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INTRODUCTION
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HIERARCHY OF ATHLETIC DEVELOPMENT

Vermeil’s Hierarchy of Athletic Development

WORK CAPACITY

STRENGTH

EXPLOSIVE STRENGTH

REACTIVE STRENGTH

SPEED

ABILITY TO WORK FOR PROLONGED PERIOD MAINTAINING QUALITY AND DISPLAYING ADEQUATE RECOVERY

ABILITY TO EXERT MAXIMAL FORCE – BASE OF ALL PERFORMANCE BASED ATHLETIC DEVELOPMENT

ABILITY TO PRODUCE LARGE AMOUNTS OF FORCE IN SHORT TIMEFRAME – RATE OF FORCE DEVELOPMENT

ABILITY OF TISSUE (MUSCLE & TENDON) TO ABSORB, STORE & RELEASE ENERGY – STRETCH SHORTENING CYCLE

OUTCOME OF ALL OTHER QUALITIES COMBINED – MOVE AS QUICKLY AS POSSIBLE THROUGH SPECIFIC ROM

4

ATHLETE PROFILING

STRENGTH EXPLOSIVE STRENGTH REACTIVE STRENGTH

MAX ISOMETRIC STRENGTH

IMTP / ISO SQUAT

RELATIVE PEAK FORCE

ABSOLUTE PEAK FORCE

FORCE @ 100MS

MAX DYNAMIC STRENGTH

RELATIVE STRENGTH (X BW)

S&C & TECHNICAL AGE

COACHING EYE

3RM TESTING

FAST DYNAMIC STRENGTH (SSC)

CMJ

OUTPUT

STRATEGY

IMPULSE - MOMENTUM

FAST DYNAMIC STRENGTH (CON)

OUTPUT

STRATEGY

IMPULSE - MOMENTUM

SJ

REACTIVE STRENGTH

10-5 HOP

RSI

FLIGHT TIME

CONTACT TIME

DSI à  CMJ / IMTP
RSI à  CMJ & SJ

EUR à  CMJ / SJ = SSC%

RSISA (ANKLE, KNEE, HIP)
FV/LV - PROFILING

NORDBORD & FORCEFRAME
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IMPULSE - MOMENTUM THEORY

∆ FORCE X ∆ TIME = MASS X ∆ VELOCITY

IMPULSE (N*S) ∆ MOMENTUM (KG*M/S)

THE HARDER WE PUSH/PULL

OR

THE LONGER WE PUSH/PULL

GREATER CHANGE IN VELOCITY

WILL LEAD TO

GREATER CHANGE IN MOMENTUM

THE HARDER WE PUSH/PULL OVER A GIVEN TIME PERIOD – HIGHER IMPULSE – THE GREATER THE ACCELERATION OF THE OBJECT

EXAMPLE: WHEN CONTRACTION TIMES AND MASS ARE THE SAME

THE MORE FORCE EXERTED INTO THE GROUND DURING CONCENTRIC PHASE OF A VERTICAL JUMP WILL LEAD TO HIGHER CONCENTRIC 

IMPULSE WHICH WILL LEAD TO HIGHER TAKE-OFF VELOCITY WHICH WILL LEAD TO HIGER JUMP HEIGHT

INCREASE THE HEIGHT OF THE CURVE
= PEAK FORCE

INCREASE THE SLOPE OF THE CURVE

= RFD
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PERFORMANCE DEVELOPMENT

Tom Dos’Santos: Developing Neuromuscular Power for Athletic Performance: Physiological and Biomechanical Theories
VBT Coach: Velocity zones - A new system for VBT zone training

INVERSE RELATIONSHIP BETWEEN FORCE & VELOCITY WHERE PEAK POWER OUTPUT OCCURS AT A COMPROMISE BETWEEN FORCE & VELOCITY

POWER = STR-SPD – ABILITY TO MOVE RELATIVELY HEAVY EXTERNAL RESISTANCE AS FAST AS POSSIBLE (DEFINED IN LOAD)

POWER = SPD-STR – ABILITY TO MOVE RELATIVELY LOW EXTERNAL RESISTANCE AS FAST AS POSSIBLE (DEFINED IN VELOCITY)

