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Mon objectif du jour












Optimiser la preparation physique du
sportif grace a une approche
holistique de l'endurance

Avec un protocole simple et sans matériel coiiteux

Adapté a tous les niveaux et facile & mettre en place



Objectifs Pedagogiques

Savoir mettre en place un profilage physiologique sur velo
Etre capable de déterminer le profil individuel du sportif
Savoir planifier le travail d'endurance en fonction des besoins

Comprendre limportance et la place de la PPG pour le sportif



Ce Matin

& La physiologie de Uendurance

i Typologie musculaire & facteurs de performance

~/ Protocole d’évaluation + mesures pratiques



Rappel des Fondamentaux
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La lypologie Musculaire
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RSA - Facteurs de Performane







Pourquol effectuer un
Profilage Physiologique en
Velo ?




200w

400w

Profil Individuel

600w 800w 1000w 1200w

1400w

1600w



Velo et PPG
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(Quel Protocole de Test ?



Protocole 41

L’ de travail stable RPE 1-10

\4 1" de repos passif &2 Vélo, CAP & autre
9-11 paliers completes _

"4 Max ou sous-max

Calibrage selon niveau




Collecte de Donnees

|

»l} . Pmssance “

4 Lactate
| €4 Fréquence Cardiaque | Oxmétrie Musculaire
@ RPE (13) |

V02/Ventilation
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Calibrer l'Evaluation

Puissance Critique ———
Test RPE Simplifié ———




Puissance Critique

Effort de 3’ (Max Watts Moyens)

v - Seuil #2
Effort de 12' (Max Watts Moyens) paler -8
SRCEE U
| ;
|
| |




Test RPE Simplifie

5 paliers autorégulés

RPE 1-3-5-7-9 Seil #2
Palier 7-8




Protocol Individualise

Estimation du Increment w Palier de
~ Seull #2117 8) | par| Palier | Depart Seyil #2

300-350w | Bw | 125-150w Dalior 7-8
250-300w | 25w | 100-125w
200-250w | 20w 80-100w
150-200w | 15w | 55-70w
100-150w 10w | 50-60w |
<100w ow | 20-4@
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Colonnes de G a D: Intervalle / Durée / Puissance / Cadence / Fréquence Cardiaque / Douleur Musculaire* / Dificulté Respiratoire* / Fatigue
Globale* / Fréquence Cardiaque de Repos / Fréequence Respiratoire / *(note sur sur 10)
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Activite Pratique

1 4' 65 80 102 2 1 1 21 18
[ Repos | 1" | Oow

2 4 85 82 113 18 24
l_Repos 1 | Oow

3 4'







Interpreter les Resultats




Seuil 1

Determiner les Seuils




e A A

B RPE Mugculaire RPE Respiratoire
200
134
150 118
110
100
100 —
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80 100 120 160
Palier

10

260

10

Domaine
d'Intensité

Description

le sang.

Le domaine modéré est caractérisé
equilibre métabolique au niveau celll
C'est a dire que les muscles peuvent a
la charge de travail et notamment recyc
lactate produit sans qu'il ne s'accumule da

Les Seuils

Les Seuils sont les transitions entre les
domaines d'intensité. Il est important de
suivre I'évolution des seuils au fil du
temps afin de (1) baser ses intensités
d'entrainement sur son profile actuel, (2)
quantifier les progres engendreés par les
entrainements et (3) orienter les futures
entrainements selon les besoins.

Le domaine élevé manifeste un équilibre
meétabolique au niveau systéemique (du corps
entier). L'intensité de travail ne peut plus étre
entierement assumée par les muscles
pliqués, on voit alors une accumulation de
'\ ate dans le sang au dessus des valeurs

de repos.

adof
manier

Le domai
une pegde de

que la ™

-\

St caractérise par un
interne. C'est dans ce
tate s'accumule de
lle (pas d'état stable) et
ora afteinte si l'effort se
Jans ce domaine.

i
Seuil 1
: 1.7
Puissance
w/kg
Fréquence 73%
Cardiaque % max

Seuil 2
. 2.4
Puissance
w/kg
Fréquence 87%
Cardiaque % max
—‘ | FC Max 172




Test d'Effort Regule au
RPE

3-4’' travail
1’ repos

1







RPE

75

+30 w / palier
+15 w / palier (si 10 paliers)

100 125 150
Puissance (w)

175
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Test 1 Test 2

® RPE Trendline for RPE R*= 0.865 ® RPE Trendline for RPE R*=0.913
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Cet Aprem

#. Entrainements en endurance

¢ Planification et intégration sportive
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I Typologie Musculaire
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] Endurance: Facteurs de PerH.

