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REPORT

INTRODUCTION

This Report presents details of a series of measurements
which have been undertaken during the last few mwmonths to
determine the Impact Sound Insulation qualities of Sempafloor
when placed on a conventional timber suspended floor or on a

concrete suspended floor. Sempafloor was then used as a
base material for a number of floor finishes which were then

tested for impact sound.

The tests were carried out over a period of time by David J.
MacKenzie BSc.,, MSc., MIOA from Heriot-Watt University
assisted by Mr. W. J. R. Orr BSc.

DESCRIPTION OF TEST FILOORS

General
The tests can be split up into two distinct groups:
a. Test floor within the Departm%Pt of Building, and

b, Test floors within existing buildings.'

Test Floor Within The Department of Building

Many of the impact sound insulation tests undertaken on
Sempafloor have been carried out under controlled conditions
within the vertical sound transmission suite laboratory at
Heriot~Watt University in Edinburgh. This suite comprises a
number of specialised rooms, but in particular, the vertlcal
suite has one room above another the floor of which can be
removed and replaced with the floor under test. However, in
this instance the structural floor remained the same with the
surface material being changed to suit the test being carried
out at that time,

A Swalffidid, BSc, MPhil, PhD, CEng, MRAeS, FIWEM, MCIBGE |
B Torrance, BSc, MSc, PhD, FCIOR, FBi4, FRSA
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Test Floors Within Existing Buildings

Some data has been gathered of the impact sound insulation of-
floors within existing buildings prior to the laying of
Sempafloor with a follow-up test to determine whether any
difference in the insulation was achieved.

A general description of the test floor will be given for
each result,

ATRBORNE and IMPACT SOUND INSULATION

When undertaking a sound insulation test in a property it 1is
usual to measure the airborne sound insulation as well as the
impact sound insulation of a separating floor. Obviously for
the element under test to meet The Building Standard
{Scotland) Amendment Regulations 1987, the sound insulation
of the floor must meet both of the stated criteria.

Under this series of tests it 1is only the impact sound
insulation that is considered. It 1is accepted that the
improvement to the airborne sound insulation achieved by the
layer of Sempafloor would be very small, if any, and s0o was
not measured during the laboratoryqbased tests.

Some further information on this is given in my previous
Technical Report No. 006/88.

EQUIPMENT USED

The equipment used conformed to the requirements of BS 2750
1980, "Methods of Measurement of Sound Insulation in
Buildings and of Building Elements", and in particular, the
following parts:

a. BS 2750: Part 4: 1980 "Field Measurements of Airborne
Sound Insulation Between Rooms", and
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the above mentioned BS 2750:1980,.

%
‘ 6.0 RESULTS
6.1 Comment
on 21 st. September 1987 The Building Standards

the former
meets the criterion, a new single figure method,
according to BS 5821: “Rating The Sound
Buildings and of Building Elements" must be

both the airborne and impact sound insulation,

Head of Department and
Prolessor of Building Services Engineering,

Williazen Walson Professor of Building, orrance, BSe, MSe, PhD, FCI0L, FBIM, FRSA

Amendment Regulations 1987 came into force. Instead of
AAD method of determining whether a wall or floor

Insulation
determined

J A Swalfield, 8Sc, MPhil, PhD, CEng, MRAeS, FIWEM, MCIBSE |
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b. BS 2750: Part 7: 1980 "Field Measurements of The Impact
Sound EInsulation of Floors".
4.2 The following items of equipment were used to carry out the
Airborne and Impact Sound Insulation tests -
Bruel and Kjaer Sound Measuring System
Bruel and Kijaer Loudspeaker System
Bruel and Kjaer Tapping Machine
Bruel and Kjaer Condenser Microphones .
Bruel and Kjaer Cathode Followers, etc,
. plus various other ancillary equipment for calibration
atc.
5.0 MEASUREMENT PROCEDURE
5.1 The test procedure conformed to the regquirements set out
under Clause H3 and H4 of The Building Standards (Scotland)
Regulations 1981, The Building Standards (Scotland) Amendment

