Tutorial 1  (Solution)

Q1(a)
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Apply boundary conditions,
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Non-trivial solution:
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For lowest buckling mode, n = 1
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Effective length factor ( = 1.0
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Q1(b)
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Apply boundary conditions,
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 Effective length factor ( = 2.0
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Q2 (a) Anti-symmetric buckling
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Consider AB
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Boundary conditions:


a) at “A”, 
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b) at “B”, 
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From moment equilibrium, 
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Consider BC
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(3)

Substitute (1) and (3) into (2),
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Note 
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Bisection Method

Let   
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	No:
	x1
	x2
	x=(x1+x2)/2
	f(x)

	1
	1.00
	1.57
	1.285
	-5.9

	2
	1.285
	1.57
	1.428
	-1.4

	3
	1.428
	1.57
	1.500
	5.85

	4
	1.428
	1.500
	1.464
	1.13

	5
	1.428
	1.464
	1.446
	-0.32
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Effective length
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More precisely,
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Q2 (b): Symmetric buckling
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Consider AB

Similar to the anti-symmetric case, 
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Consider BC
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At joint B, 
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Using bisection method 
(
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Q3
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Apply boundary conditions,
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(Both sides 
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Verify: 
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 for free cantilever, 
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Q4
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Segment AB
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(2)

Segment BC
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where 
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(3)



[image: image116.wmf](

)

L

v

v

B

l

¢

=

¢
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(4)

Apply compatibility:
(1) = (3); (2) = -(4)
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For non-trial solution 
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Q5
	For 
[image: image121.wmf]2

0

L

x

£

£



[image: image122.wmf]Rx

Pv

EIv

+

-

=

"



[image: image123.wmf]EI

Rx

v

v

=

+

2

"

w



[image: image124.wmf]2

cos

sin

w

w

w

EI

Rx

x

B

x

A

v

+

+

=



[image: image125.wmf]0

)

0

(

=

v

   (   
[image: image126.wmf]0

=

B



[image: image127.wmf]0

)

2

/

(

'

=

L

v

, and let 
[image: image128.wmf]2

L

w

j

=


(   
[image: image129.wmf]j

w

cos

1

P

R

A

-

=


	
[image: image130.wmf]P

b

P

y

x

b

v

C

R

=b

v

C

/2

b

v

C

/2

A

B

C




· 
[image: image131.wmf]P

Rx

x

P

R

v

+

-

=

w

j

w

sin

cos

1


Also: 
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Eliminate vC, 
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Since 
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Given 
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Trial and error, 
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