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Introduction

When investigating residents' complaints of poor sound insulation in converted
properties it is convenient, although not a requirement, to consider the
criteria laid down in the Building Regulations (1972); that is, the deemed—to-
satisfy performance standards for party vall grade and airborne and impact
standards for party floors. Do these represent adequate staendards where they
can be applied? Where they cannot be applied, what standards should be
adopted? Finally, how can the desired standards be implemented in an
existing conversion?

Are Erxisting Standards Adequate?

The adopted a}a?d?rds are based on HRS research largely conducted some thirty
Years ago.1)2 314) The fo}louing summary of the resulting grading system is
found in HRE Digest 102. 3

Party wall grade. This grade is based on the performance of the one-brick
(9"} party wall. It reduces the noise from neighbours to a level that is
acceptable to the majority; a lower standard certainly could not be justi-
fied on present evidence. A higher standard is not yet practicable,
mainly because at this level of insulation flanking transmission is
usually about eqnal to direct transmission apd there is little to be
gained from improving only direct transmission,

Grade I. This is the highest insulation that is practicable at the present
time vertically beiween flats. It is based on the performance of a cop=
crete floor construction with a floating floor, which gives the best floor
insulation obtainable by normal structural methods. Noise from the neigh=
bours causea only minor disturbance; it is no more of a nuisance than
other disadvantages which tenants may associate with Iiving in Flats.

Grade IT. With this degree of insulation the neighbeurs' noise is
considered by wany of the tenants to be the worst thing about living in
flats, but even so at least half the tenants are not seriously disturbed.

Worse than Grade IT. If the insulation between flats is as low as 8dB
worse than Grade II, then noise from the neighbours is often found to be
intolerable and is wvery likely to lead to serious complaints. With better
insalation than 84B worse than Grade II, the 1likelihood of complaint
decreases gradually, but when there are also other reasons for dissatis-
faction, serious complaints sbout noise may occur if the insulatiom is
worge than Grade II. ’

Empirical validation of the airborne rating procedure has been provided by the

repults of recent BRE surveys of house 6)and flat 7 dwellers with the latter
suggesting that, amongnt flat dwellers, there is little demand for insulation
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above the Building Regulations (1972) winima, ie party wall grade and airborne
and impact Grade I for floors., This is encouraging to the consultent in that it
suggests that the framework set out in Digest 102 can be useful in the assess—
pent of complaints in existing flats. There ere limitatione however, as a
closer lock at the findings of the flat-dwellers' survey indicates ,'

i. Impact Sound Measurements

Responses regarding structureborne sounds related not to the measured impact
insulation but te the measured airborne sound insulation. It is concluded that
the results suggest that the measurementi of impact sound insulation of floors
has little to recommend it, due to the difference between pre-occupancy con-—
ditions -(hard floors) when tests are made, and post—occupancy conditions (904
installed a carpet). The survey alse c¢ites other researchers who bave criti-
cised the present impact measurement method.

ii. Survey Population

In the converted dwellings considered below, it has been common_practice to
house families with children in many flats, In the BRE survey 7 90% of the
survey population had no children and the sample was heavily weighted towards
the elderly.

iti, 'Stacking' of flats
In the conversion from existing terraced houses to flats it is very difficult to
keep the planning the same on all floors as in the examples investigated by ERE.

Consequently, incompatible rooms are often found to be stacked one on top of
the other.

iv. History of Complaint

The need for remedial work is invariably based on a history of complaint. The
residents are often sensitised to noise from their neighbours and may not accept
anything which does not completely eliminate the problem.

In summary therefore, the grading system still offers a useful framework against
which complaints can be assessed, but differences between the specific cireum—
stances surrounding the complaint and the data base used in supporting research
should be considered, In practice, such considerations as ii), iii) and iv)
above suggest that the Building Regulations mipima are less likely to be
adequate for many living in converted properties,

What other nvise sources should be considered?