Reqgulations 1987 and to the recommendations contained within

(Scotland)
using

calculated
in
for
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6.2 Single Figure Ratings to BS 5821

g

For the presentation of sound insulation test resllts,
reference is made to the following Parts of BS 5821: 1984 -

W e A

Airborne Sound: Part 1. "Method for Rating ,The Airborne
Sound Insulation in Buildings and of Interior Building

Elements", and

Impact Sound: Part 2. "Method for Rating® The Impact
Sound Insulation™, ‘

The following table gives the acceptable values for the
weighted standardised level difference [airborne sound] and
the weighted standardised impact sound pressure level { impact

soundl],

Mean Any
Value Individual Value
Airborne Sound : minimum values
of weighted standardised level
difference (DnT'w) :
Walls %53 49
- Floors 52 - 48
Impact Sound : maximum values
of weighted standardised impact
l -
sound pressure level (L nT,w) :
: Floors 61 65
Note: For airborme sound a higher single figure rating,

compared with the recommended values, indicates a
better airborne sound insulation.

For impact sound a lower single figure rating,
compared with the recommended values, indicates a
better impact sound insulation.

Head of Departmend and
Professor of Building Services Engineering,  J
VWilliam Walson Professor of Buildine, v

A Swafiireld, BSc, MPhil, PhD, CEng, MIAeS, FIWEM, MCIBSE:
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6.3 The Building Standards (Scotland) Amendment Regulations 1987

Part 11, "Performance Standards and Te%E Procedures' of the
above Regulations give details of the performance standards.
which the elements tested must achieve. Section 2, part vii
states that 'where only two or three sets of measurements
have been possible the mean must still be reached, and where
only one set is possible the value achieved must not be worse
than the mean value', :

7.0 RESULTS

7.1 Test Floor Within The Department of Building

The first series of results are for a range of tests that
have been undertaken on a test floor within the laboratory.
The exact details of the floor are unot known, however the
results are useful for comparison.

Test Series A

This first set of results shows the improvement of laying a
single layer of Sempafloor on a solid concrete floor, the
details of which are not known.

%
Material Description ’ L'
e e e e e e e e e e e nTw_____
a. Bare concrete floor : - 72
b, Timber floor on 25 mm glassfibre quilt 46
d. Timber floor on Sempafloor layer 45

The timber floating layer in this case was 19 mm thick

chipboard, 1 metre square flxed to three timber battens 45 x
45 mm section.

Professor of Building Services Enginearing,  J A Swalffield, BSc, MPhii, PhD, Cing, MRAeS, FIWERM, MCIBSE
Williarm Watson Professor of Buildinn, V3 Torrsoee RS 1ASe PhIYFCION 71304 1,
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With a maximum permissible L' of 61 dB, the improvemen

in the impact sound insulatioHTig excellent.

Test Series B

This first set of results shows the improvement «f laying
single layer of Sempafloor on a Bison prestressed precast 15
mm thick concrete floor with no screed. The slaid 1is 240 Kk

per square metre, 1600 kg per cubic metre.

&S

Material Description L'

e e e e e e o e e e e e t  a i R A s T T T T M A Fem A ke ot e - ——— o o e

a. Bare concrete fleoor 76

b. Sempafloor layer only (no timber floating flemor) 54

c. Foam backed carpetfon concrete floor 50
d. Foam backed carpet on Sempafloor on concrete 43
e, Axminster carpet on concrete floor 54
f. Axminster carpet on Sempafloor on concrete 44
g. Hard foamed backed carpet on concrete 47
h. Hard foamed backed carpet on Segpafloor on cenc. 43
‘ i. Vinyl flooring on Sempafloor on concrete : 53
- j. Cushionfloor on Sempafloor on concrete 48
k. 6 mm Sterling board on Sempafloor on concrete 56
1. 6 mm Plywood on Sempafloor on concrete 53

Chipboard Flooring on Timber Battens on Resilient Layer

m. Timber floating floor on Sempafloor on concrete 58

n. Sempafloor on floating layer on Sempatap 46

The above have been graphed and are shown in Figures 1 to
inclusive. A brief description of each follows:

Head of Department and
Pfrofessor of Buitdityy Services Engineering,
L Yilkaen Viatson Protosane of Suildinn
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Figure 1: Impact sound linsulation of bare concrete floor
compared with a single layer of Sempafloor.

