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Simple
working drawings
Bryan Seymour*

A very large part of our work involves the preparation of
working drawings. These are the drawings used for
communicating information to many people who have varying
functions and capacities. Although building methods and
techniques have changed and are changing, the type of
drawings being produced by consultants has changed very
little.

SIMPLIFICATION

The current prefabricated concrete garages may well cause
raised eyebrows over aesthetics but they illustrate very well
why working drawings must be simplified. Consider the

man who buys a prefabricated concrete garage for his own
use. Normally he knows very little aoout building and even
less aoout precast concrete. The main reason he buys it,
apart from cost, is because the brochure showed how easy
it was to build and that a matchstick man could start putting
it up after lunch and finish in time for tea. The manufacturers
supply all the necessary working drawings. To start with,
simple instructions are given for the 'base' - there is no
point in calling it ground floor slab and foundation. The
manufacturers do not know the technical capacity of their
clients so they must assume that it is very low. All working
drawings, therefore, must require the minimum of technical
experience. They must be very simple and show only what
is required. The only instruction that is necessary is to

*AU illustrations by the author who was helped with two of
them by Jenny Birch

show how the components go together, so all that is required
is an assembly layout. The components are completely
prefabricated so there is no need to give manufacturing
details. The chances are that they would not be understood
anyway.

The operative, who makes the concrete units and the client,
require different information. The basic components are
produced without any knowledge of their final assembly
permutation. The man making the Wlitmay be required, in
simple terms, only to fit the reinforcement into the mould
and then fill the mould with concrete. He wants to know

only the details of the unit that he is making. Another

reason why different types of drawings have to be produced

is the fact that the final assembly layouts are drawn up after
the components are made. The designers could have supplied
one large comprehensive drawing to all those involved in the
production and erection of each particular garage. Probably
the client would not be able to understand this highly technical
drawing and the design staff would have to produce a similar
comprehensive drawing for every new garage instead of the
simple line assembly diagram with standard photographically
reproduced assembly details. The fabricator would have an
almost impossible task comparing many complete schemes,
trying to establish not only what different types of
prefabricated
there are, say, four types of garage using one particular
unit and on each drawing, for each garage, these units are
shown in detail, it is only after checking each of them with
one another that it can be established that they are in fact

units there were but how many there were. If

all the same.

This simple example of building a garage, together with all
the necessary techniques and organization, is a very modest
form of system building. The same garage could well have
been built in a more traditional way. For this construction

a comprehensive drawing would normally be supplied but a
skilled man would be used to build the garage and part of his
skill is the reading of building drawings. The simple part-
drawing method could equally be used for preparing the
traditional building drawings. One of the main reasons why
normal drawings are not always completely clarified is
because detail can always be sorted out or corrected by the
man on site. With prefabrication methods there can be no
element of chance. The parts must fit when they are put
together.

REAPPRAISAL

A completely unqualified and IXIssibly non-technical man
must be able to construct a complete, permanent garage in
a day with the help of a neighbour and a very limited number
of everyday tools. An answer is the prefabricated concrete
garage, together with the necessary organization. We may
not be concerned with producing simple precast garages but
this rather feeble example has not only all the subtleties of
our developing industry but IXlIssibly has an answer to some
of our problems of manpower.

Our involvement in a more systematic form of building gave
us the opportunity of reconsidering our method of preparing
drawings and also the type of staff required to produce them.
Although our drawing techniques evolved for a particular
type of constrt~ption many of them are generally applicable.
The building industry has for many years now used
components, such as pre-made doors and window frames
but the emphasis of system builders is to develop towards
larger and more sophisticated components to such a degree
that the complete building itself is becoming a component form.
Our own dwelling unit is a component part of an overall
complex, our house is part of a street, which is part of a
district, which is part of a town or county, which is part

of .. and so on.

