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INTRODUCTION
Since 1988, The Architects’ Journal has produced weekly Working Details 
which have been selected and published in a series of volumes. The first 
volume - from 1988 and 1989 - included details of Michael Hopkins & 
Partners’ Solid State Logic headquarters, Alsop 8c LyalTs Sheringham Pool 
and the Truro Courts of Justice by Evans and Shalev.

The second, from 1990, included details of Heron’s fabric roof for the 
Imagination building, the glazed cladding of Ian Ritchie’s office at Stockley 
Park, and stone-clad doors by Fletcher Priest. Summaries of Volumes 1 and 2 
(these volumes are still available) are given at the back of this book.

This, the third volume, is a selection of details published in the AJ in 1991 
and 1992. It includes Christopher Day’s turf-roofed school in Wales, and 
Rick Mather’s Hampstead conservatory, which incorporates glass columns 
and glass beams.

In building construction, there are many ways of solving problems, but 
some are more elegant than others and it is these which are illustrated here.

Although the working details are grouped under subject headings, the 
volumes are not intended to be a comprehensive examination of all aspects 
of construction. They show architects’ solutions to specific problems which 
arose on particular buildings.

Each detail is placed in context by reference to an AJ building study or 
feature, and is accompanied by photographs and a detailed commentary. For 
consistency and legibility, the architects’ drawings were re-drawn and scaled 
to fit the pages of the AJ, with the sizes of individual components annotated 
rather than drawn to a particular scale.
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h.EXTERNAL WALLS AND ROOF
BEACH HOUSE 
John Winter & Associates
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This beach house 
replaces one that the 
sea washed away. It 
has been designed to 
withstand wind and 
waves, with a 
minimumof 
maintenance.

1

This is the Ihird home that John Winter has 
created for himself (see AJs 18.5.85 and 
80.11.88)—but this one is for holidays only.

On an east-facing site on the Norfolk coast, 
among colourful 1980s beach huts, sits the 
economically designed black and white shed. 
The original living space, a convertetl 1980s 
timbei’ prefab, was washed away in 1988 by 
the sea — which eats up a metre of land each 
year. The completion of an EC funded sea 
wall in 1987 made it worth coii.sU-uctiiiga 
replacement building. The site should now 
last foranotlier l^Oyears.

John Winter’s brief for the living space 
(the bedrooms are in a separate building) was 
that it should have a minimum of stylistic 
gestures, re(|uire as little maintenance as 
possible, cost less than £5(K)/m". and 
accommodate intermittent use. It has also to 
withstand strong w inds, waves and sea-salt.

The building is constructed principally 
from steel and timlK'r. 'I’he structural frame 
Ls two simple steel goalposts, one used also to 
form the gutter, which, asilconducts 
rainwater down to Ihegi’ound, also braces 
the building. Slender 42.(5 mm diameter 
hollow steel column.s support the steel frame 
at 8 m centres. Solid steel columns with a 
8(5 mm diameter were an option, hut the 
engineer w'arned that they would be unlikely 
to remain straight aftei- galvanising.

The steel decking outer skin to the nK)f, 
oversailing the building by 750 mm. is

supported on the steel frame. The nM)fs 
inner skin — formed from })re-finished steel 
liner trays — bears on timber studs which 
also sup|K)rt the corrugated aluminium 
e.\terior and veneered plywood interior 
claddings. The warmer finish of timbt*r is 
preferred internally.

All the timber is finished to Class U (as 
required wiiere more than 40 i)er cent of t he 
internal finishes are timber).

The building sits on a 125 mm concrete 
raft, with strip footings under the timber 
stiui walls and additicmal concrete 
projections under each column. The column 
foundations liave to be tied back to the main 
building to counteract wind load.

Internally, skirtings and facings are 
omitted, although externally a combination 
of steel angles and T-sections helps achieve 
neat joints in the metal ela<lding.

The (mly painted finishes intenially ai’e 
two <loor frames and the timber studs W’here 
they are exposed to form window mullions. 
The double-glazed windows and patio dooi-s 
are all polyester }K)W’der coated. The better 
<p»ality that can be achieved with off-site 
finishes is particularly valuable in such a 
corrosive atmosphere.

The building is heated solely from the 
stove, which can be fuelled w ith driftw(K)(l. 
The w ell-insulated light constinction will 
heat up rapidly—as is appropriate for such 
an Intei-mittently used space. ■

1 Part new of the house from the 
west. The second space in the 
carport is designed to 
accommodate a boat. Almost all the 
materials visible externally are 
metal, finished off-site for low 
maintenance.

Acknowfedgmeirt
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2 Plan details.
3 Typical cross-section. Pammetts 
are local quarry tiles—in this case 
22S X 225 mm. They are readily 
available locally, although only 
second-hand.
4 Plan.
5 The circular window above the 
bath. H was difficult to do this 
elegantly. In this wail only there is a 
flat baching sheet of aluminium 
behind the corrugated cladding, to 
ensure that a watertight seal is 
achieved around the circular 
opening. In other situations the soft 
filler plugs used here would be very 
susceptible to vandalism.
6 One of the two gutter/ground 
junctions.
7 Typical section through the 
external wall and roof.

Credits
location 13 Doggelts Lane, 
Happisburgh. Norfolk 
rfiewf Valerie and John Winter 
arrAifecf John Winter & Associalos 

Whitby & Bird 
coMirar/orJohn Hook 
steelwork North Wals^ham Tractors 7
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BALCONIES
PRIVATE HOUSING
The Davis Duncan Partnership
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These balconies are 
not cantilevered, but 
are supported by two 
slender columns per 
bay. Half of the loading 
is borne by the ground 
below the pavement.

Related article
Building feature
AJ 27.2.91

thermal movement vertically, but the fifth- 
floor balcony, although apparently 
continuous, is made and fi.ved in disci'ete bay 
lengths. It is designed as a series of lattice 
girders, and is attached to the building via 
cross members and a steel angle which is 
fixed to a reinforced concrete beam.

The balcony panels are aluminium mesh in 
an aluminium frame, w ith neoprene washers 
at junctions with steel. Particularly at tlie 
‘crow’s nests’ on the sixth floor it is essential 
that the mesh is .strong enough to withstand 
the weight of people fallingon it. The 
configuration of the ends of the crow’s nests 
is also, from the inside, rather too like a 
ladder. A secondary inward-leaning hamlrail 
would have been safer.

The untreated iroko handrails and 
duckboarding should be maintenance fi“ee, 
although the exposed endgrain is vulnerable. 
(Iroko is a tropica) haid woofl whose .source 
should be carefully checked.)

It took about a week to erect the balcony 
structure for each bay. The bridge.s went in 
first, and then the columns, which were 
restrained at the fifth floor. Extra diagonal 
ties at the fifth floor were put in during 
erection and then removed. The balconies 
were then assembled from the first floor 
upwards.

The finish to the steel, although not the 
very top of the range, should last at least 
15-20 yeai’s. ■

These six-storey flats were designed to fit 
onto existing foundations. Although built in 
loadbearing brickwork, to accommodate the 
large window openings the front elevation is 
supported on a steel framework.

The steel balcony structure was designed 
to be supplied and fixed as a self-contained 
package. Instead ofbeing cantilevered the 
balconies are supported from pairs of 
columns, which in turn are supported on 
footbridges leading into the building. The 
footbridges act as girdei-s, distributing half 
their load back into the building, and half 
onto the pavement—via a concrete pad in 
each case. This helps to minimise the loading 
on the existing foundations.

The lower balconies were intended to be 
attached to the building, for restraint only, 
via plates fixed to short box sections 
projecting out from the steel frame through 
the external wall. But this allowed 
insufficient tolerance, and a channel section 
was fixed to the front of the plates. To assist 
assembly, slotted holes were also used in the 
balcony structure wherever jxissible.

All the connections to the columns are 
pinned, mainly for apj)earance but also to 
avoid eccentric loading on the columns, 
allowing a very slender section to be used.

The building has a horizontal movement 
joint at third floor and vertical movement 
joints at bay junctions. In the balcony 
structure no allowance has been made for

1 The south-west elevation of 
Camok Quay, to Clyde Street. As 
you go up the building the view to 
the River Ctyd« improves, and the 
size of the balconies increases. The 
supporting ‘masts’ are set at 3.5 .

/4iknowledgnient
The editors acknowledge the 
a.Hsistanceof.John Campbell of 
TerryFarrell & Company and 
Lionel Friedlandof Pentarch in the 
preparation of this art icie.
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2 Isometric showing the projecting 
balcony at sixth floor. Brise-soleil 
omitted for clarity.
3 Typical cross-section and fourth- 
floor plan. The first- to fourth-floor 
balconies are similar, but vary in 
depth.
4 Ciose-up of the sixth-floor 
balcony.
5 Detailed section through the 
sixth-, fifth- and fourth-floor 
balconies, and the bridge 
supporting the columns. The 
steelworh to which the balconies 
are attached is in the plane of the 
blockworh inner leaf (insulation- 
bached plasterboard on battens is 
placed inside of that).

Credits
loration Clyde Street, Glasgow 

Carrick Kstate.'s, ajoint 
venture formed bt'tween the liui rell 
(,'ompany and Balfour Beatty Homes 

The Davis Dunean 
Partnership
dirrctorhi chmrjc Kay Davis 
pmjectarrfiitect Keith Miller 
qiiautitif imritnorTozer Gallagher 
mechanical and electrical engitieci- 
ACTS
structural engineer Barclay 
Dowds .IMP
project engineer Ian WLshart 
specialist nietalmirk fabricator 
Tubeworkers
prttjecf engineer li\n Buchanan 
main contractor Balfour Beatty 
Homes
Kt/eo^enMohn Moffat 
subcontractors: asphalt work 
Durastic. Balfour
Beatty, scalfolding SGB 
Scaffokiing, composite wimliiwsaml 
eutiain icalling Henshaw & Sons. 
stmefumlsteelwork Bone, Connell 
& Baxter

Photo Credit
Photographs I by (kilhrie 
Photogra|)hy, 4 by Douglas 
MacGregor. 5
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^ernal walls and roof

Manser Associates

s.
N
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This hotel at Heathrow 
Airport required a high 
level of sound insulation 
both externally in its 
walls and roof, and 
internally in the walls 
separatingthe central 
atrium and the 
bedrooms.

Related article
Building study
AJ13.11.91

Located a short walk from Heathrow’s 
Terminal 4, the Sterling Hotel’s external 
envelope had to reduce noise sufficiently to 
enable guests to sleep. Because half the 
bedrooms face into an atrium, the atrium 
walls also needed to provide a high level of 
acoustic insulation. Dense materials provide 
the best acoustic barrier, but the architect 
also wanted to let as much daylight into the 
building as possible. The gable walls are 
therefore fully glazed — but with two 
separate roof-hung sheets of glass. To 
achieve maximum sound reduction the 
sheets had to be at least 1 m apart, but 
increasing the gap to 2.8 m allowed an 
air-conditioned thermal buffer to be created, 
and makes cleaning easier.

The extemal walls to the bedrooms are 
made from a system of staggered 75 mm steel 
studs interwoven with insulation in a 150 mm 
stud wall. Internally the walls are finished 
with two lapped sheets of cement particle 
board. As a result of the tests carried out on 
the proposed construction, acoustic resilient 
bars were introduced between the boards 
and the framing, to minimise stinicture borne 
sound transmission.

There are no skirtings or cornices, but, as 
a gap had to be left at the top of the cement 
particle boards to accommodate any creep in 
the concrete floors, an acoustic seal has been 
provided at the top of the walls.

Above the bedrooms is a concrete floor

slab to carry plant, which, with two layers of 
woodwool and a layer of rockwool above, 
provides sufficient acoustic insulation to the 
bedrooms. The roof over the atrium is 
similar, but the ceiling finish is painted 
woodwool channel-shaped slabs. The air-gap 
within the 150 mm thick channel section 
helps cut down noise penetration from 
outside, and the woodwool finish provides 
some sound-deadening internally— valuable 
in a space whose walls are very reflective. 
The area of rooflighting is the maximum that 
could be achieved concomitant with the 
required sound reduction.

The average maximum noise level from 
aircraft (excluding Concord) is 95 dB( A). The 
requirement for bedrooms was Ljq - 35 
dB(A), and L 
atrium requirements were L,y-45dB(A) and 
L*max
site tests have not yet been carried out, but 
results so far seem at least as good as 
laboratory tests indicated (see 2).

The desi^i solution worked out for this 
particular site will not automatically suit 
another. But the principle of minimising both 
construction-borne and air-borne sound is 
widely applicable. A good woi*king 
relationship with the conti-actor, as there 
was here, is also essential to ensure that 
detailing is built correctly. Acoustic 
failure can be more difficult to source 
than a roof leak. ■

1 Both the glazed gable walls and 
the long wails to the bedrooms are 
designed to maximise sound 
insulation.

(aircraft) - 45 dB(A). TheMAX

(aircraft) - 55 dB(A). Comprehensive

Acknowledgment
The editors acknowJedge the 
a.s.sistance of Lionel F riedland of 
Pentarch in the preparation of 
thi.s article.
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2 Detailed section through wall 
between atrium and bedrooms, and 
roof above.
3 Cross-section.
4The view from one of the 
bedrooms. There are two windows, 
one on each face of the wall.
5 The bedroom wall seen from the 
atrium.
6 Section through the external wall. 
The internal cement particle boards 
in the bedrooms have verticie joints 
only. The boards are finished with 
two coats of emulsion.

Credits
locatrorr Terminal 4. Heathrow, 
Hillingdon
client BA A pic Hotel Development 
arch itect Manser Associates 
prj'wffprt/.Viichael Manser 
pnyVriurr/nffTiJonalhaii Manser 
asuintanl architects Michael 
Watkins, Anna Spruit, Daniel 
O'Sullivan. Annie McDiarmid, 
Tobias Davidson, Will Hudson, 
DominicjueGurret, Greg Wanl, 
Steve Taylor
qua ntitff su rt'cyor Walfords 
sen'ices/rnechavical and electrical 
engineerV.C. Foreman and 
Partners
structural engineer YRM Anthony 
Hunt Associates 
project JHOwfl^f'rGablecross 
Projects
civil engineer BAA Consultancy 
acoustic consultant Hann Tucker 
Associates
management ron/mcfor Higjps & 
Hill Management Contracting 
subcontractors: re structure 
Structures, atriu ui steelwork 
Worldwork International and 
Surrey Steel Buildings, external 
daddingand urindows Exterior 
Profiles, infernal cladding and 
windouv Straeker Construction. 
composite rorr/'Robseal Roofing, dry 
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Photo crvdrt
Photographs by Peter Cook. 6
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EXTERNAL WALLS AND ROOF
KINDERGARTEN 
Christopher Day Associates
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This kindergarten was 
built, using volunteer 
labour, in rendered 
masonrywith a turfed 
timber roof.
Environmentally friendly 
materials were used 
wherever possible.

1 The single-storey nur^ry is 
designed to appear to grow out of 
the ground. The masonry walls are 
corbelled out at ground level, 
and the render is coated with 
earth* coloured lime-based washes.

In.side the womb-like Nant-y-cwm Steiner 
kindergarten it is Impossible to forget that 
this building is for small children — up to Ml) 
4-l> year olds. Set amid woodland beside a 
river, it is inseparable from its rural South 
Wales setting. In designing the building 
C’hristopher Day has accommodated all these 
influences, plus a retjuirement that it be 
cheap and buildable by volunteers — as well 
as still following his own instinct for what he 
would describe as calm, non-toxic, breathing 
constniction.

1 laving ruled out timber for the main 
fi’ame or clad<ling due to t he very humid 
conditions of the Welsh woodland 
micro-dimate, Day did use a timber roof 
structure
are rendered and sculpted inside and out. 
and the curving shallow-i)ilched I'oof is 
tui’fed. The insulation-filled cavity 
blockwork walls (m.strip foundations 
(directly on to the rock bel<)w), are widened 
out at the of the external leaf by blocks
and split-bricks, U>givetheimpre.ssioiu»fa 
s«)lid l)ase. The external render is a 1; 1:15 mix. 
coated with veils (washes) of a lime-milk 
formulation. 'Phe wash is based on the clear 
alkaline fluid ladled out of a mix of lime, 
water and a small amount of protein, such as 
meal, which isallstiri-eddaily forat least a 
week, and then combined with earth colours.

Internally the ceilings are lined with a 1:4 
saiuhplaster finish, hrusli finished, ami the

walls with V2:10 cement:litne:sand
render, hand finished, all coated with two 
coats of non-toxic paint and finished with 
four or so veil coats of water colour — half a 
tube to a 500 g margarine tub of water, just 
enough colour so that It can be seen. I f the 
veils are too thin it doesn’t matter. Day 
points out — the building will just take 
iongertodry.

Tlie wall finishes are all intended to allow 
the Innkliug to breathe. There are no obvious 
junctions between walls and ceilings — 
curves and gentle angles are considered 
more appropriate for 4-(i year olds.

The undulating roofs are formed from 
tinibei’joists spanning from timber ring 
beams to I2(K)mnidia|)lywo()d discs. Above 
these sit boxes which allow roof ventilation. 
The caps are octagonal (to avoid the 
sharpness of right angles) and monopitched 
to eiwcHirage run-off.

Because the turfed roofs are at pitches as 
steep as .‘W, a twine net is incorporated to 
discourage soil slumping. A c(mcrele kerb 
helps to keep the turf in place, and the gutter 
is foj’tned against the fascia upstand.

Despite its magical qualities. Day is aware 
that this building is not as given as he at least 
would have liked. But the compromises — 
such as treated roof limbers, necessary 
becau.se oft heir long periods of exposure, but 
always sepai'ated from the users by ceiling 
finishes — are not ma<le unthinkingly. ■
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2 Cutaway isometric showing the 
roof build-up. This roof is simiiar to 
the one used Iqr Christopher Day at 
Ty Crwdd Bach (AJ 3.9.80 p434|.
4 The turf roof does need trimming 
at the gutter from time to time.
5 Close-up at eaves level. The 
standard of finish on this building is 
not the same as one would eipect 
on a more traditional project.
6 Detailed section throu^ the 
external wall. The cardboard 
separator at shirting level has 
not lasted.

Credits
t<Katio» Llatiyi-efn, ('lynderwen, 
Dyfed, Wales
client Nanl-y-cwm Steiner School 
anh itecf ('Kristopher Day 
Associates
partneriii (7/mycChristopher Day 

William Browne, Paul 
Mclntyi-e. Dyviiid Tryg-slad. 
Elizabeth Bouker, Marianne 
I.ynum
Ktructuml fugiiieer David Yeomans 
niahi contnu‘t/ir mainly volunteer 
labour
Kubcovtravtorx: u'hidou'navd 
extertialdiHim Morgan & Doyle.
H'iurfoH-s James (irian. Stephen 
Latham, glazing Rawleys Glazing, 
rarjtentrg Bill Dobson, nupplier^: 
principal builders mcrchuut D. G. 
Thomas & Son. huitders nierchatit 
Jewsuns, tinihernml plgitiHxi 
.Malden Timber, roofing iiiftnbrane 
Ruberoid Building Pnxlucts, rari7^ 
lies, joist hangersanfieinlCatnic 
ComporK’nts, Livos organic ftaints 
(I)ubmn and ValeliafJano Foster, 

Yorkshire 
Imperial Plastics. fntj'Varry, 
insulafion Sheffield Insulations.

Photo credit
Photographs 1,5 by Charlotte Wood. 6
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EAVES
AIRPORT 
Foster Associates

I
9

The eaves detail at 
Stansted can 
accommodate 
movement of ±90 mm. 
It uses steel, toughened 
glass and an epdm 
membrane.

Related articles
Building feature
AJ 29.5.91
Working details
A15.6.91

The tubular steel-framed roof to the 
Stansted terminal is supported by 36 
structural trees (each 3 m x 3 m), founded at 
ground level. From the tops of these, four 
branches extend diagonally to carry the roof. 
The construction is braced by pairs of 
carbon-chrome steel bars, pre-stressed 
to330kN.

The392(X)m roofis formed from a 
giillageof323 mm dia steel beams which 
support 121 lattice shells (each 18 m x 18 m). 
The shells are formed from sections of 
cylindrical barrel vaults with a rise of 2 m.

Each shell has four triangular roofliglit 
openings, each made up of four sealed, 
double-glazed units. Below each rouflight is a 
triangular macroperforated metal daylight 
reflector. This diffuses — but does not 
eliminate—sunlight, reflects daylight, and 
avoids ‘black holes’ at night.

The roofis drained by asiphonic system 
which has a specially designed roof outlet 
ensuring that no entrained air enters the 
pipework with the water. Rainwater passes 
through the horizontal pipework suspended 
below the roof to the downpipes on the east 
and west walls. As the water accelerates 
down the pipes, the remaining water in the 
system is ‘pulled’, under negative pressure, 
through the pipes back to the roof sumps, 
where the rate of flow into the sumps is 
correspondingly increased. Ta|>ered 
downpipes further increase the acceleration

and flow rate. Falls are eliminated and the 
number and diameter of downpipes 
minimised.

The walling is a system of double-glazed 
units clamped into an aluminium restraint 
system, fixed to a steel fraqiework. The 
overall U-valueis 1.6 W/m"°C.

The concourse glazing framework is fixed 
to the concourse floor slab, and has 
expansion joints to match those in the 
concrete. But this wall must still connect 
with the roof, which has no exj)ansion joints. 
An earlier plan to allow roof expansion joints 
by cross bracing the trunks and .separating 
them from the concourse slabpo.sed severe 
problems for the roof design. But, as a result 
ofomitting the expansion joints, horizontal 
movement of ± 90 ni m may occu r at the 
perimeter (120 mm at the corners).

The eaves detail must still j)rovide a 
watertight connection, and Foster 
Associates also wanted it to show that the 
wall does not support the roof.

All movement of the structure is therefore 
accommodated by a hinge connection from 
the roof perimeter beam to a sliding 
horizontal steel rod on top of the cladding. 
Sheets of toughened glass, sealed at and 
bolted to the underside of the {>erimeter 
beam, and then linked horizontally loan 
insulated extruded aluminium battle on top 
of the cladding by a flexible ejKlm sheet, 
make the structure watertight. ■

1 Foster Associates wanted the 
eaves detail to show that the walls 
do not support the roof. There is 
therefore a continuous band of 
toughened glass visible at the 
junction. Movement (including 
shear) is taken up in a sheet of 
flexible epdm, which is hidden 
from view.

Ackeowiedgnient
The editors acknowledge the 
assistance of Lionel Friedland of 
Penlarch in the preparation of 
thLs article.
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lOOmmgdp between
delieclor panels

wind delto lew sixurod with 
terrsioning device ipavoid 
visi* fixingspale grey 1 8nwtith<kiacQoen 

imished heat welded membfane vrth 
glass f«ye laboc nteiiaver

i

»

1 bO mm tock wod nsdlaton

76 mm dtaCMS pertmetef rat

100 mm insulation to fill 141 atl 
gaps m edge truss

12 mm toughened clear glassvd[iujr control byer

i c

i
alurTwnium ranscreen— 
c laddtng panel trimmed 
around raimvater pipe

dear sealant

c

323 mm dia roaf perimeter ■ 
sieeibeam \0 c

K

340 mm wade fleiibie 
blac k epdm memtware continuous auminum C-charuie*

— 89mmdiassdcNimpQe

thermally broken extruded 
aumnium framing system

membrane tmvned flush with 
top edge of condnucus 
40x25x4 nvnaiuminium angle

- heal soaked toughened double g^/ed 
1 83 x 36munrisvvi|kPVBinleflayers 
inert gas tiixngand low emtssivity coatmg

ISOMETRC StCIlON THROoGHlAVtS
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2 Isometric at the eaves 
(construction photo).
3 The rainwater |Mpe passing 
through the rainscreen cladding.
4 Close*up of the deflector during 
construction. H minimises uplift 
pressure on the roof membrane.
5 Detailed section through the 
eaves, with the hinge detail 
enlarged. The baffle in front of the 
hinge is designed to maximise 
sound reduction across the wall.

Credits
irKYi/iViw Stansted. E.ssex
client Stan.sted Airport
architect Ko.«ter AssiX’iate.'s
pniject mirnaj/rr'Stansted
Development Team
struct II ral nic/i iieer Ove Arup &
Partners
9Hfndr7,v-‘'»>‘''<’.vorllAA with Beard 
Doveamirurriei: Bniwn 
cojMfrMr^iow nianiiger Laing 
Manapement and BAA t’onsullancy 
/i<7A^iwf/Cp?dj/?>arf(i*K’laudeand 
Danielle Engle 
acoustics ISVR Consultancy 
envimnwevtnl wind engineering 
U tiiver-sily of Bristol 
fireengineeringOve Aru\} & 
Partners
droiHrtf^eOve Arup& Partners 
subciintmriors: architectural 
metalmirk Custom Metal 
Fabrications, Drake &
Scull Engineering, rmiflight 
re/leclont Environmental 
Technology, lighting Erco Lighting. 
metalu'tirk Kurami'o Engineering. 
structuralstecluvrk Fairporl 
Engineering, luff ice jnihiting 
Independent Painting ('ontractors, 
roofing h'.J. Prater, riMifing 
membrane Sama (U K). glazing 
Han-s Schmidlin(UK). concourse 
ceilings Sjwcial Acoustic Service.^. 
steelwork Tubeworkers.

Photo credit
Photograph 1 by PelerCook. 5
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EXTERNAL WALL
OFFICES 
Amp Associates

3

9

A glazed curtain wall 
keeps the front of this 
building windand 
watertight. Additional 
columns, canopyand 
plinth provide solar 
shading and a more 
crafted elevation.
Related article
Building feature
AJ 16.10.91 p32

1
1 The complei colonnaded 
elevation to the Lloyds Bank 
headquarters in Bristol. The 
columns are pre-cast stone, but two 
different French limestones are 
used for the piers below.

The first stage of the new Lloyds Bank 
headquarters in Bristol provides 10 000 sq m 
of office space in a 31.5 ni deej). 
crescent-shaped building.

The concrete frame and coffered slab 
structure e.xploit the curve, particularly in 
the radially ribbed, exjX)sed concrete 
ceilings, formedusingGRPmoulds. Light 
fittings run along the length of the troughs, 
but are hidden, when viewed from a 
distance, by the ribs. There are no 
suspended ceilings in the open-plan offices— 
the service.^ are run under raised flooi-s.

A curved concrete edge beam on circular 
columns ties the ends of the structural ribs

The tops of the piers ai-e fmi.shed with 
pre-cast concrete units (crushed Balladon 
aggregate was used), in a |>aler colour than 
the stone, which provides a visual base for 
the pairs of pre-cast concrete columns.

Behind the columns at first- and second- 
floor levels is the double-glazed curtain wall. 
Susi)ended from it at second-floor level is an 
aluminium walkway which provides 
maintenance access.

Between the concrete slabs and the 
curtain walling are Venetian blinds. These 
are electronically operated and individually 
controlled, but only come down to desk-top 
level to preserve a uniform appearance on 

together, and the building was (juickly made the outside of the building, 
weathertight on site with a glazed curtain A flashing at the top of the curtain
wall. This allowed time for the construction walling is weatherproofed where it meets
of the colonnaded elevations — which the concrete structure, the top of which
provide solar shading to the upper flooi-s. Ls protected by a pre-cast concrete

At the base of the wall is a series of French parapet unit. * 
limestone-faced concrete piers at 4.5 m 
centres. All the stone at this level is 
natural — because this is where }>eople will 
be closest to it — the Euville stone used for 
the plinth is a more durable stone than the St 
Maximin used above. Between the piers are 
iroko-framed, double-glazed windows.

It is difficult to get reliable infoj’mation on assembly,
tropical hardwood sources, but Arup 
Associates was assured by its trade 
contractor that the iroko came from a

There is a gutter at the junctir>n of the 
canopy and the structure, although not at the 
bottom of the canopy itself.

The canopy is lead-coated stainless steel 
on plywood, on battens on tinil)er rafters. 
The rafters are paired either side of steel 
I-sections, which restrain the column

Acknowledgment
The editors ackm lodge the 
a.ssistance of John Campbell of 
Terry Farrell & Company in the 
preparation of thi.s article.

Tw'o steel flats, set 20 mm apart, form 
struts between the bottom of the rafters and 
the base of the steel CHS’s which extend up 
from each pre-cast concrete column. ■sustainably managed fore.st.
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I^ftnng protect 2 layers polyester 600x600x50mfT’paving 
elastomeric felt slabs

green rmneral 
surface fe#tape

965 rrvn high pc cone 
parapet unit SOmminsut^Qnrounded ballast

1T^
vertical membrane

i T.7T
air duct

127 X 72 mm I- sections 
as reslramr^ tester 
external column- 
assembly, set betMveen 
double rafters

w
<

- I00x65x lOmm 
fixir^ angle

% >7exterior grade plywod - 
verbcaipanei.iociose 
space betneen rafters

Venetian bknd mounted 
IT recess formed from 
m cuitainwaitr^

lead-coated stairHess' 
steel claddirig on 
exterior grade ptywood 
on ex 50 X 50 mm sw 
battenson I69x45mm 
limber rafters

- open slatted S'w 
battened panels 
supported on hanger 
frame244 5x6 3mmCHS

-I- 272 X 10 mm CHS
steel flats^mmapart, 
to form struts to 
support rafters at 
column posibons

I fFL 19400
pc conccotumn capital.- 
sarvlUasted tmish

SSI 18 800mil finish aiKTxmum — 
serrated open grille 
fkDOnng TT

TTTTI-t

powder-coated 3 mm 
IhicK ram screen parvi2 Exploded isofneiric showing the 

top otthe colonnaded wall, and 
bottom right, cross-section through 
the building. Pre*cast units have a 
tooled, acid-washed or bush- 
hammered finish.
3 Close-up of the end of one of the 
colonnaded elevations.
4 Looking up at the underside of the 
canopy. This is all very el^antly 
detailed, being visible from the 
office areas on the top floor of
the building.
5 Detailed section through the 
colonnaded wail. This is the 
detailing used on both long 
elevations: the end elevations are 
stone faced, with the only 
pn^ections being the semi-circular 
glazed walls to the stair tower.

ss diagonal bracirg X" —• Venefen blircJ

pcconcexterrul 
column, rtoedle tooled 
finisb cuftam waflme

pc cone walkway assembly

fFL 16.350

gutter recess formed in - 
pc cone units

- ISOrTYnpcconcreie 
i4»tand

— ZSmmmsuiatofibatts SSL 14.750£.

Tpc cone cdumn base - 7

pccoochntei

r
 50 mm cavity wall 

tosul^ionE*Credits
/ocofiww Canons Marsh. Bristol 
client Lloyds Bank jilc 
arrhitect Arup Associates 
quantity sunvyor, 
senncfs/niecitatiical and electrical 
engineer, sfr«r/Hm/engineer Amp 
Aastwiialea
mn»ta^ewre?it coMfrortor Bovis 
Cotistruction
trade contractors: concrete uvrk 
Fairclough Civil Engineering. 
n7Tlriterf?j/ial precast concrete PCE 
(Midlands), brickuyirk and 
blockuvrk Ferson Contractors. 
roofing and insulation WSM F'elt 
Rf)ofing..t<irnr/f sloneuvrk 
Cathedral Works, extemul glazing 
Schneider (GB), grvu nd-Jloor 
external windows and d<Mirs 
C. Cheesman-Joinery. external 
sunscreen Ferson Contractors, 
arrAifertMroi tnetalu'ork R (Jlazzard 
(Dudley), Venetian blinds Regal 
Blinds.

sofiii panel

Venetian blind mounied 
.in recess formed m 
window Irame75mmthck

‘St Maxxn rusticated
stonefacmgtopier.
with quoins every other
course

--------- sealed ttouWe gtajed
urM.6mmflcia(0ass. 
14 mm cavity, 6 mm 
toughenedglassm 
iroko frame

lODmm thick'EuviHe' 
stone fac rig to pknte. 
With mitred corners and 
bxdsmouth arris

pc cone paving slabs- 
between piers

raised floor
finished terace laid to -

FFLllCOOfall

100 mm protects screed dpm sealing anp.toftntth 
150 rmi from u ndersxle 
at sil. bonded to concrete 
upstand

C'1-J_i
S mmi SSL 10£

A
V . » A.