Figure 2: Impact sound insulation of foam backed carpet on
bare concrete floor compared with the same carpet placed on a
single layer of Sempafloor.

Figure 3: Impact sound insulation of hessian backed Axminster
carpet with no underlay on bare concrete floor compared with

the same carpet on a single layer of Sempafloor. -

- Figure 4: Impact soﬁnd insulation of hard foam backed carpet
on a single layer of Sempafloor compared h a nylon,
hessian backed carpet on a single layer of Sempafloor.

Figure S5: Impact sound insulation of vinyl flooring on a
single layer of Sempafloor compared with cushionfloor on .a
single layer of Sempafloor.

Figure 6: Impact sound insulation of a 6 mm thick 1layer of
Sterling board laid on a single layer of Sempafloor compared
with a 6 mm layér of plywood on a single layer of Sempafloor.
Figure 7: Impact sound insulation ofsa floating timber floor
on a single'layer of Sempafloor compared with a single layer
of Sempafloor. '

—

Figure 8: Impact sound insulation of a floating timber floor
on a single layer of Sempafloor compared with Sempafloor on a
floating layer on a single layer of Sempatap.

The timber floating layer in this case was 19 mm thick
chipboard, 1 metre square fixed to three timber battens 45 X
45 mm section.

é« Head of Department and

i Prolessor of Building Services Engineering,
2 Williaim Watson Professor of Building,

J A Swaflield, BSc, MPhil, PhD, CEng, MRAeS, FIWEM, MCIBSE
V B Torrance, BSc, MSc, PhD, FCIOB, FBIM, FRSA
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Test Series C
This first set of results shows the improvement of laying a
single layer of Sempafloor on a Bison prestressed precast
150 mm thick concrete floor with no screed. Same flcor as in
Test Series B,
. o s !
e al e O PonTw_____
a. Bare concrete floor . 76
— b. 6 mm Sterling board on Sempafloor on concrete 56
C. 6 mm Plywood on Sempafloor on concrete 56
d. F. B. Carpet on Sterling bd. on Sempafloor 45
e. F. B. Carpet on Plywood on Sempafloor 44
f. Axm. carpet on treadair on Sterling on Sempafloor 33
g. Axm. carpet on treadair on plywood on Sembafloor 33
h. Cushionfloor on Sterling board on Sempafloor 54
i. Cushionfloor on plywood on Sempafloor 52
%
Chipboard Flooring on Timber Battens on Resilient Layer
“’ J. Timber floor on concrete floor (no resilient lyr) 64
k. Timber floor on Sempafloor on concrete 57
1. Timber floor plus 80 kgs on Sempafloor on conc, 6l
m. Timber floor on insulation guilt on concrete 52
n. Sempafloor on timber floor on insulation quilt 43
The above have been graphed and are shown in Figures 9 to 14
inclusive. A brief description of each follows:
Figure 9: Impact sound insulation of Sterling board on a
single layer of Sempafloor compared with plywood on a single
layer of Sempafloor.
Head of Department and
Professor of Building Services Enginecring,  J A Swalfield, ['33(3, MPhil, PhD, CEng, MRAeS, FIWEM, MCIBSE
Willism Waicon Professor of Duilding,

V B Turrance, BSe, 4Sc, PhD, (CIOB, FBIA TRSA
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Figure 10: Impact sound insulation of foam backed carpet on
gterling board on a single layer of Sempafloor compared with
the same carpet placed on plywood on a single layer of
Sempafloor,

Figure 11: Impact sound insulation of hessjan backed
axminster carpet with treadair underlay on Sterling board on
a single layer of Sempafloor compared with the same carpet on
treadair underlay on plywood on a single layer of
Sempafloor,

Figure 12: Impact sound insulation of cushionfloor on
Sterling board on a single layer of Sempafloor compared with
cushionfloor on plywood on a single layer of Sempafloor.

