MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/NMEC - 27001 - 2013 Certified)

SUMMER - 2022 EXAMINATION

Subject Name: Strength of Materials Model Answer Subject Code: 22306

Impeortant Instructions to examiners:

The answers should be examined by key words and not as word-to-word as given in the model answer scheme,

1)

2) The model answer and the answer written by candidate may vary but the examiner may try to assess the
understanding level of the candidate.

3) The language errors such as grammatical, spelling errors should not be given more Importance (Not applicable for
subject English and Communication Skills.

4) While assessing figures, examiner may give credit for principal components indicated in the figure. The figures drawn
by candidate and model answer may vary. The examiner may give credit for any equivalent figure drawn.

5) Credits may be given step wise for numerical problems. In some cases, the assumed constant values may vary and
there may be some difference in the candidate’s answers and model answer.

6) In case of some questions credit may be given by judgement on part of examiner of relevant answer based on
candidate’s understanding.

7) For programming language papers, credit may be given to any other program based on equivalent concept.

8) As per the policy decision of Maharashtra State Government, teaching in English/Marathi and Bilingual (English +
Marathi) medium is introduced at first year of AICTE diploma Programme from academic year 2021-2022. Hence if
the students in first year (first and second semesters) write answers in Marathi or bilingual language (English
+Marathi), the Examiner shall consider the same and assess the answer based on matching of concepts with model
answer,

Q. Sub Answer Marking
No. | Q.N. Scheme
1 Attempt any Five of the following: 10
a Define : Polar Moment of Inertia, Radius of gyration.,
Polar Moment of Inertia:
If Ikx and lyy are the moment of inertia of a plane section about the two mutually

perpendicular axes, then the moment of inertia Iz about the third axis ZZ perpendicular
to the plane and passing through the intersection of X-X and Y-Y is called as polar moment

of inertia.

01

Radius of gyration :

Radius of gyration is defined as the distance from.the given axis at which the entire area of 01
the given figure is supposed to be concentrated without changing the moment of inertia

about the same axis.

b Define: Temperature stress and give one field example where temp. stress produced.

Temperature stress: When deformation caused due to temperature change is wholly or | 01
partly prevented, some stresses are produced in the body. Such stresses are called
temperature stresses.
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Q. Sub Answer Marking

No. | Q. N. Scheme
Field Example:

When gap is not provided at the joint between the rails, temperature stresses are produced | 01
in rails when they are subjected to rise in temperature.

( 01 mark shall be given for other appropriate example)

Define : Creep , Toughness

c
Creep :
The slow and progressive deformation of a material with time under sustained load is called
as creep. 01
Toughness:
The capacity of the material to absorb the impact energy before actual fracture or failure
takes place is called as toughness. 01
d State relation between shear force and bending moment
aMm
—_—=F
dx
The rate of change of bending moment at any section is equal to the shear force at that
section 02
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Q. Sub Answer ) ) Marking |
No. | Q.N. Scheme
B e State flexural formula with meaning of each term used.
Bending equation or Flexural formula.
M T E 01
I v R
Where.
M = Maximum bending momeanN )
I = Moment of inertia about N.4. (_mm*)
o =Maximum bending stress (N 'mml)
v = Distance of exneme fiber from N.A.(mm) 5
E = Modulus of elasticity (N mmz)
R = Radius of curvature (mm)
f Define: Axial load and Eccentric load
Axial Load: When line of action of load coincides with the axis of the member, itis called as | o1
axial load.
Eccentric Load: When line of action of load does not coincide with the axis of the member,
but acts away from the axis of the member, it is called as an eccentric load. 01
8 | Define core of section and show it for solid circular section of dia. ‘d’
Core of section: A centrally located portion of the cross section of the member,_ within
which if load line acts, there will be either compressive or tensile stresses across the entire
cross section of the member, is called as core of the section. =
Core of the section for solid circular section
01
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~ Attempt any THREE of the following:

A symmetrical I-section of overall depth of 300 mm has its
flanges 150 mm x 10 mm and web 10 mm thick. Calculate
moment of inertia @ XX and YY centroidal axes.

3
fFIange Ixy: B_D—-‘DAB
X

I

!
L | : 3 3

i«.-web — |¢O% 300"~ 14D %x 28D
X3 i.__-._‘..' ____-—E- X ! 2-
SOOmm;E T— A

a1.393 x)o mm"’

|-'_—
+
¥
H
Py
>
11

= Flange

Iyy = 2X%X Ty, due +v —Ptanje—r- Iyy due 4o web

3
= ZXCDWSD) 4 280><|o
2. |2

— 5.608%10%+ 0.023 X[
¢
Tyy= 5-648xl0 mm**

(12)

o2

02.

