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1. MEASUREMENT METHOD

The measurements are performed on the basis of the international standard 150 140 -
"WMeasurement of sound insulalion in buildings and ofbuilding elements - Parl 9 Laboralory
meisurcment of room {a room airbome sound insulalion of a suspended ceiling with a plenum
above it" — corresponding to the European reference standard ciled earlier, NBN EN ISO

201 40-9 : 1995,

The focus here s on transmission from room to reomt with a continuous raised foor {plenum
of 10 em). A 6 em joint separates the external walls of the two Lransmission chamboers,

1.1. Test setup
The dimensions of the rooms, the heights of the partition and ihe plenum are given i figure 5.

Partiiton »

The partition, designed to cnsure the maximum possible insulation, is built on the technical
floor - to a height of at least 3.4 m - and tius divides the test installation into two rooms of 47
and 49 m2. The surface area of the partition eorresponds to 12.6m®

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

Light wall composecd as lollows:
- two slruclures of melal profiles (of the Metal Stud type, 75 mm wide) positioned with 200

mn of exlerior clearance;

- on cither side of this structure, an assermbly of two sheets of 12.5 mm gypsumboard was
applied and repointed;

- inside the metal structure, sheets of rock wool of the Roclowvool 433 lype - 50 and 100 mm
thick and weighing 45 kg/m? - were installed, (here thus remains a space of 50 mm;

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

Technival floor !

The technical floor to be tested rests on adjustable jackscrews ; it does not occupy the cntire
ground surface of cach of the rooms (broadeast-receplion) : it remains possible for a person to
pass through the inner door (haif-open) - (sec figure 5).

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

In the case of the tesl with "acoustical barrier”, muatiresses of mineral woaol arc installed below
the partilton under the Hoor, over a widih of 50 cm.

The floor slubs supporting the partition remained the same Jor all the tesis {floor slabs of the
type d4xd - C4ATTIO),

A more complete deseription of the installation is mven in §3.
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1.2, Procedure

The sound source is constituted by a loudspeaker, so as to produce a [eld as diffuse as
possible and 1s placed al a distance ftom the floor such that the dircet crnission on the later is
not predominant. There are no diffuging elements.

The acoustical field is sampled, in each room, using a micrephone atlached to a rolating arm.
One complete rofation takes 64 seconds and corresponds to the iniesration time of ihe
measirement. The measurement 18 repeated in another piane,

This procedure is then repeated by reversing the emission and reception rooms, the value
indicated for the normalized level difference of the technical floor Dn f is the arithmetic
average of the lwo results.

This quantily, called the technical floor normatived level difference and taving the symbol
Dnf (the index findicates the floor) is determined from normalived level difference,
measured in each direction, by the relation:

L

A
D,=1,-L,-10ing,, — en dB
A,
wlhere :

Ly isthe level of the average quadratic acoustical pressure in the cmission roon, expressed
in dB:

Lz @ is the level of the average quadratic acousiical pressurc in the reception room,
gxpressed in dI3;

At is the equivalent absorption in the reception room. IL will be caleulated as of
reverberation time T (in seconds) in the reception room (uf volume V in m?), nging the
Sabine formula @ A = 016 VT

Aqg 1w the reference absorption area {aken, equal to 10 m®,

2. MEASUREMENT EQUIFMENT

- A nnse generator - Brugl and Kjwer - type 1405;

- An equabser Klark Teknilk DN 27;

- A power amplifier STUDER A 68,

- A loudspealcer - BOSE 802;

- Two microphones - Brugl and Kjer - type 4165 wilh preamplifier BK 2639 and Power
supply BK 2804,

- Twao rotating arms - Brugt and &jaer - lype 3923,

A piston phone - 13rugl and Kjer - type 4220;

A digital frequency analyser - Brugl and Kjeer - type 2131

- A BMX computer, 1BM compatible with FIP plotter.

DE 631X857
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3. DESCRIPTION OF THE TEST INSTAELATION

The entire test installation (floor and partition) was created by DYNABAT, rue des Champles,
50 B- 1301 - Bicrges Wavie,

The JVT brand (loor slabs are installed on a finished height of 14 cim and on a surface of + 22
m? (see sketeh i fignre 5). The installation includes the slubs and jackscrews described in
detatt below, The barrier and the carpet used are also described. These deseriptions wers

provided by DYNABAT.

