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<¥E 4-1>

Function and constraints Maximize
Tie (tensile strut)

stiffness, length specified; section area free as/p
Shaft (loaded in torsion)

load, length, shape specified, section area free o‘z,”/p
load, length, outer radius specified; wall thickness free arfp
load, length, wall-thickness specified; outer radius free .a}n/p
Beam (loaded in bending)

load, length, shape specified; section area free o} 7
load length, height specified; width free arfp
load, length, width specified; height free s/
Column (compression strut)

load, length, shape specified; section area free aglp
‘Panel (flat plate, Joaded in bending)

stiffness, length, width specified, thickness free p
Plate (flat plate, compressed in-plane, buckling failure)

collapse load, length and width specified, thickness free a}’ %o
Cylinder with internal pressure

elastic distortion, pressure and radius specified; wall thickness free orlp
Spherical shell with internal pressure

elastic distortion, pressure and radius specified, wall thickness free aglp
Flywheels, rotating discs

maximum energy storage per unit volume; given velocity )
maximum energy storage per unit mass; no failure arfp
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Function and cunstraints Maximize
Tie (tensile strut)
stiffness, length specified; section area free Efp
Shaft (loaded in torsion)
stiffness, length, shape specified, section area free G'2/p
stiffness, length, outer radius specified; wall thickness free G/p
stiffness, length, wall-thickness specified; outer 1adius fres G'"3p
Beam (loaded in bending)
stiffness, length, shape specified: section area free EV/p
stiftness, length, height specified; width free Elp
stiffness, length, width specified; height free E'3/p
Column (compression strut, failure by elastic buckling)
buckling load, length, shape specified; section area free EY/p
Panel (flat plate, loaded in bending)
stiffness, length, width specified, thickness free EV/p
Plate (flat plate, compressed in-plane, buckling failure)
collapse load, length and width specified, thickness free EV/p
Cylinder with internal pressure
elastic distortion, pressure and radius specified; wall thickness free Efp
Spherical shell with internal pressure
elastic distortion, pressure and radius specified, wall thickness fre= E/(1=vp
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