Now open to the public, the
famed Reading Room at the
British Museum has been
rescued from fusty obscurity to
become the centrepiece of the
restored Great Court. How did
the engineers manage the

transformation?
BY RODERIC BUNN

into the unaccustomed sunlight, the

Reading Room at the British Museum
seems slightly out of place after more than a
century buried in a cluttered quadrangle at the
heart of the British Museum.

Perhaps it was wise for architect Lord Foster
to cloak the copperroofed Reading Room in
Spanish limestone. It certainly fits well with the
restored south portico and floor of the Great
Court. But something of the 1857 building's
modesty has been lost in the transformation.
It's now much less of a fragile iron-framed tur-
ret, and rather more of a pillbox

Still, there’s no doubting the grandeur of the
Reading Room's restored interior. The cracked
and crazed Victorian plasterwork has been
repaired, repainted and regilded, and a com
pound-curved latticeshell glass and steel roof
now protects it from damaging swings in tem-

like a tube passenger propelled blinking

perature and humidity. The 4300 m? Great
Courtitself houses galleries, shops and a restau-
rant, while and education centre, auditoriums
and seminar rooms are in a two-level basement.

The calm, daylit serenity of the recreated
Great Court gives little clue to the enormity of
the fouryear, £97 million reconstruction, which
sees the Reading Room open to the public for
the very first time. Work began in 1996 with a
long and detailed analysis of the building's
structural condition. This was followed in March
1998 by the demolition of redundant book
stores, a massive site excavation to create a 9 m-
deep basement, and the installation of a new
structural and services infrastructure

Having worked with the architectural team
from Sir Norman Foster and partners both on
the winning competition entry and the subse-
quent scheme design, Buro Happold was
appointed by the British Museum as the struc-
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tural and building services engineers, fire engi-
neers and planning supervisors for the project.
Mace was appointed as the construction man-
ager and Sulzer Infra as the main mé&e contrac-
tor for the £6.5 million m&e contract.

Mace carried out a full structural and servic-
es audit, tracking and isolating every cable that
ran across the site. An 18-month site ‘sterilisa-
tion' exercise also identified any structural
problems, but in the event little serious deterio-
ration was found.

The reconstruction works had to be carried
out while the museum remained open to the
public, and without generating too much noise
and vibration. 28 000 m® of excavation and
demolition material was craned out of the site,
while three small tunnels in the basements of
the surrounding buildings were used to sneak
in construction equipment and prefabricated
components.
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ABOVE: The Great Court’s south portico, demolished at the turn of the last century, has been

The environmental strategy

The designers had to find a way of servicing the
Reading Room as well as two auditoriums and
several seminar rooms beneath the Great Court.

“There was no getting away from the fact that
we had to move 40-50 m®/s of air through a
Grade One listed structure” said Buro Happold's
director of building services, Neil Billet. Where
possible, the engineers made use of the existing
services routes. Primary plant - notably the
fresh air plant - was shoehorned into both new
and existing rooms in each quadrant of the site
(see left)

The Colt Holland ahus draw tempered fresh
air at 2.4 m/s into secondary plantrooms serv-
ing a new ring main beneath the Great Court,
where the air is conditioned, filtered and recir-
culated as required. (The need for new boilers
was avoided by connecting heat exchangers to
the museum’s existing heat raising plant, but
two additional chillers were required). Extract is
managed by the reuse of spiral stair shafts with-
in the historic porticos.

The ventilation systems range from close con-
trol air conditioning for the exhibition gallery
areas, achieving tolerances of within 1°C and
5% relative humidity, to the relaxed conditions
of the Great Court itself.

