Design of ®mpression  member -

() Colwmn:

1t is a 6hudura] member maihlj \5uk\>jcc}td o

(ompression. Bending moment also can exist

This term

in this mMembe, -
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¢i¥) Fames :
T} is shudure which is oubJecl d to bmd.nj

-momml also in Gdc}l"'lﬁﬁ o ‘lmﬁior‘i Onc’ ComPreg,515n_

) Maximumn  slenderness  robio for compression members 1's
180 Cles& value because of pudchns ,aossnb;hfy in e

@Dmees\:::iGﬁ members )
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e
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. : Foor lewel
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(i) Effedj‘\fe Em‘gﬂ“n of column L)
Jt is the iength of lwmn pbehveen Poin}é of
reo moments. '

aiy Slenderness rohp (A)

Jtis roho of effechve !m\an of ol alhd
IS Mminimuwm  rodius of gjrdh‘on_
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Gv) Radius of .&ijon. (2)
G‘Jrah'on = revolubon.
it is the diskance ot which entire area must be
l<e_P1‘ 65 a 6h-ii>.60 thal iF wiil give same moment of
inertia 0s that of onginol area (aboul C-G.)
"It is a measure of resistance to rolahbon or

budding. Jf rodius of -ngrcth‘on i6 more, then il means
thot it is dilBcult o rolote o buckle Hhe member

aboul +thol axis.

<y - : : '[-Tchﬁ area
(/_\ V777777777 77777777 R vs A
A Kxy
1
i SRR j %
2 j
Ixx = A Ky Clhd moment of cn’eaj

kxx’ = 1x#
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7
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: ¢ 7. Ares /
Ny o
—— Jotal area A

- \ P
e T

e P ]
B = n X
_ A
{‘I') -y o= l i x : £ -4
ihe oG6d carr\jihq (‘OPOC!b of o column Wiin gne thg]

fixed obha ond Pree s P T the free end is mode

Lo hxed then iis lood co:r\-\ji'nﬁ cﬁiﬁo(‘fb’ will be 16P.
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So Iood curgin\g cg?aci,\f of the column dcf)mols on

el enndilion. sad L:.nmngef)} column is both ends fixed
colurmn .

(i) Euler's cnbicel load -

Jmin. i5 taken al_waja becavse lumns feond lo
buckie aboul #heir weak axis C. oxis  .eboult i whith
moment of :"n_crh'o 15 minimum )

o) The ‘"3*:06’( Lacieni Cls in resish;
! ."{3 B ]:"—’n\g Comfj?"“‘“i{}ﬂ .‘5‘-'- *‘],ﬂ

geC',W{}h; Becouse , Por o 3iuen s area

holiows circular

iy

: . - ; ;
momzn% inera 18 maxXimwm

of thin holisw sechion
s0 loed z:gﬂ:jirig Capodij i5 m::xximaun-A

i)y The most cificient c/s intresish
¥ § £Sis i’:g bano‘:n\c} mom‘_n} I5
T- sechiom. Becouse. for 0 given (/s area,

. sechHon modulua
and P:Dohi modu}ub are

-moaximum for J-sechon.
(ix )
B 2 :
P-’:f % .'IT E Imin
L?.
Jmoin = _ A- Lmin i

Peir = T B A é.min’“

L—l
p.. . B LA
_ L ~\*
“ Lo J
Foler's crbcal stress
fixte Ko Pk

‘A (Ll:)l g ._.‘
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T iy

6_0. lood Cdr{jfn\g Cupocily of a ,OQQ coluron, c’rpcnd:,
on Hexurol H\gt‘dr'fT €10 and He ! awial n;gfd{iy AE and
slend erness mho (A = Y/ )

s M, i

i s 1 wnid

" Flexusral 3 Lol mx'/R)' i
H\g;'diLj .- :

...... J.} P “6 ihe mommr feq/u'.red : }D Pmdut& H\e LU"!:'?
redius of awvature in the member.

Axiad nlgfd”\f‘

. i - * § »
Jtiis the force required. fo produce wpil elongahion

in the b-{::d\j _of‘ Wit éen\cjl'h_.

