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High Jump Performance
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1. Columns of improvement 2009 -2012
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1.1 Technique
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2010 - 2011
running technique
bar clearance
2012
driving leg
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Bielefeld, Februar 2011




Bielefeld, Februar 2011, Slowmotion
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1.2 Strenght
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2011: deep squats and cleans (only

technical)

2012: intensive weight training,
goal: 60kg deep squat
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1.3 power in jJumps
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2011
technique of ankle jumps
2012
technique of different drills
(more intensive)

-~
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Eberstadt, August 2012,2,27m
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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

AKugel s d@forwacdk e 16,46 m
AKugel s cbackwakds 18,06 m
10-jump with 5-7 Steps 31,40 m
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2. Columns of the diagnhostics
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strenght

diagnostics of types of
forces
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2.1 biomechanics

T
S

by
Jorg Bottcher
In Berlin

~
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biomechanics Bottcher, Berlin

1. runway-speed of the last three steps

2. knee angle in the take-off
3. hip angle during the bar clearance

Geschwindigkeiten Schrittldngen Radius Innenlage  Kniewinkel Abflugparameter Lattenpassage

TH vs vz Vi|vys|Sls Sz SLi|wz w1| & &|B, B, Be Bolte| L & O hy An hy he M B Les
Mame Dratum

m mEl m m m Grad Grad Grad mlcm ms (% cm cm m m cm m cm Grad
Verglaich Spead 2.25 7208 214 2 50 40 | 67 &8 [[9ES 051 14 0i8]| 61| 105 157 455 84 35 13 0587 2 227 (0 [=250
Varglaich Power 225 75|208 205 163 50 30 | 62 B8 ||9eE 151 -15 178)| 61| 102 166 462 OF 26 133004 2 227 0 |=250
Wendrich 21.01.202 (219 74201 236 217 46 38 | 74 90 [IS2S1 -2 70 | 64 | 20 140 430 84 30 124101 & 226 -3 P24
Wendrich 15122012 2,18 BE6 |204 213 218| 51 41 | 60 87 [(MFE MBS 074 (65| 05 140 442 06 24 12 1 2 22 -16 [ 294
Wendrich 16.07 2011 2,12 T4 |207 213 217 48 38 | 70 90 || W3 166 -F 172|667 96 150 477 o4 27 1210850 8 22 & | 241
Wendrich  1g.12.2011 |2.12 72201 212 211 53 44 | 70 80 |[NEE 963 4 AF1||66| 77 145 482 96 26 122006 6 218 -2 [[236
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2.2 Diagnostics of types of power

T
S

complexe
diagnostic

E. Deutscher
(Berlin, Isomed)

AMoment| umf

knee extensors,
plantar flexors,
(Cologne)

~
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Name
Masse
GroBe

Wendrich, Falk

70,2 kg
1,90 m

Mittelwerte

Komplexe Leistungsdiagnostik
am Olympiastiitzpunkt Berlin

Leichtathletik Hochsprung
26.03.2011

35,70 4527

61,8

Fritz-Lesch-Str. 29
13053 Berlin
Tel.: 030 9717 2736
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[Nmvkg]

Wi

[Wikg]

[N

207 213

2,99

161 147

2,20

935

12,86

1386

Haoha Kontakt Hohe Pral Hohe Hohe
[cm] [ms] [em] [Wikg] [em] [cm]
49,3 162 353 45,57 58,2

M M sl Mmax Mmax ot B8R

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

137 1,96 205 2,91 67.2
Legende:

Fmax li/re/bb 100/700

Fmax li/re/bb 100/700 rel

Mmax li/re
/Mmax rel

P lifre

Prel

Fmax li/re 100
/Fmax 100 rel

CMJ lifre/bb m.A /o AL

DJ 32740 m.AJo.A.
Spr.m.Anl. li/re’bb
Mmax

Mmax rel

max. Kraft links/rechts/beidbeinig bei 100 oder 700 mm/s Beweg.-geschwind.

max. Kraft links/rechts/beidbeinig bei 100 eder 700 mm/s Beweg.-geschwind. relativ
max. Drehmoment links/rechts (60%s)
mittl. max. Drehmoment relativ {(auf Kérpermasse bezogen)

Leistung links/rechts
mittl. Leistung relativ

max. Kraft links/rechts bei 100 mm/s Beweg.-geschwind.
mittl. max. Kraft bei 100 mm/s Beweg.-geschwind. relativ

Counter-Movement-Jump links/rechts/beidbeinig mit/ohne Armeinsatz
Drop-Jump aus 32/40 cm Hihe mit/chne Armeinsatz

