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In a cantilever column, the compressive load is applied by the e
eccentricity of e, as shown in the figure. The column height is | with
the bending rigidity of EI. P

a) Derive the maximum horizontal displacement of point B as a
function of eccentricity, force p, and EI. ~ 1B

b) Sketch the relation between the maximum displacement and
the applied force p.

c) Determine the maximum bending moment and maximum
normal stress.

1 The best solution would be using the non-dimensional variables

& Shah.fi

A\ /4




"l B . i
(\M -
EX L 3 ( MM
X < Qa
? g+— Je—
ST "L j<—- —
=Bl  M=_ET

M- P(€+S-(7) =/J(e+5)_P.J

5,/:.7”; ple<s) - Py

EI‘j//,Lp.J: f,(e»rs)

\;”_r é.;—.g(c+5) Po- A
9+ /\LJ S A (eS8 o

J= A.Sadn « B Cspa < (e+8) > a/; f-\-Cshx R ASK A

{»(O)z‘ —_ |3.\.C+g:\=) ’3:-6_J-

3(9)=° - AA =eo ='—> A:e

Y= —(e«8)sA% 4 (e+S) ;(e+£){: “SA \}

Q= (efg)[l—cesr\xj
Jer)=§ = g=(e+<s)£t-c°s,\l_:l

= e+\§ ,(e+5)C°SAL = e_ecs)l _§ Sshl=e =

Scshle e-—cos) = g. e z<=il _e(— 1)
Ces) (. CshL

— |5 e (seere-1)|

@ shah . (R




_S'M-Il

e—) <-—>

g; C(SQCAL P‘, |‘
S S ‘
/ (—\—r*>:
AL \
4 _.S,e = ¢ Sechl_e, e et
Mer o \5
%Amax - € SCCAC& 7
P
{
< - o(-Li
2
r P
z 2 2 NN
A 2 P & [ o~
/\:f_=>/\L:_,L;f__; = n Q\C«
/LL c ;:Z Css
P
E < haé‘
¢ z2 2 <\1\
’\ L . noor @{)\L: & Y V\P 4 _E1I <2
~n < ‘[{—7—‘ -

Am“_o(L.SCC(—r) s
y =
FE
Aqu X §2C< TL r) 2
L
'AM«
Ar(0.01,7) L
Ar(0.05,7)
Ar(0.1,7)
Mma 'FAM";P-D(_LSC((R )')
~ —
e
P e
- p-€
3 e F
M
Mm&o(
— M=PpP-e

& Shah.fi

A\ /4