DEVELOPMENT

Now consider just the paved area on the terrace of a typical
house. Itis to be constructed from standard precast slabs.
A normal drawing (fig.3) would be drawn to show the
required layout, sizes and details of all the slab units to
be used, together with the necessary construction joint of
slab to slab - in fact, a comprehensive drawing sheet
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showing everything. The details of units and construction
will be taken from the manufacturer's working details that
were used to make the standard paving slabs, therefore,
the only new information shown on the large drawing is the
layout of the slabs. When another terrace arrangement is
required, the whole series of small drawings is repeated
on another large drawing sheet. Another way to present
the same information is, as they say in the army, 'by
numbers'. The precast paving slabs are going to be
designed long before this particular terrace is thought of,
therefore separate drawing sheets are prepared for each

Fig. 3 .(continued on facing page)

different unit. Then the standard drawing sheets can be
either extended or decreased in number as the range of
units changes. Each unit will need a code number. This
can also be given to the sheet showing that unit. For
instance, the code number of one of the paving slabs and
also its drawing code number is SD3. The only point to note
about the code number at this stage is that the 'D' means
Detail. Secondly, standard construction sections must also
be drawn to show how the units go together. The standard
sections can also be coded, for instance SX2. Here the 'X'
indicates Section.
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Defects

They say"that experience is the best teacher, It should be,
as very often it is the most expensive!
Most problems are satisfactorily — solved if given sufficient

and remedlal WO rk forethought. However, there are occasions when things do

go wrong. When this happens with a structure the remedial

for neW Wh arf work can be costly. Recently we have lleeD asked to look

at Littlehampton

B. P Glover

into and report on a number of structures which for one
reason or another have been thought to be defective in
either design or construction. In most of these cases there
are lessons to be learnt. Some emerging possibly because
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Fig.2
Honeycombed concrete at top of capping beam

Portsmouth, constructed the wharf to the design of their
consulting engineers.

THE WHARF

The wharf construction consists of a line of 35 ft. long
steel sheet piles driven down into the foreshore bed and
protruding approximately 18 ft.
deep reinforced concrete capping beam. The composite

structure is tied back to anchors by means of mild steel
rods. The overall length of the wharf face is 240 ft. with
Fig4

End elevation of wharf looking west

above bed level with a 6 ft.

10

Fig.3
Honeycombed vertical face of capping beam

short returns at each end. The area behind the sheet piling
is backfilled to the top of the capping beam with consolidated
chalk. High water of ordinary spring tides submerges the
lower foot of the capping beam.

HONEYCOMBING OF BEAM

A fifth of the length of the reinforced concrete beam had
been cast approximately 4 in. below the required level. This
last 4 in.- poured after the main beam had hardened, was
not consolidated, nor had the previous face been hacked and
cleaned to receive it. The result was a porous joint with

4 in. of honeycombed concrete on top (fig. 2). Further
honeycombing occurred on both vertical faces of the
reinforced concrete beam for a hali of the remaining length
of the wharf (figs. 3 and 4). This porous concrete extended
to the full depth of the cover.
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The Meeting House
at the

University of Sussex
Keith Ranawake

INTRODUCTION AND GENERAL DESCRIPTION

The Meeting House is a two-storey building with an
interdenominational chapel for 350 people at first-floor

level and a recital room together with offices at ground-
floor level. It is circular in plan with a diameter of 80 ft.
and is surrounded at ground level by a pool over which there
are three points of access spaced at 120° There is a
walkway beside the pool formed by setting h¥k the enclosed
ground floor area from the outside face of the building.
Twelve brick-faced piers projecting into the pool indicate
the main JXlints of support to the superstructure.

The \vall enclosing the chapel is 2 ft. thick and is composed
of a honeycomb of concrete blocks. These are profiled to
take coloured glass window panels set alternately forward
and backward of the block face to achieve deep reveals both
internally and externally. The glass panels are fixed
directly into the concrete blocks.

The roof is a reinforced concrete shell of conical form with
a large elliptical opening at the top facing south and bounded
by an edge beam. The axis of the elliptical cylinder formed
by the edge beam points towards the altar area. The clear
opening is 19 ft. x 11 ft. and is covered by t in. 'Armour-
plate . glass with a pattern of coloured glass which is resin-
bonded to the soffit of the tempered glass. This elliptical
window symbolizes the eye of God.