Sprung mit Anlauf links/rechts/beidbeinig

max. Drehmoment (609s)
max. Drehmoment relativ
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data of extensor/hamstrings (related to body weight)
extensor hamstrings relation
dynamic dynamic
height weight Fmaxel Fmaxel ext/hs
Name Vorname age
[m] kg] [Nm/kg] [Nmvkg] (%]
\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
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data of knee-hip-extension and ankle

kneehip-extension

dynami¢maximumstrenght(bl =both leg9

ankle

Dynamic/
Maximum power

height weight | Fmaxle1l00rel| Fmaxril00rel| Fmaxbl100rel | Fmaxbl700rel| bl700/bl100 | /Fmax10Qel
Name \Vorname age
m | ko | INkg | [Nkal | [Nkal | [Nkal | (%] [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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Detsche
Sporthechschule Kéln

momentum

Das Deutsche Forschungseentnem fir Lelstungsspart Kila

4.50

- Plantar flexor & Knee extensor muscles -

Muscle strength

Deutsche
Sporthochschule Kdln

German Sport University Cologne

4.00

3.50

3.00

Moment [Nm/kg]

2.50
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2.3 diagnostics of certain jumps

T
~

Cologne/Schade

CMJ and ankle jumps
Francois Richter

Dropjumps

Momentum
CMJ and Dropjumps

-~
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SSC-diagnostics, Schade, Cologne

CMJ with arms
November 2012, C- Kader
Amaxi mum height

Name PR 2012 Jumping Height CoM-lowering Mean Power
cm cm 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 2,0/m 56 -26 38,0
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SSC-diagnostics, Schade, Cologne

CMJ with arms
November 2012, C- Kader
Amaxi mum power f

Name PR 2012 Jumping Height CoM-lowering Mean Power
cm cm 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 2,0/m 42 -14 50,5
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SSC-diagnostics, Schade, Cologne

series of jumps on maximum power
(force x displacement/time), November 2012, C- Kader

Name PR 2012 Jumping Height Mean Power contact time
cm Wi/kg 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 95 61,7 0,188

Potye 2,0/m 53 68,6 0,160
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Drop Jumps, diagnostics: F. Richter,
depth: 40cm

16.11.2012 149 538 1,94 35,45
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cologne, 11.2013

momentu ix-Jum Sporthochschule Kal
2 - Sporthochschule Koln
Bas Beutsche Forechung w flir Lebstungasport Kiln AF)F)|e|r1(:ilx Ju ps German Sport University Cologne

Contacttime  Average Power

Athlete Condition Height [cm] [ms] Tw/kel
FW CMJ 34.5 29.8
FW CM with arms 45.4 30.7
FW DJ 32.9 193 51.8
FW DJ with arms 41.5 193 52.6
FW 60.0 192 56.7
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Sti ffness of achill es tendon,
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comparison to other 2,30-jumper:

Geschwindigkeiten Schrittlingen Radius Innenlage  Kniewinkel Abflugparameter Lattenpassage

TH Vs Vo Ve|Vys|Ss Slo Slifoz o1& S|, B, By Bolte| b & Co ho Ah B By by ha Lie L
Name Datum -

M ms ms ms|ms|lm m m| Gad | Grad Grad ({cm ms (Jcmecm m moem m cm Grad
Ganther 18.07.2010|2.22 [T 61 7, 71216 226 184| 30 42|70 84 E':E| 00 140 457 O0 36126 1 4 226 7 2%
Spank 18.012008| 22 (750 7, T.5|2.ﬂﬂ 2735 1,9?| 8 7|0 |E‘=T| 98 170 456 01 27128 1 8 228 .14 210
Havemey  05.07.2009| 22 (661 63 710193 183 201| 54 40|65 B0 54| 03 100 474 O3 421350838 228 0 218
Prybylko  20.01.2014|219|732 7.2 171104 201| 47 35|68 90 G5 98 165 436 O1 35 126 084 1 22 1 2N
Wendrich ~ 15.122012|1218 |7.21 75 |2,{I4 213 2,1E| 51 41 |60 & 4|E‘:5| O 140 442 06 24 12 1 2 22 16 24
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comparison to other 2,30-jumper:

ankleforce

dynami¢maximumstrength

height weight
Fmax10Qel
Name \VVorname age (N/kg)
PR [m] [ka]
Spank Raul 2,32m 22 1,90 81,2 22,64
Haverney Matthias 2,28m 26 2,00 87,2 19,15
Gunther 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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comparison to other 2,30-

umper:

extensor hamstrings Relation
a¥lhad LI
dynamic dynamic
height weight [Prel /Mmaxrel /Mmax rel ext./hs.
Name VVorname age
PR [m] [kl [Wikg] [Nm/kg] [Nm/kg] [%]

