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frame

This text is intend ed for acousticians with less experience in lightweight timber

frame construction technology and for people with little background in acoustics
working in the building sector with lightweight timber frame constructions.

Relatively simplified acoustic conce pts will be used to explain how things work

acoustically and why the use of some concepts is advised and the use of others

might not be such a good idea.

Disclaimer:

This document illustrates the state of the art solutions for buildings using timber
and wood materials to achieve satisfactory sound insulations based on research

and experience to -date. It is recommended that implementation of the solutions

provided in this document, be checked and/or validated with the installation
specifications of the va rious materials with respect to other requirements, such

as

4/110

constr uc

allowable maximum deformation, moisture stability, etc. Furthermore, in critical

situations or when you need assurance or written documentation that the design
you have chosen to use meets the sp ecific country regulations, we
recommend you engage the services of an acoustical consultant to assist you.

strongly
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1 - INTRODUCTION

The use of wood for building is growing. This evolution is pushed by the Kyoto protocol.
Wood construction presents numer ous strong points for sustainability: it allows for CO2
storage, it is a renewable raw material, it provokes only small construction waste on site

and it requires little energy to produce. There are other several more pragmatic reasons why
lightweight timb er frame constructions (abbreviated as LWTF further in the text) are
increasing their market share to the detriment of heavy constructions: prefabrication, speed

of assembly, new architectural tendencies (fashion trends), and not in the least the
possibili ty of increasing the thermal insulation layers in the fagcade walls without increasing

the traditional thickness of the facades.

In this way lightweight timber frame constructions are becoming ever more popular for free
standing or terraced single family h ouses in Europe. But the share of single family housing
in the number of dwellings is diminishing in many European countries: the cost of building

plots and construction is rising, transport problems are stimulating people to settle near city
centres, publ ic authorities favour the urbananistic approach of more densely built
environments to safeguard open spaces and to limit infrastructure costs etc. The dwindling
share of single family houses in the construction market, the increase in number of
competitors and the growth in size of many of these companies, are pushing LWTF
companies to start building other projects than just single family houses. The use of LWTF in
multifamily constructions is a fairly recent phenomena in almost all European countries
(star ting around 1990), even in those with a strong LWTF - tradition for the construction of

single family houses.

Thermal insulation is a hot topic and most manufacturers focus on these issues. For single

family houses in a quiet environment, this is indeed no t a problem. But when it comes to
terraced houses or apartments, acoustic quality becomes a major challenge. Unfortunately

there are not that many examples of acoustically successful apartment constructions using

the LWTF -technology. At least when the goal is to offer a level of acoustic comfort similar to
that found in acoustically well - designed heavy constructions.

In most European countries, acoustic requirements have been developed based on the

performance of traditional, heavy constructions. Requirem ents in most countries are based

on evaluations of the acoustic performance from the 100 Hz third octave band upwards.

Though there is an increasing need to look at the performance of the building below 100 Hz,

even for traditional heavy buildings, this is an absolute necessity for lightweight

constructions. For the latter it is much more difficult to obtain a performance comparable to

that of heavy construction in the third octave bands below 100 Hz. The performance of

LWTF constructions in the low frequen cies is determined by the acous
wal | constructions®d. These -aprimg-mabsaasanantes (see futhdrinby mas s
the text) and modal behaviour below 100 Hz, causing serious dips in the sound insulation in

this frequency area.
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Although these resonances can also occur in heavy constructions (due to linings, floating

floorseée ), this is far l ess a probl em. Taking in a
difficulties in the frequency bands below 125 Hz, most European countries w ith a tradition of

heavy constructions (with the exception of Sweden) opted in the past for requirements that

do not take in account the performance below 100 Hz, although this is still very audible for

inhabitants (see the reports of WG2 and WG3). This is pretty dangerous for inhabitants of

lightweight timber frame constructions: although the LWTF building complies with the

acoustic requirements, this is still no guarantee for an acoustic comfort as good as in heavy

buildings that also comply with the requ irements!

