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Righting Moment in the 29erXX 
 

How much can righting moment realistically vary? 
 

It is well known that heavier sailors can go faster in wind due to their increased 

righting moment. I wanted to figure out how 

much righting moment varies between 

different heights and weights of sailors and 

how much righting moment is affected when 

a sailor raises or lowers the angle between 

their body and the water (the body angle). 

I made a few simplifying assumptions. 

Most importantly, I modeled the system as 

planar and neglected the righting moment of the centerboard. I also used an average 

center of mass to height ratio of 0.5515.1 I used Excel to do my calculations and create 

the graphs. 

Not surprisingly, there is a linear relationship between the righting moment and 

weight or height of a sailor. Combining these factors makes things more interesting.  

 

 
For example, I found were that although a 6’0”, 175 lb. sailor weighs 40% more 

than a 5’4”, 125 lb. sailor, they actually have 50% more righting moment due to their 

increased distance of the COM from the edge of the boat. 
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However, the relationship between righting moment and the body angle of a 

sailor is not linear. With every 10 degrees that a sailor toggles up, their righting 

moment decreases more than the previous 10 degree change (i.e. the difference in 

righting moment between being toggled up 20 and 30 degrees is greater than the 

difference between 10 and 20 degrees. I had never thought of this before.  
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Individual	  1:	  5'4",	  125	  lbs./1.6256	  m,	  56.7	  kg	  
Individual	  2:	  5'7",	  135	  lbs./1.718	  m,	  61.23	  kg	  
Individual	  3:	  5'7",	  155	  lbs./1.718	  m,	  70.31	  kg	  
Individual4:	  6'0",	  175	  lbs./1.8288	  m,	  79.38	  kg	  
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From that we can also deduce that a heavier sailor’s righting moment will 

decrease proportionally but its value will decrease faster (i.e. a steeper downward 

curve) than that of a smaller sailor.  

 

 
 

In this graph, the two medium sailors are 5’7”, 135 lbs each. The small and 

large sailor team consists of one 5’4”, 125 lb sailor and one 6’0”, 175 lb sailor.  

 
Assumptions 

• Rigid bodies 
• Planar system in equilibrium 
• Neglect righting moment of centerboard 
• Center of mass for each position is an estimate 
• Neglect weight of boat (symmetrical when excluding crew weight) 

 
Variables 

• Weight & height of skipper 
• Weight & height of crew 
• Body position 

 
Boat Dimensions 

• Length: 4.42 m (14’6”) 
• Width: 1.72 m (5’8”) 
• Height: 6.60 m (21’8”) 
• Recommended combined  

crew weight: 120 kg (265 lbs) 
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Note: this was a project for a statics engineering class at Stanford University. 
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