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High Jump

• Mechanics of jumping
• Neuro-mechanics of jumping

• Technical aspects high jump
• Training aspects high jump

60 minutes to go
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Take off  mechanics

Vertical ground reaction force in the take-off

Time

����������	�
��������
���
���
�
����
������
�
�
������
���

���	���������
�����
����
���
������	���������

������	���

����
���
���������



19th NACACTFCA Conference San JUAN October  2009 Dr. Wolfgang Ritzdorf

Consequences

• There is some tendency in the jumping events 
towards „fast“ take-offs

BUT
• Finally vertical momentum determines the height 

of a flight
• Shorter contact times mean less time to produce 

vertical momentum

• Physical capacities must meet the requirements of 
the run-up speed and the take-off time
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Momentum

Vertical ground reaction force in the take-off

Time
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High Jump

• Mechanics of jumping
• Neuro-mechanics of jumping

• Technical aspects high jump
• Training aspects high jump

50 minutes to go
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Neuro - Mechanics

• The force-time history just describes the 
mechanical aspects

• It does not explain anything
• It's the neuro-muscular system that determines 

what happens during ground contact

• Reactive strength is the dominant quality
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GENERAL

• Reactive Strength is an independent dimension of 
strength

• Reactive Strength is the combination of eccentric and 
concentric muscle work in a very short time

• During the eccentric phase the activated muscle is 
stretched, during the concentric phase it shortens.
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Stretch Shortening Cycle

StretchShortening

Touch downAmortisationTake off
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Take Off
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Specifics

• Unlike maximum strength and power there 
are two specific mechanisms in reactive 
strength

• Storage of energy
• Reflex activities
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Storage of energy

• Imagine the muscle-tendon 
system as a rubber band

• While stretching it energy 
will be stored (eccentric 
phase)

• The energy will be 
released at shortening 
(concentric phase)

•
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Presuppositions

• If the muscle is not   
pre-activated there 
is no storage of  
energy (i.e. toes 
dorsiflexed)

• If the muscle is 
adjusted too “stiff“ it 
will collapse during 
eccentric phase
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Reflex activities

• Muscles have receptors in both the muscle and 
the tendon

• The receptors in the muscle (muscle spindles) 
control the muscle length, the receptors in the 
tendons (Golgi organs) regulate the muscle 
tension 

• This works involuntarily as a reflex mechanism

• The initiated reflex activities add to the 
voluntary contraction    
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The Muscle Reflex
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Order « contract »

Adjustment of sensitivity

Message « stretch »
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Presuppositions

• Once again the muscle must be pre-
activated in order to use reflex activities 
(i.e. toes dorsiflexed)

• Stretch must be fast (velocity of stretching 
is more important than amount of 
stretching)
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Consequences

• Adaptation is very specific to both exercises 
and surfaces

• Exercises should be close to the demands 
of the event

• Ensure short ground contact times
• Avoid heel contacts in all exercises

– (if so, reduce height or distance)

• With time athletes must learn to adjust their 
biological system - “stiffer“
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High Jump

• Mechanics of jumping
• Neuro-mechanics of jumping

• Technical aspects high jump
• Training aspects high jump

35 minutes to go
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HIGH JUMP

Advanced technical aspects

• Penultimate stride
• Take off

• Bar clearance
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HIGH JUMP

• Finally it’s the take off that counts

But
• It’s the penultimate stride that forms the 

presuppositions for an effective take off
– At entire sole contact shin of support leg is vertical
– At entire sole contact knees are almost parallel
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HIGH JUMP

Advanced technical aspects

• Penultimate stride
• Take off

• Bar clearance
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HIGH JUMP

Take off

• Touch down

• Toe off
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HIGH JUMP

Advanced technical aspects

• Penultimate stride
• Take off

• Bar clearance
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HIGH JUMP

Bar clearance

• Arching vs

• Rotating
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ARCHING

ROTATING
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High Jump

• Mechanics of jumping
• Neuro-mechanics of jumping

• Technical aspects high jump
• Training aspects high jump

15 minutes to go
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HIGH JUMP

Training

• Training year

• Training philosophy
• Training details
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Training Year

Some specifics

• Use of competence from other sports in the GPP. We use boxing 
for general conditioning and gymnastics for building up general 
body tension and specific skills both physically and technically.

• Performance levels should never drop down by more than 5% 
under the mean level.  A 2.20m high jumper should be able to 
clear 2.15m at all times of the year. 

Athletes at the elite level with many years of experience in regular 
training follow a different system. GPP mesocycles become shorter in 
the beginning of the training year in the middle of October but are 
repeated in short mesocycles (1-2 weeks) 3-4 times during the year. 
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Training Year

Some specifics

• Throughout the year we use running spikes at all times. Using 
only running shoes in October/November both changes the 
movement patterns in running/ jumping drills and increases the 
risk of overuse injuries, especially of the Achilles tendon, in the 
SPP. 

• There is no time in the year when only volume counts. Quality is
always a major aspect in training.
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Training Philosophy

3 major guidelines

• Training is drill-based

Using dozens of specific drills in technical training allows many 
more repetitions and more specific work than always jumping 
over the bar. Developing specific movement pattern away from 
the mat and then transferring it seems to be a more 
appropriate way. 
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Training Philosophy

• Training is quality-based

Just doing something or just counting numbers of repetitions is 
not effective. In my understanding it’s quality that counts and 
the nervous system must always be activated to achieve 
further improvement. 
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Training Philosophy

• Specifics in preparing for major competitions

– No work on technical details in the final preparation
– Simulation of conditions

• External (i.e time, call room, number of practice jumps etc.)
• Internal (it’s the “here and now” that counts)

– Mental preparation
– Life balance
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Training detailsTraining details

1. Running, running, running
• The basic mechanics of running must be developed 

before you can expect a proper run-up

2. Bouncing
• The adaptation of the nervous system to short 

ground contacts must be developed by basic 
jumping drills

3. Strength and power
• Support function; no value by their own; well 

developed strength of the whole (!) body is essential
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ContactContact

ritzdorf@dshs-koeln.de

www.worldhighjumpcentre.de


