Stability estimate of yipster’s waterbike concept [image: image1.jpg]
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	Approximate initial stability in righting torque (ft-lbs)

	My rough first ever initial boat stability calculations made on paper and hope without big conversion or other errors.

Lightweight displacement (craft +OB) 265 lbs. Fully loaded (+2 crew) 700 lbs. Full load calculations with crew in seatbelts (
I found it complicated to calculate and could not easily find info or working (demo) hydrostatics software for it.

Non-linear measures done with 2 legs on 1 side and CG shifted some to that side also.

I found it complicated to calculate this unusual design and could not find info or working (demo) hydrostatics software.

	Light weight (265 pounds) non linear 
	Fully loaded (700 pounds) non linear 

	  20 deg.
	  3.0 ft x 265 lbs =   795 ft-lbs
	  20 deg.
	  1.3 ft x 700 lbs =     910 ft-lbs

	  40 deg.
	  2.0 ft x 265 lbs =   530 ft-lbs
	  40 deg.
	  1.0 ft x 700 lbs =     700 ft-lbs

	  60 deg.
	  1.3 ft x 265 lbs =   344 ft-lbs
	  60 deg.
	  0.0 ft x 700 lbs =      0.0 ft-lbs

	  80 deg.
	  0.6 ft x 265 lbs =   159 ft-lbs
	  80 deg.
	 -0.8 ft x 700 lbs =    -560 ft-lbs

	100 deg.
	 -1.0 ft x 265 lbs =  -265 ft-lbs
	100 deg.
	 -2.4 ft x 700 lbs =  -1680 ft-lbs

	120 deg.
	 -1.0 ft x 265 lbs = - 265 ft-lbs
	120 deg.
	 -2.4 ft x 700 lbs =  -1680 ft-lbs

	
	140 deg.
	 -2.0 ft x 265 lbs =  -530 ft-lbs
	140 deg.
	 -3.0 ft x 700 lbs =  -2100 ft-lbs

	
	160 deg.
	 -1.5 ft x 265 lbs =  -397 ft-lbs
	160 deg.
	 -2.4 ft x 700 lbs =  -1680 ft-lbs



	Light weight (265 pounds) linear 
	Fully loaded (700 pounds) linear 

	  20 deg.
	  3.6 ft x 265 lbs =   954 ft-lbs
	  20 deg.
	   1.6 ft x 700 lbs =   1120 ft-lbs

	  40 deg.
	  3.0 ft x 265 lbs =   795 ft-lbs
	  40 deg.
	   1.0 ft x 700 lbs =     700 ft-lbs

	  60 deg.
	  1.3 ft x 265 lbs =   344 ft-lbs
	  60 deg.
	   0.6 ft x 700 lbs =     420 ft-lbs

	  80 deg.
	  0.6 ft x 265 lbs =   159 ft-lbs
	  80 deg.
	  -0.3 ft x 700 lbs =    -210 ft-lbs

	100 deg.
	 -1.6 ft x 265 lbs =  -424 ft-lbs
	100 deg.
	  -1.6 ft x 700 lbs =  -1120 ft-lbs

	120 deg.
	 -2.3 ft x 265 lbs =  -609 ft-lbs
	120 deg.
	  -2.6 ft x 700 lbs =  -1820 ft-lbs

	140 deg.
	 -2.0 ft x 265 lbs =  -530 ft-lbs
	140 deg.
	  -2.6 ft x 700 lbs =  -1820 ft-lbs

	160 deg.
	 -1.3 ft x 265 lbs =  -344 ft-lbs
	160 deg.
	  -1.6 ft x 700 lbs =  -1120 ft-lbs



	First 15 deg. heeling and pitch is in the SWA area and response will be very slow.


More calculations can be made with the pods ballasted etc. (Caution: other calcs and colors as on 14 meter craft used here!)