So an 6acoustically good6 |l ightweight ti mber fr ame
that complies with the acoustic requirements. It should be a construction that offers at least

t he same fexperiencedo acoustic afjyuwell idesignedaheavyt h at 0

constructions.
Airbome sound insulation between dwellings - Main requirements in 24 European Impact sound insulation between dwellings -~ Main requirements in 24 European
countries.*” countries*®
Country Descriptor® Multi-storey housing Row housing Country Descriptor® Multi-storey housing Row housing
Req. (dB) Req. (dB) Req. (dB) Req. (dB)
Austria Dorsw Austria Lirw <48 <43
Belgium Dyrye Belgium L <58% <50
Czech Rep. R, Czech Rep. | 55 <58 <53
Denmark R, Denmark | 3 <53 <53
Estonia R, Estonia <53 <53
Finland R, Finland et <53 <53
France Dy +C France Lirw <58 =58
Germany' K, Germany' (s <53 <48
Hungary R, +C Hungary <55 <45
Iceland RS Iceland o <58" <53
Ireland Dyrye Ireland Ly <62 None
Italy R, Italy | <63 <63
Latvia R, ; Latvia G <54 <54
Lithuania Dyiry or R, =55 Lithuania i <53 <53
Netherlands husl =0 Netherlands R =+5 =+5
Norway R, >55' Norway [ <53' <53
Poland R, +C >52" Poland e <58 <53
Portugal’ Do =50 Portugal i <60 <60
Slovakia R, =52 Slovakia | LR <58 <58
Slovenia R, 252 Slovenia W <58 <58
Spain Dyiryw * Cr00-5000 =50 Spain Lirw <65 <65
Sweden R, +Cso.3150 =53 Sweden L, * Ciso-2500 =56' <56
Switzerland Dyrye +C =55 Switzerland Ly +G <53 <50
UK* Dursw + Cur >45 UK! <62 None
Notes: Notes:
* Study carried out in 2008. Data verified April 2008, * Study carried out in 2008. Data verified April 2008.
b Overview information only. Detailed requirements and conditions are ® Overview information only. Detailed requirements and conditions are
found in the building codes. found in the building codes.
€ No generally applicable conversion between the different descriptors exists, € No generally applicable conversion between the different descriptors exists,
as the relations depend on characteristics of rooms and constructions. Exact as the relations depend on charactenistics of rooms and constructions. Exact
conversion can only be made in every specific case. conversion can only be made in every specific case.
4 hyx=R,, +C— 52dB. Ref. [29]. # lo=59 —(L,,+G)dB=~70 - L, dB for bare concrete floors or
“ In addition to the rating procedure described in ISO 717, the Icelandic lo =59 — Ly, dB for other floors like wooden floors, floating floors and
building regulations prescribe maximum 8 dB unfavourable deviation. floors with soft coverings. Ref. [29].
f It is recommended that the same criteria are fulfilled by K, + Cso.s000- © In addition to the rating procedure described in ISO 717, the Icelandic
¥ Horizontal, requirement for vertical is 1dB higher (Germany and Poland)/ building regulations prescribe maximum 8 dB unfavourable deviation
lower (Ireland). f It is recommended that the same criteria are fulfilled by L, ,, + Ciso.2500-
b 55 dB recommended. ® From “non-bedrooms” outside the dwelling to a bedroom < 54 dB is
' Under revision, use of Dsrw has been proposed. required.
’ Flats for rent. If owned by occupants, the criterion is the same as for row ® 53 dB recommended.
housing. ' The same criteria shall also be fulfilled by L, ,,.
¥ England and Wales only. Scotland and Northern Ireland use different ) Under revision, use of L, has been proposed.
descriptors and performance levels. ¥ Aats for rent. If owned by occupants, the criterion is the same as for row
housing.
! England and Wales only. Scotland and Northern Ireland use different per-
formance levels.

