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Preface

This is one of a series of volumes on Historic Building Conservation that
combine conservation philosophy in the built environment with knowledge
of traditional materials and structural and constructional conservation tech-
niques and technology. The chapters are written by leading architects,
structural engineers and related professionals, who together reflect the
interdisciplinary nature of conservation work.

While substantial publications exist on each of the subject areas — some
by the authors of Historic Building Conservation — few individuals and
practices have ready access to all of these or the time to read them in
detail. The aim of the Historic Building Conservation series is to introduce
each aspect of conservation and to provide concise, basic and up-to-date
knowledge within three volumes, sufficient for the professional to appreci-
ate the subject better and to know where to seek further help.

Of direct practical application in the field, the books are structured to
take the reader through the process of historic building conservation, pre-
senting a total sequence of the integrative teamwork involved. Understand-
ing historic building conservation provides understanding of the planning,
legislative and philosophical background, followed by the process of
researching the history of a building and the formulation of a conservation
policy and plan. Structures & construction in historic building conservation
traces the history of structures in various materials and contains much guid-
ance on the survey, assessment and diagnosis of structures, the integration
of building code requirements within the historic fabric and much else
besides.

The present volume, Materials & skills for historic building conservation,
which will be complemented by Interior finishes for historic building con-
servation, provides within a single volume essential information on the
properties of the principal traditional external building materials. Subjects
covered include their availability and sourcing, the causes of erosion and
decay, the skills required for their application on conservation projects and
the impact the materials have on the environment. A note is due on the
volume’s limits. It does not attempt to address areas of material conserva-
tion that are highly specialist and where the professional would be guided
by the expertise of the conservator — stained glass, for instance — while
rather less common materials such as faience and Code stone are omitted.
Some vernacular materials are also omitted — notably thatch — because
there is a great deal of information on the internet, such as guidance notes



by county authorities which are region-specific. Wood sash windows are
included, being ‘standard’ in ‘polite’ houses throughout the Georgian and
Victorian period, whereas vernacular casement window detailing, where
again there is regional variation, is best advised on by the local authority.

The series is particularly aimed at construction professionals — architects,
surveyors, engineers — as well as postgraduate building conservation stu-
dents and undergraduate architects and surveyors as specialist or optional
course reading. The series is also of value to other professional groups such
as commissioning client bodies, managers and advisers, and interested
individuals involved in house refurbishment or setting up a building pres-
ervation trust. While there is a focus on UK practice, most of the content
is of relevance overseas (just as UK conservation courses attract many
overseas students, for example from India, China, Australia and the USA).
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1 The philosophy of repair

Michael Forsyth

Traditional or vernacular building is concerned with utilising indigenous
materials and with local knowledge of climate and topography. The geology
and topography of a region determine the character of its buildings, as
was first consciously articulated by William Smith, the ‘father of geology’,
whose pioneering geological map in the early nineteenth century ‘changed
the world’." Nearer to our own time, the essential and distinctive character
of the English counties was captured by Sir Nikolaus Pevsner's introduc-
tions to his county architectural guides. These always start with landscape
and the earth — granite, sand, slate, chalk, clay — and the first illustrations
are of hills and fields, because it is these features that give each county,
and its buildings, their character. In Herefordshire ‘there is not a mile that
is unrewarding or painful’. In Northumberland it is ‘rough the winds, rough
the miners, rough the castles’. Gentle Hertfordshire is ‘uneventful but
lovable’. Regional character is quickly eroded by unsympathetic repair and
alteration using materials imported into the region and by renewal rather
than repair, consolidation and effective ongoing maintenance.

The key to appropriate historic building repair is awareness of the fun-
damental difference between modern construction and traditional build-
ing. Modern construction is based around impermeability and relative
‘thinness’, as with cavity wall construction, known in North America as using
the ‘rain screen principle’. If, through capillary action, moisture should
penetrate the outer masonry leaf or the cladding, the air cavity (which may
be partially filled with insulation) is wide enough to break the capillary
action and surface tension of the water, which then descends by gravity
and drains through weep holes. The further function of the cavity is to
eliminate thermal bridging. Steel and glass may be thought of as the ulti-
mate ‘thin’ impermeable building construction.

Traditional building by contrast is based around very different principles:
thermal mass; breathability; flexibility; and, depending on the construction,
the use of a protective, sacrificial skin. Thick walls provide thermal mass,
sustaining warmth in winter and coolness in summer. The walls (and tradi-
tionally the floor) are breathable and admit moisture, which then evapo-
rates freely. For masonry construction, lime mortar separating the stones
or bricks is softer than the structural material and allows the building
to move and settle differentially without cracking. Lime mortar is also
more breathable than these materials, so the majority of evaporation is
through the joints. When hard, impermeable Portland cement pointing was
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introduced a century or so ago, the brick or stone became the principal
conduit for evaporation, causing leaching of salts and consequent chemical
corrosion in the material, and water collecting at the joints caused mechani-
cal deterioration due to freeze-thaw action.

