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STRENGTH AND STIFFNESS
DETERMINES MATERIALS BEHAVIOR
UNDER LOADING

Stiffness?
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Compressive strength?
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COMPOSITION AND STRUCTURE OF
BONE

What else affects bone strength?
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~_ (inner bone and porous)
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Articular cartilage

Spongy bone
Epiphyseal line
Red bone marrow
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Basic Biomechanics

Stiffness-Flexibility
Yield Point

Failure Point
Brittle-Ductile
Toughness-Weakness
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BONE RESPONSE TO STRESS
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‘ BONE REMODELING |

L wi> aubd o Jolw Ulgxiwl saxe S8 JSu
Ly ) wuad Ulgxiwl s (blgo Wsly cows ) wi>;l

5 RGUW T W SVAY

L cewMSeiiwl 9 cuwMigiiwl wulled Jsls

03¢ JudlS U S0 U aS cowMSeiiwl wudled ade
owl 0o sulg=iwl

9 Ulgxiwl Gws)S Sy by a8, ol Jio idled
owl $OS Las Ulgiwl | JuSiiw




5l s @S cowl iz Olgsiwl JuSeis Jolar Oyl xS JSoi

(02JLU Ulg=iwl 905 ) cowl 05135 &, Li=;L ol



‘ REMODELING AND MODELING \
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WHAT TENDS TO DIMINISH BONE
DENSITY (ATROPHY)?

: Bone atrophy
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SPRAIN AND STRAIN
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Figure 1. Lateral View of the Ankle




FRACTURE MECHANICS

LOADING MODE

Tension Compression Bending
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Figure from: Browner et al: Skeletal Trauma 2nd Ed, Saunders, 1998.




‘ FRACTURE MECHANICS \

Bending load:
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Figure from: Tencer. Biomechanics in Orthopaedic
Trauma, Lippincott, 1994.




FRACTURE MECHANICS

Torsion
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Figures from: Tencer. Biomechanics in Orthopaedic

Trauma, Lippincott, 1994.



‘ FRACTURE MECHANICS \

Combined bending &
axial load
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Figure from: Tencer. Biomechanics in Orthopaedic

Trauma, Lippincott, 1994,



‘ FRACTURE MECHANICS \

. 1.6 X stronger
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Figure from: Browner et al, Skeletal Trauma 05 X Weaker

2nd Ed, Saunders, 1998. Figure from: Tencer et al: Biomechanics in

Orthopaedic Trauma, Lippincott, 1994.



‘ FRACTURE MECHANICS |

Time of Healing
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Figure from: Browner et al, Skeletal Trauma,
2nd Ed, Saunders, 1998.
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