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FOREWORD 

The publication of this Technical Advice Note (TAN), 
specifically dealing with lime based external finishing 
of buildings, continues the development of published 
guidance from TCRE that aims to improve knowledge 
and understanding of traditional building practices. It is 
intended to inform the re-awakening interest in the use 
of lime in building conservation work. 

Advice on lime mortars is available in Historic 
Scotland Technical Advice Note 1, 'Prepnrntiorz crrtd 
use of lirile iizol-fora '. In this conlplementary Technical 
Advice Note, information on the technology of lime is 
expanded with particular reference to external lime 
coatings, such as harling and rendering. The materials 
used are essentially the same. The wide range of 
surface finishes that can be found, from traditional 
thrown has1 to the inore 'polite' lined-out smooth 
floated render, are described. 

The document builds upon comments received in 
consequence of publishing 'Case Srcrdies of Trnclitior~nl 
Lirne Hnrling: A Disc~issiorz Doclriizer~f' in 1996, and in 
the light of recent case studies where a number of 
external lime coatings failed to perform as expected. 
As TAN 15, it has been published out of sequence to 
enable the Scottish Lime Centre to take these emerging 
issues f~llly into account in its drafting. 

The replacement of a life-expired lime harling on an 
otherwise sound old building can be a relatively 
straightforward operation, relying on the use of 
appropriate good quality materials and good site 
practices. These nlaterials and practices are described 
in this TAN. 

However, damage to traditional masonry buildings as a 
result of inappropriate repairs is now a widespread 

problem. The search for permanent, 'maintenance free' 
treatinents during the second half of the twentieth 
century has left a legacy of accelerated decay in stone 
surfaces. These decayed surfaces present significant 
repair problems that cannot be fully resolved by the use 
of modern, or traditional, materials and techniques. 
When applied over damaged substrates, both modern 
and traditional coatings may be subject to n~echanisms 
such as salt crystallisation and loss of bond. This TAN 
also discusses the implications and possible repair 
strategies for danlaged wall surfaces prior to the 
application of lime mortar coatings. 

In Scotland external lime coatings are found on clay or 
earth buildings, as well as masonry and brick 
structures. Although references in this TAN are 
prin~arily to masonry backgrounds, thc basic principles 
apply also to the application of lime coatings to clay 
surfaces. More detailed advice on the treatment of clay 
and earthen buildings is contained in TAN 6. 

The intention of this publication has been to provide a 
detailed introduction to the subject of external lime 
based coatings in Scotland. It is hoped that this will 
assist all those involved in the repair of traditional 
buildings - including owners, professional advisers, 
and building practitioners - in considering the need for, 
and approach to, carrying out appropriate repair work. 

Ingval Maxwell 
Director TCRE Division 
Historic Scotland 

Edinburgh 
November 2001 
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SUMMARY 

This Technical Advice Note begins with a definition of 
what is meant by an external lime coating, within the 
wider context of the use of lime in traditional building 
construction. This is con~pared and contrasted with the 
common modern application of potentially damaging 
cement-based coatings to traditional masonry, or clay, 
buildings. 

Each situation will be different, requiring a particular 
approach, and for this reason the provision of model 
specifications is avoided. General guidance is given on 
a range of matters in the order in which they might be 
encountered. Firstly, on the need for investigation of 
existing problems before decisions are made on the 
treatment to be carried out. This is followed by 
guidance on the selection of appropriate materials 
compatible with the existing building fabric, and on the 
use of good site practices in the production and 

application of the selected finishes. The need for 
adequate preparation and repair of masonry walls, onto 
which lime coatings will be applied, is emphasised. A 
further section covers the preparation and use of 
limewash, which is commonly associated with surfaces 
that have been coated with lime harling or render, and 
with whose use it shares many common technical 
requirements. This is followed by a brief section on 
specifying external lime-based coatings. 

Appendices deal with a range of associated 
information, including a comprehensive glossary of the 
terms used, and a bibliography for further reading. 

The need for an understanding of the principles of 
building conservation and a sound, practice-based, 
knowledge of the use of lime, remain the essential 
starting points for high quality work. 

Fig. I Skail House, Orkney. 
'Rouglzcasting or lzarling as they call it in Sc 
(Loudon, 1853) 

otland is a mode of outside$nisIzing well calculated to protect tvall~ . froit? the >veatlzes' 
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Fig. 2 Wardlaw Mausoleum. 
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1. INTRODUCTION 

1.1 Definition of external lime coatings. 

Exterior lime coatiilgs for buildings are most 
con~monly divided according to their application, into 
thrown materials (harling and roughcast), and materials 
applied by trowel or float (render, plaster or stucco). 
Although not traditionally a Scottish usage, the term 
l-er~cler is sometimes used in an all-embracing way to 
describe all types of applied coatings. In practice, a 
range of surface finishes inay be achieved ii~espective 
of the means of application of the coating. 

Lime mortar was traditionally the principal material 
used in Scotland for external harls or flat coatings. The 
mortar was a simple mixture of slaked lime and 
aggregates, sometimes with the addition of hair. In 
vernacular building, clay was also used for external 
coatings, on its own or in combinatioil with lime. The 
development of other mortar niaterials in the 
nineteenth century has also left us with buildings 
coated in early forms of cement, for which various 
recipes were patented. This Technical Advice Note 
deals primarily with the use of lime mortars for 
external coatings. 

Throughout the text, where reference is made to a 
'mortar', this term nlay be deemed to include the 
coinplete range or mixes involving traditional binding 
and coating inaterials that are used in the application of 
surface coatings to walls. The materials for building, 
pointing and surface coating with lime are essentially 
the same, although they may be prepared and used in 
different ways. Where possible the use of the term 
'render' has been avoided as this is now inore 
commonly understood as a coating of cementitious 
material. 