~and double shear. Also write the formulae to calculate shear

With neat sketches show the failure of rivet in single shear

stress for each case. Assume diameter of rivet = d.
P ' . -
p _q_T{;..ﬁ,/.—i . Shear styress (T)

\-\H..._ \ELI‘__P P
le sh ?{ t - :[]:P 2
Single shear Faijure
<4Xd)

olol
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Q. Sub Answer Marking
No. | Q.N. Scheme
r_4| Dt Sheav stvens (T)
[ e N = TR
> P T = P 0]+0l
1T 4%
2x( )
Double shearfailure
9 C) A steel tube of external diameter 20 mm and internal diameter

5 mm was subjected to a tensile load of 1.5 kN. It produced
an elongation of 0.004 mm in a length of 80 mm while the
outer diameter suffered a compression of 0.00028 mm. Calculate
the value of Poissons ratio, Modulus of Elasticity and Modulus

of rigidity. ‘ i st

Given;- For steel tube, D=20mm d=15mm, P= 15X N
L= gommw, dL= 0-004mm, dd=0-00028wM,

Tofind - M, E and &
Soluhon 1. - "o 2. 2= 2.
orvlumen - A IELD_AQJ:JE[2046J~ 137, 45 mm

3
Stress = 6=-L = LSXIY _ yp. 91 N/roms
] A T \57.45 from
near strap= e = L — 0-004 _ y '
- T e = bXxlo o1
Loferal strain= € .= dd = 0-00008 = 14310
2.0
Poicsone Ralo= 4 = fw’f ~ 1 4x155 = p.0¢ o1
e 5)(105' B :
Modww o+ E o~ -~ &
D w J/F- EIQSHUW_E__ - = | D- 9'/57(]\)
o E = 2.08x10 N/mm o1
E= 26(1+4) E _ 2.18%]0° N
. = = 0.85%0
2144 = 2(1+0-28) ’ ‘m o1
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2

4)

A simply supported beam is loaded as shown in Fig. No. L.
Draw shear force diagram and locate the position from
support 'A' where B.M. is maxirnum. Also calculate value of

Maximum B.M.

100\<N,m

200kN

l

B

i / C—
/ ‘4’m Vi

D
3 [,2_\'0|

A

3565.56 kN

/A

\ Point of contrashear
®
A D

IR_B

g

7¥— 3-’56m—7k\

4404 KN

©

2A% 454kN

Shear Fovee Dia qram

To fi'nd Reactons ;- Applying concih'ons Jf—e;/uw'lm'um

z MA:DJ @ tve.

+(loo x 4% 2) +(200x7)— Rpgx g = ©
. Rp= 244.44 kN.

—

£Fy=0 [ 4ve

Ra+Rg—{oox4)-200 =7°
" Ry = 600 — 24444 = 355.56KN

01

01
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B-M. {5 maximum at the P"lnm' of contyashear.
Prom Shear force draqvam -
X A
356.56 A A-44
Lilp by X = 1422.24-355 66X
Solving %= 3.5t o supporl A ot
2.
BM ey = B-Mg = 355.56%3.56—[00%3-5¢
2.
B Mepay = 632.11 KN-m 01
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3 Attempt any THREE of the followin¢ (12)
a) A hollow circular section has ex'temal diameter 50 mm and
wall thickness of 10 mm. Calculate moment of inertia about
the tangent to the exernal diameter.
Given - for hollow arewlay secHoONn — .
D= 50mm, t=lomm, Jd=D-2t= So-2xlo=30mh
Tofnd ' —= M.T. € +an3€m‘)' 4o Hhe external Ataméler
LoluHon '~ I-€- Tas.
Tg= JéI- (DLLA‘r>
4 G — ¥ (r
e (5 DLLBDZQ | y=Pp
— a0y s 4 | il
Tg = 267 X10 W A | B o4
To Hind Tas, US'nﬂg barallel ans Hheorem.,
Top=Ta+AYy" o1
. | 0
— 2.67%10+ I (cvead) %
PR I (s a8 95)
= 267X [256:64 X35
—_ [
Tap = [0, 524 % |0 ro v 00
L
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2 ]9 A metal bar 200 mm long, 40 mm * 30 mm in cross section

is subjected to stress of 110 MPa along the length and

50 MPa on other two faces. All stresses are tensile. Calculate
strains along the three direction and also the volumetric strain.
Assume E = 120 MPa and p = 0.30.