Capacite Apport
itochondriale d’Oxygene

)
5 B

Intensite




I Sprint: Facteurs de Perd.

Proportion de
Fibres T2

Capacite
Glycolytique

Volume
Musculaire




Facteurs de Perf.

Apport Vmax
d’Oxygene Pmax

Intensite



I Les Adaptations

Intensite




I Les Adaptations Mitochondriales
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Intensite




I Les Adaptations des Substrats

Intensite
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I Nom des Zones

Endurance
Fondamentale




' Endurance Fondamentale

Duree: 30°a 7h /20’ a 2h
Frequence: 2 a 5x/sem
RPE: 2-3/10 (**4-5/10)

Volume >> Intensite




! Endurance Fondamentale

7 In8g

FC Recup.
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1 “Tempo”

P Durée Effective: 30°a 90’/ 10’ a 40’
(I L) Frequence: 1 a 2x/sem
= o Intensité: 75-90% du Seuil 2/ RPE: 4-6/10

Ratio T/R: 3-4/1

)
At b
Tk G
oY

/ ey

i ‘T“' oy JI, ,'..:"-

e AN BT y y 1 ’
L n;l« \‘{ . - ,.{ ‘.

£ _;".,' - l( . ~ .<:...

o ,'y,,"-" 1A . )
™ -}:}13\ fg et Y
o e s O | Dl
B |

-

Intensité

3’ 3’
2

Gt Zone
)

oy Temps

- s .. \.“



7 In8g

FC Recup.

>
=
O
L
X

}Ins
¥ A -

Lactate




! Seuil “Bloc”

Duree Effective: 10°a 30’/ 10’ a 25°
Frequence: 1 a 2x/sem
Intensite: 90-105% du Seuil 2
RPE: 8/10 / Ratio T/R: 2/1
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=1 &E& 3y
I Seu" Over_under Duree Effective: 10’ a 20’

Frequence: 1 a 2x/sem
Intensite: 90-105% du Seuil 2
RPE: 8/10 // Ratio T/R: 2/1

15 15 15 15 15 15
2012} | 2




| Seuil

FC Recup.
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Intensité

] VO2max Fractionnée

3055

i rmmm

Durée Effective: 12’ a 20’
Frequence: 1 a 2x/sem
Intensite: 105-150% du S2

|  RPE: 9-10/10 // Ratio T/R: 2/1

157

Zone
Zone 2
1

55

Temps



Intensité "4

4’ 4’ 4’
Frequence: 1 a 2x/sem
, Intensite: 105-150% du S2
i RPE: 9-10/10 // Ratio T/R: 1/1
, 155
z5 | o lzs| gl 25| o | 256 /7
Zone

1 VO2max “Bloc”

4’ Durée Effective: 12’ a 20’

Temps
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1 Glycolytigue/Tampon

1 1 1 1

Durée Effective: 3’a 5’

Frequence: 1 a 2x/sem

Intensité: >150% du S2
RPE: 9-10/10 // Ratio T/R: 1/4

15°



colytique

Durée Effective: 60” a 90”/10” a 30”
Frequence: 1 a 2x/sem

Intensite: All Out
RPE: 10/10 // Ratio T/R: 1/8

15° -
| B .



I Puissance/Glycolytique

FC Recup.
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Progression des Seances

*

4— Extensification —> Intensification




Choix de la Modalite




lone 2 & Foothall

Aerobic Conditioning in Football: Is Zone 2

Training Outdated?

Martin Buchheit, ' “ ' * Francesco Vescio, * Paul B. Laursen *

IType 3.2 Parfermanca

YRNT Sciarce, Reve 1040, Canzda

"INGTEP, Panis Foamwe

1Opt mo Ferformance Center, Estepota, Spait
" Teconta Football C us. Toreqto, Canada

“Sporis Porfermance 2nd Athlate Dovelopment Eqvironments (SSADE, University =f Agder, Kristiansand, Nonaav
TSports Performance Resesrch nstduss Now Zealand (SFRINZ), AJT Urewversity, Auckland New Zzaland

EAthketiza, Revelstoke Canada

High-Intensity Interval Training (HIIT) | Zone 2 Training | Aerobie Canditioning | Foothall Training | Physi-
ological Adaptations | Training Efficiency | Player Phenotypes

