
Cycling mechanics and physiology

Chris R. Abbiss

Dean Graduate Research
School of Medical and Health Science

Edith Cowan University,  Perth,  Australia

Email: c.abbiss@ecu.edu.au
Twitter: @AbbissC



Overview

• Cycling mechanics and physiology

• Power production during standing vs sitting
- Influence of lateral sway

• Force production 
• Fatigue development

• Single leg cycling
- Central vs peripheral limits to VO2max



Physiology
• Fitness
• Fatigue
• Metabolism

Task demands
• Duration 
• Intensity
• Mechanics

Environmental
• Altitude
• Heat
• Nutrition

Power



Cycling power meter

www.SRM.de

Developed and patented, 1986

‘Cycling power meters’

‘Cycling power’



Data analytics

• Black box
• Blind analysis

https://www.craiyon.com/



Power time relationship



Force velocity relationships
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Seating vs standing



Seating Seating Standing Standing

Ergo Field Ergo Field

881 W 843 W* 913 W^ 973 W^*

Maximal all out sprint



Benjamin Chalk (PhD Candidate)

Roll and lateral sway



Roll, lateral lean & lateral sway
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Fatigue mechanics

• Location of fatigue/limits to performance
• Peripheral fatigue



Image Credit: Josh Croxton



Limits to VO2max

Sutton, J. R. (1992). Limitations to Maximal Oxygen Uptake. Sports Medicine, 7.





• Older more centrally limited
• Ratio correlated for younger 

but not older:
• Weekly activity
• VO2max
• PPO



Conclusion

• Cycling mechanics do not remain consistent
• Understanding power output requires awareness of cycling 

mechanics

• Lateral sway may assist power output during fatigue as:
• Cycling fatigue reduces distal/ankle joint power
• Standing increases contribution of hip joint power

• Ratio of single to double leg cycling
• Central and peripheral limits to performance
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