
Modeling the energy metabolism of best performances in professional cycling

Sebastian Weber



Back in the days…



Model: muscular energy metabolism as a function of the power output 



Validation & Application



Applications

• Pacing in TT

• Analyze energy sources for given CP data

• Estimate capacities of the competition

• Metabolic demands of a race

• Data manipulation to understand margins

• Metabolic kinetics in interval training



La Flèche Wallone ...? ...unique final climb!



...8 years of working experience!



Finale: Power & Speed 

What it takes:

• Strength

• Lactate tolerance

• Stamina

• Sprinting

?



Athlete “Top-10-Joe”: measured metabolic capacities

Aerobic capacity 

(VO2max) 

80.5 ml/min/kg

Glycolytic capacity 

(VLamax) 

30 mmol/min/kg

66kg“Top-10-Joe”

66kg



Muscle Energetics in the final 3’: Mur de Huy



Lets try a sprint ...!



Higher glycolytic capacity: 30 (dotted)  66 (bolt) mmol/min/kg 



Influence of higher aerobic capacity: 80.5 (dotted) 82.5 (bolt) mmol/min/kg 



“Top-10-Joe: 

aerobic: 80.5 ml/min/kg & glycolytic: 30 mmol/min/kg

“Winning-Joe: 

aerobic: 83.0 ml/min/kg & glycolytic: 39 mmol/min/kg
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