MOST SPORTS REQUIRE VARIETY OF MOTOR SKILLS WHICH SPAN OVER THE ENTIRE FVC – PERIODIZED PLANNING OF THE FVC
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‘READING’ THE CURVE
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‘READING’ THE CURVE

PRE FLIGHT

CONTRACTION TIME

STRATEGY

FLIGHT

OUTPUT

JUMP HEIGHT

RSIm & FT:CT

IF IT LOOKS RIGHT à  IT FLIES RIGHT à  IT IS WIRED RIGHT (JONAS DODOO)
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PERFORMANCE BUCKETS

HIGH OUTPUT - HIGH FT:CT

HIGH & FAST

HIGH OUTPUT - LOWER FT:CT

HIGH & SLOW

LOW OUTPUT - HIGH FT:CT

LOW & FAST

LOW OUTPUT - LOW FT:CT

LOW & SLOW

GOOD MOVEMENT EFFICIENCY

GENERALLY BEST MOVERS / ATHLETES

GOOD MOVEMENT EFFICIENCY WITH BIG ROM

GENERALLY GOOD BUT SLOW MOVERS / ATHLETES

IMBALANCED MOVEMENT EFFICIENCY

GENERALLY AWKWARD MOVERS / ATHLETES

IMBALANCED / AVERAGE MOVEMENT EFFICIENCY

GENERALLY WEAKER MOVERS / ATHLETES

HEIGHT

TIME
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Player 1

Player 2

Player 3

Player 4

Player 5

Player 6

Player 7

Player 8

Player 9

Player 10

Player 11

Player 12

Player 13

Player 14

Player 15

Player 16

Player 17

Player 18

Player 19

Player 20

Player 21

Player 22

Player 23

Player 24

Player 25
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CMJ - OVERVIEW
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LOW & FAST
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‘READING’ THE CURVE

UNLOADING PHASE

BEGINNING OF DOWNWARD MOVEMENT

TRIPLE FLEXION (HIP – KNEE – ANKLE)

REDUCES VERTICAL GRF BELOW BW

à  90% OF BW

NEUROMUSCULAR EFFICIENCY 

& COORDINATION à  MOMENTUM

MINIMUM 

ECCENTRIC FORCE

UNLOADING 

IMPULSE

‘LOOK & FEEL’

CURVE

MINIMUM ECCENTRIC FORCE
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‘READING’ THE CURVE

BRAKING & DECEL PHASE

MINIMUM ECC FORCE à  ZERO VELOCITY

HOW QUICKLY CAN YOU APPLY FORCE

HOW EFFECTIVELY CAN YOU DECELERATE

MINIMUM ECCENTRIC FORCE ECCENTRIC PEAK VELOCITY

ZERO VELOCITY
BRAKING

DECELERATION

ECC PEAK VELOCITY à  ZERO VELOCITY
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‘READING’ THE CURVE

BRAKING & DECEL PHASE

MINIMUM ECC FORCE à  ZERO VELOCITY

ECCENTRIC PEAK 

VELOCITY

‘LOOK & FEEL’ CURVE

MINIMUM ECCENTRIC FORCE ECCENTRIC PEAK VELOCITY

ZERO VELOCITY
BRAKING

> 1,2 m/s

HOW COMFORTABLE WITH FAST DESCENT
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‘READING’ THE CURVE

BRAKING & DECEL PHASE

DECEL IMPULSE 

(/BW)

ECC PEAK 

FORCE (/BW)

‘LOOK & FEEL’ CURVE

DECELERATION

ECC PEAK VELOCITY à  ZERO VELOCITY

CM DEPTH

ECC DECEL RFD

(/BW)

ECCENTRIC 

DURATION

FORCE @ 0

(/BW)

ECC PEAK POWER

(/BW)

MINIMUM ECCENTRIC FORCE ECCENTRIC PEAK VELOCITY

ZERO VELOCITY
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‘READING’ THE CURVE

CONCENTRIC PHASE

TRANSITION FROM ECCENTRIC TO CONCENTRIC

à  STIFFNESS

ZERO VELOCITY
TRANSITION

CON MEAN FORCE

(BW)
CURVE LOOK
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‘READING’ THE CURVE

CONCENTRIC PHASE

ZERO VELOCITY

FORCE < 20N

CON IMPULSE 

(/BW)