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

3.1 Description of the slabs

YOIV brand tvpe 44 — C41TIC

The pancls have a dimension of 600/600 mm and are 29 mm thick. A toial jackeling in (.3
mm galvanised stecl was performed. The 4 sides of the slabs include a peripheral
remforcement integrated by a quadruple fold ol galvaniscd sheet.

N.B. : The slabs have a mass of 10.0 +0.1 ky per slah.

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

The jackscrows are made of a BACO metal material of type 70/56 NR/2.

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

3.3 Description of the acoustical barricr

The acoustical barmier - 500 mm wide and 80 mm thick, at the base of the parfttion - was
created with the aid of rock wool mattresses of the Rockwool-Rockfon Soundstop RH-95 type

weighing 70 kg/m* und installed between the concrete oot and the slabs of technical floot.

3.4 Description of the carpet

Brandd: Louts D¢ Poortere
Type: Missoun [1 Conn,
Dimensions: 50cm x 530 em
Weight of the pile: 735 g/m?

aclk: Biinmen
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4. DESCRIPTION OF THE TESTS PERFORMED

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

The fellowing tabic includes the four conf gurations tested on 22 March 2000, and pives the
apbicnt conditions of the mcasurements:

i

Test Iy, charactaristic lempurature | Atmesph, pressure | relative humidity
und figure | ) {(hPa}) (%)

Ny with barriet, with carpet 20 1013 37

N2 with barrier, withoul carpat 0 [013 37

INE3 withoul barrier, witl carpat 21 10(Hy 54

W24 withoul barrier or curpet _ 21 _ 10416 54

[ [
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5. RESULTS OF THE MEASUREMENTS

The hgures 1 to 4 mclude the tesults of measurcments performed 1.e. the spectium of the
techmical floor normalized level diffcrence as a funetion of the ficquency by thirds of an octave
from 100 to 5000 Hz. ach third is represenled by its rated frequency (in Hz).

The following table gives the spectrum of the normalized level difference measured between
the two tooms provided with the technical floor with plenurm, equipped or nol with barrier, with
ur withownt carpel, as mdicaled.

Rated Irequency Normalized level difference between rooms
113 neinve (Hz) with technicul door (dE)
n'uf
Test =1 Test W2 Tesl ™73 Test M4
140 . 3040 33z 237 59
125 348 323 274 24.8
Liyth _ 45,2 417 353 3ug
2014 42 47.0 40,0 337
230 47,8 46 .4 41.4 354
315 40,5 433 44,0 0.8
400 30,0 51.3 ' 433 42,3
00 522 0.5 46,0 425
EIE 546 _ 33.5 473 43,7
800 52.0 522 ' 48.5 45.6
[ D0 52.5 0.0 504 477
12500 515 2.4 ATy 312
1600 835 553 635 540
2000 a9 58.5 a8.2 S6.0
25003 120 1,2 71.2 508
3150 7.0 G628 Gy 568
4000 &E.G ek G gl ila
=ILEL O, 0 ae.7 aa.8 593
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6. INTERPRIETATION OF TIlE RESULTS

The tollowing table summarises the stiuations measured and gives the eriteria oblained :

- 1he category obtained for Dy according to the standard NBN $01-400;
- the weighted technical floor nommalized lovel difference D fw obtained according to the

mtemational standard 1ISO717-Part 1:
- the sound reduction index against pink noise in dB{A) according to the French standard NF

S31-051.

1

Referenee stundard | Category and insulation indices | Test Nber 1 | Test Nber 2 | Test Nber 3 Test Nlwer 4
NBM 301-400 catepory (Do} Th [1y 11y, T,
180 717-1 Dp fw {(C;Ch]) i dR SR8 f SICT-G) | A9{-2.-8) | 46{-2;-6)
MWEF 831-03] I pinlk dB[A) 34 a3 48.1 43.2
L2/472000 | 7o0.-
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1. MEASUREMENT METHOI

The method of measurcment is used to deterrmine the acoustival transmission of impact noiscs
from 1o0m to room cquipped with a continvous raised fleor (plenum + 10 cm).

