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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 & Lyall’s 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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EXTERNAL WALLS AND ROOF

BEACH HOUSE

John Winter & Assoclates

This beach house
replaces one that the
sea washed away. It
has been designed to
withstand wind and
waves, with a
minimum of
maintenance.

This is the third home that John Winter has
west. The second space in the created for himself (see AJs 18.5.85 and
carport is designed to 30.11.88) — but this one is for holidays only.

1 Part view of the house from the

accommodate a boat. Almost all the
materials visible externally are
metal, finished off-site for low
maintenance.

On an east-facing site on the Norfolk coast,
among colourful 1930s beach huts, sits the
economically designed black and white shed.
The original living space, a converted 1930s
timber prefab, was washed away in 1983 by
the sea — which eats up a metre of land each
year. The completion of an EC funded sea
wallin 1987 made it worth constructing a
replacement building. The site should now
last for another 120 years.

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, require as little maintenance as
possible, cost less than £500/m?, and
accommodate intermittent use. It hasalsoto
withstand strong winds, waves and sea-salt.

The building is constructed prineipally
from steel and timber. The structural frame
is two simple steel goalposts, one used also to
form the gutter, which, asit conducts
rainwater down to the ground, also braces
the building. Slender 42.6 mm diameter
hollow steel columns support the steel frame
at 3 m centres. Solid steel columns with a
36 mm diameter were an option, but the
engineer warned that they would be unlikely
to remain straight after galvanising.

The steel decking outer skin to the roof,
oversailing the building by 750 mm, is

Acknowledgment
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assistance of John Campbell of Terry
Farrell & Company in the
preparation of this article.
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supported on the steel frame. The roof’s
inner skin — formed from pre-finished steel
liner trays — bears on timber studs which
also support the corrugated aluminium
exterior and veneered plywood interior
claddings. The warmer finish of timber is
preferred internally.

All the timber is finished to Class O (as
required where more than 40 per cent of the
internal finishes are timber).

The building sits on a 125 mm concrete
raft, with strip footings under the timber
stud walls and additional conerete
projections under each column. The column
foundations have 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 cladding.

The only painted finishes internally are
two door frames and the timber studs where
they are exposed to form window mullions.
The double-glazed windows and patio doors
are all polyester powder coated. The better
quality 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 with driftwood.
The well-insulated light construction will
heat up rapidly — as is appropriate for such
anintermittently used space. W
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2 Plan details.

3 Typical cross-section. Pammetts
are local quarry tiles — in this case
225 x 225 mm. They are readily
available locally, although only
second-hand.

4 Plan.

5 The circular window above the
bath. It was difficult to do this
elegantly. In this wall only thereis a
fiat backing 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.
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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

AJ27.2.91

1 The south-west elevation of
Carrick Quay, to Clyde Street. As
you go up the building the view to
the River Clyde improves, and the
size of the balconies increases. The
supporting ‘masts’ are setat 3.5".
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BALCONIES

PRIVATE HOUSING
The Davis Duncan Partnership

s upt ue

|
inpLw L L " '." - .

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 of being cantilevered the
balconies are supported from pairs of
columns, which in turn are supported on
footbridges leading into the building. The
footbridges act as girders, distributing half
their load back into the building, and half
onto the pavement — viaa 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 possible.

All the connections to the columns are
pinned, mainly for appearance 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

thermal movement vertically, but the fifth-
floor baleony, although apparently
continuous, is made and fixed in discrete 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, with neoprene washers
at junctions with steel. Particularly at the
‘erow’s nests’ on the sixth floor it is essential
that the mesh is strong enough to withstand
the weight of people falling onit. The
configuration of the ends of the crow’s nests
is also, from the inside, rather toolike a
ladder. A secondary inward-leaning handrail
would have been safer.

The untreated iroko handrails and
duckboarding should be maintenance free,
although the exposed endgrain is vulnerable.
(Irokois a tropical hardwood whose source
should be carefully checked.)

It took about a week to erect the balcony
structure for each bay. The bridges 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 years. B
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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
separating the central
atriumand the
bedrooms.