•4 —25mmboardirtsulabori4 4TYPICAL CROSS SECTION 
THRtXJGH EXTERNAL WAU

pc concrete kerb backfill 4IPhoto credit
Photographs by Rupert Truman. 5
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Working Details

1 Thcfirstflcx>r of EP Associates’ 
biiildinaat Stockicy Park. The 
glass blocks arc contained In 
extruded aluminium frames which 
arc supported on a proprietary 
stick-frame system.

External wall
Offices
EP Associates At this Stockley Park buildins glass blocks have been 
incorporated into a cladding system that could be pre-fabricated off site.

In Eric Parry's sketches for this Stockley Park 
building, the use of glass blocks at the first floor 
was always an essential element. Glass blocks 
are translucent but not transparent, and have an 
attractive thickness and solidity, unlike many 
other cladding materials.

But to maximise off-site operations. Stanhope, 
the client, required external walls to be 
prefabricated, and to facilitate packagmg of 
different parts of the works, interfaces had to be 
clearly identified.

EP Associates' design for the buildmg was 
developed using 1.5m wide glass block panels 
in horizontal bands around the two-storey 
steel-framed building. The initial design for the 
panelised glass block walls used a framework of 
mild steel sections, and a double-glazed unit 
silicone-jomted into the panels.

But the tenders for this system were all too 
high, mainly because the claddmg contractors 
were having to provide warranties for several 
different trades

Alan Smith from UCS, Schal International's 
cladding consultant, then suggested 
approachmg Hinchliffe, who had a standard 
curtain-walling stick-frame system, and who had 
worked at Stockley Park before. The design was 
therefore developed with Hinchliffe, Schal, Alan 
Smith, and Pittsburg Commg, the glass block 
manufacturer, who had been mvolved as soon as 
glass blocks were suggested

As a happened, Pittsburg Cormng, m 
conjunction with Dow Hanstl Corrung. was m the

process of developing a new bonding system for 
Its glass blocks.

The concave meeting faces on the blocks, 
which allow space for reinforcmg bars, also 
required site applied silicone (an expensive 
option), so would not have been acceptable at 
Stockley Park Economical use of the blocks 
became possible when Pittsburg had designed 
a clear polypropylene extrusion, which acts 
both as a spacer and as a backing for a small 
silicone bead.

The other key component m the design of the 
glass block panels is the aluminium extrusion 
which allows the blocks to be joined to 
Hinchliffe's standard muUion and transom 
section, which would normally only receive a 
slimmer component such asa double-glazed 
unit or a composite metal panel

Each glass block panel was produced by 
sittmg the frame on its end, but at about 30° from 
the vertical. Glass blocks were laid in rows with 
spacers between them and a continuous spacer 
bead between each row. and then the silicone 
bead applied The tolerance across each panel 
isonly ±2mm.

The supporting mullions are pinned to steel 
angle sections which in turn are bolted to 
the slab. The mullions have slotted holes to 
allow for movement under live load The panel 
frame polye^er powder coating colour is 
based on the silicone colouring, allowing 
all the elements to be absorbed mto a 
harmonious whole. □

Related article
Etuildins study AJ 30.10.91 p4S 

Acknowtedsment
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ofjohn Camp^seil of Terry Farrell & 
Company and Lionel FtiedlandoT 
Pentaich in the preparation of this 
article
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2mm iriumirHum fascia wilh- 
rock woo* (foil fiacked ar<J 
taped edges) insulation

4 7 7alignment packers and white 
silicone sealant at iwped 
junction

V

------ -406x 178 * 74mm UB
supporting 125 mm roof slab

silicone seals m aluminium - 
fascias. soffits and copings Slot.

I
-f
\

panel 1700mm tugh between-------
transom crs

ex 305x102 * 46mm RSC
bracket secured to UB

fibrous intertaver-2
2 The cladding being tested at 
Taywood Engineering in Southall, 
Middlesex.
3 Detail section through the 
external wall.
4 Isometric, whose location Is 
shown by a tint on the cross 
section below.

glass block panel, 
7 * 3 blocks alumiraum angl© and channel 

ceilirtg trim secured to 
mullons

24mm dotAie-g'wed units 
6mm clear float glass 
e*temallv, 12mm airspace. 
6mm clear float 
toughened glass — 203 * 203 * 71 mm UC

— M16 bolts arxl washers with 
45 * 45 X 6mm plates over 
slotspartel 900mm high between 

transom crs

/

FFL38 500

fabricated ms bracket support -

V

fixing channel

Credits
loc^onS Furzeground Way, Stockiey 
Park. Heathrow. Middlesex 
chent Stockiey Park Consortium 
architect EIP Associates 
project team Enc Parry, Rul 
Meadoweroft (project architect), Ann 
Gnffin. Alberto Micek with 
contributions from Alice Brown. Neik> 
Gtegoii. Robert Kenneit, Chris Wong 
cost consultant Davis Langdon &
Everest
M&E cost consultant Mott Green 
and Wall
services/M&E engineer Ove Aiup and 
Partners. Alan Todd. Julian OUey 
structural engineer Ove Amp and 
Partners. Richard Goodson. Daniel 
Poulsen
director in charge for Ove Azup and 
Partners Mike Glover 
ccsistniction manager Schal 
Internationa]
trade contractors; concrete and 
substructure Expanded Piling, 
steelwork Amco Structures. Ore 
protection Bans Fire Protection precast 
concrete Benton Concrete, precast 
cladding fixers CIC, external cladding 
HinchliSe & Sons, entrance cladding 
Glass (Cardiff), suppliers: glass blocks 
Pittsburgh Coming, silicone bonding to 
glass blocks Dow Corning

panel 900mm high between 
transom crs

533 * 210 X 82mm UB 
supporting 125 mm 
first-floor slabU

2mm aiumimum soffrl with 
rock wool (foil backed and - 
taped edges) insulation

60 X 60mm alurrunium 
ctiannel 3mm pressed ahimmiom 

insulated panel

pc cone pilaster

proprietary aluminium muthon
too X 60mm aluminium 
channel

note all exposed aluminium 
(curtain wallmg. soffits, 
fascos. coping and glass block 
earner) to be powder coated

24mm doubleglazed units 
6mm clear float toughened 
glass. t2mm airspace. 
6mm clear float 
toughened glass

insulation

curved aluminium s.!l

150mm tfeck concrete. 
bundwaH

Preset data
ccHitract Stanhope Construction 
Ktenagement Agreement, with 
individual trade contracts 
site start date I October 1990 
compledondate lOJune 1991

10mm proterHive board FFL33 80C

rcsiab

IL 7 V

Photo credit
Photograph 1 by Martin Charles
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propneUiY alummium transom

cdomrs at 9m crs

Z4mm double-Qiazed units 
6mm clear lioat glass 
extemallv. 12mm airspace. 
6mm clear float 
toughened glass

panel 90Onm high betweei> 
.transom crs

clear polypropylerte spacer

double bead, clear 
silicorte joints

Hush elumirtium cover plate

2 No 100 X 38 X 5mm PVC-U 
.packers per bay drainage 
holes

4
mullions at ------^
1500mm crs I

<
<

purpose-made akjmirtium 
section

4
smoke stop held in wire mesh 
tray with foil top returned and 
adhered to insulated iray pane

•------ 246mm high
»iap^ fascia panel

197 X 197 X 100mm hollow 
blocks with fibrous interlayer, 
without siknne coating to 
glass faces

fire protection

ISOMETRIC
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Working Details

1 The back of the new teaching 
space for North Westminster 
Community School. Rainwater 
run-off is led to an existing gulley. 
S The new building is built on top 
of a former oil-tank store. It 
presents a more friendly face to 
usere than either the store (which 
is one of the first parts of the 
building that you see) or the 
multi-storey block behind. The 
entrance to the school Is to the 
right, beyond the view in the 
photograph, and Is difficult to 
find. The roof pitch is designed to 
maximise the view of the new 
building.

2

External wall and roof
Teaching space
Cullum & Nishtinsale. This pleasing timber-framed addition to a 1960s 
school was designed and built by the happy collaboration of a school, 
an architect and his team, and a builder.

only lasts three years, mainly because this 
modest buildmg will form a focal point between 
the twin lowers proposed for the Paddington 
basin The leaching space is in fact screwed 
together so that it could be taken down and 
erected elsewhere if required.

The architect also consulted the district 
surveyor at an early stage, and a builder. Both 
were sympathetic, even though only 1.100 plans 
and a schedule of works were available.

The construction is straightforward and 
efficient. The existing concrete and timber roofs 
(limber above the store end of the tank housing), 
at different levels, were retained. A new 
suspended timber floor is built on top, and a 
series of 45x221 mm timber frames rest on the 
existing 250mm cavity brick wails below. The 
frames are braced by the wall panels and roof 
sheeting, and also a light steel truss fixed to the 
roof timbers. The structural calculations were 
not done until after the timber had been 
ordered, and the timber frames, whose centres 
had increased to save cost and accommodate 
the Plannja roofing sizes (it was also already 
ordered because of its six-week lead-in time) 
proved too light The elegant stained timber 
strokes' on the roof timbers are the result.

In April of this year Hugh Cullum and Richard 
Nightingale were commissioned by North 
Westminster Community School to provide a 

I new music room The practice was already 
familiar with the school’s 1960s buildings, and its 
first suggestion was to use the old oil storage tank 
building (the school heating had been converted 
to gas some years previously) The grimy brick 
box IS one of the fust parts of the school you see 
from the road, and Cullum & Nightingale thought 
that by raising the roof to install clerestory 
windows It could be converted quite cheaply 

But the school caretaker was reluctant to give 
up his stora  ̂space, so the architect suggested 
building another floor on top instead 

The headmaster, Michael Marland, was keen 
to extend the school, and was excited by the 
possibilities that independent architects can 
now offer under local management of schools. So 
when the quantity surveyor estimated the cost at 
£45,000, and the building committee would not 
meet again for several months, he gave the 
go-ahead. That was in June, and the building was 
to be complete for the start of term. 8 September 

Planning permission was received on 
20 September (although the architect had verbal 
agreement before starting on site). The licence

1
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3
3 Close-up of the detellins where 
the external stair lactdln^ meets 
the building. The steel stair was 
designed for off-site 
prefabrication. The landing is 
iroko—recycled from obsolete 
lab benches. Other stained 
hardvroodlolrteryls nemcsu, a 
strain of merantl grown as an 
Indonesian plantation crop.
4 The builder took it upon himself 
to match up the plywood parrels. 
The mastic Joints arc also very 
neat—If this had been poorly 
executed it would have looked 
very different.
5 A very pleasant teaching space. 
Although Initially it Is intended to 
be used for music, the internal 
surfaces arc gerrcrally hard: 
perforated ceiling sheeting, 
which would have been more 
absorbent acoustically, would 
have taken an additional two 
weeks' delivery time—delaying 
completion.

rii
i g A

i'l;
*

. •‘ *4 fc

5
Despite the speed of the project the architect 

still made a model to assess the lighting of the 
room, and included a large rooflight over what 
became the stage (not a requirement, but a 
natural outcome of the differing existing roof 
levels), and a small window to light the steps up 
to the stage. Double glazing is used throughout 

The exterior plywood panels are marine 
plywood, stained and with the endgiain epoxy 
sealed This was specified after discussions with 
both Trada and architect Alsop and Lyall 'Hie 
panels are screwed on (most are not 
immediately accessible, but security screws 
were used) and the contractor took it upon 
himself to match the grain in the panels. The 
standard of workmanship is high—the black 
mastic jomts could have looked very different.

After five weeks onsite the building was just 
completed on time (the stair arrived on the last 
day) but if money becomes available there is a 
canopy to follow At present there is minimal 
protection over the door provided quite 
adequately by a sill section installed upside 
down, set at an angle to allow water to run into 
the drip and off at each end 

The old brickwork below is to be repointed 
and then soot-washed—it is in fact red. □
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6 Roof edge details with long 
section and plan below. Fixing 
two panels on to one 50mm 
batten is fairly
workmanship-sensitive. And in a 
building with a longer life 
expectancy the wall cavities 
should be ventilated.
7 Cutaway isometric with. Inset, 
an enlarged plan of the rod 
cormection. Tf>e roof acts as a 
plate, spanning from or>e end waii 
to the other. The timber was 
ordered before the engineer had 
checked the building structurally. 
The sizes proved light (although it 
was rrot possible to get planed 
timber in much bigger sizes) so 
the'strakes’werc added. The roof 
timber is restrained by the 
sheeting, arKl the rods are added 
below to prevent the urKicrside 
from buckling.

Credits
locaaon North Wharf Road, Lorxlon W2 
client North Westminster Community 
School (headteacher Mtchael Ma:land) 
architect Cullum & Nightingale 
Architects
partner in charge Hugh Cullum 
Job architect Nicholas Warner 
quantity surveyor Peter W Gittins & 
Associates
structural engineer l>rice arid Myers 
main contractor Gilby Corelruclion 
subcontractors: steelwork Builders Iron 
& Zmework, mastic joints TA Convoy 
Mastics, joinery Ardern Hodges, 
suppUers: plywood cladding and umber 
Anvil Trading glazing Quickglaze roof 
Plannja, rooffamgsSPSStadler

Project data
contract 1FC84
start on site 29)uly 1991
completion 5 September 1991

Photo credit
Photographs by John Linden 6
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50 X 75 X 50»Twn 
Z sections 8t 1600mm cfS 'aid 
diagonally across roof 
ladditonal spacers to Support 
cantilever)

XX Xex 75 X 75 mm shaped, treated 
sw plate over window head

V
X

X'

ex 221 X 45mm shaped sw 
bracing member centred 
2305mm above sole plate

X,X X
siiKer^ers notched (o sml 
plates and coated with two coats 
of stain

X-'ods to prevent buckiirtgof u's of' 
beam (top of beam held iri place 
by metal sheeting!

XX

carpetii^X

45mm deep hw stiffener tstrakei 
width vanes from 25-70mm , 
stiffener glued and screwed to 
beam at 300mm crs 1mm depth 
of screw in beam 30mml

main frame screwed to sole plate 
with 4 No 100mm ss screws

plywcxid floorir^g on 50 x 75mm 
battens on existirtg concrete roof

225 X 60mm treated sw sole 
plate fixed to existir^ concrete 
slab With 2 No 160mm 
chenvcai ar^chor bolts either side 
of each mam frame n1

•j

2240 X 1220 X 18mm marine 
plywood facing panels stained 
with (WO coats wood stamDETAIL PLAN 

Of STEELWORK 
CONNECTION

— exposed ends of 
plywood sheets treated with 
2 part amine cured epoxy resin

¥ V,XA
'rod IS OrruTt fillet welded mto 
centre of fm plate with all we<ds 
ground smooth

100mm plywood overlap

2 No 50 X t2mm ms plates and 
'40mm dia x 12mm thick ms 
spacer

!

note all steelwork nvechamcaliv 
wirebrushed and pamted with 
one coat of zmc phosphate 
primer

A\A existing walls 10 be repomted and 
re sootwashed

HV
7

CUTAWAY ISOMETRIC 7
AjeNovember 19S1 39





Working Details
1 South face of Northwood 
Tower during redadding. The 
flats were vacated according to 
the tenants' and architect's 
rolling decanting programme.
2 North face, nearing 
completion. Windows replaced 
the original open concrete 
blocks in the central refuse 
chamber and wereintroduced 
into the main stairwell.

Overcladding
Northwood Tower
Hunt Thompson Associates This refurbishment of a 1960s 
tower block was designed and built with tenant participation.

Northwood Tower, one of the 1960s large 
panel tower blocks, needed strengthening to 
prevent progressive collapse. The 
strengthening was required only above 10 
storeys (compression in the lower floors 
should resist blow out). The concrete panel 
walls shown hatched on the drawing overleaf 
were given additional steel column supports 
to ensure that if they were damaged, only one 
floor would be affected. As the building would 
be covered in scaffolding, Hunt Thompson 
Associates and its client, the London Borough 
of Waltham Forest, took this opportunity to 
tackle the block's other problems — 
inadequate insulation, rotting windows and 
cold bridging

The existing external concrete walls were 
clad m brickwork, with limber infill panels. As 
the tenants were willing to move out, both 
overcladdmg (with metal sheet or board) and 
recladding were possible. Brick recladding 
was chosen as it was popular with tenants and 
one of the cheapest options

The mam problem was how to support new 
brickwork. Because the main strength in the 
structure is in the cross-walls, a complex 
hierarchy of supports was developed 
Typically, the brick cladding is carried on a 
stainless steel angle which is bolted to (and 
isolated from) a mild steel angle spanning 
between the cross-walls. A long bracket

extending back over 400mm from the face of 
the cross-wall is welded to, and supports, the 
mild steel angle Straps fixed to the top of the 
slab and welded to the mild steel angle, 
prevent the angles from overturning 

A similar detail applies at the gable, where 
there is an existing concrete panel from which 
the floor projects slightly (this proiection 
previously earned the brick cladding), and at 
the new balconies. The new brick cladding is 
supported at every floor 

Cavities are typically 125mm, 50mm of 
which IS filled with insulation. Preformed 
mineral wool insulation batts were specially 
made to fit above the angles. 'The pistol bricks 
above the outer angles were also sjoecials.
The brickwork has a minimum bearing of 
80mm, greater than the recommended 
two-thirds minimum. Flexible lead-cored 
dpcs were used, and stainless steel drain 
tubes allow any water to escape.

At every third floor there is a string-course, 
formed with pre-cast concrete components It 
was at these areas that the vertical tolerances 
were most critical, because there are fewer 
joints through which to spread any tolerance, 
The design could accommodate up to 
-I-/-17 5mm vertically, which proved sufficient. 
Horizontal discrepancies in size in the existing 
building were easily accommodated because 
there were so many brick joints. □
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Working Details
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PAHT ORIGINAL SOUTH ELEVATION

3Recladdingunder
construction.
4 On-site mock-up of the 
cladding showing the major 
(every third floor) string-course.
5 Part original and refurbished 
south elevations with typical 
refurbished plan below.
Hatched areas in corners 
indicate additional steel column 
supports.
6 Details of new cladding 
strengthening steelwork is 
shown dotted behind.

Credits
locajior WccdSl/eei, WaJihamsfow, 
LondonEl?
cbeni Housing Maintenance, the 
lisndon Boioughof Waltham Forest 
Stephanie A1 Wahid, Ijewis Walkei, 
Marcel Fatgeoi
architect Hunt Thompson Associates 
partner in charge 6en>amm Derbyshire 
associate in charge Arne Karlsen 
project architect Ian folly 
assistant architects Fred Londoa 
Gordon MacQueen, C^roiine Siatker 
quamitysurveyorWilliamC Inrnari& 
Partners Allan McEvoy. NgaiHoh 
structural engineer Brian Moorehead & 
Partners Peter Euilei. Rana Muisuddi 
elecinca) and mechanical engineer 
Waltham Forest Energy Services 
Sokiman Olaloye. John Hughes 
landscape architect Community 
LaixlUse
main contractor VAT Watkins Don 
Keane, Christopher Bradford 
subcontractor: security equipment 
Cable London
suppliers: windows T F. Sampson, 
bncks Yorkshire Brick. Steel ley Buck. 
Redland Bricks dpcCaJienders 
insulation Rockwool

PART SOUTH ELEVATION

refuse

I I

4
y kft lobby
" fl
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nliftlift HE! na
iMtlW kitchen

flat 5

fiat 3 fial a

iMng roombedroome

Project data
contract }CT BO local authorities edition 
wilhsectional completjon 
site Stan dale March 1990 
COTipleoondate April 1992
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Working Details
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Working Details
1 Looking up to the gantry, from 
which a cradle allows 
maintenance and window 
cleaning to be carried out from 
the top of the cladding down to 
the cyma cornice between first 
and second floors.

Cladding
Offices
Building Design Partnership These major new banking 
offices are clad in a granite rainscreen system incorporating 
stainless steel faced panels.

The superstructure to J.P Morgan's new 
London office (except where existing facades 
have been retained) is clad with a 
rainscreen. The Building Design Partnership 
(BDP) specified a rainscreen to enable the 
building envelope to be made watertight 
quickly while allowing plenty of tune to fix the 
visible external finish

The management contractor chose to 
separate the external cladding into two 
different packages. There were several 
reasons for this: otherwise it was one 
particularly large package, the backing walls 
of the two parts were quite different, and lop 
down construction was used making it helpful 
to have parts of the ground floor open for as 
long as possible But it meant that great care 
had to be taken in the co-ordination of the two 
sets of detailing

The building is steel-framed with composite 
floors. Adjustable fixing channels for 
the cladding were cast into the slab edges 
to allow horizontal tolerance, and a 20mm 
tolerance is allowed vertically and laterally.

The steel inner panels, wilh encapsulated 
insulation, have a stainless finish externally — 
forming the vapour control layer (there are 
gaskets between panels) —and a galvanised 
finish internally (with a separating layer 
between the two to prevent electrolytic 
action). The 40mm thick granite cladding

panels are fixed through to stiffening studs 
inside the metal panels 

The cladding to the two floors below the 
cornice was the work of the second trade 
contractor Here there is a concrete wall 
behind the granite panels, with insulation on 
Its outside face, and then a 20mm cavity 
behind the 40mm granite panel 

The cornice, supported on a truss 
framework, was one of the last cladding Hems 
to be fixed, to avoid it being damaged.

BDP prepared a performance specification 
for both sets of cladding. Aspects covered 
included:
• weathertightness of the whole system
• the system had to be an open rainscreen as 
defined m BS 8200 (1985) — water was 
allowed to penetrate into the airspace but not 
into the building interior
• drainage was to be allowed for
• the detailing was to obviate streaking or. 
staining
• soundless thermal movement was to be 
accommodated
• the solid parts of the cladding were to have 
a U-valueof0.6W/m"K, and the glazing, 
including framing, 2.9W/m'K
• metal frames were to include thermal 
breaks, and no cold bridging was to be 
allowed
• minimum sound reduction was specified. □
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Working Details

12mm plasterboard

— 1 Smm fireboard

71 K 102 * 9mm ao^e10mm plate

80 * 40 » 4mm HHS 2 layers of IBmm 
fire board
prowtng 1 5 hrs tire 
resistance80 * 80 X 4mm ss RHS

flamed granite —

160 X 16mm dia ss fixing rod- fixing bolt

125mm rc slab
2 No 10mm as p'aies

4 c?ss dowel connection 10mm piaie fixing channel
lOinl

'f <I
25 X 60 X Smmange

mineral fibre
1(X X 10mm ss ange

3mm ss sheet

15mm dense mmerai fibre
: ir\5ulation

----- - 70mm mirxerai fibress fixing bracltet--
insulation

— 2mm gaN Steel sheet

469 X 152mm U8-

lOmm ss plate—

2 Access to the gantry is from 
roof level.
3 A mock-up of the cornice. This 
is quite different from the profile 
that was finally used.
4 Detailed section through the 
cyma cornice—which is also a 
gutter. Below is a cross-section 
through the building.
5 Detailed sections through the 
cladding at the top of the 
building, showing the gantry 
and loggia above. The vertical 
dashed lines show the location 
of lightning conductor.

1ss f'xng bracket — fireboard
eA

rainwater ptpe

polished granite-
l>oriz^tal support tying • 
panehto beamllJI

7y X au X 6mm ss RHS

ss bolt • -

254 X 146 rnm US
40 X 40 X 5mm ss ange I r

1

6 X 100mm.200X200X75 X 11>nm PVC — lor^g arigle fireboard

—58mm msuialion

DETAIL SECTION THROUGH CORNICE GUTTER -DETAIL A

Credits
location60 Victoria Embankment. 
London EC4 
client I P Morgan
architect Building Design Partnership 
(BDP) Christopher Haddon, Stephen 
King, StephenSlmton, Dick Sydenham 
quantity siuveyor Norchcrofi 
Neighbour and Nicholson 
building services engineer BDP 
civil and struaural engineer BDP 
management contractor Higgsand 
Hill Management Contraclmg 
trade coniracti»s: rc superstructure 
£rame, sfnicturaJ screeds Raphael 
Construction, structural steel frame 
Harry Stanger, Ridendge external 
cladding Fassadentechnik Rudolph 
GHMB

i-JCtEiH rplant offices
DETAIL S -f

offices
offices

Ttrading floor
offices li41 41

tUrulever
House

trading flooroffices

aDETAIL A

offices

rPM.entranc.

offices44 .LJohn Carpenter. 
Street T TT officesservice area 4.

T Tcat park offices 1X
II techr^icai operations cefitr^ll fl TTII kiiehen*]]' II staffdining

I 1_fT nair-corxtiioripg fan room air^onditiorung fan room
4,Proiect data

contract management contract 
site start dale spring 1987 
occupation commenced spring 1991

1T
plant Istorage area

A1 -ii1r Xi.

Photo credit
Photographs 1.2 by Rupert Truman 4CROSS SECTION
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Working Details
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Working Details

1 The gable end of Reckitt 
House, the deep eaves 
emphasizing the assymmetric 
pitch . The bay window is in a 
second-floor staff flat. To the 
right is one of the dormer 
windows which face the 
courtyard.

External walls and roof
Residential school house
Nicholas Hare Architects This school house in 
Reading, Berkshire incorporates several window types 
Including dormers and a corbelled bay window.

ReckiU House, a boarding house for Leighton 
Park School in Reading, is set in the midst of 
trees It is a modest, three-storey, loadbearing 
brick building planned in a U-shape enclosing 
a grass court The pitched roof drops down 
into the courtyard to soften the scale: 
second-floor study rooms are pushed into the 
roof and dormer windows introduced. The full 
three-storey height is apparent only on the 
outer elevations. Self-contained staff flats 
occupy each end. their individuality 
expressed in the composition of the windows 
at the gable ends.

The dormers, which are repeated round the 
court, are simply framed out from the timber 
roof structure They are roofed in aluminium 
and, at the planners' insistence, have side 
cheeks clad in terne-coated stainless steel 
(for its duller appearance). While the dormer 
roof is ventilated, the side cheeks are not, and 
though the architect does not anticipate any 
problems, the detail has since been 
developed for use in another school building 
with ventilation incorporated

The mam roof, with its asymmetric length 
pitch, falls in between 'standard pitch' and 
'ceiling following pitch' (Builduig 
Regulation F2) so it is debatable as to whether 
ridge ventilation would now be required The 
roof was, in fact, designed before this

regulation came into effect but the architect 
still concludes that the air gaps at the eaves 
are sufficient The cavity is not closed, 
allowing moist air to rise into the roof space

The corbelled bay window in one of the 
staff flats IS a one-ofT but it gives a good 
indication of the character of other spaces in 
the building. A small raised seat built into the 
bay IS the perfect place to read and makes an 
otherwise ordinary room a bit special 
the massive concrete structure needed to stop 
the wall overturning illustrates why corbelling 
IS rarely used today A lighter timber structure 
is an obvious alternative but the architect felt 
It would be out of keeping with the building's 
overall solidity The bricks were corbelled 
out on a temporary framework and then used 
as permanent shuttering for the concrete; 
columns and an overhanging lintel were cast 
into the inner leaf forming an integral 
structure.

All the windows were purpose made in 
iroko, they have been left unstained allowing 
the wood to turn, in time, to a natural silky 
grey. The detailing may allow some water 
ingress at the straight-through joints. Gaps 
which may occur due to movement of timber 
members could have been avoided by 
lapping the joints: in this case, mastic is the 
only line of defence. □
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Working Details
5 lead Hashing buiH m 

__Over slate dpc
reconstituted stone----------
coping bedded and (omied 
in 1.3 cement sand rrwtar

2 Bay window details. The 
in-situ concrete frame is 
necessary to prevent the 
corbelled wall overturning. It is 
tied back to the pre-cast floor 
beams with a galvanised 
steel strap.
3 Part of second-floor plan.
4 Dormer window details. This 
window is repeated in the 
student study bedrooms 
which overlook the courtyard.

note dotted line indicates 
cone tramework behind7

TT Jlsingle course slate dpc---------

Z II
______Ilead soaker |_______ I--------- 1ISO X bOmm treated sm raller note venicai tw<s( ss 

ties used rn parapet 
cavity, double tnangie 
wire lies used elsewhere

40mm mineral wool cavity--------
wall insulation

X

-M — cavity tray
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I
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soHit mesh bent once and 
stapled in place 100mm rrvneral wool 

i insulation quitt|4* •
y L IT 4 , 100 X 75mm treated 

ceiling |OiSt at 600mm ers J

I II
INTERNAL ELEVATION

90 I 90mm iroko corner post

I 100mm blockwork support
' wall for seat shown dotted

-----12 5mm toil backed
piastertxoard and skim

A

leconsiiluied'
stone sill

Z2:
I9mm pamted sw siH

cone column 
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polythene vapour control 
Layer on 40mm mineral 
wool insulation/- AZ /

Lprtch potyrner verticdl dpc
19mm mdt step

PLAN
/f 50 X 50mm sw frame 

with 19mm mdf sidesi. I iii'iiii
A.

?6mm ss plate- 
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• 150mm pc cory: beam and 
block floorcorbelled brickwork

-7
--12 5mm plasterboard and skim
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steel RSA

o o|4
Credits
location Reckitt House. Leighton Park 
School, Reading 
cUent Leighton Park School 
architect Nicholas Hare Aichitecls 
design learn Jeremy Bailey. Nicholas 
Hare, Mike Jelline, Kioien Morgan, 
lames Wade
pro)ea admmstrator Qumtin
Payne-Cook
models Robert Sawtell
quantity surveyor Ridge and Pailners
electrical and mechanical engineer
RHB Partnership
structural engineer
Price and Myers
main contiacnor Moss Construction 
Southern
subcontractors; reconstituted stone 
Solent Precast limber windows and 
doors Devizes Joinery, aluminium 
roofs Aden
suppliers; bricks Bulterley 
Clockhouse Rochestei. tiles La 
ftancaisedes Tulles et Briques. 
ironmongery Miller Morns Biooker 
Group

note once the concrete 
IS set. formwork is 
removed Irom brickwork 
and the loints raked and 
pointed

12 5mm foii-backed 
plasterboard and skim

100 X 216mm pc cone liniel

0,<3

SECTION AA THROUGH BAY WINDOW r

I

Project data 
contract JCTIFC 04 
snestaitdale^ril 1989 
completion date April 1990

Photo credit
Photograph by Matim Charles

I Chimnevi
I
I
I_____

A
■t

2PART SECOND FLOOR PLAN

50 AJ18 March 1992



Working Details
bfCNvn cisv plain iiies -lOOmm mineral wc»l

0 9mm mill Itntshed sh«9i 
ahjrrufiium standing seam 
roof covering'and underlay

insulation quiIi retSKred by 50 X 25mm ireateo sw-
ptvvvood sirp battens

I

150 X 50 treated sw rafter -fvfiftgs from 50mm sw cot
to 2* pitch

19mm ^bp plywood------------ -4.
♦

130 X 13mm itoko fascia 
board with natural finish -

t I
150 X 50mm treated sw rafter —

6mm calcium silicate-------------
board screwed to 38 x 38mm 
noggins, 10mm ventilation 
gap at all edges

too X 75mm treated sw 
ceiling lOiStS

12 5mm plasterboard and skim

purpose made iroka window--------

14mm double glaaing, — 
4mm glass. 6mm air gap. 
4mm glass

- 19mm treated sw window
board

75mm expanded meial 
soffit mesh folded and 
stapled in place-------  -

pofythenie vapour control
lead flashing — layer

- 225 X 50mm treated sw

100x7^m treated19mm sw board fixed 
between ratters, 
maintaining a 10mm 
ventJalion gap

sw wall plate

— 40mm mineral wool cavity
irtsulation

-12 5mm foil backed
plasterboard and skim 50mm sand'Cemeni screed94 X 19mm treated sw slats

-pc beam and block floorgutter —

f
T

25mm iroko fascia board

r
y150 X 60mm treated sw 

rafters rebated for slats S7

SECTION B6THRI3UGH DORMER WINDOW

note dotted line 
indicates overhang of 
plywood decking0.38mm leme-coated- 

ss sheet

15mm wbp treated plywood—i 
sheathing !

h-iiiiiiiNiiixi' ’iiiiii mmii iimu rIII loist hanger7Smm mir^eral wool 
insulation between 
75 X 60mm studs

I 100 X 50 mm treated 
sw rafters

140mm blockwort 1II ±zzizzHzmzHS T

13mm render— window board

25mm iroko fascia board

I
I
I L

■125 X 50mm sw bearer 
plugged and screwed 
tokntef

X 94rrrTi iroko post

ROOF FRAMING F*LAN 3PLAN
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Working Details
11nterior view of the workshop. 
The hierarchy of structure — 
lattice trussed column, gable 
truss, cruciform beams — is 
emphasised by their different 
colours. The scenery painting 
frame, shown here in a 
relatively low position, is 
supported by its own 
independent structure. The 
lifting mechanism can be seen 
between the painting frame and 
the loading door.