)

67 = SD MPfl

oMM

—— o — — e f—

200 M;Y\
. 6z = BoMPy
E= |20 N'mmzf M=0:3
Shaln along X- divech'on

é’,x = —Jé— (.fo,u (7 — M 62) :TJQ—_; (\m»v‘gxsvs-o,sxso)
—4+0.667
Styeun a/l()ﬁﬁ Y- divector
ly=-£ (Gy - M 63—M 62)= ’|J9:B <§D~0w3x50—-0~3)ﬁ\1~0)

—=+0.017
Sy along > - dive cHov

€3, = -L( 65~ M bx—iby) = 7o (500270~ 0:3x50)
—=+0.-0|¥ '

o1

01

61

VOIUW!’J’WPC chtsr“): C\,:: b o+ éy—f- éz, =0667+ O‘D'7+0'OVL

€y =1+0- 70

01
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No. | Q. N. Scheme
3 C) Draw S.F. and B.M. diagrams with all -important values for
~ the beam loaded as shown in Fig. No. 2.
15KN lokN
Sch = 4+ 1okN
$Fa (Y‘ﬂHD = [okN h
CFg (Leh) = ot 15=25kN 135’<N
,_S‘FA: AS"‘" 5% 2 Q_EKM
= | of4ot
35 kN, ok
' . A ‘e
¥ B-M. Calewl ah'ong C’\ Bave 4
= O (2
BMc © AOKN
BMp = —loxl= ~1vkNm,
. . -Cuvve 01401
B:-Mp = ~lox 23— 15 % 2-(5EX2¥)
BM, = — 70 kN1, 70 KN-TO _
BMD.

Page No: {0 /M
26



MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION

‘:ii'i'"l (Autonomous)
P (ISO/IEC - 27001 - 2013 Certified)
) " SUMMER — 2022 EXAMINATION
Subject Name: Model Answer Subject Code:| 22306

Q. Sub Answer Marking
No. | Q.N. Scheme
% CD A mild steel tube 50 mm external dia and 10 mm “thickness
is bent in the form of hook as shown in Fig. No. 3. What
maximum load 'P' the hook can lift, if the stresses on the
cross section 'AB' shall not exceed 90 MPa in tension and
40 MPa in compression?
Giveny )~ For steel fube 1~
b= 5[)\/()‘“7/";7 lUWWY\; r,] = 50-2%0 =230MMm
6t= 90 N/“\“”’Q, .écﬂ 40 N(W’m%(i: lo0mw A
-TD *—{Tﬁd - |P1
Answey - - 2 2,
fnswy - A= L (50-30)= 1256.64mm *
Go = . P = 4 i (6]
o S, e cq 7+ 96 %107 P !
T = 1L ( 4 A\ — 2 ' -
=0 50 -30h) = 267010 W) Nipay =5 =5 =250
¢ - Pe B . -4
b = T X Vnay = Px10o0x 25 — 9,30 0" p 0f
2. 070\
¥ Crox = 6o+ 6b = 7.96%157p + 9.36XH P
9o = 7°9,6X\;QP+353(,5<‘"DBP 1/
. . 2
. P = 886).76 N @)
¥ Eywn= 6Go- 6b
4o = 7-94XIDYP 936 X15OP
P= 4670-72N & jre
Masivoym odlowable doad = Mintmum 2 A4®
P = 4670-72N 01
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4 Attempt any TFAREE of the following:. (12)
q) Draw S.F. and B.M. diagramslfor the beam as shown in
Fig. No. 4.
c\ 20 kN/m ‘OKN
A B
C p
A ﬁ% n
Ra="7-5kn Rp'= 1025 kN,
50kN
7.5 75 fokN
ele 121
: c
783757
52.5
SED
9.5 [ %'Mk”'m
&
o
01
12- M. D.
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No. | Q.N. Scheme
To find reachons .
iMA:\7| ) Ave 20% 5X3.5 A lox 6 —Rg X4 =0

J.Rg= 102,53 KkN.
ig:o\ ++VL QA-}-RB—— (20%5)—lo=0©

- QA=110—|025:7°5¥<N
¥ S.F Calewlatons 1‘L+ve.

