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Luig et al 2008 Michalsik et  Pdvoas et al
al 2014 2014

WINGS 3.641+501 4.234+520
BACKS 3.7/65%532 4.964+642
PIVOTS 3.295+495 3.910+507

ALL 2.929+1.404 3.627+568

Luig et al 2008, Michalsik et al 2014, Povas et al 2014, Sporis et al 2010

Sporis et al
2010
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Distance (m)
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5000
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308+74ppp
4000
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343+123 ww
137+48

278+208 b, w

3000 1121369 | 344:194w
771+291
1052+170

2000 : w

1000

16774291

Back Pivot Wing
Playing position

M Total sprinting

M Fast running

M Backwards movements

M Side steps high

1 Side steps medium

M Running

= Walking

Karcher and Buchheit (2014)
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Distance (m)

6000

5000

4000

3000

2000

1000

94162 p

165+105 pp, b
308+74ppp

154+74
343+123 ww '

A v

278+208 b, w
3441194 w

771291
1052+170

w

2408369

e —— — —
16774291 19533263

m
Back Pivot Wing

M Total sprinting
M Fast running
B Backwards movements
M Side steps high
Side steps medium
M Running

= Walking

Playing position Karcher and Buchheit (2014)
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Walking Jogging Slow running Running High intensity running Sprint

FIG. 1. Distance covered at different speeds according to each playing position.

Speed criteria: walking (0-1.7 m-s™!), jogging (1.8-3.3 m-s™), slow running (3.4-5.0 m-s!), running (5.1-5.8 m-s™*), high-intensity
running (5.9-6.7 m-s?), sprint (> 6.7 m-s!). The thickness of the lines represents the magnitude of the difference (effect size)
== stands for a large, — for a moderate and — for a small difference. Only effect sizes with a substantial probability of difference (>
75%) are shown.

Font et al., 2021
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A
LANZAMIENTO: 185,21cm
MEDIA-BAJA
MEDIA-ALTA
CONTACTOS

CARRERA:

AHADOS M EDIA-AETA

MEDIA INTENSIDAD: BAJA

BAJA INTENSIDAD: MEDIA-BAJA

FENSIDAD: MEDIA-AL T,

DISTANCIA: 3.937,5m

ESPRINTS: ALTA

DEMANDAS FISIOLOGICAS:

NECESIDAD ROTACION:
MEDIA-BAJA

83,71kg

EXTREMOS

LANZAMIENTO:

ALTA PASE:
ALTA

CONTACTOS;
PEDIA=ALTA

£

CARRERA:

PARADOSNMIEDIA-AETA

MZDIA DNTENSIDADS VY=

BAJA INTENSIDAD: MEDIA-BAJA

ALTA WTENSIDADZ VN EDIA-ALTA

DISTANCIA: 4.364,5m

eSPRINTS EDIA-ALT.

191,74cm

MODERADA-ALTA

DEMANDAS FISIOLOGICAS:

ALTA

NECESIDAD ROTACION:

. 91,89Kg
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BEFORE YOU START...

“ALL IS STRENGTH”

CONDITIONAL

STRUCTURE
SM
ENG“‘\

mental physic® .

Time | am able to sustain a given muscle
action

Physical enabling
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Time taken to reach a given muscle
action

capacities

El entrenamiento en los deportes de equipo. Seirul-lo (2017)
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KEY IDEAS

[...] In other words, the CT first of all prepares for training and then, using
elements and environments that are not specific to the game in part orin
full, helps to optimise structures and systems that enable the athlete to
achieve the desired performance..

Gomez et al., (2019)

MATERIAL ARE FC BARCELONA



PROTECTION PERFORMANCE

PREVENTION OPTIMISE

MATERIAL ARE FC BARCELONA
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SYSTEMS INTEGRATING COADJUVANT TRAINING
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SPECIFIC
QUALITIES
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Sport Discipline Age Gender

R %‘_'. ¥ wW¥W

L)

practice
different

manifestations

Strength

Morphological modification

anthropometric variables

mass, and body fat mass by increasing HD performance.

M
&Y,
|98 |

. . " _ N LN
- Achieve an optimal composition between lean mass, especially muscle A /hﬁ ()
D

- To condition joints and soft tissues to withstand high intensity and high
specificity loads on a variety of playing surfaces.

- Identify the needs of the individual morphotype.

