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ONCE A MODERNIST DETAIL,

THE SHADOW GAP IS NOW A
DECORATIVE INDULGENCE

By Will Hunter

The junction between two materials is an

essential problem of architectural detailing.
Its various resolutions can express a whole
approach to architecture.

The fashion in the past has been to conceal
how surfaces meet. In theory, 18th-century
wooden and plaster mouldings were placed at
Classical intervals, but their positioning was also
pragmatic. The height of a dado rail (from the
Latin ‘datum’) protected the wall from the backs
of chairs, while the panelling below it concealed
rising damp. The function of skirting boards and
cornices — and the framing of doors and windows
— allowed for a margin of error at the edges.

The decorative shapes of such mouldings
have, for Justin Marshall at least, become purely
ceremonial (see cover and Paints and Finishes theme,
pages 25-32). His collaboration with ornamental
plasterwork specialist Hayles & Howe is about
possibilities rather than limitations: architrave
profiles are extruded along curved lines using

CONTRIBUTORS

Michele Panzeri, who photographed
this month’s Materials Board

on pages 18-19, is a freelance
photographer specialising in
architecture and interiors

Simon Jewell, who dociments
the expansion of London’s Brunel
University in the Structure theme
on pages 37-42, is an associate at
engineer Adams Kara “Taylor

digital design and production techniques. His
work is about what it shows, not what it hides.

As a Modernist detail, the shadow gap
attempts to solve the same problem as its
Georgian predecessor: that of managing the
architect’s disappointment between what he
can imagine and what he can actually build. It
conceives of the building as a continuous surface
and delivers it as discreetly connected elements.

Yet today, despite its anti-ornamental
associations, the shadow gap has become a
decorative indulgence. The joints between the
wall and slab panels of Bell and Webster’s
prefabricated concrete system (Structures theme,
pages 37-42) can be grouted on site, removing
the need for a skirting board or cornice. The pure
white box this allows — the concrete surface can
be painted directly on to — perhaps realises a
Modernist ideal. Most clients, though, would
probably specify a bit of skirting. Tolerance is
not only about material behaviour.

Biba Dow, who has submitted this
month’s Address Book on pages
45-46, is a_founding partner of
Dow Jones Architects, which was
Sformed in 2000




FOCUS ON: STRUCTURE

-

=

S LS

i

T T T

bor o o o or e e s

2d7:

RIBA

)

Oflle/
<’ K x

-
y,

ASPRI

1 & 2. The 1960s was a mixed decade
for prefabrication, combining both the
collapse of Ronan Point and the
optimism of Archigram’s Plug-in Cities

BIGGER, FASTER, BETTER STRUCTURES

By Simon Jewell

Despite poor public perception of
prefabrication in the UK, recent
construction and planning reports
have led to renewed enthusiasm for
Modern Methods of Construction
(MMC). On these pages a brief
history of prefabrication is followed
by a look at the different approaches
taken by engineer Adams Kara
Taylor (AKT) to constructing the
thiee phases of a student residence
campus for Brunel Universityy in
Uxbridge, west London.

Prefabrication has had a
chequered history in UK
construction. It first made an
impact on the UK after the
Second World War, when
housing shortages fuelled

a boom in imported prefab
houses. Postwar austerity then
gave way to the social optimism
of the early 1960s and the
possibility opened up that —
rather than merely providing
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a cheap temporary fix —
prefabrication could deliver a
new vision for living. These new
possibilities were perhaps best
encapsulated with Archigram’s
Plug-in Cities.

By the mid 1960s, problems
of poor maintenance, bad
detailing and social disruption
had dogged the methods so
much that when Ronan Point
collapsed in 1968,
prefabrication’s viability
seemingly collapsed also. But
rather than this being the death
knell, it proved to be a brief
hiatus; codes were changed to
combat progressive collapse,
materials were refined and
construction techniques
developed and improved.

Today, with issues
surrounding the availability
of construction workers and
rapidly rising on-site costs, there
is a renewed enthusiasm for

MMC such as prefabrication,
modular construction and rapid
construction techniques.