The measures arc performed in accordance with the European standard EN ISO 140 -
"Measurement of sound insulation {n buildings and of building ¢lements - Part § ; Laboralory
measurements of impact sound insulation ol floors ™ - edition of August {998,

1.1. Test setup
The rooms dimensions, the partition and plenum heights are given in figure 5.

Puartition ;

The partition, designed to ensure the maximum possible insulation, is built on the technical
floor - lo & height of at least 3.4 m - and thus divides the test installation into iwo rooms of 47
and 49 m?. The surface area of the partition corresponds to 12.6m?,

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

light wall composed as follows:

~ Two situchires of metal profiles (of the Metal Stud type, 75 mm wide) positioncd with 200
i of exterior clearance;

- on etther side of this structure, an assembly of two sheets o 12.5 mm gypsurnboard was
applied and repointed,

- side the metal structure, sheels of rock wool of the Rockwool 433 iype - 50 and 100 mim
thick and weighing 45 kg/m? - were installed, there thus remains a spacc of 50 mum;

- on an cxlermal face {side C2}, an acoustical lintng of the type CALIBEL 50 + 10 mm was
adhesively bonded.

Tecltnical floor ;

The technical floor to be tesled rests on adjustable jackscrows ; it does not oceupy the entire
ground surface of each ol the rooms (broadeasl-reception) : it remains possible for a pcraon Lo
pass through the inner door {half-open} - {see fgure 5).

The upper level of the floor s 14 em from the level of the ground. The air space is around
10 cm. No ahsorhent is inserted inlo the space.

In the casc ol the lest with "acoustical barricr", maltresses of mineral wool are installed below
the partition under the Aoor, over a width of 530 cm.

The lloor slahs supporting the partition remained Lhe same for all the lests (floor slabs of the
type 4xd — CATTION.
A more complele description of the installation is given in §3.
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1.2. Procedure

The sound source is consiiluted by the standardised tapping machine with steel-headed
hammers; 1t 15 positioned in {ive different spots chosen al random in the "emission room™ al a
distance of at lcast 80 em from the walls and such that the axis of the machine is positioned
differently vis-d-vis the floor ffom one location to the next. There are no diffusing clements.

The acoustical field is sampled, in ihe reception (ie. adjucent) Toom, with the aid of a
microphone aftached to a rolabmg arm.  One complele rotalion lakes 64 seconds and
corrcsponds to the wtegration time of the measurement. The measurenent is repeated in
another plane.

This procedure iz then vepeated by reversing the emission and reception roems. The value
indicated for the lechmical floor normalized impact sound pressure level belween rooms
equipped with the technical floor is noted as Ly ¢ (the index f indicales 1he flogr). ‘This is the
anthmebic average of the two results of normalized 1mpact sound pressure level Ly,

It 15 given by the relationship :

A
L,=L +10log. ,— en dB
n 10 A
9
where :
Lpm: 18 ihe level of the average quadralic acoustical presswe in the reccption room,

expressed in dB;

A s the squivalenl absorption i Lhe receplion room. It will be calculated as of
reverberation time T (in seconds) in the reception room {of velume V in m™), using the
Sabine formala : A = 0.16 V/T

Ag 18 the reference absorption area taken, egual to 10 m”

2. MuASUREMENT EQUIPMENT

- A noise generator — Brodl and Kjer - type 1405,

- An equaliser Klark Telnik DN 27;

- A power muphlicr STUDER A 6&;

- A Towdspeaker - BOSE 802;

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

- T'wo rotating anns - Bruél and Kjer - Lype 3923,

- A piston phone - Brugl and IKper - type 4220

- A digital freguency analyser - Bruél and Kjaer - type 2131

- A BMX computer, IBM compatible with 11P plotter.
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3. DESCRIPTION OF THE TEST INSTALLATION

The entire test installation (floor and pﬁrtitiﬂn] was created by DYNABAT, rue des Champles,
50 B- 1301 - Bierges Wavre.