CON IMPULSE 

100 MS

‘LOOK & FEEL’ CURVE

CONCENTRIC

ZERO VELOCITY à  FORCE < 20N

VELOCITY @ 

TAKEOFF

PEAK POWER

(/BW)

P1 / P2 IMPULSE RATIO
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‘READING’ THE CURVE

APPLY FORCE

TRANSFER FORCE

CREATE FORCE
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PERFORMANCE DEVELOPMENT

DEVELOPMENT ROUTE
PRIMARY GOAL: INCREASE FORCE PRODUCTION & ABSORPTION + INTRODUCTION OF POWER & REACTIVITY

INTRODUCTION ROUTE
PRIMARY GOAL: INCREASE FOUNDATIONAL STRENGTH, WORK CAPACITY & MOVEMENT EFFICIENCY & COMPETENCY

PERFORMANCE ROUTE – CREATE
PRIMARY GOAL: INCREASE ECCENTRIC FORCE CAPABILITIES & TRIPLE FLEXION EFFICIENCY

PERFORMANCE ROUTE – ALL-ROUND
PRIMARY GOAL: SURF THE FV-CURVE AND MAINTAIN MOVEMENT EFFICIENCY & COMPETENCY

PERFORMANCE ROUTE – TRANSFER
PRIMARY GOAL: INCREASE RELATIVE STRENGTH, STIFFNESS & POSTURAL CONTROL

PERFORMANCE ROUTE – APPLY
PRIMARY GOAL: INCREASE CONCENTRIC FORCE CAPABILITIES & TRIPLE EXTENSION EFFICIENCY

HIGH & FAST

LOW & SLOW

HIGH & SLOW

HIGH & SLOW

HIGH & SLOW

LOW & FAST

LOW & FAST

LOW & FAST
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PERFORMANCE DEVELOPMENT

PERFORMANCE ROUTE – CREATE
PRIMARY GOAL: INCREASE ECCENTRIC FORCE CAPABILITIES & TRIPLE FLEXION EFFICIENCY

WHAT ?

✅ ABILITY TO MOVE AND FLEX THROUGH ANKLES, KNEES & HIP

✅ ANTERIOR CHAIN STRENGTH

✅ ABSOLUTE STRENGTH

✅ ABILITY TO CREATE FORCE QUICKLY - RFD

WHO ?

⛔ LACK OF STRENGTH, RFD OR SLOW TIMING MECHANISM

⛔ AVOID USE OF ANKLE AND/OR KNEES à  BEND AT THE WAIST

⛔ MOVE THROUGH EXTREMELY SHORT ROM

⛔ YOUNGER & UNTRAINED OR DETRAINED PLAYERS

⛔ PREVIOUS ANKLE / KNEE INJURY

⛔ ON-FIELD DECELERATION OUTPUT & MECHANICS
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PERFORMANCE DEVELOPMENT

PERFORMANCE ROUTE – CREATE
PRIMARY GOAL: INCREASE ECCENTRIC FORCE CAPABILITIES & TRIPLE FLEXION EFFICIENCY
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PERFORMANCE DEVELOPMENT

PERFORMANCE ROUTE – CREATE
PRIMARY GOAL: INCREASE ECCENTRIC FORCE CAPABILITIES & TRIPLE FLEXION EFFICIENCY

HOW ?
MOVEMENT PREP STRENGTH & POWER

✅ ANKLE MOBILITY

✅ QUAD ACTIVATION

✅ FULL ROM TRIPLE FLEXION

✅ ISOMETRIC HOLDS

✅ DECEL MECHANICS

✅ ANTERIOR CHAIN STRENGTH

✅ ABSOLUTE STRENGTH

✅ ECCENTRIC TEMPO

✅ ECCENTRIC RFD

✅ LANDING à  ECCENTRIC OVERLOAD PLYO’S

PHASE 
1

TRAPBAR SQUAT

REVERSE LUNGE

HOP & STICK

PHASE 
2

BOX SQUAT

FULL ROM K-BOX

TRAPBAR DROP

PHASE 
3

FRONT SQUAT

RFD K-BOX

DEPTH JUMP
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PERFORMANCE DEVELOPMENT

PERFORMANCE ROUTE – TRANSFER
PRIMARY GOAL: INCREASE RELATIVE STRENGTH, STIFFNESS & POSTURAL CONTROL

WHAT ?