1.2 The function of lime coatings. 

'Outs~de ylasterzrzg lncl~rcles stuccorrzg v~,rflz the 
cl~flererzt krr~ds of cerner~f'; la~tghcasfrng Scofch arzd 
English; ar7d COIIZI IZOI I  lrr~ze allcl hair plasfel-lng, 
omctr71erltal ol- other?vrse. Tlze prrncrpal yclrpoJe for 
u~lirch arzy of flzese proce~ses 7 s  acloyfed oiz the oufsrcle 
wall of a cottage 7s, to keep tlzern elry; arzcl a secorzcl 
purpose rs, fo i-eizder theri? omnmental, elthel- by 
rrizrfafrr?g sfor~e, or by pmdztc~r?g a ~z/rfoce more 
c~rrlolw ol- agreeable fo the e,,e, fl~ari the mcle rr~nfer rals 
cor~cealed behlrzd 7f.' (Loudon, 1853) 

' In this contcxc 'celncnt' refers co ~ilaterials with a h)d~~aulic  set. 
i.e. hydraulic litne. 

1.2.1 A protective coating. 

The widespread use of lime in the past was due to the 
material's excellent weatherproofing abilities. Lime as 
a method of finishing walls provides a sophisticated 
mechaaism for dealing with coinplex movements of 
moisture that affect the fabric of buildings. A well 
constr~icted and well maintailled traditional, lime- 
finished building will provide dry, warm and 
comfortable accomn~odation. 

The reinstatement of external lime coatings to a 
traditional lnasonry building has the potential to 
iinprove weatl~erproofing and thermal insulation and 
also to reduce problems of stone decay. 

Where lime mortar coatings have been lost from an 
otherwise sound and well maintained building, their 
reinstatement can be relatively straightforward. 
Unfortunately, however, there are many situations 
where the building itself presents problems, often due 
to the previous use of incompatible materials in 
twentieth century repairs. In many instances the stimuli 
for replacing an exterilal lime coating on a traditional 
building are those of water penetration andlor surface 
decay of the stonework. 

In the case of water penetration, measures can 
norinally be taken to repair or improve building 
detailing and, provided the surface of the masonry 
itself is sound, an appropriate lime mortar coating 
should be capable of eliminating direct water 
penetration through the wall. Permeable lime based 
coatings will assist in preventing water penetration and 
reducing moisture levels in the masonry by allowing 
the building fabric to breath. On the other hand the 
application of strong, relatively impervious coatings, or 
of film-forming materials, nornlally serves to retain 
moisture in the fabric and exacerbate the underlying 
decay, leading to increased risks of dampness and 
associated timber decay and, in due course, rejection of 
the coating. 

When used over significantly damaged stone surfaces, 
lime mortar coatings can also protect the underlying 
stone froin further decay, but inay themselves require 
ongoing maintenance to ensure the effectiveness of this 
protection. Where the wall fabric is suffering 
significant surface decay, problems may be presented 
that compromise the application and durability of any 
type of new mortar coating (whether lime- or cement- 
based). 
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1.2.2 A decorative coating. 

Lime coatings conceal the 'rude materials' of 
construction and fulfil a decorative function as part of 
the architecture of the building. The frequency with 
which exterior coatings were used in the past is 
generally underestimated. The widely perceived 
character of Scottish architecture as one of stone is a 
relatively recent fashion, of nineteenth century origin, 
when romantic sensibilities celebrated ruins, stripped 
away harls and renders (or failed to renew them) and 
developed an aesthetic of exposed stone for much of 
architecture thereafter. 

A lime mortar surface coating creates a plain surface 
against which the form and detail of the building's 
architecture can be understood. Removing lime 
coatings, or revealing features once hidden, alters the 
appearance and distorts the architectural expression of 
the building, and it will also affect the way in which the 
building functions technically. 

To appreciate the original character of lime-finished 
buildings, and the regional variations that exist, one 
must consider how traditional coatings were applied, 
and the various finishes that might be achieved. 

1.3 The character of lime coatings. 

1.3.1 Lime harling. 

The best known type of lime mortar coating in 
Scotland is the traditional harl. It frequently has an 
open textured surface giving a 'vernacular' finish to the 

building, although a range of more 'polite' finishes are 
possible by re-working the material once on the wall to 
achieve closed textures and more level surfaces that can 
resemble ashlar stone. 

Historically, the choice of lime and aggregates gave 
character to the finish and these would usually have 
been found locally. Aggregates were drawn from a 
sand pit, riverbed or beach (often including a 
proportion of shell), or were a local earth deposit. 
Larger pebbles and materials such as coal and brick are 
often found in old lime harling materials, and may have 
been incidental components of the lime and sand, or 
may have been deliberately added to the mix. 

Harling is applied by casting a fluid lime mortar onto a 
wall and, from examination of surviving lime harls, 
appears often to have been applied quite thinly in one 
or two coats. Following the removal of any existing 
defective material it may be necessary to repair the wall 
before re-application of the harling. Damaged or 
uneven rubble-built walls may require to be brought 
out to the required profile of the finished work by 
building out the whole wall surface to match the 
character of the original masonry and to achieve a 
relatively level plane onto which harling can be 
applied. A suitable surface for the application of 
harling was traditionally achieved by pointing up the 
masonry, using small pinning stones to pack out wider 
joints and voids. 

Scottish harling differs from the English way of 
roughcasting, and from the methods adopted to apply 
modern cement-based harling. Modern building 

rzg. 4 urzginal Izarling. 
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Fig. 5 
'011 tl?e outsirle they,fill up flie ir~telstices by clriili~~g in Jlcit 
stories of a sii~cill size, crricl in rlze encl, ,face flze ivol-k 011 olsei 
11,itIl ~ i ~ o r t a r  f11roi1>11 r~gcii~lst it ~t'it11 o troit,el, it~lziclz flzey cc111 
llclrli71g '. 
(No~.th of Scotlal~d 1754: Dictionary of the Scottish Language 
Vol. 11 p.536) 

Flg. 6 Westfr~o~zf of Heclderwlck House, Angus, 
before deiilolrtiorz. 

techniques iilvolve the application of one or two 
undercoats by trowel, followed by casting-on a top coat 
of wet-dash (a slul-ry of lime or cement and aggregate), 
or a dry-dash (a uniform aggregate such as pea gravel 
or crushed rock chippings). This method is not 
considered traditional to Scotland. but may 
occasionally be found. 

The late eighteeath century saw much experimentation 
in nlaterials and methods, and a letter of 1761 in the 
Bute Papers entitled 'Dil-ectior?s for. r.oug1zcastirzg Jtorle 
n,alls in the new I11aj3' describes a render applied by 
trowel with a thrown final coat of small pebbles coated 
in 'flour of Iirr~e nncl wc~fer'. 

