHASEL

Explain Poisson’s ratio.
YlHotelll AR AHAA,
Explain point of contraflexure.
UlAu [6ig, uHMAl.

Explain Section Modulus.
A5de HIGAAM, UHMAL

Explain Radius of Gyration.
A 25 ALRUA U1,

Enlist type of supports for beam.
{1 HIZ BUAIL AL U124l A1EL 200

Give difference between column and strut.
SIEH, 2 222 422l dldd AHMAL

Draw and explain stress- strain curve for mild steel under tension.

ALRLAAN S50 Y UIEleAl WAAN-[A512 BUAM 2] 24 AHMA.

OR

A steel bar 1m long and 16mm in diameter is subjected to an axial tensile
force of 40 kN. Find stress, strain and elongation of the bar.

Take E=2x10° N/mm?.

1m @iotl 2t 16mm UuL 245 Yg Uidledl 40210 Uz 40 KN < ifEdiaso qiol
89, w1z uldoin, [A512 vid doils Hi gdl a91z1 24l E=2x10% N/mm? .

A steel rod 1.2m long and 20mm in diameter is subjected to 100 kN axial

tensile load. Find change in length and diameter.
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Take p=0.25 and E=2x10° N/mm?.

1.2m dioll i 20mm AL 245 Yg, Uldlel 4041 Uz 100 kN < 2Afadiasn
13l €9, U1l dorls) sl AAHL AdL 52512 2l u=0.25 24+ E=2x10° N/mm?
dl.

OR

A RCC column 300mm in diameter is reinforced with 6 number of 20mm
diameter steel bars. If permissible stress in concrete is 5 N/mm? and modular
ratio is 15, calculate load carried by the column.

300mm 414l RCC sldM. 20mm <l 6 ul0el uoildd 524 €9, orl sigleui
Hid U[Aotn 5 N/mm?2 244 HIgAaz 22421 15 SIS dl 5144 g4Izl 4 Asldl M1 2iHl.
Find the change in length of 16mm diameter specimen subjected to forces as
shown in Figure. 1. Take E=2x10°> N/mm?,

16mm A1l U021 U2 5(d -4 Hi £21edl Howor o101l @l 89, A0l dous Hi
2l 52512 2UAl E=2x10° N/mm? dl.

OR

A force of 100kN is suddenly applied to a steel bar 25mm diameter and 1.2m
long. Calculate strain energy stored in the bar. Take E=2x10° N/mm?.

25mm 414 vt 1.2m dolle) <AL U041 u2 100KN « A0l 242145 Q19L €9, dl A[0Hl
24U 4dl [A512 lsd 24l E=2x10° N/mm? 4l

Explain parallel axis theorem.

UHIAR A8, UHAL HHANAL

OR
State assumptions made in theory of pure bending.
oidla eflazl < Bizenzil el

Explain different type of supports of beam with sketches.
oflHeAL syl syl UsleAl 25124 25[A 21Z] Aol

OR
Explain determinate beam with examples.
delqz oilu Gelsrol AUlgd AHMAl.

A simply supported beam of 5m span is subjected to central point load of
30kN along with uniformly distributed load of 10kN/m over entire span.
Draw shear force and bending moment diagram for the beam.

5m oLl AUlEl <ld 2594 6ilH Uz 2191l o1 Hi 30KN <l [BiE IR 24 10KN/m <l
AH[AARAGUR UHU UL YR QIR 9. 2L 6{lH HIZ 5AANAN Al AHASEL UM 212,
OR

A cantilever beam of 3m span is subjected to point load of 15kN at its free
end. Draw shear force and bending moment diagram for the beam.

3m OUYLLAL BHLgHIZS o{lH AL Hsd 6951 Uz 15KN [Big 12 QLo €9, 241 6flH HIZ sdoi0
Vel AHAREL PUEAM 2R,

Draw shear force and bending moment diagram for the beam as shown in
figure.2

215(d -2 Hi 214G 6{lH HIZ A5 Bl AHAREL 2UQ E121.

