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1. MEASUREMENT METHOI}

The measurements are performed on the basis of the international standard ISO 140 -
"Measurement of sound insulation in buildings and of building elements - Part 9: Laboratory
measurcment of yoom to room airborne sound insulation of a suspended celing with a plenum
above il" — corresponding to the Buropean reference standard cited carlier, NBN EN ISO
20140-9 : 1995,

The focus here is on transmission from room to reom with a continuous raised floor (plenuum
of 10 em). A G cm joinl separates the external walls of the two transmission chambers,

1.1. Test setup
The dimensions of the rooms, the heights of the partition and the plenum are given in fipure 5.
Partition ;

The partition, designed to cnsure the maximum possible insulation, is built on the technical
fioor - o a height of at least 3.4 m - and thus divides the test installation into two rooms of 47
and 49 m3. The surfacc area of the partition corresponds to 12.6m®.

The partition (interior height of 3.41 m) has a total thickness of 31 cm and is constituted of a

light wall composcd as follows:
- two siructures of metal profiles (of the Metal Siud type, 75 mm wide) positioned with 200

mm of exterior clearance;

- on cither side of this siructure, an assembly of two sheets of 12.5 mm gypsumboard was
apphed and repointed;

- inside the metal structure, sheets of tock wool of the Roclowool 4373 type - 50 and 100 mm
thick and weighing 45 kg/m? - were installed, there thus remains a space of 30 mm;

- on an external face (side C2), an acoustical lining of the type CALIBEL 50 + 10 mm was
adhesively bonded.

Technicl flocr

The technical floor Lo be tested rests on adjustable jackscrews ; it does not occupy the entire
ground surface of each of the rooms (broadeast-reception) : it remains possible for a person to
pass through the inner door (half-open) - (see figure 3).

The upper level of the floor is 14 cm from the level of the ground. The air space is around
10 em. No absorbent is inserted into the space.

In the case of the test with "acoustical barrier", mattresses of mineral wool are installed helow
the partition under the floor, over a width of 50 cm,

The floor slabs supporting the partition remained the same for all the tests {locr slabs of the
lype 4x4 - C4TTIO).

sl
ol

A more complele description of the installation is given m §3. ' |
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1.2, Procednre

The sound source is constituted by a loudspeaker, so as to produce a field as diffuse as
possible and is placed at a distance from the floor such that the direct emission on the later is
not predominant. There are no diltusing elements.

The acoustical field is sampled, in each room, using a microphone attached to a Totating arm.
One complels rotation takes 64 scconds and corresponds fo the intepration time of the
meastrement. The measurement is repeated in another plane,

This procedure is then repeated by reversing the emission and reception rooms, the value
indicated for the normalized level difference of the technical floor Dp,t is the arithmestic
average ol the two reaults.

This quantity, called the lechnical floor normalized level difference and having the symhol
Dy f (the index findicates the floor) is determined from nomalized level difference,
measired m each direetion, by the relatien:

A
b, =L -L,-10log,— en dB
: i

where ;

L1 : isthe level of the average quadratic acoustical pressure in the emission room, expresscd
in dB;

Lz @ is the level of the average quadratic acoustical pressure in the rcception room,
expressed in dB;

A i is the equivalent absorption in the reception room. It will be calculated as of
reverberation time T (in sceonds) in the reception room (of volume V inm", usmg the
sabine formula - A = 016 V/T

Ap @ 18 the relerence absorption area taken, equal to 10 m®

2. MEASUREMENT EQUIPMENT

- A noise generator — Brugl and Kjer - type 1405;

- An equaliser Klark Teknik DN 27:

- A power amplifier STUDER A 68;

- A loudspeaker - BOSE 802;

- Two microphones - Bruél and Kjmr - type 4165 with precamplifier BK 2639 and pOWer
supply BK 2804

- Two rotating arms - Brugl and Kjer - type 3923;

- A piston phone - Bruél and Kjaer - type 4220;

- A digilal frequency analyser - Brugl and Kjaor - Lype 2131;

- A BMX computer, TBM compalible with HP ploiter.
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3. DESCRIPTION OF THE TEST INSTALLATION

The entirc test installation (floor and partition) was ercated by DYNABAT, ruc des Champles,
50 B- 1301 — Bierges Wavre,

The JVT brand floor slabs are installed on a finished height ol 14 cm and on a surface of + 22
m? (see sketch i figure 5). The installation includes the glabs and jackscrews described in
detml below. The barrier and the carpet used are also described. These deseriptions were

provided by DYNABAT.