External wall
Scenery workshop
Edward Cullinan Architects Interior rubber-cored composite 
plywood sheets are detailed to provide an acoustic seal.

The new studio theatre and scenery workshop 
in Carshalton, a 'village' suburb of London, 
opens up a much needed route between the 
High Street and the local park. The workshop 
is on the same axis as the mam 'nave' of the 
theatre, but is separated from it by a small 
square; it acts as both a full-stop to the 
complex and a marker from the park Its 
strong form, generated from the cruciform 
plan, is emphasised by soaring cedar-clad 
gable walls. Lower internal cornet bays, 
slotted in below the clerestory windows, at 
first distract, but the shop windows and glut of 
materials provide a lively face to the square 
The main workshop is on the first floor, and 
had to be acoustically sealed to protect 
residents from Ihe machine noise.

Loadbeanng blockwork walls support the 
first-floor in-situ slab. Above, a clear system of 
primary steel members defines a high, 
column-free space. The secondary RSC wall 
frame was erected after the primary structure 
had been roofed. Exterior grade plywood and 
insulation between the steel and composite 
plywood sheets were built up on site to form 
sealed undrained wall panels. The composite 
sheets have staggered joints and are rebated 
on the internal face to expose the rubber core; 
tolerance is taken out at the end panels. This 
simple solution not only provides an acoustic

seal but gives a crisp, well-considered order 
to the space. The external cedar rain screen 
has alternating square groove and butt joints 
which emphasise the board's rough texture.

The detailing illustrates the architect's 
philosophy of lapping junctions to express the 
materials and to protect joints. The gable 
corner provides an exception; the external 
plywood panel junctions are kept watertight 
with only a rubber seal, and the angle needed 
to ,upport the cedar edge board looks much 
like an afterthought.

The deep verges, purposely sized for visual 
reasons, are vulnerable to wind pressure but 
a smaller statement could have looked weak 
on such a tall wall.

The overlapping of the loading doors is 
visually pleasing but lead- lined doors are 
heavy and could strain the hinges, there is no 
sill on which they can temporarily rest. The 
door is the weakest point acoustically but with 
the lead lining and the careful attention given 
to seals round the opening, a sound reduction 
of 3SdB was obtained The plywood wall 
panels were designed to give a reduction of 
about 45dB

The corner bays provide useful niches for 
specific tasks and yet remain integrated into 
the mam lofty space by the continuous 
plywood finish. □

Acknowledgment
The editors acknowledge the 
assistance of John Campbell of Terry 
Farrell & Company and Lmel 
Friedland of Pentarch in the 
preparation of this article
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Working Details
sarking Fellplywood fixed to RSCs wilh 

sell drill screws
40S X 25Smm natural slate 19 X 38mm treated ] 

sw counterhatten
pressed alummium cover 
flashirrg-------------- ■

71

f7TT T 30mm structural birch 
plywood with 20g 
alumimum sheet on 
underside

1

u102 X 5tmm RSC
breather membrane turned 
mto seal

80 X 60mm ms angle end-^
50 X 38mm treated sw 
baiter2 254 X 146mm UB following-----

roof pitch
2 Exterior view from the square. 
The loading doors are on the 
gable to the right of the 
photograph.
3 Section through the gable.
4 Details of the wall 
construction. Detail A shows 
how the end internal plywood 
panel is detailed for tolerance; it 
slots in behind the lattice 
column asfar as is necessary, 
enabling all the rebates to be of 
constant dimension.
5 Rrst'ftoor plan and section.

edge slates fixed with chp-
plywood panel contirtues — 
up wall at apex

\2CX) X 19mm birch faced plywood 
epoxy edge seal to end gramms flange

100mm mineral fibre— 
insulation

21 mm composite panel 9mm---------
plywood. 3mm dense rubber,
9mm plywood 25 X 60mm battens 

at 400mm crs

102 X 51mm RSC head frame-

treated sw packing-
— 1 2mm mill firxshed 

alummium drip

36 X 25iTwn iroko Stop with 
compressible seal——

brush seal

15mm ash veneer plywood

19mm vertical ash boards tongued 
-mto top rail

hw core100 X 44mm iroko threshold-

— conveyor roller
75mm screed mastic caulking

- -hw bottom rail\

— lOkg'mm' lead foil

-continuous oak dr^

^ 75 X 76mm continuous------- --fz-
angle to edge screed

60 X 50mm treated sw

70 X 70mm galv steel 
angle cleat

ash board facing
Credit*
location Chailes Cryei Studio 
Theatre, Caishallon 
client London Borough of Sutton 
Leisure Services
archilea Edward Cullinan Architects 
projea team Mary Lou AiscotL Roddy 
Langmuir (project architects),
Edward Cullman, John Cadell, Peter 
Kirkham. Mark Beedle 
structural engineer Jarapel 
Davidson & Bell
servicea/mechanical engineer Max 
Fordham & Partners 
quantity surveyor Dearie &
Henderson
theatre consultant Can & Angier 
acoustic consultant Amp Acoustics 
mam contraaor Eve Construaion 
subcontraaors: jonery Wenban ^ith 
Joinery, painting frame Stagecraft 
Engineering, mechanical services JW 
Stubberfields & Sons, electrical 
services RTF Electrical, structural 
steelwork Tubecon Engineering, 
rainwater goods Alumasc 
suppliers: internal plywood 
Schaumann UK

vl r . 17 mastic caulking

multi-point fixing

250mm cone slab
144 X 30mm ash head stop 
glued to 100 x 5l^m ash frame

75mm screed-----

waier bar\

K300mm cone slab
220 X 69mm oak 
threshold fixed at jambs

4 4

Projea data
contrsa jerr BO (local authorities) 
site start date November 1989 
conpletion date July 1991

80 X 250mm cone strip

C?

Photo credit
Wiotographs by Dennis Gilbert SECTION AA THROUGH GABLE END 3
54 AJ22^1932



Working Details
3216Cknm treated sw 
counteit)atter>s at 600rnm crs

140 X 19mm t and g cedar — 
boards witb alierrtate square 
groove and butt lornts 
fix^ widt lost-bead alumirtium 
38mm nails

230 X &7mm iroko loading 
door framebreather membrane

IS

in144 X 44mm cedar edge board AI I

m8 X 30mm dia nylon packer
4IX,

40 X 40mm umnium arigle

50 X 50mm sw framing

102 X 51mm RSC rai> 
vertical RSC stud at 
400mm crsI I 100mm mineral 

I fibre insulation
240 X 25mm birt^ laced stained— 
plywood \ 50mm sokd hw 

acoustic door\

21 mm composite panel 9mm 
birch face plywood. 3mm dense 
rubber core. 9n>m birch face pSwood

■—25mm wbp external 
plywood sheathing

ruU>er air seal ~
I' 13mm plaster

—120 x 120mm SHS 
laitM» column\

150mm cone Wockwofknote panels rebated to 
expose 2mm ;oiniI _____pro-compressed

exEtandmg tape

DETAIL A PLAN AT
FIRST FLOOR CABLE CORNER

DETAIL A PLAN AT GROUND 
FLOOR LOADING DOOR

note, window frame 
assembled and glazed 
off site, with a strip 
of Silica gel laid into 
a groove cut m the SrH

note all ventilation 
gaps are covered with 
insect nnesh

—yil
102 X 51mm RSC stud—

1'T-
7 5mm resirt £»ard fixed with — 
screws through pre-dnlled holes 
panels at il40mm crs

15mm toughened glass------ — I
I
I
I
I
II02mm air gap------ JiI 19 X 50mm sw vertx:al battens—

A
6 4mm laminated glass 25mm wbp external plywood — 

sheathing Bh
r—

Ibreather membrarte 105 X 19 aluminium lop-hai section
I
I
I
I
I— vertical dpc l^s wilh 

breather paper I
I iI

I

7 5mm resin board
440 X 40mm aiummium angleDETAIL B PLAN AT 

WINDOW LEVEL
DETAIL B PLAN AT 
ClAOniNG LEVEL

<

I

rfflTTT^
“VJmovable stairs to sii^e light mg 

boom plan ^

DETAIL Ascenery paintirtg

motorised ktiing system 
for painting frame______ Ihr tNxpanting framevertical column truss loading door A\ T

i__J scenery pamtxxj—'painting frame covered access slot 1

3“11

Euwall 10 rear ot pamung 
framem workshop

machine shop

lOETAIL B

— paint liame pil

li
5FIRST-FLOOR PLAN CROSS SECTION<
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Working Details
1 interiorviewofthe west wall

S at the new crossing. The
^ entrancefrom Liverpool Street 

is on the left, access to the 
trains, at the lower level, is to 
the right.
2 Special brick schedule. Red 
rubbers are shown tinted, 
yellow (London stock) bricks are 
shown plain, bricks marked 
with an asterisk come in both 
red and yellow. Nos 6-10 are 
gauged arch bricks.
3 Part external elevation, 
section and part internal 
elevation of west wall.

u

External walls
Station
Architecture and Design Group These walls have steel portal frames 
within the solid brickwork and incorporate self-supporting arches.

As part of the Broadgate development, 
Liverpool Street Station — one of London’s 
main commuter stations — was extensively 
restored and enlarged The phased building 
programme was complicated by the need to 
keep the station open throughout The existing 
building, a Victorian brick shed enclosing the 
wrought iron roof and its cast iron support, 
was surveyed to inform the appearance of the 
new work

The west wail, with its repetitive gabled 
rhythm, was continued south to the new 
entrance tower on Liverpool Street. The 
existing wrought iron spandrels are earned 
on solid brick piers, the purlins built directly 
into the brickwork. Despite more than 100 
years of standmg evidence, the engineer felt 
It necessary to incorporate a steel portal 
frame within the brickwork, this enabled the 
roof to be erected in advance of the walls. The 
new brickwork therefore supports itselfonly, 
not the roof

Matching existing brickwork is always 
potentially problematic; the multi-coloured 
London stocks were chosen after comparing 
sample panels with the existing, restored wall 
They came from two Redland quarries which 
were on the same clay deposits as the 
originals The bricks, with their range of hues, 
were well mixed on site to prevent dominant 
bands of colour Finding the soft red rubbers 
proved more difficult; only one manufacturer, 
W T. Lamb, could procure such vast numbers

in time, They were all specials — hand carved 
to the required shape once out of the kiln

The brick skin was built up and tied back to 
the steel columns with stainless steel ties The 
void was then backfilled with concrete at 
every lift The daily lifts were 1.5m. The 
concrete protects the steelwork, it does not 
support the loadbearing bricks, so shrinkage 
will not affect the bricks' stability The brick 
courses visually match the existing wall down 
to the last quarter brick, but as they are only 
one brick thick, the bonding is obviously 
different.

The arches are self-supporting; they were 
constructed with polystyrene arch formers 
which remained in place until the walls were 
built up to full height. The mortar joints, as m 
the original wall, are, at lOmm, relatively 
pronounced Being soft, the rubbers could, 
with time-consuming craftsmanship, be 
rubbed up together to almost eliminate the 
joint, but the original was crafted to standards 
appropriate to sheds, not palaces.

There are no horizontal or vertical 
movement joints along the wall except 
towards the end, where the wall meets a 
different structure, the entrance tower. Both 
the restored original and the new work were 
pointed and washed down in the same way, 
the mortar mix is 1:2:6, uncoloured and 
pointed with a hosepipe finish. The join 
between the restored and the new is hardly 
noticeable □

Acknowledgmenl
Tlie editors acknowlodge the 
assistance of John Campbell of Teny 
I'atrell & Company and Lionel 
Triedland of Pentarch in the 
preparation of this ailicle
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Working Details

V-T

95 6 7 8 »2 43I
2 special brick schedule

siorve coping tedOed on 
dpc. secured at |Oims 
wilhss cramps

patent glaring on sieei 
Z purlins ------

rough mftil brickwork 
laid to English bond +

■r356 X 406mm UB 
portal member

Irough brick arch backing.

10mm |0*nts to arches-

akjmiruum window frame

I

|AA|

aI
Slone lintel-

Bl

t-

1
ttr

E7F

automatic dows

terrazio paving

istreet level

tJl ffl /-<

fnm

cantilevered arms 
supportmg gallery

false steel beam —

C IC

platform evet

3 PART EXTERNAL ELEVATION SECTION PART INTERNAL ELEVATION
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Working Details

IhSrole rod rubbers shown 
timed

V
^ < ' I j4l • ^ t - -'i ^

^—3&6 K 406mm UC

\

H O’■ external face

■4 ’ 1
—fisbtaii ivpe ss ties 

every sixth vertical 
course, secured io steel 
columns fay shot fixing

4 Detail of a stone gun barrel 
bracket which supports the 
wrought iron spandrel.
5 Detail plans through the piers, 
details B and C show alternate 
courses.
6 Part Internal elevation of 
west wall.

DETAIL PLAN AT A A

30 grade cone with 10mm 
aggregate well vi&rsted 7s' / W'/'

20mm ms Oaiienoiate

ss txjtterflv wall tie at 
every sixth course wide |oir>t obscured by 

window frame i

L
external face

’alternate course

DETAIL PLAN AT B B

rKKe cavity backfilled 
as work proceeds 1 , 1 t 1 ,1

bodsCredits
locaiion Liverpool Stieci Station 
LorKlon
client Network South East, Bnlish 
Railways Beard
architect Architecture and Design 
Group
direciot Nick Derbyshire 
project archnect Alastaii Lansley 
design team Trevor B<inks, Peter 
Leadill
quantity surveyor Rider Hunt & 
Partners
structural engiiteer New Works 
Engineers Network SouthEast 
project management Director Pro)ects 
Brilish Railways Board 
construction consultants Bovis 
Construction
mam contractor Bovis Construction. 
Harrow (architectural works) Balfour 
Beaty (main roof construction and civil 
engineering)
bnck and stonework contractor Ben 
Barrett & Son

[nn A'
external face

'alternate course

5DETAIL PLAN ATC-C

Project data
contract project managomeni 
site Stan date 1985 
completion date 1991

Photo credit
Photographs by Rupert Truman PART INTERNAL ELEVATION OF WEST WALL
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Working Details
10ne of thecorner windows; 
the window boxes are 
beginning to be filled. The boxes 
follow Bath's late Georgian 
precedence of applied 
metalwork and also act as guard 
rails to the low opening 
windows.

External walls
Residential home
Feilden Clegg Design A shotblasted finish on the block walls 
exposes the local aggregate, a contrast to the string-courses.

The reduced physical abilities of the 
residents of Bridge Care in Bath, a home for 
the frail elderly, drew a sensitive response 
from the architects throughout the design 
process The home is situated in a quiet but 
accessible area of the city, on a wooded site 
which slopes down to the River Avon.

Two terraces of individual accommodation 
generate the form of the building: they skew 
to enclose a large, more public, hall The 
m-situ ground-floor slab is lifted up by fat, 
terracotta-sheathed columns as a precaution 
against the 1 in 150 chance that the river will 
break its bank Loadbearmg blockwork walls, 
external and cross-walls, support pre-cast 
floor beams — except where a cantilevered 
element or irregularities in plan demand an 
m-situ floor

The buildings in Bath are, with only a few 
recent exceptions, built from Bath stone, a 
soft, creamy yellow oolitic limestone. Using 
the material m its traditional loadbearmg way 
is expensive, but cheaper, more 
contemporary materials — reconstituted Bath 
stone or faced-concrete blocks — can seem 
insincere and tend to weather less well.

At Bridge Care the architects chose to use a 
concrete block whose local aggregate is 
emphasised by its shotblasted finish By

recessing the joints by 5mm (a detail only 
acceptable in areas of moderate exposure) 
the architects do not attempt to imitate Bath's 
existing ashlar walls but produce a textured 
surface still appropriate to Us context. In an 
attempt both to protect the blockwork and to 
help order the facade, smooth pre-cast string
courses are used; the grey concrete contrasts 
well with the cream block.

To reduce cold bridging and the 
accompanying drafts, the reveals are not 
returned. This enables the cavities (75mm) to 
be thoroughly cleaned before filling them 
with expanded polystyrene insulation beads 
(not the greenest of solutions). The cavities 
are closed around the windows with a dense 
foam board and timber sill. The thermal 
independence of the two skins is clearly 
articulated at the corner windows where two 
steel columns prop the inner and outer lintels.

The horizontal-sliding, aluminium windows 
are not. however, thermally broken as the 
architects could not find a suitable thermally 
broken product, they are recessed behmd the 
external leaf (traditional Georgian practice) to 
produce a finer elevational line. Each 
bedroom window has its own steel window 
box. They are detailed to a high quality and 
help the rooms to feel more like home.D

Acknowl«dgm«nt
The editors acknowledge the 
assistance of John Campbell of Terry 
'"iriell & Company and Lionel 
Fiicdland of Peniarch in the 
preparation of this article
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Working Details
I

inner leaf recessed
by 25mrr>

8mm ms plate bracket 
bolted to masorvY reveal N

r N
50 K 50 X 6mm ms plate 
cormectoi

pc cone comer sili
COlufTtn pimth-------

B9mm RHS columrt

50 K 8mm ms plate---------
connecting the comer 
artgle 10 vertical tube

50 X 6mm ms conrtecior p'are.

2 Detail at the eave.
3 Plan of a corner window.
4 Detail sections through sill 
and undercroft.
5 Section and part elevation 
through wall.

03
3

PLAN AT CORNER WINDOW

-20mm dooWe glazing 4mm 
glass. 12mm air gap. 4mm 
glass — inner leal 
toughened

6mm ms reveal bracket —

26 X 6mm ms flat----- powder<oated aluminium 
window frame

25 X 4mm ms fiat weided 
to end bracket--------------- Trrr

"ex 32mm stained redwood si«

/20mm dia ms rod wekled to- 
bracket and vertical tube

- 2Smm expanded polysiyfene 
insulation cavity closerk

40 X 40mm ms ar>gle-

75mm blown potysfyrene 
bead (with bonding agenil 
msulBlion34mm dia ms vertical tube-

V
I / - - 13mm plaster

SECTION A-A THROUGH SILL AND 
WINDOW BOX

Credits
tocaiion SI John's Road. Bath 
cbent Bridge Care 
architect Feilden Ciegg Design 
design learn Richard Peilden, Keith 
Bradley, Julia Kashdan-Wade, Pete 
Shayler-Webb
structural consultants Ove Arup & 
Partners: Dan Adonsio 
mechanical consuhanis Ove Arup & 
Partners, Bristol Chits Ambrose, 
Dave Fulbrook, Andy May 
quantity surveyor Richard Sampson, 
Bath Cyril Smith
landsc^>e consultant Stan HiK & Jane 
Stoneham
main contractor Willcock 
Construction, Bristol 
subcontractors: cavity wall insulation 
Miller Pathson, facework/blockwork 
M. Ross Bricklaying, glazing M. Caine 
(GRC Glazing) groundworks P 
Ouirke (Bristol), joinery Hawkeis 
Joinery, slate roofing Colman Roofing 
Contractors, shuttering/formwork 
Bath Shuttenng and Construction 
suppliers: facing blockwork and 
pre-cast concrete Forticrete. slates 
European Slate Company, aluminium 
gutters and downpipes Alumasc, 
steelwork/metalwork Watkins Wild 
Engineering, Avonmouth 
Fabrications, windows Aichital 
Luxfer.

note all cone and 
biockwotk have 
shotWasted finish 
unless stated

-ex 25mm stamed tedwood 
skirtingr

,65mm screed wiih 
underfloor heating pipes

rwp I polythene vapour bamerr
___ 125mm polystyrene
I insulation

200 X 140mm precast 
concrete sill.
shoiblasted to match grey 
blockwork bands —

RlW sheet on power 
floated 225mm cone slab

i i

75mm exparxied poiysiyrene-------
insulation iito<J

14 dpc

smooth finished pc cone 
string-course

675mm dia m-situ rc 
column with terraostta 
used as permanent shattering

IProject data
contract JCT 1980 private with 
quantities
site start date January 1990 
completion date January 1992

Photo credit
Photographs by Chns Gascoigne

SECTION B BTHROUGH 
UNDERCROFT EDGE BEAM 4
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Working Details
610 n 305mm siatas -126 » 125mm 

ms angle

194 K 19mm sw fascia

144 t 44mm tatters at 
450mm crs

244 X 94mrri sw purlifi

aJuminiom flashing

gutter bracket tabncate<3 
from 4mm powOer-coated 
gaiv steel plate fixed at 
SOOrrwTt crs levetv other 
ratten

144« 15mm stained sw soffit 
boards with 20mm gap 11
between boards I rrate roof cortstroctiori —

38 * 19mm sw battens.
38 X 19mm sw counterbattens 
reinforced roofmg felt.
19nvn ousted strand 
board (as rigxi sarkrng). 
polythene vapour bamer 
2 layers (100 and 50mm) 
glass fibre irvswation.
13nrim plasterboard arxt skim

150mm topping

150mm pc cor« nb arxl 
block rioof

I

•12mm plasterboard aryl 
skimon 38mm sw 
counter battens

77mm did akimirvum rwp—

50mm rigid poystyrene 
insulation
I

mo

150mm cone slab

I15rr>m plaster

34mm dia ms vertical lubr?

65mm screed with 
underffoor heatirtg pipes

’25mm polystyrene 
insulation

i«
.5^-<3

225mm in situ cone slab

675mm lerracoita sheathed 
« situ cjnc commn

SECTION ELEVATION OF CORNER WINDOW,
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Working Details

1 The entrance facade of 
Bracken House showing the 
rhythm of the bay windows. The 
cast gun-metal columns prop up 
the concrete floor slabs. The 
pressed bronze spandrel panel 
takes the profile of the bay 
fan-coil unit which sits in the 
floor void behind. /

External walls
Office
Michael Hopkins& Partners In addition to its more usual use in 
extrusions and sheets, here 'bronze' is used as a structural material.

The new oval insertion at Bracken House, the 
former home of the Financial Times, provides 
SIX floors of open-plan offices which 
successfully lie into the two existing wings Its 
proximity to St Paul's Cathedral demanded a 
sensitive response to the form and to the 
materials used.

The outer 4m zone of the floor plan is 
cantilevered out from the main concrete 
frame but is normally propped up by the 
bronze facade structure; it acts as a pure 
cantilever only when the bronze structure 
fails, for example, in cases of fire The lloors 
and columns are in-situ, the beams and bay 
window floor panels pre-cast. The 
cantilevered zone had to be temporarily 
propped up until the facade was erected The 
unpropped cantilever deflections are 
acceptable in emergency (fire) situations; this 
allows the facade structure to have no added 
fire protection.

The use of bronze as a structural building 
material is unusual; it is more commonly used 
in an extruded or pressed-sheet form It is an 
alloy of copper and tin. The material used at 
Bracken House is gim-metal, a bronze/zinc 
alloy with added lead; it has a high resistance 
to corrosion but is not structurally efficient. 
Stronger alloys are more expensive, more 
difficult to cast, and do not colour match the 
existing Bracken House bronze. Steel, pamted 
to imitate, would have been a cheaper 
structural option, but as a proportional 
percentage of the whole project, the

difference in cost was negligible. By 
using bronze, maintenance is minimised 
and the true richness of the material is 
evident

At the base of the building, large, tn-armed 
cast brackets, borne on solid Hollington stone 
piers, support the drop-cast hollow columns 
which tun up the facade, acting as a prop to 
the concrete structure at every floor The 
brackets transfer the vertical load down 
through the stone and rotational loads are 
taken by a stainless steel tensile rod

The concrete structure is built to 
+ 25mm -15mm, the bronze structure ± 6mm; 
tolerance is taken up in the connections 
between the two. Galvanised steel brackets at 
finished-slab level are bolted through the 
beam or slab and expressed on the exposed 
soffit below. They are bolted to the outer 
gun-metal bracket using an engineering glass 
fibre as the isolator and thermal break.

The cladding — glass or bronze panels — is 
hung from a steel clamp plate which runs 
between the brackets, The floor-to-ceiUng 
double-glazed sheets are fixed through the 
outer, thicker pane only; the bronze bolts are 
clearly expressed The base of the glass is 
attached to a sliding shoe on the beam 
bracket, it allows vertical movement but gives 
lateral (blow out) restraint. Each bay window 
works as a rigid system which overlaps and 
moves independently from the rest. The 
pressed bronze inter-bay panels can be 
opened to give smoke ventilation. □
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note bron/e spai^cfei 
oanel supported at 
bracket position 30mm composite pressed 

bronze sHeel 
-sparidre'panel 2mm 
pressed bronte, 28mm 
mineral libre insulation

------Silicon
150mm pc cone My----- -—
floor slab

26mm galv steel transom 
iboited to prackaisi

phosphor bronze bolt
gaiv steel ang e to i-pd
insolation

r'2 0«tail view of a cait gun-metal 
bracket; It tranafera the vertical 
compreaalon load down 
through to the aolid Hollington 
atone pier.
3 Section through glazing head 
and baae detail.
4 Detail plan of a preaaed bronze 
Inter-beyrperrel; theaecenbe 
opened, in case of fire, to give 
smoke ventilation.
STypical section through bay. 
The propped cantilever (with 
down stand beam only) in the 
outer 4m zone, allows a free 
service run In the floor void.
6 Typical floor plan of bay.
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powder-coated aKjmii>iumpowder coated aluminium
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fiosr able to act as
cantilever. 00 bea'^ ____
upster'd a'towtog tree 
service run 160mm ifvsitu cone floor 
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spandrel panel 2mm 
pressed bronze. 26mm 
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DETAIL a| I

160mm pc cotk floor panel 
with exposed soffit

300mm pc conc beam with 
exposed soffit

air extract

clamp plate arid bolts 
exposed 1

750 X 300mm m-situ 
columndouble-glazed unit

bay fen coi unit-

air supply

DETAIL BI
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01 9«ps

cast gunmeial------------------
column-bracket connector

\prof> ed meta' deck as 
permanent shuttering slab insulationcast gunmatai base- 

bracket

pressed metal acoustic 
ceiling tilegunmeial spreader plate-

Hollington stone pier — - 120mm dia ss tie-rodh*

5SECTION A A THROUGH BAY

gunmetat glazing cleat 
and sliding shoe run position of beam, bracket 

beam column slab bracket 
fabricated from 25mm galv 
steel plate

I

|l

Ik- -edge of slab

IBOmm die. 20mm thick, 
drop cast gunmetai 
mam cdumn position of bay bracket 

_baV' C0mmn slab bracket 
fabricated from 25mm 
galv Steel plate

|AA|

— polyester coated 
aluminium air supply gniA

120mm dia. 16mm thick, 
drop cast gunmetai 
bay column

-prasstd bronze 
mterbav pa-’e';l|l

gunmetai glazing cleat

l|

DETAIL C

6TYPICAL PLAN DP BAY
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Cladding
Office

Ralph Erskine, Lennart Bergstrom Arkitektkontor and Rock 
Townsend A copper/banded glass, angled cladding system.

correct angle and bolted on to the mullions. 
The outer panes at the corners cantilever out 
by up to JSOmm, but surprisingly few were 
broken in transit.

Cbpper was chosen for the spandrel panels 
because of its characteristic green patina 
which will develop in hme — an illustration of 
Erskine's organic concept of growth and 
change. Washes from copper tend to stain and 
create electrolytic reactions with other 
metals, so the panel was designed to isolate 
the coppier from the aluminium frame 
extrusions in an attempt to eliminate the 
problem at source. Cleaning solutions will 
have to be chosen with care

Copper flashmgs, which were clipped on 
afterwards, cover the horizontal movement 
joints, but differential movement between the 
panels prevents crisp junctions. Despite the 
Ark's innovative form, the cladding system 
certainly breaks no new ground

The walls were designed for a sound 
reduction of 42dB, but the mock-up test 
revealed an acoustic weakness in the mulhons 
— the cavity acted as a drum, amplifying the 
sound. The mulhons were given an internal 
coating of an 'anti-drumming' material — as 
used in motor vehicles — and a metal bar was 
added for acoustic mass. After completion the 
required reduction was achieved.C

The Ark is situated in one of London's most 
hostile environments, on a triangular piece of 
land bounded by a motorway and tram tracks 
on two sides Despite its bulbous, organic 
form, the structure (steel frame and pre-cast 
concrete floors) is simple and clear 

The floor is a slim-floor construction, with 
pre-cast beams spanning between the radial 
RSJs creating an integral beam/siab zone of 
300mm, irregularities at the outer zone, due to 
the curve on the facade, are cast using RSCs 
as permanent edge shuttering Each floor 
overhangs the one below, making 
progressively deeper cantilevers necessary. 
From the sixth floor up. the slabs are hung at 
the edge by columns which act in tension.

Mullions span from floor to floor at about 
1.35m centres. They are fixed back to the RSC 
slab edge by means of galvanised steel 
brackets, and attached to the mullion on the 
floor above with a sliding joint that allows 
vertical movement of ±40mm 

The claddmg consists of three-banded 
glass (brown, clear, brown) with a 
copper-faced composite spandrel panel 
covering the floor void. The stepped 
double-glazed glass panels arrived on site as 
complete units {the aluminium frame and 
transoms were attached under factory 
conditions) and were lifted into position at the

1 Detail of the cladding at the 
entrance cleft where the vertical 
panels express the ceiling 
profile. The copper spandrel 
panels can be seen above the 
three bands of glazing. The 
corner is supported by an 
internal mullion post.
2 Section through cladding.
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gaiv *ie«> bracket 
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adjustable I'xirtg cNi''''ei
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250mm m mi« ccmc sit* - rubber gasket

- flexible rut*er ektrusio'

250mm gaiv steel RSC

- lop glass panel 8mm 
external tempered bronze 
cokxired glass 15mm air gap 
4mm low emissrvilv glass.
2mm plastic Wm 6mm laminated 
dear glass

pCivrdet-coaled akjmm.um 
caop ng attached alierwaro?