MATERIAL ARE FC BARCELONA 4
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21|00 eI N

Anatomical Adaptation

HIIT

Reducing fat mass

increase metabolic rate
effect

EPOC (Excess Post exercise
Oxygen Consumption)

Functional to provide sufficient mobility and adequate
joint stability, optimising functionality and balancing
strength and strength endurance performance (m. agonists
and antagonists)

Increase % muscle mass needs
individual needs

sport speciality

demarcation

Optimal hypertrophy
explosive strength
demonstrations specific
techniques

MATERIAL ARE FC BARCELONA
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COADJUVANT
TRAINING OPTIMISER TRAINING =

Functional. Giving joint mobility and stability

APPLIED HYPERTROPHY

Increasing body mass

/ METABOLIC

HIIT, body mass reduction
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Chair Squat

Step 1
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SYSTEMS INTEGRATING COADJUVANT TRAINING

Anticipation, correction,

adjustment, protection

Primary - group

Injury casuistry sport
modality

Internal
and

external
factors

Individual needs

Injury history

Risk of overload

Risk of injury

Balance and musculotendinous predisposition to sport-
specific executions.

Prioritise stabilisation as an indispensable element and
facilitator of sensorimotor action.

Musculotendinous adaptation to high intensity actions,
especially to eccentric and unforeseen manifestations
(imbalances, blows, landings, decelerations, etc.).
Increasing the efficiency of the coordination capacities
that are the basis of specific techniques.

MATERIAL ARE FC BARCELONA
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PREVENTION

r CLASSIFICATION —5

GROUP PREVENTION INDIVIDUAL PREVENTION
Based on the casuistry Injury History

sports injuries FMS
Y-Balance
Svees Ly ANDBALL CMJ Bilat. / CMJ Unilat.
Ankle
VN Knee
e ¢7 oy Lumbar

{?"j?:‘ 2 » ‘.dm 731%'

Shoulder

52



% LESIONES POR LOCALIZACION EN BALONMANO

Cabeza 13%

Pecho 0,59%-22.5" QA . Cuelle-1,35%

R o \\‘“\\\\
Tronco Abdominal 5% 3 i,

Columna

Codo 2,18%
7y - Dorsal 0,7%

Muslo 6,6% & Cadera/ |

. le >
P‘ernd’4 5% é’ ; 5 e s

Lumbar7,8%

’
Tobillo.

, Sl ) : Pelvis 0,65%

=

Pediatrica Apofisitis 2,10% Congénita 0,4% Localizacion Inespecifica 0,4%

’ Fuente: Langevoort et al (2007),Mdnaco et al (2013), Olssen et al (2006)
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% LESIONES POR LOCALIZACION EN BALONMANO

Pecho 0,59% -2

Tronco Abdominal 5%

: Muslo 6,6% > cadera/ |

2,86% ‘
:'m%

Pediatrica Apofisitis 2,10% Congénita 0,4% Localizacion Inespecifica 0,4%

‘ Fuente: Langevoort et al (2007),Mdnaco et al (2013), Olssen et al (2006)
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COADJUVANT
OPTIMISER TRAINING
4 A

STRUCTURAL
PREVENTION
DEFICIT




Q6%

SL L OPTIMISER TRAINING

TRAINING

STRUCTURAL
PREVENTION

DEFICIT
RETURN TO PLAY
\_ /
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Optimise means of
recovery

Restoration of pre-activity bioenergetic and
functional values. ,5.

Support for individual biophysiology.
Differentiated at different times of sporting life
In the different structures of the HD

After intense training and
competition sessions

= O

Ll

ROMANIA

%%

MATERIAL ARE FC BARCELONA
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Development and optimisation of mm
SPECIFIC P P Jump
QUALITIES strength demonstrations. Displacement
Fighting

Greater degree of effectiveness and .
Ball action

specific neuromuscular efficiency.

"Content" the specific technical skill (with all its variations)

Organisation of the exercises according to the degree of similarity to competitive practic ’
to the competitive practice, based on the general orientation and the different levels of approach.

levels of approach.

Training format prescription of 3 types of chained exercises

Fundamental exercise - complementary or compensatory exercise -» application exercise.