In limestone areas rubble construction also traditionally relies on a pro-
tective skin of lime render which is sacrificial to the structural material. The
render is then coated with limewash, which may be coloured with earth-
based pigments and, if the finish is smooth as opposed to roughcast,
sometimes scored for ‘joints’ to produce poor man'’s ashlar. The twentieth-
century taste for hacking off render and plaster and revealing the stone-
work beneath - think of the worst pub interiors, historic plaster removed
and the rubble wall beneath pointed with grey cement - began with the
Victorians, and opposition to the practice by the Society for the Protection
of Ancient Buildings (SPAB), founded by William Morris and others in 1877,
launched the bitter war of ‘scrape versus anti-scrape’.

It is essential that traditional buildings are repaired sympathetically, and
it is the stark fact that the majority of historic building repair today is
required less as a result of the natural degradation of the building fabric
from its original state, than of damage resulting from inappropriate repair
over the last century, whether from incorrect pointing and mortar repairs,
expanding rusted iron in old stone repairs causing spalling or delaminating
Portland cement render.

Historic building repair embraces a spectrum of interventions from
routine maintenance and the ‘do nothing’ option, through a comprehen-
sive repair programme, to restoration, the replacing of lost features or
entire rebuilding (as with the National Trust's Uppark, West Sussex, almost
destroyed by fire in 1989 and rebuilt), provided there is precise evidence
of what was there. Replacement is never acceptable when it is conjectural.
Sir Bernard Feilden lists this spectrum as consisting of seven degrees of
intervention: (1) prevention of deterioration; (2) preservation of the existing
state; (3) consolidation of the fabric; (4) restoration; (5) rehabilitation; (6)
reproduction; (7) reconstruction.?

The preferred option is always minimal intervention, and the general
principle is to use traditional materials and techniques wherever possible.
In the case of ruined monuments, minimal intervention may extend to
retaining ivy on the basis that it may actually protect the structure that it
covers — a kind of managed ‘picturesque decay’. However, the basic well-
known golden rules of conservation — minimal intervention, conserve as
found, ‘like for like’ repairs, and reversibility — are not always compatible
with these principles, or with each other. For example, when repairing a
timber roof structure, discrete insertion of steelwork — far from a ‘like for
like' repair — may result in minimal or no loss of historic fabric compared
with cutting back to sound material for a ‘like for like’ repair with a scarfed
joint using new, similar timber; indeed, iron has been used for strengthen-
ing timber structures for centuries. The ‘conserve as found’ principle, mean-
while, may fly in the face of a philosophical decision to wind the clock back
to the original architect’s intention, while some repairs, such as grouting a
rubble stone wall, are intrinsically non-reversible.?



These are but imperfect guidelines and each situation must be assessed.
A philosophy or policy for the building fabric and its repair must be adopted,
not only for major projects where this might form part of a conservation plan,
but also for localised repairs, such as a small repair to a lime render (Chapter
4) or to wattle and daub (Chapter 10). Once conservation work is under way,
recording at all stages is essential. It has always been a tenet of SPAB that
repairs should be identifiable, and in the early days masonry repairs would
be carried out with tiles, though today more subtle means would usually be
used such as writing a date on new timber in a roof space.

The manifesto which William Morris and the other SPAB founder members
issued in 1877 was written in reaction to the over-zealous, over-confident
church and cathedral restoration work of the eighteenth and nineteenth
centuries where the aim was to return the buildings to a uniform style and
to make them look smooth and crisp:*

It is for all these buildings . . . of all times and styles, that we plead, and call upon
those who have to deal with them, to put Protection in the place of Restoration,
to stave off decay by daily care, to prop a perilous wall or mend a leaky roof by
such means as are obviously meant for support or covering, and show no pre-
tence of other art, and otherwise to resist all tampering with either the fabric or
ornament of the building as it stands; if it has become inconvenient for its present
use, to raise another building rather than alter or enlarge the old one; in fine to
treat our ancient buildings as monuments of a bygone art, created by bygone
manners, that modern art cannot meddle with without destroying.