C shape used lor immg - 
up pane's when under 
construction

— copper liashit^g

— middle glass panel 6mm 
external tempered clear 
glass. 15mm air gap. 4mm 
low ermssiviiv glass. 2mm 
a>r gap. 6mm laminated 
dear glass

powder coated exnoded 
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12 5mm g^psurti board

composite panel 0 8mm 
exterrtai copper plate. 
60mm po'vureiharte 
insulation 1 5mm 
internal ga*v stee' plate

(I level 2

powder coaled extruded 
e>uminrum mullion fixed to 
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With sliding joint (at-owing 
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- - mineral wod
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I
lower glass panel 8mm 
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4mm low emissiviiv glass.
2mm plastic film, 6mm lamiriated 
clear glass
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3 Detail of the copper flashings 
which were clipped on after the 
panels had been erected. 
Differential movement between 
the panels prevents crisp 
junctions.
4 Plan through glazing at 
entrance cleft. The polystyrene 
rod, used as permanent 
shuttering for the silicon joint, 
was Initially held in place with 
wires.
5Cross-section: the 
observation tower is not 
shown.
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1 Ground-floor window. While 
many of the windows differ in 
size and in their relationship 
with the outer brick wall, the 
brass and steel frame details 
remain constant.

1

External wall and window
Research institute
Zibrandsten Architects This solid brick wall construction 
allows surface modulation and deep window reveals.

The Cambridge Crystallographic Data Centre 
IS an independently funded research institute. 
The hub of academic activity — work and 
meeting spaces for 16 research assistants — 
centres around a lofty, top-lit, double-height 
space on the first floor. Laboratory and 
administration facilities provide the back up 
on floors below.

The stark brick facade gives the first clues 
to the richness of construction — surface 
modulations and the depth revealed by the 
punched windows indicate a solid wall, The 
outer skin is non-loadbearing, up to 400mm 
thick, and built from red Danish bricks using 
an apparently random hybrid Flemish bond 
which repeats itself at approximately 16 
course intervals. The long, thin bricks 
(40 X 103 X 230mm) tended to warp in the kiln 
making the mortar depth (10mm min) uneven 
Because of the wall thickness, the weak 
mortar (1:1.12) and its non-loadbeanng role, 
no expansion joints were needed. Insulation is 
fixed to the inner face of the outer wall, it is 
aluminium backed in an attempt to prevent 
condensation forming in the brickwork The 
steel frame is therefore at the same 
temperature as the interior, it is tied to the 
outer wall by stainless steel sliding channels 
which allow for a differential movement of 
± 12mm — a movement that would be too

great for standard wall ties The internal leaf is 
exposed acoustic brick.

The window reveals are clad in honed grey 
Tolga granite, a mid-tone colour which helps 
the eye adjust to the difference in light levels 
between inside and out, The chamfered joint 
between slabs reflects the junction between 
the two wall leaves and allows differential 
movement The window frame itself is 
articulated to a weight which is light but not 
flimsy, all the components were designed by 
the architect and made in Denmark. The brass 
frame is screwed to eight stamle^ steel 
cramps which also hold the granite in place; 
the openmg light frame is stainless steel, 
brass angles keep the glazing in place 
Similar details are used for the doors and 
internal partition screens. All the brass is 
patinised (an oxidising process which makes 
It look like bronze) and steel-bead-blasted 
Waterproofing at joints is provided solely by 
plastic rubber, but as the junctions are visible 
and accessible, they will be easy to maintain. 
The window pivots vertically around Us centre 
and IS secured by four turnbuckle handles 
which slot into slits in the cramps The 
detailing generally is of an unusually high 
quality — a quality which is reflected m 
the understated elegance of the building 
as a whole. □
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veneered btockboard. 

bhndboi
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insulation bonded
to cone bv mastic whicti------
acts as dpc r
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2 External detail of window. The 
slits in the steel quadrant 
provide a secure fixing for the 
turnbuckle handle.
3 Section through window. 
4Detailatjamb.
5 Part external and internal 
elevation.

blind
140 X 60mm cone frame

20mm 14.12.4I glazing

- sa bolt lixed through 
granite to bnekwork

25mm granite60 X 25 X 6 mm ss Cramp------

20mm mortar bed

t

Credits
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architect Zibiandsten Architects 
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Schubert
structural engineer and (quantity 
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Vo.
\
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• 1

10mm mortar II t 12l -----  - n_j I
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ROOF
DEPARTMENT STORE 
Ahrends Burton and Koralek

<s

0
1

9

This roof
accommodates two 
types of glazingas well 
as access walkways 
which double as 
gutters, artificial 
lighting, smoke 
control, a sprinkler 
system and a 
suspended louvred 
ceiling.

Related articles
Front feature
Al 26.9.90 pp26 29 
Building feature 
Ai 10.4.91 PP32-45
Worhing details___
U 10.4.91 PP47-49 
Technical feature
AJ 10.4.91 pp51-54

translucent roller blinds. The shallow 
j^lazing. which incoipoi'ates a translucent 
capillary diffusing layer (w'hich also provides 
thermal insulation and reduces ultra violet 
ti'ansmission), allows daylight (but not 
sunlight) into the building, and that daylight 
is further diffused by fi.xed aluminium 
louvres and the heat-resisting glas.sfibre 
‘sailcloths’ fixed to the secondary trusses.

Although the primary trusses appear to 
have similar sailcloths, their baffles also fulfil 
another function: if a fire occurs steel roller 
shutters will divide the store in half, and any 
smoke in the covered sales areas will be 
mechanically drawn into 2.1 x 0.75 m ducts 
surrounding the atrium. That meansthe 
atrium need only accommodate smoke 
generated within its own floor area. That 
area is again subdivided — by the primary 
tiiisaes. Smoke is extracted through the 
|K)rt-holes at each end of the areas defined by 
the primary trusses. (The port-holes and 
ducts are normally part of the building’s 
heating and cooling system.)

The roof also incorporates a sprinkler 
system iM)werful enough to reach the ground 
fl<K)r. At basement level, sprinklers around 
the atrium are angle<l into it.

Kxlernally, maintenance access is possible 
from boards fastened to cleats projecting up 
from the glazing system and, internally, 
gondolas pi'ovide access to all the roof 
services. ■

This new store al Kingston occupies a total 
area of 4(1 (HK) m" over five flocjrs (with two 
further ba.«ement levels of parking). Above 
the brick-clad concrete stiTicture a 
translucent roof (the glazed ai’ea is 4200 m^) 
pi’ovides daylight to all the main sale.s floors.

The roof is divided into two stjuares, and 
each has glazing rising at an angle of 11.25° 
from the south-east or south-west corner to 
the centre of the north elevation, 6'.

The roof support structure is formed from 
steel columns which carry a system of 
horizontal primary trusses, and secondary 
trusses spanningthe 17 rn between them. As 
well as the shallow-pitched glazing tliere are, 
above the primary tru.sses, rooflights glazed 
at 45° with a vertical panel behind.

At light-angles to the 11.25° curtain wall 
glazing (traflitional roof glazing could not 
accommoilate the shallow pitch) is a camber 
to help drain the roof. Even if the glazing 
sealing gaskets fail, water should be directed 
to the diagonal drainage channels which 
discharge into outlet sumps. The channels 
are also designed to act as reservoirs during 
heavy rainfall. If there is a blockage or 
unusually heavy precipitation, the water can 
escaj)e over the outlet sumps via weirs to 
alternative outlets— if this fails 
conventional overflow pi|)es will operate.

Internally the roof is integral to the design 
of the services. Sunlight enters through the 
45° rooflights, which are controlled by

1 Th« John Lewis department store 
at Kingston upon Thames has a 
concrete frame, but the roof is a 
steel structure supported on 
273 mm diameter steel columns at 
11m centres. The strips of 45 
glazing, one of which runs across 
the centre of the phot<^a ph, let 
sunlight into the building, but the 
largerexpanses of 11.25 glazing 
use a sandwich panel which only 
allows a diffused light. Around the 
perimeter of the glazing is a 
concrete box section smoke duct, 
which also runs down the centre of 
the building.
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2 Isometric of the roof at the head of 
one of the columns. *Sailcloths'
not shown.
3 Long section through the building, 
showing the roof sloping up from 
(he south-east and south-west 
comers to the centre of the north 
elevation.
4 Close-up showing how the 
glassfibre 'sailcloths', which both 
diffuse 1^ and help to contain 
smoke, are fastened to the trusses.
5 Detailed section through the edge 
of the main roof glazing. The roof is 
designed to accomnwdate thermal 
stresses ratherthan having 
movement joints around the 
perimeter.
GRoofplan.The 11.25' glazingis 
shown with a light tint, the 45 
gtazii^ wHh a dark tint. To minimise 
the number of roof penetrations the 
2.5 m wide diagonal walkways are 
used as low-flow channel gutters, 
leading to the outflow sumps. These 
are separated from the perimeter 
walkways by overflow weirs. A 
camber of 1:200 on the diagonal 
gutters was specified to cou nter a ny 
differential settlement—estimated 
to be up to 40 mm (including 
6-10 mm of intermittent, 
recoverable store loading] at 
certain columns. In the report on 
the roof drainage the engineer 
states both that a ‘monitoring 
system is recommended’ and that 
the ‘standard of workmanship 
required will be high, but not higher 
than ... customary’for such a 
project. If there is flooding a 
moisture detector should be 
activated as part of the building 
management system. 5
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upon Thames, Surrey 
rli>«r John Lewis Partnership 
arrhitect Ahrend.s Burton and 
Koralek
(juantitif xuiivyor\)H\y, Langdnn & 
Kveresl
struct u mlandfhviuafie ruffiiiecr 
nu'Aiup& Partners 
proji'cl uitiniitfoiipul Clarsontiiiff 
Associates
niaiv coutnu tor Mowlem Building 
siibconlmctors: steelu'ork 
Tubeworkers. roofgltniug 
Heywowl Glazing Systems,/Ire 
protection, services Wormald Fire 
Systems glazing and icindows 
Solaglas (’oventrj- < Projects) 
suppiler:glazedsand?rich /mnels 
Daylight Insulation.^ (Glasgow).

Photo credit
Photographs by Martin ('harles. 6
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EXTERNAL WALLS AND ROOF
REDHILLTICKETHALL 
Troughton McAslan

(M

I
9

The ticket hall at 
Redhill's new station 
is a steel-framed, 
fully-glazed drum, 
tied into a single 
storey building.
Related article
On the rifht track
AJ 13.3.91 p26

1

In form, Redhill station’s ticket hall is in the 
tradition of Holden’s lofty, circular, daylit 
volumes. In construction it has more in 
common with the prefabricated iron and 
glass structure of a V'ictorian train shed. The 
focus here is the two-storey high, glazed 
steel-framed drum which fits into a 
surrounding single-storey, steel-framed 
buildingalong its diameter. Structurally, 
much of the drum’s stability comes from 
being tied into this frame which is tied back 
to a concrete retaining wall.

Steelwork erection began with four 
tubular columns equally spaced on a circle. 
The roof framing was welded on the ground 
as a stiff plate and craned onto the columns. 
The tubular ring beam at half height, the 
small tubular columns that sit on it. and the 
tie rods were then fitted. This storey-height 
truss serves a secondary stnictural function, 
providing lateral restraint against wind 
loading on vertical glazing mullions.

The roof build-up began with profiled 
galvanised steel sheet spanning between the 
radial beams, the troughs normal to the 
radius. Over these is a vapour control layer, 
then tapered cork insulation which provides 
a 1:100 fall. The roofis finished with a 
two-layer, high performance felt with 
capped upstands 75 mm above the roof 
surface. The gutter where the drum meets 
the single-storey roof has the same build-up 
and fall. The roofis guaranteed for 10 years.

1 Light from upllghters fixed on 
mid'he/gfrt steelwork Is used to 
articulate the structure at night.

In.sulated rendered panels (I)ryvit) are 
fixed to the decking soffit which has been 
painted black to define the joints.

Steelwork was blast cleaned, then coats (»f 
zinc-rich primer, micaceous ferrous oxide 
and a decorative oil-based paint were applied 
in the factory. Site welding and scratching 
led to limited site repainting.

The proprietary curved glazed cladding is 
fixed at its base and restrained at its head. 
The effects of thermal movement on the 
glazing, where the mid-height of the 
full-height elements meet the fixed base of 
the half height glazing elements at the back, 
are designed to be taken up within the 
flexible sealant used in the glazing sections.

At the base of the glazing the 100 mm wide 
upstaml is narrow for good concrete placing, 
so required careftil construction. The 
upstand is faced with terrazzo which spans 
the gap between ujistand and cladding base, 
supported on mesh reinforcement fixed 
through the dpm.

The di*um is unheated. Thermostatically 
controlled extract fans in the roof prevent 
heat building up in summer. Shading from 
the insulated overhanging roof will reduce 
solai’ heat gain. The roof relies on normal air 
humidity levels and on small tem{>erature 
<iifference.s from inside to out to eliminate 
condensation risk within its structure: the 
vapour control layer Is present as part of the 
proprietary roof system. ■
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EXTERNAL WALLS AND ROOF
ART GALLERY 
Foster Associates

+
a

§

9

An existing lightwell 
has been given ne\w 
translucent walls and 
rcx)f to transform it into 
an exhibition and 
circulation space.

Related article
Front feature
AJ 12.6.91 p24

1A view of the new enclosure (at the 
top of the lightwell) which the public 
will never see. The cladding was 
installed from outside, by crane, 
because of the access restrictions 
inside. The main depth of the 
mullions is therefore visible 
externally rather than internally.

In the course of its work to the Diploma 
Galleries on the top floor of the Royal 
Academy, Foster Associates has brought 
into use the lightwell that was formed 
between Burlington House and the 
mid-nineteenth centurj’ academy extension 
by Sidney Smirke.

Reminiscent of the space that HeiTon 
Associates converted for Imagination, this 
space has been used primarily to create an 
imaginative solution to circulation problems. 
It has a curved glass hydraulic wall-climber 
lift, big enough to take the largest exhibits, 
and a cantilevered glazed stair. But the space 
at the top of the lightwell is usetl for 
exhibiting sculpture—a series of pieces 
stand on what was once the external parapet 
of the Victorian extension.

To enclose this space Foster Associates 
has walled it on three sides, and partially 
roofed it, with translucent glazing.

The glazed cladding system is supported 
on a new steel frame, which is in turn 
support e<l on the existing parapet wall of the 
main galleries and the existing wall of 
Burlington House. To allow maximum use of 
the top of the parapet for display, the 
steelwork is connected to the outside of the 
wall by a knee joint. The pinpoints at the 
column-to-beam connection allow.s the steel 
sections to be slimmer than if a fixed joint 
had been used. A continuous gap between 
portal frame and cladding shows their

structural independence from each other.
The height of the space was determined by 

the biggest sheet of glass which could be 
laminated—4.2 m high. Czechoslovakian 
glass has been used for its lack of green tint. 
At the roof there is an additional horizontal 
layer of glass, so that the external layer 
above it can be laid to fall.

Because of the size of the glass panels and 
the need to keep the academy open, the 
panels were craned in and installed 
externally. The thickness of the mullions is 
therefore only visible externally. Foster 
Associates was concerned about the shadows 
that this might cause. In fact, in bright 
sunlight they are satisfyingly crisp and in 
cloudy conditions they disappear completely.

With the galleries remaining open ingress 
of water had always to be guarded against, 
particularly when the existing roof was 
opened up. (A slit was also cut through the 
existing parapet to allow the insertion of the 
east cladding wall which extends down 
through the floor below. This makes a 
visually neat junction, although it does 
irreparably destroy a sm^ll section of the 
paraj>et.) To induce an airflow up the surface 
of the glass to avoid condensation there is a 
continuous heater at the base of the new 
cladding to eliminate any condensation. 
There is also an overflow system that drains 
into a sump and on to the oid roof, in case the 
heated water pipes should leak. ■
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2 Cross-section through the new 
cladding to the top of the lightwell.
3 Long-section through the 
lightwell.
4 The neat slice through the parapet 
for the glazing next to the lift. A 
similar slot was made for the new 
cladding.
5 The new cladding. There is a 
continuous gap of 50 mm between 
the cladding and the steel frame, 
showing their structural 
independence from one another. 
Sculptures will sit on top of the 
original parapet wall, which forms 
the shelf at the bottom of the new 
glass cladding.
6,7 Details of the new translucent 
cladding at its junction wHh the 
adjacent roof and with the original 
parapet wall below. A 50 mm angle 
fillet was provided for the roofing 
felt at the base of the upstand. The 
roofspace between single and 
double glazing is ventilated. The 
support for the new roof membrane 
in 7 is omitted for clarity.

6

Credits
Iwalioh Royal Academy of Arts. 
Piccadilly. London W1 
client Royal Academy of Artts. 
London
architect Foster Associates 
structuraleugi»eer\H%\ Anthony 
Hunt A.<.sociate.« 
sercicesenrjitieer.lame:!^ Brigg.s 
Associate.-*
lighting coii.niUautGeorKVi^^ion 
Associates
historic hiiildiitgscvusul tout Julian 
Harraf) Architects 
wn(j?diri/«//>r<’i/o»'Davi.s Langdon& 
Everest
coustructiiiu itiaiiageuieuf Hovis 
Construction
siitxvutractiirs:glazed ivafl 
claddingGlG

Photo credit
Photographs by Dennis Gilherl.
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ROOF
SWIMMING POOL 
FaulknerBrowns
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Ponds Forge swimming 
pool has a tubular steel 
roof built as a 
three-hinged arch. It is 
free of services and has 
an acoustically 
absorbent deck.

Related article
Building feature
Al 17.7.91 pl8

1 Three pairs of main tubular steel 
lattice arches span the hall. The 
tubular secondary steel can also be 
seen, and a roof walkway with its 
lighting fittings.

This swimming pool, built Ibrthe World 
Studtmt (larnes, has a of
welded steel tube, free of ducting. 1'o achieve 
this the air supply system is integrated with 
thelloor structure.

(‘oncrete air input ducts are located below 
the seat ing at the sides of t he hall. 'I'he air 
rises from these up the curve of the roof and 
descends overthe pool to be e.xtracted at its 
sid^yi. Located below the pocd surround are 
!l m" concrete exti-act ducts and the air leaves 
thi-ough gralings along the whi)le lenglh. 
These gi*atings also take water that splashes 
out of the deck-level pool into concrete 
gutters in the air ducts, As the ventilation air 
Ikfws across the hall and then downwards, it 
keeps the moist air from the pool away from 
the roof steel and the spectators.

The roof has a main si ruct u re of t hree 
pairs ofdiagoiuil tubular lattice ai*ches. plus 
two more arches for the gable ends, hinged to 
four beai'ings on each side of the hall, each on 
a conci-ele A-frame support. There aiv 
hinges in the centre of t he span, and the roof 
is shallow for a hinged arch, havitiga rise of 

in on a span of5t<ni. Secondary diagonal 
.steel tubes span between the arches. Deejily 
corrugated i)erforated decking, with 
acoustic infill, spans 4 m between tlu* 
.secomlary .steel. It isjoinled above the 
diagonal tubes, not visible from below.

Above the decking is insulation and the 
aluininiimi mofsheeting which has .standing

seams and is in single lengths from eaves to 
roof light.s. because th(‘.services are at hjw 
level then* are no j)ipes protruding through 
the roof surface. The main r(M)f bearings ha<l 
to l>e .set out very accurately. Temporary 
towerson the centre line (»f the |h)<j1 
supported thecentral hinges4luring 
erection. On completion of the roof these 
towers uere removed and the lesulting 
deflection was about MO mm.

The ro(ifsteel is finished in a micaceous 
iron oxide paint, tlwingtosile weldingoflhe 
tubular steelwork, the last coal hail to be 
apjjlied aftei-erection by specialist painters 
who climbed the steel.

The {)ool hall is kejiL at a constant 
temperature day and night, the air-handling 
plant running continuously, so m<>vemenl of 
the .steel structure is inamly caused by wind 
and snow loads. There is an allowance for 
100 mm rtf movement at the gable ends.

There aiT two long internal roof 
walkways, accessible from a sliding larlder 
from the toprliving hoard. The main light 
fittings are fixed to the under.side rtf the 
walkw ay firtrtritanels. These panels hinge 
upwards giving very easy access to the 
lights. I'ermanenl TV' lights art' alsrt 
accessible frrtm these walkways.

T(t minimise glare all glass is obscured 
with glass-fibre in the cavity of the 
(louble-glax.eri units. .At niglit iillravirtlet 
uplighters make the erlgrMtflht* rortfglou .■
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2 Cutaway isometric of roof.
3 Section through pool hall.
4 One of the main roof bearings.
5 One of the walkways showing 
access to the light fittings.
6 Section through the edge of the 
roof and plan of a main roof bearing. 
If condensation forms below the 
roof sheeting, the breather paper 
sheds it into the gutter. The inside 
of the concrete air duct is treated 
with a proprietary sealer.
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GLAZED CONCOURSE
COURTHOUSE 
Kit Allsopp Architects

A
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Running through the 
centre of this building is 
a glazed public 
concourse. It is 
supported by central 
concrete columns, and 
concrete beams on 
columns built into the 
blockwork sidewalls.

Related article 
Building feature
AJ 4.9.91

skin to the <loubk‘jj'lazinK over the first-Hoor 
."^eatin^aiva. 'I’hedouhle-jjlazed units are 
ly})ieally 7.*) mm extermdly amhi mm 
inleniaily with a H) mm ^a[>.

7'lie eentralai'eaorthecancoui'se rool'is 
framed in steel and timber with iniinted 
plasterboai'd Ih*1ow amri'erne-coaled steel 
(stainlesssteel with a mieroneoatinjyofNII 
pereent leadandlilt percent tin). The coat inir 
has a.similar appearance to lead and is as 
durable, but cht'aper. The architect w ould 
have likedcoppei-, hut (liejKitentialfbr 
electrolytic act inn with the aluminium 
glazing bars made its use inadvisable.

Four ducts supply heating to the seating 
area, and additional tinned central heating 
pipes I’unin fn)nt of the glazed gables at 
ground- and llrst-floor level (hidden below 
gi’illes). Just below the roof glazing simple 
heatinglubeshavebeen installed to 
minimise the risk of condensation on the 
glass. The only ventilation is through the 
manually operated louvirs in the gable walls 
and via the supply and e.xtract ventilation to 
the gallery.

7’lie lighting comes from fittings which 
[)i-()\'ideup-an(li]ownlighting. Thei-e are also 
lights to the I'amp, and dovvnlighlei s under 
the hritlge.

7'he roof and gables are detailed so that the 
|K)silion of the gables almost looks 
arbitrary — empliasisinglhe feeling of the 
concourse being in an e.xiernal space. The 
finishes are all apjirojiriate toane.xtei'ior 
space, incliulingthe iiavingllags.B

;\.l 1 Sl-]l|<-nilK I l!l!ll

The Noi’lhampton courthouse is a 
concrete-framed building with a 
steel-framed roof. 7'he buff aggregate-faced 
blockwork (t(» match the nearby fire station 
and swimming pool! is noii-loadhearing. 7'he 
accommtMlation is layered acr<tss the site, 
and the middle layer in tin* saniiwicli is a 
double-storey glazed public conc( iiii'se.

The architect w anted this area t(* feel like 
outside space, but it also houses the 
recejilionai'ea, seated waiting areasmitside 
the courts on the upper lloor, and circulation 
(by ramp, stair and lift) between the two.

Its main sup}M)i*t stniclure (see also 
Nurses’Centre, Harking, A,J Z4.2.H8i):W) is 
therefore very visible — circular concrete 
columns at (> m centres (the best spacing 
sti’ucturallyforthebuilding)support a light 
steel framework, The roof configuration is 
formed from a .series of inclined steel beams, 
which are also supj)orte<l by /// .s da concrete 
beams i-unningthe length oflhe side walls. 
These beams form the valley gutters along 
either side of the concourse, tie together the 
column heads ami have extended toes to form 
lintels over o})enings. Rainwater pipes run 
down beside the columns, hidden behind 
hlockw«)rk, but with accessible l•odr]ingeyes 
at gi'ound-floor level.

Glazing along each sideol tlie I'ool allows 
the.sjMu-e below it to bedaylil. Anymore 
glazing could ha\ e led (o overheating, 
particularly asonecd'thecost sa\ings made 
wastoomit e.xtract ventilation from the roof 
a])ex. Gre\’ Antisun glass is use<l in the outer

1 The steel framework supporting 
the glazing sits on continuous in situ 
concrete beams along the side 
walls. Fixed to the front of the 
beams are heating pipes to 
minimise any condensation on 
the glass.
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2 Details of key junctions in the 
concourse roof. The solid area of 
roof is shown unventilated — in 
which case any condensation 
occurring will be unable to escape.
3 Cross section through the 
building, the tinted areas showing 
the location of the details in 2. 
4Close*up of column heads.
5 Part side elevation of the 
concourse showing the junction 
with one of the end gables.
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& ROOF
OFFICES
Munkenbeck + Marshall
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This 225 mm thick 
stressed skin plywood 
roof spans 12 m. It 
appears to floaton top of 
a glazed wall and 
clerestory windows.

1 2
Munkenbeck + Marshall’s client, who 
already had planning permission for an office 
building at H7 Lancaster Road, had taiught 
the site from another developer for whom 
maximum lloorspace had been the aim. 
MunkenlM*ck + Marshall’s rerlesignofthe 
buildinggaveit not only anextratliMir, but 
also agi’aoefully slender concave roof that 
might just have flown in from Heathrow. The 
client liked it and the planners liked it—the 
architects had to make it work.

The offices are concrete-framed. To 
achieve a curved roof with a 12 m 
unsupported span engineei*s advised using 
.steel, but this gave a minimum overall dejith 
of 275 mm. far greater than the architects 
wanted. Alf Munkenbeck had already 
experimented with stressed plywood in his 
own house and finally found an engineer who 
thought it was possible to use stressed 
plywood here. The concrete frame was 
t>xtended up to the top floorand a stressed 
plywood skin box Is supported on simple 
steel hinges secured to a concrete ring beam.

Stioictural calculations were done for the 
roof not as a calenai*y curve, whose 
hoi'izontal reactions would have betui 
difficult to accommodate, but by treating it 
as a simple beam imposing only vertical 
reactions. The curved profile merely

increases, slightly, the self weight of the 
roof. The roof is not in fact a continuous curve 
but one with a straight section at each side.

Roof/wall Junctions
The main problem in use with such a shape, 
whose height is 750 mm, is deflection, which 
was calculated to reach a maximum of 75 mm. 
Assuming that those working in the top floor 
would not mind seeingtheirroof bending 
(they would already be sitting under a 
sloping ceiling), the problem was how' to 
accommodate the movement at the roof/wall 
junctions. At this type ofjunction in the 
Stansted terminal hinges were also used 
(although the potential movement was much 
greater), but the weatherproofing was 
provided by an overlap{)ing membrane. 
Munkenbeck + Marshall wanted glass 
elevations too — so that the roof would 
ap|>ear to float — an<l specified 10 mm 
toughened glass so that sheets could be butt 
jointed without mullions. Hut here 
movement is accommjMlated by a continuous 
check in the plywood skin roof, a?id a double 
weather seal allow’s the gla.ss to slide up and 
down inside it while keepingout wind and 
rain. A single-i)ly membrane secured to the 
timber fascia is loo.>ie laid on the roof, whose 
undersitie tapers up to t he fascia to lielp

1 No 87 Lancaster Road at dusk.
2 View out from the top floor.
3 View of the junction of different 
levels at the rear.
4 Front comer of the roof, showing 
the series of hinges behind the 
butt-jointed glass.
SThesideofthe roof with its 
continuous glazed slot.
6 The upper storeys of the building.
7 Close-up of the eaves overhang at 
the front ^ the roof. The top of the 
glass can slide up and down in a slot 
in the roof.

Ackfiowledgnient
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emphasise the slenderness of the roof.
The roof also sloj>es to the back of the 

building, allowing rainwater to drain off. It 
has to fit around upstands surrounding tanks 
and lift housing, and further movement 
joints were designed for these. The strain on 
the roofing membrane is likely to be 
considerable but the manufacturer has 
guaranteed it for 10 years.

Filling the voids
Glu-larn beams imported from Sweden give 
the roof its shape, with 18 mm birch plywood 
(which has go(Mi strength properties) top and 
bottom. FlywocKl was very suitable, havinga 
high specific strength but low stiffness 
(about one-thirtieth that of steel). Even so, 
the 18 mm thickness is built up from two 
9 mm sheets because they are easier to bend. 
There is an additional inner layer of 12 mm 
plywood around the projections at the back 
of the roof. The voids between beams were 
filled on site with foamed vermiculite.
Timber is already a better Insulant than 
more commonly used long span components, 
such as steel. I ntemally a veneer is applied, 
jointed at close centres, and varnished with 
twocoalsofmatt laccpier.

The roof was prefabricated off-site in five 
12 ni long sections and craned in. The roof 
weighs nearly 8 tonnes, but its designed load 
is 5.5 tonnes, and its designed wind load is 
b tonnes.

Strains on the fixings an<l waterproofing 
will be considerable — time will tell how 
successful the detailing is. Hut creative use 
of such an energj’-efficient material on a 
c<»mmercial building should be encouraged. ■
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8 Cross section through and plan of 
the fourth fk>or. The centre 3.12 m 
of the roof is on a 19.5 m radius, but 
to avoid H appearing to curl up at 
the edges the outer 3.453 m on 
each side is straight.
9 Cross section and plan of the 
building.
10 One of the roof panels beii« 
craned in. The chech to allow the 
formation of a movement joint can 
be seen at the top of the picture.
11 Detailed section through the 
edge of the roof at A, the front and 
B, the side of the building. The outer 
part of the fascia is teak and the 
inner part maple.

Credits
liHvlioitHl LimeaKti'r Road, 
laindon Wll
ciiettf (iladding Ksiatet^ ami 
Developtnont
atrhifert Mimkenbt^ck + Marshall 
IMt titter hi charge Alfred 
MunkenlKH-k
/)rryf'r?«rrfr<>frrJunathoii .McDowfll 
anfiistatit arrhifed.ieti Allsbrook 
gnantHgxiin'egiirVowley & 
Partners
sereicfxiwcchfniical and electrical 
t'Hffi/if’i’r Fidcruni Ktitri»<‘<?ring
Partnership
striicfu ml engineer llarton Wells 
(curvpjl liml)ernM)f). tMwanl 
Rdsccx* Asswiates (rc frame) 
la iniftrope design Michele Osborne 
wain t iintriirtorT i.i Baker 
snbcvnfrachirs: healing and 
p/«fHft/»<?FredJarvis& Son, 
electrical inslallalion W II 
Reynolds Electrical t 'onlractnrs. 
lifts A\ia Elevators, concrefelraine 
liucks ( onstructioii Services, 
fi wher rrx</ Dixon .1 oi nery, spec ia I isl 
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'Marmarino’ tvnder Penicchetti 
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Engineering: snfipliers: 
ironnningery Elemenler Industrial 
Design, lerrazzo .Marriott & Price. 
riMfing inetnhntne .Sarna UK, spiml 
stains Weland. renderlinsniation 
sgsleni ('(Kilag. special light fitlings 
Lsometrix (London), nniOighl 
glazing Mellowes Patent (flawing.
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Working Details

1 Looking down on Nos 49-44 
Beak Street. The new curved 
mansard Is only just visible at 
street level.
2 View of the new roof in its 
context. The curve extends 
around three sides: the fourth 
side is clad vertically with 
stainless steel and a curtain wall.

Roof
Offices
Hawkins Brown. This partly new, partly refurbished buildins is roofed with a 
stainless steel covered curved mansard. Built on a steel frame; it 
incorporates both curved slazins and dormer windows.

Beak Street is a narrow Soho street lined with 
mainly brick, four- and five-storey buildings 
Hawkins Brown's square site already had six 
existing buiidmgs

The planning authority, the London Borough of 
Westminster, requires any increase in office 
space to be matched by an equivalent mcrease 
in residential space, so Hawkins Brown 
replanned the buildings to provide both the 
necessary residential requirement, and new 
offices, for its client. The offices were located in 
the corner building, Nos 42-44 Beak Street The 
existing comer building had four storeys, to 
which Hawkins Brown added a usable basement 
and a dramatic fifth storey with a mezzanine. The 
buildmg was also extended southwards, 
increasing the floor area by about 50 per cent.