THE STRUCTURE

The main elements in the superstructure are the shell roof,
the honeycomb concrete block wall, the suspended slab and
supporting elements.

The shell roof is conical in form, transforming from a
horizontal circular base at the bottom to an inclined

elliptical opening at the top. The lower ring beam sits on
60 rubber pads with a low shear stiffness. This permits

the ring beam to deform horizontally relative to the wall
without throwing too great a lateral load onto the wall. Steel
dowels cast into the blocks and adjacent to the bearings,
project into sleeves formed in the ring beam. These dowels
were grouted in three months after the shell was unpropped.
This provision has been made because there is no information
available regarding the durability of the rubber bearings over
a long period of time. Grouting the dowels in after a period
of three months ensures that the major part of the
deformations due to dead load occur before the beam has a
positive shear cormection with the wall. The deformations
due to live load are small and those due to temperature
variations are also small and limited because the shell

itself is well insulated.

The honeycomb wall acts as a brittle circular cylinder
restrained at the top and bottom by the circular edge beams
to the shell and the suspended slab. The final stability of
the wall is dependent on the compression induced in it by the
dead weight of the roof. There is a factor of at least two
against cracks forming on the inside face of the wall between
the blocks when the lower ring beam to the shell deforms
outwards. The critical section of the wall is approximately
one third of the way down from the top.

The reinforced concrete suspended slab is 1 ft. 3 in. thick
and 80 ft. in diameter supported by a central column and

an edge beam around the periphery. Two 9 in. reinforced
concrete walls provide additional support to the slab where
the stair wells occur. Columns and walls extend 10 ft. below
ground level to mass concrete foundations bearing on chalk.

12

Meeting House without the lid on
(photo, E. Mark)

CONSTRUCTION OF THE BLOCK WALL

The blocks are of unreinforced concrete cast with
horizontally boardmarked finish and were bedded on each
other using a 1:3 mortar bed. The main construction
problem was to ensure that the bed thickness was
maintained at 3/8 in. and that the contact area between

the blocks and the mortar bed extended over the whole block
overlap. Achieving this would also ensure that no water
seepage through the mortar bed occurred. The placing of
the blocks was difficult because of these requirements and
also because the blocks were rectangular in plan and a
parallelogram
These problems were solved by using horizontal and vertical
templates with frequent use of a plumb bob and radial
measurements to the centre. There are 14 courses of 30
blocks and the contractors achieved a rate of one course

per day. A higher rate could have been reached except that
it was thought necessary to ensure that each mortar bed
had set before the next course was placed.

in cross-section.

ANALYSIS AND DESIGN OF THE SHELL ROOF

The shell roof, as originally conceived by Sir Basil Spence,
consisted of two coaxial opposed half-cones with one apex
twice the height of the other and connected along the
boundaries by a concrete truss. Fortunately, Ove Arup met
Sir Basil at the appropriate time and they arrived at the
conclusion that this particular form was structurally
very desirable nor economic and there was a distinct
possibility that it could not be made to work. The final
form then developed from Ove Arup's suggestion that
straight line generators could be rotated in space with one
end on the base circle, in such a way as to form a suitable
opening for the window. A string model which could easily
be made to change shape and also have different openings
at the top was used to decide on the final form and

not

proportions of the whole system.

The vertical live load was taken according to CP3 Chapter V
as 14 Ib per sq.ft. The data used for the wind loading was
obtained from the National Physical Laboratory Aero Report
1009 which gave internal and external pressure distributions
obtained with horizontal wind flow on a truncated right cone.
The internal pressure distribution contributes a significant
component to the total loading on the roof. The NPL report
is based on an investigation which predicted the wind
pressures on Liverpool Cathedral during and after
construction, and indicates that the pressures recommended
in CP3 Chapter V are too high for this particular form.

Two different methods of analysis were used, one was a
membrane solution which R.S. Jenkins developed from
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