Headline
I 1 contemporary football, the efficiency and effectivencss of

training methods are subjects of crtical importance and
frequent debate. One sueh method wndar seriting i3 [Z50e 3
krninind long-duration, low-intersity rins (i.e., below the Ist
ventilatury threshold, VT1) traditionslly valued for building
avrobic capacily,. There has been a bolief since the days of
Arthar Lydard in the 605 for runners, and Tonr de France
riders and their coaches at abont the same time, that spending
substantial training time at your Zonc 2 intensivy 3 an effce-
tive maeans of improving cardicvascuar andurance, the ability
to oxidiee Lal as luel, and enhance perlormezies

Thiz cpimon plece, ingpited by discussions from my [MEB)
Ootober 2025 appearanes an the Foathall Fitness Federation
P(>dzt:\.~:1 RS A AL

02, along with onzecing convorsiations
woth poers and nentees, questicos the relevance of Zope 2
(Ikl;l:il‘lg in the context ol fooiball

We argue that ligh-Intensity Interval ‘Iraining (L1 may
serve 63 a more suitable and effective alternative in this spe-

cifie contexv. This picee will explore not cnly the challenges
gs . r s L ] - U 1 L . | r

[n football, every aspect of tralning should directly con-
tribute to cnhancing game performance, which primarily in
volves improving plaver interactions and tactical execution o
the pitch  Lherefore, when considering taking plavers ofl the
field for condibvoming it st 5o justifed by the malahity to
achieve those speeific physical adaptations through foetball
gpecific activities, An example of such a necessity might be
Lo developmuent of maximal streogth or specilic phivsical al-
tributes, which require tailorec training like weight hifting, for
example, elemerts that eannat be renicated through on-fielc
activitics. This principle underscores the importanec of ensur-
ing that anv time spent away from football :pecific training is
both minimal and stralegically emploved Lo taapet adaplations
that are unattainable through standard foothall drills

Furthermore, mich of a footbal! player's time —appraximarely
T0% during matches—involves low intensity activity similar to
Zone 2, questioning the necessity of additionally dedicated
SESSIDNS.

Argument 1

"En foothall, chaque aspect de
[ entrainement doit contribuer
directement a l'amelioration des
performances du jeu, ce qui
implique principalement
['amelioration des interactions
entre les joueurs et de l'execution
tactique sur le terrain.”



lone 2 & Foothall

Aerobic Conditioning in Football: Is Zone 2

Training Outdated?

Martin Buchheit, ' “ ' * Francesco Vescio, * Paul B. Laursen *

IType 3.2 Parfermanca

YRNT Sciarce, Reve 1040, Canzda

"INGTEP, Panis Foamwe

1Opt mo Ferformance Center, Estepota, Spait
" Teconta Football C us. Toreqto, Canada

“Sporis Porfermance 2nd Athlate Dovelopment Eqvironments (SSADE, University =f Agder, Kristiansand, Nonaav
TSports Performancze Rasesrch nstduss Naw Zealand (SFRINZ), AJT Urwversity, Auckland New Zzaland

EAthketiza, Revelstoke Canada

High-Intensity Interval Training (HIIT) | Zone 2 Training | Aerobie Canditioning | Foothall Training | Physi-
ological Adaptations | Training Efficiency | Player Phenotypes

Headline
' 1 contemporary football, the efficiency and effectivencss of

training methods are subjects of critical importance and
frequent debate. One sueh methad andar scriting T8 P |
krainind long-durazion, low-intersity runs (i.e., below the Ist
ventilatury threshold, VT1) traditionslly valued for building
avrobic capacity,. There has been a bolief since the days of
Arthar Lydard in the 605 for runners, and Tonr de France
riders and their coaches at about the same time, that spending
substantial training time at your Zone 2 intensivy ks an effce-
tive means of improving cardicvasciuiar andurance, the ability
to oxidiee Lal as luel, and enhance perlormezies

I'hiz cpimon piece, ingpired by discussions from my [(NEB)
Ootober 2025 appearaner an the Foorball Fitneas Federation
podcast (kzisode 2202, along with onzcing conversations
woth poers and nentees, questicos the relevance of Zope 2
(I'rl'.l‘.illg in the context ol fooiball

We argue that [ligh-Intensity Interval Training (L) may
serve a3 a more suitable and effective alternative in this spe-

cifie contexv. This picee will explore not cnly the challenges
gs . r s L ] - U 1 L . | r

