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1. INTHMIXHKCN

Over the last 10 years the inadequacy of sound insulation in converted
dwelling has become increasingly apparent. Problem geterally arise as a
result of the original partition structure beaming party structure between
the new dwellings. Such structures, if unmodified, invariably provide
inadequate sound insulation for the proper seaaration of Em and spaces in
difference occupation or use Initially there ms reluctance to deal with
the situation in any systematic or coherent manner, in fact in many cases
there was even reluctance to accept that a problem atisted at all. The
inertia was cmpomdei by a widapread misunderstanding, even ignorance, of
sound insulation principles; effectiveness of remedial techniques; financial
viability and legal nmessity.

The scale of the problem also gave rise to concern, both' in respect of the
number of housdtolds affected and the likely financial implications of any
remedial measures. In one London Borough there was an estimated 4,000
conversions in public ownership and 1,000 in the private sector in 1981, the
total increasing by 150 or so dwellings per year. 'Erom the late 1970s
Council cormittee began to accept that solutiom had to be sought and some
authorities; either on their own or in conjunction with other organisations,
began a more systematic invatigation into the problem and its possible
solutions. Since that time steady progress has beat made; technique have
been developed which satisfy both the acoustic and constructional
reguirenetm, and there has been significant increases in the understanding
and general awarenes of scum insulation principles. However many local
authorities, cumcil offices, developers and landlords have still require
convincing of the financial and legal obligations of adopting such
technique. In order to overcome thee reservations it has proved naessary
to collect and collate this intonation and to argue the non-acoustic aspects
of sound insulation.

2. EIIIKIEIC (IllSIDERAEICIE

The two techniques must widely adopted, the secondary independmt ceiling
(SIC) and lightweight slag wool pugging (SW?) have reasonably predictable
acoustic performance and costings. The cost differeatial betwem the basic
techniqua is not great, typically 10‘, however the cost variation between
differa‘lt situations is significant and can lead to confusion. Althaigh mot
experience has been gained through work withtraditionally constructed party
floors the costing trends can be applied to walls or other constructional
elements. The costing given in the sections that follow are the Unit Cost(or) in EM'2 and Dwelling Cost (or) in s. Dwelling Cost is based on a singleproperty converted into two dwellings having a party floor area of 801112. All
costs have been quoted at mid-1585 prices or their equivalett.
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Basic cost

This can be obtained Eran any atimation or priced schedule book by breaking
the technique down into standard trade and operations,

(I: m
SIC 32 1280
Eli? 30 1200

It should be noted that the SIC has been coated to retain the aisting

ceiling, with repairs, and the SW? has been costd for replacement of
apprmtimately 10% of the misting floor boarding.

Remedial Worn

when assessing the likely cost of remedial worn there are three main factors
which may modify the basic cost. Scale if dealing with a single, or several
small, contranu the costing W11]. be considered as small works. In

accordance with current practice an increase of approximatley 1.53 must be

added to the basic cost to maintain acceptable profit margins for
contractors.

[2 IX:
SIC 36.50 1472
399 34 .50 1380

W

Renedial works are likely to be carried cut in occupiai propertia, in such
situations contractors typically add 309 to costings to allow for

difficultia and delays that usually arise. 'mis increase has beat added to
the anal]. works supplenent.

It 113
SIC 47 .84 ' l913.60
MP M .85 1794

Decent Costs

In sane cases it may be dairable or even nmasary to decent the dwellings
for the duration of the works. Additional costs nay include: me provision
of temporary accommodation, removal expenses, storage of effects and even

loss of rat. It is difficult to give a costing for all possible situations

however, for a tenporary decent a cost of £600 per dwelling is not
unreasonable. Insituations where accss is necesary to both sids of the -
floor structure decent: of both dwellings will be required. The costs of
decanting occupants can be offset against the additional costs of working in

occupied property.

10 Proc.I.O.A. Vo|8 Part1 (1986)
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Sound Insulation in Conjunction with PullRanabilitation

When sound insulation is provided whilst a full rehabilitation is being
carried out the economics change significantly. 'lhis is a rault of several
factors, such as:

Builder already on site
Similar neterials already in use
Easier access to both site and structure
Elenats of the works have to be arried out anyway.

In such cases the exact additional cost of providing the sound insulation
will depend on the extent and nature of the other works. However, it has
been found that reductions of the order of 15$ on the basic cost of the SIC
amiZOSmmeSWPcanbeacpected.