The partition described in § 1.1 is placed on this floor upon the scparation of the two
iransmission chambers.

3.1 Description of the slabs

314 JVE brand type dx4 — C4LT70

The pancls have a dimension of 600/600 mm and are 29 mm thick. A iotal jacleeting in 0.5
mm  gaivanised stecl was performed. The 4 sides of the slabs include a peripheral
reinforcement integrated by a quadruple fold of galvanised sheet.

N.B. : The slabs have a mass of 10.0 +0.1 kg per slab.

3.2 Description of the jackscrews with a height of 100 mm.

The jaclkserews are made of a BACO metal material of type 70/56 NR/Z,

They are attached to the conerete support by a two-component epoxy adhesive.

3.3 Description of the acoustical barrier

The acoustical barrier - 300 mm wide and 80 mm thick, at the base of the parlition - was
created with the aid of rock wool mattresses of the Rockwool-Rockion Soundstop RE-95 type

weighing 70 ke/m* and installed between the concrete (loor and the slabs of techmical floor.

3.4 Description of the carpet

Brand: Louis D¢ Poortere
Type: Missoun U Conn,
Dimensions: S0emx 30 em
Weight of the pile: 735 g/m?

Back: Bitumen
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4. DESCRIPTION OF THE TESTS PERFORMED

Four different test conditions formed the object of measurements of the technical floor
normalized level difference.

The following table includes the four configurations tesled on 22 March 2000, and gives the
ambient conditions of the measurements:

Test Dy ¢ characteristic temperature | Atmosph, pressure | relative humnidity
and flgure {"C) {(hPa) (%)

N7 with harrier, with carpet 20 L[O13 37

N72 with harrier, without carper il 1013 37

=3 without barrier, with carper 21 10046 54

=4 withoul barder or carped 21 1006 54
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5. RESULTS OF THE MEASUREMENTS

The figures | to 4 include the results of measurements performed ie. the spectruum of the
lechnical floor normalized level difference as a function of the frequency by thirds of an octave
from 100 to 5000 Ilz. Each third is represented by its rated frequency (in [z).

The following table gives the spectrum of the normalized level difference measured helween
the lwo rooms provided with the technical Moor with plenum, equipped or not with barrer, with
or without carpet, as indicate:l.

1

Raled {requency NMurmalized level differcnce belween rooms
1/3 ociave (Hz) with technical floor (dB)
Dyp
Test N1 Toest N=2 Tast N3 Test N%
103 3.0 332 237 239
125 348 323 274 24.8
160 4532 41.7 35R L9
20 44.2 47.0 40,0 3.7
25 478 4.4 41.4 35.4
315 4.9 48.5 44,0 408
400 3.9 313 d5.3 42,5
300 522 Ju.= 46.0 415
630 340 535 473 437
gan 32.0 322 43.5 45.6
1000 52.5 504 504 477
1230 573 524 577 512
16011 3.5 335 G318 4.9
2000 67.9 58.5 G6R.2 50,0
2500 ¢ 72.0 61.2 T1.2 36.8
3150 J0u 62.8 699 56.8
4000 6.6 04.% aa.8 576
JU0 ( 66.9 6a.? ELEN B
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6. INTERPRETATION OF THE RESULTS

The following table suminariscs the siluations measured and gives the critcria obtained :

- the category obtained for Dy, accerding to the standard NBN S01-400;
- the weighted technical floor normalized level difference Dy f v oblained according to the

international standard TSO717-Pari |;
- the sound reduction index against pink noise in dB(A)} according to the French standard NF

S531-051,

Reference standard | Category and insulation indices | Test Nber 1 | Test Nber 2 | Test Nbor 3 | Test Nber 4
NEN S501-400 calepory (Do) I, I I 1T,
I8 717-1 Dy 1 (€:Cir) in dB 35(-2,-RB) | 33(-1:-8) | 49(-2.-8) | 46(2;-8)
WF 531-051 T2 pink dB{A) a4 525 481 45.2
12452000 17007
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1. MEASUREMENT METIIOD

The mcthod of measurement is used to determine the acoustical transmission of impact noises
from room to room equipped with a continuous raised floor (plenum + 10 cin).

