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Understanding Gmax
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Gmax

How much 
force  does 
the surface 
absorb?

10% of concussions 
caused by impact 
with the surface 
(Guskeiwiczet al, 2000)
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Gmax - Definition

Å1 G= acceleration due 
to gravity

ÅMeasure magnitude 
of impact ςpeak 
deceleration

ÅGmax = maximum 
negative acceleration 
on impact
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Gmax

ÅHow many GΩǎ Ŏŀƴ ǘƘŜ 
surface absorb? 

ÅHow much returned 
to athlete?

ïHigh Gmax = less 
absorption of force by 
surface
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How is Gmax tested?

ÅAmerican Society for Testing and Materials 
(ASTM)

ïSynthetic Turf
ÅF355

ÅF1936

ïNatural Grass
ÅF1702
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ASTM F355 ςTest Method

ÅF355 Device

ïDrop  weighted missile 
from standard height

ïAccelerometer in 
missile measures 
impact
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ASTM F355 ςTest Method

ÅMissile ς20 lbs 
(human head, neck), 
flat faced

ÅDrop height ς2 ft. 
ïмфслΩǎ ŎǊŀǎƘ ǘŜǎǘǎ 

(Gadd, 1966, 1971)

ï Impact energy during 
football game (Reid et 
al., 1971)
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ASTM F1936 ςTest Procedure

Å3 successive drops on 
each test point (10 
total)

ÅGmax ςaverage of 2nd

and 3rd drop
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Maximum Gmax

Å200 G

Å>200 G= life threatening 
head injuries may be 
expected to occur

Å200 Gςaccepted by U.S. 
Consumer Products 
Safety Commission