Figure 1: acoustic requirements in Europe for impact and airborne sound insulation. (Data
from Birgit Rasmussen, SBi Danish Building Institute, Aalborg University. Published in
Applied Acoustics, no® 71 -2010witht he titl e éSound insul atii on betyv
Requirements in building regul#88i)ons in Europ
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Sufficient impact sound insulation and the realisation of satisfying comfort against vibrations

in particular appear to be the major challenges . People often complain about buzz or, the
almost thunderous sound of someone walking on the floor above. They also complain about

the possibility of hearing from where to where someone is walking. Some research shows

that the evaluation should go below 50 Hz to explain all of this and to obtain a real
description of the acoustic comfort.

But there is also positive news: if the construction allows for similar comfort in the low

frequency bands as with heavy constructions, then it will generally offer a muc h better
comfort in the middle and high frequency bands than do heavy constructions, due to the

more steep increase in sound insulation with this technology.

All of this has serious consequences on the choice and adaptation of single ratings and
measuremen t techniques. One can even wonder whether it will really be possible to
evaluate the acoustic comfort using the same quantity for LWTF and heavy constructions.
More information about these problems can be found in the reports of WG 2 and WG 3.

That leaves us, the regulators and the building industry, with some major problems and

open questions:  with what measurements should | express the performance of my building

to get a good comparison with the comfort of heavy constructions? How high should this

perfor mance be to get satisfied customers? How should | build this (robust details?)? As long
as these o6qualityd quest i ouldng mutifamily homesrinalightveight e d ,

timber frame remains difficult .

Market competition can be disturbed by the di stance between, on the one hand, an industry
trying to build acoustically comfortable houses, and on the other hand people who just want

to comply with the acoustic requirements, even knowing that they are inappropriate for
LWTF constructions. The latter w ill create a bad image of the LWTF multifamily home and
that is just something we want to avoid.

Many construction models available now in Europe focus only on the existing requirements.

Some of these models are discussed below, but their acoustic quality very often dissatisfies

inhabitants. The goal of the following chapters is to give an idea of the different construction

methods, junctions between building elements and the construction of the building

elements. This should allow for the experts in the de velopment of acoustic prediction

methods to see what kind of constructions and junctions need to be simulated. For building

i ndustry it should offer some explanation why some t
document also aims to give an overview of 6dob6s and dondétsd as well as
innovative ideas and solutions. As long as it is unclear what kind of performance should be

obtained to get x% satisfied customers, this document does not seek to give THE

instructions of how to build an acoust ic optimized lightweight timber frame construction.

What we can try to do is to improve existing concepts to get as high as possible acoustic

performances while still being in accordance with the other boundary conditions for a well -
conceived building (se e next chapter).  And of course a document like this is just a snapshot
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of the actual state of the art; it can never be complete and necessarily refers to on
work and to databases of performances available on the internet.

8/110
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2 - GENERAL BUILDING MET HODS A ND BOUNDARY CONDITIO NS

2.1 - General building methods

Lightweight timber frame constructions can be completely built on site, but most lightweight
timber frame constructions are made of prefabricated building elements such as walls,
floors, etc. that are assembl ed on site. In some cases, complete rooms or even several
rooms are manufactured in an industrial plant and assembled together on the building site.
Prefabrication allows for significant cost reductions and for a better quality control in an
industrial man ufacturing environment. Building time on site can be greatly reduced and is
less influenced by weather conditions.

A limited crimp (max 1 cm) is one of the advantages of the lightweight timber frame
constructions compared to solid wooden constructions. Cri mp in wooden beams occurs due
to a reduction in moisture content and takes place perpendicular to the orientation of the

wood fibres, i.e. in the width or thickness of the beams and columns. So the crimp in height

happens only in horizontal beams and not i n the height of the columns and thus remains
limited.