Nole : -
0

t....
i
b
%)
o

A “Tr7II I

End A s effechve beld in ”_PO\:’H'HOE and reshaipe d

L wrabon.

cgqaing
o

End 8 is reshebhon o\ﬂoinsf rolation  but not held in
posi hion effecﬁ'v't»‘lj Cr-e- moveble FHyed sup port )
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b § L=21

C Deﬂed-fvn Profﬂe is Same
A 68 conhlenver Colum'n) - &

End A 15 h:‘ﬁ\qad \su.ﬂ:;or% while end B i3 mov.abi‘e."
Fyed support - -

) e : | T 5

cNon i5 Same os
’ Cantiienel wiumn}
< RN - L |
-+00000 | “¢—— PRigid p&a)‘e.
Gy
et E ( .
SN o) = ey
2 : //
Elechnc wires ' e
) Elechic pole Chee ko bupicle
out of plane of wires)
Fi o g e o

A
Lihot 15 effechive lenng L for

B : <_E_C

L="6¢ 4 o)
( /s D i5 nethe }')fh\gcd
not f‘i)(ed)

A s “
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-

;2‘;'3[(;! jofni dees nol behaves hke an \j.::iml or

fixed

6u|)pod-__]ir requires some momunt to phle

clbechve leh\gH'? lles between .31 b L

Q. Hhel

L= =071

i | W ezl

Both ends l’!in\ﬂ ed

is cffechve len\gH‘) L
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/ E
s
e fr £F 1 _‘-‘r— L¥rarrEs /—Bem
5, ' Hi 3 '
) Hi i
“F e o7 o T T
g F fFlovable Fixed nd
i ’
—— oolumn
,

6rdina::1 Pixed. end

Effechive lengih = 4.9
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kA ffv'.f

T

‘”9
%
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l
L — }'H(‘\ ed
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AA/ g

h: nge 6u.m)gr}

\I

r=6m
Er?ec’}ive IU\SH-‘ L = G‘g‘L
'  =0-8x6€
: :_4-8 m
Note -
) As per 15 €00 :

o Sl . 3 ;
pe miSle!EI axiGl (ompressive shress
in ionﬁ olwmn 1S given 'iy.
L{QC = o-b 1(3 :
which ev s 15
. Fec. fy ' less.

: " e In
ger’cc) R ]/ :

where, Yo B2, |
n - impufechon factor = 5.4

fce -~ Eulers aibien) sheas
_ _TT*E L
CRl |
(fee will -take core of ctfecl of
buckling )

Above 15 wde formula s bosed on; ‘Bankine- Mdrchand
tormula .

The im?exrgc}icn. foctor is used fo foke core of the
e(cmhioﬁ of the oxiatly opplied {oad. and tur +he
:mpafec'hOnS 0 He 5hoi\cjhhc55 of column.
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4 - by

s 4

ai) In a icnj column. Permtsé:ble axial tompressive shres

d apends upon -

_ lenjfh of c::iumn' €L

f

end conditicns (i-e. Bixed. hmged and f\ree,
area of ¢/s . cA)

disthbubon of area Ci)

- Toung'g,.. modulus .

Gii) Ealeiw wolinag formula 15 denved based eon naﬁhul

eci"uiiibn'urn of column

°

kA

1P=Pc1 l P> Per

4 ~ ©liopse

7777

(NUER

(> Types of eff/uiii_briwﬁ;
@6hb§€ eq’uifi.bﬁ‘um:
JF 6] bogj’ 1\:_} dif)D‘aLed mm l}_ﬁ eiu_;i} bnwn

Q and “C ils comes boack o on\gma} 'ooalhon
then iis clled  Sluble

Pd;_;i?‘foﬂ
&iwbbmum
@ Newdral equilibrium

1f o bcdj s dig sploced fom ik qulioh&m
posiion and f i} fokes up onothe uiusl bwwn
then ifs calied Neuhal

Neutra
Bulers &rmula.

jzgolh(}f
&?U!h}‘hm

.—i I .
equilibiium 5 ysed fo denve e

LS
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(@ Unslable eq/u_i'ibh'um:

IF o body is displaced =1';r.t>m s equilibrivm
Posihon. Hen if it does nol come back kb il
oh‘j.l'nal posiion  nor hkgs up  onother e?/os'“'on'm
_Po&li-ion then it is  lled . Unghable eigl.jl-::)l’it{m‘

— )
I I SR Lo sl gm il

stable equilibrium  Newdrol e‘[}*"“b”‘“’h Onstoble ealuilibn‘mf?