This being a conservation area, the planners 
asked for a mansard roof, and after negotiation 
with the planning department Hawkins Brown

Adenowttdjmtnt
The editors acknowledge the assistance 
ofjohn Campbell of Terry rairell & 
Company and Lionel Friedland of 
Pentarchin the preparation of 
this article.
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Working Details

came up with not a traditional 70“ slated
mansard, but a sophisticated curved stainless
steel covered roof.

The offices are steel-framed with loadbearing
masonry walls, and the roof is supported on a
steel frame. The complex curve was developed,
using cardboard models and computer
simulations, to look right and to maximise the
floor area beneath it. An added complication
was the T kink in the plan the ridge and gutter
are always parallel but the ribs are not

Timber purlins at 400mm crs between the
steel ribs carry a curved, foil-backed
plasterboard linmg and the plywood which
forms the backing for the stamless steel The
architect specified three layers of 6mm
plywood, but on site the curve was achieved
with two 9mm sheets.

Ouilt insulation was laid between purlins.
which had holes drilled through to allow an to
circulate. Triangular projections in the stamless
steel allow ventilation, although if any
condensation occurs there is nowhere for it to
dram to. and the angle at which the purlins are
set could encourage water to sit at the
purlin/plasterboard junctions.

To let in as much bght as possible, curved
polycarbonate windows, almost as high as the
mansard, have been installed on three
elevations. Steel RHS frames support these
internally. Curved windows are a lovely idea,
but will be difficult to clean, although access is
possible from the flat area of roof and safety
fuongs have been provided. Thermal movement
in such large sheets of polycarbonate could be
as much as 10-15mm. this is allowed for in the
window head section. There will also be
considerable heat loss or gam through these
windows, aggravated by the fact that they are3 Tiw light Interior. The curved
difficult to screen with curtains — the architectwindow is glazed with
designed them to allow a roller blmd to be fitted.polycarbonate sheeting. The

Dormer wmdows, larger in the office areasmanufacturer recommertded that
than in the flat, are designed to shed water backthis would be seK-cIcanlng, this
to the curved roofhas been the architect’s

The detailing of the stainless steel is similar toexperience to date. All other
that used for lead, although steel is lesswindows are traditional
malleable. Some steelwork was formed off-site.double-glazed glass.
although a considerable amount was still worked4 Erection of the steel frame.
by hand on site by the subcontractor who did the5 The rear of the roof under
metal cladding on the Thames Barrier . □construction. The bridge bottom ^

right Is a fire escape leading to an
adjacent roof.
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Working Details
2 laycfs 9mm W0P Plywood 
fixed to limber poflms with 
staggered lOitus, layers 
ihofougWy bonded with A 
adhesive

19mm W0P plywoodex lOOx 100 timber ridoe 
section

' t > ventilationinodorous fe t/•• / ❖r
soldered edges

150mm ‘ 111
drip edgeIff -r-Li

I

Curved steel section
insect” 
mesh ■

insect
mesh

M
plywood on — 
50 X 60mm 
vertical battens

// 30mm dia vent holes at 
100mm crs

II
6 TTic roof under construction.
The extemai pfywood cladding 1$ 
in place, but there are no Internal 
finishes yet.
7 Details through roof ventilation 
on the curve and at the ddge, long 
section and the fourth-floor plan. 
In calculating U-values, the high 
ratio of wall to window area 
compensates for heat losses.
8 Cross-section and fourth- 
floor plan.
9 Sections through the curved 
roof and through a dormer.
10 Cutaway Isometric of roof.

rj:.'i

7
ROOF RIDGE DETAILlETAlL Of floor VENTILATOfl

offices

ij
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Credits
location Nos42-44 Beak Street. London 
W1 client London and Gloucester 
Investments
architect Hawkins Brown
partners in charge Russell Brown, Roger
Hawkins project architects Andy
GoUifet, Lucy Montgomery, Shane
Lincoln
quantity surveyor Henry Cooper 
(Steven Whilton) 
services^&E engineer SA Walsh 
Paitr«rship
structural engineer Price and Myers 
(Adrian Cox. Ah-Salehij 
main contractor Willmott Dixon Symes 
project manager John Wneden 
site manager Alex IVicker 
subcontractors; stnicnnal steelwork 
HM Pabneauons. curved Sieelex roof 
MFC International, curtain 
walling/paient glazing M Price, timber 
windows Lewis Products, M&E 
installation BL Plumbing & Mechanical 
Services beech flooring Phoenix 
Hoors; suppliers; door ironinongery 
Beaver Ironmongery, window 
ironmongery ComynChing, linoleum 
Foibo Nairn, office sanitaryware 
Airmtage Shanks, Oat sanitaryware 
CaradonTwyfoids veneer panels FR 
^dboltandSons, intumescemand 
specialist paints W and ] Leigh and Co. 
stainless steel gutters Specialist 
Rainwater Supplies.

offices
' I
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♦-^polycarbonate 
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Project data
contract JCT 60
site start dale April 1990
cconpletion date ^nl 1991

Photo credit
Photographs 1,2 and 5 by David 
Nicholson. 8FOURTH FLOOR PLAN
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Working Details
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Working Details
1 The lay light abovethe 
exhibition area at the heart of 
the Royal College of Art's new 
Stevens Building.The wide 
strips between panes 
incorporate lighting tracks.

eo
g

! ■y

Lay light
Royal College of Art
John Miller f Partners. This elegant lay light allows air, daylight and 
artificial light to passthrough it. it incorporates tracks for a lighting 
system, and provides a sense of place in the heart of the building.

I'he Royal College of Arts Slevens Building is 
a complex knitting together of three existing 
houses on Queen's Gale with a new building 
extending back from them to Jay Mews At the 
heart of this is the new three-storey exhibition 
gallery, whose lighting and ceiling are 
combined into an elegant but efficient lay 
light. It allows the passage of artificial and 
natural light, and ventilation. While 
maintaining a simple planar shape it is 
articulated into bays which not only create 
visual interest, but subdivide the glass into 
suitable pane sizes for maintenance by 
incorporating a track system for 
spotlighting.

The conventional patent glazed rooflight 
above the lay light is supported on a concrete 
upstand which is monolithically formed with 
the two-way spanning concrete roof slab The 
roof at this point is supported on a series of 
concrete fin walls on a 3.6m (compatible with 
brick sizes) module (see also p34) The walls 
rising up on either side of the rooflight step 
back so that the internal exhibition space 
walls can continue straight up to the roof

On top of the concrete upstand is a simple 
tubular steel truss, fixed to the concrete via 
L-shaped steel cleats. Immediately above the 
concrete is a senes of vertical glazed louvres, 
supplied by the p>atent glazing subcontractor 
These are thermostatically controlled, to

counieracl solar gam. but there is also a 
manual override The controls are in the 
porter's lodge al the entrance. The space 
allowing the passage of air through the lay 
light equals the area of the vertical louvres 

As the exhibition area is not part of a means 
of escape (being in the centre of the building) 
there was no need for smoke venting 

The lay light itself is suspended from the 
steel trusses by a senes of plates and rods 
which allow levelling. Luminaires (with 
daylight compatible fluorescent tubes) are 
also suspended from the structure, set low 
enough to provide a steady spread of light, 
but high enough to avoid their shadows 
appearing on the glass below All the finishes 
above the lay light are white 

The exhibition area could have become 
very hot m summer, but it is well protected 
from the sun by surrounding buildings, and 
did not overheat last summer A heating tube 
around the rooflight prevents condensation.

Access for cleaning, especially important 
when there are opening louvres, is provided 
though a hinged panel at each end of the 
laylight Although the exhibition space is 7 3m 
hujh, the access panels are above the gallery 
and are therefore only 2 4m above floor level. 
Duckboards can be laid between channels 
which run longitudinally down the rooflight 
Each panel can be lifted out for cleaning □

AJ22Jdnuary,992 1 03
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Working Details

•o
r>ng sleeve secured onto 
threaded plated drop rod —

30 c 25 X 3 aHjcniftium fla? - -i

25 X 30 X 3 X 30rrim long angle 
welded to aiummium frame. .

dolt sleeved through 2 No 
16mm dta polished SS tube 
Spacers

60 X 25 X 3mfn flat welded 
ortto frame

♦

0

6 4mm lamirtated safely glass 
with white diffusing toterlayer, 
all edges grourd smooth

2
4mm neoprene -lifting track

glass support frames formed------
from 60 X 25 « 3mm 
alunvnium perimeter angles PERIMETER GLAZING f-RAME HANGER

DET/UL B
detail a

TYPICAL GLAZING PRAME HANGER

l"o50 X 50 X 3mm alurruntum - 
T-bars 1 26mm dia ss washer — ^

22mm dia tube fixing sleeve - 
drilled through angle and 
welded to rear with grub 
screw fixing I±

16mm dia polished ss locating 
rod placed through site drilled 
hole m plasterboard to 
coTKrete upstand

— 16mm dia x 46mm iQng ss rod 
spacer with threaded internal 
el^ds secured to glass support 
frarne wth machine screws DETAIL DDETAIlC

2 The rear of the new part of the 
Stevens Building (to Jay Mews) 
showing the rooflight (above 
the lay light) in the foreground.
3 A lay light in Colquhoun Miller 
-r Partners’refurbishment of 
the Whitechapel Art Gallery: a 
forerunner of the lay lights 
(there are six altogether) here.
4 Lay light support details.
5 Cross-section through the 
exhibition area.
6Cross-section, part long 
section and part plan of the lay 
light. The counterbalanced 
access panel can be seen at the 
endofthelong section.

PERIMETER GLAZING FRAME SPACERGLAZING =RAME SPACER

06 X 25 X 3mm »umtnium 
chwinel once drilled with 
2 No 25 X 25 X 3mm angle 
cleats, welded, installed 
ai 2m max crs.

. 16mm d<a pokshed ss rod
spacer with threaded internal 
ends secured to gass support 
frame with rnachme screws

13mm dia threaded rod 
secured inio track fixing

-it

detail fdetails

LONG SECTIONCROSS SECTIONTRACK SUPPORT LEVELLING BRACKET

Credits
localionRoyal College of Ari, Jay 
Mew^Oueen's Gate 
client The Rector and Vice-Provost 
architect John Millei + Partners 
architectsincharge John Miller. &i 
Rogers, Richard Breailey 
associates Patrick Theis.
Graham Smith
quantity Surveyor Davis Langdon & 
Everest
services/mechaiucal engineer Ove 
Aiup & Partners 
structural engineer Ove Amp & 
Partners
acoustic consultant Arup Acoustics 
main contractor Myton 
subcontractors electrical services 
Rioenu Electrical Company, 
mechanical services Haden Young, 
lighting A SGreen&Company, patent 
glazing Mellowes Patent dazing

BJ

]

Lf]
]

Project data
conuaci JCT BO private with quantities 
site start date August 1986 
completion date August 1991

Photo credit
Photographs by Martin Charles 4CROSS SECTION THROUGH BUILDING
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Working Details
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Working Details
1 The roof of the new surgery 
behind Walworth Road. 
Although clad in aluminium, the 
timber structure gives it a 
domestic feel.

Roof
Doctors' surgery
Penoyrefii Prasad Architects This aluminium covered roof is 
constructed with an obvious simplicity appropriate to its use.

This new south London surgery sits lightly m 
the backyards of Walworth Road. Planned 
around a small courtyard, the main volume is 
differentiated from the side wings’ by a 
curved aluminium roof which lifts up towards 
an existing party wall allowing extra light into 
the top rooms The other roofs are flat.

Gable ends and ground-floor walls are built 
in brick and support the first-floor in-situ 
concrete slab. Due to lighter loading, the 
first-floor walls can be. and are, expressed 
differently First-floor walls facing into the 
courtyard ate timber framed and clad m 
Finnish birch plywood. Although stained 
bright yellow, the visible gram of the plywood 
softens the impact, making the effect 
definitely warm, not brash

The mam roof build-up was initially 
developed in conjunction with BRE. Because 
It was the architect's fourth roof of this type, 
potential problems had been previously 
explored. The continuous ventilation gap. 
formed by battens and counter-battens, 
allows moisture collected on the breather 
paper to dram Even under the new 1992 
Building Regulation (part B3, table 14) 
a fire stop cavity barrier is not needed 
because the roof is under 10m in length. 
Thermal expansion is taken up by the 
sheet fixings.

The concave curve of the roof is formed by 
the I-section at the gable, enabling all the 
other structural members to be straight.

Timber purlins span across and are strapped 
down and built into the block cross-walls 
Aluminium sheets are simply screwed down 
to the battens; the sheets are mill-finished, 
curved off-site in a single length and have 
jomts lapped just once. A sine curve profile 
was chosen as, once past the internal roof 
structure, the curve changes to convex and a 
square section could crumple The large 
overhang is fixed to a galvanised tube which 
IS supported off the mam structure by 
brackets. An angle had to be added on site to 
provide extra rigidity.

The large aluminium gutters not only collect 
water but also act as eaves, protecting the 
plywood from the worst excesses of the rain. 
They are not laid to a fall (for visual reasons) 
and so always contain a shallow layer of water 
(inviting weeds to grow) but they are both 
strong and wide enough to walk along so 
maintenance is possible.

As with all buildings, general maintenance 
is important and the architect is currently in 
the process of instructing its clients in the 
building's needs It is possible, after 
prolonged rain, that the original party wall will 
become saturated and eventually cause the 
timbers in the flat roof to rot. But access panels 
in the void do enable the space to be 
monitored, and while not perhaps ideal, this 
traditional wall construction is not unusual.
And surely, regular 'check-ups' are part of 
what this building is about.D
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25 » bOfnm counUff 
baiiens

aiummum t>as5ing on 
60 » 50mm sw edge toiien

-t-

roof sheei OoUed down 
to 50mm dia ga.v siee 
tute. lubes entend 
lOOOnrmi into 'Oof m 
place of timber battens

breather membrarre

19mm bitch prywood fascia 
3ft 25 K 50mm battens

— 203 K 102mm curved RbJ

stee" wmcktw frame •

— double g'a^lng

3DETAIL SECTION AT CABLE END2 View into the courtyard. The 
large gutters also act as eaves 
and are not laid to a fall.
3 Detail at the gable showing 
the steel section, the only 
curved structural member. 
4Cross*section through 
courtyard and consulting 
rooms. The first-floor timber 
stud wall gives a larger floor 
area and thinner wall; all 
window reveal depths, 
however, remain constant. The 
buildings next door take up 
two-thirds of the party wall ; 
the coping was replaced along 
its length.
5 Roof plan. The curved roof is 
shown tinted.
6 Roof details. Access to the 
roof void occurs between the 
rooflights.

DETAILS
existing panv waii

I¥ DETAIL Cl— DETAIL Ol,DETAIL A

I

consuming room

<3 7<?

consulting roomcourtyard

3

I

7 .3.
4

<
<3

CROSS SECTION
Credits
location 1 Manor Place, London SE17 
client Doctors Higgs, Haigh. McKay 
and Reybiiin
architect Penoyxe & Prasad Architects 
project team Gregory Penoyre. Mark 
Tinker. Sunand Prasad with Evelyn 
Duff, Pippa Mansell, Simon Knox 
quantity surveyor Ken McCarthy 
services/M&£ engineer Fulcrum 
Daren Whiiebouse 
structural engineer Tiigram 
Partnership ReneWeisner 
main contractor EC Sames 
subcontractors; roofing and 
metalwork HLC Engineering, patent 
glazing Twide Paragon

public access to ttie backs of Walworth Road

courtyard

O'' oo%Project data
ccmuact JCT Intermediate 
site start date October 1 ^ 
cMnpleUon date June 1391

• -T

&
Q%
% OOO

Photo credit
Photographs by Denis Gilbert ROOE KAN 5
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Working Details
sepd/aiing rru$t>c -profiled alurmoiirn curved 

sheet bofted down to tube at 
ibOnvn cts. sheets 'apped bv 
one corrugation

50 t bOntm ms angle

bO X 50mm sw batten • 50mm dia gaiv stee< lube 
i»ed to bracket t»2**3 J boits

bracket fabricaied from 
50 X SOmm gaSr steel 
T-sectiO>' arid 150 x IbOx 4mm 
gaiv siee* base plate brackets 
at 1200mm crs

breather membrane

Oracket bolted through to 
limber structure with 
4 No coach bolts

26 K 50mm counter - 
batten \

■ 150 X 1 BO X 19mm 
plywood spacerk\\\

\ aluminiurri flashing

\
\ 60 X 50mm 

sw top rail - patent glaimg 4mm glass, 
lOrrvTi arr gap. 4 mm glass

\
100mm mirterai fibre quill

10mm plasterboard arx) skim

\
175 X K)mm sw purlin at 
400rnm crs

sw bottom ran and s<n •
I sw firings cut to suit pitch

T 225mm existing party wall\
c vapour control layer

emton 12mmpfywood-------

13mm asphai__
DETAIL e

lead flashing

12mm gap50mm cork msuation 
bonded m b-tumen and 
mechancallv fixed

100mm hlockwork

SOmm mm cork msuiation
cut to fall sw block'

felt vapour corttrol aver —• 19mm wbp plywood

T
Ipipework run m void 50 X 150mm swiotsis/

V 9 5mm plasterboard 50 X 150mm sw bearersI
±

Oj existing wall dry lir>ed with 
60mm mineral wool liner - - 
board with gypsum finish

0aluminium Hashing

Ialuminium gutter with 
400mm high back, jointed 
at bracket position al 
3000mm crs

II DETAIL C DETAIL D

1
•SOmm paper faced 

- mineral fibre between 
studsI

I
I
I 9 5mm plasteiboard

I
- vapour control layerI

I
i-e: breather membrane

25mm sw spacer
bracket fabricated from 
2 No 50 1 50mm gaiv sleei 
atxgies welded to 
150 X 150mm piale and coach 
screwed Ihrou^ to stud

50 X 100mm sw stud

------ 38 X 50mm sw battens

50 X 50mm douglas fir 
cover battens 12 mm wbp plywood

DETAIL ADETAIL SECTIONS THROUGH ROOF 6
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Working Details

3

Roof
Grandstand
Arup Associates The Sussex grandstand at Goodwood has a 
polyester reinforced PVC roof supported on braced-out tubular steel.

Goodwood might, like most racecourses, have 
had an immaculate green sward, and a rather 
motley collection of buildings. However, in 
1987 Arup Associates was appointed to 
prepare a masterplan for the entire grounds 
and, as part of this, to design the new Sussex 
grandstand

At ground-floor level the stand contains a 
betting hall, restaurant and meeting areas, 
and at first-floor level are the hospitality 
suites — narrow boxes with a carefully 
cordoned off section of balcony. These lower 
floors have a conventional framed structure, 
but the roof to the tiered seating above seems 
simply to float above them.

Next to the Sussex grandstand is a 
10-year-old concrete grandstand designed by 
Howard Lobband Jan Brabowski. Its 
north-facing concrete shell roof casts a heavy 
shadow over both spectators and the ground 
In order to make the new stand lighter. Arup 
Associates chose a fabric roof for the upper 
tier of seating

Lv
F

Acknowledgment
The editors acknowledge the 
assistance otjohn Pringle of Michael 
Hopkins & Partners in the preparation 
of this article 2
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Working Details

1,3,4 The new febric roof being 
erected. All three bays had to be 
erected simultaneously. The 
most stressed area of fabric is 
around the lifting rings; 3 shows 
the additional reinforcing layer 
of fabric provided.
2 One of the three masts. The 
small ring to the right (see 
also 5) allows a flag to be 
hoisted.
5 One of the cusps.
6The stand on a race day.

The lower levels of the stand are built m 
concrete, with a brick outer skin to match the 
existing buildings on the site The roof is 
supported on a steel framework, bolted to 
stub columns cast in the pierimeter beam to 
the coffered slab below.

Having chosen a fabric roof, the engineers 
embarked on a formfinding exercise, an 
Iterative process to find the best shape for 
both membrane and structure. The shallower 
the roof the greater the stresses on the 
membrane.

Wind pressures were estimated at values 
nearly double those in central London, but the 
greatest stresses come from within the roof 
Itself Here, the stresses are greater because 
the roof is assymmetncal. The maximum 
stresses are exerted at the lifting ring — the 
membrane is reinforced (with a second layer 
of fabric) just below it. In spite of its 
appearance the membrane has limited 
stretchability, so the exact shape had to be 
determined to allow the contractor to work out 
a cutting pattern.

The fabric is polyester reinforced PVC It 
was about half the cost, with half the life 
expectancy, of Teflon coated glass fibre. But 
both need cleaning (increasingly so with age) 
and m 15 years' time — the likely life of the 
PVC — superior fabrics may be available.

Coloured fabrics were a possibility, but at 
the time of specifying there were still 
questions over their colour fastness. The 
fabric used here is white, as are all the 
finishes to the primary steel structure. The 
steel was sholblasted, flame sprayed with

zinc, and finished with micaceous iron oxide 
and two coats of gloss paint. The gloss finish 
may need recoating every few years, but the 
barrier coat should last as long as the fabric. 
All steelwork directly supporting the fabric 
has a galvanised finish

The roofing subcontractor was Koil. who 
was also responsible for the roof at Michael 
Hopkins & Partners' Mound stand at Lord's 
cricket ground Apart from size and shape, 
one of the main differences between the two 
roofe is that the Sussex stand primary structure 
uses rods in preference to cables.

The Sussex grandstand is used for only 17 
days each summer, so it was constructed 
between one season and the next.

Erection of the roof took several days The 
fabric was brought to site rolled up, already 
welded into shape apart from one seam in 
each third. These allowed the fabric to be 
unrolled either side of the three masts, 
clipped on to the cables, and fitted around the 
cusps. The last three seams were then bolted 
together. Hawsers were used to lift the fabric 
via the rings The fabric around all three masts 
had to be lifted simultaneously. Bolts were 
jacked to provide the required pre-stress.

On the first try the fabric did not appear to 
fit very well, but on checking it was the 
steelwork that was out of place, not the fabric. 
Without the fabric in place the steel skeleton 
geometry was extremely sensitive to small 
adjustments to the pre-stress in the tie-down 
rods. Resetting these solved the problem. 
Restressing was carried out after four to five 
months. Koit will check it every year or so.D
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Working Details

PVC polyesier

bolt rope

7 Close-up of the adjustable 
edge strip.
8 Section through and plan of 
the fabric edge detail. The PVDF 
coating should make the fabric 
more dirt resistant.
9 Section showing the 
construction of the lifting ring, 
lowest elevation.
11 Roof plan. The bay size is 
bigger than at the Mound stand, 
but there are only three bays 
here instead of five, and no 
suspended peaks midspan. The 
patterning of the fabric is at 
least partly determined by the 
roll width.
12 South elevation.

powder

d>omfniijnT
wed9« clamp

— 55 boll

\

36mm dia zirc impregr^ted 
spiral strand catye

'-------powder coaled ss strap

CROSS SfCTlONPLAN

ADJUSTABlF EDGE STRIP DETAIL
8

m 193 7mm <}ia CHS mast

30mm plate

2bmm lug D'ate

2Smm plate

note orig.nai bar length 
shown dotted, once m 
final position the ba's 
are cut down as Shown

tie rod pm connector

6mm plate

45mm piate-

8 No 16mm threaded oa's — - poivesier reinforced PVC

3mm plate
Credits
lcx:ation Goodwood Racecourse. 
Sussex
client Goodwood Racecourse 
architect Arup Associates 
quantity surveyor Arup Associates 
services/mechanical and electrical 
engineer Arup Associates 
structural engineer Arup Associates 
lightweight structures consultant Ove 
Arup& Partners 
main contractor James Longley 
subcontractors: specialist steelwork 
Littlehampton Welding membrane 
Koit, lighting Thorn Lighting, Concord 
Lighting, glaring Avdon, brickwork 
Salveson Buck canvas awnings, 
screens Aiun Sails, blockwork 
Porticrete. washable paint Leyland 
Paint & Wallpaper.

60mm d>a bar pmneo lo 
doube toggle26mm piafe.------

•Tv.

N r>oie the double toggle 
gives freedom m two 
directions15mm plate15mm plate ] 

bent into ling

y double togge

V
323 9mm d>a C'i5 rxiu-mn

'20 » aj « Bmm HHS beni 
into ririgProject data

contract negotiated JCT80 
start dale August 19^ 
completion date July 1990

15mm piale bent into rmg

15 X 65mm aluminum — 
L«mpr%g fjlOClc

SECTION THROUGH CONEPhoto credit
Photograph 6 by Peter Cook 9
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Working Details

3?3 9mm clia boom

— »93 7mm did raking prop

giaied wird^creen - 
. pcconc steph —

-•

- 60mm dvj tie

\note the'2mm toughened 
glass windscreen is 
suppioried off the primary 
steel slructure end so 
independent from the cone 
floor slab

facing bnek

10WEST ELEVATION

Site fined overlap clamp «nttabricaied membrar^o mr-e'

EDGE detail enlarged onadditional ayer oi memorare 
to orov-de reinforcement

bracing rods
fACiNG PAGE

11ROOF PLAN

12SOUTH El FVATION
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Working Details
1 View of the infants' wing from 
the bowl, the external centre to 
the building. The timber decks 
have direct access to the 
classrooms—they are used for 
both structured learning and 
free play. The light structure isa 
contrast to the solid brick bases 
on the other more public side. 
The adjustable eaves detail can 
be clearly seen; here, in an 
attempt to reduce solar gain, 
the overhang is large.

1

External wall and roof
Primary school
Hampshire County Architects Simple, adaptable details are 
used in this brick and timber-framed school.

are affected by temperature more quickly 
than adults.

In response to the sloping ground, the 
structure changes to post and beam with a 
suspended timber floor Tapered insulation is 
used to create the fall on the flat roof, 
producing a thickness of up to 200mm; lifting 
the structure or using tilting battens is more 
common but dependent on good 
workmanship.

The loadbearing external stud walls were 
fabricated off-sile (pane! size up to 3.6 x 9.6m) 
and could be erected by two men. The vapour 
barrier is consistently breached by the 
internal boarding fixings, but the wall is 
drained through gaps between spacers, so 
trapped condensation can escape.

The chunky external timber deck is built 
from tropical hardwoods, iroko and keruing. 
The planks have semicircular slip-grooves — 
these have better self-cleanmg properties 
than a rilled (square) cut.

Timber-framed buildings have been 
thought to be unsuitable for school buildings 
because of their low fire resistance and 
maintenance difficulties; the small scale of 
this building reduces these problems and 
proves their worth. Structural timber 
members are obviously sized for charring and 
are finished with a fire-resistant lacquer; 
distances to the fire escapes are short. The 
limber boarding needs re-staining every 
five years. □

The new primary school at Whitehill, 
Hampshire, is tightly planned around a natural 
bowl at the top of a densely wooded site. 
Although its organic form appears complex, 
the school was simple to build and is simple to 
understand

There are two methods of construction — 
the solid brick outer 'crust' and a lighter 
timber frame, both using the same 1200mm 
grid. Principles for dealing with junctions 
were established and communicated to the 
builders either by quick sketches or verbal 
explanations on site. Junctions were designed 
to allow flexibilily — the eaves, for example, 
have a constant soffit profile but are easily 
adaptable to suit different conditions.

The section through the infants' wing 
illustrates the basic education and 
construction philosophy Small brick 'bases' 
used for quiet activities, are clad externally m 
timber — softening the crust — but have a 
cold, painted finish inside.

The timber-framed areas are open-plan yet 
subdivided by the floor and roof treatment. In 
the tiled wet area, large clerestory windows, 
although slightly shaded by the deep eaves, 
have produced excessive solar gain — blinds 
are going to be fitted. The brick side walls 
and floor tiles provide some thermal mass but 
the light structure reacts quickly to changes of 
temperature; it is easy to open the windows to 
allow through ventilation, but it will be 
slow to heat — a drawback as small children

Acknowledgment
The ediiois acknowledge the 
assistance ot John Campbell of Terry 
Farrell & Company and Lionel 
Ftiedland of Pentarch m Ihe 
preparation of this article
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Working Details
sfungle monondge macJe up 
from 2 No 100mm shingles

25x 38mfn sw battens

44 X 90mm sw bearing

50 X 25mm 
spacer t 4 layers of random width 

cedar shingles at 100mmI
qaiioe

ex 125 X 32mm 
sw fascia i 100mm fibreglass 

insulalion, laped arxl 
sealed

25 X 25mm 
sw battens

9mm exterior quality. ' ^ 
Finish ptywood

galv steel mesh vent

2 Detail at the iroko corner deck 
post. The handrails are not 
notched round the post; a 
section of rail is attached 
afterwards.
3 Two roof details (pitched and 
flat) are used in different 
overhang conditions 
throughout the building. The 
drawings show the fixed and 
adjustable dimensions.
4 Isometric of the timber deck.
5 Section through the infants' 
wing. The architect uses the 
two methods of construction — 
brick and timberframe—to 
form a range of spaces suitable 
to the various needs of the class.