Figure 13: Impact sound insulation of a floating timber floor
laid directly on the concrete floor with neo resilience
compared with the floating floor laid on a single layer . of
Sempafloor compared with the floating layer on a single layer
of Sempafloor with a loading of 80 kgs. on the surface,

Figure 14: Impact sound insulation of a floating timber floor
laid directly on the concrete floor with no resilience
compared with the floating floor laid on a layer of glass

~ fibre insulation quilt compared with a single layer of

Sempafloor laid on the floating layer on the glass fibre
quilt.

The timber floating layer in this case was 19 mm thick
chipboard, 1 metre square fixed to three timber battens 45 x
45 mm section.

Tests Within Existing Buildings

Test Series D

This series of test results has been carried out on an
existing tenement building which had just been refurbished.
The floor is of traditional Edinburgh timber construction.
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omparison was carried out of a variety of floor finishes

?1?d on top of the existing timber flooring.

. g '
Material Description L -

- ——

Bare timber floor . 64

b. sempafloor layer only (no timber floating floor) 57

c. Foam backed carpet on timber floor - 54
d. Foam backed carpet on Sempafloor on timber 46
c. axminster carpet on timber floor 56
f. axminster carpet on Sempafloor on timber 48

q. Hard foamed backed carpet on Sempafloor on timber. 51

h. Rylion, hérd foam backed carpet on Sempafloor 47
i. Vinyl flooring on Sempafloor on timber | 59
j. Cushionfloor on Sempafloor on timber 53
K. 6 mm Sterling board on Sempafloor on timber 60
1, 6 mm Plywood on Sempafloor on timber 55

Eﬂiﬁégérd Flooring on Timber Battens on Resilient Layer
M.  Timber floating floor on Sempafloor ‘on timber 58

M.  Sempafloor on floating layer on Sempafloor 52

The above have been graphed and are shown in Figures 15 to 21

tnclusive, A brief description of each follows:

Eégure lS:_Impact sound insulation of bare timber floor
Wpared with a single layer of Sempafloor.,
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Figure 16: Impact sound insulation of foam backed carpet on
bare timber flbor compared with the same carpet placed on  a
single layer of Sempafloor,

Figure 17: Impact sound insulation of hessian backed
Axminster carpet with no underlay on bare timber floor
compared with the same carpet on a single., layer of
Sempafloor. '

Figure 18: Impact sound insulation of hard foam backed carpet
on a single layer of Sempafloor compared witlt a nylon,
hessian backed carpet on a single layer of Sempafloor.

Figure 19: Impact sound insulation of wvinyl flooring on a
single layer of Sempafloor compared with cushionfloor on a
single layer of Sempafloor.

Figure 20: Impact sound insulation of a 6 mm thick layer of
Sterling board laid on a single layer of Sempafloor compared
with a 6 mm layer of plywood on a single layer of
Sempafloor, '

" Figure 21: Impact sound insulation of a floating timber floor

on a single layer of Sempafloor compared with a single layer
of Sempafloor on the floating layer on the Sempafloor.
- %

The timber floating layer in _this case was 19 mm thick

chipboard, 1 metre square fixed to three timber battens 45 x
45 mm section.

Completed Projects

This next set of results are a range of projects in which
measurement of the impact sound insulation of the separating
floor has been determined before and after Sempafloor was
laid, Each has a graph explaining the result.

Concrete Floors
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*jead ol Department and
! rofessor of Building Services Engincering,  J
Williarn Walson Professor of Building, v

L.eith

In this particular project, the existing concrete floor was
tested for impact sound, which failed; a single layer of
Sempafloor was layed with a layer of plywood (6 mm} over for
protection purposes. The floor was retested and passed the
regulations satisfactorily.

Material Description L'
________________ e DT
a. Bare concrete floor (Living Room/Living Room) 63

b, Plywood on Sempafloor on above floor (LR/LR)} 50

Figure 22: Comparison of the impact sound insulation of the
above two sets of results showing the difference in the .
insulation value of the bare concrete floor after Sempafloor
has been laid. The layer of plywood over the Sempafloor was
for protection purposes,.

Prior to laying the Se@pafloor the bare concrete floor failed
to meet The Building Standards {Scotland) Amendment
Regulations 1987 requirement of L'nT w value of 61 dB.