[n football, every aspect of tralning should directly con-
tribute to cnhancing game performance, which primarily in
volves lmproving plaver interactions and tactical execution o
the pitch  Lherefore, when considering taking plavers ofl the
field for condibvoming it st 5o justifed by the malahity to
achieve tho:e speeific physical adaptations through foetball
gpecific activities. An example of such a necessity might be
Lo developmuent of maximal streogth or specilic phivsical al-
tributes, which require tailorec training like weight hifting, for
example, elemerts that eannat be renicated through on-fielc
activitics. This principle underscores the importanec of ensur-
ing that anv time spent away from football :pecific training is
Loth minimal and stralegically emploved Lo targetl adaptations
that are unattainable through standard foothall drills

Furthermore, mich of a footbal! player's time —appraximarely
T0% during matches—involves low intensity activity similar to
Zone 2, questioning the necessity of additionally dedicated
SESSIDNS.

Argument 2

"L'entrainement en zone 2, qui met
l'accent sur une faible intensite
soutenue, ne repond pas aux besoins
de ces athletes explosifs, qui
beneéficient generalement davantage
de modalites d entrainement
correspondant a leurs caracteristiques
de performance a haute intensite et de
courte duree, observees dans le jeu
reel.”
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Aerobic Conditioning in Football: Is Zone 2

Training Outdated?

Martin Buchheit, ' “ ' * Francesco Vescio, * Paul B. Laursen *

IType 3.2 Parfermanca
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"INGTEP, Panis Foamwe
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EAthketiza, Revelstoke Canada
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Headline
' 1 contemporary football, the efficiency and effectivencss of

training methods are subjects of critical importance and
frequent debate. One sueh methad andar seriting i3 [Zore 3
kroining long-durazion, low-intersity runs (i.c., belew the st
ventilatury threshold, VT1) traditionslly valued for building
acrobic capacily,. There has been a bolief since the days of
Arthar Lydard in the 605 for runners, and Tonr de France
riders and their coaches at about the same time, that spending
substantial training time at your Zone 2 intensivy ks an effce-
tive means of improving cardicvasciuiar andurance, the ability
to oxidiee Lal as luel, and enhance perlormezies

hiz cpimon plece, ingpired by discussions fraom my [NEB)
Ootober 2025 appearaner an the Foorball Fitneas Federation
podcast (kzisode 2202, along with onzcing conversations
woth poers and nentees, questicos the relevance of Zope 2
hu.l.ing in the context ol fooiball

We argue that [ligh-Intensity Interval Training (L) may
serve a3 a more suitable and effective alternative in this spe-

cifie convexv, This picee will explore not cnly the challenges
gs s r s T ] . 1 L . | r

[n football, every aspect of tralning should directly con-
tribute to cnhancing game performance, which primarily in
volves mproving player interactions and tactical execution o
the pitch  Lherefore, when considering taking plavers ofl the
field for condibvoming it st 5o justifed by the malahity to
achieve tho:e speeific physical adaptations through foetball
gpecific activities, An example of such a necessity might be
Lo developmunt of maximal streogth or specilic pliysical al-
tributes, which require tailorec training like weight hifting, for
example, elemerts that eannat he renlicated through on-fielc
activitics, This principle underscores the importanec of ensur-
ing that anv time spent away from football :pecific training is
Loth minimal and stralegically emploved Lo targetl adaptations
that are unattainable through standard foothall drills

Furthermore, mich of a footbal! player's time —appraximarely
T0% during matches—involves low intensity activity similar to
Zone 2, questioning the necessity of additionally dedicated
SESSIDIS.

Argument 3

"La recherche suggere que le HIIT peut
offrir des avantages physiologiques
similaires, voire superieurs, dans un

cadre mieux adapte aux exigences du
football professionnel (Laursen &

Buchheit 2018). Les avantages du HIIT
par rapport a la zone 2 peuvent étre
detailles a travers trois points cles :"

(Signalisation moleculaire,
Volume & Specificite)



Performance en Foothall

RELATIONSHIP BETWEEN DIFFERENT MEASURES OF
AEROBIC FITNESS AND REPEATED-SPRINT ABILITY IN
ELITE SOCCER PLAYERS

JuLiano F. pa Siwva,! Luiz G.A. GuGLIELMO,! AND Davip BisHop®

" Physical tfiont 1 .aboratory, Sporis Center, Federal Unzversity of Santa Cataria, Flovianapolss, Brazil: and 2 Instriute af Sport,
Exeresse and Aetrve Living (ISEAL), Vietorsa Unrversity, Melbourne, Australia

'

{

TasLe 4. Multiple regression and RSA.*

Variable (n = 29) R? Standard error
2] 0.78 0.11
FT + vOBLA 0.89 0.08

*FT = fastest time; vOBLA = velocity at the onset of
blood-lactate accumulation; RSA =repeated-sprint ability.