Spank Raul 2,32m 22 1,90 81,2 16,59 2,26 50,9
Haverney Matthias 2,28m 27 2,00 854 15,32 4,06 2,36 58,1
Glnther Martin 2,30m 26 1,88 85,1 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 2,20 73,4

34




comparison to other 2,30-jumper:

kneehip-extension

dynamid maximumstrength (bl =both legg

height | weight | Fmaxle100re] FmaxrilO0rel | Fmaxbl100rel | Fmaxbl700rel | bl700/bl100

Name VVorname age

PR [m] k] [N/kg] [N/kg] [N/kg] [N/kg] [%]
Spank Raul 2,32m 22 1,90 81,2 52,54 50,06 59,7
Haverney Matthias 2,28m 27 2,00 85,4 39,75 40,04 82,24 49,76 60,5
Ginther 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 61,8
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weaknesses and strenghts

all types of jump with both legs: one-legged vertical jumps
CMJ, DJ, ankle jumps

FGS

knee extensors hamstrings, foot extension
sprinting, speed developement approach speed

horizontal jumps ability to jump one-legged and

vertical out of a high velocity

AKugel schockeni agility, flexibility, bar clearance
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Bmin  Kniewinkel der Amoriisationsphase

vz Anlsufgeschwindigheit drittletzter Schrit  #+
vz Anlaufgeschwindigkeit vorletzter Schritt LF
w1 Anlsufgeschwindighkeit lstzter Schritt K
vys werlikale Geschwindig. des Schwungbeine o
SL: SchrittiEnge drittletzter Schritt

Slz SchrittlEnge vorletzter Schritt TH
SL1 SchrittiEnge letzter Schritt ho
o K5SF Rediuswinkel zur Latte vorletzt. Schritt ah
m  K5P Radiuswinkel zur Latte letzter Schritt e
&  Innenlagewinkel, KSP-FuB voretzier Schrittha
&ua  Innenlagewinkel bei FuBaufsatr Absprung It
Prs  Kniewinkel bei FuBaufzatz Nima

Poe. Kniewinkeldifferanz fimin minus fra

Par  Kniewinkel der Absprungsireckung

Ricklagewinkel der Sprungauslage

Lattenentiernung, Full - Latte Seitenansicht

Bodenkontakizeit des Absprungs
ballistischer Abflugwinks]
Testhdhe

KSP Hihe der Sprungauslage
ht-ho vertik. Beschleunigungseeg
Abflughdhe

Treihihe

Lattendiberhahung

meximale KSP Hohe

vaon der Seitenansicht gemessen

L xsr Lattenantfernung des KSP-Scheitelpunkis

T Hilftwinkelmaximum der Lattenpassags

hmax
S
ha
& I:"\‘E

Geschwindigkeiten Schrittlingen Radius Innenlage Kniewinkel Abflugparameter Lattenpassage

TH wvs va vi|vys|Sls Sle 8L |w= 1| & &= |B, B, Be Polte| b & G hy Ah b hy g he Lee
Mame Datum

M miz m= mis|msE| m m m Grad Grad Grad (m]lcm ms (9 cm cm m m cm m om Grad
Verglaich Spead 235|706 772 760) 81213 212 205 51 41 | 66 B8 |166 153 -13 178 |60 111 157 465 05 36 131106 2 237 0 =250
Varglaich Power 235 (747 747 73| TR 212 21 167 51 40 | 62 BO |160 153 -16 178 |60 | 107 168 473 08 37 135102 2 237 0 =250
Dimitrik (-}  21.01.2012 |2.34 | 8.01 813 826| 64 |203 270 183| 53 47 | 67 87 |162 150 -3 177 |65|136 130 445 01 28 119115 0 234 1 27
Grabarz 21012012 (234 |7.01 805 B01| 723|292 297 216| 40 30 | g2 87 |156 137 -10 171 |62 | 100 160 488 86 35 121116 3 237 1 224
Dimitrik 21.01.2005 | 23 BO|202 222 182| 56 42 | 0 8D B4 |126 130 437 80 30 119112 1 231 2 229
Dimitrik 29.01.2004 | 2.28 BF | 217 245 100| 50 51 | &6 G0 B4 |122 120 433 00 35 125108 5 233 3 234
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consequence

The diagnostic of Amomentum col
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 AsecretH
reasonable to have a look at a personal key element:
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Thank you for attention!

Brigitte Kurschilgen, DLV national coach