. 4
After the Sempafloor has been laifi the requirements are
easily met, with a value of 50 dB.

Leith Walk Development

In this particular project, which is the construction of a
new block of flats, the timber floating floor over the new
concrete floor was tested for impact sound. The results were,
in fact, very good and easily meets the regulations. Does
putting a layer of Sempafloor on the surface of the floating
floor improve the impact sound insulation?

A Swalfield] (36, MPhil, Ph{}, CEng, MRAeS, FIWEM, MCIBSE
B Torrance, B35S, MSe, PhD, FCOB, FBIM, FRGA
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Material Description . L'
____________________________________________________ ntw__
a. Timber floating floor (LR/LR) on resilient 1yr 55
b, Sempafloor on floating floor (LR/LR) on ditto 53
C. Timber floating floor (LR/LR) on resilient 1}r 54
d. Sempafloor on floating floor (LR/LR)} on ditto 53

.

Figure 23: Comparison of the impact sound insulation of the
above four sets ‘of results showing the difference in the
insulation value of the floating layer floor after Sempafloor
has been laid. Since the floating layer is already laid on a
layer of resilience, e.qg. fibreglass quilt, any further
resilience proves to be of little improvement. Obviocusly,
this floor construction meets the regulation requirements.

pPrior to laying the Sempafloor the timber floating floor
meets The Building Standards {Scotland) Amendment
Regulations 1987 requirements of L'nT , value of 61 dB.

I

Timber Floors

Danube Street

- partitioning an existing tenement block into. flats. Impact
sound insulation tests carried out on an existing timber
separating floor. -

Material Description 0 Pleme
a. Baré timber f;oor (Living Room/Living Room) 63
b. Sempafloor layer only on above floor {LR/LR) 57
C. Bare timber floor (Bedroom/Bedroom} 67
4. Sempéfloor layer only on the above floor (Bd/BA} 54

Head of Department and o
Professor of Building Services Engincefing,  J A Swalfield "BSc, MPhil, PhD, CEng, MRAeS, FIWEM, MCIBSE
William Watson Professor of Building, V B Torrance, BSe, MO, PR, FCIOG, FBIM, FRSA
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Figure 24: Comparison of the impact sound insulation of the
above four results showing the difference in the insulation
value of the bare timber floor after Sempafloor ' has been
laid.
prior to laying the Sempafloor the bare timber floors fail to
meet The Building Standards (Scotland) Amendment ,Regulations
1987 requirement of L' value of 61 dB
nT,w .
After the Sempafloor has been laid the requirements are
easily met.
”’ Grange
Partitioning an existing town house into two flats. Impact
- sound insulation tests carried out on the existing timber
separating floor
. s ‘ .
A D D O “ontw
a. Bare timber floor (Dining Room/Living Room) 68
b. Sempafloor layer only on above floor (DR/LR) 61
C. Plywood on Sempafloor on the above floor (DR/LR) 59
¢
e Figure 25: Comparison of the iﬁpact sound insulation of the
above test result showing the difference in the insulation
value of the bare timber floor after Sempafloor has been
laid. In this instance a layer of plywood was laid over the
Sempafloor for protection purposes and retested. The results
show a further improvement in the impact sound insulation
~value,.
Prior to laying the Sempafloor the bare timber floors fail to
meet The Building Standards (Scotland) Amendment Regulations
1987 requirement of L' value of 61 dB
nT,w .
Because of the very high initial failure, the laying of the
Sempafloor just meets the requirements.

tHead of Departmen! and

Prolessor of Building Services Engincering,  J A Swatfield, BSc, MPhit, PhD, Ckng, MRAeS, F!WEM, MCIBSE
wWilliarm Walson Professor of Building, V 8 Torrance, BSc, MSe, PhD, FC[OB FBIM, rﬂ
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Morningside Place

Partitioning an existing town house into two flats. TImpact
sound insulation tests carried out on the existing timber
separating floor.