/ex ^00 X 32mm fascia' i
' 50 X 50mm sw rafter - /

/
vapour check405 X 90mm glulam

/
19mm c4asterboard and 
skim with emulsion finishDETAIL A:SECTION THROUGH PITCHED ROOF EAVES

60 X 40mm GRP edge trim 126 X 50mm sw edge Wock 4mm vapour barrier 5mm cap sheet - -

3mm base sheet- ■-

-C. t 4.

f
34fnrTi min 600mm wde 
tapered insulation laid 
to a t 60 fall

ex 150 X 38mm t and g sw 
decking 1 / I

/ I

T 32 X I9mm sw bead—
4.Cradits

location Woodlea Primary School, 
Whitehill, Bordon, Hampshire 
clieni Hampshire County Education 
Oepaitment
architect Hampshire County 
Architects
county architect Colin Stanfield Smith 
design team Nev Churcher. Sally 
Daniels
technioan Jeremy Cox 
clerk of works Danny Pisher 
landscape design Pirkko Higson and 
Stuart Pearson
BtructuraJ engineer Watkinson and 
Partners Michael Wharf 
M&E engineer RHB Partnership 
quantity surreyor Dadson & Butler 
main contractor John Lay & Co 
(Portsmouth) 
site agent Russel) James 
nominated subc<HUraciors: 
mechanical installation Privetl 
Heating, electrical installaiton 
Renelec Building Services, domestic 
subcontractors: floor tiling A G.
Rutter, patent glazing British Patent 
Glazing. Oat roofing Pallard Contracts, 
shingle roofing Binfield Roofing Co. 
glazing Solaglas. plastering A P 
Easton, decorating W Poster, 
suppliers: specialist joinery John Lay 
& Co, bricks Redland Bricks, shingles 
Coll Building Products laminated 
timber Moetvea flat roofing and 
insulalion Ensco Baudei. 
uonmongery Elementer. terracotta 
floor tiles Melissa Peigusson Tiles, 
decorated floor tiles Life Enhancing 
Tile Co. paints & stains Valtti (Holman 
Specialist Paints)

4mm glass

r[ frameheadex 200 X 50mm sw 
double joists300mm constant cutback —

tex too X 32mm 
sw fa»c>4

Tex 125 X 32mm sw shipiap 
boarding, 9mm wbp plywood. ex 100 X 25mm 

I and g boarding

T 4lOmmgap,building papei.

poiyihene 
- -vapour 

barrier
75mm glass fibre insulation-

DETAIL Bisection through flat roof eaves

ex 200 X &0mrr> sw 

double |0IS(s ,,i

w

c
nh s— 4001 TOOmm variable <*star>ce T5

>6E80 X 44mm stiffener glued 
and screwed lo deck and 
edge block ,|'

sn
o

i tProject data
contract JCT1980 local authority with 
quantities
ske Stan dale May 1990 
completion date August 1991

f
ex too X 32mm sw fascia

Photo credit
Photographs by Charlotte Wood. REFLECTED PLAN AT FLAT ROOF EAVES 3
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Working Details
note rail to OOSI 
connection - 100mm * 8nvn 
Oia ;inc plated coach 
screws with 2&mm dia /me 
plated washers bolt 
recess peleied after 

mstaliaiiOF^
10mm buHnose radius to 
all post top edges

'44 s 57mm hand'a-l arrd kneeraii

I

70 * 44mm iroko spreader4
140 x 44mm keruifig deck 
boards with 4 continuous 
semicircular grooves 
<i«ed to |0isc or 
spreader with ss 
countersunk wood screws

2 Wo gatv stee' bolls

Ak10mm gap between 
boards

rx>le all chamlers 30 x 30mm

~ 219 X 57mm ifoko deck 
KXSIS

125 X 125 X lOnnm 
QaW steel plate

144 X 144mm iroko post

300 X 300mm pc cont piers

4 ISOMETRIC OF DECKING

DETAIL A cedar shingles on pitched
roof

lead flashing

I'nigh pertormance 
root system

duubie-gid/ed pater i 
gta/ing wth opening 
liqhls

|i \ gutter -1406 X 90mm glulamI |i|i Shiplap boardir^ on
battens on cavity bock wallex too X 100mm sw hangerex too X 100mm sw post IDETAIL B 1-] uplighter

^ ' hw louvres II"t
*' Iinternal taufaced 

brickwork with emulsion 
timsh

paired beams bolted lO 
hangersHoor construction 

carpet 25mm 1 and gsw 
Moor boards. 25mm rigid 
foam Hoor insulation 25 
X 19mm battens 225 > 
50mm floor joiSts at 
400mm ers

I—hardwood external door
lloof constfixrlion 19mm 
terracotta tiles. €mm 
adhesive. 25mm bonded 
screed, 150mm cotk s'ab. 
polythene dpm. compacted 
sand \

100 X 50mm (OiSl to *>ct

deck tarmacadam play courtI* 1
T TfI COTK trench Ml 

foundation
•25mm coir mattmgbnek sleeper wallanil vermin 

mesh I
' Poe duel compac!e<l sard

I I 100mm blinding coitc

5 SECTION THROUGH INFANTS'WING

-100mm dia veniilaiion 
pipes at 1200mm eVs
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Working Details
1 View of the roof structure 
showing its twisted form. The 
breaks In the roof—formed by a 
split in the double channel 
spanning member—reflect the 
staggered floor plan of the office 
(north! block.

(A
n
SJ

1

Roof
Office
Arup Associates This twisting steel roof structure successfully 
bridges the gap between the different geometries of two blocks.

was added to counteract the effects of uplift or 
slippage (depending on the pitch) and acts as 
either a tie or a prop The double channel 
splits at two grid lines (in response to the 
staggered office floor plan); each channel 
takes a different pitch, which has the visual 
effect of breaking the roof into three

Every element of the roof build-up has lo 
twist, A mock-up of the most extreme case 
was done on site to prove that the chosen 
materials would be suitable. Profiled metal 
decking trays span across the top of the 
channels to form the structural deck; this acts 
as the vapour control layer and holds the 
insulation in place Timber counter boards 
maintain a 10mm air gap above the insulation 
and close boarding provides the continuous 
backing for the felt and terne-coated stainless 
steel. The metal roof is seamed every 450mm 
with a capped joint, These relatively thin 
strips allow the differentiation in width (due 
to the radial twist) to be taken at the upstand 
of the cap — enabling the sheet to be a 
constant width

The ceiling is made up of non-demountable 
microporous acoustic panels. These sit 
between the channels and are hung from tags 
which wrap over the deck upstands (so not 
puncturing the vapour-control layer). 
Sprinkler pipes run up between the double 
channels. □

The new office building for Royal Insurance 
provides a self-contained work and leisure 
space for ICXX) people, it is situated in the 
Peterborough Business Park, five miles to the 
south-west of town.

The dual nature of the building is clearly 
articulated through the planning and 
structure. The south (entrance) block has a 
radiating steel frame which gives the 
flexibility needed for the variety of support 
facilities, while the office floors, with their 
consistent planning and loading, use an 
exposed in-situ concrete frame The two 
wings are cormected at ground level by an 
internal street.

The roof to this street follows the radiating 
gild of the south block. Us elegant, twisted 
form appears wilful, but it is based on a 
rationale which gives an order to the 
otherwise unruly space. The dimensions and 
pitch of the steel roof structure at each grid 
line were calculaJed by setting two 
constants — the height of the south clerestory 
window, and the height from the edge of the 
concrete roof slab. Variations in pitch (20-50°), 
span (3-1 Im), and the desire to keep the 
details constant mean its structural efficiency 
is inevitably compromised. A double channel 
spans the space and is supported by 
pin-jointed struts; a 50 x 50mm solid square 
section, in the plane of the south clerestory.

Acknowledgment
The editors acknowledge the 
assistance of Lionel Fnedland of 
Pemarch in the preparation of this 
article
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Working Details

terne coated stainless steel on felt
pressed galv steel ndgc section

12&X IZrrim swboarding teme-coaied siam'ess 
steel cladding

lOOx 12mm sw — 
close boarding

9- spacer\ w
10mm »r gap — I' :V

flexible vapour-control layer

\

::.iiI\
t :> ig3mm butyl strip c - powder-coated aluminium 

window frame2 • \-80mm insulatiort quilt UK-

rgalv steel roof deck

- mullion bracket 
fabricated from 10mm 
plate at 1600mm crs

aluminium sheet ■ I

I
/I

» I 24mm double glazed uni 
6mm loughei'ed glass I2mm 
gap. 6mm toughened glass

V I* \ 200x100RHS

I

I
Zpurkn to provide 
continuous edge fixng 
for ceilmg panels

3
2 West elevation, where the roof 
is at its narrowest and steepest 
pitch.
3 Detail at the south clerestory. 
The sprinkler pipe can be seen 
running up between the double 
channel — this neat solution 
avoids the need to constantly 
puncture the ceiling panels.
4 Section through the north 
clerestory (atthe minimum 
pitch).
5 Cross-section.
6 Isometric at south clerestory 
showing roof and gutter 
build-up.

625mm wide microporous 
acoustic panel

114 X 6mm CHS

- 2 No 381 X 102mm chanrwis

eluiTunium
flashing

rigid ptastKT

I powdercoaied insulated 
- sill panel

V

' i 1
frc beam

T
J_U

1 TV'
70mm profiled alummium 
roof deck 4

DETAIL A —SECTION 
THROUGH NORTH CLERESTORY

Credits
location Royal Insurance House, 
Peterborough Business Park 
cbent Royal Insurance 
architect, engineer and quantity 
surveyor Amp Associates 
landscape consultant Derek Loveioy 
and Partners
management contractor Bovis 
Construction
subcontractors: street roof structure 
Robert Watson, street roof covering 
Hook and Slate, sprinklers Chubb 
Fiiekil

detail A

south block north block

DETAIL B ■

M L office

c
officecomputer suite

r gardeninternal
streetoffice support office

Project data
conuact Managemeni Coniract 
site Sian date March 1989 
c<MnpletK>n date March 1991

X

— service tunnel
CROSS SECTION SHOWING THE 
STREET AT ITS MINIMUM WIDTH 5
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Working Details
tern« coated stainless steel 
ciaddir>g on (etlBOmm insulation

125 » 12mm sw 
'Close boatdmg625mm microporous

acousiic ceiling panel

too X 12mm swZ purlin to provide
counter boaidscontinuous edge for

ceiling panel

500 X 90mm pioliled gaiv
^50mm gapsteel decking trav

contiiHJOus vapour control 
layer to top o< steelwork

PVC single membrane gutter

— 100 X 76 X 8mm RSA

25mm wbp plywood

continuous sw packing, 
gaps between ends sealed teOxSOx 10mm RHS

8mm diam butyl slnp-----------

331 X 1C2mm channel—

teine-coaied stainless
steel fascia

114 X 6mm CHS

powder-coaled
aluminium sheet flashmq

50mm dia spnnkier pipe

50 X 60mm solid sauare-
section

?0nim ptuliled aluminium
roof deck

300 X 200 X 20mrr
base plate 200mm Z-purlm

6
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Working details

9t/i3
M
+
W

2

Roof and windows
Office
Jestico + Whiles designed the new atrium in this warehouse 
to maximise the entry of natural light and ventilation.

3
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Working details

4

No 20-22 Stukeley Street was an Edw.ndian 
warehouse built on a corner site in London's 
Coven! Garden. The buildincj was divided by 
a small, dinc?y lightwell The brief was to 
conveit the building into office units within a 
budget of approximately £ 1 2 million (about 
£60 per sq ft)

The key to the architect's approach was to 
give the building's useis a high degree of 
control over their environment by using 
natural light, natural ventilation and by the 
provision of self-contained, gas hied heating 
systems on each floor

An atrium has been created with circulation 
and sanitary accommodation on either side of 
a vertical shaft — all covered with an 
undulating glazed roof and open along both 
Sides The offices are open plan and can be 
partitioned by tenants.

Glass casings to the lifts and specially made 
glass lenses on the balconies allow light to 
fillet down through the atrium, and stainless 
steel wire mesh screens along the inteinal 
parapet are used to bounce sunlight down the 
walls
pass through the screens To make maximum 
use of the daylight, window sills in each office 
are taken down almost to flooi level and thin 
cable balustrades act as safety baniers.

To create an environment relying on natural 
air circulation, the atrium is used as a 
ventilation shaft in which hot air rises thereby 
drawing air from the offices For this to work, 
the windows onto the alnum and street have to 
be open with few restrictions between It is 
intended that when air flows across the top of 
the roof from the lower side to the higher, 
negative an pressure will be created at the 
mouth of the wider opening, drawing an from 
ihe atrium During winter, windowsare 
unlikely to be open and the air m the atnum 
will remain static In practice this set-up

would be better if it did not rely on the 
vagaries of human nature to keep windows 
open, particularly given that there will be 
draucjhts. Further complications would arise if 
the floors were partitioned

Being an open atrium, only one smoke 
detector was required to operate 
electro-magnetic closing devices on the glass 
windows to the offices When a window is 
opened an electro magnet keeps the vertical 
spring in tension If the current is switched off 
the spring is released so closing the door.

The roof to the alnum is made up from a 
Greenberg's Thermospan glazing system on a 
galvanised mild steel siructuie of undulating 
T-beams with T-purhns bolted on to them The 
web of each purlin is gripped by cleats 
welded to the web of the beam, so the flanges 
of the purlins and beams remain flush 
Welded to the top of the purlins are flat plates 
to which are bolted 170 x 170mm T-plates for 
the glazing. Horizontal slots allow for 
tolerance when bolting on the plates 
The glazing system is made up of 
1500 X 1200 X iOmm toughened glass sheets, 
(gripped in each corner by a bolting system 
and sealed along the joints by silicone sealant 
The beams are supported by circular hollow 
sections anchored down to concrete beams

The structure is stabilised to prevent 
movement
with steel cables, and the two central vertical 
supports also braced diagonally to stop the 
beams toppling over like dominoes The stub 
columns at the low end of the beams are 
stiffened to prevent the structure from tilting 
from front to back

Uplift IS a problem that occurs in all roofs — 
here the roof has been designed to create 
the effect To counteract this, the beams that 
suppoit the glassare considerably larger 
than normal □

mesh was used because air has to

the end bay braced diagonally1 The atrium at fourth-floor 
level, with the roof access stair 
behind.
2 A rear view of the lifts, from 
the fourth-floor office.
3 The windows between the 
offices and the atrium.
4 The entrance area. The 
reception desk is galvanised 
mild steel.
BThe atrium at night. The end 
bay of the roof had to be braced
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Working details
ss cable clamp discspulley galvanised steel bracket 

with fixing cleat
4mm dia SS cablecable tensKXiing spring

— A (Z)i?ro o[sr®l°l °

draught seal I—door position whenedge o< reveal glass earner clamp |open

rubber edge seal on glass

DETAIL OF WINDOW 
OPENING MECHANISM

•& *31

4mm dta ss cable

6
6 Exterior of the refurbished 
buiiding.
7 Window eievation and details, 
and, below, a typical floor plan 
and section. The plan and 
section show anticipated sir 
movement. Air is drawn out of 
the atrium because of the 
negative pressure created by 
the shape of the roof, to be 
replaced by air entering through 
the window openings in the 
outside walls.
SSectionthroughthetopofths 
atrium showing the stair and 
roof, and above, roof details.

•electromagneiic hmpei , 
magnei — keeper fixed to— 
cable T?

1ss 0 handle -

I ' •— shock absorbing spring „I

cable tensioning spring -

___ 1
ELEVATION OF GLASS WINDOW 
BETWEEN OFFICES AND ATRIUM

track smc-coated ms 
charnel with ss rail to take 
wheels of the earner

black PVC guide channel 
fixed to angle 
25 X 2S X 60mm long 
angle

galvanised steel bracket 
with fixing cleat30 X 30mm ms box -

draught-excluding brush
painted
render

200 X 100 X 5mm mill 
finish aKimimum si* plate fixed With couniersi^ 

screws
■V

- glass carrier clamp

draught strip-
- lOmm toughened glass 44

/ 0 4Oo.
VERTICAL SECTION THROUGH 
HEAD OF WINDOW

VERTICAL SECTION THROUGH 
BASE OF WINDOW
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Working details
10mm tougheneO glasssilicone sealantnylon cone

10mm toughened glass

*

l/i silicone sealant
rubber washer ss spacer

ssbolt
— boll170 X 170* 10mm 

galvanised ms spring plaie spring plate

&
7170 X 70 X 10mm 

galvanised mild steel 
plate

<s>Z k
&/

------ boll102 X 152 X 13mm 
galvanised ms 
purlin notched around- 
mam beam

k>
steel plates welded to 
main beam

2 Mo 100 * 100 X 8mm ms
pleies welded top
and Side to mam beam-----

210 X 260 * 15mm 
galvanised ms 
T-section beam

M
purlin

DETAIL THROUGH ROOF GLAZING SYSTEM ISOMETRIC OF GLAZING AND STEELWORK JUNCTIONS

15x15mm weldmesh as • 
birdscreen between purlm 
and glass

r-j.

100 X 100 X 1.6mm 
prefabricated aluminium 
bo* gutter and downpipes 
supported on 
130 X 25 X 6mm ms 
brackets welded to purlin

2mm perforated stainless-it—♦
steel sheet reflector cm
fabricated curved ms
T-section

115mm CHS column 
anchored to concrete210 X 260 X 15mm

galvanised ms beamT-beam

15x15mm weldmesh as
copingbirdscreen between purlincoping

and coping

115mm CHS column 
anchored to concrete 
beam

a 2L
i c'e •

folded steel plate treads
bolted to supports bolted------ -
to strings

ss handrail

angle framed bridge deck 
with solid glass lens infill

4^v~ ft od, 0
jO

203 X 140mm ms 
T-section bridge beam 
bolted to brackets

203 X 140mm crankeb ms 
T-section string bolted to 
brackets fixed back to 
building structure

8SECTION THROUGH ROOF AND FOURTH FLOOR
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This play centre — 
originally designed as a 
prototype — was 
adapted to the needs of 
the client and site. 
Glu-lam beams 
support a metal 
decking roof and give 
the building its 
distinctive shape.

Related article
Building feature 
W6Jg.91|

This 404 m" play barn is formed from a series 
of glu-lam arches fixed to the ctincrete 
foundations with — and kept off the ground 
by— steel T-j)ieces. Proprietary aluminium 
decking. withaU-valueof0.18 Watts/m^ °C. 
wraps round the arches to form the roof 
and north wall. The gable walls are plywood- 
clad stud walls, and the vertical south wall is 
glazed, but then protected by I'oller shutters 
fixed to the arches.

The outer skin of the decking—an 
insulated sandwich — is bent to 5 m. such a 
tight radius that it shows some crimping at 
the edges (although this radius was 
advertised as achievable by the 
manufacturer).

The steel windows in the south wall were 
preferred by the architect to aluminium 
windows because of their lighter sections. To 
protect this wall from vandalism at night, to 
prov ide a space for storing play equipment. 
and to shield the building from excessive 
solar gain, each bay is fitted with a roller 
shutter. Standard shutters had to be adapted 
to allow them to be fi.xed centrally, and follow 
the curved profile, l)etween the glu-lam 
arches. The steel plates carrying them are 
fixed to the universal beams above the 
columns which support the windows.

The shutters are ojierated from switches 
behind the glu-lam arches. Each switch 
operates three shutters—it takes one 
person about six minutes to close up all the

shutters at night.
The architect oiiginally considered 

formi ng gates in the end walls bet ween t he 
glazed walls and the shutters, but chose 
mesh infill panels instead, for greater 
security. The 1.5 mm perforated metal sheet 
panels are framed with 40x40 mm 
galvanised steel angles fixed to the 
structural slab.

The external plywood to the gable walls 
was intended to be finished with an epoxy
resin coating, but the client chose to simply 
varnish it, and, when the inevitable gi’affiti 
appeared, to make cleaning it off and 
revamishing the panels a play activity. This 
requires committed management to avoid 
the building looking shabby very quickly. In 
the eight months since the building oj)ened, 
the varnish finish to the arches has almost 
completely disappeared — possibly due to 
the specified finish (two coats exterior 
quality varnish) not being correctly applied.

The glu-lam arches were positioned on site 
by using two runs of 48.8 mm dia steel tubes 
as spacers, and these were then used to 
support the lighting. Once erected the roof 
jirovided lateral restraint and wind bracing 
for the arches.

A German underfloor heating system 
warms the building. Once installed, it is 
impossible to repair without digging up the 
screed — but the buildingitselfis only 
expected to have a life of 20-80 years. ■
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1 View of the play bam from the 
south-west. The glu-lam arches give 
the building its distinctive shape.
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2 Cutaway isometric showing the 
structure of the building.
3 Typical cross-section.
4 When the shutters are down, this 
space is secure—protecting the 
glazing from vandalism and 
providing stor^e space for play 
equipment.
5 The column supporting the 
windows in the south wall.
6The srch/ground junction, with 
the guide for the roller shutter 
to the left.
7 Detail section at the head of the 
roller shutter.
8 Detail section at the base of the 
north wall. The underfloor heating 
should prevent the uninsulated 
masonry wall from creating a coM 
brir^e.
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TEMPORARY STRUCTURE
VISITORS’CENTRE 
Alsop, Lyall&Stormer

I
3

This curving steel 
structure is clad in 
plywood, insulation and 
a PVC'Coated fabric. 
Light allowed through 
perforations in the 
plywood and insulation 
gives the impression of 
a sunlit inferior, even on 
a grey day.

Once these were fixed to the foundations 
the plywoo<l was screwed on. Three layers of 
scored 6 mm plywood were used to form the 
tighter curves, and 19 mm ply elsewhere.
But before the roof sheeting was fixed it was 
laid on the ground at the site, and templates 
were used to cut perforations out of both the 
plywood and the insulation which is stuck to 
it. These slots allow daylight to pass through 
the outer, flame-retardant, membrane to the 
centre of the building. They are not 
transparent but their shape and disposition 
is such that the internal effect, even on a grey 
day, is of dappled sunlight.

The outer skin is a PVC-coated f>olyester 
membrane, stretched around the building 
and fastened at the underside. The wrinkling 
at each end is the result of the friction 
between the membrane and the closed-cell 
insulation — several weeks were spent 
trying, unsuccessfully, to eliminate it. The 
streaking now apparent at the bottom of the 
fabric ought to be able to be washed off.

The floor appears to float within the tube, 
and the space below not only contains the 
services but is itself a plenum duct for the 
heating and the air-conditioning that may be 
necessary in very hot weather. The air- 
conditioning units are the only items located 
ouside the building. The air is supplied and 
extracted through floor grilles. The 
electrical main runs between steel angles. 
Underfloor insulation is provided by air

1 Looking ea«t to tb« visitors' As part of its commitment to architecture,
centre, with Cardiff Bay on the r^ht the Cardiff Bay Development Corporation
2 The structure of the building is 
cfearfy, but not aggressively, 
expres^. The underside <rf the 
tube is pleasingly free of clutter 
and litter.
3 Most of the interior is used as 
exhibition space. The perforations 
in the ptywood and insulation allow 
1^ to percolate through the 
f\C-coated membrane, ghing the 
effect of sunlight and shade even 
on a dull day.
4 View across Cardiff Bay throi^ 
the end of the tube. The patent 
gtazii  ̂Is protected by being 
instaUed one bay in at each end of 
the building. To prevent ponding on 
the plywood at ^ bottom of the 
ellipse, holes have been drilled 
along each side of the lowest cress 
members.

ran a comi>etition for the design of the first of 
its new buildings — a visitors’ centre. The 
competition result was announced in March 
1990, work started on site in June and the 
building was completed four months later.

Although it has had to comply with 
planning and building control requirements, 
the building is temporary, and will probably 
have to be removed from the site by 1993 — 
possibly to be re-erected elsewhere.

But as so often with temporary buiklings, 
the architect, freed from the straitjacket of 
at least 10 years’ liability, has allowed 
himself to be more innovative than he might 
otherwise have dared.

The resulting structure is eye-catching, 
attracting people to the visitors’ centre even 
if only out of curiosity about the building.

The distinctive tube is formed from a 
series of steel ellipses at 2.4 m centres (to suit 
plywo(Ki sheet sizes), raised above the 
ground and supjwrted by a flattened, 
M-shaped steel structure. Lifting the 
structure up not only raised its profile, 
literally, it also allowed it to be neatly 
cantilevered over the dock wall so that its 
very south end floats above the water.

'ITie steel ellipses were brought to site in 
four parts (top, bottom and two sides) and 
were fabricate<i on site in pairs linked by the 
cross-members.

AduiewMgineirt
The editors acknowledge the 
assistance of John Campbell of 
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Lionel Friedland of Penlarch in 
the preparation ohhis article.
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cushions — encapsulated in aluminium foil.
The only jwnetrations through the 

building are on the underside.
One of the most traditional aspects of the 

building is the vertical patent glazing 
recess^ 2.4 m into each end of the tube.
Because of the curves it was relatively 
expensive, and the double-glazetl units have
no guarantee because they are not 
conventionally sealed along their curved 
edges — curved sections were too expensive. 
The glass is 6 mm laminated clear float, 
fUm-coated, because toughened glass could 
not l>e cut and processed in time. ■

□Ci
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5 Cross-section through the 
building. The elliptical shape is 
followed through in the design of 
the stair, which when folded back 
into the building continues the 
shape of the tube.
6 Long section through, and plan of, 
the building (cross-members 
omitted for clarityl. The outline of a 
model of Cardiff Bay can be seen on 
the right side of the plan.
7Close-up showingthe junction of 
the waits and the floor.
8 Close-up at one of the entrances 
to the building sho«ring the three 
curved layers of plywood.
9 Details of the patent glazing and 
the wall/floor junction. The detailing 
of the patent gazing, although 
acceptable in a temporary building, 
is relatively crude. But special 
patent glazing sections and glass to 
accommodate the curves would 
have been very expensive.

Credits
l<K(itio7i east of Pierhead Building, 
Bute Docks, t'anliff Bay 
clievt Cardiff Bay Development 
Cor|>oration
orrAiYrrf Also}), Lyall & Stdrmer 
aiThitectiovl team William Alsop, 
.John Lyall. PankaJ Panrtya ()>roject 
architect), Ulrike Dom. Simon 
North, Tony Reason 
(fuavtity nil rivyor Roger Farrow 
sfnirlnralf’HjiHCfr Atelier 1; Neil 
Thomas. David Dexter 
mechniiical coiiniillatit Ryhka, 
Smith Ginsler& Rattle 
mtHHfow/mrrorConstructorsTern 
mibcotifmctoi-n: nteel ntrurfiire 
Sheetfabs(NoUingham)./nbr/r 
Landrell Fabric Engineering. 
(ightivgSKK Lighting, itir- 
cow<fiY(o)M)iy McWTiirler SW’EB. 
/»«Mrfmi/sIAE Indu.strial & 
Agricultural Engineei-s. 
niippl ier: plyuiMMi u lul eh iptxM >il 
S, Silvermans Sons.

Ptioto credit
Photograjihs by Charlotte WoimI. 9

AJ 24 April 199! 133



STRUCTURE AND ROOF
HERITAGECENTRE 
Andris Berzins and Associates
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1 Cedar roof shingles are used 
everywhere except on the main hall, 
which has a tiled roof. Preformed 
units are used for the hips.
2 The Heritage Centre is set in a 
mature Scots pine plantation in 
Windsor Forest.

Moiv ht*avy tiniluM’ i.-< evident ontiie 
iiiulerside of the cloister walkways. 200 mm 
half-round timiters support the planted roof 
formed from plywood decking whieh ^lued 
and clo.se .screwed to form composite 
loadhearing panels.

Shingle r«)ofs are uncommon in this 
country, although shingles are readily 
available. The con.struction is similar to that 
for a tiled I’oof, e.xcept that lheshingU*sare 
1)00 rnm long. l>aidon battens at 12') mm 
centres the roof is always efft'ctively covered 
by four thicknesses of shingle. The warm 
roof consists of insulat ion laid on lop of 
b.o mm plywood, which sits on 97 .\ 50 mm 
i-afters at (500 mm centres. The shingles art* 
e.xpected to last for at least 10 t<j (50 years.

S(jrne oft he timber inside the haliis 
very large— the biggest section is 
4(M)x200.\90(K»mm. 'I'his wasnot only hard 
to souiTt* (some was evtmlually found in 
Nt'wcaslle), but difllcult tt»check for 
moisture content. This was particularly 
im{)orlant because of the innovative joints 
that the consultants wanted to use.

Some of t lu* most comph*x timb<*r joints in 
the building are conventionally denied, hut 
for beam to beam and upright to cross beam 
connections, where* historically tenon joints 
might have been used, the structural 
engim*ei' designed a re*sin fixing. 'Pin* 
techni<|ue uses toot hplate connectors and 
stainless steel stmls resin bonded into timber

Bracknell Heritage ('entre foi*ms a gateway 
to the 1050 ha of woodland, part of Wind.sor 
For(‘st, that the Crown Kslate (in 
co-of)eration with Bracknell Forest Boi'ough 
C-'ouncil) have opened to the public for the 
Hrst time. 'I’he building is surrounded i)y 
mature Scot pines and has accommodated 
existing ti-e(‘s in its ijuadraiigles.

The main building provides an exhibition 
ball, anaudki-vlsual theatre, reception, cafe, 
education base, and shop. I hnrsing for forest 
rangers, wen'kshops, oj'llces, atemporai'y 
exhilntion area and a lookout lower also form 
|)art of the complex.

The main building is planned amund two 
quadrangles with covered walkways. M(Jstof 
this is single slt)i-ey. built on a structural 
timberframe (at 2.-1 nuentres) which 
su[)|K)itscedai’shingle roofs. 'Phe dominant 
h ni high hall has an internal heavy Douglas 
fir fi'arne on a 2.1 m grid carrying a (ik‘{l roof 
(tiles were used here to eniphasi.se the hall's 
iiniHirlance). A base storey of loadbearing 
masonry supports a mezzanine llooi'and 
studfi-ame<l galleri(*s.

Before you enter the building ycui .see the 
first unusual limber feature. 'Pile jMirtico is 
sujiported on eight tree trunks, still covered 
in bark. Local l)ougla.srirswere.selecled. 
felled, and erected gi'eeii. 'I'he bark was only 
left on to in-event I he limber from drying out 
too(juickly, but the client liked it and in.si.<ed 
on its pi’c'servalitm.

AclinoiirMgnieiit
Thf ackiiowii-ilKt- tin-
;i.ssislaii»fitr.l(jhii('aiiiplH’lliifTt'rrv 
t'arrfll &i rumpany. anii l.iom-l 
Fi'ie<llan<l of l’«'tilarfh in tiu- 
]>i'c|)arHUnn of I his ail ii-it-.
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emi jrrain. ll has developed from the use of
resin fixinjrs to conserve historic timbers —
Amiris BerzijisandJamesTvne, the
en^neer. had previously restored the Xo o
Boathouse at Portsmouth Dockyard to form
the Mary Hose Museum.

'i'here was little available jruidance on the
use of resin fixings in soli<l timber, so the
client ajji'eefl to cj)inmission a testing:
projn’amrne at the Polytechnic of('entral
London, where initial testing had alrt'ady
taken place. As with traditional moi’ticed
joints the tests showed that, even under less
than ideal coialitions, with, for instance.
oversized holes, loo little resin or poor
(piality wood, the timber sheared b<*f«u*elhe
joints failed.

On site the main problem was in
determiningthe moisture content (the target
was 20 per cent at erection. M j)ercent in
use) in such large sections, because BS 4471
only re<}uires testingl)y short prongs. The
way round this proved to be by (jven drying a
length of limber ami calculating the moisture
content by weight, then comparing this with
the prong test ixcsults. Testing u.sing^lT mm
prongs achieved results comtjarable to those
resulting from the (jvemiryiijg method, but a
resin foi'inulation tolerant ofdainpness was
also used.

Douglas fir was used fin-all the -structural
limber. It was the strongest structural
softwo(Mi available in the sizes retpiired.B
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6 Section through and isometric of 
one of the shingle roofs. The 
counter battens are secured by 
helical, hammer*driven twist 
fixings. Compared with other roof 
finishes shingles are light and 
provide good thermal insulation, 
but may require treatment with a 
fire retardant. Their thichness is 
likely to vary from approximately 3 
mm at the head to 10 mm at the tail. 
They come in random widths from 
7S-360 mm. The minimum pitch 
they require is 14 .
7 Axonometric.
8 Isometrics of three of the new 
timber ioints in the hall that use 
resin, l^ide a traditional mortice 
and tenon joint (shown with a tint). 
Testing showed that, without the 
connectors, the new, stainless steel 
studding joint was significantly 
weaker. At the bottom, an isometric 
of one of the entrance portico 
columns.
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I.«nanton and Son, roof shingles The 
Loft Shop, rainzt'flfe’rprfK/Hi’f.s 
Marley Extrusions, aluminium 
gutteringand light ss components 
JohnOfford. DOW
Con.struclion Products, 
pit rpose-niade doors and windows 
NuthallsJoinery (Wickens Group), 
resin 8 and a nr ilia ry equipnien t 
Rutafix Resins-

Prajectdata
contract
JCT 80 LA with Quantities 
storf o»i site May 1989 
completion November 1990

Photo credit
Photographs by John Linden. 8
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Working Details

1 The front of the house in 
Hampstead, north London.
2 The newgiass extension, on 
the north-facing rear of the 
house. The ground slopes down 
to the back of the house, so the 
base of the glazed structure sits 
on a concrete retaining wail.

1

Glass structure
Private house

his olTice, which had already stretched the 
potential of glass in the Now and Zen 
restaurant in central London — started to 
explore the possibilities of all-glass 
construction.

The resulting 3.375m-wide extension runs 
along the entire length of the back of the 
house, with a new 150mm floor slab turning up 
to form a 700mm-high retaining wall. Fixed to 
the top of the concrete upstand at 
approximately Im centres are open-ended 
steel shoes, into which slot laminated glass 
columns. Laminated glass beams span from 
these structural cantilevers to a new recess 
formed within the back of the house, and lined 
with a steel channel- Concealed inside the 
recess are steel angles between which the 
glass is pinned (allowing it to rotate).

Movement is also allowed at the 
beam/column junction (a mortice and tenon 
joint) — and between any two hard surfaces is 
a layer of silicone.

