Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING- SEMESTER -4 (NEW) EXAMINATION - WINTER-2020

Subject Code: 3330604 Date:19-02-2021
Subject Name: Structure Mechanics
Time: 10:30 AM TO 12:30 PM Total Marks:56

Instructions:

. Attempt any FOUR Questions from Q.1 toQ.5.

. Make Suitable assumptions wherever necessary.

. Figures to the right indicate full marks.

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

. English version is authentic.

Q1 Answer any seven out of ten. £2(HI2l SlEUBRL Ulclotl gcllol M. 14
1. Define Stressand Strain

U WA ol ofl calival AL,
Enlist different types of Structures with respect to Structure Mechanics.

OO WDN B

R5U HBe{l 5 ol IR YEL YEL UsLRell 335AR QU

Explain Poisson’s ratio.

U1E4el 2201 uHmcl.
Define Shear force and Bending moment.

oMl 81 W QosToL HINeR of] e vl w1,
Define bending stress and neutral axis.

WeS|ol A el Yed Wil ofl culuul 1Yl
Enlist different types of beam.

el YLl UslRell ol aaLLd].
Define short column and long column.

251 SlaH W dioll slauef] cyjul W),

Draw shear stress distribution diagram for
(i) rectangular section (ii)circular section.

(i) duARA AsAL (i) dduilsR AsAst HIZ AU WA Slegleyelst

SILIAM R,
State perpendicular axis theorem.

¢.  UUeslsyaR ey Au el
10.  Write assumptions made in the analysis of plane truss.

Q0. Aol 2¥Usil Welle] A sal HI ol YIRQLIRA) Gu).

© © N M o £ U X B W W v N

o

Q.2 (a) Draw and explain stress- strain curve for mild steel under tension. 03
USSR () HISES 2l RIR dRldHl et AR dell U el Als ekl W 03
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Explain Shear Stress and Shear Strain.

1R A ua lUR 5ot qHd).

A mild steel bar of 25 mm dia and 1 meter long is subjected to a tensile load
of 400 kN. If change in length of bar is 10 mm, find stress and strain induced
in the material. Take E = 2x 10° N/mm?

25 mm U 1 meter ALl HIEE WA ol GUR 400 KkNell
dlllel AR AlA B. %l ollrell el Hl 10 mm ol Wecia Md B
Al WS WIAHL GrdUol Uollk U el el A, E =2 x 10°

N/mm?2 Al
OR
A mild steel bar 1.5 meter long and 20 mm in diameter is subjected to 80 kN

axial tensile load. Find change in length and final length of bar. Take
E=2x10° N/mmZ.

20 mm U™l 1.5 meter AOllSoll HIESES Rl Wk GUR 80 kNeoll
wella dolad ARk dRA 8. ool cdottsHl A $R%12 W Aoll

U colles . E=2x 105 N/mm? cl.

A circular R.C.C. column of 400 mm diameter is reinforced with 6 bars of 20
mm diameter. The column is carrying an axial load of 1500 kN. If modular

ratio is 15, find stresses induced in both the materials ( Concrete and Steel )
400 mm ol HUR.A{LAL aduusik sldd 20 mm el 6 ol

VLoLtel sReUHL AMAA B, SIAH 1500 KN oll el iR asel 52 B,
gl MsYAR (A 15 8lal Al vial HIRlaucAHl ( slsle wal Wt ) A

ledl.

OR
Calculate change in length of the bar as shown in Fig.No-1, Take E = 2x10°
N/mm?
sl oietr 01 Hi elAdct olRell ol Hl UA 312 20 E = 2 x
105 N/mm? dl.
Find Moment of Inertia about x-x axis passing through Center of Gravity for |

section consisting top and bottom flanges of 200 mm x 10 mm and web of 10
mm X 120 mm

| AsAotoll el ZogHldl UMR Ul x-x el GUR A2 s
o2l 0. 1| AsUotoll GUR ol oAl Al HIU 100 mm x 10

mm A Acle] HU 10 mm x 120 mm 9.
OR

Find M.I. about x-x axis passing through Center of Gravity for T section as
shown in Fig.No-2

sl ool 02 Ui £21AA T AsAat oll el SosHlell UAR AUl x-x
Uel BUR HNe2 s a2l 0.
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Q.4 (a)
URLY (W)

(a)

Explain Sagging moment and hogging moment.

