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 Historical perspective (1950’s — early 1970’s)
— Passenger comfort studies for airplanes, cars, trains
— Ride quality linked to vibrations, temperature, noise
— RMS acceleration values used to quantify vibration amplitudes
— Applied to displacement hulls, surface effect ships, hydrofoils

« NSWCCD mid-1970’s: RMS values reported not applicable
when craft motions include shocks or impulsive velocity changes

— Dissatisfaction with general lack of ride quality data

— Lack of fully satisfactory criteria for judging ride quality in rough
seas

— No standard process for acquiring and processing data
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—— V=28 knots, H 1/3 = 4.4 ft, LOA 36 ft

1L.CG Accel ()

UERDTacls

To present a simplified approach to quantifying
ride quality when comparing wave impacts for
different craft, different sea states, different speeds,
or different gage locations.
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Step 1 Compute spectrum of unfiltered record | _________________ . Step 2 Apply 10 Hz low pass
e filter and compute RMS
Use 4 RMS=062g
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Step4 Compute | _______________._ Step 3 Extract peaks with PKT algorithm using RMS vertical
statistical values threshold and ’2-second time threshold
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The least squares linear fit has a zero intercept
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AA. .
Ride Quality Index (RQI ) =1 - —22&ont
A AConditionI
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Damage Cateqories

Structural Damage
Equipment malfunction or failure
Crew discomfort or injury

(Damage Potential ), . o (A Rigid Body Velocity )
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A, AV
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RQI =1- P g AV S
A AV,  Damage Potential
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Condition Il Acceleration (g)
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Use of RQI requires consistent data processing
— Generalized A,,, process

New approach
— Use of all peak accelerations
— Or, use of all statistics (RMS, A3, Ai/10, A1/100), NOt one level

Also applicable to pitch, roll, pitch or roll rates
Useful to quantify a skilled operators perception

Compare craft responses regardless of the source of the data,
when generalized A,,, process used
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* Applied a 4-step computational process for
repeatable A,,, calculations

 Introduced a simple Ride Quality Index
— New combined use of all peaks, RMS, A5, Aj/10: A1/100
— Proportional to wave slam (shock ) damage potential
— Cumulative damage or single-severe slam affects
— Useful tool for better/worse ride quality comparisons

« Use of standardized A,,, calculation and RQI may foster
future comparisons of ride quality of different craft or
different test conditions regardless of the source of the
data
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Ride Quality Index (RQI)=1-
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