Both the Egan report,
‘Rethinking Construction’, of
1998, and the Barker Review of
2003 encouraged the take-up of
MMC. Recent analysis suggests
that the number of homes built
each year will need to rise from
the current 175,000 to 230,000
by 2016. To meet this increased
demand, Archigram’s
imaginings could offer a
way forward.

A recurring theme in
feedback picked up through
working on projects using
MMC is that follow-on trades
often cannot keep up with the
speed of construction of the
main frame. The future to
improving construction
programmes, and therefore
costs, could then come from
applying the same modular

construction processes to other
elements of the building by
introducing more factory-made,
bolt-on and plug-in items.

The increasing ubiquity
of 3D models is a boon for the
accuracy of production. MMC
is better than ever suited to
the way that engineers and
architects now work, so it seems
natural that they will increase
in popularity.

As the technical wizardry
illustrated in Archigram’s
drawings moves closer to being
feasible, it seems likely that
designers and architects will
increasingly draw upon MMC
to address the design challenges
of the 21st century.
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AKT was appointed in 2003 to a team v 2-4m - 6.6m N v Hn y
headed by Sheppard Robson Architects P 1 r {
working on student residences for Brunel - T
University. Following expansions and 2
mergers since 1980, the university had 5
properties spread all over London. The -
aim of the £250 million masterplan was to 3. |Tunnel form| — Infill tunnel form | Tunnel form|
consolidate these disparate sites on to one N D S 4
Uxbridge campus. These studies look at 4,
different approaches to constructing the
superstructure.

3 & 4. Tunnel form is an in-situ casting technique CASE STUDY ONE

that defines a space with two L-shaped steel forms PHASE 4: TUNNEL FORM

(left) or in conjunction with an infill panel (right)
The first brief (phase 4) was to build 674 rooms in four

5. Each storey was completed in under two weeks blocks of six-storey halls in a way which would be cost-
effective and robust. Early stage-C studies focused on
6. The phase 4 blocks were completed in October 2005 construction techniques which took advantage of the

amount of repetition in the layout of the accommodation
and identified 13 options, including steelframe with
Slimflor, in situ concrete and precast concrete. The design
team opted for an in-situ concrete construction method
known as tunnel form. This suited the main contractor —
Laing O’ Rourke — which had experience in turning around
pours quickly and had already invested in forms.

Tunnel form uses L-shaped steel forms placed side-
by-side to form a tunnel that defines the room space. The
walls and slab can be poured in one go, and every 24 hours
the formwork is moved so that another tunnel can be
formed. This gives a hardwearing structure with high
thermal mass, sound insulation and fire resistance.

The construction team aimed to turn around each
tunnel by starting on site at 7am and completing by 4pm.
In actuality they finished at 7pm. This proved unpopular
with studying residents and became a factor in the next
phase of the campus development.

Tunnel form can achieve up to 300m? of formwork
struck and fixed each day. The deciding factor for speed
on site becomes the tower crane, and a rate of 450m? of
superstructure a week can be expected. The construction
team was able to build around 90m? of superstructure
a day, which meant the block superstructure was
completed in 11 weeks. The superstructure for phase 4
cost £117/m? calculated in 2004, on a completed build
cost of £22.1 million. If we allow 5 per cent inflation per
annum, this works out at £135/m? at 2007 prices.
Construction of phase 4 finished in October 2005.
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7. Bell and Webster’s precast panels were
made and stored at its Grantham factory

8. The panels were craned into place -
averaging a week and a half per storey

9. Phase 5 finished in September 2006
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CASE STUDY TWO
PHASE 5: PRECAST PREFABRICATION SYSTEM

The phase 5 design at Brunel was developed in 2004~ 2005.
The six blocks of four- to six-storey buildings contain 560
en-suite student rooms, a health spa and

an arts centre. When Bowmer and Kirkland looked at the
work AKT had done during the option studies, it decided to
opt for a precast-concrete solution. It had worked with a
Bell and Webster precast system-build solution before and
knew its advantages.

Bell and Webster’s ‘Fast Build Rooms’is a
prefabricated precast system which uses factory-
engineered concrete elements for every vertical and
horizontal part of the superstructure and for the non-
loadbearing partitions. The panels are made in Bell and
Webster’s factory in Grantham. Each panel is transported
whole to the site and craned into position to be grouted
together — assembling the building like flatpack furniture.

