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EFFECTS ©OFf MEASURES TO OECREASE THE REUEREERATION TIME IN
SHIPBUILOING HALLS.

J.H. van den Berg

Dutch Labour Inspectorate,
rostbox 30,016, 9700 BM Groningen,
Jolland,

In the MNetherlands ships are nowadays often built in ghipbuilding
halle constructed from corrugsted steel-plates. Unless speclsl
meesures are taken, these alls have a long reverberation time
{called R.T.) This has a number of negative effects on the people
who have to work in these halls, It is possible toc decresse the
R.T. to an acceptabls levsl by appropriate measures. We calcule-
ted the averags R.T, of the frequencies K, 1K, 24, 4K. Since
these frequencies are predominently present in the typlical noise
in these halls,

The shipbuilding halls,
Hell.nr. Yelume Surface R.T, in ssec. sbsorbing decreass

m3 m? non-sbsorbing factor R.T.
1 so.008  2.100 6,4 2,3 2,8
2 16,500 1.100 4,2 2,3 1,8
3 140,000 5.000 5,9
3 42,000 1.600 : 2,8 |

Hall 3 has an absorbing and a non-absorbing section in open con-
nection with each other.

The measures.

tgll 1 was an existing hall, To decrease the R.T., rockwool
baffles were installed at the ceiling ef this bhall, Two baffles
per square meter were chosen, dimensions 1200x600 mm, thickness
B0 mm into a dust~proof foll (picture).

The employes of the ship-yard carried out this job themselves, It
was done outside the working-hours and a platform built on an
overhesd-crane was uged, The costs were -f 50,- per mZ,avarage
absorption was 1,4 m“ Sabine per m2 gurface, pricelevel 1980.
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for hall 2 and 3 was chosen for a different type of construction,
Hall 2 was also an exlsting situation, The absorbing part af hall
3 was recently built, In these halls a heat-insulatc . and sound
absorbing corrugated &stesl=plate was put, in order to improve the
heat insulaticn of the walls at the same time. It consisted of a
perforated stesl-plate; 40% perforation, & dust proef foil and

55 mm of glaswool inaulation (pictute).

In hall 2 this was attached to 50% surface of the walls, in hall
3, absarbing part this also was fixed on 50% surface of the walls
and to the whole ceiling, The costs were f 100,- per mz, average
absorption 1 mé Sabine per m2 surface, price-level 1982,

The sound mebsuremsnts.

We did frequency analyses from the L-eq measurements of the
nolse in the halls. It was evident that in an absorbing hall the
high frequencies ~ like 1%, 2K and 4K - appeared considerably
lese than in a nen-absorbing one., This is in connecticn with
aspects of well-being. (diagram).

We also studied the decrease of the sound level with increasing
distance, In hall J-with sound-absarbing corrugated steel-pla-
ting- the curve of the absorbinp hall i1s a few d8(A) below the
curve. of the non-absorbing hall, In hall 1 - with the baffle cei-
ling - the curve drops strongly, In hall 2 this effoect was
hardly measursble (diagram).

We also did measurements with dopesmeters. We measured & decrea-
g8 of the L-eq. sound=lcad of about 3 or 4 dB(A) in hall 4. In
hall 3 this was 2 g8(A}. In hall 2 a decreasp was hardly
measurable,

Social Espscts.

The reessons for managements to pay attention tot the improvement
of working conditions were: complaints of the employes} communi-
cetion problems on the workspot} workers mentioned the nolse

as ona of the reesons when leaving the company; sevaeral workers
hed problems of medical nature with the hearing.

The resson for chocsing the inside perfarated corrugated steel-
plating was the cambining of the improvement of the hest-insula-
tion of the walls, the lowering of the R.T. and aesthetical
aspects.
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The opinion of the employes was asked by means of a
guestionnaire.
Hall 1 Hall 2

No improvement noticeable 17 % -
Hardly any improvement noticeable 21 % 60 %
Improvement noticeables 48 % 40 %
considerable improvemsnt 7% -
significant improvement 7% -
less annoyance 83 % 53 %
better conversation 38 % 17 %

The measures taken give a positive result. The baffle ceiling
has the best effects. A typical result is the decrease of the
reverberation time of one third (average of the freguencies 3K,
1K, 2K, 4K). In spite of the high costs the management as well
as the employes were satisfied with the measures taken,

The improvement of hall 1 and 2 were subsidized by the Dutch
Government under supervision of the Dutch Labour Inspectorate
all within the framework of a program to improvs the working
conditions. The ship-yards concerned are situated in the same
area and knew sach others problems with the reverberation in the
halls., In & later stage in the same area more shipbuilding halls
have been improved without subsidy of the Government.
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