Effective length of Shuls:

Continuous
shut >
o R T
: _ discontinuous Esee
Strut

i It o S spans  behwewn  hwo Joinl‘s ar{ij, it 76 called
a disonhinuous shrut. 3 it spans oves more Hhan

i -
wo jcinls B : - :
0 Joiris, then ils wlled o conbinuouc Bt

Giy 1f ' ‘ h
M. a Sﬂ\gle cm\gle disconnnuous shut (5 conneded by

On! i {3 ‘\ . | o D P
> j on n(e+ (];"-_; e—‘ﬂf;‘i one (:_’j’](jl_ ‘]-he

W
B Axial wmpressive shress,
6::!(-‘:._—- g 8 C)/ac (Fum;55ii)j‘5’. 6&( f‘S'

red uced }27 20 ¥ )
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ak) 1t a si‘n\gie angle

disconhnuous shrut s conn ected 57 hoo

of more Nvels or weld #hen

3 Effective !U\\gH\,

| =086 &
{/_“-\
Q’; C‘J/d{‘ = 50_(‘.

C No reduchkion in Sae )

¥ (Y 3§ Hhae is posaibilih |
v } *' b}—""i\j’ ; OF OU* Of. Piﬂﬂe burkhn\g 0? 5}T5—;'}
2.1 Situ vckies out of Piong F i
of yus5, then effech
| , CTCAl e
I:nj?f“ i5 i
L= A,
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Loca] bu(‘k!lnj of Hun\qe € web P]a!es of 1 53(}»,0h

a) Hh?ﬁ Hon\ge Ploie ond web P‘Q+€ R R i SRS e

.subJeded to compression , tHhen ij buckle locally. The =

cnhcal shess b whi : £ iyl :
e ch the jocal CU(‘?’*‘HS oCCurs 14

given as.
_?-C! I: k' le
12 - 2l g i S
AT )
(from Theory o} plales)
icr o(- H——!'——-z
e
4 \ A i ' :
T WO s s}
L.‘}r___._ failin __i oubstond.
4 /EF ”z:-d = 2, N
NS h A RS LTSECIREL )
v r‘__“—_"—_‘ ————
MR NL Y  hET

( “dﬁi GF cu}a"l“and I‘o’ f[}ﬁ&f)u{ e.d‘ ]r,Dﬂ’ i?ii 2 :!£ !). i‘D
H o7 we r

Al
e S -
te

(" Builk “P J-sedion)

Cwidth of outskand

fo extieme cdge) for burit wp sections
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To Pruen% focol buckling of Flange plale ond web
L F!ute due o compressfon_ 15 goo0 6Peci¥’-fe5 the Fol'lcwinj
& ProufsionS: '

by .

_ | ——-5—. F 16 Cin W5m)

Ty e ST
_ ~ B4 Cin LST1)
_ - Chor ploshic  sechon )
f 1“—?’12 Hor\jﬁ and I,,.\;-‘;_.,‘13 Fia-}a

the

dimension exceed thp
n & 5-.m*-L.‘; =y == e S T ; ;
above limits, excess wid Hhsshould be p%lg{}“} while

=R asl S Ly ; : : -
LO;C!I%!,&T‘{"& mom ent et inerh a,  rodius of gjr‘ah‘cn L
Q- Find the pefmfsf;fl:le tompressive lood on an ax;‘q;lj

steel column havinﬁ €l ~area a5 shown in fiq. Effechive

el Ha 1 N5 %
) ng ol colunn is 3.5 m, ( for. pwpose o1 cq}cuia;‘{ng Js arec
& Y moment of inerha.

