Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 3 (NEW) —- EXAMINATION — Summer-2024

Subject Code: 4330602 Date: 10-06-2024
Subject Name: Mechanics Of Structures
Time: 02:30 PM TO 05:00 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 non-programmable scientific calculator is permitted.

6.  English version is authentic.

Marks

Q.1 (a) Define: (i) Stress (ii) Elastic limit (iii) Poisson’s ratio. 03
ual () cyull I (i) Wldwa (i) Reuldius Halel (i) UlSaelsil 9 ldR. 03

(b) A steel bar 20 mm in diameter is subjected to tensile force of 85 kN. Calculate stress 04
and strain produced in the steel bar. Take E = 2 x 10° N/mm?.

(@) 3520 HLHL el Uldlestl Hoildl GUR U SLey, o dRLIdHN d1d) 8. dl Uldlestl  ©F
UM Gugt Udl Ulden w4 [As1Reil a1d?] sR0.
E = R x 904 N/mm2 @),

(c) A steel bar, having cross sectional area of 800 mm?, is subjected to axial forces as 07
shown in figure-1, determine the total elongation of the bar. Take E = 2 x 10° N/mm?.

(5) A5 ¢oo HL L. ddlell AISDE UL Uletlgeil Uil UR w15(d-9 Hi Wdlcdl UMYl 09

W €13 8. dl Yolldle] $6 (AL AL E = 2 x 104 N/mm? &),
OR
©  AnR.C.C. column of 500 mm x 500 mm in section is provided with 4 -20 mm diameter 07

steel bars at each corner. This column is subjected to compressive force of 1000 kN.
Calculate stress in steel and concrete. Take modular ratio = 15.

(8) A5 Yoo HLHL x Yoo HLHL ol wISVe "lddl HRALAL S\lqUHi Uldlesdl ¥ ©9
qoildl 20 HLHL clell €35 LRI UR Y3E 8. w1 S1dH BUR Q000 Sl o lu{0)

q13l 8. dl ulele wal sl{seHi dlldefl A-Ld7] 520, HISYER AL = U €,
Q2 (@ State and explain Perpendicular axis theorem with sketch. 03

uH2 () us(d AL Gojaie URY QL) Wl YUl 03
(b)  Determine moment of Inertia of T-section about lyy having flange dimension 80 mm x 04

20 mm and web dimension 20 mm X 80 mm.

() T-6158¢e1] 6% HIU ¢o HLHL x 20 HLH]. 34 dofef YU 0 UL X co LMl 8. o¥
WL T-u1SDE HIZ lyy ol A10et »Scd gQlefl (5Hd 2Alel.

(©  Draw Shear Force diagram and bending moment diagram for beam shown in figure-2. 07
®  w1s(d-2 Hi e2A4 ULeSLHIR St W1AW Bal ofHoyQ] 241Qu1 1), 09
OR
Q2 (8 State and explain Parallel axis theorem with sketch. 03
wi2 () wLs5(d 418 AMidR we YN QlId] el yH2dl. °3
(b)  Determine moment of Inertia of an angle section about Ixx having size 100 mm x 100 04
mm X 10 mm.

©)  Wed1g-1 15| HIU 300 HLHL x 200 H]H]. x 90 HLHL 8. 1 WD WISAEHIZ 1w °F
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ofl A0l »Scd Y lefl (GHd 2.

(©  Draw Shear Force diagram and bending moment diagram for beam shown in figure-3. 07
(8 u15(d-3Ui £21[A4 ULeSL HI2 Sde1t11 1AW 1) oM o1 Q] 141U €13, 09
Q.3 (@ Describe points to be considered while drawing shear force diagram. 03
w3 (0 Sdel W0 W1AW E1cll dud rlleiHi Adlell He Lo diled 5. 03
(b)  Write assumptions made in theory of bending. 04
(“) (53] efly3] Hieedl elRRLIRA dudl., ¥

(© A rectangular beam 300 mm deep is simply supported over a span of 4 m. If the bending 07
stress is not to exceed 100 N/mm? and | = 8 x 10° mm®*, Determine u.d.l. per meter
which this beam can carry.

(5) A5 UIE] A 2596 oY ULRS) Beil dulle ¥ Hle: wal 300 HLHL GSIE ol ©9
U 158¢ B. %) W[5 A 100 N/mm? $cdi dy ol €14 el I = ¢ x 10° mm?¥ €1, dl
uld Hle L ulesl 3edl u.d.l dest 531 25 8 d #1551 s2.

