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Mark,

..As a jump start to our phone call, I used 4 the standard deviation of the tension for the maximum load instead of just taking the maximum calculated load because:

1) For waves, the significant wave amplitude (average of the 33% highest waves) is 2 times the standard deviation of the wave amplitudes. The average amplitude of the highest 0.1% of the waves which is usually taken for extreme wave amplitudes, is 4 times the standard deviation of the wave amplitudes.

2) The input wave amplitude time series, which had a significant wave 

amplitude of 2 times the standard deviation of the waves, was not 

constructed properly to have a 4-times-the-standard-deviation-of-the-waves in it even though there is a finite probability of one occurring. (I need to fix this in the program by using a random phase in constructing the time series).

3) In the mean time, to calculate extreme tensions for a give sea state, I run the wave spectrum that has the correct significant wave amplitude (but not the correct distribution of extreme waves), find the standard deviation 

of the tension that arises from this input. The extreme tension, which is defined as the average  tension of the highest 0.1% of tension peaks is then calculated statistically (based on a Gaussian distribution of peaks with random phase) from 4 times the standard deviation of the tension.

It's a bit of a fudge, but it is conservative because the response to 

extreme waves will be more damped and the load will be lower than what I am predicting. You can see that in the 50-year storm results where the load at the anchor is actually slightly less than for the 25-year storm.

Best regards,

Mark

Received: 8/24/01

Mark,

I have looked at eliminating the subsurface sphere from the design. This alternative should be considered. As you would expect, the difference between this case and the design with a subsurface sphere is that the total tensions in the vectran EOM cable were about 1000 lbs (4000 lbs vs. 5000 lbs) less in a sea state with a 13.0 m significant wave height which is the 25-year return storm that I am using of California Coast . The tension in the hose was about 3600 lbs for both designs.

The advantage of not using a subsurface float is that the the termination between the vectran and the armored cable does not experience much bending. 

The termination of the armor cable at the subsurface float does experience bending and failed on the AOSN mooring according to John Kemp. The disadvantage of the no-subsurface float design is that I had to distribute football floats on the armor cable to bring the snubber tensions down below 3700 lbs. Without the football floats the total tensions were 5000 lbs which is much greater than the working limit of the snubbers.

I am writing up the results of the dynamic analysis which will include 

analysis of the candidate designs for the Upper Water Column Design and the Benthic Design both 3700 m and 1800 m. I will be gone next week but hope to finish things up the first or second week in September.

Best regards,

Mark
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