Three main prefabricated building methods can be distinguished in Europe:

In the platform -frame method, floor elements are fixed on top of the walls of the lower
floor and are most often continuous over different rooms. As such, these floors become a
working platform for the construction of the next building layer. This is the standard

approach in lightweight building frame construction in Europe.

In the balloon -frame met hod (or 60Chi cago amecontinoadid gver mang | | s
storeys and the floors are hung between these walls. Though this method offers advantages

for a better air tightness of the building, it is less used nowadays because of construction

limitations in height, prefabrication problems a nd difficulties in the mounting of the

construction on site.

Some mixed balloon/platform -frame methods exist in which the floors are fixed into notches
in the walls.
The box -assembly  method prefabricates box -like elements that are fitted together to

reali se a complete building. Each box can contain one or several rooms and is very often

finished to a large degree in a manufacturing plant so that the work on site is limited to a

strict minimum. Transportation costs and difficulties can be the main handicap for this
building approach.

Lightweight timber frame constructions can be combined with other traditional constructions

and are often used in the retrofitting of buildings or to add additional storeys on existing
traditional heavy constructions. There are also all kind of hybrid constructions with e.g. a
load carrying steel frame and lightweight timber frame fill -up elements.
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Building with wood can also incorporate O0solid woode
variety of these kinds of building solut ions. Some use massive wooden load carrying panels
made of cross | aminated timber; other 6solid wooden:

(e.g. pin and groove fixations) to build walls. The latter need specific solutions to cope with

major crimp problems (the accumulation of the crimp in height of each wooden beam).

6Solid woodend building constructions are not part c
and will only sporadically be treated in the following chapters.

The type of building method determine s the junctions and will have important consequences

for the flanking transmission between adjacent rooms.

Al

U
|1 — ‘

Il

Figure 2: typical examples of light -weight timber frame constructions and junctions used in
free - standing houses. Extending this technology towards terraced houses requires some
adaptations but the challenges are huge for building apartment constructions.
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2.2 - Boundary conditions and possible conflicts with acoustic

optimisation

Building is necessarily a technically multidisciplinary activity. The acous tician is therefore

used to being confronted with constraints. But in LWTF construction the acoustic challenges

are much greater than with heavy constructions and the interactions with other disciplines

such as stability requirements, thermal regulations, fire requirements and other can make it
particularly difficult to attain goals. In the upcoming pages, ideal acoustic solutions are
sometimes impossible because of these constraints and compromises are often necessary.

Just let us have a look at some of th ese constraints that we will encounter.

2.2.1 - Thermal insulation

Most European countries have energy performance requirements and many architects want

to go beyond these criteria (e.g. passive houses, o -energy dwellingsé).
therefore most inclined to choose the most favourable thermal insulation materials.
Unfortunately, PU and EPS have better thermal performances than good acoustic absorption

products such as cellulose, mineral wool etc. The use of these rigid, non -porous materials
can be extremel y problematic for the acoustician leading to a lack of fagade sound insulation

for vertical walls and roofs. The weak sound insulation of vertical fagades and roofs can lead

to additional flanking transmission or indirect airborne transmission paths (see r ed arrows in

figure 36ad) .

mmmm) Mineral Wool (MW) Au,i=0.041 W/mK
Expanded polystyrene (EPS) Au,i=0.040 W/mK
Extruded Polystyrene (XPS ) Au,i=0.034 W/mK

mmm) PolyUrethane (PU) ) Au,i=0.028 W/mK E

=, Figure 3: some boundary
constructions creating
problems to optimise the
acoustical performance of
lightweight timber frame
o] constructions

