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foyers, with the fan-shaped small theatre hall
below and behind. Emphasising the affinity
with the light, temporary architecture of the
surrounding Festival pavilions, the entire
structure around the auditorium was to be
of steel framing. The first drawings showed
the small hall squeezed in partly beneath the
main auditorium, with an ungainly block still
projecting from the rear.

All this would have been rather different from
the more unified building we know today, but
even this version was not destined to be built,
as a sudden shortage of steel in January 1949
meant it would have to be totally redesigned
almost overnight in reinforced concrete, costing
50% more and potentially taking far longer.

This was a strategic crisis tailor-made for
the unflappable Matthew. Rather than put the
sacrosanct completion date at risk, he decided
to cut down the size of the building by simply
chopping off the rear third, including the small
hall and the stage and administrative areas,
which would be built at some future date. The
rear wall would be finished with temporary
cladding.

Of course, the cutting out of the small hall
made the egg-in-a-box concept completely
redundant in functional terms, but to avoid
any further design delays Matthew decided
to leave it as it was, and just keep going. The
polarisation between light steel structure and
massive auditorium had gone, and the foyer,
no longer linking two halls, now took on an
autonomous importance — which would later
encourage architectural critics to hail it in its
own right. The project had assumed its final
conceptual form - not through one masterly
design decision, but through a series of
accidental, reactive developments.

Opening and reception

This somewhat hybrid, individual-collective
process would be obscured by the triumphal,
propagandist presentation of the building,
orchestrated largely by Matthew in the
press over the following two years. His only
significant ‘failure’ was the hall’s title, decided
in March 1950. Matthew opposed the term
‘Hall’ as too pedestrian and argued instead
for the name ‘Royal Belvedere’, to emphasise
the ‘beauty of the London scene which may
be viewed from its terraces, galleries and
roof gardens’. But the name was eventually
settled through a bizarre mix-up; the council’s
preferred name, the Clerk from a letter to the
king, accidentally omitted ‘Queen Elizabeth
Hall' and the latter instead made his own
suggestion, ‘Royal Festival Hall'.

To avoid further embarrassment, the council
decided just to go along with this accidental
choice — which was subsequently sanctified
in the post-completion ‘reception’ of the hall,
dominated by the exalted, religio-humanist
language that widely prevailed in the early
post-war reconstruction years in Britain: for
example, the conductor Malcolm Sargent
hailed it as ‘the temple of those spiritual joys
which are so mystic but so very real’.

Visiting the hall after its opening in 1951,
the renowned Swiss modernist architect, Le
Corbusier, declared, “In America, | battle with
the superficial, here things are done seriously”.
He added that the building had been designed
by youngsters and handed over to greybeards.
Its architecture, back in the heyday of the
Festival of Britain, was received as a triumph.
A building that was both modernist and
monumental, with large volumes and plenty
of spaces for people to discuss, drink, see
people and be seen. Its acoustics however did
not match the architectural acclaim it received.

Room acoustics of the original concert
hall

The architect and acoustician had conceived
the 2,901-seat auditorium at the core of the
Royal Festival Hall as an egg-in-the-box. The
hall could also accommodate a 120-strong
orchestra, and a choir of 250 singers as
well as an organ. Its prime purpose was for
symphony concerts, which is to say that other
uses such as speech or amplified music were
subordinate to the acoustic requirements for
symphonic music.

Unfortunately, the hall became known
from its very opening as generally too dry
and lacking warmth of sound with a weak
bass tone. In retrospect, it seems that the
original acoustic designer, Hope Bagenal,
had not adequately considered several crucial
acoustic design parameters such as an
appropriate volume per seat (V/N) required
for a modern concert hall and underestimated
the absorption factor provided by an audience.
Musicians on the platform also had difficulty
hearing themselves and others.

Initial discussions envisaged a reverberation
time target of 2.2 seconds matching that of
other contemporary successful concert halls
and recommended back in 1931 by Bagenal
and Wood, who were then the established
authorities in acoustic design of concert halls.

