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3. Ot2l practical problemOf| CHSIY| Z[H LA E TIHSIA|2.

Design a minimum-mass column that is subjected to an eccentric load, such as those applied by a

jib crane. The cross-section of the column is a hollow circular tube with R and ¢ as the mean radius

T

e L

and wall thickness, respectively.

7

The stress, buckling load, and deflection are constrained to allowable values,
(0d<0o,, PSP, 6§ <A)asshown in the data below. The maximum radius-to-thickness

ratiois L2/t < 50, and the bounds on the radius and thickness:

001<R<1 0005<t<02m
The notation and the data for the problem are given as follows:

= Load, 50 kN

= Length, 5m

= Mean radius, m

= Young's modulus, 210 GPa

= Allowable stress, 250 MPa

= Eccentricity (2% of radius), 0.02R, m
= Allowable lateral deflection, 0.25 m
= Mass density, 7850 kg/m’

= Cross-sectional area, 2nRt, m?

= Moment of inertia, nR*t, m*

= Distance to the extreme fiber, R + Et, m
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An analysis of the structure yields the following design equations:

Normal stress:

Buckling load:

_ m’El
417

cr

Deflection:

()

(M ? A= 2He 2AH BH=E LA (5 pts)

(2) MATLAB optimization toolboxE 0| &30 Z|&SHE FSHA|L (sqp algorithm O[&).

7, = (L 0.2) (10 pts)

(3) SHeot M=

= a1

A plot. (3 pts)

(4) MATLAB global optimization toolboxE O|83%t0] X|Hs|E H|uSHA| 2. (10 pts)

(5) SNt A4

11/04/2024

IEtE, EA M +=Z-HIPY plot, function contourO| A HA#Ha =2at

2 ™I plot, function contourdf|A] MAH 4

FE plot. (3 pts)