The manifesto may predate the concept of adaptive reuse, but it laid the
ground rules of modern building conservation practice and still forms the
basis of the SPAB's philosophy. Another influential publication that is still
available was Repair of Ancient Buildings by the architect A.R. Powys,
Secretary of the SPAB before and after World War I.°

An interesting monitor of the continuing evolution of conservation phi-
losophy today is the presentation of country houses by the National Trust
and English Heritage. The sanitising of country houses in the early days of
the National Trust, involving the rather lifeless restoration of their interiors
to a given, original period, was advanced at Kingston Lacy, Dorset, from
1982, towards an approach of retaining the history of the building with its
nineteenth-century alterations. The ‘conserve as found’ option had more
radical expression at Brodsworth Hall, South Yorkshire. Here, English
Heritage carried out a full conservation programme for the building fabric
from 1988, but carefully retaining — and, where necessary, removing then
later reinstating — water-stained wallpaper, faded fittings and everyday
objects that had been left in the house, as if the owners had simply gone
out for the day. Newhailes House, near Edinburgh, was perhaps the extreme
swing of the conservation pendulum — more ‘conserve as left’ than ‘con-
serve as found’. After conservation had taken place, the furniture was
carefully heaped back into the corner of the library as it was when the
property was acquired by the National Trust for Scotland. The last occu-
pant's sitting room was reinstated with television and electric fire, and the
ironwork to the steps up to the front door consolidated but left rusty.
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2 Stone

Rubble

TYPES OF WALL CONSTRUCTION

lan Williams

Stone construction in traditional building can be initially divided into two
types: rubble and ashlar. These two methods of construction are subject
to further division. In the last century or so stone has also been used as
cladding. Repairs must follow carefully previous methods of preparation
and setting.

Rubble walls are either random, the stones being used more or less as they
come to hand, or squared, with straightened edges. These two types
further subdivide. Random rubble is either coursed, the stones roughly
levelled up to form layers of varying thicknesses, or uncoursed, the larger
stones being wedged by smaller stones, known as pinnings or spalls, with
no attempt to form accurate vertical or horizontal joints. Broken residual
rubble from dressed-down blocks and more thinly bedded stone was used
as the infill between the inner and outer leaves of rubble walls. This infill
was either consolidated by a semi-liquid sand: lime mortar to form a largely
solid core, or left ungrouted.

Squared rubble may be laid uncoursed, coursed or regularly coursed.
Uncoursed walls are usually formed of four stone sizes: large bonding
stones (risers), two thinner stones (levellers) and small stones (snecks).
Coursed walling is formed of larger stones of the same height, levelled off
by thinner stones to form the courses. Regular coursed walls are formed
of rows or courses of identical height stones, although the height of the
courses can vary up the wall.

Caution must be exercised when cheaper means of repair are consid-
ered. 'Pitched-face’ stones sawn to bed heights are a convenient way to
use offcuts from high-speed saws; it is considerably cheaper to install these
for repair purposes than produce a traditional squared rubble block, but
they bear little resemblance and are totally inappropriate when a proper
match to the original stonework is required. Random rubble stone can be
produced through extraction by means of a dragline or a JCB, when it will
either be broken into manageable pieces as it is lifted or broken further
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Ashlar

by a blow from the JCB’s bucket. Any further reduction can be achieved
with a heavy hammer. Dressing off will be carried out with either a walling
hammer or, more usually, a hydraulic guillotine.

Ashlar masonry is formed of smooth squared stones with very thin mortar
joints, usually laid in horizontal courses with stones of identical height, but
each course may vary in height. ‘'Random’ ashlar, often associated with later
Victorian machine-cut stone, may be laid to a repeated pattern.

Ashlar can have various surface finishes. A polished finish to sandstone,
achieved by rubbing the stone with a mixture of carborundum, sand and
water, was advocated in 1883 by the quarry master and builder James
Gowans, because ‘polishing removes the bruised material, and presents to
wasting agents a surface more likely to prevent decay than any other kind
of work’. Masonry may have rustication, usually to form a basement (that
is, a ground floor storey) in a Palladian situation or quoins. The edges of
the blocks are either rebated or chamfered (V-jointed ashlar), to all sides
or to the top and bottom edges, to form channelled rustication. Other
finishes include droved or boasted work, where a 2-inch chisel was worked
over the surface to create parallel horizontal, vertical or diagonal lines (a
technique also used on pennant stone paving to prevent slipping). A
‘tooled’ finish was similar to droved work except that it was carried out
using a 4-inch chisel. A pointed chisel forms holes in the surface for a
‘stugged’ or ‘punched’ finish — ‘jabbed’ or ‘picked’ if using finer-pointed
chisels. Often a droved margin was worked around both these punched
finishes and around a ‘broached’ finish — horizontal or vertical lines formed
with a gouge or toothed chisel. A rock-faced finish, as the name suggests,
has a raised rough surface, sometimes set within a margin. Finally, ver-
miculation is a pattern of irregular grooves suggestive of worm-eaten
material.



OOLITIC LIMESTONE

David McLaughlin

Even in the present Age Bath is as happily situated for beautiful works of
Architecture as a City can be; and, from the remotest Times, her Free Stone
Quarries have been famous.