The measures are performed in accordance with the European standard EN ISO 140
"Measurcment of sound insulation in buildings and of building elements - Parl 6 : Lahoratory
measurements of impact sound insulation of floors " - edition of August 1998.

I.1, Test selup
The rooms dimensions, the partilion and plenum heights are given in figure 5.

Pariition :

The partition, designed to ensurc the maximum possible insulation, is built on the technical
lloor - to a height of at [east 3.4 m - and thus divides the test installation into two rooms of 47
and 49 m3, The surface area of the parlition corresponds to 12.6m®.

The partiion {interior height of 3.41 m) has a total thickness of 31 em and is constituted of a

light wall composed as follows:

- lwo structures of metal profiles (of the Metal Stad 1ype, 75 mm wide) positioned with 200
nun of exterior clearance;

- on cither side of this structure, an assembly of two shects of 12.5 mm eypsumboard was
applied and repointed;

- inside the metal structure, sheets of rock wool of the Roclowool 433 type - 50 and 100 mm
thick and weighing 45 kg/m? - were installed, there thus remains a space of 50 nmm;

- oit an external face (side C2), an acouslical lining of the lype CALIBEL 50 + 10 mm was
adhesively bonded.

Technical floor :

The technical floor to be tested rests on adjustable jackscrews ; it docs nol occupy the entire
ground surface of each of the rooms (broadcast-reception) : it remains possible for a person to
pass through the inner door (half-open) - (ses figure 5).

The upper level of Lhe floor is 14 cm from the level of the ground. The air space is around
LU em. No absorbent s inserted into the space.

Tn the case of the test with "acoustical barrier", mattresses of mineral wool are installed below
the partition under the floor, over a width ol 50 cm.

The floor slabs supporting the partition remained the same for all the tests ((loor slabs of the
type 4x4 - C4TTIO).
A more complete description of the installalion is given in §3.
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1.2. Praocedure

The sound source is constituted by the standardised tapping machine with stecl-headed
hammers; it is positioned in five different spols chosen at random in the "emission room" at a
distance of ai least 80 em from the walls and such that the axis of the machine is posilioned
differently vis-a-vis the floor from one location to the next. There are no diffusing clements.

The acoustical field is sampled, in the reccption (i.e. adjacent) room, with the aid of a
microphone allached to a rotating arm. One complete Tolation takes 64 scconds and
corresponds to the integration time of the messurement. The measurcment is repeated in
another planc.

This procedurc is then repeated by reversing the emission and reception rooms. The value
indicated for the tcchnical floor normahzed impact sound pressure level between rooms
equipped with the technical [oor is noled as Ly, ¢ (lhe index f indicates the floor). This is the
arithmetic average of the lwo results of nommalized impact sound pressure level L.

It 1s given by the relationship :

A

L,=L_+10leg,,— en dB
AH

where :

Lom: is the level of the average quadratic acoushical pressure in the rcecption room,
expressed in dB;

A - is the equivalent absorption in the reception room. Tt will be calculaied as of
reverberation time T (in scconds) in the reception room (of volume ¥V in m®), nsing the
Sabine formula : A = 0,16 VIT

Ag @ 1is the reference absorption area talcen, equal to 10 m®,

2. MEASUREMENT EQUIPMENT

- A noise gencrator — Brugl and ¥jar - type 1405,

- An equaliser Elark Telmik DN 27:

- A power amplifier STUDER A 68;

- A loudspealker - BOSE 802;

- Two microphones - Brugl and Kjier - type 4165 with preamplifier BK 2639 and power
supply BK 2804,

- Two totaling arms - Bruél and Kjeer - type 3923;

- A pislon phone - Bruél and Kjer - type 4220,

- A digilal [requency analyser - Brugl and Kjaer - type 2131

- A BMX computer, [BM compatible with HP plotter.



B E DI 631XE5T
E
IfE ST AC 320712

Ne 054-T  Pare 47

BELGIAM BUILDING RESEARCH INSTITUTE

3. DESCRIPTION OF THE TEST INSTALLATION

The entire test installation (Tloor and partition) was crealed by DYNABAT, rue des Champles,
50 B- 1301 - Bierges Wavre.

The JVP brand floor slabs arc installed on a finished hei ght of 14 em and on a surface of - 22
m* (sce sketch in figure 3). The installation includes the slabs and jackscrews described in
detail below. The harrier and the carpet used arc also described. These descriptions were

provided by DYNABAT.