[XI l1:
SIC 27.20 1088
SIP 24.00 960

Where the property rquires extensive works of a general nature the
additional cost: of the sound insulation will be cmparatively lower. Where
contractors already have been awarded the 'main' contract sane unbelievably
IOU costs have bee: quoted for the addition of saind insulation.

In two particular instanc , both involving two 2-bed conversions with a
party floorarea of 60-65m , an additional cost of £800 was quoted for SIC
and £650 for SIP. Giving a dwelling cost (11:) of £553 and E430 rspctively.

EconunicsofScale

If considering a contract that covers several dwellings then some saving
should be atpected. In practice a saving of 5% per £10,000 is realistic,
giving the basic cost rate for cmtracm of £40,000. An additimal 5t saving
should also be applied to contracts £50,000+. It is unlikely that any
further reinction for scale of works cculd be justified.

Values

Speculative developers rehabilitate propertia and the: usually sell the.
flaw on long lanes for owner occupation. of interat to the developer is
whether or not the provision of sound insulation is refluxed in the prqaerty
value. The additional cost per dwelling is of the order of £1,000, about 2-“
of the property value in the London area. Developers have not found any
difficulty in recovering the cost of the works in the sale price of the
dwellings, some developers highlighting the fact that improved sound
insulation has best provided. An additional benefit that some developers

Proc.l.O.A. Vole Porn (1986) _ 11
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have found is that such dwellings taxi, to sell faster, there is therefore a
saving in interat charges for the develqaer.

mesa

 

The most obvious potential loss is that incurred as a result or having to

randy inadequate sound insultation after a prcperty has been occupied. A
good approximtion sould be the cost differextial between installing sound
insulation as reneiial works and in conjunction with a full rehabilitation
schene. In addition the owner or freemlder could be liable to clains for
oat-tags Eran the occupiers.

Several Local Authoritis, and Housing Msociationa have conversions in their
housing stock-where the sound insulation is so inadequate that the units are
considered as unlettable. This loss of housing accommdation, and rental
incane whilst still uniting capital and interest repayments, is frequently

overlooked but should be considered as a loss resulting from inadequate sound
insulation.

3. mt. mmsmas

the main legal considerations fall into one of two areas of intert; those

relating to the prevattion of the potential problens: and those relating to
the remedy of knom problem.

Retention

all conversions involve reconstruction aorta, and usually a change of use

under Planning m as well. Prcposals to redevelcp by conversion therefore
require missions under both the Building Regulations 1985 and the man and

County Planning Act 1971. .

The Building Regulations seek to control the manner in which construction

works are carried out, the quality of materials used. and the design of

building. The Equations, old and new, include a specific action (I: strand

insulation and it scans appropriate to use these provisions to prevent

inadequate sound insulation in conversions. mar. whilst the Regulations

in their extirity. apply to new buildings there are my muons Eran works

in existing buildings. The provisions relating to sotmd insulation are one

of these exemptions, even when the constructional elenent changes from a
partitiontoapartystrucmreorisresonstructed.

"he: a developnaIt proposal reguira planning permisim the local authority

can apply relevett conditions that the developer must amply with. local

authoritia that have policia on sound.insulatim_in .conversionsusually use.

planning conditions to implenent the rezuirenents of their policies. The

intentions of the conditions will be the provision of adequate sound.

insulation betweal the new dwellings. but thereare a hunter. ot¢timsopen

to the local authority as to the exact wording of the conditions. Some
authorities require a performance standard, others require specific

construction techniqusy a mird option is a requirene-At for the developer to

12 Proc.I.O.A. VoIB Peru (1986)  
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submit an acceptable scheme of sound insulation before development comma.
There are pros and cons to each option, .however the 'scheme of insulation‘I
condition certainly appears to be the most advantageous. It can e1carpass
layout, service design, as well as the detailed construction of party
structures, it allows the developer to make his own decisions on what
techniques to use andto incorporate those technique is the overall scheme
of works. It is also important that local authorities are prepared, and
able, to give assistance and guidance on what would be acceptable or
effmtive. If local authorities act in a negative role, when unaccqztable or
inadequate proposals are submitted, then the cooperation of developers in
achieving inprovei sound insulation is invariably prejudicei.

Thee policies and procedure! have been suocasfully adoptei by many local
authorities since the early 19805, and hundreds of converted dwellings have
inprovei sound insulation as a rault. Althmgh there has been problem, at
least mo succasful appeals against such cmditions have been taken, most
authorities have continued to enforce misting policies and sane authoritia
have even adopted substantialy similar provisions, since the appeals.
However it must be stated that several authorities have dropped plans to
introduce sound insulation policies whilst others bring the prohlens of

. inadquate sound insulation to the attmtion of develqzers by 'infomation
clames' rathu. than oonditiore «A planning permissions.

