Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER- IV EXAMINATION —Summer- 2019

Subject Code: 3340601 Date: 09-05-2019
Subject Name: STRUCTURAL MECHANICS-11
Time: 10:30 AM to 01:30 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. 2zl SISUBRL Ald<ll sxALoL ALl

Define : Slope and Deflection.
L0 v, [AAGAAL ALvAL 241U

Define : principal Plane and Principal Stress.
Hu dd e Yo U[dot | vl il
Explain Eccentricity and Eccentric load.
Geslgdl vid Geslgd™iz Auomal.

Explain Complementary shear stress.

Y25 sl WA U1l

Explain statically indeterminate beam.
zelsdl Hadlzzailaz oflv duomdl,

Draw deflected shape of cantilever beam.
ollgHIRS oflH <AL [A2d <l 2uz(d £izl,

Define core of section.

AsAeAAL 512 <Al AarvAL v,

State two conditions which are required for analysis of fixed beam.
2UoLRO{H <AL AUl HI2 2] 6l 2241 syBlLAl.

Explain distribution factor.
dedlongid 5522 Uuamdl.

© N© N M =0 X P w2

N

10.  List disadvantages of fixed beam.
10, SUAEHO{IH AL 2125141 SY R,
Q.2 (@) Define point of contraflexure and state its importance in the structure.

URA R () UlAdHA [Bigel carval vl 42l 2254341 d- Hed syRuAal,
OR
(@) Distinguish between fixed beam and simply supported beam.
(20)  HELld 2594 oflH Bt 2A140{H 429, d5lAd 2.
(b) A fixed beam of 5m span is subjected to uniformly distributed load of
30kN/m over entire span. Draw bending moment diagram for the beam.
(60)  Bis 5M AL 2A01EH0EH ofln U2 30KN/M Al UH[Ad(2d G2 2L 2001 Uz 1ol
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OR
A fixed beam of 4m span is subjected to a central point load of 20kN. Draw
bending moment diagram for the beam.
215 4m AALLAL UAHOEH, oflH U 20KN <l [Gig@Iz oLl Heaul d1dl €9, oflH Hi2
AHeA YL A EIR,
A cantilever beam 150mm wide and 200mm deep is 2m in span and is
carrying a point load of 40kN at the free end. Find slope and deflection at free
end. Take E = 2x10° N/mm?,
150mm Uil 244 200mm il Glale 1AL ollgHIRS oflH <AL 210l 2m 9, oflH L
Hsd €98 40KN L Gl Q1oL 69, oflH AL Hsd, €93 2l 24 [d2d bl E = 2x10°
N/mm? .

OR
A simply supported beam of 4m span carries a central point load of 80kN.
Find maximum slope and deflection of the beam. Take El = 3x10** Nmm?,
4m oual <L A2l Zld 2594 oflHel Heaui BOKN L [Gigaiz aldl 89, ollH HIZ HedH
210 2 (424 2lMl. El = 3x10% Nmm? al.
A simply supported beam of 5m span is carrying a point load ‘W’ at its
centre. If the slope at the ends of the beam is not to exceed 2° find the
deflection at the centre of the beam.
5m ool AL AL dld 259a ofluedl Heani W [Bizeuz @l 9. orl oflul 251 U2
Beueed 2l 4101 2° % el L S15 dl oflHell HAHT Beueet 2d [A2a AL
OR
A simply supported beam of 4m span carries to uniformly distributed load
over entire span due which the maximum deflection is 20mm. find maximum
slope for the beam.
4m a9l <AL AlEl Ll 2594 ol Uz AH[AARA FHIZ 2401000 U QL syl A
Beleel 2 HedH (A2 20mm GIE dl 6flH Hi Belee, Adl HeTH 2101 UIH.

A two span continuous beam ABC is simply supported at A, B and C such
that AB=4m and BC=6m. The span AB carries uniformly distributed load of
50kN/m over entire span and span BC carries a central point load of 90kN.
Draw shear force and bending moment diagram for the beam. Use Theorem
of Three Moment method.
6] AL <Al 40i2l o{lH ABC d<ll 251 A, B 21 C ol dIEl 2ld 2594 £9. AB=4m i<,
BC=6m 9. AB L9l Uz 50KN/m i AH[AARA @12 24041 901 Y2 &Rl &9 244 BC
L U2 9OKN <l [Gig 12 HEAHL Q1AL 19, 6lH HIZ 5AAGOL el dAHA HEL SUAL 2IR.
of[12H 2115 2l HiH2 Al GuLoL 521

OR
A continuous beam ABC is simply supported at support A and B and fixed at
support C. Span AB and BC are 4.5m long. It carries uniformly distributed
load of 50kN/m over entire span AB and BC. Draw bending moment diagram
for the beam. Use Theorem of Three Moment method.
20101 6{lH ABC del 251 A 21 B 21 AIZL <ld 2594 &9 24 C 251 o4 89, AB=
BC=4.5m 9. 2ll01L AB i< 91191 BC 42 50KN/m <l AH[Ad[2d. M1z 241041 2101 U2
A1 69, 6{lH HIZ AHA HEL 2UAM 212 4AZH 2115 Ul HIH2 Al GUAlLL 530
A two span continuous beam ABC is simply supported at A, B and C such
that AB=6m and BC=5m. the span AB carries uniformly distributed load of
20kN/m over entire span and span BC carries a central point load of 50kN.
Draw bending moment diagram for the beam. Use moment distribution
method.

