Seat No.:

DIPLOMA ENGINEERING - SEMESTER — IV EXAMINATION — WINTER 2016

Subject Code: 345003

Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Subject Name: STRUCTURE 11

Time: 2:30 PM TO 5:00 PM

Instructions:
1. Attempt all questions.
2, Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Each question carry equal marks (14 marks)
5. Take value of Young’s Modulus E = 2 x 10° N/mm’, wherever needed.
Q.1 (a) Define the following terms:
1. Stress 4. Modular ratio
2. Strain 5. Young’s modulus
3. Elasticity 6. Poisson’s ratio
w1 A o{lPall uelofl cartvan L
1. du ¥. HlsyAR ofellx?
. 2oy Hlsyad
. wfal N ? N
S. UlE detall 918Ul
3. RAQ-@Us L 48
(b) AnM.S. bar of 200 mm? cross-sectional area is subjected to axial forces as
shown in figure: 1. Find total elongation of the bar.
ol As A AU Aollalell WsBEa] s 200 mm? B. Ul doll udl
U sl Ml clcican yHiglell sl cudl 8. dollauell dousSui adl
5 arRl .
Q.2 (a) Draw the sketches of four end conditions of column and give the formula for
crippling load for each condition.
usl 2 A slaMall Bst Mizell R WREAMA 2usld UBE welal dxer dell
HER Bedlol dlsett 3ol 2.
(b) A column 3 m long is made of hollow cylinder having external diameter as 60
mm and internal diameter as 50 mm. The column is fixed at its both ends.
Find Euler’s crippling load.
o A5 el olausk ¥ Boll olslell cay 50 ULl el vigell ™ wo
Ll B. A slad a3 Gualowi dcuil wud & Boll clouss 3 e
8. sletoll olal BsL Yl 8. Yol YA dd slansll Grellol cls
allel.
OR
(b A 300 mm @ concrete column is reinforced with 6 bars of 20 mm @ mild

steel. This composite section is subjected to axial compressive load of 600 kN.
¥f a modular ratio for steel and concrete is 15, then find stress developed in
each material.
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Define:
1. Shear force
2. Bending moment
3. Point of contraflexure

cllul MLYL:
q. 9flae sl

R. doslol HlAe2

3. WSo2 A5 SloglsAsmR
Draw S.F. and B.M. diagram for the beam shown in figure: 2.

wsfdrul ealaa ol 12 2llar sl U dloslol Mo Stalaux

el_l.

OR
Draw S.F. and B.M. diagram for a simply supported beam of span ‘1’ carrying
central point load “W” kN.

P doltsS unetdl ALl Ad 2saAd ofliett Heat oflg Uz W kN ol

(lg-euR cld 8. dett 112 2R sl wal doslol HlAe2 stauolH €lRl.
Draw S.F. and B.M. diagram for the beam shown in figure: 3.

wsld:3 vl ealad ol W@ ollar sl wel doslol Hlee stauaLH
el2l.

1. State the assumptions made in theory of pure bending.
2. State the bending equation.

4. RUR deslote{l flalHl spAA el cull.
2. Gleslole] AwMls2wL cull.

A simply supported steel beam of 5 m length and having a rectangular section
200 mm wide and 300 mm deep is subjected to 10 kIN/m UDL over the entire
span and a central point load of 30 kN. Calculate the maximum bending
stress.

U HlzRe{l clolles Uleddl As Wletell olli wEl A 2sdel B ua a
ol sBe (200 HLHL uslal e 300 H{lL.H{l. Gsl) wRd 9.
Ao{l AHIL GollsS UR 10 kN/m oll UDL Gl 8. GuRld, dell clousSsu

Heal [6lg uR 30 kN ol [elg-eur @Bl B. HetiH doslol Rusll Bud
.

OR
Draw shear stress diagrams for following sections:
1. Rectangular
2. Circular
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(a)

(b)
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3. I-section
4, T-section

o{lActl LsDE HI2 2l Wasll stauoun €l
. dotAley

. dqausl?

3. I-As3ot

¥. T-A59lel

A 2 m long cantilever beam carries UDL of 10 kIN/m on entire length. if
maximum bending stress in the beam is 200 MPa, then find diameter of
circular section for the beam.

2 Hleae(l clouss uRladl As dodlellar ollell unal cdots uR 10
kN/m oll UDL a3l 8. %l HerH oloslot el (BHd 200 MPa 8lat
ollHell adoustz wsBdeall catt k.

Write equations for slope and deflection with sketches for following cases:
1. Simply sapported beam with point load at centre
2. Simply sapported beam with UDL on whole span
3. Cantilever beam with point load at free end
4. Cantilever beam with UDL on whole span

ollActl 3U U WU wal SlsAsaotoll Yall, wgA-u8ld cull:
. AL A 2sAd ol Boll Herl oflf U ollg-eu? coldl sl
. el Ala 2saAct olli Bell UMl collss UR UDL ddldl sl
3. $odlcllar ofli ol Ys BsL uR ollg-eR dwdldl sla

¥. Sodlela? ollH Boll AHIL ol YR UDL clotdl sla

A 2 m long cantilever beam is having 100 mm width and 200 mm depth,
carrying point load at free end. If deflection at free end is 6 mm, calculate
point load at free end.

R Hlerell oS Ul 100 {l.l. x 200 Hla{l.oll 2usBE UAAUAL WS
Sodlclar ollHell Ysd sl uR ollg-elR AL 8. %l Ysc BSL UR

Slsdsatat s {l{l Bag &lat dl Yset Bst uR catdl ollg-ewR 2.

OR
A cantilever beam 120 mm x 200 mm is 2.5 m long. What UDL should the
beam carry to produce a deflection of 5 mm at free end?

.U Hl2ell douss e 120 HLH{l x 200 L. {l.oll uUsBE YRl
A5 dodlellar ofliott Ysed st uz w {l.l.of Slsdsast UeL sl

%33 UDL alul.

A simply supported beam of 4 m span having a rectangular section of 150 mm
x 300 mm is subjected to 50 kIN/m UDL over the entire span. Find the
maximum slope and deflection of the beam.

¥ HleR coltss wa 1uo Hl.{l. x 300 Hl.{l.oll deARY AUUSDE
tuddl As AE] A esac olldell oL dellss UR 50 kN/m ol UDL
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A B C D
10 kKN 40 kN
40 kN < —> <— —> 70 kN
— Tm ~——2m— 1m |~
figure:1
40 kN 20 KN/m 40 kN

A W\/\/\/ B
D
— 2m 6m - 2m [~

figure: 2
20 kKN/m 10 kN
/]
A7 B
/]
/] 3m

figure: 3
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