MATERIAL ARE FC BARCELONA 65
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TRABAJO/PAUSA —
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BILATERAL REP
~ S~—
N
AUTOMATISMOS | ENFASE
~ CONCENTJRICO

MONOAXIAL
~

El entrenamiento en los deportes de equipo. Seirul-lo (2017)
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El entrenamiento en los deportes de equipo. Seirul-lo (2017)
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FORCA i CORE 8 ejercicios 36 minutos 495 Moves 187 kcal
1 - Ejercicio libre - Sentadilla y salto 2 - Ejercicio libre - Skipping - en el sitio

30 seg x 30 seg 30 seg x 30 seg
30 seg x 30 seg 30 seg x 30 seg
30 seg x 30 seg 30 seg x 30 seg
X 'r‘
) -~ A

30 seg x 30 seg 30 seg x 30 seg

3 - Ejercicio libre - Salto - desplantes 4 - Ejercicio libre - Posicién del cocodrilo
30 seg x 30 seg 4 20 seg x 60 seg
30 seg x 30 seg 20 seg x 60 seg
30 seg x 30 seg 20 seg x 60 seg
(B9 30 seg x 30 seg Q 20 seg x 60 seg
4

5 - Ejercicio libre - Plancha lateral con 6 - Ejercicio libre - Cuerpo extendido
torsién
45 seg x 45 seg 45 seg x 45 seg
45 seg x 45 seg § 45 seg x 45 seg
.ﬁ 45 seg x 45 seg 45 seg x 45 seg
7 - Ejercicio libre - Flexién de rodillas en 8 - Ejercicio libre - Cuadrupedia - levantar
puente pierna y brazo contrario

2
-Z‘» 15 rep x 45 seg 20 seg x 30 seg

4 N 15 rep x 45 seg ’w—' 20 seg x 30 seg
é‘ 15 rep x 45 seg ¢ 20 seg x 30 seg

68
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[ JUMP

| FIGHT @;
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SHOT

DISPLACEMENT




REAL GAME
SPECiFlC Simulated match, training match

Reduced games in relation to handball

Technical exercises where there is cooperation-opposition
NIl without decision making or very simple exercises that do

=

DIRECTED

not condition the execution

NI The exercise imitates a technical gesture but with some
overload

GENERIC

NI

It is associated with classic strength exercises with a certain similarity to
the technical gesture of the sport practised

GENERAL NO

Exercises that work the main musculature of a technical gesture, but in a non-specific

way and at different speeds, routes and loads




SC TRAINING FORMAT

Tous (1999)

He cites in the methodology of strength work from sports training, a method he calls: GENERAL-DIRECTED-SPECIFIC
Developed earlier by Seirul.lo

Construction of a motor chain for strength work.
FUNDAMENTAL/BASIC EXERCISE: helps to build the subsequent work.
APPLICATION/ASSIMILATION: exercise that tries to transfer the basic exercise to the technical exercise.
COMPLEMENTARY/COMPENSATORY: reduces aggressiveness

Shelling Torres (2016)
They present formats with 3 or 4 exercises (basic or complementary only) in
different sequences.

Sequence A Sequence B Sequence C
Primary | Fundamental Secondary Primary / Fundamental Primary  Fundamental Secondary Primary / Fundamental Secondary Primary / F Secondary S
0* . 3
| 0 ] | 0 I - o s
(e.g., Step-up DB) => (e.g., Core-stabilty) > (6.9, Plyomeric raining) (6., Power ciean) > (9., Core-stabilty) ~> (6.9, Layups w/ weighted vest) =) (e, Rolator Cuf) feg; e =) (e.g.. Biceps curl) —> (e.g.. Foam roller LB)
A v A v x v




SC TRAINING FORMAT

Training format prescription of 3 types of chained exercises

Fundamental exercise > Complementary or compensatory exercise - application exercise.

Fuerzay Musculacion

Ejemplo de fuerza para el salto Ejemplo de fuerza para el desplazamiento P—
Complementario/ : ;2 Fundamental Complemental_'io/ Aplicacion
Fundamental compensatorio Aplicacion compensatorio
Nivel 1 | | Nivel 0 | | Nivel 2 | Nivel 2 | | Nivel 0 | | Nivel 3 |

f—>-;n‘-—>§? N & — §




It allows us to Ll

maximise HD potentialities from a systemic perspective 000

PREVENTION

RESTORATION

SPECIFIC
QUALITIES .

PROTECTS FACILITATES CONTRIBUTES
THE HEALTH OPTIMISATION TRAINING OPTIMISES STRUCTURES

FACILITATES INDIVIDUALISATION
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Training in two dimensions (2D)

3D UNIVERS

—

4D UNIVERS
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IOriginaI Research Jmm’] of Strengh and Condiioing Researc

Barbell Squat Relative Strength as an Identifier for
Lower Extremity Injury in Collegiate Athletes

Marcus J. Case, Duane V. Knudson, and Darcy L. Downey

Department of Health and Human Performance, Texas State University, San Marcos, Texas




Training in three dimensions (3D)

2D UNIVERS

—

4D UNIVERS




CONSTRUCTION OF THE THREE-DIMENSIONAL UNIVERSE OF
THE ATHLETE

" Force without control is useless " Pirelli

Coordinative strength [

1 Motor Control
2 Application of force

3 Optimum momentum




KEY IDEAS

In team sports, the pattern of recruitment is changeable

but...