S-FA:7"5kN

S FC _—_._7-5 KN

S Fg (lefh) = 75— (20%3) = -52. 5 kN
S Fp (ﬂ’ﬂhf) - -592,54+1v2.5= 5o KN
S5-Fp (efp) = 5p—( 20%2) = |9kN.

SPD(wrfjHD: lo~lo = 0O 01
* B-M Colemdah'ons ([*)—We.
B'M’A:' D |

BMe = 7-8% =75 kN,
BMg= 75X4~- 20% 9%X|-5 = — 6OKN:YO

BMp =0
4 Posihion st point of camtrashear
o= ZX Solying x = 0-375m $om C 01
¥ Maximum  B-M, e E
2
BM,pmox = 7-5R |.8375~ 20% 0-375

2

- 91 KN,

Page No: |3 £
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yi% b) A cantilever rectangular metal section is 4 m in length. It 1s

subjected to all inclussive UDL of 5 kN/m. If permissible

bending stress in the material 1s 5 N/mm?, determine the size
of the section. Assume depth to width ratio = 2.

Griven @ Ebwoax = 5N fww %:z , span = L=am.
To find ! b ond 4

SRN/W)
(58
Qﬂw}"f\)n v A%er/wvm 3
2 > j 410,
* B'Mmay)(: %IZ: _6_2;_:_ ,"IV /1"
= 4o kN = 4ox |0 N-rom, 04

3
¥ M. ob cecton= L=kl = BX(20 = ZpF ot
% Yoo = %:%:b' ‘
Using the ve)at on

M - 6, max
i, Y roax
M= bbmoan N
Yrmax
b . 2 b%
4oxlo® = 5 X F2—
3= 3% 49%0°
2REB
- b= 226.94 mm Sy 230 mm 02
4= 2%xb= 2%23p = 460 mm
Poovide Secton Df' 230 myo X 460 mm, 01
page No: |4 /8%
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4 | C Calculate the power transmitted by a.solid shaft of 60 mm

diameter running at 240 RPM. Permissible shear stress is
70 N/mm? and the maximum torque is likely to exceed the
mean torque by 30%.

Given - Tor Solid civenlar shakh
d: 60mm/ N = 24—0 &pm/ T =70 N_)me
Twmax = 13 Twean.

To find 1= Power transmittes |

Sdwhon - Fromo the dursional  equation

_T——: < ' = -17( t
& R ST Y
:%a’sxt o1
2 T= Tyedx o= 2. 968 X19° N-rom,
CT= Troox = 2:962X10° Nem b1
DQ 3
¢ Troean = Tmax = 2-968XIT 5 948
| -3 |3 N
3
o Power = 2TT N Twean — 27X 240% 2.283%10° 01
6O ‘ 60
= 5737¢ Walks
P — 57.28 kW 04
PageNo:_lfﬁ
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Answer

4

d

Marking
Scheme

Calculate the strain energy stored in a bar 4m long and Scm in
diameter when it is subjected to suddenly applied tensile load of
200 kN. Also determine the instantaneous elongation

produced. Assume E = 210 GPa.

'6‘1“\1@() i (: 4= 4-000 MY, c}:‘—S'Un:SD ™mro

To Hnd v U and SL

e "
Solwhon ! A=T(d? = ijx (50) = 1963-5mm

3 o8
Shress = 6= 2L~ 2x200%I0 _ 5,355 Njmm
A 19 63-5

2
Stralo EhMﬂy:U = _—fg—x A XL

2
Y = 203.72
2% 2.1%10%

% | 68:5% 4000

775886.75 N-mm
775.89 N-m.

)