U~lless a float-applied coating is clearly original to a 
building, all new lime harling coats should be cast on. 
Casting on gives better adhesion and helps to avoid 
local variations in thickaesses over uneven wall 
surfaces. 

1.3.2 Linze renders (or flat floated coatirzgs) arzd 
'polite' firzislzes. 

A range of different finishes can be seen in surviving 
original coatings. Cast-on harls appear to have been 
most common but examples may be found of snloother 
lime finishes which were applied by pressing back a 
cast lime harling before setting occurred, to smooth out 
the surface, or of finishes that were applied by float. 
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Smooth rendel; sometimes krlown as stucco, is less 
common in vernacular building. It sometimes had 
'lining-out' drawn o~lto the surface in imitation of 
ashlar blocks. 

As flat finishes (or 'renders') became more common on 
many town buildings and couiltry houses throughout 
Britain during the eighteenth and nineteenth centuries 
new materials were being developed, including 
hydraulic lime mortars, Roman cements, other 
patented cements such as Keene's cement, and mastic 
stuccoes. The extent to which such materials were 
used, and the frequency of occuisence of smoother 
finishes in Scotland is not well understood at present. 

1.3.3 Modelled arzd decorative srirfaces. 

External coatings in Scotland are generally found to be 
quite plain, with little evidence of applied decoration 
when compared with finishes such as plaster pargetting 
in England and decorative renaissance plaster relief 
work found in parts of Europe. This is not to say, 
however, that more elaborate external finishes never 
existed, and any evidence which might be found for 
more decorative finishes should be carefully protected 
and recorded. 

Fig. 7 Herklei-11,ick House. 'Tirize ' 
A sigiz$cuizt esanzple of e.rteriza1 rlecorntii~e plnsfei71,ol-k is 
recorded in photoglz~phs of tlze Olcl Ho~lse of Hedclei~~ick,  
izeni- Moiitlase (held iiz tlze Nr~tional Morz~l17zeizt.s Records irz 
EdiilD~~rgh). NOIV deiizoli~I~eCI, this h o u ~ e  of c. 1700 lznd n 
lined-ant siiiootl~ li171e renrlei; 17~ii~zicking$ize a.shla7; ,t,if/z 
plaster egg-and-clart ii~o~~lrlerl ltiirzdoir, 01-chitm~ses, nrid n 
high relief .fplnster sc~iI~)tz~i.e. 

Locally distinctive characteristics in surface finishes 
can derive from variations in the underlying 
construction, variations in methods of applicatio~l and 
finishing, and from variations in the constituents of the 
mortar inixes used for surfacc coating. 

A common surface finish in the north east of Scotland 
is sneck harling, which appears as a partial harling to 
the walls, with the faces of larger stones remaining 
uncovered. This type of finish may originally have 
been caisied out by casting a coarse lime mortar into 
the hollows between rounded field boulders (which 
were used in construction dui-ing first stage agricultural 
improvements of the second half of the eighteenth 
century) or it might result from the partial weathering 
away of a fill1 harl coating. The resultant appearance 
may thus be a function of the technology rather than a 
conscioi~s design decision, although later examples of 
sneck harling may be a deliberate technique derived 
earlier traditions. 

Fzg. S Siieck harlzrzg, Barzffshire. 
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Fig. 9 Lirnewaslz on stonework. 

1.3.5 Limewash and colour. 

Limewash is a traditional external and internal paint, 
and was commonly used as a final finish over lime 
mortar coatings. In some regions of Scotland limewash 
is applied directly onto stonework. The material 
comprises slaked lime and water, sometimes with the 
addition of pigment and other materials such as tallow, 
or casein (from milk). 

Limewash has decorative and protective functions. 
With the addition of pigment, limewashes were a 
means of introducing colour to buildings. Traditional 
pigments were ochres, earths and clays naturally 
coloured by iron oxide. Other colouring agents 
included mineral and vegetable pigments, lampblack or 
soot, the latter producing blue and grey colours. 
Copperas, or sulphate of iron, is a well-known 
traditional limewash colouring agent, found 
particularly in the Lothians, which can give a strong 
orange colour. 

Limewash is usually applied as a simple one-colour 
wash but there are examples where limewashes (and 
other forms of paint) were used decoratively to pick out 
detail or to decorate fa~ades. 

The extent of colour use in Scotland is not fully 
understood, although local tradition and subsequent 
regional variation would be expected. Colour appears 
to have been used mostly in the main towns and 
villages of the east and west coastal fringes, but was 
less common in inland and Highland areas. (C Hughes 
SVBWG 1981). 

1.4 The character of traditional masonry. 

Traditional masonry structures were built as mass 
construction, generally without the application of 
impermeable finishes, and without the incorporation of 
membranes and damp-proof courses which modern 
construction employs. Most masonry materials and 
their binding mortars are porous and permeable to 
some degree, improving their ability to take in and 
release water, and water vapour. 

1.4.1 The effects of moisture on walls. 

Water cannot be totally excluded from traditional 
masonry building fabric, but traditional building 
materials can contribute to the disposal of undesirable 
moisture through evaporation, and lime coating 
materials play a vital role in this process. 



Fig. 1L 
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- 
Lime mortar used as a coating material will exclude a 

. 
certain amount of water but remains essentially porous 
and permeable, and excess water taken into the wall 
will evaporate again, when conditions allow. In a 
continuous cycle of wetting and drying, rainwater is 
retained mainly in the outer part of the wall and the 
lime coating layer, minimising water movement or 
retention, and associated deterioration, in the masonry 
itself. In severe conditions a mass of lime in the core of 
the wall can 'mop up' penetrating water and minimise 

1 the risk of penetration to the interior. 

Any increase in moisture movement, or retention of 
moisture in the masonry, will increase the risk of salt 
crystallisation and resultant damage in the stone. 
Severe salt damage and crystal formation can often be 
observed in masonry exposed by detaching cement 
render. With the use of a lime mortar coating, moisture 
evaporation takes place at the external face of the 
coating and, although salt-induced decay may affect 
the lime coating in preference to the masonry itself, 
this coating is more easily renewed. 

jladitional masonry wall construction. 

Fig. 11 Movement of moisture thmugh external lime 
coatings. 
Diagram A: Moisture may be absorbed by the coating but 
will then evaporate. 
Key: (a)  External sources of moisture, e.g. driven rain. 
(b) Joints filled with lime mortar and pinnings. 
(c) Moisture absorbed by mortar and stone is able to 
evaporate to the sullface without being trapped. 