Related article

Building study

AJ13.11.91

1 Both the glazed gable walls and
the long walls to the bedrooms are
designed to maximise sound
insulation.
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EXTERNAL WALLS AND ROOF

HOTEL
Manser Associates

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 halfthe
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 external 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 aresult of the tests carried out on
the proposed construction, acoustic resilient
bars were introduced between the boards
and the framing, to minimise structure 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 bedroomsis 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
aireraft (excluding Concord) is 95 dB(A). The
requirement for bedrooms was L, - 35
dB(A), and L 5 x (aireraft) - 45 dB(A). The
atrium requirements were L, ,-45 dB(A) and
Ly ax (aireraft) - 55 dB(A). Comprehensive
site tests have not yet been carried out, but
results so far seem at least as good as
laboratory tests indicated (see 2).

The design 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 working
relationship with the contractor, as there
was here, is also essential to ensure that
detailing is built correctly. Acoustic
failure can be more difficult to source
thanaroofleak. ®
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2 Detailed section through wall
between atrium and bedrooms, and
roof above.

3 Cross-section.

4 The view from one of the
bedrooms. There are two windows,
one on each face of the wall.

5 The hedroom wall seen from the
atrium.

6 Section through the external wall.
The internal cement particle boards
in the bedrooms have verticle joints
only. The boards are finished with
two coats of emulsion.

Credits

location Terminal 4, Heathrow,
Hillingdon

client BAA ple Hotel Development
architect Manser Associates
principal Michael Manser

project architect Jonathan Manser
assistant architects Michael
Watkins, Anna Spruit, Daniel
O'Sullivan, Annie MeDiarmid,
Tobias Davidson, Will Hudson,
Dominique Gurret, Greg Ward,
Steve Taylor

quantity surveyor Walfords
services/mechanical and electrical
engineer F.C. Foreman and
Partners

structural engineer YRM Anthony
Hunt Associates

project manager Gablecross
Projects

civil engineer BAA Consultancy
acoustic consultant Hann Tucker
Associates

management contractor Higgs &
Hill Management Contracting
subcontractors: re structure Swift
Structures, atrium steelwork
Worldwork International and
Surrey Steel Buildings, external
cladding and windows Exterior
Profiles, internal cladding and
windows Straeker Construction,
composite roof Robseal Roofing, dry
line partitions Straeker
Construction, suspended ceilings
Silenzio Acoustics, carpentry and
Jjoinery Swift (St Albans), painting
and decorating Wakes Decorating

Photo credit
Photographs by Peter Cook.
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This kindergarten was
built, using volunteer
labour, in rendered
masonry with a turfed
timber roof.
Environmentally friendly
materials were used
wherever possible.

1 The single-storey nursery 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.

Acknowledgment

The editors acknowledg= the
assistance of John Campbell of Terry
Farrell & Company and Lionel
Friedland of Pentarch in the
preparation of this article

EXTERNAL WALLS AND ROOF

KINDERGARTEN
Christopher Day Associates

Inside the womb-like Nant-y-¢cwm Steiner
kindergarten it is impossible to forget that
this building is for small children — up to 30
4-6 year olds. Set amid woodland beside a
river, it is inseparable from its rural South
Wales setting. In designing the building
Christopher Day has accommodated all these
influences, plus a requirement that it be
cheap and buildable by volunteers — as well
as still following his own instinet for what he
would describe as calm, non-toxic, breathing
construction.

Having ruled out timber for the main
frame or cladding due to the very humid
conditions of the Welsh woodland
micro-climate, Day did use a timber roof
structure — and masonry walls. The walls
are rendered and sculpted inside and out,
and the curving shallow-pitched roof is
turfed. The insulation-filled cavity
blockwork walls on strip foundations
(directly on to the rock below), are widened
out at the foot of the external leaf by blocks
and split-bricks, to give the impression of a
solid base. The external renderis a 1:1:6 mix,
coated with veils (washes) of a lime-milk
formulation. The wash is based on the clear
alkaline fluid ladled out of amix of lime,
water and a small amount of protein, such as
meat, which is all stirred daily for at least a
week, and then combined with earth colours.

Internally the ceilings are lined with a 1:4
sand:plaster finish, brush finished, and the

walls with #:2Y2:10 cement:lime: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. Ifthe
veils are too thin it doesn't matter, Day
points out — the building will just take
longer todry.

The wall finishes are all intended to allow
the building to breathe. There are no obvious
Jjunctions between walls and ceilings —
curves and gentle angles are considered
more appropriate for 4-6 year olds.