OR
Q.3 (@ Describe points to be considered while drawing bending moment diagram. 03
wi3 ) oiye] 4l 1AW £12cf] dud e lstH] Adtlstl Yel2{lo] At 53). °3

(b)  Draw shear stress distribution diagram for following cross sections (i) rectangular (ii) 04
hollow rectangular (iii) 1-Section (iv) Circular section

) o{lAetl WISDE HIS Sclel UlAW A (AL SIUIAM R ¥
(1) G (i) UlalRId101] GA1RY (iii) I- WISAE (iv) NN A L1SBE.

© A beam of T- section having flange dimension 80 mm x 20 mm and web dimension 20 07
mm x 80 mm is subjected to shear force of 15 kN. Determine the maximum shear stress
and draw the stress distribution diagram.

(8 WsYl2SL UL T-115Des(l sdoss] Hiu ¢o HLHI x 20 HLHL wal dwde] Iy 0 3], °0
X ¢o HLH. & wa Aeil GUR U Sl of Scdel 64 G413 B. ) HedH Sdlel Uldoionsf)
(51l QM) WA Sclel UlAo (AdBL SIAAMH E1R).
Q.4 (@ Define: (i) Slope (ii) Deflection (iii) Flexural rigidity 03
use () cull AL (i) dlo (i) ([Audst (i) addls 561l 03
(b) A cantilever beam of span 2.5 m carries a point load of 65 kN at free end. Find 04
maximum slope and deflection. Take EI = 10 x 102 N.mm?,

@ w5 oLedIR8L Ul2S] Beil dodles U HleR 8 e dell Ysd 85l GUR €Y Sl ofl ¥
(0{g@112 43 B. dl HedH 2101 24 [AUdst 2018 El = 90 x 101 N.mm? @),

(©  Find forces in all the member of a truss shown in Figure-4 by method of joints. 07
(8)  wLS5(d-4 Hi dd1dd 2 HIS £35 WU v{1ef] [SUd Aittle(l el 2018l 09
OR
Q.4 (3 State factors affecting slope and deflection. 03
usd () 210 Wl [AUGe] o AHUSAL UR o1 Ll °3

(b) A simply supported beam 3 m span carries a point load at centre. If slope at support is 04
2°, Calculate the maximum deflection of beam.

@ s AlEl 2d 25Ad UleS] Befl Gudles 3 1{l2R B Wal defl Heyu| (g™ @19l 8. 1 °F
L0l ol [5Hd L eld dl, HedH [dude Qlell.

(©  Find forces in all the member of a truss shown in Figure-4 by graphical method. 07
(8 WLS5[d-4 Hi Wdldd 2 HI2 €35 N[ W1s{l [EHd A 1QWs] dedl 014l °9
Q5 (@  Write assumptions made in the analysis of truss. 03
A5 () 2el| Wellel A ULl YRR G, °3
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(b)

()

(c)

(5)

Q5 ()
usls ()
(b)

()

(©

©)

Explain determinate and indeterminate beam with examples.

(o (%dd o [ (3dd ULS] BelsL UL ¥HC.
A T-section has width of flange 100 mm and overall depth 80 mm. The thickness of

flange and web is 10 mm. Length of column is 3 m and hinged at both ends. If E = 2.1 x
10° N/mm?, determine Euler’s buckling load.

T-21158¢50] sd%eil USIuILES q00 HLHL W WL T-241SDeeA] GISLS ¢o HLHL. 8.
s9% v Quisfl sl 0 HLHL 8. slaHedl duleg 3 Hle: 8 ud ud 83

[HosoRR1d1011L 251 8. %) E = 2.9x 104 N/mm? €1, dl Ye2si] ¢i5(6) g1 «155] 52).
OR
Distinguish between beam and truss.

Ul2Sl Wl 24 ARl d§ldd ().
Explain types of load and types of beam with sketch.

UL2Sletl USIR 3al G110t UsIR 15[ 418 uHondl.
A concrete column, rectangular shaped of size 250 mm x 350 mm is 4 m long and fixed

at one end and hinged at other end. Determine safe buckling load using Euler’s
formula. Take factor of safety 2.5 and E = 0.15 x 10° N/mm?.

A5 o HLH] x 3uo HLHL il Hiust] GuAlRY Sl[5201l et Boil dudle) ¥ Hle: 8
U A5 BS wluey W ol BS [HodRidlal esiedl esdd 8. Ydrell sl
GUULL 53 UG Hd Ws[E] HIReAl ARLA] 5L UAIHAL 452U €l K E = 09U x
Q04 N/mm? 4l.

90 kN% P 120 kN 80 KN b 110 KN

L L % v
A 300mm 1 500 mm T a0mm 7
FIGURE -1
10 kN/m 20 kN 10kN
B A
2m C 1m D 2m E 1m £ c
FIGURE -2
20 KN/m 10 kN 60° 60° A |
¥’ | Ba
AAAAAAAAAAAAA AN 4m l].OOkN
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FIGURE -3 FIGURE -4
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