Building regulations call for progressive collapse to be
addressed. The precast units need to be secured with bars
and wires grouted into slots in the floors and in holes down
through the walls. Since the external envelope of the wall
panels was factory made, windows could be quickly fixed
with confidence about the tolerance of the openings. For
phase 5 it took about nine weeks to erect the concrete
superstructure of a standard six-storey block, averaging a
week and a half per storey. Construction of phase 5
finished in September 2006. The cost of phase 5’s
superstructure worked out at £188/m?in 2005 on a
completed build cost of £21.72 million. Allowing for
5 per cent inflation per annum, this works out at £207/m?
in 2007 prices. i
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CASE STUDY THREE
PHASE 6: TWIN-WALL CONSTRUCTION

Phase 6 — currently on site and due for completion in
August 2008 - is the biggest of the three schemes, with
the proposed build costs at £55.1 million at the time of
tender. This will create 1,400 new student residences
spread over 17 blocks of four or five stories.

The design team identified three crosswall
construction techniques as offering best value in meeting
the client’s needs: tunnel form, twin wall or a precast-
concrete panel system. Though potentially the cheapest,
the tunnel form used in phase 4 had meant that the
contractor consistently had to step outside the
university’s preferred working-hour restrictions to
complete a pour, which had proved unpopular at exam
times. By the end of Stage D, the design team and
contractor Norwest Holst concluded that twin wall was
the preferred solution for the construction of the blocks.

Phase 6 pushed on with modular construction
techniques by using factory-made bathroom pods. For the
earlier phases, these had come from the Vicenza area of
Italy, but for phase 6 the contractor was able to source
them from a factory in Newcastle. The pods were concrete,
fully fitted out and ready for use once they had been
plugged into the rooms.

Delivery of the pods had to coincide with the
construction of the frames because they needed to be
installed as each floor was constructed around them. A
prefabricated lightweight metal frame (Metsec) was used
to perform the function of the inner block wall of a
conventional cavity wall. This speeded up construction
time and reduced the wet trades on site.

The construction was programmed to take 12 weeks
to complete two blocks, but the site beam is on course to
complete two blocks in nine weeks. This will work out at
around 100m? of structure completed each day, including
screeded toppings. The cost of phase 6’s superstructure
has worked out at £133/m? at 2006 prices which, with 5
per cent inflation, would be £140/m? for 2007.

10. Phase 6 will create 1,400 new
student residences

11. Twin wall is an efficient system:
in situ concrete is poured between
pairs of precast panels and on to
precast slabs to create the walls and
floors - removing the need for formwork
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SPEEDING UP IN SITU POURS
By James Pallister

While the three Brunel University case studies by Adams Kara
Taylor illustrate how advances in concrete construction
techniques have speeded up the building process, two new
developments from Lafarge should accelerate it further. Aside
from the efficiency of follow-on trades, speed of construction
is affected by two factors: the time taken to put up formwork
and the time it takes for concrete to set. '

The research and development division of concrete
specialist Lafarge has been addressing the latter of these
limiting factors and has developed two new types of concrete
to be rolled out across mainland Europe, the UK and the United
States. Extensia concrete — available in the UK now — was
initially developed for use in large floors where cracks at joints
can be a costly inconvenience. The company suggests that for
conventional concrete the maximum surface area without
joints is 26m?, whereas Extensia can be used to cover surface
areas of up to 400m? without joints. The product doesn’t need
steel mesh or steel-fibre reinforcement, and the slab
thickness can be reduced relative to conventional concrete.

An exciting development for the quick erection of
substructure comes in the form of Chronolia, soon to be
available in the UK. Chronolia needs only four hours to set,
which is a significant improvement on conventional setting
times. The decreased time taken for each pour could have
dramatic implications on the logistics of deadlines, cycle
times, the use of equipment and costs.

12. The Extensia slab being installed at the
Lafarge Research Centre, near Lyon in France

13. Chronolia’s four-hour setting time allowed
the quick removal of formwork on this office
building near Nice
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