The undulating roofs are formed from
timber joists spanning from timber ring
beams to 1200 mm dia plywood dises. Above
these sit boxes which allow roof ventilation.
The caps are octagonal (to avoid the
sharpness of right angles) and monopitched
to encourage run-off.

Because the turfed roofs are at pitches as
steep as 39°, atwine net is incorporated to
discourage soil slumping. A conerete kerb
helps to keep the turfin place, and the gutter
is formed against the fascia upstand.

Despite its magical qualities, Day is aware
that this building is not as green as he at least
would have liked. But the compromises
such as treated roof timbers, necessary
because of their long periods of exposure, but
always separated from the users by ceiling
finishes — are not made unthinkingly.®
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1:2:4 concrete

100 mm gap

3n035x2.5mm
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1 p, - = — 25 mm expanded polystyrene
1.4 mortar with cement dusting — — - {
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Ty Crwdd Bach (A) 3.9.80 p434). ; \ L
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5 Close-up at eaves level. The / - 4
standard of finish on this building is
not the same as one would expect
on a more traditional project.

6 Detailed section through the
external wall. The cardboard
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not lasted. in 75 mm cavity
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1 100 mm blockwaork
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Credits
location Llanycefn, Clynderwen, 1:1:6render, coated with —— 3

[)erd‘ Wales lime-based veils combined Va

client Nant-y-cwm Steiner School with earthcolours

architect Christopher Day 3
Associates

partner in charge Christopher Day
assistants William Browne, Paul 4
MecIntyre, @yvind Trygstad,
Elizabeth Bowker, Marianne W .
Lynum pd
structural engineer David Yeomans blockwork sleeper walls : —~
main contractor mainly volunteer / B I \
labour 5

subcontractors: windows and . AR
external doors Morgan & Doyle, : Y T 4
windowsJames Grian, Stephen Y i e
Latham, glazing Rawleys Glazing, g
carpentry Bill Dobson, suppliers:
principal builders merchant D. G.
Thomas & Son, builders merchant
Jewsons, timber and plywood
Malden Timber, roofing membrane
Ruberoid Building Produets, cavity
ties, joist hangers and eml Catnie
Components, Livos organic paints
(Dubron and Valetia) Jane Foster,
drainage products Yorkshire 4 377

Imperial Plastics, turf Parry, A v V. — - concrete strip foundatior
insulation Sheffield Insulations.

DETAILED SECTION THROUGH NORTH EAST WALL OF CLASSROOM 2 '

100 mm cellulose fibre
on breather paper

ventilated.
- underfioor space

y 4

l—- -50mm 124 concrete

,»'v H— —— — - ——¢lass A blockwork
below dpc

Photo credit
Photographs 1,5 by Charlotte Wood. — 6
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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

AJ5.6.91

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.

A

The editors acknowledge the
assistance of Lionel Friedland of
Pentarch in the preparation of
this article.

EAVES
AIRPORT

Foster Assoclates

The tubular steel-framed roofto the
Stansted terminal is supported by 36
structural trees (each 3 mx 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

to 330 kN. -

The 39200 m™ roof is formed from a
grillage of 323 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 rooflight
openings, each made up of four sealed,
double-glazed units. Below each rooflight 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 waterin the
system s ‘pulled’, under negative pressure,
through the pipes back to the roof sumps,
where the rate of flow into the sumps is
correspondingly increased. Tapered
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 frajmework. The
overall U-valueis 1.6 W/im™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 expansion joints.
Anearlier plan to allow roof expansion joints
by eross bracing the trunks and separating
them from the concourse slab posed severe
problems for the roof design. But, as a result
of omitting the expansion joints, horizontal
movement of +90 mm may occur at the
perimeter (120 mm at the corners).

