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Conditions at sea

An ordinary day at work:

How is it?

Recording accelerations:
e 2,5 hatsea
e 12 runs at 40-50 kts

* “Everyday conditions”
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* Suspension seat reduced accelerations by 50%

* Legislated limit value exceeded after 10-60 min

* Available evaluation measures are of varying quality
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16 May 2013
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16 May 2013, vibration dose (I1SO 2631-1)
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Measurements

s

Display A1 A2 Ad
" z z z
' LE LR L
. Y y y
Master M

A3

" X, YV, z-acceleration at 4 locations
" Motions 6dof

® @GPS-data

" Storing raw data (research) and real-time analysed quantities
(overview and feedback)

" Display of crew and hull exposure
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@ RlB 34, SF SWEDISH COAST G-UARD

RIB 39’ SF swebist COAST GUARD
— Permanent on-board system
— Evaluation of hull loads & working conditions

— Continuous feedback to crew
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Reducing crew vibration and shock exposure

Suspension seat Ship design Planning

- How to predict (and evaluate) working conditions?
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...in which

INPUT

IS a part

High-speed craft are advanced technical systems...

OUTPUT

Hull geometry
Load case
Generalized operational
profile

CRAFT RESPONSE MODULE
(Garme 2005)

Time series, characteristic
statistical measures

I
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Seat spring/damping
characteristics
Seat longitudinal position

SEAT RESPONSE MODULE
(Olausson & Garme 2013)

Time series, characteristic
statistical measures

1

Exposure profile:
Time at speed/sea state
Hours a day
Daysa year
Years in duty

HUMAN EXPOSURE
EVALUATION MODULE
(IS0 2631-1,1SO 2631-5 &
impact level)
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Generalized daily vibration
doses
Risk assessment of adverse
health effect due to long-
term exposure

Statistical measures
indicating impact

acceleration levels and risk
for bottoming out




Simulating accelerations
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| Step 1:
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(to irregular waves)
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Step 1: Craft response module

-Hull geometry, load case, speed and sea state
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Simulating accelerations

Step 2:
Seat & human response (to
craft accelerations)

Z\

Step 1:
Craft response
(to irregular waves)
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Step 2: Seat response module

-seat parameters, location, exposure time,...
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Step 1 & 2 simulate crew exposure to vibration and
shock
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INPUT

Simulation based design

OUTPUT

Hull geometry
Load case
Generalized operational
profile

CRAFT RESPONSE MODULE
(Garme 2005)

Time series, characteristic
statistical measures
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Seat spring/damping
characteristics
Seat longitudinal position

SEAT RESPONSE MODULE
(Olausson & Garme 2013)

Time series, characteristic
statistical measures

1

Exposure profile:
Time at speed/sea state
Hours a day
Daysa year
Years in duty

HUMAN EXPOSURE
EVALUATION MODULE
(IS0 2631-1,1SO 2631-5 &
impact level)
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Generalized daily vibration
doses
Risk assessment of adverse
health effect due to long-
term exposure

Statistical measures
indicating impact

acceleration levels and risk
for bottoming out
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How to predict and crew vibration and

shock
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2. Appropriate evaluation methods
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3. Understanding of risk for injuries
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How to predict and crew vibration and
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shock

1. Craft operational profile

2. Appropriate evaluation methods

Seat cushion acc.
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| [— Bosmen -Statistical method addressing impact
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loads are under development
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3. Understanding of risk for injuries
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response will be collected during

offshore race

2014-06-12 KTH Centre for Naval Architecture



HSC crew exposure to
vibration and shock

Conditions at sea
Exposure feedback to crew

Predict and evaluate crew vibration
and shock
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