The partition described in § 1.1 is placed on this floor upon the separation of the two
{ransmission chambers,

3.1 Description of the slabs

31 JVE brand type 4x4 - C4TTIO

The panels have « dimension of 600/600 mm and are 29 mm thick. A total facketing in 0.5
mm galvanised steel was performed. The 4 sides of the slabs include a peripheral
reinforcement integrated by a quadruple fold of galvanised sheet.

N.B. : The slabs havc a mass of 10.0 #0.1 kg per slah.

3.2 Description of the jackscrews with a height of 100 mm.

The jackscrews are made of a BACO metal material of type 70/56 NB/2.

They are attached Lo the concrele support by a two-component epoxy adhesive.

3.3 Description of the acoustical harrier

The acoustical barrier - 500 mum wide and 80 mm thick, at the base of the partition - was
created with the aid of mallresses of rock wool of the Rockwool-Rockfon Soundstop RH-95
type weighing 70 kg/m* and installed between the concrete floor and the slabs of technical

Noar.

3.4 Description of the carpet

Brand; Louis De Poorters
Type: Missoun IT Conn.
Dimensions: 50 cm x 50 cm
Weight of the pile: 735 g/m?

Back: Bitumen

'
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4. DESCRIFTION OF TIE TESTS PERFORMED

Four different test conditions formed the object of measurements of the normalized impaect
sound pressurc level of the technical Noor.

The following table includes the four conligurations tested on 22 March 2000, and gives the
ambient conditions of the measurcments:

test Dy £ Characteristic temperalure | Atmosph. pressure | relative humidity
and figre (C {hPa) (%)
(i with barrier, with carpet 20 113 57
=2 with harrier, withaut carpet 20 1013 a7
N=3 without barrier, wilh campet 2] 1006 54
N7 without barrer or carpet 2] 1006 34




BELGIAM BUILCHMG RESEARCH INSTITUTE

DE 631 X857
ACIT-E
ST
54-T  Page 6/7

5. RESULTS OF TIE MEASUREMENTS

The figures 1 to 4 include the results of measurements performed i.e. the spectrum of the
normalized impact sound pressure level of the technical floor as a finction of the frequency by

thirds of an oclave from 100 to 5000 Hz. Gach third is represented by 1ts raled frequency (in

Hz).

The iollowing table gives the spectum of the normalized impact sound pressure leyel
acoustical insulation measured between the iwo rooms provided wilh the technical floor with

plenum, equipped or not with barrier, with or without carpet, as indicated.

Rated frequency Normalized irapact sound pressure level between rooms
1/3 actave {Hz) with lechmical flonr (dB)
nnt’
Test Whey 1 Test Nber 2 Test Mher 3 Test Mber 4
[ 0 aika 6.6 a7.2 a5
125 6.3 61,7 ad.3 73.2
160 55.6 [ER 631 754
200 498 60,8 572 727
230 48.1 42,3 52 T2
315 §3.2 602 478 aY.1
40) 38.1 376 462 7.6
00 3G 60.0 435 117
G330 202 575 372 720
200 24.7 5.0 308 718
10 21.2 3740 25.0 68,0
1230 7.0 539 211 62,7
[&00 11.9 46,8 18.8 55.7
2003 003 418 17.1 527
2300 ne.f 375 6.1 325
3050 OF.4 .o 15.1 4.0}
000 O 214 14.4 41.0
000 9.3 1%.40 148 19.0 J

£
~5
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6. INTERPRETATION OF THE RESULTS

The following table summarises the siluations measured and gives the crileria obluined -

- the calegory obtained (For Ly) following the standard NBN S01-400;
pact sound pressure level Lnf w
obtained according io the intemational standard 1SO 717-Part 2:

- the weighted pressure level of the weightednormalized fm

- the normalized impact sound pressure level in B

S31-052,

(A) according to the French standard NF

Relerence standard Calegory and insulation indices Test N°1 Test N°2 Test N"3 | Test No4
MBI S0-400 catepory (Ln) I3 I, I iy
IS 7172 Lpfw(C }in dD 46 (2) 3TI-10 33 09 {-1)
NE 831052 Lu pink dB{A) 48.2 a4 .8 352 774

12/4/2000 1799/~
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