✅ CORE STRENGTH & POSTURAL CONTROL

✅ TOTAL BODY STIFFNESS 

✅ RELATIVE STRENGTH

WHO ?

⛔ LACK OF RELATIVE STRENGTH

⛔ LESS THAN OPTIMAL BODY COMPOSITION

⛔ POOR CORE STRENGTH & POSTURAL CONTROL

⛔ YOUNGER & UNTRAINED OR DETRAINED PLAYERS

⛔ PREVIOUS LOWER BACK / PELVIC INJURY

⛔ ON-FIELD REACTIVE ACCELERATION & COD OUTPUT & MECHANICS
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PERFORMANCE DEVELOPMENT

PERFORMANCE ROUTE – TRANSFER
PRIMARY GOAL: INCREASE RELATIVE STRENGTH, STIFFNESS & POSTURAL CONTROL
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PERFORMANCE DEVELOPMENT

PERFORMANCE ROUTE – TRANSFER
PRIMARY GOAL: INCREASE RELATIVE STRENGTH, STIFFNESS & POSTURAL CONTROL

HOW ?
MOVEMENT PREP STRENGTH & POWER

✅ POSTURAL CONTROL

✅ CORE STRENGTH

✅ ISOMETRIC HOLD, PUSH & SWITCH

✅ LOW INTENSITY PLYOS & STIFFNESS

✅ DECEL & COD MECHANICS

✅ ANTERIOR & POSTERIOR CHAIN STRENGTH

✅ ABSOLUTE STRENGTH

✅ UPPER BODY & CORE STRENGTH

✅ COORDINATION & MOVEMENT MECHANICS

✅ COUNTERMOVEMENT & REACTIVE PLYO’S

PHASE 
1

TRAPBAR SQUAT

RDL

LI POGO’S

PHASE 
2

FRONT SQUAT

DEADLIFT

DROP JUMP

PHASE 
3

HEAVY SLED PUSH

TB JUMP / HANG CLEAN

HURDLE JUMPS
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PERFORMANCE DEVELOPMENT

PERFORMANCE ROUTE – APPLY
PRIMARY GOAL: INCREASE CONCENTRIC FORCE CAPABILITIES & TRIPLE EXTENSION EFFICIENCY

WHAT ?

✅ APPLY HIGH FORCE QUICKLY THROUGH SUFFICIENT ROM 

✅ TRIPLE EXTENSION EFFICIENCY

✅ POSTERIOR CHAIN STRENGTH

✅ ACTIVE MOBILITY

WHO ?

⛔ STRUGGLE TO GET FULL TRIPLE EXTENSION

⛔ RELY ON VERY SHORT ROM

⛔ GENERAL & ACTIVE MOBILITY

⛔ POSTERIOR CHAIN STRENGTH

⛔ MUSCLE STRAIN INJURY

⛔ ACCELERATION & TOP SPEED OUTPUT & MECHANICS
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PERFORMANCE DEVELOPMENT

PERFORMANCE ROUTE – APPLY
PRIMARY GOAL: INCREASE CONCENTRIC FORCE CAPABILITIES & TRIPLE EXTENSION EFFICIENCY
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PERFORMANCE DEVELOPMENT

PERFORMANCE ROUTE – APPLY
PRIMARY GOAL: INCREASE CONCENTRIC FORCE CAPABILITIES & TRIPLE EXTENSION EFFICIENCY

HOW ?
MOVEMENT PREP STRENGTH & POWER

✅ DYNAMIC MOBILITY

✅ HAMSTRING & GLUTE ACTIVATION

✅ FULL ROM TRIPLE FLEXION > EXTENSION

✅ HINGE PATTERNS

✅ ACCEL & HIGH SPEED MECHANICS

✅ POSTERIOR CHAIN STRENGTH

✅ STRENGTH THROUGH ROM

✅ CONCENTRIC RFD

✅ COORDINATION & MOVEMENT MECHANICS

✅ NCM > CM PLYO’S

PHASE 
1

HIP THRUST

RFE SPLIT SQUAT

NCM BROAD JUMP

PHASE 
2

RDL

TB JUMP / HANG CLEAN

DEPTH JUMP

PHASE 
3

KB SWINGS

SL SNATCH FROM RDL 

BOUNDS
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QUESTIONS ?THANKS seppe.torfs@lommelsk.be
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