John Wood, Essay Towards a Description of Bath (1765)

History and application of oolitic limestone

Oolitic limestones sweep up England in a belt running from Portland, off
the Dorset coast, through Beer in Devon, Ham Hill in Somerset, Bath, the
Cotswolds in Gloucestershire, Taynton in Oxfordshire and Clipsham in
Rutland.” Bath stone is the generic term for a range of oolitic limestones
that are quarried and mined in and around the Bath area and of which
Bath's historic buildings are built. The architect John Wood (1704-54)
extolled the merits of Bath stone: ‘a most excellent Building Material, as
being Durable, Beautiful and Cheap;[?]. . . which in Truth, is fit for the Walls
of a Palace for the Greatest Prince in Europe’.?

Oolitic limestone is a sedimentary stone formed about 170 million years
ago when this area was covered in a warm shallow sea. Spherical grains of
calcium carbonate formed around marine skeletal fragments on the sea
floor. Transported by tides, these grains, or ooliths, were deposited in
layers. Their accumulation and compaction led to the formation of beds of
oolitic limestone. This naturally occurring stratification of oolitic limestone
leads to the stone being quarried or mined in its natural bed.

Traditionally, different beds or quarries were used to supply the most
appropriate stone for each specific element of the building. Different beds
have different characteristics, whereby some are better for building stone
than others, or for different parts of the building; other beds may be more
suitable for burning to form lime for slaking as lime putty. The subsequent
correct bedding of the stone in differing building applications is crucial to
its longevity.

Oolitic limestone is a ‘freestone’, which means that it can be freely
worked: that is, it can be cut and worked in any plane. However, it is
important to ensure that oolitic limestone is correctly bedded both in new
building and in repairs. The external front elevation of a typical eighteenth-
century house built entirely of Bath stone illustrates the correct bedding
(Figure 2.1):
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The principal elevation is laid as ashlar in its natural bed (A).

Band courses, sills and sill courses, cornices and other projecting ele-
ments are laid edge-bedded (B).

The parapet is laid as ashlar in its natural bed.

Coping stones are laid edge-bedded.

Window and door lintels are laid edge-bedded.

Voussoirs are laid with their natural bed perpendicular to the thrust of
the load they transmit.

® Railing bases and their drip courses are laid edge-bedded.

Exposed elements of the building such as cornices and other projecting
stonework are more vulnerable to decay than areas of plain ashlar. This is
because moulded and deeply undercut forms have a greater surface area
in relation to their volume than do areas of plain ashlar. This is also why
corners of ashlar, window and door surrounds and rusticated ashlar are
more prone to decay. Ledges and sheltered or recessed areas of stonework
are also at risk because acid-laden soots and particles can collect, and when
activated by moisture can leach harmful acids into the stonework.

Oolitic limestone should be bedded and pointed in lime mortar. This
enables the mortar joints to be sacrificial to the stonework, allowing mois-
ture absorbed by the stonework to evaporate through the mortar joints as
well as the stonework itself.

Chemical agents that degrade oolitic limestone

Soiling, sulphur dioxide and the impact of weather all take their toll on
oolitic limestone. Chemically, oolitic limestone is a form of calcium carbon-
ate. Like other natural building materials, oolitic limestone needs to
‘breathe’, absorbing moisture in and being able to evaporate it out in a
natural cycle of wetting and drying. But the heavy soiling of buildings
inhibits this natural cycle as the pores of the stone get clogged up and it
cannot breathe; it is not simply an aesthetic problem but a major cause of
decay, as the surface of the stone begins to break up.

A 1971 'before’ photograph of 14 Circus, Bath (Figure 2.2), illustrates
extensive damage resulting from the effect of acid rain. While the metopes
and triglyphs have survived practically unscathed, the mutules of the Doric
cornice are decayed almost beyond recognition. The volutes of the lonic
capitals have disintegrated and both the upper and lower beds of the lonic
cornice are severely eroded. The Corinthian order is similarly affected. The
1975 photograph of 14 Circus (Figure 2.3) after the repairs of 1973-74
emphasises the extent of decay that was caused by the effects of acid rain.
By the 1990s the building was re-soiling from water run-off from poorly
detailed lead cover flashings to the lonic and Corinthian cornices.

'Acid rain’ is the generic term for air pollution which increases the acidity
of the environment, either through wet forms like rainwater or snow, dry
forms like dust, or mists like fog or low cloud. While the term ‘acid rain’
has only recently come into use, the problem of acid rain is not a new

auo1g




S|IPjs g S|e1eepy

10

Figure 2.2 'Before’ photograph of 14 Circus in 1971 emphasising the amount of decay
caused by the effects of acid rain.

Figure 2.3 After repairs to 14 Circus during 1973/74.