U

I

% Instontaneous P/’on:)'a\:pion =JL = _6—__1:51—

3 A‘L — 203.72% 4000
20% o5

o dLl = 3.88 o

01

01

01

o1
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4 e) A solid aluminium shaft 1m long and 50mm diameter is to
be replaced by hollow steel shaft of same length and outside
diameter. Determine the inner diameter of hollow steel shaft
for the same torque.
Take, For aluminium Shaft, G, = 2.8 x 10* N/mm?
for steel shaft, G, = 8.5 x 10* N/mm?
' Gl‘ve\o. . By Aluminium Solid Shabt
(ilooomm d = Somm Gp= 3-8XI0 N]mm
. For hollow steel SVM\H’ ;
| =looomm, D= Somm, Ge¢= 8-5A(D N\mm
To 'ﬁww‘ v TInner dia Efr hollow <cteel shabt.
Polay M-T. of alyminiuw shaf' = Tp= _’Dlpm :D:x%
FTe= 6-l4xiD ‘mm"‘ 01
Twr\'ormj eﬂ VmﬂHDD (¢ — T - G B
If’ L
T = %@xlp — @
G’,q -0A (Tc- O @f’
A 7 % = G Os x (Tp)s 01
(/A @)A LS
Bub ©p= 05 amd Lp=Ls
o Ga Teda = Gs »Tp)s 01
Page No: |7 /3
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L 48R oMK 614 %I = 8-5%(0 % gg <504.—d")
= 3.5 x10"x 0- 098 (507-d%)
(504 d4) = _8XIv 6:14 10"
€-5%|09% 0- 04 €
— 2.06%|0"
4% = 4&9“06
oo d= 4524w 01

Page No: 18
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< A'H’P/Y‘OM' amy TWO ot Hhe Fallo v\nfmj . aaj
a) A steel bar is subjected to axial loads as shown in Fig. No. 5.
Calculate deformation of the bar. Take E = 210 GPa.
80 mm @
40 mm @
25mm @
200 kN — e |
100 kN 400 kN | 300kN
1im ‘0.75m-L0.5m-

[ foree 0 AR = A+ loo kN
Povee n BC = +1oo-200= — |00 KN 01

Snce 1 D = F1P0-200+400 = + 300 KN,

2 2
AA@:_TL')( 15 = 4C’D«87mmrl ABC:I—L’:XZ(-D:!M‘AQM?

p)
01
Acep = —Exéo = 2827 43 “mmo_
SL= PL/AE.
) |00><|0 % D00 '
S OpB = = o 1o
1255 -6 4% 20X 07 + o370 ' o1
&Bc = —flOOX'lvgx 750 — - 0. 24 M1 01
) 2.576-64 % 21p%)v3
Sep = + Bvox|vPxepp — 4 0-252 wm. 0l

2227, 43 %9)pX03

CFTOM = 4+ 0-970—-0.284+ 06-252 ¥YOmM™
o &Tuhd =+ 0:938 mm ( glongaﬂfunj_ 01

Page No: lf’ E3
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b A simply supported beam of 6m s_pan is subjected to two
) ) point loads of 40kN and 60 kN at 2m and 4m from left had
support respectively. Draw S.F., B.M. diagrams. Also draw the
nature of deflected curve of the beam.
40N 6okN Naluve sf deflected
& cCUAiAN e,
A J, / deftected
f— 4 B curye
T " > AR 04
2m T —" |
(ZA x'! Vi ™ - Q-VY\ 7 \QB
46-67 . 46-67 kN
& {647 6-67
A c 5 B 1
0
S,
53-33 kN
v 53.2% _
SFD.
' 06'66 kN'm 'I
01
N
A B < D
B ‘ M ’ _D

Page No: 2D /R
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To frre] reactHons —
ZMp=0 I 9‘1"”‘1' Aoy 24 b6ox4—Rpr 6=0
L QB: 32__‘7 — 53.33 kN,

04

é%{:@ f“‘\’ex QA +Rg—40-60 = ©
; Ra = |00 —£3-33 = 46-67kN,

% SF Caladalions 1(\,—1-\/1.

SFp =4 46.67kN
Y FEC_leb'D = 4+ 4667 KN
S-Fp Cﬂjhb’ = 4+ 46 L7-40 = E6-67KN

SFp (lef) = 6:67 kN
SFp (sight) = 667-60= ~53-33 kM

SFalehh) = — 323 KN
SFBCW“ ht) — —5_8’“93—\'._5_3“33: o 01

% BeM, Calewlilions |5 +ve
BMp= BMp= 0 éz'mp)aswppé«t
BM, = 46-677<2. = 95.33 kN'm.
BMp = €3:83%x2 = |06-86kNem, o
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S| c. A rectangular beam 200 mm wide x 300 mm deep is subjected

to shear force of 40 kN. Calculate the shear stresses at top
layer and at distances of 50 mm, 100 mm and 150 mm from
the top layer. Sketch the shear stress distribution.