The eaves detail must still provide 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 perimeter
beam, and then linked horizontally to an
insulated extruded aluminium baffle on top
of the cladding by a flexible epdm sheet,
make the structure watertight.®
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Credits

location Stansted, Essex
client Stansted Airport
architect Foster Associates

project manager Stansted » ORI TR A o ———— 406x20mmCHS |
Development Team sl

structural engineer Ove Arup &
Partners

quantity surveyor BAA with Beard
Dove and Currie & Brown |
construction manager Laing |
Management and BAA Consultaney |
lighting (public areas) Claude and
Danielle Engle

acoustics ISVR Consultancy
environmental wind engineering
University of Bristol
fireengineering Ove Arup & [
Partners
drainage Ove Arup & Partners |
subcontractors: architectural
metalwork Custom Metal
Fabrications, UV drainage Drake &
Scull Engineering, rooflight
reflectors Environmental
Technology, lighting Erco Lighting,
metalwork Euramco Engineering,
structural steelwork Fairport
Engineering, lattice painting
Independent Painting Contractors,
roofing F.J. Prater, roofing
membrane Sarna (UK), glazing
Hans Schmidlin (UK), concourse
ceilings Special Acoustic Services,
steelwork Tubeworkers. OF TAILEDSECTION THROUGH EAVE

Photo credit
Photograph 1 by Peter Cook. ) : 5

12 mm dha ssrod
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suppor bracket

|
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A glazed curtain wall
keeps the front of this
building wind and
watertight. Additional
columns, canopy and
plinth provide solar
shading and a more
crafted elevation.

Related article
Building feature

AJ 16.10.91 p32

1 The complex 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.

Acknowledgment

The editors acknowledge the
assistance of John Campbell of
Terry Farrell & Company in the
preparation of this article.

EXTERNAL WALL
OFFICES
Arup Associates

The first stage of the new Lloyds Bank
headquarters in Bristol provides 10 000 sq m
of office space ina 31.5m deep,
crescent-shaped building.

The concrete frame and coffered slab
structure exploit the curve, particularly in
the radially ribbed, exposed concrete
ceilings, formed using GRP moulds. 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 services are run under raised floors.

A curved concrete edge beam on circular
columns ties the ends of the structural ribs
together, and the building was quickly made
weathertight on site with a glazed curtain
wall. This allowed time for the construction
of the colonnaded elevations — which
provide solar shading to the upper floors.

At the base of the wall is a series of French
limestone-faced concrete piersat 4.5m
centres. All the stone at this level is
natural — because this is where people 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 information on
tropical hardwood sources, but Arup
Associates was assured by its trade
contractor that the iroko came from a
sustainably managed forest.

Al Database CL/SfB (21)
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The tops of the piers are finished with
pre-cast concrete units (crushed Balladon
aggregate was used), ina paler 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.
Suspended 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
the outside of the building.

A flashing at the top of the curtain
walling is weatherproofed where it meets
the concrete structure, the top of which
is protected by a pre-cast concrete
parapet unit.

There is a gutter at the junction 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 timber rafters.
The rafters are paired either side of steel
[-sections, which restrain the column
assembly.

Two 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.
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CUTAWAY ISOMETRIC AT TOP TYPICAL CROSS SECTION
OF EXTERNAL WALL THROUGH BUILDING
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2 Exploded isometric showing the
top of the 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 elegantly
detailed, being visible from the
office areas on the top floor of

the building.

5 Detailed section through the
colonnaded wall. This is the
detailing used on both long
elevations: the end elevations are
stone faced, with the only
projections being the semi-circular
glazed walls to the stair tower.

=

Credits

location Canons Marsh, Bristol
client Lloyds Bank ple

architect Arup Associates

quantity surveyor,
services/mechanical and electrical
engineer, structural engineer Arup
Associates

management contractor Bovis
Construction

trade contractors: concrete work
Fairclough Civil Engineering,
architectural precast concrete PCE
(Midlands), brickwork and
blockwork Ferson Contractors,
roofing and insulation W S M Felt
Roofing, facade stonework
Cathedral Works, external glazing
Schneider (GB), ground-floor
external windows and doors

C. Cheesman Joinery, external
sunscreen Ferson Contractors,
architectural metalwork R Glazzard
(Dudley), Venetian blinds Regal
Blinds.

Photo credit
Photographs by Rupert Truman.
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1 The first floor of EP Associates’
building at Stockley Park. The
glass blocks are contained in
extruded aluminium frames which
are supported on a proprietary
stick-frame system.

Related article
Building study AJ 30.10.91 p45
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Company and Lionel Friedland of
Pentarch in the preparation of this

article

Working Details

External wall

Offices

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

In Enc 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 matenals

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

EP Associates’ design for the buillding 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-jointed into the panels.