In addition to consideration of party walls and party floors, the ERE 7} survey
of flat dwellers looked at other sources of noise identified by respondents.
Although noises from outside the building were mentioned more eften than these
within the bumilding, the latter appear to bether residents more. The most
‘bothersome internal noise was found to be airborne and impact noise frem the
flat above; next came ncise from halls and entrances focllowed by noise from
neighboure below and next door {through the party wall). It was concluded that
the results indicate the need to study ways of reducing the noise of doors being
slammed sod of improving the sound insulation of frent doors.
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In the examples which follow it will be seen that there is particular concern

amonget the ocecupants of converted flats over impact and airborne noise sources

in common cireunlation areas, ineluding the slamming of doors. As yet, no

. eriteria have been formulated which could apply to such cases and consequently
the architect bas to resori to simple expedients to reduce the disturbance of

such sources. . .

Example: London Victorian terrace converted to flats

BAP were engaged by a London borough to investigate reports of poor sound insn-
lation in 35 flats converted from 13 terraced properties approximately six years
ago. The flats are of brick construction with suspended timber floors. Figure 1
is an elevational diagram through Nos. 1325 showing how the block divides into
flats. In general, flat A occupies ground floor and basement and the remaining
three floors divide into tiwo or three flats. In the case of Nos. 15 and 19,
larger three-bedroom flats are obtained by creating double-width flats and
introducing doors inte former party walls.

In general, repeated plans have been possible on the upper floors, ensuring
compatible room uses with regard to noise and noise sensitivity. Where it has
not been pussible toachieve this, notably between ground and first floors,
incompatible room stacking is more likely to cause complaint. For example, two

_ bedrooms in flat 15B are immediately above kitchen/dining rooms in flats 13 and
15A. : :

Complaints received were of a general mature, including airborne sources such as
voices, hi-fi and television sets and impact sources such as footsteps and move-
ment of furniture. Between flats, the major cause of complaint was meise via
party fleors, particularly from above, although some complained of noise through
party walls, Sources giving rise to complaint occur not only in other flats but
also in common circulation areas. The degree of complaint was such that the
client had been forced to allow approximately a quarter of the flats to remain
void.

Party Walls

Initially it was thought that since the party wall construnction was 133" {340mm)
solid brick construction {meeting the deemed-to-satisfy requirements of the
Building Regulations with weight to spare), no measurement of sound insnlation
would be necessary. However, following complaints frem a number of tenants,
measurements were carried out in three locetions where complaints had been
received. As expected, party wall grade was comfortably achieved (see Fig. 2).
In one case, the complaint related to flanking transmission where the measured
sound insulation exceeded party wall grade by approximately 9dB. No remedial
action was recommended for party walls.

Party Floors

The following floor/ceiling construction had been adopted:

22mn plain-edge floor boards (wide gaps)

225 x 50mm timber joists '

Ceiling: two sheets 9.5mm plasterbosrd plus skim coat
(Total mass 46kg/m?)
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The measured airborne and impact sound insulation is shewn on Fige. 3 and 4,
The results can be summarised as follows:

o Airborne sound insulation

Bare-floor boards: 9dB worse than GII
With carpet or floor tiles on hardboard: 3dB werse than GII

o  TImpact sound insulation

Bare floor boards: GII
With carpet: GII

These results clearly substantiate the tenants' complaints, which are further
influenced by the presence of children in many flats and the incompatible stack-
ing of some rooms, These considerations and the history of complaints suggest
that this is an instance where Grade I might not be adequate. However, a Grade I
criterion was recommended to the client on the grounds that it would represent a
significant subjective improvement over the tenents' current conditions and was
thought to be an achievable target.

