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INTRCDUCTION

Glasgow in common with other cities has qone through a phase of demolirion of
tenement properties in the sixties to a current phase in recent years of
rehabilitating them. There are some 25 housing associations within Glasgow
and they along with the District Council and other agencies are extensively
involved in rehabilitation work.

With regard to sound insulation, the main concern during rehabilitation is in
achieving a reasonable performance of separating floors for airborne and impact
sound, these floors traditionally being of timber jeist construction.

During the past eighteen months the Building Acoustics Group at the College has
been working with several of the local housing associations on this problem. &
range of options has been explored in an endeavour to determine appropriate
specifications for floors which have been treated, partly or wholly, during the
rehabilitation process and also for floors which are found to be sub-standard
after reoccupation.

This paper reviews and appraises che work carried out over this period.
TYPICAL LAYQOUT OF TENEMENT FLATS

Whilst there are variations on the theme, Figures 1, 2 and 3} are generally
representative of the arrangements and layout of Glasgow tenement flats. There
are relatively few problems of complaints arising from horizontal sound
trangmission via the party walls, the majority of complaints from tenants
arising from vertical sound transmission through timber .joisted floors and
supporting structure. A typical example of the traditional specification for
timber joisted floors in tenement properties is indicated in Figure 5. This is
similar to the deemed to satisfy specification of the Scottish Building
requlations [l] bur without the resilient layer between flooring and joists.

It is interesting alse to note the use of tongued and grooved flooring which is
prevalent in Scotland.

THE SOUND PROBLEM

During the rehabilitation process rotwork in Joist ends is often identified,
which requires total or partial replacement of the timber joisted flooring. In
many cases the rotwork is confined to areas close to bay windows or adjacent to
other ocutside wall areas.

At the time when the Building Acoustics Group became involved with this problem
the widely used solution was te remove the appropriate ash deafening, deal with
the rotwork and replace the removed porticn of ash deafening with dry sand. 1In
some cases replacement of ash with sand was over a small drea while in extreme
ases there was total replacement of ash with sand. The sand was laid on a pve
embrane on the deafening boards to a nominal 30 mm fill between the joists.
erimeter sealing problems arose particularly where the joists run parallel to
he walls and there was a small gap between the wall and the adjacent joists
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which in many cases was 'sealed' by packing glasswool or mineral woeol in the
gap.

The Group tested several sand or sand/ash specifications and generally found
them to be unsatisfactory. Several of these test results are identified in
Figure 6.

WHICH STANDARD?

The Scottish Building Regulations {1] allows scope for Building Control
officers to treat rotwork to floors as an alteration or repair which requires
the sound insulation to be ‘no worse than existing’.

In Glasgow at the present time the broad rules being applied (partly as an
informal arrangement} by Building Control are:

(1) less than 50 percent floor repair - 00 tests required. Accept
replacement with similar materials,

{ii) 50 percent and above floor repair - pretest and retest to attain a
‘no worse than before' condition.

In cases where the pretest Aggregate Adverse Deviations [AAD's) are high the
client is advised by Building Control that means should be scught to get the
retest figures closer to 23dB AAD. .

In one sense this seems very arbitrary with a moveable standard influenced by
the pretest results. In practice it usually means requesting that AAD's are
maintained about 40 d8. (4] [s]

DISTURBED FLOORS

The Group has tested a small number of ash deafened flocrs, (deep~joisted) with
lathe and plaster ceilings and deep cornices, in situations where there has
been little or no disturbance to the floors, mainly in residential property.
Sound insulation performance on both airborne and impact tests has been good

as can be seen with reference to Figure 6.

Tests nave also been undertaken in tenement properties on ash deafened floors
in situations where floorboards nhad been Lifted some years ago to allow the
upgrading of electrical and sometimes gas and plumbing services. Figure 6
shows a cluster of airborne/impact points indicating poor performance of such
floors.

The Group has found that where floors are disturbed for rotwork replacement and
sand is used to replace ash over that portion ¢f the floor, the impact/airborne
performance (again see Figure &) has been poor.

In cases where the floor is completely disrupted and 100 percent replacement of
ash with sand has been carried out the results (Figure 6) have once again been
disappointing.

These experiences led the Group to seek alternative solutions for the timber
joisted floor in a rehabilitation situation including top surface f[2] and
underceiling treatments Fﬂ 3

ALTERNATIVE SOLUTIONS

The Independent Ceiling
This broadly has taken the form specified in the literature [3] and also in
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Figure B, In many apartments 100 mm by 50 mm joists will suffice for the under
ceiling. Windows can be a censtraint on the depth of the cavity but generally
in tenements, ceilings are high and often a depth of 300 mm or more is
available. The major disadvantages appear to be the amount of disruption to
the tenant and the cost of installation. The Independent Ceiling has proved

to be the most successful solution fcr the tenement timber Eloaors, as

indicated in Figure 7.

The Suspended Ceiling

This oprion was explored as an alternative to the independent ceiling in terms
af cost savings for timber. Typically the 100 mm by 50 mm joists are replaced
by a 30 mm by 30 mm frameé which is suspended from the existing ceiling. Care
must be taken with resilient disconnecticn on the support (see Figure 3). The
disruption is about the same as for independent ceiling and from a buildability
point of view it is not so good. The results (Fiqure 7) are good but not so
dramatic as the independent ceiling.

Top Surface (Sand) )

This broadly has taken the form specified in the literature [2] and alsec in
Figqure 8. It is more suited to the rehabilitation rather than the maintenance
process and has been reasonably successful as indicated in Figure 7. It adds
mass and resilience to the floor and may well improve edge sealing and hence
air tightness. The major disadvantage is that the floor is raised and this
involves adjustments of skirtings and doors.

More recently che Group was called by a local housing association to pretest
7 floors in two sets of flats with traditional ash deafened floors, then
return to retest after modifications invelving a range of specifications had
been carried out. Despite the limitations imposed on this exercise by the
variability of 7 different room configqurations some useful information was
gleaned from the project. Room plans and floor specifications are shown in
Figure 8 and the airborne and impact data are included in Figure 7.

Comments are as follows:

Top Surface (Detail 2}

Similar to the Top Surface Sand Specification in that resilience is added and
air tightness improved with a small addition of mass. The same constructional
disadvantages apply as with sand but there could well be circumstances where
this solution would be preferred to that employing sand between the battens.

Top Surface (Detail 4)
The same beneficial mechanisms appear to be at work here as with Detail 2.

Top Surface (Detail 5)

This was a proprietary material consisting of two thin boards separated by a
viscoelastic layer, laid on top of the existing floor. The advancage is that
there is little increase in floor thickness and the disadvantage is that lictle
mass has been added to the flocor. There is little significant reduction in the
airborne ARD but significant reduction in the impact AAD.

Top Surface (Detail 6}
Comments as per Top Surface Sand still apply here.

CONCLUSIONS

With regard te the sound insulation of timber joisted floor in tenements in
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Glasgow:
As yet, there has been no satisfactory 'between the joist' sclution.
Independent ceilings are the most affective.

suspended ceilings, with careful attention %o resilient connections are
reagsonably effective.

Top surface treatments involving the fitting of a fleoating floor are
beneficial in terms of additicnal mass, resilience and air tightness although
creating some constructional diffieculties by raising the floor.

Top surface viscoelastic solutions are mainly beneficial in cases where there
are impact problems.
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