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

Alan Smith from UCS, Schal International's
cladding consultant, then suggested
approaching 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 Corning, the glass block
manufacturer, who had been involved as soon as
glass blocks were suggested

Asithappened, Pittsburg Corning, in
conjunction with Dow Hansil Corning, was in the

process of developing a new bonding system for
its glass blocks

The concave meeting faces on the blocks,
which allow space for reinforcing 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
aclear polypropylene extrusion, which acts
both asa spacer and as a backing for a small
silicone bead

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

Each glass block panel was produced by
sitting 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
1sonly +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 polyester powder coating colour is
based on the silicone colouring, allowing
all the elements to be absorbed 1ato a
harmonious whole.[J
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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.
2 The new building is built on top
of aformer oil-tank store. It
presents a more friendly face to
users 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.

Acknowledgment

External wall and roof
Teaching space

Cullum & Nightingale. 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.

In April of this year Hugh Cullum and Richard
Nightingale were commissioned by North
Westminster Community School to provide a
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 1s one of the first parts of the school you see
from the road, and Cullum & Nightingale thought
that by raising the roofto install clerestory
windows it could be converted quite cheaply

But the school caretaker was reluctant i«
up his storage space, so the architect suggested

possibilities that independent archit
now offer under local management of sc
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 startingon site). The licence

only lasts three years, mainly because this
modest building will form a focal point between
the twin towers proposed for the Paddington
basin. The teaching space isin 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
(imber above the store end of the tank housing)
atdifferent levels, were retained. A new
suspended timber floor is built on top, and a
series of 45 x 22 mm timber frames rest on the
existing 250mm cavity brick walls 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-1n time)
proved too light. The elegant stained timber
'strakes' on the roof timbers are the result




3 Close-up of the detailing where
the external stair landing meets
the building. The steel stair was
designed for off-site
prefabrication. The landing is
iroko — recycled from obsolete
lab benches. Other stained
hardwood joinery is nemesu, a
strain of meranti grown as an
Indonesian plantation crop.

4 The builder took it upon himself
to match up the plywood panels.
The mastic joints are also very
neat— if this had been poorly
executed it would have looked
very different.

5 Avery pleasant teaching space.
Although initially it is intended to
be used for music, the internal
surfaces are generally hard:
perforated ceiling sheeting,
which would have been more
absorbent acoustically, would
have taken an additional two
weeks' delivery time — delaying
completion.

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 (nota requirement, buta
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 endgrain epoxy
sealed. This was specified after discussions with
both Trada and architect Alsop and Lyall. The
panels are screwed on (most are not
immediately accessible, but security screws
were used) and the contractor took it upon
himself to match the grainin the panels. The
standard of workmanship is high— the black
mastic joints could have looked very different

After five weeks on site the building was just
completed on time (the stair arrived on the last
day) but if money becomes available there isa
canopy to follow. At present there is minimal
protection over the door provided quite
adequately by a sill section installed upside
down, setatan 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.|




6 Roof edge details with long
section and plan below. Fixing
two panels on to one 50mm
batten is fairly
workmanship-sensitive. Andina
building with a longer life
expectancy the wall cavities
should be ventilated.

7 Cutaway isometric with, inset,
an enlarged plan of the rod
connection. Theroof actsas a
plate, spanning from one end wall
to the other. The timber was
ordered before the engineer had
checked the building structurally.
The sizes proved light (although it
was not possible to get planed
timber in much bigger sizes) so
the ‘strakes’ were added. The roof
timber is restrained by the
sheeting, and the rods are added
below to prevent the underside
from buckling.

Credits

location North Wharf Road, London W2
client North We: nmunity
School (head ) | Marland)
architect Cullum & Nightingale
Architects

partner incharge Huah Cullum
jobarchitect Nicholas Warner

quantity surveyor Peter W Gittins &
Associates

structural engineer Price and Myers
main contractor Gilby Constn
subcontractors: steelwork Bu
& Zincwork, mastic joints TA Convoy
Mastics, joinery Ardern Hodaes;
suppliers: plywood cladding and timber
Anvil Trading. glazing Quickglaze. roof
Plannja, roof fixings SF'S Stadler
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contract IFC 84

starton site 29 July 1991
completion 5 September 19]
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0.72 gauge trapezoidal stee!
sheeting, white finish, fixed to
main frame at every trough

12mm dia steel rod with fiats
welded to each end. bolted to
beam

22mm dia holes for through
boiting and 1 No 14mm dia hole
for rod connection

note: all tnms have 10mm weits
and are butt jointed with pop
niveted bolt straps behind

