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Lecture Outline and 
Objectives

• F-t and F-v curves

• RFD 

• F, P and J

• Training prescription
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F-t curve
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Who would you rather be?

Identify 5 actions ‘a’ would be better 
at and 5 actions ‘b’ would be better at
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Which type of training 
effects peak force

Which type of training 
effects RFD

300ms 800ms

How high should you 
train an athlete to jump?
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• RFD = ΔF / time period of interest 

• Epoch defined J = ΔF *t  
period of interest 

• F @ defined time point 

Measuring “explosive” strength
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Dynamic Strength index (DSI)
• Athletes had mean DSI of 0.70 
• low DSI ratio of <0.60 = ballistics
• high DSI ratio of >0.80 = max strength

IMTP = 3000 N

SJ = 1500 N 

IMTP = 2200 N

SJ = 2000 N

= 100/IMTP*SJ = 50% 

= 100/IMTP*SJ = 91% 
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Should they train strength or P ?
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Output vs. strategy 
Two athletes jump 40 cm, who’s the best!? 

Area under curve = impulse (J) = Ft
J determines jump height

Consider the shape of the impulse
Short and fat vs. tall and thin

Ft = 40 cm

How high do the green and red athlete jump if the area 
under the curve is the same as the blue athlete’s

“Fast and high”Metric

49Height (cm)

31CM depth (cm)

1496Ave Braking F (N)

0.13Braking phase (s)

1697Ave Propulsive F (N)

0.22Propulsive phase (s)

0.7TTT

0.7mRSI

Instead of RFD…



5/27/2025

8

What about speed reps?

Dumbbell boxing

(Baker and Cowan, 2005)
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Just jump! Suchomel et al., (2014), JSCR
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F-v curve

What is Power?
• Why is Power important to sports performance?

• What are the components of Power?
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What is this a graph of?

P = F * v

P = strength x speed
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What action goes where?
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Within each sport we travel the 
full length for the F-v curve

Force (N)Force (N)/Load (Kg)
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Heavy loads

Strength & 
Power training

journey

Moderate 
loads

Light loads

Force (N)/Load (Kg)

STR

SPD

STR-SPD

SPD-STR
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Could also consider velocity bands
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Which graph is which: heavy, light or standard?

Shot Put

STR…
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STR Important Because F = m*a

• a = F/m

• F = m * a → F = m * v/t → v = F * t/m

• P = F * v

• J = F * t

• High r between strength and P

Strength Maintenance

• Strength levels may only be 
maintained for up to 2wks…

• Therefore?
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Should they train strength or P ?

Who cares if they’re weak!!!

E.g., 
> 1.5*BM
> 40 N/Kg
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Strength Training and Sport Specificity
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% of each type of training delivered by the S&C coach 
(Hypothetical/totally made-up!) 

All may change with each 
position, opponent, or 
tactics and role.

Strength Training and Athlete RobustnessStrength Training and Athlete Robustness
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A

B Same absolute 
workload

After 3 days 
full recovery
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A

B

After only 1 
day's recovery

Then they go 
again…

And again…

And again…
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 = MyHC IIX  MyHC IIa

Use it or lose it: 
Exercise reinnervation of skeletal muscle in elderly people
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Muscle Memory
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Get 
Strong

In conclusion…

For athleticism, functionality, health, well-being, and happiness