OR

Draw shear force and bending moment diagram for the beam. as shown in
figure.3

2U5(d -3 Ui 22l 6{lH HIZ 5AA010L Dhel AHAREL DUAM EIR.

Find Moment of Inertia about xx and yy axis for I — section having top and
bottom flanges of 200mmx12mm and web of 20mmx200mm.
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100mmx12mm <l s&sy vt 10mmx200mm «{l 4ot AL | — A2 HIZ XX Diel

Yy VA8 U2 HIHZ BH15 gl 2l

OR

Find Moment of Inertia, section modulus and radius of gyration for a hollow
circular section having 100mm outer diameter and 70mm inner diameter.
100mm 6U&L U il 70mm idzls A1 H2A9AL UL Aq0USIR UL HIZ HIH2

215 D12l AsUA HIGAAU, 21 A DU AR LA

Find maximum bending stress induced in the beam section having 350mm
depth. The beam is simply supported having 5m span and carries a central
point load of 40kN. Take lx= 8.2x108mm?®.

5m Al AUlel Zld 2sad ol uz ol Hea 1 40KN Al [Bigeuz @l 8. oflu-l
BLe1s 350mm 616 dl oilHHI GeMAd HedH AM UlAnn ML o= 8.2x108mm?
dl.

OR

A cantilever beam of 3m span and 200mm x 400mm rectangular in cross-
section carries uniformly distributed load of 20kN/m throughout the span.
Find maximum bending stresses induced in the beam.

3m oKLl GlgHIRS oilH Al doIZY UL o HIY 200mm X 400mm €9, syl
AUHU AUOU YR 20KN/M <Al UH[AARARIR @13l 9. dl oflHul Gediad HETH M
Aot sliAl,

Prove that for rectangular section maximum shear stress is 1.5 times average
shear stress.

o2l LI HIZ HETH, Sl U[AOL0L URIA Sl Uldota 5241 1.5 00 S €9 4
AUlo1d 52l

OR

Draw shear stress distribution diagram for the following sections

1. Rectangular section 2. Circular section 3. I- section 4. T- section
{12 22194 218692 HIZ 5A Uldota [AdzeL sudw il -

1. ol UL 2. 440151 BULE 3. |- 898 4. T- BULEIE

Find forces in all the members of a truss as shown in figure. 4

2A15(d -7 Hi 22194 53] Al AHIH H¥oAH] BEHAAL 6101 214,

A hollow circular section 4m long 120mm external diameter and 10mm
thickness is hinged at both ends. Calculate Euler’s buckling load.
Take E=2x10° N/mm?.
4m |ioll 2 120mm oil&l A A4Sy 10mm LS <l UIAL Ad0UsIR UL <l
SIAH dell oleel 198 [HOOIRE €9, 514H HI2 4a2el oisellol M1z 218l E=2x10% N/mm?
Al
A 5m long hollow cast iron column is fixed at both ends. It is having external
diameter of 300mm and inner diameter of 250mm. find safe load carried by
the column using Rankine’s formula. Take Factor of Safety =4,

a =1/1600 and fc- 550N/mm?,
5m Golle) <Al YIEL AdULSIR 2AULEIE HRAAAL 5122 2 SIAH dedl Gleel £93 A0, 19,
VULEIE <Al 01L&l 414, 300mMm il 2idzls 414 250mm £9. 25l L Yot <L GuAiaL 521
514U HIZ AAIHA MR 2ML 5522 215 452l = 4, o = 1/1600 and fc- 550N/mm?
dl.
Explain perfect, redundant and deficient truss.
Yo, <At A2l 24[d[25d. 52 A1,

Explain difference between beam and truss.
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(8)  olH 2 520l 422l dslad 24, 03
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350kN <+— 400KN — T 250kN > 200kN
250mm 150mm 300mm | |
|A Ll‘ alad | -
Figure . 1
10kN/m 5Kn
VA VAVAVAVAVAVAVAVAN l
T 4dm T Im
Figure. 2
3kN/m 5kN 3kN
/ AL o J,
j 2m 2m
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Figure. 3

40kN 40kN
Lo ]
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3m 3m 3m
3m E 3m
Figure. 4
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