radius  gf &jrah‘an‘ max. widh of  dul= bond

loadeo

g s, b:;,j’ e 17 agd\ Wax. dephh of  web du + 50 }w>
4"—'— 940 Kﬂf’
:ﬂ?[ " 6 | A ] 6« |
6o Nz
4o0 jo jo7-5
2% K6
At 80 j00-7
BT , Jo 52-8
{:—_—— —__h_ - ____—___j :Gmm h joo i g4

download all btech stuff from StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

JF it is a standard rolled sheel secHon _b , bw

i

need nol be checked because the Mmopufachuser's juke

care of above limitabons.

d An a‘\‘jéfé E

| ood mtding cai:on‘iy of column
i | Psafe i 6{1(){. Aj

where,
p - e
Ag-" effective gross  <fs aree of wlumn ~

Kas ~ permissible axial COMPression

SiTess in lumin (depends on )

18]

@

ffechve gross ¢jg greq L Ay

tij Eftechive Hur\ge wid th Cb;).

jor Hanges,
.

b = j8 X6
- e
by = 36+4¢+ ¢
' o 19X paks : Ccdiscord remainin g
_ B
() Eftechve depth of web (dw)
tor w_Zb, p
2
dus = gt e
L L
— 300 mm C discad remaining
100 rom))
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So. effechve gwos> ¢/s of column is t—— 138
’ mm

o Eesny |
Aj = (198X6e)X2 + (2006%6) {Z‘/MM‘
TR e
® To find Sac //2 SRS
Gac depends on D - L G 2
. _ 4 i g 5
. G Z

’2-3'7)!'!\ = Im'n
Wi oy -

Ixx = | 138x6>
: T g T

Ja“:ak, + %

= T i s

£
F-768 X 10 mmq_.

7763 xi10°

Zmin =

(l

4511

¢ R l

= i —————

min

447¢

my

3500

= {11

4&‘}-}—
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from linear imlarpoiuHOn,

T P e
Sic =" Fobvg "BV - 0.7 -~ 99:2)
10
= 937 N/mr’nl
FSGre : = !‘3\3 ¥ 6:4:’-6
= 4176 X 44.7
= 415.5 Li‘d
Q. An ISHB 300 is vsed 05 a olunn of height 6m  Byxed of
bese and h:"njed o} top. Fnd the permissible compressive
load on column .
For - ISHB 500 .- Ay =i €125 augh
by = 200 men L= 10 iy
Tw= 74 mn (Chy is a}uu%js Jess thon )‘.[)_._
Tk o 38-2]€X106mm4 ' :
I N g xit wmnt
| Q Sac
1o’ 72
120 : &4
Since it 1s ¢ 6¥ﬂnd0rd sechion | __{'2; and d!:’“‘ valu ed
need nol he checked. i
AnuUSf&ii
F{fechve I"en\gH-)_ |l =084 : [ y
: :‘O'QXGOOG C
. = 4800 mm Tn
Zwin =Vf']4h: W'Lf J!C

Ay
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L]

Féafe =

Anoijsx‘s of struts :

—t

Lo A =lg46 | |
Sac = 72 - 346

1o

= C4-43 Nfom?

= €133 X

Ay % e

64 -43

= 395-6\ k.

e ST

struchurol rivets

w {12-64)

Sundaj
27 ockober 2013

=3
/I/

I,

e

2 I5A
= Rt
‘4 :
l[ooooo | 9 ®
" t -n
""—,l s & ‘]'\ _
] e { . . ::
TL £ < fack rivels

A= ]tht,‘t of tock rvels

I3 5
( 1ot ompression member

max.fn'fth F €oc mm)
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strut Hen there js Possibﬂ:‘lj of E)uck?fng of sirul

. ey |
Jt fock rivers are uyged 0 onnect

o

u——— Gussel Fla},e

45 view

fomPo:-: enils cP ’rf\e

between strut touck rvels. To Prcvenf; f:uci;!inj of compon '
onen

frd = b Mk P i
rollowing  condihon  shoulcd by Sansfred

C}; -){Dmii:cngn; .= j“ =1
(éml'hj ('cmjaon m,
CBmin 15 Mt of
Zuy Ghd ’?yv)- '
o 0> dshal = -
!. CZwin) -of buiil up stul o el
N 1
j FOI’. bui” up - shol 2 min 1‘:5 m;hi My S
l s of Ex-x_ and 24y becouse X and ¥
g e T.’:‘:___'_ e are Fh’ncfpal axes.
e \
e MNERNSL , <o it ol it
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:jm,.

