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Why Differentiate 
 TT & Tri Bike Positions?	

 
 
TT: 
Rest & Recover pre/
post-Cycling 
 
 
 
Tri: 
Swim & Run pre/post- 
Cycling 



Cycling - 1890’s	



TT Racing – Origins	
1890 – England 
National Cyclists’ Union  
Ban Open Road 
Competitions 
  
 
1890’s – North Road Club 
Staggered Start Races  
Secret Locations 
Dress Conduct -- Black 



Triathlon Racing – Origins 
	1920’s - France 

Le Trios Sports 
Channel Marne; 12k Bike; 3k 
run  
 
 
1970’s – USA 
Mission Bay Triathlon 
500-Yard Swim; 5-Mile Bike; 6-
Mile Run 
 

 
 
 



ScoH Aerobar 
 	
 
 
 
 
 
 
 
 
 

Patent # US 7127966 B2 



Aerobar Market Entry 
	

 
Greg LeMond 
1989 Tour De 

France 
58-Second Gain 

in TT 
Yellow Jersey by 

8-Seconds! 
 
 
 



TT-Specific Bike Position 
	 

 
Maximum 
Aerodynamic 
Benefit  
 
Minimum 
Metabolic and 
Biomechanical 
Cost  
 
 
 



UCI Regulations 
	



Graeme Obree 
Pos #1	



Obree’s Bike Pos #1 
	



Graeme Obree 
Pos #2	



Tri-Specific Bike Position 
	 

Maximum 
Aerodynamic 
Benefit  
 
Minimum 
Metabolic and 
Biomechanical 
Cost 
 
Swim  
Recovery 
 
Run 
Preparation  

 
 
 
 



Bike Fit – Triathlon 
	



Cockpit Reach 
	TRI: 

Recover and Rest 
Forearm Support 
Shifter Access 
 
 
 
TT: 
Aerodynamics 
Shifter Access 
Forearm Support 
UCI Regulations 

 
 



Cockpit Differential 
	

TRI 
Within Functional Hip ROM 
Individual & Event-Specific 
Comfort/Aerodynamics  
 
TT 
Within Functional Hip ROM 
Individual & Event-Specific  
Aerodynamics/Comfort 

 
 
 
 
 



Aero/Arm-Pad – Z 
	 

TRI: 
Forearms Centered in Aero-
Pads </= Shoulders 
Adjust for Optimal Tidal-Flow 
Physical & Metabolic Recovery  
 
 
 
 
TT: 
Forearms Centered in Aero-
Pads </= Shoulders 
Adjust for Optimal Tidal-Flow 
 Aerodynamics  

 
 



 Extensions Design 
	TRI: 

Consistent with Natural Wrist 
Position 
 
 
 
 
 
 
 
TT: 
Consistent with Natural Wrist 
Position 
UCI Guidelines 
 



Saddle Height	
 
Tri: 
Biomechanics  
Power 
Run 

Deg = 25-35, 38, 40, 42??? 
 
TT: 
Biomechanics 
Aerodynamics 
Power 
 
 
 
 
 

 
 



Saddle “W.A.L.T”	
 
Tri: 
Specific to Individual and Differential 
Pressure Mapping? 
Supported but not “Falling” 
0-?-Degrees 
 
 
 
 
 
TT: 
Specific to Individual 
24 – 30cm Length 
< -3 – Degrees Incline 
 
 
 
 



Seat Tube Angle	
 

Tri: 
Frame = 76-78 
Virtual = 76-85+ 
 
 
 
 
TT: 
Frame = 74-76 
Virtual = 74-85+ 



Center of Gravity	
TRI: 
Individual- Specific 
Morphology, Core, 
Flexibility, Experience… 
 

 
 
 

 
TT: 
Individual- Specific 
Morphology, Core, 
Flexibility, Experience… 
UCI Guidelines! 

 



Symmetry	

 
 
 
 



Conclusions:	

•  TT Specific Bike Fit = Optimal Aerodynamics and 
Power, with emphasis on Aerodynamics 

•  Tri-Specific Bike Fit =  Optimal Power and 
Aerodynamics, with emphasis on Comfort, Swim-
Recovery and Run Performance  

 



Bike Fit - X/Y 
	



Bike Fit - BB/Components 
	



Governing Bodies 
	

TRI 
USAT – 1982 (www.usat.com) 

ITU – 1989 (www.triathlon.com) 
WTC – 1990 (www.ironman.com) 

 
TT 

UCI – 1900 (www.uci.ch) 
USA Cycling – 1975 (www.usacycling.org) 

 



Article 1.3.013 
	“The peak of the saddle shall be a minimum of 5 cm to the 

rear of a vertical plane passing through the bottom 
bracket spindle…  in no circumstances shall the peak of 

the saddle extend in front of a vertical line passing through 
the bottom bracket spindle.  

 
The peak of the saddle can be moved forward until the 
vertical line passing through the bottom bracket spindle 

where that is necessary for morphological reasons. By 
morphological reasons should be understood everything to 

do with the size and limb length of the rider.  
 

Only one exemption for morphological reasons may be 
requested; either the peak of the saddle can be moved 

forward or the handlebar extensions can be moved 
forward, in accordance with Article 1.3.023”  

 



Article 1.3.022 
	“In competitions other than those covered by article 

1.3.023, only the traditional type of handlebars (see 
diagram «structure 1») may be used. The handlebars must 
be positioned in an area defined as follows: above, by the 
horizontal plane of the point of support of the saddle (B); 
below, by the horizontal line passing through the highest 
point of the two wheels (these being of equal diameter) 
(C); at the rear by the axis of the steerer tube (D) and at 

the front by a vertical line passing through the front wheel 
spindle with a 5 cm tolerance (see diagram «Structure 

(1A)»). The distance referred to in point (A) is not 
applicable to the bicycle of a rider who takes part in a 

sprint event on track (flying 200 m, flying lap, sprint, team 
sprint, keirin, 500 metres and 1 kilometre), but must not 

exceed 10 cm in relation to the vertical line passing 
through the front wheel spindle.”  