Fig. 12 Movement of moisture through cement based 
coatings. 
Diagram B: Moisture enters through hairline cracks in 
otherwise impervious coatings and becomes trapped. 
Key: (a)  External sources of moisture. 
(b)  Joints raked out to provide key for cement coating. 
(c )  Moisture may be forced deep into the wall where harm 
may occur to internaljinishes. 
(d )  Stone decays and render becomes detached. 
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1.5 The technology of lime coatings. 

1.5.1 Lime or cement? 

The use of lime-based external coatings on traditional 
mass wall masonry buildings is in sympathy with their 
construction. Importantly, the use of lime mortars, 
rather than modern materials, for the repair and 
finishing of such buildings has the potential to continue 
the technology of the porous 'breathing building'. This 
traditional form of construction encourages the re- 
evaporation of moisture absorbed by porous building 
fabric, such as sandstone and lime or clay-built 
structures. 

Cement coatings, on the other hand, do not allow for 
the re-evaporation of moisture and, as a result, 
significant levels of moisture build-up, leading to the 
failure of the external coatings (by frost action) and 
considerable damage to sandstone masonry. Trapped 
moisture tends to migrate inwards, drying to the 
interior of the building, and can adversely affect 
timbers in contact with the masonry walls, encouraging 
the development of timber decay. Clay structures are 
likely to be totally destroyed over a period of time by 
the application of cement-based coatings. 

In the twentieth century, traditional lime coatings have 
been re-interpreted using modern materials. Cement 
has so consistently replaced lime as the common 
ingredient for making mortars, that cement coatings are 
still being mistakenly specified as a 'like for like' 
replacement of original lime harl and render materials. 

Cement and lime are not the same material, and it is 
recognised now that severe damage may be caused to 
traditional masonry buildings by the inappropriate use 
of cement-based coatings. In order to effect appropriate 
repairs to historic buildings it is essential to understand 
and respect the technology of traditional buildings. 

1.5.2 Seasonal and structural movement. 

Fig. 13 Building defects highlighted by lime coatings. 

a relatively long one, requiring maintenance and 
Lime-based materials can accommodate small amounts 

eventual renewal. They are renewable at a lower cost 
of expansion and contraction without compromising 

and with less disruption to the building fabric than is 
the integrity of the material. External lime coatings 

required during the renewal of masonry. By responding 
may therefore accommodate the minor structural and 

more quickly to changes in their environment, lime 
seasonal movement, which is intrinsic to old buildings, 

materials will also serve to emphasise maintenance 
without cracking. 

requirements in the building, that might have been 
superficially disguised by cementitious materials. 

1.5.3 Protection and repair of masonry. 
Reinstatement, or provision, of an external lime 

Lime mortar is generally a weaker material than the coating to decaying or damaged stonework provides 
host masonry, and will be sacrificial to it. The lime the opportunity for sensitive repairs, with a minimum 
coatings will take the brunt of reactions such as host of disruption or loss of original fabric. Gentle infilling 
action and salt crystallisation caused by moisture and patching can be undertaken without need for the 
movement, in preference to the masonry. Lime cutting out and replacing of stone which is required in 
materials thus have a finite life span, albeit potentially the repair of exposed masonry work. 
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1.5.4 Tlze benefits of ztsirzg lir~zewnsh. 

Limewash is usually applied as a final finish to a lime 
harling or flat 'render'. It has the same characteristics 
of permeability and breathability as other lime 
materials, making it a wholly compatible finish to a 
lime mortar coating. 

The application of limewash also 'heals' the surface by 
flooding into any small cracks that may have formed. A 
limewash finish Inay also be described as 'self- 
healing', as lime can be dissolved and re-deposited in 
cracks over a period of time. 

In some locations, for example in the presence of mild 
acidic rain, limewash finishes are self cleaning. 
Provided a sufficient thickness of limewash is present, 
the slight surface sulphation of limewash will 
continually wash clean. This can be observed in the 
city centre of Stockholm where limewashed b~lildings 
remain much cleaner than their acrylic painted 
neighbours. 

Limewash is sacrificial to the host material, as 
described in 1.5.3 above, and will require periodic 
renewal in order to continue to protect the underlying 
lime coating. 

A certain degree of colour variation should be expected 
with lime coatings and limewash. Uniformity of colour 
is not ~ossible.  and some natural variations will occur. 
Colours will appear darker or more intense while wet, F I ~ .  14 Cracker1 ~ilorlel-r~ pol.t~flrlr/ ~el l le l l t  leilclel. 

or may sometimes become translucent, but will return 
to their original opaque colour when dry again. 

1.6 Modern coating materials. Dense cement renders, once affected by moisture 

Modern coating materials tend to be dense and 
impermeable, designed as a barrier for the exclusion of 
water. In practice, no modern coating on a traditional 
masonry structure can be completely waterproof. The 
strength of cement renders makes them brittle and 
inflexible, and any movement (structural, seasoilal or 
drying shrinkage) causes some degree of cracking. 
Micro-cracks also occur as a result of drying and 
setting of the cement render. Water may be drawn by 
capillary action into the cracks and become trapped 
behind the impermeable render coat. Other faults, such 
as defective rainwater goods and wall-head cappings, 
will accelerate this process. The result can be severe 
deterioration of the masonry behind dense render, 
which characteristically becomes 'boss' or detached 
from the wall. Decay is mostly observed in the erosion 
of softer masonry, such as sandstone and brick, but 
buildings constructed of denser stones such as whin 
may be affected, as water may be drawn far into the 
wall thickness. A build-up of moisture in the building 
fabric is likely to encourage interior dampness and 
timber decay. If a dense external coating is used in 
conjunction with an impermeable interior plaster finish 
this mechanism can be extreme. 

penetration, tend to detach in sheets, often rcmoving 
the face of the underlying masonry. Due to long term 
movement of minerals within sandstones, this 'skin' 
tends to form a protective face to the stone, leaving 
somewhat weakened underlying material below. In 
contrast, the natural weathering of lime-based 
materials is likely to be less destructive and more 
aesthetically acceptable, as materials respond to the 
effect of the weather and develop a 'patina of age'. 