Hope Bagenal's main challenge therefore
started with the very large audience capacity,
at almost 3,000 seats. Today, it is generally
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agreed that an appropriate V/N for a modern
concert hall is around 10-11m?seat in order
to obtain a reverberation time in the region of
2 to 2.2 seconds. By contrast, Hope Bagenal,
in an apparent effort to contain the size and
volume of the hall (and above all its budget!)
tried to work on a lower volume per seat
VIN of 7.56m%seat. Taking in consideration
this factor, he reduced the ambition of the
reverberation time target down to 1.7 seconds.

After the rejection of the fan-shaped option,
which would have provided more intimacy and
proximity but no blend or fullness of sound,
it was decided that the hall shape would be
hybrid with a fan-shaped platform, choir area
and stalls continued by a rectangular-shaped
rear auditotium section.

The rectangular and deep shape of the
hall probably contributed to the sense of
distance from the musical action and a lack
of acoustic intimacy. Bagenal also famously
underestimated the absorption indicator
provided by an audience with 0.33 instead of
the generally accepted 0.57 per person. The
single largest area of acoustic absorption
in a concert hall is the audience, and any
miscalculation in this area will set the acoustic
design on a wrong trajectory from the start.

The hall also suffered mistakes during the
construction phase. The original ceiling, which
followed a line designed to reflect sound
toward the rear of the audience, was initially
intended to be of solid plaster 50mm thick
which would have provided a considerable
mass for the low frequency reverberance,
hence giving good bass tone and warmth to
the sound. Unfortunately, this thickness was
reduced by mistake to 10 to 20mm thickness
of plaster. Once completed, the thickness
was brought back to the specified 50mm by
using lightweight vermiculite plaster instead
of the specified material. This mistake was
unfortunate as it made the ceiling more
absorbent at low frequency than originally
intended.

Finally, acoustic absorption was scattered
across the hall. There was a risk of echoes
from the back walls and, consequently, the rear
walls of the auditorium also included additional
mid-to-high frequency acoustic treatment in
the form of cushions stuffed with glass wool
on 100mm battens with rockwool in the cavity.

On stage, the side wooden screens
separating the orchestra from the choir
consisted of 10mm thick wooden panels on
100mm battens with acoustic absorption in the
air space, making this surface a very good low
frequency absorber. All these factors resulted

in the notoriously dry acoustic conditions with
a reverberation time with an audience down
to 1.5 seconds at mid-frequencies and lacking
bass tone and warmth.

Reverberation is only one aspect of
acoustics: other factors need be considered,
such as clarity of sound, loudness and self-
hearing for the orchestra. These factors
were also not resolved satisfactorily, further
contributing to the poor acoustics of the hall.

The original canopy above the orchestra
was designed not to obstruct other use
requirements, such as the organ for example.
The organ consultant required an unobstructed
opening for the organ of 18m horizontally by
9m vertically, which meant that the platform
(including the choir seats) had to be wider
than desirable for orchestral or choir purposes.

The other consequence was that the
canopy was located partly too high above the
orchestra (15m high, above the conductor)
and was chiefly designed with the intention
to reflect sound towards the audience rather
than to the orchestra providing the latter with
little feedback. The orchestra therefore did not
benefit from early reflections from the canopy,
which are required for self-hearing.

The other important acoustic design
consideration in a concert hall is the sound
insulation from external noise and vibration
events. The egg-in-the-box concept was
also influenced by the idea of limiting noise
and vibration emanating from the nearby
underground and surface railway lines.
However, although the hall might be an ‘egg-in-
the-box/, it is not a fully-fledged ‘box-in-a-box’
construction, like most modern concert halls
located close to railway lines (such as the
Bridgewater Hall in Manchester or the more
recent Milton Court Concert Hall in London).
The proximity of two major sources of noise
with above ground trains on the Hungerford
Bridge and underground trains running directly
under the building, posed a challenge.

The noise from the above ground trains was
measured, resulting in the conclusion that a
double leaf concrete envelope construction
would be necessary. Walls consisted of two
250mm thick concrete walls separated by
a 300mm air space with absorption in the
cavity. The roof itself consisted of a 150mm
thick inner leaf of concrete carried by 600 to
1200mm high sleeper walls (i.e. depending
on the camber of the roof) and covered with a
100mm thick reinforced concrete external roof
with 50mm glass wool in the cavity. The ground
vibrations were also measured and results
concluded that the hall did not require modern









