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This paper is dealing with acoustical problans and solutions on the

installation of mechanical shops in an existing ex-office building

constructed from concrete cassetteelenents. The new purpose for this

building-mainly is to have re—located a lot of existing shops for

manufacturing orthopeadic and other handicap aids of different kimk.

since the shops and the machina were to be located in the middle of

the multi-storey building the main task was to avoid disturbing struc-

ture-tome noise in offices and other sensitive areas also accomodated

in the milding. Several mad-nines like lathes, grinders and milling-

cutters would have generated disturbing vibrations into the structure

unless very efficient vibration insulation would be attained through

different meaures.

Also in many working places sledge and anvil is used for the moulding

of metal details. This working process cases impulsive forces and

very strong vibrations.

Seen Eran an acoustical point of view the mparatlvely thin concrete

slabs were not well suited for this new purpose. However, by means of

special arrangements 3 very goodresult wfi reached. further the

design more in detail together with measured structureborne noise

data is described.

PAIN Prams AND STRATEGY

Sane important data and denanzk to be taken care of in Cesigiirg a

good vibration insulation in practice is discussed.
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It is knwn that the sugarssion of force-transnission (i.e. the
efficiency of the isolating sfitan) depen$ upon the ratio of
excitation frequency to natural freqlency. >

The simpel formula below illustrates the form transnitted into the
ground from an elstically sufinrted madIine.

. n12R =12,"va With Vp andz- 73L

PR = Transmitted fore
Pm: limitation fora;
vp = Transnissibility factor
nm= Excitation frequency
“a = Natural frequency
Z = ‘Iuning ratio

Anth this simple formula can not be put into practice without
further corsideratiors. Sane teasers are discussed belo».

The (nubination of source mounti andfoundation MISC be cansirkred
The graph below illustrates briefly wEt M1113 Brawn 1f HE mac-:Eine
and the vibration mountings were pit together not taking into account
the foundation but only the static (actually dynanic) deflexion of the
elastic mountings and the freqxency of the periodically excited vibra-
tiors iron the source (not only the value of Z) .
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WIQL SHOPS IN AN MIG-BUILDING
———_—_

In this project the first thing to check in practiw was the natural
frequencis of the concrete slats. By means of impact excitations and
an optic x—y writer approximately 15 Hz was registered in most cases.

It is evident that the influence of this rsonanoe (the freeiency with
load is sanewhat decreased) must not be neglected. The grayi shows
that we designed the natural frequencies of mast installations 1cm
enough (4-5 Hz) to get a good effect.

Another cument to figure 1 is: in this project generally the point
impedance of the concrete slab (and the footings) was high enough
tampered with weights and frequencies of interst. Hmever, for the
heaviat machins (e.g. lathes and sane cutting mills) it was neces—
sary to make sane special arrangements and unload the slabs (also for
static reams). Below I will examplify sane solutions in practice but
before then I want to mention other aspects to get well functioning
measures.

" In spite of amistioal denamt upon very soft numtings there mtst
not be any reign on the stability of the madiine (to assure groper
handling)

' In Sweden there are semity—regulatiors on machine irstallations.
The machine must be fixed to prevent falling over. This means tha
you mist prevent the mountings from shortcircuit. "

'1 The mnditiors on handling the machine must in general not be
altered through "too high mountings".

MES FEE PUT I'N’IO PRACTIG BY MEMS G‘ PRUl'Ol'YPES

The No. 2 and 3 figura helm illistrate sane empls fran this
project. It is evident that a very goodinsulation effect was obtained
with those special arrangenents. Furthermore all donands above are
fulfilled. We design was also accepted and influenced w the opera-
tors thenselves .

The microphone position is equivalent for the No. 2 and 3 figure - in
a special t5t—rm unthr the sound sources (only stricture-borne
noise was registered).
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PLATE

 

IVALENT'
ND PRESSURE LEVEL
(SERIAL EXCITATIDNSI

r3333'2;

THICKNESS 12mmII/2"II

SOFT MOUNTINGS m

RIGGING
‘MOUNTINGS G o _ w
FOR STABILIZIN N

PURPOSEI '3 "5 “m R3333;

V "AcouSTICALLV
A RA RTED" av
CUTTING

EQUIVALENT
SOUND PRESSURE LEVEL
‘goBlGRINDINGj

   

   

®No MouNTINGS AT ALL.58dB(AEI
STANDARD MOUNTINGSdeBIAEI

SPECIAL HIGGING 34 dBIAE)

© BACKGROUND NOISE—31 dB(AEI

 

PLUNGE  
, ADJUSTABLE
FRICTION

SAND FILLING
IWILL ALso
PERM IT
ANHEIGHT I
BOTTOM

SOFT SPRING

COLLAR

QETAIL 1
SPECIAL ARRANGEMENT
Fol! BENCH-WORK
WITH SLEDGE
IWEIGHT: 60 kg - I30 POUNDS)

s 3
TESTING ARRANGEMENTS FOR STRUCTURE-

RNE SOUND MEASUREMENTS. .
ESVISE FIXED TD 'PLUNGE ARRANGEMENT®©
ANVIL FIXED To A SOLID PIECE or woon.
CONCHFBLDCKS (DOUBLE SPRING MOUNTI GS.
WEIGHT: Wong-1300 POUNDS)
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