No doubt the legality of these procedura and reguirenmrs will be tatei in
the High court and the doubts raolved once and for all. O11Y after such a.
tat case, and probably guidance £rcux..the anartment oi the Erwirome'zt, will .
a more consistent approach be seen from all local authorities. It scans
likely that when such a decisionis take: .t_o the high court the use of
Planning law in this way should be upheld. Certainly the inspectors cannt
in the two appeal cases appear to be at variance with the DOE's circulars
Planning and Noise (circular 10/73) and Planning Conditions (circular U85).
me fomer clearly making the prevmtion of noise problems a valid planning
issue, the latter recmmauing a wording for a standard planning cmdition.
substantially the same asvthose used by local authorities who require a
performance standard. In addition all available legal advice, at least to
the author, indicates that the two appeal decisions referred to, and any

Meaning that there is no unreasonable behaviour by adjacmt occupiers, and
that the noise problen can be attributed to inadequate sound insulation,
were are three possible bees for liability and action, namely:

mm a; forVfluisanceu' '
Defective Prenis§ Act 1972
Control of Pollution Act 1974

Proc.l.O.A. Vols Part1 (1986) 13
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Comm law

The essmce of nuisance is that it is a condition or activity which unduly or

unreasonably interferes with an individuals rights, use, or enjoyment of

land. There is no doubt mat making unreasonable noise can constitute

nuisance at cannon law. Furthermore there is also no doubt that a landlord

or owner can be liable for a nuisance arising Eran the condition of prenises

if he retains a measure of control over .the premises. When a landlord or

owner is under a duty to keepthe structure in a state of repair he would be

liable if he alluded the condition to continue after he has knmldge of its

aristance. A landlord would also be liable if, by virtue of an agreenent or

lease, he had covenanted to alsure the occupiers rigrh to 'quiet midylnent'.

All was points are clearly node in the case of SAMPSCN v noosm—saessmssa

and another. In addition the judgment in this case makes several other

points which are relevant. First, where the occupier if the flat is acting

in a reasonable way then they cannot be liable for the nuisance eve-i though

their activitia are'rhe source of the noise.

Second, where the current owner has beam made aware of the existence of the

problen he has no defence in the argument that the actual conversion worlts

were carried out by a previous owner. (But also see below under Defective

Premise.) .

Third, that an appropriate award for damages, the plaintiff was a tenant

under a 99-year lease, was the estimated decrease in value of the flat as a

result of the noise problem .In .this case £2,000 which at the time of the

award 1930, was probably in excess of the cost of remedial works. '

Defective Prenises Act

Under this act a person responsible for work or arranga for another to

undertake work, in mention. with the conversion of premise, ads a duty to.

every person mo acquirs an interat in the dwelling to see that me works

are done in a workmanlike or profasional manner with proper materials so

that the property is fit for habitation. In acase where inadequate sound

insulation is a result ofW mterials or inadeluate workmanship then.

this duty would have been broken and a claim for damages could be made

against the person raponsible for the works. The Actapplis to all forms

oftenanqandtherecanbenoagreenalttooantractait. claims Eordamages

can be made against the landlord, if he has the duty, and against third.

partia including the milder and architect. Hweva the Act has built-in.

time conditions whidi limit the liability of the person who authorised the.

works, and action must be taken within six years of. the dwelling being

completed. In most case an action for nuisance would be the chosen.

procedure to obtain a.1ega].._zanedy.;.tbe.case.lau.is meexpliciu the.

evidence is prdaably asier to obtain arxi pramt, and the persm rsponsible.

.mre readily identifiable. But in certain situations, providing the

necesary evidaace is available, an action under .the Defective Preniss Act

may have advantage. ' 'nake, for mangle, the rare situation where there is no

separate freeholder or landlord, the leaseholder also hold a share in the

fredwld, any action ‘for nuisance wwld effectively be against themelva.

14 Proc.l.O.A. VoIB Par" (1986)  
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The Act would then be used to secure an award against the person who was
raponsible for the conversion works.

Control of Pollution Pct 1974

The principle that there can be a nuisance at common law has already‘been
established. Accordingly the statutory nuisance provisim of the Control of
Pollution Act, sections 58 s 59 are also available.