-

Q. A conbnuous Pn'ncipal roftes Cmain POm'PreSSi'on mf-mbc/

in a

truss) of o huss is

S m

long beh,gem im‘ofned Tale

ConneC}‘iDI'ISA J} consists of 2 35A - 30X go X & mm on both

sides of 16 mm 3usse%
n'veHecl !z] usimg 16 mm dia.
Effective len\gf’h is taken o5 (0-25 % diskance

Pio}e. The +wo on\_gles aore kck

rivels

ot 30 em intervals.

bc}u)m “H'\C

intersection). Find the lood CG:UI'ng-CaPociy of the rater.

Note:

XY -
are used For
built up

W& hoo

—QGliven : JSA 90X 30X & mm
g Ag = 1379 mm®
rxx = rij = 2?‘5 om
2w = 34 F mm
Zvv =175 ;mm
(xx =Lyy = cCenivoidal distance from
ongle W6
Coa il oe - :
2 Sac
o o
g0 o
136 72

Principa! tofter

ongles

Q

| T
ol = F o y
Serrton,

- e

Y.~

’?‘K
|

7 U , Tue =34 F mm

/ :

= 5

T

= K b = PG

i
% \ W dav = T:fb M
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S S 0000

2 i5A goxgeXX |

!
A ;.

Aq - 3r055 cffechive « ¢s area.

A9 = 2x 34379 ﬂnrnl

pzrmi ssible  axial com pressive shress
depends  on. D,
(‘/1 Jsbpad] = -—{:.._..
(25!11“1)
| - effechve iénﬁ}h of shul = 095 x5
= 2-55
’érﬂi‘h - . g é)"f-’ (]?“IC} ?'f‘l = 275 mm

7 Recouse of buiti up shut Sy and Yarp

$uv e i 2 J’“ - 275 mm
\/ 2@

i-e. . 2xx doesnt gei doubied.

principal axes)

Note:
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1’-0; A = 92- 12
: 272

Sac = 90 - x (90-7%2)

= 8%5 Nln“!mz'

Pso?e = 8ac X A_fj
= &5 x " 2¥X13738)

= 24152 kN.

Check for buckiing  of colurmnn mponents  behocen ack
Fvets.

To Prweh} bu ci<ling,

P
8 2 )CDmrm et P 40

DNl s \ M
2 min
300
e A Lo = Pwv = V75 ma
7-5

so buckling of components wili

Design of com pression member .

ook (P & given, we htwiedo B dhe wize LF memb‘
Procedure :

) Assume Sac ( for

rolled sectiona assume
Gax= 60 - 50 THla 2 for buill up sechon a5

Sume
Sac = 310 - i2¢ mPu)

Hiﬁh vaiue FUF j)l_li;} UP 6‘3(%‘1}3[’]5 bPCQiJS(_’ He “"
bucklin obsibiliN s :
3. p ) '7 is. fess . ( Ixx © JJI)

' ; $
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(}b ﬁnd CAJ) l"CqUi'E“o’

CArequired = __P
6‘GC

ce) Selecl a surtable sechion  fom e given sel of
Sections ond find 2. Sac. . |

G’*) fAind  Psafe.
PSofe = Gac "x_<Aj)'fww‘c3ec’” = "P(}ﬂ;lfcf) i

Then, &a:'sf\gn i5 sofe.