The Great Court is treated as a tempered
rather than a fully conditioned space, as Buro
Happold’s director of building services explains.
“Conditions in the Great Court were partly
about having comfort for a cup of coffee, and
partly about having a balanced thermal envi-
ronment for people circulating in the museum

“At one point the British Museum wanted us
to have very high levels of cooling in summer,
but we went through the process and came to
the realisation that it was probably a disadvan-
tage to do that, as they will probably retain
parts of the museum that won't have cooling”
added Billet

The Great Court’s glazed roof was the engi-
neer’s first line of defence. Its 0-27 shading fac-
tor keeps out 70% of the solar gain, while a sys-
tem of perimeter louvres behind the east and
west porticos can be opened in summer, When
wind direction allows, these vents can be co-
ordinated to provide cross-ventilation.

If the glass and the stack ventilation is not
enough, the next mode of operation is to use
the smoke ventilation system hidden in the
interstitial space created between the original
brickwork of the reading room and its new
stone cladding. In summer the system can be
used on a half-speed setting to extract hot air.

For winter warmth, the engineers have
installed an underfloor heating system embed-
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A cross-section of the Reading Room-and Great Court showing the
summertime ventilation strategy and the smoke ventilation.

Slot diffusers around the
perimeter of the Great Court
can project air across the
floors slab. Laminar flow is
created by a special cam unit
in the grille and aided by
chilling the floor slab in
summer.

The roof is a fine lattice-shell
structure spanning from the
four sides of the quadrangle
onto a ring of 20 columns
surrounding the Reading
Room. These columns carry
the roof load to the
foundations, ensuring that no -
additional load is-applied to
the Reading Room. This detail
shot shows the interstitial
space between the original
walls of the reading room
and its new limestone coat.
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ded in the limestone floor slab of the Great
Court. This will run at about 35°C at 10°C ambi-
ent. In summer, the chillers can also be used
overnight to cool the slab.

“The slab has been fitted with temperature
sensors, and there are also temperature and
humidity sensors located on posts in the space
to help avoid condensation forming on the floor”,
said Neil Billet. “If needs be we can reverse it
and put the underfloor heating back on”

Additional ventilation has been provided by
injecting air across the Great Court floor from a
perimeter slot diffuser. “This diffuser connects
to a corridor opening directly to the outside,
which means we can open the louvres and get
some natural stack effect through the corridors,
into the Great Court, and out through the roof”
explained Billett. “When that's not doing
enough cooling, we can shut the louvres in the
plenum and pump a limited amount of slightly
dried, slightly cool fresh air through displace-
ment grilles”.,

To avoid creating a fountain of cold air, the
designers installed a special cam unit beneath
the displacement grille to turn the air
through 90° and force it horizontally across the
floor. “As the floor slab is being chilled, the
cool air sticks to it” said Neil Billett. “We've
found we can throw it 25-28 m before it loses
convection”

The Great Court's terrace restaurant is locat-
ed directly beneath the fritted glazing. Comfort
conditions are maintained here by creating a
‘cool oasis’ microclimate using chilled floor
slabs, displacement ventilation, and an internal
shade canopy to reduce the sun’s direct radiant
heat and glare

During the enabling works, Happold’s engi-
neers discovered that the Reading Room was
ventilated via a radial network of tunnels - nick-
named the ‘spider’ - serving spigots connected
to desk outlets. The engineers have retained this
system, albeit with insulated ductwork, and
used fan power to move the air rather than the
old Victorian approach of heating pipes in the
tunnels to generate convection.

Overall, the Great Court project has doubled
the number of mechanical systems managed by
the British Museum’s engineering staff. “It's
going to be another six months before we are
happy with the performance of the system”
said Neil Billett, “but we want to watch it over a
full year and see what really happens” he said.

Worth noting is the early appointment of the
commissioning managers, Dome. This meant
that the commissioning strategy and the elec-
tronic operating and maintenance manuals
could be incorporated into the tender docu-
mentation.

“It’s very easy to forget that the museum was
open during the life of the project, and that's
not an easy thing to do” said Billett. “Mace han-
dled that extremely well, but it was everyone’s
policy to tread as lightly as possible on the exist-
ing building. Without doubt the planning strat-
egy....has been a key element in enabling this
project to happen”.