Under section 58 it is the local authority that take action if it is
. satisfied of thectistmce, or likely existence, .of. a nuisance Section 59
establishes a procedure by which an aggrieved occupier cna take a complaint
of noise nuisance direct to the courts. In both instances action is taken
against the person responsible for the nuisance. the landlord or freeholder,
who is nude subject of either a notice (section 53) or an order (section 59).
The notice or order should contain specific requirements to abate the
nuisance and a time limit for outpliauce.

If the requirena'n's retain uncoupliei that an offence will have occurred, the
courts can then fine the person responsible. Alternatively, the abatment
works canbe carrie'i out by thelocal authority in default; but it should be
noted that there is no provision for damages.

For private sector tenants, and certain categoria of leaseholders, action
under section 58 would be the most appropriate procedure to obtain a renedy.
A complaint to the localauthority should initiate the procedure: local
authorities have a duty to both inspect and to take me prescribed action if
a nuisance exists. If they do not they will have broke. their duty and will
be exposing themselves to either legal action or an invtigation for
neladministratim. In myinstances freetmlders have the ability to recover
the costs of any worn carried out from leaseholders. Any renedial works
obtained by statutory actim would therefore be paid for by the leasatolders,
ie the caplainanm. It would seen. advisable in. this situation to consider
taking common law action for damages as well as. any statutory action. A
canon law action could be taken at: the sane time as the statutory action and
the rezuest for damage muld be based on the actual costs of remedial works.
The remedial Burks would the: have been carried out at zero net cost to the.
occupiers.

For public sector tumors section 58 is effectively unavailable, local.
authorities cannot serve a notice a: themelves. Sectim 59 actim therefore
becoma the main statutory provision for public sector tenants to secure
reneiial works. Acticns of this kind .have beet taket, however, the prdwlets
are usually resolved before the matter is taken before the courts. in one
result case which was. heard me local authority admitted liability.‘ pleaded
guilty, and agreed to undertake a scheme of ranedial works. Whilst, not
necasarily setting any precedent this denonstrates the marked change in
attitude in sane local auu-norities to the problem

Proo.|.O.A. VolB Part1 (1986) 15
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Authors Note: the views acprasei in this paper are those of the author: and
do not necessarily represent the views of the authors employers,past and
present, or any otherorganisation with whichThe author is associated.
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J. Mathys

Acoustical Consultantat/and Head of M.A.A. (private Consultants
for Acoustics, Vibration and Electro-Aco'ustirm)

GENERAL HISTORY

Actually great interest of architects for plaster block-walls :
- in order to reduce total costs (speedy finishing) [fast assembly

[minimum finishing
- in order to refine construction delays (rapid drying)

AMERICA). HISIORY

Initially : laboratory tests.
Good, but not excellent : sound frequencies of material centred on mean fre-
quencies,
- thus, weaknus in a very sensitive area of the hearing, though rarely predo-
minating for understanding (250 to 500 Hz).
Achieved values : 4A for a single wall of m an and

3Bforadoublewallof2x7cn
3A for a double wall of 7 cm and 10 an.

Initially on site :

Based on this experience, setting-up on construction sites (whatever we envi—
ronment), resulting in values inferiour of 3 to 5 dB, compared to values mea—
sured in laboratory and thus not resulting in the usual reduction of 2 dB (see
also Standards), between rm and R indications. for secondary transmission paths(categories 2 and 3 Belgian Standards). '
other consequent:

Another embarrassing (and consistent) consequence is the considerable trans-
mission of acoustical energy in all directions and that transmission, due to
the plaster wall edges dog transmit to not necessary contiguous premises.

TYPE OF BUILDING

The binding is a standard construction with the usual demand of proper isola-tion. The levels of external noise and internal privacy being considered, an
acoustical isolation of NBN (Belgian Standard) 2b (R 43dB) is required, or at
all events, an isolation better than NBN 3a (R 40:15). The structure is of who-le heavy concrete, with pillars and mnolithic slab construction of 25 an.Classic external walls of heavy oonaete blocls and window frames between con-
crete pillars.
Finishing provided for : hinge and carpeting, no false ceilings. For above-'mentioned reasons, the master-bulder decided. in favour of tile plaster-walls.The encouraging results obtained by me CSTC brought us to examine this possi-bility and guided om chaice towards heavy plaster blocks of 100 mm, 50 um gap(fillai with absorbing material) and normal blocks of 70 mm (standard dimen-sions of 50 x 66 cm), thus a category of NBN 2a to 3a (following lateraltransmission conditions).