The VP brand floor slabs are installed on a finished height of 14 ¢m and on @ surface of £ 272
m* (see skelch in figure 5}, The installation includes the slabs and Jackserews described in
detail below. The barrier and the carpet used are also described. These descriptions were

provided by DYNABAT.

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

3.1 Description of the slaby

3.1.1. JVP brand tvpe dxd — C4TTHO

The panels have a dimension of 600/600 rmm and are 29 mm thick. A lotal jackelmg in 0.5
mm galvamsed steel was performed. The 4 sides of the slabs include a peripheral
reinforcement integrated by a quadruple fold of galvanised shest,

N.B. : The slabs have a mass of 10,0 40.1 kg per slab.

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

The jackscrews are made of a BACO metal material of (ype 70/56 NB/2,

They are altached to the conercte suppoit by a two-component epoxy adhesive,

3.3 Descripiion of the acvustical barricr

The acoustical barrier - 500 mm wide and 80 mm thick, at the base of the partilion - was
created with the aid of mattresses of rock wool of the Roclowool-Roclkfon Soundstop RH-95
type werghing 70 kg/m® and installed between Jhe concrete floor and ihe slabs of technical

floor.

3.4 Deseription of the carpet

Brand: Lonis De Poortere
Type: Missouri 1T Con.
Dimensions: S0cmx 50 cm
Weight of the pile: 733 p/m?

Back: Bimen
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4. DESCRIFINON OF THE TESTS PERFORMED

Four different test conditions formed the object of measurements of the nomalized impact
sound pressure leve] of the technical Moo,

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

lest D £ Charavicristic temperature | Annesph. pressure | relative humidity
and fipere { (") (1 Pa) (%)
Ie] witlh batriet, wilh carpet 20 iat3 57
U2 with Barrier, without carpel a0 1113 a7
[} withoul barrier, with carpet 2l 1006 54
M4 i without barrier or carpel 21 1004 54
;
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5. RESULTS OF THE MEASUREMENES

The figures | lo 4 include the results of misasurcments performed e the spectrom of the
normalized impact sound pressure level of the technical floor as a function of the [requency by
thirds of an octave Fom 100 to 5000 Hz. Each third is represented by s rated frequency (in
Hz).

The [ollowing lable gives the spectrum of the normalized impact sound pressure level
Aacoustical insuiation measured between the two rooms provided with the technical floar with
plenum, equipped ot not with barricr, with or without carpet, as indicated.

Rated Nrequency Normalized impact sound pressure level hetween rooms
1/3 octuve (Hz) with technical foar (4B}
_ Dy
Test Wber | Test Nber 2 Tezt Wber 3 Tuat Wher 4
100 60.0 Bl 67.2 §9.3
125 363 GL7 fid,3 732
150 356 3.5 631 75.6
20 40,8 6ig 572 727
250 481 623 524 712
315 432 60.2 47.8 9.1
400 I 3R 7.6 462 716
500 356 6l 43.5 E I
G30 9.2 57.5 37z 7
800 4.7 3740 ans 71.8
1 (M} 212 500 2500 03.0
1250 17.0 RERY 2i.1 62.7
1600 t1a 4.8 _ 18.8 357
200 09.3 41.8 17t 323
2500 0.0 7.5 161 523
3150 084 306 15.1 | 46.0
4000 naa 214 4.4 41.0
3004 9.3 10,6 14.8 0.0
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0. INTERPRETATION OF TIIE RESLLTS

The [oltowing lable summarises (he situstions measured and gives the criteria oblained -

- the category oblained (for ;) following the standard NBN S01-404);
pacl sound pressure level Lyg

obtamed according to lhe international standard 1SO 717-Part 2
- he normalized impact sound pressure level in dB{A)} according to the French standard NF

- the weighted pressure level of the weightcdnonnmalized @

531-052.

Reicrence standard | Category and imsulation indices T'esl N°1 Test N2 Test N°3 | 'Fest N°4
NBN S01-400 calegory (L) Iy 1P 1, I,
150 7172 Ln fw (C }in dB 46 (2) 3Ti-13 53{(2) 09 (-1}
NF 531-052 Lnpink dB{A) 482 04,8 352 774
L [
[72000  1700:-
e
- IL./
{ v
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BUN.DING i : Measuring cells C
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