Many modern masonry paints, even when described as 
'permeable', can trap moisture and contribute to the 
decay. Where they are in contact with dry, sound 
masonry these paints will bond to the masonry surface 
and can prove very difficult to remove. Where water or 
moisture vapour becomes trapped behind the surface, 
modern film-forming paints will crack and peel, 
becoming unsightly as they deteriorate. 

1.7 Comparison of lime and cement practice. 

As building technology has changed, the techniques of 
applying cement-based harling and render have 
diverged from traditional methods. Common modern 
practices, such as application by trowelled coat and 



dash coat, dubbing out with excessive thicknesses of 
mortar, r e m o ~ ~ a l  or loss of pinning stones, and 
increased thickness of coats, are inappropriate for the 
application of lime based coatings. 

Mechanical fixings have been developed for use in 
conjunction with cemellt coatings. These include 
expanded nletal lathing, metal angle beads, and 
expansion joints, allowing thermal lnovement without 
craclung. Details such as these are unacceptable for 
work on historic buildings. Expansion joints will 
disrupt the 'architecture' of historic facades as they run 
arbitrarily across walls. Holes drilled for the 
attachment of lath would cause physical damage to 
historic masonry. The raking-out of joints and the loss 
of pinning stones, the stugging of masonry to form a 
key for the coating, as well as the use of chemical 
agents to improve the bond between applied finishes 
and the background, will also cause damage. 

If properly worked, traditional coatings based on lime 
mortars do not have the inherent problems of shrinkage 
and rigidity of cement and therefore do not require the 
use of expansion joints or fixing details such as metal 
lath. They adhere to backgrounds by suction as the 
material dries out. 

It is important not to confuse the technologies of lime 
and cement materials and not to mix incompatible 
materials and techniques. For example, lime-based 
coatings cannot be applied over a cement backing coat, 
or over silicone-treated masonry, as they will not 
perforn~ adequately in such situations. 

The use of traditional lime finishes on modern 
backgrounds might be considered where new work is 
added to an existing traditional building. With 
appropriate detailing and specification, such 
applications can successfully be carried out. 

1.8 Good practice with lime coatings. 

External lime coatings, appropriately specified, 
properly applied and well cured, will contribute 
positively to the overall performance and health of 
traditional, solid-wall masonry buildings and, given 
appropriate maintenance, will be durable. Conversely 
lime coatings may reflect and highlight bad detailing, 
faults in specification or quality of materials, poor 
workmanship, and lack of maintenance. 

Site practice in the use of lime materials is more 
exacting than that commonly associated with cement 
materials, as lime based coatings will not tolerate 
shortcuts. 

The 'maintenance free' and 'quick fix' ethos, which 
has permeated the building industry in modern times, 
cannot be applied to lime-based materials. External 
lime coatings may require more effort at the outset but 

will offer benefits in the long term protection they 
afford to historic masonry. The selection of suitably 
experienced contractors remains critical to the outcome 
of any project, but it should be semembered that, 
traditionally, lime was one of the commonest of 
building materials. It was used successfully without 
any scientific knowledge, but with due care and respect 
for its properties and with an understanding acquired 
through regular use. 

For the majority of applications, attention to a few 
basic principles before, during and after work will 
minimise the risk of problems occurring. These include 
specifications appropriate to the job, careful 
preparation, selection of suitable good quality 
materials, corsect methods of their application, and 
appropriate curing. 

Ensuring good overall detailing, including the need to 
avoid introduction of inappropriate changes during 
repair work and, subsequently, collscientious 
maintenance of the building, are also essential factors 
in ensuring the longevity of external lime coatings. 

1.9 The potential for problems to occur. 

As highlighted in 1.8 above, the consequences of a lack 
of understanding and poor skills can result in early and 
often catastrophic failure of external lime coatings. The 
materials and practices described below will not 
tolerate either unrealistic expectations or poor site 
practice. It is particularly important to be aware of, and 
safeguard against, fluctuating enviroilmental 
conditions. while work to some parts of a building may 
be si~ccessful, other adjacent parts may fail where, for 
example, frost has affected the mortar. Proper planning 
to provide adequate time for developnlent of suitable 
specifications, procurement of the correct materials, 
appropriate programming and timing and for thorough 
and conscientious execution of the work is of 
paramount importance. 

Those concerned with the specification, planning and 
carrying out of the work must all possess an 
appropriate level of awareness, knowledge and 
experience. Where these skills are not available 
specialist advice should be sought at an early stage. 

Even with the best and most appropriate materials and 
the best site practice, there will be some problem 
buildings where the achievement of long term 
durability in a lime coating is not possible. The 
presence of significant salt contamination in masonry 
backgrounds may jeopardise lime-based coatings 
whilst, in the same location, stronger cementitious 
coatings will retain moisture and accelerate decay of 
the masonry itself. Although lime-based coatings in 
these difficult situations will be the most appropriate in 
terms of the ongoing health of the building, a regular 
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routine of repair and maintenance may have to be 
accepted. 

1.10 The need for listed building consent. 

Where work involves the repair or alteration of existing 
historic buildings, the presumption should always be to 
repair surviving original materials. Lime finishes are 
almost always capable of continual repair. Any 
replacement work should include the use of matching 

materials and techniques in order to achieve a finish 
that is sympathetic to the character of adjacent 
surviving work. 

Listed building consent is required for the demolition 
of a listed building, or its alteration or extension in any 
manner which would affect its character as a building 
of special architectural or historic interest. The 
replacement of a lime harling with a cement-based 
harling would normally be considered as affecting the 
character and appearance of the building. 

Fig. 15 Traditional lime Izarling subject to salt attack on badly contaminated masonry. 



MATERIALS 

2.1 Introduction. 

A range of materials is required for the successful 
repair or replacement of external lime coatings and, 
where necessary, of the underlying wall surface. The 
surviving existing materials should be studied to ensure 
appropriate materials and repair techniques are 
employed. Repair materials will include the 
following:- 

* Those needed for the repair of the wall surface 
underlying the lime coating. 

The basic mortar materials, both for surface repair 
and or the coating itself. 

A selection of additional constituents that may be 
necessary to achieve a mix that matches the original 
or which provide the correct technical performance 
of the mortar. 