I Progres Attendus

Claudia Gluck - Profilage CAP (AirRunner)

x FC 29.03.23 BlLa 29.03.23 BLa 11.10.23 x FC 11.10.23




BLa 26.05.22 BLa 22.05.23 FC 26.05.22 w= w= FC 220523




I Progres Attendus

Antoine Bourgois - Protocole 41 (BikeErg)

, NOV £ , Mar 2 d INOV £ amvar 2
B FCNov23 | FC Mar24 BLaNov23 @ BLaMar24
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I Progres Attendus

Proto ole

Thomas - Progres Physiologiques

B FC21.05.22 FC 01.10.22

147
139
132
120 124
109
140 160 180

200 220 240




I Progres Attendus

Proto€ole

Matteo - Profilage Lactate (08.22 a 01.23) f e

Lactate1 == FC 1 Lactate 2 == FC 2



I Progres Attendus

Matteo Charrier - Frequence Cardiaque
B FC080822 M FC19.11.22

e T o

'|‘. ”~ 4
“~164

200

Puissance




I Progres Attendus

S s L Andreas G. - Progress Tracking

B FC1210.2021 | FC16.03.2023

'_'. 116 118 I |
00 115 130 145 160 17

5




| Exemple de Programmation

Semaine

Semaine 1

Semaine 2

Semaine 3

Semaine 4

Séance 1

Séance 2

RPE2-3

RPE2-3

RPE6

RPE4-5

Séance 3

RPEG6-7

Séance 4

Repose toi bien!

Repose toi bien!

Repose toi bien!




| Exemple de Programmation

/a&ﬂ?(i-@ ”:..‘ -
4 ('\v'l.l \’» o N .--:\\\\
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e/ W -
P N
"

L ) Semaine Séance 1 Seéance 2 Seance 3 Seance 4

Semaine 4 Repose toi bien!




| Exemple de Programmation

Semaine

Semaine 1

Semaine 2

Semaine 3

Semaine 4

Séance 1

Total: 60°, WU 20°
Test 20’, RPE 10
Note les watts moyens

Total: 75’, WU: 15, 2x15’
@85% / 3’ @£2b, 70-80rpm,
RPE 6

Taotal: 60’
222
RPE 2

Total: 75’, WU: 20, 2x20’
@85% / 5' @Z2b, 70-80rpm,
RPE 7

Séance 2

Total: 60’
Test Z2b, RPE 2-3
Note la FC moyenne

Total: 7%’
5x15" en continu Z2a/b/c/bl/a
RPE 2-3

Total: 75°', WU: 15, 3x1(¢°
@85% / 2’ @Z2b, 70-80rpm,
RPE 6

Total: 30°
Z2c
RPE 3-4

Séance 3

Total: 60’
Z2a
RPE 2

Total: 60’
Z2a
RPE 2

Total: 60°, WU: 15’
3x15’ @85% 1 3’ @Z2b, 70-
80rpm, RPE 6-7

Total: 45’
Z2a
RPE 2

Séance 4

Repose toi bien!

Repose toi bien!

Total: 45’
Z2a
RPE 2

Repose toi bien!




| Exemple de Programmation

Semaine 1

Semaine 3

Semaine 4

45’ - Bas de 22
(Ou 3x15' Pré/Post WOD)

45’ (ou 3x15’)
Bas de Z2

60’ (ou 3x20°)
Bas de 72

45’ (ou 3x15’)
Bas de 22

45’ Total, 20° WU, 5x10”/3' ME,
>110rpm, RA, RPE10

60’ Total, 20° WU, 3x30”/4’ ME,

>110rpm, RP, RPE10

60’ Total, 20’ WU, 5x20”/3' ME,

>110rpm, RP, RPE10

Repose toi bien!

MIIIeu de Z2

60’, Milieu de Z2 avec 1x10’

78’ Total, 20° WU, 3x10x30”

15" 14’ @120/50% de PC, RA,

60° Total, 20° WU, 2x12x30”

I15” 14 @120/50% de PC, RA,

Mllleu de Z2

45’
Haut de Z2

45’
Bas de Z2

45'
Milieu de Z2




Exemple de Progression

Semaine 1 Semaine 2 Semaine 3 Semaine 4




] Colits et Bénéfices

Intensite