Ar

C



Action FP0O702

Forests, their Products and Services 12/110

s ~

222 - The problematic 6idead of the independence

An apartment con struction is everywhere considered as an entity. But in some countries,
blocks of terraced houses are not considered as single building entities, but are required to
stand alone after the demolition of the adjacent dwelling. This way of thinking can be

criticised, as probably many non -acoustical problems will arise once only one house
remains: what about water -tightness, sufficient thermal insulation, hygrothermal effects,
aesthetic |l ookeé.? So if and when the other hosuse w

would have to be undertaken to create this independence of the remaining dwelling. This
6idead or even requirement creates some serious | ov
section 3 ): wide cavities, good for low frequency sound insulation, are for t hese reasons

difficult to achieve.
2.2.3 - Fire requirements

Fire requirements will largely influence the concept of walls and floors as well as the

materials being used. Obvious acoustic solutions are therefore not always applicable.

Requirements differ all over Europe, but use in general European classification expressed in

mi nutes (OREI 6: see figure O6ad). Requirements diffe

applicable for the party wall), low rise and high rise blocks.

The requirements for the party wall in terraced houses are in fact expressed for each portion

of the party wall, belonging to one of the adjacent houses. The idea is that when one of the

houses is on fire, the collapse of one of its floors can work as a lever and provoke the

collapse of the bu rning house or at least destroy its part of the party wall (see figure 46cbd) .
The collapse of one house will result in a large fire attacking the adjacent house and its

remaining part of the party wall. Most countries require a fire resistance of at least one hour

for each part of the party wall (i.e. that part that belongs to each house separately). This

explains (together wi  th the reasons expressed in (1) ) why LWTF constructions in many
countries use extra boards in the cavity, although this is not favou rable for the low

frequency sound insulation.
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[min]

Requirement for non- separating load carrying
element.
R= Loadbearing capacity

El

[min]

Requirement for non- load carrying, separating
element. E= Integrity (no passage of flames or hot
gases); |= Thermal insulation

REI

[min]

Requirement for load carrying, separating
element.

Figure 4: fire and the corresponding requirements have a major impact on how LWTF are
conceived. This often leads to choices not very favourable for a good acoustic performance.

Fire requirements in apartment
floors and party walls. In general at least an R or REI 60 is required. The situation is even
more complex when a single family house (eventually part of a series of terraced houses) is
adjacent to an apartment building. As party walls always exist as a double wall (called wall
portions A and B below) with a central cavity, we can give a summary of requirements for

party walls in the table below:

s are far more severe and concern all load carrying walls,
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houses

B(# of minutes depending

on the country)

Situation Wall portion (for fire Wall portion (for fire
attacking from the inside attacking from the inside
of the central cavity) of the dwelling)
Between two terraced REI 60 to 90 for walls A and o/

Between two apartments

7

6/

REI > 60 to 120

(# of minutes  depending on

the country)

Between a terraced house
(e.q. left) and an
apartment building (e.g.
right).

REI 60 to 120 on the side
of the apartment, so only
on wall portion B (# of
minutes depending on the

country)

RElI > 60 to 120 on the
ent (#

of minutes depending on

side of the apartm

the country)

To avoid chimney effects and fast spreading fire, cavities should be interrupted at least at

each floor and all along the junction with the fagades and adjacent apartments (see figure

6b6 and t he

érectgsis shovan in digurg

f46do

and

6ed) .

Figure 5:automation and large industrial scale production has consequences for assembling

techniques and acoustic concepts.




Action FP0O702

Forests, their Products and Services 15/110

2.2.4 - Structural engineering

Structural engineering determines largely the LWTF concept. The building is not only subject
to vertical, gravitational forces: horizontal forces due to wind load and earthquake
resistance are major factors in the structural concept. This can cause problems with
acoustical optimisation using continuous cavities from f oundations to roofs between
apartments and terraced houses. Perfect decoupling between apartments or the use of

elastic interlayers will also be difficult for these reasons. Because of these shear and vertical

forces, boards cannot be fixed in the acoustic ally optimized way of resilient fixing (using for
example, additional resilient channels perpendicular to the studs): to increase the load -
bearing capacity of LWTF walls, wood panels are today very often not only screwed to the

studs but equally glued incr easing the linear contacts and rigidity of the walls (radiation
efficiency)

