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The Study of Dynamic Load, EMG and Training Effects in Plyometric Weight Training
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Abstract

The purpose of this study was to investigate the
kinematics, dynamic and neuromuscular innervations
characteristics of Counter Movement Jump (CMJ) in
order to understand the effects of jump performance,
biomechechanical parameters and EMG activities
during different plyometric weight training.

AMTI force platform, penny electro-goniumeter
and Biovision EMG system were used to record the
ground reaction force, knee angular displacement and
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the EMG activities of Soleus, Rectus Femoris and
Gastronomius lateral head. Based on statistic analysis
the results were as follows:

1.The parameters of time and velocity:

By increasing weight load, the time of eccentric
and concentric phase increase significantly; flying
time (indicate sport performance), the eccentric
and concentric knee angular velocity decrease
significantly (p<.05).
2.The parameters of strength:

By increasing weight load, the eccentric average
force, concentric average force, the maximum
force, concentric impulse increase significantly.
This shows that CMJ with weight load have
significant influence on lower extremity.
3.The parameters of power:

The maximum and average power increase with
increasing weight load, then they decrease. The
power vs. weight load curve shows the relationship
of reversed U. It demonstrates that different weight
load have different influence on power output.

4. The parameters of EMG:

In the eccentric phase, the mean EMG amplitude
of Soleus and Gastrocnemius lateral head don’t
differ significantly between load conditions except
Rectus Femoris, this show that there are obvious
effects of load on Reutus Femoris. In the
concentric phase, the mean EMG amplitude of
Soleus , Rectus Femoris ,Gastrocnemius lateral
head don’t differ significantly.

The eccentric and concentric IEMG increase
by increasing weight load because of recruiting
more motor units.

Keyword: EMG, IEMG - kinematics, dynamic,
eccentric, concentric
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