Ao(loL A slo(lot WA AHLA.
OR

Explain Parallel Axis theorem.

AHIAR &l AH yHesLAl.

A simply supported beam of 4 meter span is subjected to central point load of
40 kN along with uniformly distributed load of 10 kN/meter over entire span.
Draw shear force and bending moment diagram for the beam.

4 meter dUoUell UEL A 2sAc ol GUR HEA 40 kN ol ollogeur
dal 10 kN/meter oll A3l ek Y&l aunl uR adle B. al ol

H2 2R IR Al AosSIol WHee StRALUH ERL.
OR

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

3 meter oll WO cllol 3e3lcllaRr ofli BUR 15 kN oll ollefeR Asil
Ysd BSL GUR cdldld 8. L ofli 1R 2flaR S wal Aoslol WA

SLALUH ERL

Draw shear force and bending moment diagram for the beam as
shown in Fig.No-3.

sl ook 03 Hi eldd oflt we 2R S Ul Aoslol WA

SLALUH ERL
OR

Draw shear force and bending moment diagram for the beam as
shown in Fig.No-4.

ulsl ook 04 Hi ealad ofld w2 2R S Wal Aoslol WA

SLALUH ERL

Draw shear force and bending moment diagram for the beam as
shown in Fig.No-5.

sl ook 05 Hi ealdd ofli W2 2R S Wa Asslol WA

SLALUH ERL
OR

Draw shear force and bending moment diagram for the beam as
shown in Fig.No-6.

AUscll siek 06 Ui g2ldct ofld W2 LR FR1 ol Aoslol WA
SLALLH ERL.

Write assumptions made in the theory of pure bending.

R Aoslol YlauBlHl el wtadl tReul vl
OR

Prove that for rectangular section maximum shear stress is 1.5 times average
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shear stress.
AolARYU AsUotHl HedH 2R VU ARy 2z @ Ul 1.5 awll

AR aa & Ax Aol s

Find maximum bending stress induced in the beam section having 300 mm
depth. The beam is simply supported having 4 meter span and carries a

central point load of 50 kN. Take Ixx = 8 x 105 mm*.
300 mm 31 cow oflHHl HedH Aoslol A Wl ofld wel A

25cllAc B A Aoll UGN 4 meter Wl dell Hed 50 kN «il o{logMIR
qle 8. Ixx = 8 x 10° mm*dl.
OR

A rectangular simply supported beam 300 mm deep is subjected to U.D.L of
4 kN/meter over entire span. If bending stress is limited to 100 N/mm? and
Moment of Inertia of beam is 8x 10°® mm?*, find span of the beam

300 mm &1, Aol 6l 5 6f AUIEL Zld 259044 €9 A<l AYEL oL Bur 4 KN/meter
ol AU Al AR A B, %l o{lHHl Aeslol U 100 N/mm? el

WA 2 Sot2l2ul 8x 106 mm* slal Al elletl ool 20,

Find forces in the members of a truss shown in Fig.No-7 by Method of Joint
or by Graphical Method.

ulscl olork 07 Hl eldd 2ol olul Rkl NAUS AW§ AT
wall Al3sA Rasal GUlloL 531 oo k.

A steel rod 4 meter long and 25 mm diameter is used as a column with both

ends fixed. Determine crippling load by Euler’s formula. Take E=2 x 10°
N/mm?

4 meter OISl |A 25 mm U XA AS SIAH A3F AluRalHl
A B U Aol 6ial BsL glat 8. AR ol YA ell slucllol el

90, E=2 x 105 N/mm? c.

A 4 meter long hollow cast iron column is fixed at both ends. It is having
external diameter of 250 mm and inner diameter of 200 mm. find safe load

carried by the column using Rankine’s formula. Take Factor of Safety =3, a
= 1/1600 and fc= 550 N/mm?.

sRe UlAol oll WEALRL clloll SIAH 4 meter Aioll Wal Aell oial BSL $lat
8. SldMoll olslRall M 250 mm el Vel Al 200 mm  B.
3501 Yatell GUlaoL 3l sleH wallRl aget 831 sl Al AAMd

AR 20Yl., UAHA HMRANS 3 3l a = 1/1600 Wal fc= 550

N/mm?.
Distinguish between beam and truss.

oflH el gA ARAA dAsladd wU.
Explain different type of supports of beam with sketches.

oflHotl ogelarel 251 wsll USLA UL
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