 



Article 1.3.104 
	“The plane passing through the highest points at the 

front and rear of the saddle shall be horizontal. The 
length of the saddle shall be 24 cm minimum and 30 

cm maximum.”  
 

(3-Degrees or 1cm – Tip-to-Tail) 



Article 1.3.203 
	 

“The height difference between the elbow support points and the highest and lowest 
points of the handlebar extension (including gear levers) must be less than 10 cm.   The 
position of the tip of the saddle must be at least 5 cm behind the vertical plane passing 

through the bottom bracket axle. The distance between the vertical line passing 
through the bottom bracket axle and the extremity of the handlebar may not exceed 
75 cm, with the other limits set in article 1.3.022 (B,C,D) remaining unchanged. Elbow or 

forearm rests are permitted. 
 

For road time trial competitions, controls or levers fixed to the handlebar extension may 
not extend beyond the 75 cm limit. 

 
For the track and road competitions covered by the first paragraph, the distance of 75 

cm may be increased to 80 cm to the extent that this is required for morphological 
reasons. 

 
For riders that are 190 cm tall or taller, the horizontal distance between the vertical lines 

passing through the bottom bracket axle and the extremity of the handlebar 
extensions including all accessories may be extended to 85 cm. 

 
Only one exemption for morphological reasons may be requested; either the 

handlebar extension can be moved forward or the peak of the saddle can be moved 
forward, in accordance with Article 1.3.013.”  

 



UCI 1.3.023	



UCI 1.3.023	



References	
•  Mark D. Ricard , Patrick Hills-Meyer, Michael G. Miller and 

Timothy J. Michael. The Effects of Bicycle Frame Geometry on 
Muscle Activation and Power During a Wingate Anaerobic 
Test. Journal of Sports Science and Medicine (2006) 5,  25-32 

•  Defraeye T, Blocken B, Koninckx E, Hespel P, Carmeliet J. 
Aerodynamic study of different cyclist positions: CFD analysis 
and full-scale wind-tunnel tests. J Biomech. 2010;43(7):1262-8. 

•  Prilutsky BI, Gregory RJ. Analysis of muscle coordination 
strategies in cycling. IEEE Trans Rehabil Eng. 2000;8(3):362-70. 

•  Gregor RJ, Wheeler JB. Biomechanical factors associated with 
shoe/pedal interfaces. Implications for injury. Sports Med. 
1994;17(2):117-31. 

•  Hug F, Bendahan D, Le fur Y, Cozzone PJ, Grélot L. 
Heterogeneity of muscle recruitment pattern during pedaling 
in professional road cyclists: a magnetic resonance imaging 
and electromyography study. Eur J Appl Physiol. 2004;92(3):
334-42. 



References 
	

•  Browning, R.C., Gregor, R.J., & Broker, J.P. (1992). Lower extremity 
      kinetics in elite athletes in aerodynamic cycling positions. 
      Medicine and Science in Sports and Exercise, 24, S186. 
•  Garside I, Doran A. Effects of Bicycle Frame Ergonomics on Triathlon 10-

km running performance. J. Sports Sciences. 2000; 18(10):825-833 
•  Garcia-Lopez, J., Rodriguez-Marroyo, J.A., Juneau, C.E., Pele- teiro, J., 

Martinez, A.C., & Villa, J.G. (2008). Reference values and improvement of 
aerodynamic drag in profes- sional cyclists. Journal of Sports Sciences, 
26(3), 277–286.  

•  Gnem P, Reichenbach S. Alpeter E, Widmer H, Hoppeler H.  Influence of 
different racing positions on metabolic cost in elite cyclists. Med Sci Sports 
Exerc. 1997 Jun;29(6):818-23 

•  Heil, D.P., Wilcox, A.R., & Quinn, C.M. (1995). Cardiore- spiratory responses 
to seat-tube angle variation during steady-state cycling. Medicine and 
Science in Sports and Exercise, 27(5), 730–735.  

•  Lukes, R.A., Chin, S.B., & Haake, S.J. (2005). The understand- ing and 
development of cycling aerodynamics. Sports Engineering, 8(2), 59–74.  

•  Price D, Donne B.  Effect of variation in seat tube angle at different seat 
heights on submaximal cycling performance in man.  J. Sports Sci.  1997 
Aug;15(4): 395-402 

 



References 
	•  Reiser, R.F., 2nd, Peterson, M.L., & Broker, J.P. (2002). Influ- ence 

of hip orientation on wingate power output and cycling 
technique. Journal of Strength and Conditioning Research, 
16(4), 556–560.  

•  Richard M, Hills-Meyer P, Miller M, Michael T.  The Effects of 
Bicycle Frame Geometry on Muscle Activation and Power 
During a Wingate Anaerobic Test. J. Sports Sci Med. 2006 Mar; 
5(1) 25-32 

•  Too, D. (1991). The effect of hip position/configuration on 
anaerobic power and capacity in cycling. International Journal 
of Sports Biomechanics, 7, 359–370.  

•  Welbergen, E., & Clijsen, L.P. (1990). The influence of body 
position on maximal performance in cycling. European Journal 
of Applied Physiology and Occupational Physiol- ogy, 61(1-2), 
138–142.  

•  Umberger, B.R., Scheuchenzuber, H.J., & Manos, T.M. (1998). 
Differences in power output during cycling at different seat 
tube angles. Journal of Human Movement Studies, 35, 21–36.  