Lime mortars for the surface coating of walls are made 
by mixing a binder (lime) with aggregate, and are used 
in a plastic or wet condition, which will harden to form 
the finished coating. 

CALCIUM CARBONATE / CURED MORTAR LIMESTONE, ETC 

CALCIUM OXIDE 

I LIME 1 
CALCIUM HYDROXIDE 

(DRY HYDRATE OR LIME PU- 

( SIMPLIFIED LlME CYCLE AND HYDRAULIC SET 1 
l 1 
Fig. 16 Diagram C: The lime cycle, showing both fat lime 
and hydraulic lime processes. 

Traditional mortars for construction and pointing, for burning and slaking, first into quicklime, then into 
harling, flat 'rendering' and plaster (and for limewash) hydrated lime. The hydrated lime may take the form of 
are made of the same basic materials, but a range of a dry powder or a putty. In the right conditions wet 
different forms of lime and aggregates are used. The hydrated lime binder in a mortar will dry out slowly 
constituent materials will affect the properties of the and absorb carbon dioxide from the air to reform 
mortar created and should be selected for the particular calcium carbonate. The sequence of chemical changes 
construction, condition and context of each building. involved is described in the 'Lime cycle'. 

It is important to evaluate or analyse existing surviving 
material before selection of replacement mortars, to 2.1.2 Lime burning. 
ensure the suitability of specified materials. This will 
often require microscopic or chemical analysis, by a Limestone (calcium carbonate) is burned, or calcined, 

suitable laboratory. Details of mortar analysis services in a lime kiln, where carbon dioxide is driven off 

are given in appendix H. leaving quicklime (calcium oxide), which is highly 
reactive with water. 

For more information on the technology and 
production of lime materials see Technical Advice 
Note 1 'Preparation and Use of Lime Mortars'. A 
summary of relevant information is included in this 
chapter. 

2.1.1 The lime cycle. 

The use of lime mortars in buildings is based on the 
chemical principle that calcium carbonate found in 
limestone, chalk, shell, and other naturally occurring 
materials, can be rendered, through the processes of 

2.1.3 Lime slaking. 

The controlled process of combining quicklime with 
water to form slaked lime (calcium hydroxide) is 
known as slaking. The reaction can be violent and 
creates high temperatures. Slaked lime is the material 
used as the basis of lime mortar, harls, renders and 
limewash. Slaking with an excess of water creates lime 
putty. Alternatively, quicklime may be slaked with a 
minimum quantity of water or with steam to produce a 
dry powder or hydrate. 
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Fig. 21 Damage following removal of modern paznt coat~ng. 

Fig. 22 Remnants of original lime Izarl. 



3. SITE PRACTICE IN APPLICATION OF 
EXTERNAL LIME COATINGS 

3.1 General pri~iciples. It is usually preferable to remove cement roughcast and 
render by hand with small tools, and reinoval from 

In addition to the knowledge required to achieve good 
carved stone details must always be undertaken with 

Inortar mixes, as described in chapter 2, skilled 
extreme care by hand. In certain situations, power 

craftsmanship and good site practice are of 
tools, such as small power or air chisels, can be 

fundamental importance to the success of external lime 
effective for removal from larger flat areas, as their 

finishes. While the site practices required for lime 
percussive action can loosen large sheets without the 

based finishes are generally no more exacting than the 
loss of stone or even, potentially, destabilisation of 

approved practices set out for cement based work, lime 
masonry, that inay result from hacking by hand. 

based finishes are much less tolerant of t l~e  short-cuts 
Removal must always be undertaken with care and 

commonly applied to ceinent harling and rendering 
intelligence. 

and, in their early stages, are more susceptible to 
damage from inclement weather. Well-executed 
external lime coatings need to be preceded by thorough 
preparation of the background, and to be followed by 
aftercare and protection to allow them to beco~ne 
established under suitable conditions. 

The season for all external lime work in Scotland is 
generally from April to September, although, with 
adequate protection, it may be possible to extend this 
period. Winter working is not generally recomnlended 
without conlprehensive protection and strict control 
and monitoring procedures. 

3.2 Existing finishes. 

Surviving historic lime finishes are relatively rare and, 
as a general principle, ally existing external lime 
coatings should be retained if possible. In particular 
cases specialist conservation techniques, such as edge 
pinning and grouting (see 3.8.3), may be appropriate. 
However, with lime - which is unlike cement in this 
respect - it is almost always possible to patch in and 
'feather edge' new work to the old. The specification of 
new mortar should be closely matched to the old, 
which should, if necessary, be analysed (See 7.2.2). 
Modern cement rough cast or render and impervious 
paints should be removed prior to the application. or 
reapplication, of lime coatings. Cement pointing 
should normally be removed if this can be achieved 
without major damage to the masonry. 

3.2.1 Rer~lovnl of cenzerztitiozis coafirlgs nr~d 
yoirztirzg. 

Although they often become detached, hard celllent 
renders or pointing may adhere strongly to underlying 
stonework and may be keyed deeply into the joints and 
stone faces. Considerable care should be taken during 
renloval so as to minimise damage to the masonry. 

Cement pointing should be picked out with care. 
Narrow joints can often be cleaned out using hand held 
hacksaw blades. For other joints suitably narrow 
chisels that will not damage adjacent stones Inay be 
~ised. Where wide joints exist, a series of small holes, 
carefully drilled along the exact centre line of a joint, 
may allow the cement mortar to break inwards when 
tapped. This technique should not be used where there 
is risk of damaging masonry behind the cement, for 
example in finely jointed ashlar walls. 

3.2.2 Pnirzted or treated sztrfaces. 

Masonry and surviving lime coatings may have been 
treated with plastic paints, cement paints or sealants, 
most of which are significantly less permeable than 
lime materials. In particular, film-forming paints tend 
to trap moisture behind them, leading to accelerated 
decay of the substrate or flaking of the paint layer 
itself. 

Masonry may have had previous treatments that are 
damaging to the fabric and incompatible with new lime 
based coatings. It is not normally possible to apply 
lime coatings over substrates treated with water 
repellent or consolidant materials, as insufficient 
suction is given to the harl, resulting in lack of 
adhesion, and the object of achieving permeability in 
the wall is defeated. If the previous use of a silicone, or 
similar, surface treatment is suspected, the condition 
and degree of suction of the masonry should be 
evaluated before deciding to apply a lime based 
coating. 

