19

35,5 B%k’;nj g elqﬁl\c. column Ioac)arJ ot the centroid
0¥ e cross- Sectio
[Beaqm J«‘%cven’ﬁap eﬁ\mﬂm applfcs ; con Stant El/ codum iz
%l\s [Uvéeoﬂy é’h‘a[q‘d' J a xiaf S—owce > g wd seppont Akl
e ane applied Throvsk the centreid.

Rr s the valiw o3 [ Thal can heold The column v q
ISl[qbd‘ly Iedormed  pos/tlon.

i

S

vE - Column is P;hﬂ“J Top and bstTan.
Col,u»nm Note that 'TLLe rf)o\NZcmtuD Sunpon?"

N lenstl, £ veactims me zevo (o sheas

I've o‘Qérww\.a—gD (/OZ()MV)>,
~To _appely the beanm direvential
eqvatior , the laterald Jedect o

777 ‘ v IS assumad 15 bhe amoll,
| , >
Constds, a FiD 94 Th uypet h \E ler
Cpacl of the doYormad columa, 1 (no shea
| \/‘ Serce )
L ZMa Z0 = Mt Reny | %H
| =2 M= PC.(”\/ fjcr
| Rpply beam eguatioe:
1 — Ry
ax* ~ ET Z1

2ty ForY——
YR TERETS =0 This s an eisenvalue ?roé/em,

=
7= a-sin [EEK b cos\[E el b
' & Wl 19 =1/ CoS E;IX ) whoe & a

OVL»Q ;-ouwo’ S"Y‘d"‘? The lodofflola/ly condatimS.



B0

7(X=O> =) =7 b =¢) (No‘f‘e: M(K:o) =0 qnd
> . M()('—‘,Q} c0) ave aufa”‘-ﬁ""/‘qﬂy
vix=) =0 Z7 qesm\EL=0 satisiled )

a =0 5/\\@5 & Telylal €olo’f/‘cm_, s we seodc Vadves of
= :
% (the ersenvadves ) Sev whick
VB9 =)

= R
| hes, Vet =TT
T ET
Sr‘/ FFer = 0?7 | %’DYV n=)2a, 3, ¢ Th's /\S' The

E‘)}"" LJCHM& gof“”’sJIQ. The EUc\r{er) 5114‘0(5

e — = |
>/ = Q' sSin égjl: Q o The c'QZVL;uVlC')L/WS’ ore
Correﬁ?mouwj 1o each eroon Valve,

Pcv-
; 612

-

\L\cw

~ATES TS
— YA e = 9z

z7 -

!

Note thal e 0> ] caws can ot cccor physicatl,
Lwith oot M tenmodiate laTenal suppan[’s_,) si'pece the
ln=| bucklivzj Would occovr Sirst,

IDISQ’QVQVJ bOoMJ.arr’y MV)OLC""’\WS l‘U“{ Pmducg Ol,{}}ewed
H Ved ves (PC.‘P. Saoe eYamPIG‘J ane Shourt lbelo v gfdh

Fa lowest {oucHiwg lsad.



3

B, .

—>
ho votatios),

| 772: MET /) Sree verticad

Y
-

2
o - i si
(3%)

|
The ‘f'wb- Caoses o The /e}',' ave devived @ the Previous example,

| \)$|’ Aidervend boundd,\y condjtions. The case ™ the pnisht
15 Li¥erend becavse Shewn Jovce is preed jn the dedermed

,coluwm Tor tus case cansider a FBD of The Ve Pavf‘.

EMp =0 =M+ Tery = Vex
=> M=- Fer¥ tV X

<YV
M o
i ‘ 'V)’pp/x/ lOqu Qq()a*/\dvr-i
d"z\/ M - PCV‘ Y F y_’__X
dx? ~ E1 - g3 E1
d27 n ’Pcr'\/ = \/‘X
Ax? E3 1
o ‘ P R Vex
Y= q-Sn Ech the cos\gmX T .
- \/-JZ
B7CESELE Y(x=2) =0 => G.sim \| 20 1 57 =0

)
n

«J\/
} xgp = TP \/g CSWQ+ O (2)  (Nefe® M(x=0)=0 |s
avte, setisdied )

iFWam (N awd (2) ¢ A&+ Sin ‘};S'f/Q E JQG‘\[%'QS «'&%‘J} e
r2ET
(6.659 D)

A\S/'h’)p,/\})/g Ta»z EP/Q = EJ = PCn g




32

|
:NOfQ Thd aU 0(7"‘1-( §‘UY‘MU!45 ;TJV‘ Pcv‘ Can e WV"\#E‘/L

| as TTZ*E'_\'
&r = ieye

Whew Ik is the edyective length Sucter. R )5 the = rtiad
ength & The colomn betwen [aor‘MLs oy 1nblector (whee
M :D>
| k2| Seor ?L‘ws d beth ewds

=2 Sar cantilever

:é B—w IOQ"l? E’,V'JS g‘?Xé—c’ a‘ﬁminﬂ' v\o+a+/\®q

= 0.6999 Ser the ?}nn%'-%\xco' Case