214

03

03

04

oY

04

oY

04

oY

04

oY

07

07

o7

07



Q4
U&A, Y

Q.5

U4 Y

("1

(b)

("1

(a)
()

(@)
(¥1)
(b)

(%)

(b)
(%)
(©)

©)

(@)

()

(b)

("))

(©)

6] AL <AL 4uioL o{lH ABC d<ll 251 A, B 2t C 3l dI£l d 2544 £9. AB=6m i<
BC=5m 9. AB oL19LL Uz 20KN/m <l U4H[AARA @12 2404 901 Y2 IOl &9 214 BC
AL U 50KN L (G2 Heaul @ldl €9, oflH, HIZ AU QUL UM EiRl. HiH2
fZlonad Hag <AL GuAlol 52,

OR
A three span continuous beam ABCD is simply supported at A, B, C and D.
Span AB= BC=CD= 4m and all three spans carries uniformly distributed
load of 60kN/m over entire span. Draw bending moment diagram for the
beam. Use moment distribution method.

S4L UL <AL 9uiaL o{l4 ABCD d<ll 25t A, B, C 2t D 91 gl 2ld 2594 9. AB =
BC = CD = 4m £. 310 91l U2 60KN/M <l AH[AARA F12 AL 9LUAL UR @R 69,
Of[H HIZ AHA HBEL 2UAH, 2IRL. HiH-2 d22lonaqd Has [l GuAldL 52U,

State and explain stability conditions for retaining wall.
Azl [zl Razdl izl g2dl d@vil sid q4mal.

OR
Draw core of a rectangular section of size 600mm x 450mm.
600mm X 450mm HIY <l doAI4 2UNE9E L 512 2R,

A circular column 400mm in diameter carries a point load of 300kN at an
eccentricity of 80mm. calculate maximum and minimum stress induced for
the column section. Also draw stress distribution diagram.
400Mm HIUAL 2UA HRAAAL AQ0USIR DULEIE <AL S1dH U2 300KN Al @1z 80mm |
Beslgdlal AL 89, 51aH. <Al 2UE9% Hi Belleedl Ad, HdH 2 <4eddH Uldotor 2k,
UlAoAN (420l U, UBL 2121,

OR
Explain the effect of Eccentric load on a column with neat sketches.
Beslgamiizl siam uz adl 24420 2050A 12l AHmAl,

A trapezoidal dam of a masonry is 7m high. Its top width is 1.2m and bottom
width is 5m. It retains water up to 6m on its vertical face. Find maximum and
minimum stress induced at the base. Take density of masonry 17kN/m? and of
water 10kN/m?.

25 2URADA HeUAZL SHeAL Gl 7m 9. A<l 2iaddl usioud 1.2m 244 aloi-l
YO 5M 9. d Uldldl Gled AwiZl dzg 6m-il Gl Yl uwll viqz(Ed 52 6.
Al WAL Geleed Ad, HeTH, Bhel AddH Uldon Ml Sl 2laladl v2llag <l
detedl L7KN/m?® 21 wLeil<il el L0kN/m?® &l

The direct stress at a point in a strained material are 60N/mm? ( tensile ) and

20N/mm? (compressive ) on a plane perpendicular to each other accompanied

by a shear stress of 30N/mm?. Determine principal stresses and principal

planes.

(A51RA Uzl 515 vis (Gig2d B0N/MmM? (dlsin) i 20N/mm? (2loieia ) 2idl

ol 4L Uldooll 30N/mm? Al saduldsion «1e @il . Hort UAsol »1d Yooy

UHACL 2,

A point in a strained material is subjected to shear stresses of 40N/mm?. Find

normal, tangential and resultant stress on the plane inclined at 30° with the

vertical plane.

(A51RA U218l 515 25 (6l J0N/MmM? o sdulasin A1e Q1oL 9, G54 UHAL U2

30° <Al VBl otdlddl A4 U= dotildotn, 2udsl wlasn w14 udlousl wldoion

24l

A point in a strained material is subjected to two tensile stresses of
3/4
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100N/mm? and 50N/mm? on a plane perpendicular to each other along with a
shear stress. If major principal stress is 120N/mm? tensile, find magnitude of
shear stress.

(st ueiddl 51 w5 (Gigul 100N/mm? 14 50N/mm? <L 6 difdsio
2i50{l7me 5120401 ASAL UHAG UL 5AAUAGL0L UIZ AL 9. orl HesdH HoA Uldoio]
Het 120N/mm? (Alauldotan) sio dl sdduldoind Het s,

Explain Clapeyron’s Theorem of Three Moments.

SAURLAAL B ¥ HEL o UHA A1,
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