2.2.5 - Industrial production

Last but not least: fabrication can have positive (quality control) and negative effects on

acoustic optimisation. The wish to maximize production in factory halls (with robots and
automation) and minimize work in situ, has consequences on concepts. The acoustic
technology that uses resilient metal channels and studs is a technique typically for in situ

finishing. Manufacturers will go for lesser alternatives a llowing easier transport and
production in factory halls preferring staples in wooden studs to screwing in metal studs

(see figure above).

2.3 - Comparison with heavy constructions

Although an acoustic study is being carried out now in the Scandinavian countries of LWTF
constructions and the feeling of satisfaction with regard to acoustic comfort, no results are
yet available (project ACULITE).

But people and acousticians know what to expect as acoustic comfort in heavy
constructions. One could say that an acous tically good heavy construction will be the
reference for inhabitants once they move to a lightweight timber frame construction. . As

there is no real agreement on a single rating that could express, at a same absolute value,

identical acoustic comfort in both lightweight and heavy constructions, it is vital to compare
performances via / across insulation spectra. We propose for this report to confront

insulation spectra between light and heavy weight constructions for some in situ and mock -
up measurements.  This allows also for a better understanding of the typical problems and
challenges LWTF are confronted with.

2.3.1 - Vertical sound insulation

For vertical sound insulation, the most critical one in LWTF constructions, an analysis is
made based upon field surveys of traditional floating floors in typical heavy built apartments
in Belgium. All constructions have complied with a minimal requirement of D ntw>54 dB and



Action FP0O702

Forests, their Products and Services 16/110

LAw< 54 dB. No real i nhabitantsd satisfaction enquir
no comp laints about the sound insulation for these constructions.

90.0 4 stdev

av-2stdev
— AC4805
— ACAB05
— ACA805
— AC4996
— AC4996
— ANC5234

80.0

70.0

60.0 | e— AC5234
— AC5234
m— ANC5234
— 50.0 — NC5274
E — AC5274
E —— AC5274
40.0 1 —— AC5274
— AC5429
300 4 AC5429
— AC5210
— AC5210
20.0 AC5210
AC5212
AC5212
10.0 AC5346
AC5349
AC5349

0.0 - verage floors

P @ PP PSP PP ?ﬁ'z]@p & .590 @”Q N@Q ,\SPQ ,.590 ,,;‘,”Q @0 %@Q
Graph 1: Different standardised level difference D o7 measured in situ on 23 well -executed

traditional floating floors in Belgium. In the shaded zone, 95% of the measured values are
situated.

In graph 1 and 3, the results are shown for airborne sound insulation performance while

graph 2 and 4 analyse the impact sound level data. The average value for the weighted

standardised level difference D ntw 1S 57 dB (D nrw*Cso-5000 = 51 dB). The average sp ectrum

will be used as some kind of reference graph for vertical airborne sound insulation DnT

measured in some mock -up measurements with LWTF constructions. The average value for

the weighted standardi sed i mpagd i sodBd gpiCedkasy F e | ev
49 dB). The average graph will likewise be used as reference graph for the impact sound

insulation for in situ measurements.

The fact that the insulation graph for some LWTF construction is lower than the reference

graph for the massive cons  truction does not necessarily mean that there is a lack of acoustic
comfort. More detailed psycho - acoustic studies and surveys should find out about this. It
only means that there can be reason to worry . On the other hand, if the graph is
everywhere above the reference graph, it probably shows good acoustic comfort. Comparing

both graphs is also interesting to show the different acoustic behaviour of LWTF

constructions compared to heavy weight constructions.
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80

——AC4805
——AC4805
—— AC4805
— AC4997
——AC4997
——AC5235
— AC5235
——AC5275
—— AC5275
——AC5275
——AC5430
—— AC5430
—— AC5347
20 T e AC 5348
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Graph 2: Average spectrum of the standardised i mpact sound pr gsneasured | evel
in situ on 20 well  -executed traditional floating floors in Belgium.