Two chonnels are placed bock o back and “ysed as
. | B
olurmn | SPocmg of columns chennels 5 such thal 3 J
. : e dyy
1f spadrn g of channels is doub)eo‘, then looed carr 1N
wpacily is __ g

(a) 1s doubled - k> 15 halved

c) remains  same cd) none.
[Y
S T I ON
! »
Cipb X - Cq.
N ) | S
: X
| : -
masand B B8 b voe
o
| S
Ixx = Jy¢y
P;_’( S ﬁzE]W‘;ﬁ
L?.
2 -5
PCI L | Gl = 4 sy
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N l bt ; P
X il e i{ S_G Yoma
F A - | A ? 2
i 25 .l ‘
Iy
Jux remains  same but lyy increases (due fo T A
formula ) _ :
P TOE Jwin TN
51 Lz
Pe will not b2 c’nan\gad if spocing is like ke .

ok

So while designing built colwmn, odjust the column
) 2 ) 1y |be
roi"ﬂi)sﬁm% \SU(}_’ ‘:_%ﬁl(j? J)(X - ‘J‘i’i S Tﬂm Cm}mn 9\)'1'

: A L
eq/u.aifj strong  aboul both..axi5.

Q Desigh of built up e of effechve Ienij jom to cany

.
on axial load of (750 kN. Use hwo chornels Plafed Lock fo

Lock. Availeble C}wh-ne,. csechons are

L=

JsmMC 2590 :
A‘j = 386? m e
Ayxx =999 o
Sy = 23B-8 mm
CYY = 25 mm

It

- Jacx

A 4 .{1
23R16-8 X110 mm
4 4

Jey = 219 X0 @™

31601C 300 - g

Sy 2l 84 ram

Sy = 2618 mm,

Ik = €362:C X107 e
Ivr = 310-8 X 16" mm

L
! b \ T
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A Sac |
* 80 ioO-7
go 92-8
100 e4
110 F3 3y

W
assume  Sac =
(Aj)rec}‘:l = L

6:1(.

FE0Xi0° N

Since we hove Jo selecl. - the ‘size of He chonnel &er"i‘oné

di1¢ N//mme?

For -each channel, (ﬁ,,},e?d ~ €R8i1&8
-4 T

th gx1s.

R

110 MPa ( becouse st is a buill up (b}ufnn) .

{4} Selecd z- 38mcC 250
¥ 1€
LI o M
Gy= 25773 l |
Nl W ! b
e i NN TR G |
i : e . GG BT
? ! | X
: i
)| ! |
Yo ly |
S
Provide spacing (S) Such el 154 =lyyv., S0 thal, the ~
colwmnn  is .t"(;uo“j \ShOng about bo .
Note: |

By providing Specing (6D}, we have increcsed .1 of

individua] channei secHons'  fom

Jyr = 3816-8 x;o(‘ e It means thal

Jﬁ_is increased. 7t mean thol Iy incresed (238 mm—*99. 4

Clyy, =219-1xi0") h

{:or bul‘” uP column
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Rl

L

so, for built up column,
‘ Rxx = 2vy = 894 mm.

i) |
Poafe = (Sac) x Ag.
(Aj)fm.aaa = 2% 3867
Sac "dfzpcnds oFy — AL
y %= ik
Zmin !
A 10X10° men
354 mm C2min pol| 23 Gmn
= 300:6 mm. (ANL0 mm  Cie. thax.
pumissicle slenderness ratio)
Hence. safe.
Fof A =300-6
Gac & By- 06 {84-75-3 )
is
= X3-S5 N/mmz
fe = -'S.a.t ¥ -l A ‘_\) .
: i | __‘pmwd-ed’
= X85 X (2X3£67)
= 645 F kN “ 4 TEe kN
Hence, Qns:a?f.
Note :

Column  became unsafe becouse | Img%h-of clamn j=
b g, B - :
very igh. 50, chose twg J5TIC-300 ond check for
+he iood C“"J"”j’ {‘aPacié{.
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(i) Seled 2- 15mMcC -300

I\{o ,Y
td{?\ ,i 2 s iNem
e |

2 QY.
2 min
j0x303 _
11£-1 o IS pol 9218 mes
= &467
For A = 84-67.
Sac = OvI N\ EF 5
3 il ——— (1607~ g2-8)>

Pabe (= Guc x A
= 97-01 X (2% 4564)
= 885 kN > 750 kN.
. i o des’:ﬂ” is safe .
(1) Epocing of channels {5) '
Jxx = Iyy

Y i

i 32 e hENE
2 channels ¥ 2-chanels. Ixvo Ay L?
5 = 12Z-5 mm
F

Prowde 5{)ac'fn_5 o
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