Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER- 4(NEW) EXAMINATION ~SUMMER-2020

Subject Code: 3340601 Date: 26-10-2020
Subject Name: STRUCTURAL MECHANICS-I1I
Time:02:30 PM to 05:30 PM Total Marks: 70

Instructions:

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.

Q1 Answer any seven out of ten. izl SIHUBRL Ald<ll syALoL ALl 14

Define: Slope and Deflection of beam.

4o UL 6l <Al 510 24 [AA4-,

Define: Principal planes and Principal stresses.
AL UL HUA UHAL el oA, U[dotal,

Explain complimentary shear stress.

Y25 sl UlAon U1l

Differentiate between statically determinate and indeterminate beam.
dglad 2l 222156l (22242 v S22 oflH,
Define angle of obliquity.

B SUYL AL <Al VAR,

Define: Stiffness and Flexibility.

UL UL 22548 21 s lBoll 2L,

Explain core of section.
VUYL AL 512 (AN AHMAL.

Explain eccentricity and eccentric load.

Gesleadl 244 Geslgd™iz AHsyAl.

State two conditions which are required for analysis of fixed beam.
21044, 6{|H <UL iUl 12 6732 ol 221 syRuAl.

© N® N M =0 X R LW oD 2R
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10.  Define flexural rigidity and state its units.
10, Q&R @2 <l v Ul 2 Al visH syRuAlL
Q.2 (@) State factors affecting slope and deflection of beam. 03
URA R (B)  ollH Al a0 Bie [AAGA 4 2R 5241 ULlool syrLAl, 03
OR

(@) State with sketch, the location of maximum and minimum slope and 03
deflection in simply supported and cantilever beam.
() AIEL A 2594 2 olLgHIRs ollH Hi HETH i A 2101 21, (A8 AL 21 9 4 03
2U5(d 21l oyEuAl.
(b)  Calculate maximum slope and deflection for a simply supported beam of span 03
5m, subjected to a central point load of 150 kN. Take I= 4x10" mm* and
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E=2x10° N/mmZ.
5m auoualal HIEL Ad 2sda ol uz auoudl HEaui150 kN <l [Bigair ql 9.
O lHHL Geled, AdlL HETH 3101 2 [AAGA 2L
I= 4x107 mm* 1. E=2x10° N/mm? dl.

OR
Calculate maximum slope and deflection for a cantilever beam of span 4m
subjected to uniformly distributed load of 25 kKN/m over entire span.
Take I=5.2x10" mm* and E=2x10° N/mm?.
4m SUAUALIL BUGHIRS 64, dell AU 210U U2 25 KN/M Al AHAAZlAMIR qed 52
£9, 6{[HHI Geled Udl HETH 2101 2 [4A4 ML 1= 5.2x107 mm* s E=2x10°
N/mm? .
A fixed beam of ‘ L ‘ m span is subjected to point load of * W © kN at centre
of span. Find fixed end moment at support and draw bending moment
diagram.
“L ¢ m <l AUOU HRIAAL U6, 6flH U2 0L HEAUL W KN Al [BlE®IR @ldl 69,
Of[HeAl DU61EH, 251 UR AHALEL LIAL hel AHAREL 2UQH EIR1,

OR
Distinguish between fixed beam and simply supported beam.
U4, 611 21 HIEL <ld 2594 6{lH 422 dglad Ul

Draw bending moment diagram for a fixed beam of 6m span subjected to
uniformly distributed load of 35 kN/m over entire span.
BM SLLOUALNL DALY, 611U 35 KN/M <Al AH[AAZLARLZ A4 201 U2 dldL €9, oflH
HIZ2 AHAYEL 2UAH, 2R

OR
Draw bending moment diagram for a fixed beam of 5m span subjected to a
central point load of 120 kN.
5m LI U, oMU AUl Heami 120 KN Al [Gigeuz @il €. oflu w2
AHALEL A 2R,

Explain factors affecting stiffness of beam.
oflHell 22591 2122 5241 URotl qdlAl,

OR
State and explain Theorem of Three Moments with neat sketch.
S SO UHA VL 24 15(d 212] dHamAal,
A continuous beam ABC having AB = BC = 4m and supports A and C are
simply supported. Span AB and BC carries a point load of 40 kN at centre of
the spans. Draw bending moment diagram for the beam. Use Theorem of
Three Moments method.
»is »uiol oflv ABC Hi oo AB = BC = 4m €. 251 A 214 C 12l <ld 2594 9.
AU AB 21 BC Uz 30U <l 424Hi 40 KN AL [Gigeue ol 69, oflH HI2 dHaal
UM 2121, 20 4l UHA<AL ZldAl Gualal 520,

OR
A continuous beam ABC having AB = BC = 5m and supports A and C are
fixed. Span AB and BC are subjected to uniformly distributed load of 25
kN/m over entire span. Determine support moments. Use moment distribution
method. El is same for both spans.
vis AoialL ofld ABC Hi oo AB = BC = 5m €. 251 A i C 210154, €9, 2llo1L AB
2 BC Uz 25 KN/m Ul AH[Ad<ldRU2 AU UL UR L0l 8. 2512AUR AHAS0
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Het 2liHlL HiHe2 2lodad | Lddl GUALIL 521 teel AU HIZ EN o &t UHIA 69,
A continuous beam ABC is simply supported at A and fixed at C. It carries
uniformly distributed load of 50 kKN/m throughout the length of the beam.

