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Physics and Biological DesignBIOMECHANICS   AND 
SKELETAL   SYSTEM

Statics--gravity Dynamics--motion

General Capabilities of 
Supportive Systems 

1) Accommodate Size Increases

SCALING

General Capabilities of 
Supportive Systems 

(continued)

1) Accommodate Size Increases

2) Accommodate Direction Force
Application



2

Compressive > Tensile > Shear

St. Paul

CompressionTension

Shear

If bone is so strong, then 
how does it break?

1) Stress concentration

If bone is so strong, then 
how does it break?

1) Stress concentration

2) Loading
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Asymmetrical 
loading

Ways to Prevent Breaks
(external)

100CCounter
-weight
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Ways to Prevent Breaks
(external)

100C

Brace Size

69 838 48

Ilio-tibial tract 
= IT band General Capabilities of 

Supportive Systems 
(continued)

1) Accommodate Size Increases

2) Accommodate Direction Force

Application
3) Duration of Force Application

Duration of Force Application

• Continuous Atrophy
aneurism, tumor, dislocation

• Unstressed Atrophy
weightlessness

• Intermittent Hypertrophy Intermittent       Experimental Intermittent       Experimental
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immobilized

exercised

Internal 

Response of Bone to 
Mechanical Factors

STRESS Trajectories

Figure 4.42

Piezoelectricity

++ ++ + ++ + + + + + + Quick Summary

• Environment of forces affect design
• Physiological response of bone to forces
• Next,

– Evolutionary response of skeletal system
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Bipedal Locomotion
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Special problem in bioengineering
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SUSPENSION SYSTEM
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SUSPENSION SYSTEM
Static Support

*

*
Nodal
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SUSPENSION SYSTEM
Form and Function of the 

Vertebral Column

Differentiation Vertebral 
Column