The roof and wall panels are built up from 
two layers of toughened glass (laminated) and 
an outer layer of low-E glass, separated by 
glass spacers (cut by water jet). To achieve 
optimal comfort levels and avoid the winter 
'chill factor', Mather opted for heat-radiating

Rick Mather Architects This elegant house extension 
uses glass for its structure and its heating, 

as well as for its light and views.

The owners of this listed eighteenth century 
Hampstead home wanted more living space, 
but did not want a conservatory or a cold' 
building The house had other problems, 
including a kitchen/dinmg/livmg layout 
designed for a household with servants, and a 
dank area of garden at the back of the house 

After 19 months' discussion, English 
Heritage and the local planners agreed to 
Rick Mather’s proposals— for a glass 
extension to the north-facing rear of the house. 
But part of the agreement was that there 
should be no aluminium glazing bars — and 
the client did not want 'repro’ So Mather and

Acknowledgment
The editors acknowledge the 
asistance of Lionel Fnedlandof 
Pentarch in the preparation of this 
article.
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Working Details

glass. It IS no longer available in the UK — the 
heating film had to be applied in Finland. The 
Finnish double-glazed units have aluminium 
spacers and black adhesive. For assembly 
vi/ith clear spacers and adhesive (a painlable, 
ultraviolet-activated glue) a German firm had 
to be used

3 Through ventilation ia allowed 
by the two glass doors I which 
also have glass handles) at 
opposite corners.
4 The new structure at night. 
The extension has no exposed 
light fittings. Fluorescent tubes 
are concealed at its junction 
with the original house, and 
below strips of glazing between 
the glass columns. There are 
also light sources directly 
beneath the columns.
5 The main glass door leading 
from the extension to the 
terraced garden.
6 One of the joys of this 
extension is that the glass is 
warm to the touch — the glazed 
panels incorporate a heating 
film.

The second 6mm layer was added by the 
heated glass supplier because the German 
panel assembler would not bond directly to a 
leaf with an electrical current running through 
it (the current actually runs through the 
invisible metallic coating).

The low-E glass prevents excessive solar 
gam, although as the extension is on the north 
side of the building it gets little sun.

The self-load of the glass is O.SkN/m', more 
than enough to compensate for wind suction, 
and there are no overhanging edges. (The 
ability of the glass to take loads was recently
tested by a burglar attempting to escape 
across the roof

4
leaving his footprints). The 

engineer also satisfied himself that 
permissible tensile stresses in the glass 
panels would not be exceeded 

Lighting is provided by fluorescent tubes 
running continuously around the perimeter of 
the building, beneath etched glass panels 
between the columns 

Mather also took the opportunity to replan 
the kitchen and dining area — the gloomy 
dining room is now a light, airy, L-shaped 
room, twice the original size. The house was 
extensively refurbished, including 
re-rendering of the back wall, and a land 
drain was laid around the extension.

The thickness of the glass gives the 
extension a green hue and some of the 
silicone joints are very thick, and the time 
delay m replacing such special panels is 
already evident (one of the original panels 
arrived broken and has taken months to 
replace). But the client is delighted with his 
innovative extension, □ 5
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Working Details

WORM'S-EYE ISOMETRIC
SHOWING REAR ELEVATIOI

/

7 The junctions of the glass 
components are quite neat from 
the inside.
8The junctions were harder to 
achieve successfully externally. 
There are silicone joints at all 
the main junctions.
9 Plan, exploded isometric 
showing the construction, and 
at the top a worm's-eye 
isometric view of the rear 
elevation.
10 Details of the key junctions.

K*yto9
1 1600 » 1500 * 12mm composite 
glass panel
2 Glass spacer
3 1600 X 1500 X 10mm low-E glass
4 Glass column
5 Glass beam
6 Glaiecf tool panel

Credits
krcadon Hampstead, London NW3 
architect Rick Malhei Architects 
architects Tun Dodd. Ian Hay 
enguieer £)ewhuist MacFailane 
quantity surveyor Peter Henderson 
Associates
service ccmsuliant Fulcrum 
Engineering Paitnership 
general c«iQactor and specialist 
glass installer Pat Carter Shof^tting 
landscaping George Wolton 
suppliers: structural glass and do<^ 
F. Firman, inner and outer glass skins 
Sihkolasi oy, glass spacers and glass 
panel assembly Gla^sau Hahn GMBH 
timber Qoot Qi-netics. specialist 
plaster finishes Peiucchetti 
Associates.

Project data
contract 1FC84
site start date 1 July 1991
completion date 13 October 1991

Photo credit
Photographs by Chns Gascoigne EXPLODED ISOMETRIC 
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Hriy M3 ' ctear si'icope seat

- clear silicone beai
60 » 2S K 10mm pO'vester 
potfviJer coaled ms channel

-25 > lOmm g'ass M>acet

H-1 Omm sandb'isted 
gass chltuser 12mm plywood

19* 19 « 1 5mm anjrrwnnjm 

aoge -Snviipo-tshiKl plasteriSrrwTi plasierlxMrd and s*nm
m - 6mm healed giass

1
6mm loug^ieried glass

I10mm gap lorrr«d by 9-ass Spacer
45 « 45 » 3mm jluinmiun- 
angle

10mm low f g ass 3 « 10mm louqherecJ gass 
laminated together 
forming 30mm beamDETAILED PLAN AT CORNCO

1V -V
DEIAILED SECTION AT 
ROOT PARTY VYALL JUNCTION

V ^

t a tffl rei'ilei —

BOmm d:a x 12mm ms 
clamping disc -• foded 6mm ms channel

* dpm—

B4-4-^
1/b) alicone sealant—

- ruOber disc12Q « 120'« 12mm flSA

3 X 10mm toughened gass 
lamiraied together 
loiming 30mm beam 60mm dia x 12fnfii ms discs- 

to glass beamDETAILED PLAN AT GLASS 
BEAM WAIL JUNCTION

iQmm removable sarKMasted— 
glass panel secured by rods and 
pq nosed lixings

lOmm low-E glass

Fluorescent tube
tOrrtrn Qdo formed t>v g^SS

specer ✓
foided 6mm ms cf%af)nel

// ^
6mm loughened glass DETAILED SECTION AT GLASS

beamwall junction

6mm healed glass

TOmm sandblasted glass 
dtfuser I 30mm-th»cli 

glass ccAimn

19 X 19 X 1 5mm aluminium 

angle
/- silica gel

i '^r
d£.

giajmg loam 

fluorescent lighting
60 X 40 X 4mm ms RHS1%

glaring block —

J cable route for heated

rr glass

concealed low 
voUege uphghterlead dressing—

II dpm
360 X 50 X 35mm 
fluoiescent ballasts

1^1
\ r 1 /II 180 X 3mm Hat50mm insuiatof'1a

50 X SOmm sw <4
I 1 <rI i<3150 X 10mm ms fixing 

si rapA- 1, 'u
I 190 X 50 X 4mm ms RHS —- “
tr'!■

200mm rc wail'Vx "C7 DETAILED SECTION THROUGH 
GLASS COLUMN BASEi~-OETAILED SECTION THROUGH 

GLAZING BASE AND ROOT 10
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Working Details

Temporary Structure
Hospitality tent

slA
U

Future SystemsThis light and airy shelter makes efficient 
use of elliptical grp ribs and a PTFE woven fibre membrane. 
The structure is elegant—and demountable.

1

There is a welcome, albeil temporary, new 
addition to London's South Bank. Underneath 
Waterloo Bridge, between the National Film 
Theatre and stalls of second-hand books, sits a 
taut, elliptical structure — the first fragile 
threads of a translucent cocoon. Although 
delicate, this structure acts lough 
and competes well with its raucous 
environment.

The tent is the thoughtful and elegant 
response of Future Systems and Ove Arup & 
Partners to the brief set by the Museum Of the 
Moving Image (MOMI) for a high-quality, 
demountable, hospitality building

The magical lightness of the structure is 
attained by the elegant and minimal use of the 
grp ribs and a PTFE fibre membrane. The 
components were sized to ease storage and 
transportation; once demounted, the structure 
can fit onto three lorries, and the fabric fits 
into a Im’ box

The fabricator, Koit, is contracted to erect 
and maintain the structure, and erection takes 
six men just two days. The structure's 
dimensions are 28.8 x 9 6m allowing up to 
450 people to use it at one time.

The bulk of the storage space is taken up by 
the floor elements. These steel rafts, 
supported on jack legs, are positioned — m 
9.6 X 2.4m sections — by a fork-lift; they are 
finished with a shiny aluminium sheet mat.

1 The MOMI structure in its 
temporary setting underneath 
Waterloo Bridge. Its apparent 
lightness is achieved by using 
fine ellipticat grp ribs and a 
highly translucent PTFE woven 
fibre membrane.

Two end arches, each fabricated from two 
CHS's and steel plate, are then lifted in and 
pinned and braced to the floor raft. These 
arches lean outwards and are painted black 
to emphasise the lightness of the white ribs 
and fabric.

The fabric is supported by pairs of inclined 
arches. Each arch is made up from two 32mm 
diameter grp rods which are connected 
through a stainless steel spigot and socket 
joint. It is tensioned into the partial elliptical 
shape by a series of stainless steel props and 
cables — the grp is epoxy glued into the cup 
of the prop which is then tightened until the 
correct curvature is reached. Due to the 
concentration of stresses at the base fixings, 
the ends of the grp rods are connected to mild 
steel CHSs, All the junctions are joined in one 
plane to increase the sense of lightness The 
arches are erected in pairs, they lean 
together and are connected at the crown. 
Temporary bracing is needed until the fabric 
is fully tensioned.

The use of grp as a structural building 
material is rare, but because of its frequent 
use in industry and yacht technology, its 
properties are well known It is ideally suited 
for this type of structure as it is light and 
flexible Calculations were complex, but this 
was due to the sprung state of the grp, no! the 
material itself

Aeknowl«dgfn«nt
The editors acknowledge the 
assistance of John Pringle of Michael 
Hopkins and Partners in the 
preparation of this article.
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FLOOR ELEMENTS LAID

2

END ARCHES AND RAMPS POSITIONED

STANDARD ARCHES FIXED -

3

2 The structure is entered at The PTFE fibre membrane was patterned 
either end through acrylic doors and seamed in Germany; it works compositely
set into the transparent, 
inclined end walls.
3 Interior view. Services are 
kept to the perimeter leaving 
the floor area free and 
uncluttered — up to 450 people 
can use thetent.
4 Erection sequence.

With the arches (creating a semi-monocoque 
structure) so allowing the minimal rod 
diameter It is placed over the structure, 
pulled down mechanically, then laced. 
Stability is only achieved when the membrane 
IS fully tensioned against the floor edge beams 
and end arches. In this country, PTFE has only 
been used as a coating on glass fibre; the 
PTFE woven fibre has the same 'easy clean' 
properties but is not as strong (compensated 
for by using smaller radii of curvature) and is 
less brittle (important for a demountable 
membrane) The most obvious property is its 
high Iranslucency (60 per cent — 
cf Schlumberger at approx 15 per cent) which 
enables the structure to exude its 
characteristic glow. ETFE, transparent 
fluorocarbon film, is used for the end walls.

The structure is entered at either end 
through acrylic doors which, because of the 
incline of the end arches, are like inverted 
dormers. There are adjustable flaps in the 
cheeks which allow cross ventilation. The 
space is fully serviced: uphghters and air 
supply and extract fans are located on a 
raised perimeter zone. This simple device 
keeps the floor free and reduces the chance 
of people getting close to the skin. All the 
cables run under the floor. □

STRUCTURE COMPLETE

FABRIC IN PLACE

/ .•

CX

FABRIC SECURED AND END
WALL COMPLETED
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Working Details
bolt with c/sunk bead . 40mm dta ss connector frttirtg

DETAIL A-SECTION 
THROUGH RIDGE CONNECTOR 
PLATE

I0mm ss splice plate

I r

32mm dia grp rod epoicv 
glued iftto 40mm dia 
ss socket

5 Detail of the grp ribs, stainless 
steel props and PTFE woven 
fibre membrane. Uplighters and 
air supply/extract fans are 
located on the raised 
perimeter zone.
6 Details of the grp rib and prop.
7 Detailed section through 
end arch.
6 Detailed section through base. 
9 Part cross-section, part 
long-section.

R':

k
butt face |Ouit

\

I
_1L_\

t-1
I
I

i

DETAIL A — SECTION THROUGH 
GRP ROD.' CONNECTOR PLATE

DETAIL A — PART ELEVATION 
OF RIDGE CONNECTOR PLATE

note grp epoiry glued 
mto ss fitting

nylon washer —i
\■ntemaHy threaded to 

adjust length \\\
\

I

m4T 1

/\
\ mterrral spigot mto 

fork end

I
interlocking swaged fork 
and eyelet terminals 
to cables

Credits
client Museum Of the Moving Image 
architect Future Systems ]an 
Kaphcky. Amanda Levete, Mark 
Newton
structural engineer Ove Arup & 
Partners Brian Forster. Alistair 
Lenczner. Peter Rice 
services engineer Ove Aiup & 
Partners Mike Beaven. Andy 
Sedgwick
subcontractors: fabricators Koit 
Migh Tex. steelwork Littlehampton 
Welding

—6mm dia cable

DETAIL B — ELEVATION OF 
PROP

32mm dia grp rod epoxy 
glued mto 40mm dia 
ss socket

20mm dia ss prop

Protect data 
contract JCT 80 DETAIL B - SIDE ELEVATION 

OF PROP

Photo credit
Photographs by Geoff Beckman 6
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PTFE fibre membrane

4mm ms plate

N

\ II
20mm ms plate

-76mm dia k 4mm CHS

------140mm dia « 5mm CHS

ETF£ film
weather flap pressed onto 
Velcro strip on tube 7

DETAIL C —SECTION 
THROUGH END ARCH

42mm ms tube

aluminium sheet rranmg— 12mm cable

aluminium perimeter cove'

19mm plywood deck— rubber and aiummium 
profile/

/

iuntii 1
PTFE fibre- 
membrane

76 X 76 X 13mm UC

mu1

• 152 X 152 X 23mm UC

p-

— jack legs

8
DETAILO —SECTION 
THROUGH BASE

PTFE fibre membrane

DETAIL C
DETAIL A:

inchned eryj arch
32tr»n dia grp rod

ss prop
ventilation flap

V

ETFE film

fss cable

acrylic door
-irtcUned grp arch

aluminium decking on 
steel rVnplight in perimeter 

tone for servicesDETAIL 8

penmeier torte kx 
services

1
[DETAIL D

i i iI

9PART LONG SECTIONPART CROSS SECTION
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SCREENS
AIRPORT 
Foster Associates

3
§

9

One basic screen 
design has been 
adapted to be glazed or 
solid cored, to take 
signs and advertising 
displays, and to 
accommodate sliding or 
swing doors.

Related articles
Building feature
AJ 29.5.91
Working details
Ai 29.5.91

1

1 The simple 1200 x 2600 mm 
screen module is adapted 
to many uses. There are 10 
standard aHemathres.

Foster Associates’ commission for Stansted 
was not only for the external envelojH?. but 
also for the desipi of the interiors. Adapted 
standard products were used where 
appropriate (for the seating for instance), 
but the practice could not find a screen 
design that fulfilled all its requirements. The 
screens had to appt'ar simple but be very 
flexible. Although they were, in the end, 
purpose-designed and manufactured, the 
design is such that they could be bought from 
more than one manufacturer, and they are 
no more expensive than comparable 
proprietary screens.

The system is based oii88.9 mm diameter 
powder-coated mild steel posts, linked at the 
toj) by mni diameter transoms and
braced by infill {)anels. The basic module is 
1200 mm, but there are also standard units 
tw'o and three bays wide.

Adaptations of the basic glazed or 
solid-cored panel include a three-bay 
advertising panel, a panel to take slat signs 
or leaflets, and slidingorswingdoors.
Wiring can be housed in the posts and 
transoms — as it is for the lights for instance, 
for which fused switches are provided 
everyS.Om.

A neat coriiig and capping system was 
W'orked out so that the screens can be 
demounted and re-eivcted with the 
minimum disturbance to the rest of the 
building fabric. Above the base plate, which

is bolted to the concrete waffle slab, is a 
granite disc of the same diameter. If a screen 
is moved, this disc can simply be lifted out 
and then replaced.

The glazed screens have a graded circular 
white frit, which provides some privacy and 
is much easier to keep clean than expose<l 
acid-etched glass for instance. Fritted glass 
also minimises any problems caused by 
reflection.

The 10 mm toughened glass is hung from 
brackets fixed to the posts and rails. At the 
foot of the screens it sits in a slot in a 63.5 mm 
stainless steel transom (avoiding drilling 
more holes in the glass), which is bracketed 
back to the posts and cleated to the steel- 
faced skirting. Above the concealed 10 mm 
wide brackets to the posts is the junction 
between glazed panels (fora multiple bay 
width screen). This 10 mm maximum gap is 
sealed with a clear silicone gasket. The 
skirting, a steel tray with a solid core, 
extends down to the polished granite floor, 
with a Neoprene seal at the junction.

Stainless steel is ideal for a buffer-type 
element; polyester j)owder-coated mild 
steel, as used for the skirt ings and 
solid-cored panels, has much less impact 
resi.stance. The detail at the head of the 
posts is designed to allow a four-way panel 
junction—and the light fittings, specially 
designed in conjunction with Erco, can be 
fitted back to back when recjuired.B

AckirawtedgiiKRt
Tht* editors ackni»wl«ljrt* the 
assistance of Roland lliWard nf 
YRM Interiors in the preparation of 
this article.
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irided glass panelsdoors ha ye afm asasted swung actondoors have )i^rai*c hold open arm 
and single swing action

ti^l fitting

ii

• - twopanesselwithinframe—•

A
roller easier staMrsmg leel

1 I

III
FREE-STANDING FRiTTtD 
GIASSSCREEN

LIFTLOBBVOOWSOOUBIE LEAF DOORSI WO HAY FRITTED GLASS SCREEN
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H'”’ f»<*'WfiiOBdc' “

■uHH H% rrirr a»afi jorf'Cenl t joe
/

4
TI$ p-ale brrrer 10 ligM refiecJ'jr

itc gdzmg hmng

1$ f O'j'yWefpG^'Cler coated "SiuopMt — 
OraC"e! 'ogiass'Hing

I
II

II II
5

ooryfttefponvdeTcoarea "ns laced— 
K^Kd cc^e panel

I I— h2 Exploded isometric showing a 
vari^ of types of screen.
3 Typical elevations. There is also 
an adaptation to form a single 
swing door.
4 Basic screens with light fittings 
which were specially designed for 
Stansted, and can be fixed on both 
sides of a screen if required.
5 The screens can also support 
telephones.
6 Detailed section through a solid' 
cored panel. The core is 18 mm 
plywood, and the overall thickness 
of the panel Is 25 mm.

I

I I

I
putyeyefpcwaef-CMied— 
88 9^^1 o<a CHS

II
(

I
J

ssde«*ek3ed toooP&moeflrr. 
twted to WcKn ol winr® tray 
•wtn concealed lung I

I
I

neopfeneshoc* aCwrOer —
I ai

. giarir^pead/
/

635mm CM satin-brushed ss cross Ceam — I

Credits
iocaitnn Slansted, Essex 
client Stansted Airport Ltd 
arcAt'ler/and interiordesigner 
Foster Associates 
project Stansted
Development Team 
strwcfMra/enpjneerOve Arup & 
Partners
<y«a«ri/y*un'eyi»rBAA with Beard 
Dove and Currie & Brown 
conetructiun manager Laing 
Management and BAA Consultancy 
lighting (public areas) Claude and 
IHnielle Engle 
acoteshcs ISVR Consultancy 
gmphicdesign Pentagram 
subcontractors: architectural 
meialivork and glazed screens 
W& GSis.sons Ltd, lighting Erco 
Lighting, steeluork Tubeworkers, 
large-scale graphics a nd secondary 
s^ns Bull Signs.

185 « 20 nvn skirting formed frorr pofyester 
pcDvder-coated kxdedn'stray. seamless to 3 6m.— • ffuo screw

»I I
------ concealed fixing

to skirtog tray

necorene ring set mlo inreaded. 
recess which rece«es ss cap

, - neoprefwfioorsea'30mrn granite -

------6 mm mastc r'"'

170mm sc reed— gfanredisc win prednPed hole screed PekM disc 
lad s^aaratety
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Photographs by Peter ('ook. 6
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LIGHTING
ART GALLERY 
Venturi, Scott Brown and 
Associates

&

o

e»w

One of the Chief 
influences on the 
design of the National 
Gallery extension was 
the lighting to the 
galleries. They appear 
substantiallydaylit, but 
in fact receive less than 
1 per cent of the 
daylight available.

Related artkrie
Bvitding feature
Al 21&28.8.91 P26-33,36-43

louvre positions are reviewed eveiy two 
hours. When the building is unoccupied the 
louvres are closed. Intenial sensors were 
tried on the mock-up built at Shepperton film 
studios, but locating them, and ensuring 
relevant readings were obtained was less 
satisfactory. Each sensor covers a zone — 
not just an individual gallery.

Daylight enters the galleries through 
vertical etched glazing. Much effort has gone 
into eliminating the appearance of shadows 
through the glass, but they can still 
occasionally be seen. The lightbox is by no 
means an empty space merely allowing the 
passage of light, but also contains substantial 
steel structure and services. Air 
conditioning supply ducts run above the 
angled parts of the ceilings and air is 
extracted through a slot at the back of the 
lower cornices.

By the time the daylight reaches the 
galleries it has already been mixed with 
artificial light from batteries of 
colour-corrected fluorescent tubes fixed just 
below the rooflights. Within the galleries 
themselves are two tracks of low voltage 
spotlights which can each be directed at 
individual paintings. Where these back on to 
the lightbox a flap is provided for 
maintenance access. Within the lightbox 
there are two access walkways, and 
externally a sliding cradle allows 
maintenance of the rooflights. ■

The external walls and the structure from 
ground level down in the Sainsbury Wing are 
concrete, but the upper parts of the galleries 
and the walls between them are framed in 
steel. Thcconfigurationof the steel was 
dictated by the specific lighting 
reijuircments.

The constraints included not only the now 
stringent environmental requirements for 
paintings, and the architects'own decision 
that the rooflight ridges should line through, 
but also included the planners’ requirements 
that the rooflights be kept down to a certain 
level, as a result of which 250 mm had to be 
lost from the height of the rooflights al a 
relatively late stage.

The galleries are always artificially lit. 
Daylight is secondhand; you are aware of the 
intensity of sunlight, or of the sun being 
obscured by clouds, but you should never see 
a sunbeam. The filterto effect this, and to 
provide the complementary artificial light as 
necessary, is a complex construction, 
referred to as the lightbox.

The angles and sizes are all dictated by 
what will produce the best lighting effect 
internally. The roof glazing, which Venturi 
wanted to be legible, is a proprietary double 
glazed system, the inner sheet 
of which cuts out ultraviolet light. The 
louvres directly underneath this are 
ojK-'rated by externally mounted sensors to 
regulate the level of light penetration. The

1A view down one of the boxes
between galleries. DayligM enters 
througb mr-fnter-coated glass in the 
sloped glazing overhead. H is 
thM modutated by the louvres, and 
again by the verticd timber-framed 
windows which can be seen on each 
side of the photo.
2 Cross section through lightbox.
3 Cross section thnM«h the 
Sainsbury Wing: the rooflights are 
not above, but between galleries.

Acknoutedgment
The editors acknowUnlge the 
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' cofib'ncous iiTospour seM/
bent metal plate//I 7^supply aif plenui

/ /

// ceiling construction 
CO-cremated support system 
also to accommodate 
ductvtork

//
//
//
//

sealant/ /
//1 i| B ■ / /

continuous timOer. 
packer4

4 View into tlw galleries with tittered 
dayligM entering at high level: 
average ttluminanee levels are 
between 150 and 275 kix.
5 Detailed section through one of 
the supply air plenums: the 
ductworhforthe galleiy vav 
air-condttionii^ system is housed 
below the walkways in the 
Inboxes. Air is extracted at the 
1^ of the upper cornice, just 
below the window, and supplied at 
the lower level as shown.
6 Roof plan: in spite of this 
extensive array of glazing less that 1 
percent of the available daylight 
wiH illuminate the galleries, yielding 
an average wall Ittminaq^ce rrf less 
than 32 candelas per m^'

grgcorncemetal Closure bo*

structural steel member

--------- grgsrH moulding

fire-resistant ptywood 
cavity barner

Credits
location The National Gallery, 
Trafalgar Square. London 
client The National Gallery 
arcAifccf Venturi, Scott Brown and 
Associates
principal inchaiye Robert Venturi 
prefect director David Vaughan 
pre^wf arcAiteds John Chase, John 
Hunter
associated UK archiUct Sheppard
Robson Architects
principal in charge William Mullins
project manager for construction
odtnintsfnirioN John Hunter
strnctu ral engineerOve Arup and
Partners
services engineerOve Arup and 
Partners withJaros Baum and 
Bolles
quantity sunvyor Gardiner and 
Theobald
servicesquantity SMrr’eporMott, 
Green and Wall
lighlingconsultant Jules Fisher and 
Paul Marantz
trtuie contractors: roof membranes 
artdfiniskes Asphdllic Contracts, 
roqfUghts Irving Whitlock, services 
Crown House Engineering, 
environmenlalcontrol system 
Satchwell Control Systems, internal 
partitions andplasteruork 
Jonathon James.

5
« plasterboard

DETAIL AT SUPPLY AIR PLENUM 0
5

Photo credit
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Working Details
there are few companies in this field 
competition is based not on price, but on the 
technical back-up available One of the most 
important functions of this area is as a 
showroom. The floor finish around the 
perimeter of the workshop — the visitors' 
route — has a non-slip finish, differentiating it 
from the highly polished, easily cleaned 
surface elsewhere

Originally the high-windowed, high- 
ceilinged ground floor of the extension, 2, had 
a large workshop on the west side, separated 
by a corridor from cellular offices — which 
had suspended ceilings butted up against 
the windows.

But environmental conditions, particularly 
in the workshop (where dust and fumes were 
produced), were becoming less and less 
satisfactory, so de Beers' first idea was to 
install a dust and fume extraction system in the 
workshop — estimated at about £600,000 — 
and to refurbish the offices, budgeted at about 
£400,000. Before any of this work was carried 
out ORMS became involved (at Ove Arup & 
Partners’ invitation). Starting again from the 
beginning, ORMS came up with quite a 
different solution, described below — which 
m the end cost slightly less

Another of de Beers' concerns was that the 
existing layout did nothing to encourage 
teamwork. As part of the solution, all internal 
walls on the ground floor were removed, 
despite the engineer’s concern that one of 
them was required for bracing (steel bracing 
has therefore been added in one bay).

The cellular offices have become open plan 
work areas, separated from the workshop 
only by a toughened glass wall. The new 
services to the workshop have been grouped 
around a steel gantry which runs down the 
centre of the workshop at high level, and is 
suspended from the existing columns via a 
series of yokes.

The steel yokes, 4, are fixed to each column 
by a single stainless steel boll, whose hole 
was diamond drilled (by de Beers) through 
the column. At each end of the yoke is a steel 
casting; the same design of castmg is also 
used, although the other way up, at gantry

Service structure
Testing facility

ORMS Designers & Architects As part of its redesign of 
this workshop and office suite for de Beers, ORMS and 

Ove Arup & Partners have designed a suspended 
walkway to allow services to be rationalised.

The life of Charters as a Berkshire country 
house was all too short Designed by Adie, 
Button & Partners and completed in 1938 for 
an engineer named Parkinson, it was bought 
in 1959 for commercial use by Vickers, who 
extended it. and then sold it in the early 1970s 
to de Beers, the present owner.

The ground floor of the large extension is 
now used for technical suppport to those 
producing industrial diamonds. Worldwide

Acknowledgement
The editors acknowledge the 
assistance of Alan Brookes of Alan 
Brookes Associates in the pteparatton 
of this article 2
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Working Details

level. The castings take the fixings for the 
various means of support for different 
services. By using the same design in both 
locations — 28 castings were required — it 
became financially viable to have a specially 
designed casting The floor above prevents 
rotation and gives added stability to the yoke 

Air extracted from the workshop is filtered 
immediately after the outlets {which are as 
near the plant as possible) to avoid lubricant 
oils travelling any further down the air extract 
system Extract air is filtered of particles 
centrally before it reaches the extract fan The 
extract ductwork is suspended below the 
gantry, and the supply ductwork is bracketed 
either side of the columns in the centre of the 
walkway In office areas there is no air 
extraction, only supply. Grilles in a bulkhead 
above the glass screen equalise air pressures 
between the workshop and offices.

The services are coloured to complement 
the machinery, which could not be repainted 
because it was in constant use In fact, apart 
from the last three months, both workshop and 
offices remained in use while the alterations 
were being earned out — although if they 
were to do it again de Beers would look for 
temporary accommodation

ORMS also helped to design the machine 
layout The plant does not represent one 
continuous process, rather there are 
groupings of machines that carry out 
related tasks

There are just two enclosed pods at the 
north end of the workshop One is used for 
measurement, and one has been fitted with 
two furnaces which are required for 
wheelmaking

Ladders provide access to the service 
gantry above.D

1 Looking into the new office 
area (subdivided bythe units 
which can be seen on the right 
and left of the picture) and the 
workshop beyond. Offices and 
workshop are now separated 
only by a glazed screen.
2 Charters, built in 1938 as a 
country house, and now owned 
by de Beers. The wing on the 
left, whose ground floor houses 
the workshop and office suite, 
wasbuiltfor Vickersin 1959.
3 View of the north end of the 
workshop with one of the two 
enclosed pods in the 
foreground.
4 Looking up at one of the 
yokes, which are bolted to the 
existing columns and from 
which services are suspended.
5 The workshop showing the 
gantry at high level.
6 A series of branches come off 
the main service spine. Filters 
are as near to individual 
machines as possible.
7 Offices to the left, workshop to 
the right, and only the glazed 
screen in between.
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8 Ground floor plan of the 1959 
wing before the redesign by 
ORMS. Removal of the 
righthand wall to the main 
spacemeantthata heavy 
bracing frame had to be added 
around soffit, columns and 
across the floor of one end 
bay there.
9 Isometric of one of the 
castings. The same casting is 
used, but the other way up, at 
each end of the yoke to carry 
services.
10 Cross-section showing the 
rationalisation of the services 
and theglazed wall separating 
offices and workshop.
11 Plan. In this new layout there 
is a display/entrance area which 
allows a good view of the 
workshop as soon as you enter 
this part of the building.
12 Elevation, plan and section of 
one of the yokes.
13 Isometric of the gantry and 
services located around it. 
Ladders (not shown) provide 
access to the gantry.