The typical floor constructions are as follows (from bottom to top):

Base floor

1 Typel :20to 26 cm concrete, 4 -5 cm cement -bounded levelling la  yer

1 Type?2:13cm hollow -core concrete elements, 3 cm compression layer, 6 cm porous
concrete levelling layer

1 Type 3 :20 cm concrete, 3 cm PU foam, 2 cm Polyether foam

Resilient layer (onlyon typel and type 2 base floors): 3+3 mm, 5+3mm or 5+5 mm

extrude d PE membranes
Floating screed : 7to 8 cmcement -bounded

Floor finishing : tiling or parquet
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Floating floors in traditional heavy weight construction:
% T T T T T T T T T T 1
80 average + 2 stdev.: DnT,w(C;Ctr; &&®O0;Ctr,565000) = 61{1;-4;0;-4) dB —
— verage: DnT,w(C;Ctr;&HI0; Ctr,565000) = 57;-6;-1;-6) dB /
average 2 stdev.: DnT,w(C;Ctr; C&D00;Ctr,565000) = 52{1;-7;-1;-9) dB /
70
p—
60
/,/ N
o 50 —~ ,4/ el
3, \v /’//
E o ~— B, _—T—
—
|
30 —_— |
20
10
o}
2 8 8 8 8 8 88 8 88 8 8 8 8 888 § 8 8 8
Frequency band [Hz'

Graph 3: Average spectrum of the standardised level difference D a7 Measured in situ on 23
well -executed traditional floating floors in Belgium. 95% of the measur ed values are situated
inside the shaded zone.
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Graph 4: Average spectrum of the standargineasued i

in situ on 20 well -executed traditional floating floors in Belgium. 95% of the measured
values are situated inside the shaded zone.
Since the data in both figures is largely based on the same set of floors, it is remarkable
that the spread in impact sound level measurements largely exceeds the spread in airborne
sound insulation measurements, especially at mid - and high f requencies. This points to the
fact that impact sound insulation is particularly sensitive to small variations/errors during

execution.

mpact
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2.3.2 - Horizontal sound insulation

The sound insulation requirements between terraced houses are in several European
countries higher than for apartments. The expectations of inhabitants are in general higher

as well. In many countries, the sound insulation is solved by the use of tie -less double wall
constructions with a complete decoupling from the foundations until the roof. Th is results in
very high sound insulations. Impact noise is then no problem, except at the lowest floor if

building guidelines are not well followed (floating floor necessary, special measures to be

taken for foundations and concrete slabs). Low T rise apartm ent buildings most often use the

same technique for common walls between apartments.

LWTF-constructions discussed in the next chapters also use techniques of complete
horizontal decoupling between apartments and terraced houses.

Unfortunately, we do not d ispose of a similar study as the one for the performance in the

vertical direction. We will just use a typical result for the sound insulation in the horizontal

direction of a construction with two typical brick walls of 14 cm (1200 kg/m?3) and a cavity

of 4 cm, partly filled up with 2 cm of glass wool. Similar constructions are most often used

between apartments. If well executed, these constructions offer sound insulations that are

far above what is required. LWTF constructions should not attain such high sound
insulations to be good. So if the reference graph is shown, the only purpose is to show the

different shape of the insulation graph of the LWTF T construction compared to the heavy
weight tie -less wall. A lower LWTF -insulation graph than the reference graph for these
horizontal insulations does not say anything about eventual acoustic discomfort.
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Figure 6: compari son between the sound insulation
lightweight timber frame wall; (2) of a traditional tie -less brick construction as a typical

compartment wall between two terraced houses or apartments (reference graph)
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