Draw bending moment diagram for the beam. Length of both span is 4.5m.
Use Theorem of Three Moments method.

w5 AL ollH ABC Hi 25l A A1EL 2ld 2594 9 ausy 251 C 2, €9, {4, dl
HHIU UL U2 50 KN/M Al AH[AAZ1AMIR dgel 52 69, Bled, AOUAL Aol 4.5m €9.
OflH HIZ AHALEL UL E12L. 4L 4L UHAAL <l Guaiol 53,

OR
A continuous beam ABCD is fixed at A and D. Span AB = CD = 3m and
span BC = 4m. All three spans carries uniformly distributed load of 30 KN/m
throughout the length of the span. Draw bending moment diagram for the
beam. Use moment distribution method. El is same for all spans.
w15 Ui o{lH ABCD Hi 941 A 21 D 2U0tE4, €9, 2l0L AB = CD = 3m i aul
BC = 4m 9. >0 20Ul A4 cot1s) u2 30 KN/m <l
UH[AdZl ARz ALl 89, Hinez f22lodad | -l Guaial 53] ol HI2 AHARE 21Eam
£IRL 61 AL HI2 El o HEH UHIA €9,

Draw core for the following section
1. Square 2. Rectangular 3. Circular
<Al2eAl 218692 HI2 512 2R,
1. AR 2.408ld 3. 4405
OR
Explain stability condition for a dam.
Suedl [Zadl W12 ] 2241 Uil 244 Auondl,

A circular column 450mm in diameter carries a load of 600kN at an
eccentricity of 125mm. Calculate maximum and minimum stress for the
column section.
450mm A1l 245 OLOUSIZ 2d™ U2 125mmel Geslcadlzl 600KNIMIZ Lol €9,
2ARAL ULLEIEHL Getheed Al HESTH, DAl At U[AAAL AL

OR
An elastic material is subjected to two direct stresses of an intensities of 100
N/mm? and 50 N/mm? both tensile and at right angle to each other. If the
major principal stress is limited to 120 N/mm? tensile, find the value of shear
stress that can be applied.
25 [Raldzarus uzid uz 100 N/mm? sid 50 N/mm? 4etel diel Uldoionl Asoilon
< 512940 @3l €9, vl Hizl HuA ulasta (dlrioi) <l (544 120 N/mm? y8l RiMd
S19 dl ueld uz dlil asdl sadulastadl [$Hq bl
A trapezoidal masonry dam is 8m high and 2m wide at top and 5m at bottom.
It retains water up to 7.5m height on its vertical face. Find maximum and
minimum stresses induced at the base of the dam section. Draw stress
distribution diagram. Density of water and masonry is 10 kN/m® and 16
kN/m? respectively.
25 2UBI0s HitedZl SHAL Gl 8m, 21l usious 2m 214 doilul usious 5m
89, d Uidl<dl Gled Auldl dzs 7.5m  Glals »Hl uipll x4z(8d 52 89, ddl ueumi
BeUeed Ul HETH DAl At UlAl 2iEL Uldoton [Ad 2gld 2izl, wiell 214
HU AL AL detdl 24454 10 KN/mS 244, 16 KN/m® @l
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At a certain point in a strained material two direct tensile stresses of 120
N/mm? and 50 N/mm? mutually perpendicular to each other are acting along
with a shear stress of 40 N/mm?. Find principal stresses and locate principal
plains.

(A uBL WA uelddl 25 [6ig 42 120 N/mm? i, 50 N/mm? <l Aleistol sisoilote
cot 34U 24 40 N/mm? o sAdauldoton uel A8 Qi 9, dl Yua WlAsiolidl 4et i
HUt YHAG I 221 21,

At a certain point in a strained material two direct stresses of 80 N/mm?
(tensile) and 30 N/mm? (compressive) are acting mutually perpendicular to
each other. Find normal, tangential and resultant stresses on a plane inclined
at 40° with the major principal plane.

[AzupL wHe uelddl 25 (6lg 21 BON/mm? (AlRst) i 30N/mm? (21616101)
Disoilome dot 30 QIRL 8. HedH UABLOL HRIAAL HUAL AHAG 1A 400 AL VAL stelddl
UHAG UL dot, 2uS|A 2i uZloUH]L WlAnl L Hed 2k,

A strained material is subjected to a shear stress of 50 N/mm?. Calculate

normal, tangential and resultant stresses on a plane inclined at 25° with the
vertical plane.

[AzueL wiHE UL1ddl 215 [6ig Uz 50 N/mm? < sdquldstan @lol 9. Gledl AHdd w12
250 <AL VALl oAl HHAG YR ot 2US1A 24 ULl Uldotol <L Her sliMl.
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