Consideration of the constructien of the walls and partitions sugggjtﬁ? that
flanking transmission would not prevent the attainment of Grade I. The
wall construction is thick brickwork {340mm) and the partitions are of 75 x 50m»
timber stud with 9.5mm plasterboard on each side. Both of these constructions
are thought not to jeopardise the attainment of Grade I. This was supported by
approximate ca culﬁtions based on accelerometer measurements on the timber stud
partitions. 1

S0 far, the floating floor has not proved a reliable method to attain Grade I
sound insulation, with BRE field surveys indicating a high risk of very poor
sound insulatien. 12) There are other practicel reasons why floating floors are
difficult to incorporate im an existing bnilding, notably difficulties associated
with raising the floor level, In this cese, the overwhelming factor against the
adoption of a floating floor was structural - over their lonpgest spans, the
joists were already fully loaded and could not take the additional load of a
floating floor. A ceiling on independent joists was therefore recommended, see
Fig. 5. This form of construction had previously been successfully implemented
in another conversion for the same borough, gee Fig. 6. 4

Noige from Stairs and Cireulation Areas
Airborne Sound

Communal staircases are separaited from habitable rooms including bedrooms by
timber stud partitions comprising 79 x 50mm studs and 12.7mm plesterboard. The
results of airborne sound insulation measurements indicated a performance of
approximately 8dB worse than Grade II, Partitions adjacent to stairs and circu- ‘
1ation areas do separate residents from their neighbours using the stairs and |
must insulate against airborne noise sources, particularly voices, which tenants
mentioned. In view of the limited time exposure of such events and the reduced
level of conversational speech compared with other sources, it would be reason—
able to assume that less than Grade I could prove mcceptable. Consideration of
levels of speech relative to the night-iime background noise level suggest that
Grade II would offer & reasonable degree of airborne sound insulation. Again
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this should give & worthwhile subjective improvement for the residents., A
decision of this kind is strongly influenced by the practicalities of improve-
ment, In this case, the consequences of setting a Grade I criterion would
poasibly have been radical chanmges to the staircase structure with associated
expense and inconvenience to the client and tenants, many of whom wished to
reméin in occupation during remedial works.

The following treatment was recommended for Grade II and is based on test reasnlts
for siwilar constructions supplied by British Gypsum Limited: ,

n Remove plasterboard from onme side of the timber studs,'introduce abgorbent
quilt inte the cavity (30-65kg/m3) and fix 12.7 + 19em plasterboard on
resilient metal firring channels . -

Impact Sound

-
To assess the possible disturbance of footsteps on the stairs, an ad hoc test
was devised. Sound level recordings were carried out in a room adjacent to the
stairs whilst a person walked up and down the stairs, and then on the bare fleoor
boards in the room immediately above the receiving room. The resulting levels
were found to be similar. (Running on the stairs intreased the level by approxi-
mately 5dB.) Using published impact insulation improvement figures for various
floor finishes, it was inferred that a carpet on the stairs would be necessary to
produce Grade I-equivalent conditions in the adjacent room.

Banging Doors

" Sound level wmeasurements were carried out to determine the level of poise in &
first floor bedroom next t# the stairs due to the banging of two doors: the
communal front door at ground flogg level, and the door to the second floor flat
on the landing above. Levels between 48 and 54dB(A) were recorded, This could
undoubtedly prove disturbing if heard against a night-time background noise level
of approximately 304B(A). Purther weasurcments on the stairs next to the
receiving room indicated that the transmission path was structureborme rather
than airborne and consequently no improvement could be expected due to the
propesed increase in airborne insulation of the partition. Two approaches to
the reduction of the received level were considered:

i) ‘'Cushion' the impact between door and frame
ii) Reduce the velocity at which door and frame meet

Due to practical considerations the latter approach was recommended by fitting a
speciel door closing device to commnal doors and the front deors to individual
flats. The device, when used in conjunction with a conventional closer, takes
control of the final few centimetres of the door's movement by pulling it slowly
but firmly closed. |

All the remedial recommendations recorded in this peper end some other are
currently included in & pilot studg on twe of the terraced properties containing
five flats. They include some which relate closely to the BRE grading system and
others which have been arrived at in response to specific needs which, although
now recognised as bothersome to flat dwvellers, are not covered by any published
criteria.
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In remedial investigations of this type we find the BRE grading syatem a valuable
tool in the assessment of complaints and we envisage that it will continue to be
of value even if, as is presently rumoured, the deemed-to-satisfy numerical

performance standards are removed from future Building Regulations.
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Figure 1 Elevational diagram
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