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43 to 48 feet.  At 100 feet water depth, the design wave height is in the range 53 to 68 feet.  In Reference 11 a 
variety of wave measurement programs and hindcast studies are compared.  A relationship between deep water 
maximum wave heights and return periods, based on historical hindcast studies of Gulf of Mexico hurricanes is 
given, indicating that the height of the 10-year return period wave is 0.67 times the height of the 100-year return 
period wave.  In a simplified approach, the same ratio may be considered to exist in shallow water.   
 
Using API 100-year wave height data and the return period ratio from Reference 11, the 10-year and 1-year 
maximum wave heights of interest for liftboats are found as: 
 

Max.10-yr.wave ht. in 50 feet water depth = 0.67 * 48 = 32 feet 

Max.10-yr.wave ht. in 100 feet water depth = 0.67 * 68 = 46 feet 

Max.1-yr.wave ht. in 50 feet water depth = 0.29 * 48 = 14 feet 

Max.1-yr.wave ht. in 100 feet water depth = 0.29 * 68 = 20 feet 
 
The above figures for wave heights must be combined with wave periods and currents.  The deep water wave 
steepness values from Reference 8 are in the range 1/11 to 1/15.  The 1/11 steepness gives equivalent deep 
water wave periods of 8.3 and 9.9 seconds for the 10-year return period waves, and 5.5 and 6.6 seconds for the 
1-year return period waves.  In shallow water the waves may become much steeper.  Generally steeper waves 
will be more damaging to liftboats, but a range of wave periods should be investigated during design. 
 
Currents are generally greater in shallow water as a consequence of tidal action.  Reference 8 suggests a tidal 
current of 0.6 knots maximum, away from inlets.  Wind generated currents may have up to 3% of the 1-hour 
wind speed in hurricanes and up to 1% of the 1-hour wind speed in winter storms according to Reference 8, 
which also notes that "as the storm approaches shallower water and the coastline, the storm surge and the 
current can increase".  A reasonable interpretation of these guidelines is to take the following currents for liftboat 
design: 
 

10-year return period current = 2.5 knots 

1-year return period current = 1.7 knots 
 
 
Restricted versus Unrestricted Classification 
 
If liftboat design practice is to learn from the jack-up industry, the capability of vessels to operate in predefined 
storm conditions, as well as predefined water depths, will become standard practice.  A significant difference is 
the duration of liftboat exposure to storm conditions compared with typical exposure durations for jack-ups.  Few 
jack-ups are self-propelled and generally remain on location (evacuated) during hurricanes. 
 
Frequently a liftboat will return to port at night.  It is unusual for operations at the most remote offshore locations 
to last longer than a week or so.  However, liftboats are gradually becoming larger and their range of operations 
is increasing.  Hence the possibility for extended offshore service without the ability to return to port in a few 
hours must be considered.  Therefore the Coast Guard is proposing a series of design criteria for liftboats.  The 
"highest" rating would be for unrestricted service, with maximum design environmental conditions similar to 
those specified for OSVs for afloat stability, where waves have not traditionally been defined.  For elevated 
stability the unrestricted service environmental criteria are less clear, since the structural response is strongly 
influenced by wave and current loading, as well as wind.  A lower rating is for restricted service, and the 
definition of the environmental conditions for this rating is currently a matter of negotiation with owners and 
designers. 
 
It is recommended that the minimum environmental conditions for which new liftboats are designed (for 
restricted service) corresponds to the 1-year return period conditions as defined 




































































