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1. Columns of improvement 2009 -2012 

Á 1.1 technique 

Á 1.2 strenght 

Á 1.3 power in jumps 

2. Columns of the diagnostics 

Á 2.1 biomechanics 

Á 2.2  diagnostic of forces  

Á 2.3  diagnostic in jumps 

3. Perspective 2,30m 

4. Summary 
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High Jump Performance 

European Pole Vault and High Jump Conference Brigitte Kurschilgen 
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1. Columns of improvement 2009 -2012 

 

 

technique 

 

 

strenght 

 

 

power in  

jumps 
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1.1 Technique 

 

2010 - 2011 

running technique 

bar clearance 

2012 

driving leg 

 



6 Bielefeld, Februar 2011 



7 Bielefeld, Februar 2011, Slowmotion 



8 Schweinfurt, Juni 2011 
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1.2 Strenght 

 

 

2011: deep squats and cleans (only 

technical) 

2012: intensive weight training,  

          goal: 60kg deep squat 
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1.3  power in jumps 

 

2011 

technique of ankle jumps 

2012 

technique of different drills 

(more intensive) 

 



11 Barcelona 



12 Eberstadt, August 2012,2,27m 
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Eberstadt, August 2012, 2,27m 

Eberstadt, August 2012, 2,27m, Slowmotion 
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Tests 2012 

Test Performance 

30m fly 3,32 sec 

5-jump without approach 13,90 m 

5-jump with 5-7 Steps 17,65 m 

ĂKugelschockenñ forward 16,46 m 

ĂKugelschockenñ backwards 18,06 m 

10-jump with 5-7 Steps 31,40 m 
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1. Columns of improvement 2009 -2012 

Á 1.1 technique 

Á 1.2 strenght 

Á 1.3 power in jumps 

2. Columns of the diagnostics 

Á 2.1 biomechanics 

Á 2.2  diagnostic of forces  

Á 2.3  diagnostics of certain jumps 

3. Perspective 2,30m 

4. Summary 

 

 

Outline 
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2. Columns of the diagnostics 

 

 

technique 
biomechanics 

 

 

strenght 
diagnostics of types of 

forces 

 

 

power in jumps 
diagnostics of  

certain jumps 
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2.1 biomechanics 

 

 

by 

Jörg Böttcher 

in Berlin 
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biomechanics Böttcher, Berlin 

1. runway-speed of the last three steps 

2. knee angle in the take-off 

3. hip angle during the bar clearance 
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2.2 Diagnostics of types of power 

complexe 

diagnostic 
E. Deutscher 

(Berlin, Isomed) 

 

ĂMomentumñ 
knee extensors, 

plantar flexors, 

(Cologne) 
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data of extensor/hamstrings (related to body weight) 

          

extensor  hamstrings relation 

  

dynamic dynamic   

Name Vorname age 

height weight Fmax rel Fmax rel ext./hs. 

[m] [kg] [Nm/kg] [Nm/kg] [%] 

Wendrich Falk 17 1,93 77,5 3,18 2,56 80,6 

    16 1,93 74,9 3,14 2,52 80,2 

    15 1,90 70,2 2,99 2,20 73,4 



22 

data of knee-hip-extension and ankle 

knee-hip-extension ankle 

 dynamic/maximum strenght (bl = both legs) 
Dynamic/ 

Maximum power 

Name Vorname age 

height weight Fmaxle100rel Fmaxri100rel Fmaxbl100rel Fmaxbl700rel bl700/bl100 /Fmax100 rel 

[m] [kg] [N/kg] [N/kg] [N/kg] [N/kg] [%] [N/kg] 

Wendrich Falk 17 1,93 77,5 41,43 41,04 75,29 43,35 57,6 21,66 

    16 1,93 74,9 36,29 36,45 65,89 42,88 65,1 20,99 

    15 1,90 70,2 34,42 35,70 64,49 39,84 61,8 20,27 
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2.3 diagnostics of certain jumps 

Cologne/Schade 
CMJ and ankle jumps 

Francois Richter 
Dropjumps 

Momentum 
CMJ and Dropjumps 
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SSC-diagnostics, Schade, Cologne 

Name 

 

PR 2012 Jumping Height 

 

cm 

CoM-lowering 

 

cm 

Mean Power 

 

W/kg 

Wendrich 2,24m 60 -31 31,3 

Freitag 2,06m 60 -26 31,3 

Hoffmann 2,06m 66 -31 40,8 

Nopper 2,09m 66 -32 37,5 

Potye 2,07m 56 -26 38,0 

CMJ with arms 
November 2012, C- Kader 

Ămaximum heightñ 
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SSC-diagnostics, Schade, Cologne 

Name PR 2012 Jumping Height 

 

cm 

CoM-lowering 

 

cm 

Mean Power 

 