“[...] we find unilateral, bilateral, etc. force
application vectors that are changeable
in direction, sense and magnitude”

Moras, G (2018)

... how we train it?




HOW WE APPLY IT IN TRAINING

1 Variations on the movement proposal

2 Change the movement
3 Modify the stability conditions of the same




TRAINING IN FOUR DIMENSIONS (4D)

< |
-
/’
|
By
~
|

2D UNIVERS 3D UNIVERS




HOW WE APPLY IT TO TRAINING

1 CHANGE THE TYPE OF RESISTANCE




HOW WE APPLY IT TO TRAINING

2 ALTERING THE EXTERNAL LOAD




HOW WE APPLY IT TO TRAINING
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3 ALTERING THE BEHAVIOURAL PATTERN OF THE TIME SERIES DISPLACEMENT

- TIME

EMGrms Positi
150-) 60
50
w|
30
20
10-
o T T 1 T T
18 3,0 42 54 18 30 42 54
Time (s) Time (s)
— Blcops — Tceps —PectoralS  — Pectoral
EMGms Position
200 50
40
I 30/
| |\
\ |
204 | |
10
0 T T 1 0 - T T 1
18 30 42 54 18 30 42 54
Time (s) Time (s)
l — Blceps — Triceps — Pectoral S — Pectoral |

UNIVERS 4D

388



HOW WE APPLY IT TO TRAINING

4 USE DISRUPTIVE CONSTRAINTS




HOW WE APPLY IT TO TRAINING

5 OPTIMAL FORCE MANAGEMENT OVER TIME

Chronojump - Tutorial =1
Sesién  Modo: Potencia (gravitatorias) Help

Persons % Capturar| (K] Analizar
person = Descanso 4 | | Codificador: Defaut
Carmelo

Squat EI
Giles.

Paco Concéntrico FlR ] 115k %IRM

Masa adicional 40 5| Kg

Guardar comentario

Viadimir Mean power [X = 777 W; Xguardado = 1222,8 W] Video
William 1223
Vo 1115

912

224 230 505
684 679 663
s61
4 6 7 8 9 10 11 12 13

1

Repetcones Gusrdor
Guardado™  Distancev vmax  t->vmaxp pmax  t->pmaxpmax/t->pmaxF Fmax  t->Fmax 4 serie
(e (m/s)  (m/s) (s) W W G wrs) N) N) @© T
] 1 47 080 152 0312 9136 23448 0263 89157 11298 18119 0057
B 2 210 0589 0970 0203 6643 13450 0158 85129 11307 18274 0050 = Carmelo  Squat  (115Kg)
Q4= -
] 3426 0807 1519 0326 9124 511 0284 86305 1412 19092 0252 S g ‘
] 4 237 0702 1117 0216 8240 16923 0156 108482 12573 18668 0145 oz i f
[9] Descanso— - H \
= = @ 5 434 0909 150 0333 12228 22942 0285 80497 14329 17895 0218 § 15
2 Em0 & ] 6 231 0605 100 0221 6836 15001 0185 81085 11385 17831 0,042 )
] 7 428 085 1462 033 11152 21320 0304 70133 13326 17354 0217
[ 8 239 0601 1037 0236 6791 1558 0214 72747 11396 17144 0,050 s < I} ] ’




HOW WE APPLY IT TO TRAINING

6 VIBRATORY STIMULATION




KEY IDEAS

(Moras, 2017)
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GUIDE L i
1.- INTRODUCTION - CONTEXTUALISATION eles)

2.- OBJECTIVES CONDITIONAL WORK

3.- CONDITIONAL MODEL

4.- STRENGTH WORK

5.- METABOLIC WORK




SR

QP
|




GUIDE

1.- INTRODUCTION - CONTEXTUALISATION

2.- OBJECTIVES CONDITIONAL WORK

3.- CONDITIONAL MODEL

4.- STRENGTH WORK

5.- METABOLIC WORK
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IVIETABOLIC WORK L1

- rc PARCL. ON/
X a BHSIae
b

>
- =
‘ -7
v 6 "'&‘ assa
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ROMANIA

IMIETABOLIC \WORIK
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“Think, beheve, dream and dare”

g @lab_esport ‘ )Iabesport
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