L &‘ye/h ‘%r Y‘{ic'{-a’hﬂh)avr (oeé\m b= 200 MY, d=800 ™MW
—— J
8= \'= 4oxio” N

T And  qaf top, at 50mm ak lov mw 4 at ™™
from Fop lower & chear shrw Aishibuton,

b=200wm
114
66 P o eraean
* ] Dt"aj e
N.
K
Cls Jﬁ'loeqm Shear shanw Liskibuton.
3
b = 200 MM,
T ot top = 0. 1
. 0
Shﬁarsm a} OW)/ |&'yw i g)w ‘b’
= Say
C[‘ b T.
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% ‘1 of Sormm below the %Palmﬁx.
Qoo = Say 4—0'x193>< ( 200% 50) % C\oo+ﬁ/%_l
bl 200 % 4-50% (06
CI_SD — 0-556 M(mmo" ' 04
* CL st 100 mro below tHhe ""610 1aw1w
CL — ga{z _ 4—0X\03X(10054|00)x(59+\"0/9_)
°% bL 2p0%450% | b
oo = 0:889 Mo
> 01
$ 9 aof lco.mm below the rop lwfﬂgx.
CL ~ 32\51 — 4—07(\09)( (200X 150) %K 75
= b1 200X 4spx |06
_ 2
Vo = T = o0 Niwm 04
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G A Fteropt oy  TWO of the @How“@ ) (12)

Q) A circular beam has simply supported span of 5m and

subjected to a point load of 30 kN at a distance 3m from
left hand support. The shear stress across the beam is limited
to 2 N/mm?. Design the minimum section for the beam and
hence determine the magnitude of average shear stress.

1 _(ven J0kN.
5 !
To nd) 3m , 2m

Pdl’a\ ot clraday beam By =)0k, T Rk
1) %OW{?.

Solwhor - Mas. S F = Max Y&ach’on,
iMA:D:aDXB%R@xB -0 ~—?25 f,)gkN }01
é@;:o, Ra+Rp-320=0 .- Rp= 3p- 18,_|9_R|\|

e Max: Shear e = Rg= (8 ky 01
crecwlar H'o = Awax = 2 _,,
"@Y trc 0_\ Secfon q_owg lTnS’& “33._] s Vl:))m RS

thv =~ —AP— S A= _P . - \%’XID3
Kl_ﬂ\’\iﬂ lg_S\D

A = J2000 vmm ©
A=TCyvd?%= 12b00
4 : &
I S b A O I W XSS
- d= 1234 vom Sa7 (28 vom, ' 01
- P = |asmu . 53
g = ., & = [« 467 Niyym 01
Cf_ b A{mr\n‘lec} @I '25> ’
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k)

L bGiven - for Shaﬂ*/D: Avom™m A;loommj .

A propeller shaft, 400 mm external and 200 mm internal
diameters is subjected to twisting moment of 4650 N.m.
Calculate maximum shear stress developed in shaft. Also
calculate angle of twist in degrees in a length 20 times the
external diameter. Take G = 82 GPa.

T= 4650 N'm= 45509 Nemm, | = 20XD= 20X400 o
G= 29%9° Njrm™
To Hnd ¢ and € 'o alegmu-
gO‘thqOD‘,v— R:: D/Q_: &éﬂ = 200 ™M,

i Plar M T2 Tp=I0 (p4 J4) = a @Oozr_ 200")

Ty = 2.36%1p? mwmt
% Udng Aorrefonal ea\uaﬁon,
T - G& - Lo
Ip L KR 4
M & LXR(-' 4-65D%|0 2
Y A% = 2p0 = 0.39 N
t Tp 236 %107 /mm
3
ond 6= _T®L - AbsvXio % 8000
G Fp & 2% 103x% 2.36%(07
o = l92%10F aadsans.
b= 19219 1% 18047 dejw

& = 0.o11°

o}

i+ ol

of+ 04

01
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G | C A short mild steel column of external diameter 200 mm and

internal diameter 150mm carries an deccentric load. Determine
the gretest eccentricity which the load can have so as to avoid
reversal of stresses in the section of column.

For steel cu]um'r)ﬁ D= 200mm. d=150 mm
TD ﬁﬁna’ , emAN
SO\M;{?"O'D !

Craax & Z/A
x A= 1L CDQ—G@ = 1L QDDQ—-M’DZ): \g,7sw<|\)3mm1
4 7 (

% %= TT(DLLJZD — T((ZDDA'——U‘D")‘

22D , 32K 200
Z = 5.37 %19 mm>
o Cmay &%
Crooy = 2o = 5:37XI0_
A 13-75 % |02

ﬁm@d = 39.06 mw

04

01+ 01

01

02
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