Previous treatments may be difficult to remove, and 
some may be ii-seversible. Caution is required with all 
the available removal techniques, including proprietary 
paint removers and n~echanical abrasion. Acid- and 
alkali-based cleaners inay seriously damage stonework 
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or existing lime materials, and residues may remain in 
the substrate to compromise later repair work. 
Mechanical abrasion is almost always damaging. 
Steam cleaning may sometimes be used for removing 
plastic and cement paints, by loosening the 
'membrane' which may then be scraped off. New 
methods of 'cleaning' stone surfaces are promoted 
from time to time and specialist advice should always 
be sought before attempting any form of cleaning. 
Further information on cleaning stonework is available 
in Historic Scotland's, 'Stonecleaning - A Guide for 
Practitioners' and in TAN 9 'Stonecleaning of Granite 
Buildings'. 

3.3 Preparation of wall surfaces. 

External lime coatings should normally be applied in 
relatively thin layers and should be regarded only as the 
final protective coating. Where deep hollows in the 
wall face require filling out, this should be done by 
packing out the mortar with small pieces of stone or 
other material as described below. The coating itself 
should not be 'dubbed-out' in large masses in the way 
that a modern cement 'dubbing-out coat' is 
conventionally applied, since this would result in 
uneven thicknesses of the material, which would 
compromise carbonation and curing and would be 
subject to shrinkage cracking. Detailed consideration 
of the nature of the masonry and the building character 
and context will be required for each individual case, to 
determine the extent of preparation that is appropriate 
prior to applying the thrown or float applied finishing 
coats. 

3.3.1 General preparation. 

Sound backgrounds. 

Where existing masonry backgrounds are sound, with 
relatively flush joints that are fully filled with pinnings 
and mortar, then only minor advance preparation, to 
remove any loose surface material, soiling or 
vegetation, is necessary. This should be followed by 
whatever measures are required to control suction or, 
where necessary, to establish a physical key (see 

Fig. 23 Where masonry is eroded or pinning stones have 
been lost, surfaces require repair before application of 
hurling or render. 

stones in rubble built masonry. (See 2.3.2). Missing 
larger stones, and soft or badly decayed stones, may 
have to be fully replaced. Stones with partially eroded 
faces may be also need to be brought forward by 
embedding very small pieces of stone, tile or other 
suitable material, known collectively as gallets, in lime 
moflar onto the surface of the wall. (See 2.3.3). 
Guidance on carrying out repairs to eroded masonry, 
prior to application of external lime coatings, is given 
in chapter 4. 

below). 3.3.2 Vegetation removal. 

Weathered or eroded backgrounds. 

Where natural weathering and unsuitable previous 
repairs have left masonry with an excessively uneven 
face, considerable repair work may be required to bring 
the wall surface to the profile required for the finished 
work. This is achieved in the main by replacing lost 
pinnings and packings, which are the small stones 
traditionally built into any wide joints between larger 

Where masonry surfaces are to be coated with lime- 
based finishes, all lichens, moss and vegetation should 
be removed using a compatible biocide and bristle 
brush, or a steam cleaner. All forms of biological 
growth will retain moisture and can grow back through 
the new coating. Any application must be tested to 
ensure it has no adverse effect on the existing masonry 
or any surviving clay mortars, as well as being suitable 
for use with the new lime material. Advice on removal 
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of biological growth is contained in TAN 10 
'Biological Growths on Sandstone Buildings: Control 
and Treatment', 1997. 

3.3.3 Suction and bonding. 

Before applying lime coatings it is important to check 
that a good bond can be achieved with the substrate. In 
most situations measures, such as dampening down, 
may be required to modify the suction characteristics 
of the substrate. Excessive or rapid suction, between 
substrate and mortar or between mortar coats, will 
draw water from the new mortar, resulting in a 
weakened interface and the risk of later separation. If 
there is no suction other measures may be required to 
create a bond. Where the stone, or other, substrate is 
decayed or friable a weakening of the bond may be 
inevitable over the years. 

The effectiveness of the bond will be influenced by any 
of the following: - 

The cleanliness of the surface - loose material, dust, 
etc. will prevent adhesion. 

The nature of previous treatments. 

The degree of suction - dry porous sandstones will 
have greater suction than dense whin. 

The nature of the mortar itself - mortars mixed and 
applied hot will generally create a strong bond (but 
see 2.4.1). 

The soundness of the surface - a friable or damaged 
surface may prevent effective adhesion. 

Preliminary cleaning down. 

Surfaces and joints should be brushed free of loose dirt 
with a natural bristle blush (not a wire brush) to ensure 
a good bond, and open joints flushed out with water. 
Any loose surface materials, unsound areas of existing 
lime pointing or unsound lime coatings should be 
removed, as well as any later cement based finishes, 
before preparation of the surface for the new coating is 
commenced. 

Previous su&ce treatments. 

As noted above, care should be taken to establish 
whether the masonry has previously been treated with 
a chemical consolidant or a 'water-proofing agent', as 
these may repel applied lime mortars due to their 
hydrophobic properties. Specialist advice should be 
sought if these treatments are present in masonry which 
to receive lime based finishes. 

Damping down of backgrounds to control suction. 

The degree of suction offered by the substrate should 
be evaluated and, if necessary, modified before 
application of lime based finishes. Dampening down, 
to control suction between the background and newly 
applied materials, is normally essential before placing 
any lime material, both in pointing or surface coating a 
masonry background and between each subsequent 
coat of material. The suction and bonding 
characteristics of the masonry background should be 
checked on a small area before deciding the degree of 
dampening down, if any, which will be required. 
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Polazrs brrckgrozrnc1.r. bond and to avoid altering the workulg properties of the 
mortar material. 

Dry porous sandstones will ~lormally have excessive 
suction, which should be controlled by damping down. 
High-suction backgrounds may require thorough Deccr~, or- br-errlclo~~~rl qf the stoue szrr:fcices. 
wetting. The objective is to achieve a thoro~~ghly 
dampened, but not wet, background before application, 
in order to co~ltrol the suction the wall surface exerts on 
new wet lime mortar. Lime materials initially adhere 
and stiffen up by suction from the background, and the 
effect needs to be controlled so as to produce slow and 
consistent drying. The degree of dampening-down 
required will depend on the porosity of the background 
and on weather conditions. Porous masonry rriay 
require to be thoroughly dampened the day before 
work and again just prior to work commencing. 
Daillpi~lg down may be done with clean water, 
followed, if suction is excessive, with a very dilute 
limewash. Further dainpening may be ~lecessary as 
work proceeds. 