Material Description L'

a. Bare timber floor (Kitchen/Living Room) 62

b. Plywood on Sempafloor on the above floor (Kt/LR) 55

Figure 26: Comparison of the impact sound insulation of the
above test result showing the difference in the insulation
value of the bare timber floor after Sempafloor has been
laid. In this instance a layer of plywood was laid over the
Sempafloor for protection purposes and retested. The results

show a further improvement in the impact sound insulation
value.

Prior to laying the Sempafloor the bare timber floors fail to
meet The Building Standards (Scotland) amendment Regulations
1987 requirement of L' value of 62 dB.
nT,w

The laying of the plywood over the Sempafloor improves the
impact sound insulation resulting ¢n a satisfactory £loor
test. Again the plywood was laid for protection of the
sempafloor resilient layer. ’

St. Patrick's Square

Partitioning an existing tenement into flats. TImpact sound
insulation tests carried out on the existing timber
separating floor. Again, initially the floors failed to meet
the impact sound insulation regulation requirements. However
after a layer of plywood was laid over a layer of Sempafloor,
the floors were retested and successfully met the
requirements.

Head of Department and

Professor of Building Services Engineering, J A Swalfield, BSc, MPhi, phD, CEng, MRAeS, FIWEM, MCIBSE
\ Witliarm Watson Professor of Building, V B Torrance, 3Sc, MSe, PhD, FCIOB, FEIM, FRSA
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Material Description L'
____________________________________________________ nTw_____
a. Bare timber floor (Bedroom/Kitchen) 66

b. Plywood on Sempafloor on the above floor (B4/Kt) 57

C. Bare timber floor (Kitchen/Kitchen} 66

a. Plywood on Sempafloor on the above floor (Kt/Kt) 57

Figure 27: Comparison of the impact sound insulation of the
above test results showing the difference in the impact sound
insulation value of the bare timber floox in two areas after
Sempafloor has been laid. In this instance a layer of plywood
was laid over the Sempafloor for protection purposes and
retested. The results show a further improvement in the
impact sound insulation value.

Prior to laying the Sempafloor the bare timber floors fail to
meet The Building Standards (Scotland) amendment Regulations

1987 requirement of L'nT,w value of 66 dB.

Vvietnamese Restaurant

Here there was a noise problem created by a Restaurant on the
ground floor with a private fla in the Bascment. The
occupier of the flat continually complained of the problem of
‘ footstep noise etc. on the existing timber separating floor.
— The kitchen equipment was removed and a layer of Sempafloor
was laid which was then covered with a layer of plywood for.
protection. Other pieces of sempafloor were actually placed
under noise sensitive areas as anti~vibration mounts.

Material Deseription e Pt
1 : -
? a. Bare timber floor (Kitchen/Bedroom 68

b. plywood on Sempafloor on the above floor (Kt/Bd) 58

Head of Department and ) . -
Professor of Building Services Engineering,  J A Swalfield, BSc, MPhil, PhD, CEng, MRAeS, FIWEM, MCIBSE
Willinrn Watson Prolessor of Building, v 0 Torrance, BS¢, MSc, PhU, FCIOB, FBIM, FITSA ‘
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Figure 28: Comparison of the impact sound insulation of the
above test result showing the difference in the insulation
value of the bare timber floor after Sempafloor has been
laid. In this instance a layer of plywood was laid over the
sempafloor for protection purposes and retested, The results
show a large improvement in the impact sound insulation
value. No further complaints were received from the occupier
of the flat.

*

Prior to laying the Sempafloor the bare timber floors fail to
meet The Building Standards (Scotland) Amendment Regulations
1987 requirement of L' value of 68 4B, -

nt,w
In this instance the initial failure was very high, at 68 dB,
however the plywood and the Sempafloor succeeded in improving
the impact sound insulation of the floor to an acceptable
level.

I trust that you will find this Report of use, however should you
require any further information please do not hesitate to contact
me at any tinme.

“~—pavid J. MacKenzie BSc., MSc., MIOA.
Department of Building.

Head of Deparlment and

Protessor of Building Services Engineering, J A Swaflield, BSc, MPhil, PhD, CEng, MRAeS, FIWEM, MCIBSE
Williarn Walson Professor of Building, VB Torsinee, 356, MSe, PhD, FCIOB, FBIM, FRSA
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