‘ Proc.l.O.A. VolB Per“ (1986) 17
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- heavy corresponds to 1200 kg/m3 (1100 to 1250 kg) ‘
- normal corresponds to 950 kg/m3 ( 870 to 980 kg)
0n weight and manipulation grounds, the blocks of 10 all will be of reduced di—

mensions (one normal block of 10 cm would have weighed approximately 401091).
Consequently, one had to decide in favour of a 2/3th unit of 24 kg a block.

REASONS or CHOICE \

What are the principles leading us to accept the present system ?

a) Assuredly, the results of the measurenents in the CS'I‘C's laboratory, con—

structed according to new standards (not anymore atcluding any transmission

by lateral transmissions)- ‘
b) The visual examination bringing us to the conclusion :

— of a better lateral isolation (thus 1% transmission by lateral paths),

- of an internal damping due to the use of lateral edging stripes in mate-

rial promoting me attenuation of the effects of edge propagation,

- a damping of the walls due to the use of an absorbing material (heavier)

leading to a better internal damping of the wall.

WORKS SITE PROELB‘IS

A difficulty was to obtain a fine workmanship. The constant intervention of

the acoustical consultant is fundamental during the study and the effective

control on building site.
The edge-stripes where not always wellfixed, and consequently a certain lack

of continuity of the stripes was encountered, specially by the beginning'of

the building site (on walls andceiling).
An adequate width of the stripe may establish a greater contact with the struc-

ture, hence a decrease of the acoustical isolation. Using broken blocks can

endanga: also the acoustical isolation. Finally, the absorbing material may

not be compressed between the two sida of the wall : if this material is com-

pressed, the force pushing between the two walls is such that if one of the

walls is in resonance, the other will also, and inevitably this will result in

a decrease of the effectiveness (especially in the low frequencies).

 

RESULTS OF MEASURWI‘S

Measurements

The measurements are well beneath the results of the laboratory, but neverthe-

less show the same improvement in insulation on the earlier measuranents in

laboratory and in situ. All walls achieve a mean category of NBN 3a, and

12 ISO 44.5 (vay near 213). Table 2 shows the measured results (excluding the

walls having problem occurring by doors or other).
This is an average unproth of about 3.5dBon the measurenents obtained in

similar circumstances without lateral precautionary measures and without hea-

vier absorbing material in core. our standard falls short of an accuracy in

categoria ; the wall remains 3a. ,'

18 ' Proc.l.O.A. Vols Par“ (1986) 
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Average octave

The weakness renains centred on mean frequencies and the difference between

the octave of 250/500 Hz and 1000 Hz is often of>5dB, thus allowing to skip-I

a category (in Belgian Staniard). Please note that the walls have been heav1-

1y holed by electricians who made than look, in some places, Similar to a

gruy‘ere cheese.

Raninder:NENR(2a)=48dB
NBNR(2b)=43d.B
NENR(3a)=40dB
NBNR(3b)=35dB

PROBLH’IS THAT RAISED AFTER THE BUILDING OF THE WALL

The influence on acoustical insulation loss is difficult to evaluate, due to the
multiple holes in the thickness of 1/2 walls. This is a point that asle for a

further research (example : by laboratory tests). Some contact points between

room walls impaired the results (ventilation casings/sanitary/doors, bridging

transversal walls) .

PECULARITIES OF THE BELGIAN SPANDARD NBN 501—005

The lesson drawn from the present series of measurements is that we see diffe-

rences between measurement according as we measure out of a small room toward

a large one, and vice versa.

The differenca are systematically of 1.5dB R ISO (fig. 5a and 513), for aample

NBN 3a - 2b. 'me newer standard ISO 717 speciflu the corrective factor S/A

standing instead of A/Ao. The Belgian Standard (NEG 501-006) should perhaps be

re-examined (also the NBN 801-400 that permits with less of 1 dB, in l/3th oc-

tave, to jump from2): to 3a and mus a global difference of 0,06dB (R ISO).

This gives an inaccuracy of ISO3 orSdB, which is huge).

mmovum 0)? M TRANSMISSION BY LATERAL PATHS

fig. 11/12

MSIW

The plaster block-walls score favorably with the new lateral striping of the

wall-edges and using an anti—reverberation absorbing material in the core.

Good results are prone to be damaged. This is caused bycarelessness (omission

of lateral stripes, stripa not large emugh, etc.).

Erecting a plaster block-wall with a reasonable amount of success will depend
on : '

- the conception of the wall
- the material used :1 rheavy block + normal mm and peripheral flexibel

joints
- the persistent and important control on building site.

24 ' ' Proc.l.0.A. Vol8 Part1 (1986)  
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