9

balusters at 2600mmcrs. fatxtcaled fronn 
paired 75 x 50mrn angles cut to taper, 
bolted to an 8mm piaie welded to gantry

existing water ppes

- air transfer gniie

- 12mm glazed finair supply -

Ir- 1extract unit
Gredhs
location Charters. Sunninghill 
Berkshire
client de Beers Industrial Diamond 
Division (Pty). Dr Malcolm Bailey, 
Horst Wapler
design team ORMS Designers & 
Architects partner Martin Shirley, 
associate Gavin Edwards, project 
architect NickCowie 
design team Ove Atup & Partners, 
project manager ]eff Willis, stniciuies 
Peter Chapman, HVAC services Guy 
Channel, electrical services Paul 
Pompiii
quantity surveyor Edmond Shipway 
and Pattners partner John Farrar, 
project OS Norman Birchall 
main contractor Wiltshier Reading 
subcontractors: mechanical services 
How Engineering Services, dust 
extraction, a/c services E)uscovenl 
Engineering, glaxing Solaglas, 
structural steelwork Sleelcon. 
workshop Door Thames Industrial 
Flooring
suppliers tensile systems Guy 
Linking, storage wall K + N 
International, desking Marcatre, 
display benching Windmill Furniture, 
chairs Vilta. workshop furniture 
Pinders, castings Holbrook Precision 
Castings

12mm glazed screen
10

SECTION A A

roller door

Project data 
conlfact)CTIFC1984 
site Sail date January 1991 
completion date September 1991

Photo credit
Photographs by Peter Cook.

display entrance areaoffice

mJ■tw 11PLAN
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A —tocaiiTig rod

I

connscior casting

■f

existing rc column 
fendeted to 416 x 4i6mm

ELEVATION

ms yoke taDficaied f'om 
10mm piaie

,«3 ------5mm non-shnnk grout.
injected into voidV5mm ms cWer

I 4-

I
r

200mm dia ss washer Neoprene washer
PLAN AT SOFFIT

<
\ ■<.■ ^

■£
--------- 4.<

foam ruboer ss nut

ms yoke fabricated from 
10mm plate

100mm do ss threaded rod

12YOKE DETAILS SECTION
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Working Details
1 The two balustrade details — 
curved and straight—can be 
clearly seen: thestraighttype 
forms the nave of the chapel and 
becomes external over the 
entrance below.

Internal joinery
Chapel
MacCormac Jamieson Prichard This oak balustrade has been detailed 
for both internal and external use.

The chapel for Fitzwilliam College, 
Cambridge, was designed within (he context 
of the MacCormac Jamieson Pritchard 
now-aborted masterplan for the college, it 
extends from the end of an existing residential 
wing into the garden.

It was built for a fixed sum of £670,000, 
agreed with the contractor at sketch design 
stage, all detailed design decisions were 
subsequently made in close liaison with the 
contractor. The contractor was chosen 
because of its in-house joinery and concrete 
skills and because its previous relationship 
with the architects was good. There were no 
claims, despite a six month overrun on site.

The concept for the chapel is based on 
strong archetypal images of square, circle 
and boat. The boat ‘floats' between two 
volumes, the chapel above and the crypt 
below.

The boat is anchored by four concrete 
columns which mark a square on plan. Steel 
beams span between the columns and 
support the timber floor joists from which 
lower ceiling joists hang The boarding of the 
boat, the cladding, is American oak; it is scarf 
(diagonal butt) jointed — the diagonal joints 
allow for movement and reduce the gaps 
through which light can pass Because of the 
two-directional curved form, each board is of

varying curvature. The exact dimensions 
were worked out by building a 1; 1 softwood 
mock-up, planing the boards to the correct 
dimension and using them as templates for the 
hardwood version.

There are two mam balustrade details 
curved (which echo the circle started by the 
outer brick walls); and straight (fornuny the 
nave — these become external when 
bridging the entrance). The exposed 
balustrading has insulation sandwiched 
between two layers of boarding — it has not 
been purposely drained or ventilated, but the 
gaps between boards will allow moisture to 
escape.

The fire rating between the two volumes is 
half an hour. The separating materials are 
predominantly glass and the rating is 
achieved with wired glass and intumescent 
strips. Insulation quilting was needed within 
the floor, A class 0 varnish was required on 
the exposed underbelly boarding to prevent 
possible surface spread of flame, but due to 
the small scale, number of exits, the timber 
being hardwood and the use of smoke 
detectors, the requirement was waved — 
the originally specified varnish (clear matt) 
was then used Three coals of external grade 
varmsh were applied outside; the visual 
difference between the two is mimmal.D
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Working Details
2 Section through curved and 
straight balustrades.
3 Detailed plans through curved 
and straight balusters and 
detailed section through crypt 
partition.
4 Long section.

40 x 60mmms sn^e top 
rail, sandblasted, spray 
galvanised, primed ar>d 
polyester powder-coated

.400 X SOrrtm soltd oak rail
with half round nosmg

78 X temm oak rail with 
half round nosing, oak 
boardir^ rebated m

ex 150 X 18mm oak
balustrade boardmg with_____
45* scarf (chamfered butt) 
lomts

____c/sunk socket bolts

Rmm ms plate welded to
6mm Georgian wired gBSS -—__
beded intomtumescent mastc

8mm base plates (forming
angiel. tx>lted to RSC

8 X 30mm ms (lai screw
lixed ihrough 30 x 12mm
hw sub-bead to b<ockwprk

pc cone o^ng-

tOmm mortar tied

150mm blockwork - -
A

20mm render------ —

I8mm (6.6.61 sealed 
drxjble-glajed unit

SECTION through CURVED (INTERNAL! BALUSTRADING

- oak s4i screwed and 
pelleted to baiusiei and 
sw belowA note all exposed vinod is 

Amercan White Oak 
Internal finish three coats 
of dear matt varmsh. external 
finish three coats of external 
grade polyurethane based varnish

\

- 75 X 50mm sw rail running 
between balusters

oak gB2ing bead

— 25mm mineral wool 
insulation

belt lOiST hanger-vapour Darner

oak baluster swvlwiched
between 2 No 8mm m$ piste

ex 150 X 25mm l&g oak 
floor boards screwed and 

— pelleted io (oists

Credits
iocstion Fitzwiiliam College, 
Cambridge
client Fitcwilliam College 
a/chitect MacCcimac Jaimeson 
Prichard. Richard MacCormac. Peter 
Jamieson. Dorian Wiszniewski. 
Andrew Taylor, Peter Greenwood. 
Pankaj Patel, C^iver Smith 
strucTxiral engineer Ove Aiup & 
Partners Cecil Balmond 
quantity surveyor Dearie and 
Hendersion Peter Hancock, Peter 
Kelsall
services engineer Ove Arup & 
Partners: Tudor Salusbury 
contractor Johi^n & Bailey

--------- 175 X 50mm sw joists at
400 ers on 300 x 75mm sw 
trimmers onto steelwork

-1 OOmm fwl-backed mineral 
wool quilt

- profiled ceiling joist

— ex 125 X 18mm oak soffit 
boards fixed to tapered 
sw joists forming the 
ceiling profileProject data

contract JCTK)
site Stan date June 1989
c<xnpletion date February 1991

Photo credit
Photographs by Peter Blundell Jones. 2SECTION THROUGH STRAIGHT (EXTERNAL) BALUSTRADING
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1 View of the lift car and steel 
screen from the large atrium. 
The glass sculpture, specially 
commissioned from the artist 
Danny Lane, is simply bolted 
onto the screen.

1

Lift
Offices
Campbell & Arnott Specifically designed as a social focus, 
these lifts bridge the gap between offices and public spaces.

Saltire Court, a large mulli-purpose 
development, is situated m Edinburgh’s West 
End, below the castle. Its rectangular plan is 
effectively divided into four by the central hall 
(the office entrance) and two atria (one for the 
restaurants and theatre, and a smaller private 
one for office use), both bring light into the 
building and provide social foci

The mam vertical circulation for the offices, 
a bank of four lifts, is placed at the crossing of 
the hall and atria; their degree of 
transparency enables the users to be aware of 
the life in the atria beyond. The lift lobbies are 
open to the central hall, the cars themselves to 
the atria, the lift lobby wall therefore had to be 
detailed to give half-hour fire stability and 
integrity. The principle carcass of the lobby 
wall was fabricated off-site from steel angles; 
once in place it was glazed and given the 
required fire protection by covering the 
structure with insulation tape and mild 
steel plate.

It was the architect's initial intention to 
complement the glazed lobby wall with fully 
glazed landing doors but cost considerations 
prevented this. Stainless steel doors were 
used and are probably a better solution as 
they help focus the view from the car's glazed 
end wall into the atrium. The ceiling of the car 
IS made of perforated steel plale which allows 
some oblique views from and into the cars

The car Itself runs on a roller guide system 
which IS more expensive than the more 
normal sliding option but gives a smoother 
ride. It IS a dry system so oil residue is 
minimised — an important deciding factor 
as the structure is exposed to view and 
attracts dust.

The lift cars and cables are separated from 
the atna by a chunky steel screen; it forms the 
back 'wall' to the large atrium, and is the 
backdrop for the specially commisioned glass 
sculpture. It is a physical, not visual, barrier 
between the theatre/restaurants and the 
offices It IS constructed from simple 
elements — steel angles, tie-rods and turn 
buckles — but vs structured for effect not 
function. There is a glass safety screen behind 
it at ground level.

The shaft structure and the lift mechanism 
can be seen from the lobbies and the atria — 
it quickly and obviously gets dirty. The 
manufacturers are contracted to check the 
lifts every month; this includes a schedule of 
cleaning which is earned out by riding on top 
of the car

The lift motor room forms part of the 
roof-top village’, the architect’s attempt to 
reduce the visual impact of this massive 
building when seen from the castle. It is 
barrel vaulted and glazed so exposes the 
machinery when it is lit at night, □
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Working Details
38mm ss door with 
insuiai'on >iH2 Details of the glazed lobby 

screen.
STypicatlift plan.
4 Long section showing the 
relationship between the atria 
and the lifts.
5 Detail of the glazed lobby 
screen and isornetric of the 
lift car.
6 Part elevation and details of 
the lift screen.

7
12mm f ife-resistani glassr— 12mm board msuiatioo

masiic/\ 60 X 60 X 5mm RS glaring af\gie------

u msulatior' tape wrapping 
frame angle

- 100 X 75 X 8mm RSA frame 
fixed JO Wockwortr wlh 
plugs arxj countarsunk screws

architrave packed with 
mmaral wool insulation

PLAN DETAIL 8 GLAZED 
LOBBY SCREEN/ DOOR JUNCTION

PLAN DETAIL A GLAZED 
LOBBY SCREEN/ WALL JUNCTION 2

atnum
guide frarrre fabricated 
from ms T-sections

254 X 102 X 28mm UB 
bolted to rc floor slab 
and guide frame--------I

*H *4
counterweight

f

giaied rear wail ms lift screen

40mm pane) walls with ss 
internal finish and spray 
painted ms external fmish

Hlift car

£1^3
7 Ty tDETAIL BDETAIL A

19mm plaster5^

400 X 400mm rc column 3qlaaed lobby screen$s lift lobby doors150mm blockwofk

lobby
Credits
location Salttie Court, Castle Terrace. 
Edinburgh
client Scottish Metropolitan Property 
architect Campbell & Arnott 
design team Alan Robinson. Allen 
Whitehead. Mark Cousins 
quantity surveyor Peter Graham & 
Paitneis
electrical/mechanical engineer Hulley 
& Kirkwood
structural engineers Derick Sampson 
& Partners
management contractor Sir Robert 
McAJpine Management Contractors 
artist Danny Lane 
subcontractors: lifts Express Lift 
Company, lobby wall glazing Charts 
Henshaw and Sons, steel screen 
Camefon Structures, William Reid & 
Sons

TYPICAL LIFT PLAN

plsni

uuuiuuuiMunnulift motof room

I.otflcs
. .rrJ L-nl-e atnumift-

n off ice

m office

mau
service
yard

13pismPrelect data
contract management contract 
site start date April 1968 
completion dale October 1989
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Photo credit
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pamted ms sheet panel

ill: 80 X 80 > 6mm R5A 
brackets hxed to cone 
slab with expanding bohs

!!ii
I

space packed with semi 
ngid board, firvshed 
with mtumesceni paint

------- 225 X 100 X 8mm T secbon
Fabncated from ms plate

- -l?mm board msiilation

60 X 5mm ms" 
flat glaring bar mastic pointing

ms cover piate 10mm ms patch plate with 
ss Oomeheaded nuts

\N 60 X 50 X 5mm flS 
T-section framework\

1B5 X 5mm ms flat

225 X 75 X 8mm ms frame 
angle fabricated from 
8mm plate

110 X 110 X 10mm ms Kig 
fiHet welded to frame 
angle to provide top 
fixing fo' lift door 
frame

indicator box

housing for door 
operatirtg mechanism

\ SS internal finish
pressed stee' box wheh 
houses the floor 
indicator box

\
\ 11 5mm laminated clear

\ glass panel

ceramic tile floor fmi^— — satm finished S5 panel 
fixed to pressed steel 
box with ss bolts »rfi car fabricated from

lOOx 100 X 10mm fiSA
spacer corner uprights

roller gude
architrave packed with 
mineral wool7T

ventilation holes with.
car sling member-perforated sheet 

metal behind

SECTION THROUGH GLAZED 
LOBBY SCREEN ABOVE DOOR

ISOMETRIC Of LIFT CAR

2 No 152 X 76 X 12mm ms 
Tsection

T TII

— (|l|i----“
f1±DETAIL C DETAIL C PLAN

12mm dia steel rod

N 2 No 127 x64mm flSCO \

SL
2 No 50 x 10mm ms flat bars 273mm dia steel turn 

buckle With welded lugs 
to take bolted conrteciion 
for flat bars and slotted 
holes to take steel rod 
connections

\

O m 460mm dia x f2rrwn 
connection plateO ✓

note 1950mm high glating 
behirxj screen ffor safety)

6PART ELEVATION OF LIFT SCREEN detail C ELEVATION
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Working Details
1 The underside of the lower 
travelator showing its central 
support, a pair of cranked cradle 
arms. The major circulation 
routes, the travelators and 
bridges, are suspended from the 
internal 'pod' structure. The 
main entrance and the start of 
the controlled route through the 
building issituated on the water 
wall or east elevation; it can be 
seen at the bottom left of the 
photograph.

1

Internal structure
Exhibition building
Nicholas Grimshaw & Partners Circulation routes are suspended 
from the internal pod structure to maximise exhibition floor space.

With the exception of a few key buildings, the 
pavilions at Expo 92 in Seville, Spam, aie 
temporary. Although the fate of the British 
Pavilion IS as yet unknown, the structure and 
fabric were designed to be taken down and 
re-erected elsewhere All the steelwork was 
fabricated and painted m England then 
shipped and driven to Spam, joints were 
designed to minimise site work — most are 
simple pins.

The external envelope, with its flamboyant 
water wall and solar roof structure, both 
waves the British flag and provides the initial 
environmental control The internal structure, 
divided into three 'pods', houses two 
multi-purpose lecture halls, an exhibition 
space and service facilities. The pods are 
connected to each other and to the outside by 
the mam circulation routes.

Each pod structure is supported by four 
double columns, the columns were fabricated 
from 10m lengths of lube which were 
full-strength butt welded and collared up to 
their full height before being brought to site 
The pod trusses are pinned between the 
double columns: lop trusses cantilever out 
from the line of the column, lower trusses are 
flush All the structural steelwork is coated 
with intumescent paint.

To maximise exhibition space and to 
minimise foundation footings, the circulation 
routes — the travelators and bridges — are 
suspended from the pod structure by means 
of bridge support arms The top bridge 
support arm, fabricated from 20mm plate, is 
held between the double pod columns and 
pinned to the extended pod truss It has three 
maior functions; a tie rod drops down from it to 
the bridge support arm on the floor below 
{instead of the arm/pod truss connection), it 
supports the bridge truss and, in the central 
pod only, the structure which holds the 
travelator

This central travelator support structure — 
a pair of braced cradle arms — along with the 
two end supports, has to deal with the high 
dynamic loading applied by the travelator 
and, to prevent the moving mechanism from 
locking, be accurate to ±2mni The cradle 
arms are cranked to allow headroom on the 
bridge below.

The large bridge trusses sit between the 
bridge arms above the cradle arms Floor 
trays are lowered into place m I 7x 1.7m 
sections and bolted to the truss The 
walkways, which are the mam escape route, 
are continuously washed with light from 
behind the lens at skirting level.D
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co^\9rpod truss
- pod ccJumn bracing tre

. c

y

upper bridge arm support

0M
bridge truss support lug

2Undersideof bridge truss 
showing the braced cradle 
arms.
3 Isometric of travelator support 
structure. The bridge truss end 
travelator have been omitted 
for clarity.
4 Long section.
5 Section through upper bridge 
and travelator.

bracing tie

banger to bold lower 
- bridge support arm

cradle arm beam

- cradle arm tie rod

Id

[x:yu:)pod column

- cradle arm

cross-bracing

— travelator bearing mount
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rxHe bridge truss and 
travelator omitted 
for clarity

Credits
location Elxpo 92, Seville, Spam 
client Department of Trade and 
Industry, HMG
architect Nicholas Giimshaw and 
Partners
project team Mark Fisher, Nicholas 
Gnmshaw, Christopher Nash, Rob 
Watson
structural and environinenta] engineer 
Ove Atup & Partners Ian Gardner. 
David Hadden, Matthew King 
quantity surveyor Davis Langdon and 
Everest
contractor Trafalgar House 
Construction Management 
subcotttractors: steelwork 
Tubwotkeis M & E contractor Rotary 
International, travelators Otis 
floor modules and pressed 
metalwork. Environmental 
Technology balustrading 
Architectural Metalwork, floor 
finishes Floorciafl.

3ISOMETRIC OF TRAVELATOR SUPPORT STRUCTURE

Project data
contract Management contract JCT 87 
site start date June 1990 
completion date April 1992

Photo credit
Photographs by John Edward LirKlen 4LONG SECTION
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Working Details

50 » 10 X 125mm long 
conneclior piaie

central panel for service 
access

-3mm poiyestef 
powder coated aluminum 
nosrng

bridge deck raft — 
fabricated from 2rr>m 
ms plate

Circular iigbt fitting

rubber flooring

a -300 X 200 X 16mm RHS 
upper brdge support armpod cottar

.o
30mm glass fibre matting

-273 X 16mm CHS cradle 
support beam193 X I6mm CHS

—70mm d>a cradle arm 
He rod

— rubber rrioving harxjrail

200mm dia shear pm 
connection

355 X 16mm CHS chord of 
pod truss

aluminium moving walkway

— 12mm clear safety glass

f- 366 X 20mm CHS pod cohirnn ertamelied steel skirt
panel

1f>oie dotted ime 
represents Ime of 27mm da 
cross bracing tie rod

— — ms partet

140 X 5mm CHS tie-

note too pod truss 
cantilevers oui. lower 
pod truss truncated at 
column line

— 50mm CHS handrail

r -- 8mm powder-coated ms plate 
baluster

I — tnvelator bearing mnurit -

— 12mm glass screen

----------- 70mm dia lower brxlge
support arm hanger

strp light fitting-^

lens

L

tt 114 X 6mm CHS top chord

0-j|

I I
10mm web plate- o

I

— 100 X 20mm flange piaie

" 140 X 6mm CHS bottom 
chord
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Working Details
n1 The bridge spans across from 

the new Strathclyde Graduate 
Business School to the existing 
Sir William Duncan Building; it 
curves to clear the parapet of 
the building below.

V)

3

Ui

1

Bridge
University building
Reiach and Hall This gently curving steel and glass footbridge 
provides the link between two associated buildings.

In order to compete succesfully with other 
established business schools, Strathclyde 
University decided to expand its existing 
school, based in the Sir William Duncan 
Building, to house new graduate facilities.

Independently funded, the new Graduate 
Business School is connected to the Duncan 
building by a steel and glass budge

As a result of a lack of clarity m the 
planning, the entrance to the bridge is off a 
lobby between two escape stairs and at 90° to 
Its direction. Its arrival m the reception of the 
Duncan building is, however, more dignified, 
The bridge spans 25m and is gently curved to 
clear the parapet of the existing building 
below. It IS glazed to reduce its physical 
impact on the buildings nearby.

The structure has an overall square section 
fabricated from CHSs, the members appear 
chunky, It was made in one piece then cut into 
three for transportation

The first section is small — just one bay. It 
includes the bracket piece which is tied back 
to the new concrete structure, via additional 
steelwork, in three places This first bay, 
acting as an extension of (he floor slab, 
provides a solid bearing base for the bridge 
proper The other two sections were lifted into 
place and propped until the splice joint had

been welded No extra loads could be taken 
by the existing roof below,

At the Duncan side, the bottom booms of the 
truss are supported on sliding shoe cups. 
These polished connections allow thermal 
movement of ±25mm. Steel beams had to be 
added to take the extra load, but, as they were 
inserted m the ceiling void of the floor below, 
the new structure caused little disruption. 
Once the bridge structure was erected, 
concrete was poured on to the steel trays to 
form the floor deck. The steelwork was 
finished with gloss enamel paint

The curved elevation means that the glazing 
panels are not square, only one template was 
cut, and this was handed each time. The glass 
IS simply bolted through to the angles which 
are welded to the tubular frame The joints 
between the glass are sealed with silicone.

The bridge is heated and permanently 
ventilated through slots in the perimeter floor 
angles. Some slots were blocked to reduce 
draughts in the reception area: but now. in the 
summer, il is unbearably hot.

Junctions with the buildings are flashed with 
powder-coated aluminium pressings; at the 
Duncan building end, these were designed to 
allow bridge movement,D 
Sarah Jackson

Acknowlsdgment
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Working Details
nt >1

168* 10mm CHS■1^ cut bfiCkMvwk
<1

Il1 20mm ms plate
140 « 500mm rc beam

.I'
4plaster

220 X 12mm ms plate

I
n

12inm ms back, piate

'i - -lOOx 100* 12mm RSA
metal lath------- 4^

\20mm dia x 200mm boll — /■ \4
26rrMTi ms plate

rubber flooring

//• 203 x 88mm RSB4
'''

B
4 c.^5^

/
screed

.e
2 internal view of the bridge 
looking towards the new 
building.
3 Detail of the structure and 
glazing fixings.
4 Detail section of the bracket 
to wall junction.
5 Part elevation, part section.
6 Detail section of the junction 
of the bridge to the old building 
and, top right, glass fixing 
details.

_1 V
M\

lQrr>m ms plate

\
Kr7

\\305 X 97mm RSB

\I25mm ms plate
t1

Credits
location Stralhdyde Graduate 
Business School. Cathedral Street, 
Glasgow
client University of Sltathclyde 
Graduate Business School 
project manager University of 
Strathclyde Estates Office 
archiiecl Reiach and Hall Bob 
Wallace. Bob Wilson. Shona Wood 
quantity surveyor Muiiheads 
electrical/mechanical engmeer The 
Ian Hunter Partnership 
structural engineer Buallie Watkmsoii 
& Partners
mam coniractoir CA Consf/ucJjon 
subcontractors; link bridge Gray & 
Dick, strucnual steelwork Bone 
Connell & Baxter itiechanical How 
Engineering Services, electrical Forth 
Electrical Services

4DETAIL A - aRACKETWALL JUNCTION

inserted steelworkDETALA DETAIL C

service yard
Sir William DurKar 
BuildingI

il^Project data
contract JCT 80
site start date May 1990
completion date Match 1992

I*' I—Ma.
Graduate Business School

Photo credit
Photographs by Dennis Gillyoii
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Working Details

Silicone |i>r>i

powder-coated alummium 
flashing-------------------------

V
140 X 8mm CHS

existing structure

M X 80 X 8mm RSA

10mm toughftied glass — —

140 X 8min CHS 125 X 75 X 8mm RSA — "A
\
\

ms deck tray

\

- 89 X 5mm CHS

80 X 8mm ms flat

— 140 x8mm CHS GLASS FIXING DETAILS

-140 X 8mm CHS

movement jotnl

slate tiles

100 X 100 SHS

'-Steel piaie
T-soctmo

gap to allow movement

<J

existing structure
shoe cup fabricated from 
lOrrim ms plate 254 X 254mm RSJ----- 100 X 100mm SHS

G II3
DETAIL C - BRIDGE SUPTOHT SHOE 6DETAILS -BRIDGEWALL JUNCTION
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INDEX TO VOLUME i

External walls
AWD I; page 9 Timber cladding panels, Shcringham Leisure Pool 
(Aisop & Lyail)
1: 13 Masonry walls; Truro Courtsor]ustice (Evans and Shalev)
I; 17 Masonry walls, tiled roof, Isle of Dogs pumping station 
(John Outram Associates)
1:21 Glazed curtain wall, membrane roof; Solid State Logic HQ 
(Michael Hopkins and Partners)
I: 25 Tiled concrete frame; Manchester Magistrates' Courts 
(YRM Partnership)
I; 29 Precast cladding system; ofhce building (Rolfe Judd)
I: 33 Masonry walls, tiled roof, Yatcley Newlands School 
(Hampshire County Architects)
I: 37 Profiled metal cladding; Silvcrstone press facility (Denton 
Scott Associates)
I; 41 Corner turret; Ingram Square housing (Elder & Cannon)
1; 45 Masonry walls, slate roof; Qovelly Visitors’ Centre 
(Van Heyningen and Haward)
1; 49 Timber walling; poo! house
1: 53 Metal cladding system; YRM Partnership offices
(Tim Ronalds Architects)
1; 57 Glazed curtain wall; IBM Cosham offices (YRM Partnership)
1:61 Masonry walls and glazing; Watersports Centre 
(Kit AUsopp Architects)
1:65 Timber cladding MacIntyre home, Milton Keynes 
(Edward Cullinan Architects)

Roofs
1; 69 Slate roof, concrete copings; Truro Courts of Justice 
(Evans and Shalev)
1: 73 Profiled metal deck; Schwarzkopf headquarters 
(Denton Scott Associates)

Structure
I: 77 Timber frame; Shcringham Leisure Pool (Aisop & Lyail)
1: 81 Serviced floor; Solid State Logic headquarters 
(Michael Hopkins and Partners)
1: 85 Steel frame; Liverpool University School of Architecture 
(Dave King and Rod McAllister)
1: 89 Temporary structure; retail outlet (Terry Farrell and Co)
1: 93 Temporary structure; Alexandra Pavilion (Terry Farrell and Co) 
1; 97 Canopy; Grande Arche, Tete Defense (J O von Spreckelsen)

Balconies
I: 101 Steel-framed balconies; riverside housing (Richard Rogers 
and Partners)
1: 105 Steel-framed balconies; private house (David Wild)
I: 109 Balcony, Ingram Square housing (Elder & Cannon)

Staircases
1:113 Counterbalanced steel staircase: Shcringham Leisure Pool 
(Aisop 8( Lyail)
1:117 Brick-built staircase and concourse; Truro Courts of Justice 
(Evans and Shalev)
1: 121 Steel staircase; Liverpool University School of Architecture 
(Dave King and Rod McAllister)
1: 125 Steel staircase; riverside housing (Richard Rogers and Partners) 
1; 129 Steel staircase; Schwarzkopf headquarters (Denton Scott 
Associates)
1: 133 Steel staircase; artist’s studio (Eric Parry Associates]

Furniture and fittings
l: 137Courtroom fittings; Truro Courtsoflustice (Evans and Shalev) 
1: 141 Vanitory unit; Solid State Logic headquarters 
(Michael Hopkins and Partners)
!: 145 Doors and screens; offices (Eric Parry Associates)
1: 149 Reading-room lighting; Queen Mary College Library 
(Colin St John Wilson 8t Partners)
1: 153 Reception desk; Walthamstow Coroner’s Court (Tim 
Ronalds Architects)
1: 157 Exhibition display system: Design Museum {Stanton Williams)
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INDEX TO VOLUME 2

External walls
AWD 2; page 9 Aluminium rainscreen cladding; Sainsbury's Camden 
{Nicholas Grimshaw & Partners)
2: 13 Rendered masonry wall; Private House (Simon Molesworlh)
2: 17 Glazed shopfronts; Tobacco Dock, London (Terry Farrell and 
Company)
2: 21 Stone-clad external doors to offices (Fletcher Priest Architects) 
2; 25 Blockwork and curtain walling; leisure centre, Doncaster 
(FaulknerBrowns)
2: 29 Chimney flue; housing (Page fit Park Architects)
2: 33 Glazed penthouse flats; London Docklands (Michael Squires 
Associates)
2: 37 Glazed entrance screen to offices (Bennetts Associates)
2: 41 Polycarbonate glazed wall in library (Koen van Velsen)
2:45 Glazed cladding (Ian Ritchie)
2; 49 Masonry walls; housing (Hunt Thompson Associates)
2: 53 Stone and brick reconstruction; Langham Hotel. London (The 
Halpem Partnership)
2: 57 Masonry walls to halls of residence; Trinity College, Cambridge 
(MacCormac Jamieson Prichard)
2:61 Glazed cladding; Willis Faber office, Ipswich (Foster Associates} 
2: 65 Masonry walls; offices, Cambridge (Nicholas Ray fit Associates) 
2: 69 Masonry walls, oriel windows, housing (Price fit Cullen)

Roofs
2: 72 Membrane roof at Imagination, London (Herron Associates)
2: 77 Roof garden; RMC HQ, Surrey (Edward Cullinan Architects)
2: fil Stressed skin plywood deck roof; London {Tim Ronalds 
Architects)
2: 85 Cotswold stone roof to halls of residence; Cirencester (David 
Lea)
2: 89 Glazed roof over converted water tank; Somerset House. 
London (Green Lloyd Adams)
2: 93 Timber roof structure; visitors centre, Devon (Ferguson Mann 
Architects)

Structure
2: 97 Exposed structural steel frame; Broadgate, London (Skidmore 
Owings fit Merrill)
2; 101 Dome and columns; Meadowhall (Chapman Taylor Partners) 
2: 105 Rooflevel walkway; Arts Faculty, Bristol University. 
(MacCormac Jamieson Prichard and Wright)
2: 109 Timber balcony and dormer window; house (Covrper Griffith 
Associates)

Staircases
2: 113 Internal timber and steel spiral staircase (Koen van Velsen)
2: 117 External timber and steel staircase; offices Stockley Park (Arup 
Associates)
2; 121 Limestone dad staircase (Felim Dunne)

Furniture and fittings
2: 125 Internal glazed limber screen; hospital (Kit Allsopp Architects) 
2: 129 Vanilory unit and cubicle; offices (Fletcher Priest)
2: 133 Sliding timber and aluminium screen: primary school 
(Birmingham City Architects)
2: 137 Ticket office screens and counter: East Croydon Station (Alan 
Brookes Associates)
2: 141 Council chamber gallery and seating; civic offices Epping 
(Richard Reid Architects)
2: 145 Aluminium shelving and external walls; architects’ own offices 
(Foster Associates)

Landscaping
2: 149 Quayside hard landscaping; docks, London (Conran Roche)
2: 153 Fountains in college courtyard; Trinity College, Cambridge 
(MacCormac Jamieson Prichard Wright)

Lifts
2:157 Glass lifts; offices Stockley Park (Foster Associates)
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ARCHITEaS’ WORKING DETAILS - THE FUTURE

The Architects* Journal plans to publish volumes of 
Architects’ Working Details at regular intervals, developing 
them into a practical, comprehensive resource of working 
architects and designers.

Make sure you receive details of each new volume by 
completing and returning this form now.

YES - please send me information on new volumes of 
Architects’ Working Details as they are published

Name

Job Title

Organisation

Address

Postcode

If you are missing earlier volumes, please indicate here if 
you would like to order them at £15.95 incl p&p.
Volume 1 □Volume 2 □
(please enclose cheque with order payable to 
Emap Business Communications)
Please post this form to:

The Architects’ Journal (AWD3) 
151 Rosebery Avenue 
London EC1R4QX 
United Kingdom

or fax on 0171 505 6701
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The Architects’ journal published over 1600 working details 
between 1953 and 1971, many of which were then filed by 
readers or later purchased as a 15-volume set.

Today, new energy requirements. Building Regulations, 
construction methods, and changing practice all make 
working details more essential than ever. In recognition of 
this need, in September 1988, The Architects’ Journal 
reintroduced working details to its pages - a move welcomer 
by readers. The first two volumes are still in print.

This third volume groups a total of 42 details under the 
general headings of;
• external walls
• roofs
• structure
• internal fittings
• lifts and circulation spaces

Each detail is explained with at least two full pages of 
drawings, and is accompanied by a detailed commentary 
illustrated with contextual photographs.

The Architects* Journal plans to publish further volumes of 
Architects’ Working Details at regular intervals.

the architects* journal


