P 350

_R_ —_ = 266.7
A 1 + 0.3125
For [.{] = 80
k
P
R 30 044
A 1 +0.8

A =0.06*0.019 = 1.14 x 103 m?
= 3.4295E-8

k = 5.485E-3

= 72.93

|~

350 * 1.14 x 1073

P, -
1+ 1L 53186
4
P, = 342 kN
8.
R
- — ' 4\
4 \ p
P \Jom, <~
M
e

@x=0,y=0..A=-M/(a?El
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Elﬂi:-Py+Mo—Rx

y =Acos @ x + Bsin a x + MJ(«? EI) - Rx/(«?EI)

%=-aAsinax+chosax—R/(a2EI)

d )
—2y=—a2Acosax—a2Bsmax

@x=0, -0 . aB=RI(?E]

or B = R/(e® EI)

@x=10¢y=0

S.0=Acosal + Bsina f + MJ/(c? EI) - R £/(c’El)
or0 = -M./(«?El) cos o £ + R/(<’EI) sin o ¢

+ M_/(«?EI) - R{(EI)

orQ

(M,/o?ED) (1 - cos af) + R/(PEIL) ( S¢E _ ¢
o

-M, (1 - cosa?)
[sinal’ _ L’]
(03

Moments about the left end

orR =

M + R = M,
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Equating 1 and 2

M,-M -M (1 - cosaf)

¢ sinal _ ¢
a

-M_{(1 - cosaf)

° [sinae ~ e]
o

M {(1 - cosa?)
. e + o
[sma _ Z]
x

M, ’}(1 - cosaf) + [sinaf - L’]]

<
<
[

o

sinal

X

sinaf)
o

[ sinaf e]
(03

M, (- afcoswf + sinaf)
(sinaf - af)

M, (-fcosal +

I
=
RIR

M =

M(af - sinaf)
(ol cosaf - sinaf)

p, - 2025 El
02
. p . 5.063 EI
eZ
, P _ 5.063
o = ___ =
EI IE

& o = 2.25/¢
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M(2.25 - 0.778)

M, =
° 225 x (-0.528) - 0.778
_ -1.472M
2.191
M, = -0.672 M
9.
1 A ] d2

= Bl &Y - _py + M,
P de

+a’y =a

l
|
l
‘j y = Acos a x + Bsinax +
}
’ i dy _

—Z = - o Asin ¢ X + « Bcos o x

dy 2 2_1![_
P

o

X
| d? 2 2
})MO )7' = - a” Acos « x- £~ Bsin®x
b v aweny dx-
~
p
@x=0,y=0
M
0=A+ °
P
_M0
A =
P
@x =0, ﬂ =0
dx
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Pa —a?Acos¥ !
EI
A——E.Esecan? = - A secal
EI P

.M =-P x - Asec af; & M = PAsecal

hence

y = - A seca . cos ax + A sec of

Deflection at the free end

=-Asecal.cosal + A sec of

= A (sec ol - 1)

10.

.
-

Let A = eccentricity /
/
EI -d—zz = - Py + A) /
dx? [
|
d%y P P
— + —y - — A ‘d
dx? EI EI ~
i
&, aly = -a?A 1\

Complete solution is

y=Acosax +Bsinax-A
:x=0,y=0
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SL.0=Acosal +Bsinaf-A

A.ZSinzﬂ
B - A(l - cosal) _ 2 A tan—‘fc—g
sina . ol al 2
2sin—cos—
2 2
ol .
y = A [cos o x + tan —2— sin (ax) - 1]
The maximum deflection occurs : x = £/2
ies =Acos X+ tan XLsin®l _ 1)
2 2 2
= A cos ix—g(l + tan2 2t 1 ) = Acos®! [secz &L
2 2 ol 2 2
cos;

— o)
b = A [sec (2) 1]

The maximum bending moment = M_,,

where M., = P (6 + A)

_ n (70* - 50%
64

= 871790 mm*
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El = 1.744E11
a =+/(114.7E3/1.744E11)

a = 8.111E-4

&l 1318
2

cos ol 0.25
2

ol
= — -1
d = Afsec (2) 1

15 = A (4-1)
A =5 mm
11. Moments about A P A
‘ A_ R
PA + R¢ = P x 4A T —1—
\
R = 3 PA/L } \
|
! \
E1ﬂ=—P(4A+y)+Rx | ‘
dx? ' '
= -PA(4 - 3x/0) - Py l. W,
x|
ord_2Y2+aly=—a2A(4—3x/a) ‘ I R
dx P 4Dy
iey = A cosax + Bsin ax - A4 - 3x/0)
—:—XX = -a A sin ax + aB cos ax - 3A/¢
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A = 4A
x=4£4,y=0
" 0=Acosal + Bsina-A.1
B = .A (-4 cosal + 1)
sin o«
A - A cosal

~ B = -
sina {

A (1 - 4cos al)/sin !

Soy =4Acosax + A (1 -4 cos af).sin ax/sir af - A (4 - 3x/0)

& % - 4aA sin ax + oA (1 - 4 cos al) cos ax/sin af + 3 A/¢

For maximum vy, dy . 0
dx

.0 =-4aA sin ax + oA (1 - 4 cos af) cos ax/sin af + 3A ¢
a =~/ (5000/20000)

or o = 0.5

To calculate x

Tryx =15 m Soax = 42.97° & af = 85.94°
Substituting

S.0=-4x0.5x0.682 + 0.5 (1 -0.2829) x 0.732/0.997 + 1

or() =-1.364 + 0.263 + 1 = - 0.101 incorrect
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Try x = 1.4m .. ax = 40.11°

.0 =-1.288 + 0.3586 x 0.764/0.997 + 1 = -0.0129

Try x = 1.35 m .. ax = 38.67°

.0 =-1.2498 + 0.3586 x 0.78/0.997 + 1 = +0.003
Try x = 1.38m .. ax = 39.53°

S0 =-1.273 + 0.3596 x 0.771 + 1 = 4.356E-3

iex = 1.38m

& 6 =4x0.01x0.771 + 0.01 x 0.719 x 0.636 - 0.01 (4 - 1.38)

= 0.03084 + 4.573E-3 - 0.0262

5 = 9.21E-3m
12.
e
R¢ = 3PA R i]_
!
k- 28 o
\ |
@ x \ l’
T"L‘?Ti
&y xi |/
Eldx2 P(y + 24) + Rx R a1
L
CS is 24

y = Acos x + Bsin ax + %—21&

@x =0 y=0..A=2A

@x =1 y=20
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5.0 =2Acos af + Bsinal + %_E - 2A

0 =2Acosal +Bsinf + A

-A(l + 2 cosal)
sina

A (1 + 2cosal) s

.~y =2A cosax - -
sina{

inax + 3Ax/0 - 2A

dy

= A [-2asinex - o{l * 2 cosad

sinec{

cosax + 3/{]

d—z}; = Aa® [-2cosax + A + 2cosal sin

- ax]
sinaf

(1 + 2 coscad)
sina!

M = EI 9—21 = PA [- 2cosax + . sinax]
dxl

13.
4Ax(1 - x) _ 4Ax  4x%A
Pt T T T T
dy, _4A _ 8xA
s @
%, __sa
dx? @
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