0.72 gauge trapezoidal steel
sheeting. silver finish

30 x 300mm propretary filler to——
suit profile |

250 x 50 x 10mm ms plate; 2 No - 3

vapour control layer sealed with
30 x 2mm tape

M20 bolts with 50 x 5mm ms —_

washers | @
\ }\
I
j— |
polythene sheet vapour control————1—14
layer —
rock wool insulation = ’
52
=

50 x 756mm treated sw battens

breather paper -

DETAILED SECTIONS
THROUGH ROOF PERIMETER

103mm dia downpipe at centre —
of gutter length discharging into
exsting storm grain

45 x 221mm sw structural ———
frames at 2400mm crs

(AT AV UABATAT VAT ABIAV) AN

13mm plasterboard

note: roof pitch 22°

80mm rock woo! guilt insulation

L/ ///) breather membrane with
. 50mm wide tape

dashed ling indicates end of edge
tnm on side elevation

30 x 900mm
filler 10 surt profie

|
133mm half-round aluminum
gutter supported on 32 x 6mm
Topfix Rafter Arms with fascia
brackets, fixed to top of roof
sheeting

0.6mm PVF2 coated steel
Z-sectign tnm with welted edges
white finish, riveted at 300mm crs
to sheeting and sealed, top and
bottom corners cut, mitred and
rnveted

10 mm joints between sheets
filled with polyethylene foam
backing strip and black low
B modulus silicone sealant

1050 x 1050mm hinged double
glazed rooflight, electrically
powered with remote switch

entrance

.

teaching

space new timber floors
|

— 600 x 600mm double glazed
window u/s of window 1200mm
above FFL

+

exposed primary

LONG SECTION

steel stair with —
steel treads

structure internally with existing
existing store room
plasterboard infill aborh heAi
existing store room
1 T T T L
double-glazed stained
hw windows |
1
_____ J
re-used 28mm iroko planks
screwed (with countersunk
screws) to front and back teaching space
channels
2 i i

PLAN

metal secunty gate




, 50 x 75 x 50mm

” Z-sections at 1600mm crs lad
diagonally across roof

ladditional spacers to suppart

cantilever)

ex 75 x 76 mm shaped, treated
sw plate over window head

T80 bt batePatessItIee,

,..,,,,,,,.,.,...
\

P r ex 221 x 45mm shaped sw
4 | bracing member centred

‘: | | 2305mm above sole plate

steter

stiffeners notched to sut——
plates and coated with two coats
of stain

erersratrsetss < o001

rods to prevent buckling of u’s of-
beam (top of beam held in place >
by meta! sheeting) 7

carpeting
N

45 mm deep hw stffener (strake)
width varies from 25-70mm ,

suftener glued and screwed to
beam at 300mm crs (min depth
of screw in beam 30mm)

P4 main frame screwed 10 sole plate
with 4 No 100mm ss screws

retoreoeronsee s tortetetnosttiovis

plywood flooring on 50 x 75mm
battens on existing concrete root

225 x 50mm treated sw sole
plate fixed to existing concrete

siab with 2 No 160mm

chemical anchor bolts either side——
of each main frame

=

2240 x 1220 x 18mm marine
plywood facing panels stained

DETAIL PLAN

OF STEELWORK ——— S with two coats wood stain
CONNECTION WA —_ ¢ "
-- g -~ exposed ends of
 dadas TSI plywood sheets treated with
. 7 4 2-part amine cured epoxy resin

X A |
‘rod 1s 6mm fillet weided into /} |
centre of fin plate with all welds A = = —— 100mm plywood overlap
ground smooth A

‘\2 No 50 x 12mm ms plates and
40mm dia x 12mm thick ms
spacer

AN

NN

note: all steelwork mechanically
wirebrushed and painted with
one coat of 2inc phosphate L

existing walls 10 be repointed and
re-sootwashed
primer <

\ v
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1South face of Northwood
Tower during recladding. 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 were introduced
into the main stairwell.
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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 tc
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 in brickwork, with imber infill panels. As
the tenants were willing to move out, both
overcladding (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 main 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
1solated 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 projection
previously carried the brick cladding), and at
the new balconies. The new brick cladding i1s
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 specials
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
+/-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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(1