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Aspects in Injury PreventionAspects in Injury Prevention
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What is Biomechanics?What is Biomechanics?

““ Branch of mechanics that is applied to biological Branch of mechanics that is applied to biological 
tissuestissues””

““The study of mechanical motion in biological The study of mechanical motion in biological 
systemssystems””
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The two main goals for the science are:The two main goals for the science are:

performance improvementperformance improvement
Injury preventionInjury prevention



٤٤

Biomechanics 3Biomechanics 3

How does injury occur?How does injury occur?

There must be a mechanical load.There must be a mechanical load.
This load could be acute ( one or few repetitions This load could be acute ( one or few repetitions 
with high loads) or chronic load ( many repetitions with high loads) or chronic load ( many repetitions 
with low load).with low load).
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What are the loads What are the loads 
encountered in life encountered in life 
and sports?and sports?
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Some mechanical Some mechanical 
concepts:concepts:

–– Force (A pull or a Force (A pull or a 
push)push)

–– Torque ( a force Torque ( a force 
directs off the center of directs off the center of 
rotation)rotation)

–– Mass ( the amount of Mass ( the amount of 
matter of body)matter of body)  or or 
resistance to change resistance to change 
in the linear directionin the linear direction
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Physical laws related Physical laws related 
to injury:to injury:

mvft ∆=

EFd ∆= A
Fp =
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LeversLevers
1 1 –– First classFirst class
2 2 -- second classsecond class
3 3 -- third classthird class
------------------------------------------------------------
What is the dominant What is the dominant 

lever  kind in the lever  kind in the 
human body?human body?
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Tissue BiomechanicsTissue Biomechanics

BoneBone
–– StiffnessStiffness
–– StrengthStrength
–– ElasticityElasticity
–– PlasticityPlasticity
–– Yield PointYield Pointtt
–– Area under the curveArea under the curve
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Comparison of bone 
properties with other 
materials.

-Glass: brittle, stiff

-Metal: stiff, pliable

-Bone: Elastic, weak
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BoneBone

Comparison of bone with 
other materials using 
standardized procedures .

Bone is flexible and weak
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BoneBone

Load rate and its 
effect on bone 
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BoneBone

The contribution of 
muscles in load relieving 
of bone 
- With muscle contraction, 
the bending load is evenly 
distributed.



١٤١٤

BiomechanicsBiomechanics
BoneBone

-Fatigue of bone under 
repetitive loading.

-   Fatigue fracture occurs 
only when the remodeling 
process is outpaced by 
fatigue process

- Wolff’s Law: 

-“Bone is laid down where 
needed and resorbed where 
not needed”
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BoneBone

The effect of 
aging on bone
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- The effect of aging on 
bone mechanical 
properties.

- With aging, both strength 
and stiffness decrease.
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Tendon and CartilageTendon and Cartilage

The regions on the curve are:

(1)The tissue elongate with 
small increase in load as the 
wavy collagen fibers 
straightened.

(2) The fibers straightened 
and the stiffness increases 
rapidly.

(3) Failure of collagen fibers 
occur after this point.

(4) Maximum load 
representing the ultimate 
tensile strength of the 
material
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Tendon and LigamentTendon and Ligament

The load –elongation curve is 
converted to load-joint 
displacement curve 
correlating with clinical 
finding.

It is divided to three regions:

(1) The load imposed during 
the anterior drawer test.

(2) load placed in ligament 
during physiological activity

(3) load imposed on ligament 
from partial injury to 
complete rupture
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MusclesMuscles



٢٠٢٠

BiomechanicsBiomechanics
MusclesMuscles

Mechanical components 
of muscles
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MusclesMuscles

The relationship between 
macromere length and 
relative tension
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MusclesMuscles

The contribution of 
muscle mechanical 
components to tension
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MuscleMuscle

The relationship between 
force ( Muscle work) and 
velocity
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EquipmentsEquipments

Running and shoes
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EquipmentsEquipments

Shoe anatomy
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EquipmentsEquipments

The effect of mid sole on 
vertical ground reaction 
force
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THANK YOU THANK YOU 
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