W/kg 

Wendrich 2,24m 49 -11 48,4 

Freitag 2,06m 56 -16 47,6 

Hoffmann 2,06m 52 -11 62,4 

Nopper 2,09m 60 -15 46,5 

Potye 2,07m 42 -14 50,5 

CMJ with arms 
November 2012, C- Kader 

Ămaximum powerñ 
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SSC-diagnostics, Schade, Cologne 

Name PR 2012 Jumping Height 

 

cm 

Mean Power 

 

W/kg 

contact time 

 

s 

Wendrich 2,24m 56 72,0 0,158 

Freitag 2,06m 64 91,5 0,160 

Hoffmann 2,06m 61 84,5 0,164 

Nopper 2,09m 55 61,7 0,188 

Potye 2,07m 53 68,6 0,160 

series of jumps on maximum power 

(force x displacement/time), November 2012, C- Kader 
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Drop Jumps, diagnostics: F. Richter, 

depth: 40cm 

date 

      

contact time air time efficiency jumping height 

ms ms   cm 

16.11.2012  149  538  1,94  35,45  

  155  548  1,94  36,8  

  161  591  2,17  42,8  
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cologne, 11.2013 
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Stiffness of achilles tendon, ĂMomentum Kºlnñ 
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Á 2.1 biomechanics 

Á 2.2  diagnostic of forces  

Á 2.3  diagnostic in jumps 

3. Perspective 2,30m 

4. Summary 

 

 

Outline 
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comparison to other 2,30-jumper: 
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comparison to other 2,30-jumper: 

ankle force 

dynamic/maximum strength 

Name Vorname age 

height weight 
Fmax100 rel  

(N/kg) 
PR [m] [kg] 

Spank Raul 2,32m 22 1,90 81,2 22,64 

Haverney Matthias 2,28m 26 2,00 87,2 19,15 

Günther Martin 2,30m 26 1,88 85,1 24,78 

Onnen Eike 2,34m 29 1,96 92 23,66 

Wendrich Falk 2,24m 18 1,93 77,5 20,87 
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αŦŀǎǘ ǇƻǿŜǊά 

extensor hamstrings Relation 

dynamic dynamic   

Name Vorname age 

height weight /Prel /Mmax rel /Mmax rel ext./hs. 

PR [m] [kg] [W/kg] [Nm/kg] [Nm/kg] [%] 

Spank Raul 2,32m 22 1,90 81,2 16,59 4,44 2,26 50,9 

Haverney Matthias 2,28m 27 2,00 85,4 15,32 4,06 2,36 58,1 

Günther Martin 2,30m 26 1,88 85,1 17,32 3,56 2,14 60,0 

Onnen Eike 2,34m 29 1,96 92 14,51 3,57 2,68 75,2 

Wendrich Falk 2,24m 18 1,93 77,2 12,86 2,99 2,20 73,4 

comparison to other 2,30-jumper: 
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comparison to other 2,30-jumper: 

knee-hip-extension 

dynamic/maximum strength (bl = both legs)     

Name Vorname age 

height weight Fmaxle100rel Fmaxri100rel Fmaxbl100rel Fmaxbl700rel bl700/bl100 

PR [m] [kg] [N/kg] [N/kg] [N/kg] [N/kg] [%] 

Spank Raul 2,32m 22 1,90 81,2 52,54 50,06 102,70 61,29 59,7 

Haverney Matthias 2,28m 27 2,00 85,4 39,75 40,04 82,24 49,76 60,5 

Günther Martin 2,30m 26 1,88 85,1 41,91 45,52 90,20 53,43 59,2 

Onnen Eike 2,34m 29 1,96 92 45,66 41,67 84,52 48,51 57,4 

Wendrich Falk 2,24m 18 1,90 70,2 34,42 35,70 64,49 39,84 61,8 
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1. Columns of improvement 2009 -2012 

Á 1.1 technique 

Á 1.2 power 

Á 1.3 power in jumps 

2. Columns of the diagnostics 

Á 2.1 biomechanics 

Á 2.2  diagnostic of forces  

Á 2.3  diagnostic in jumps 

3. Perspective 2,30m 

4. Summary 

 

 

Outline 
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weaknesses and strenghts 

average good 

all types of jump with both legs: 

CMJ, DJ, ankle jumps 

FGS 

one-legged vertical jumps 

knee extensors hamstrings, foot extension 

 

sprinting, speed developement 

 

approach speed 

horizontal jumps ability to jump one-legged and 

vertical out of a high velocity 

ĂKugelschockenñ agility, flexibility, bar clearance 
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-  The diagnostic of Ămomentum cologneñ stabilized all other 

diagnostics. 

- In the speed-flop, improvement is achieved by increasing the 

approach speed.  

- High forces in the extensor are essential for redirecting the 

body into the vertical. 

- In order to solve the Ăsecretñ of his performance it is 

reasonable to have a look at a personal key element: 

 

 

 

consequence 
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 Thank you for attention! 

 
  Brigitte Kurschilgen, DLV national coach high jump 

 