Wet sandstone masonry, on the other hand, may offer 
little suction and might have to be allowed to dry out 
before application of lime based coatings. 

Denser, more impervious stones, for example whin or 
other n~etamorphic stones, or some granites, have very 
little natural suction, and lime mortars may not adhere 
to these stones if there is any surface water present. 
These in~pervious low-suction backgrounds may need 
no dampening. Washing down may be required to 
reinove loose material and dust but the masonry surface 
should be allowed to dry before application of the new 
lime coating. 

With some dense, relatively smooth surfaced stones it 
may be necessary to apply a thin 'splatterdash' coat to 
provide a mechanical key and, in masonry of mixed 
origin, both the selective application of splatterdash 
coats (to whin boulders) and dainpeni~lg (of sandstone) 
may be required. 

Where the mix is cast onto a sound surface adhesion is 
generally good. The use of a slightly less wet, and more 
sticky, mortar is beneficial over impervious 
backgrounds, and hot lime mortars, mixed and applied 
hot, are the most tenacious. (See 2.4.1 and the Health 
and Safety notes at appendix C.) 

In the application of flat, float-applied lime renders the 
consistency and workability characteristics of the 
inortar are critical, since drying shrinkage and 
overworking will cause unsoundness. Control of 
suction is therefore d o ~ ~ b l y  important in the case of 
float applied coatings, both to avoid weakening the 

Maso~lry surfaces themselves may be friable or may be 
damaged within the surface layers, possibly as a result 
of the previous application of cementitious renders, or 
due to natural weathering of, for example, argillaceous 
sandstones. In order to achieve a good bond it may be 
necessary first to treat the masonry s~lrface. Loose 
powdery material should be brushed away to reveal a 
sound surface, which may then require further 
treatment. 

111 England the applicatio~l of a very dilute limewash, or 
multiple applications of lime-water, have been used 
with some success 011 friable limestone and sandstone 
backiilgs, but experience of this technique in Scotland 
is limited as there are few limestone buildings. Spray 
application of a mix of one litre of NHL3.5 
(moderately hydraulic lime) in five litres of water has 
been used on sarldsto~le surfaces. It is possible that 
application of a mix that is sufficiently dilute to pass 
through a sprayer will penetrate a damp masonry 
surface, but care should be taken to avoid use of a 
stronger mix, which might form a detachable layer on 
the face of friable stone. Whatever methods of 
preparation are used, it is likely that lime-based (or 
cementitious) coatings over decayed and damaged 
stone surfaces will be less durable than similar coatings 
over sound masonry. 

111 some situations it may be appropriate to dress back 
the decayed stone to a sound surface before rebuilding 
in lime mortar with pinnings and packings, in 
preparation for applicatioil of a lime based coating. In 
other situatio~ls the inde~lti~lg of sound stone might be 
considered. 

3.3.4 Salt corztanzirzatiorz. 

Application of mortar coatings, whether lime based or 
cementitious, over salt contaminated masonry can 
present significant problems. A common cause of salt 
contamination is from ground water, which may 
contain sulphates, nitrates and chlorides. Other 
common sources are flue gases and contaminatio~l 
from road salts. In coastal locations sea winds or sea 
spray can result in a significant salt conteilt in the 
masonry. Storage of fertiliser. gunpowder and other 
substarices can also result in the presence of chemical 
salts in masonry. Where the source of salt 
contamination can be removed, or the masonry isolated 
from the source, then a process of sacrificial poulticing, 
using clay andlor lime mortars, might be considered 
before application of a new lime based coating. 
Specialist advice should be sought if this technique is 
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being considered. Alternatively, the new lime coating 
might in itself be considered as a sacrificial coating, to 
be renewed as salts are drawn into it from the masonry. 

In most instances removal of the source of 
contamination is not possible, and the only course of 
action may be to attempt to reduce the problem by 
preventing the movement of moisture through the 
contaminated masonry. In the case of rising ground 
water (rising damp), measures to be considered may 
include lowering of external ground levels, 
introduction of ground drainage to lower the water 
table, removal of hard ground finishes and provision of 
an evaporation zone adjacent to the base of the wall, 
etc. Where effective remedial measures are not 
possible, a new lime coating will act as a poultice, 
drawing salts into itself, and may require frequent 
renewal. If salts remain in masonry which is subject to 
movement and evaporation of moisture then this 
process of renewal of the lime coating will be an 
ongoing requirement. Some suppliers produce 
hydraulic lime materials which are claimed to have the 
capacity to absorb relatively high levels of salt 
contamination without breaking down, but experience 
of their long term performance in Scotland is limited. 

Although it may be thought that application of a 
cementitious coating would reduce the problems 
associated with salt contamination, this is not the case. 
Salts will generally crystallise at the interface of stone 
and coating, causing significant decay to friable stone, 
which may already damaged by the salts. The result 
could be rejection of the cement based render, often in 
large sheets. In addition, by significantly reducing, or 
preventing, evaporation of moisture from the wall face, 
the presence of a cementitious coating will force 
ground water to rise further up the wall, transferring the 
salts to a new location and increasing the area of 
contamination. 

3.4 Lime harling. 

As described earlier, 'harl' is the Scottish term for a 
lime mortar coating applied by casting or dashing onto 
a wall. There is some evidence that harling was once 
the thrown mortar finish commonly applied to external 
and internal surfaces of rubble walls, prior to plastering 
if a more formal finish was required. 

Lime harls were normally thinly applied and usually of 
a coarse but even consistency. Observation of old harls 
suggests that the material was applied directly onto the 
surface of the masonry, sometimes as a single coat, 
occasionally in two (or more) coats. In Scotland 
harling was almost never applied over a floated coat. 
This contrasts with the modern practice in cement work 
which involves application of a dashing coat over a 
trowelled floating coat. There are strong technical 

Fig. 25 The consistency of mortar suitable for harling. 

reasons for casting-on lime harl. Casting-on allows 
each coat to be thin and discourages 'dubbing out' of 
hollows with the trowel: where hollows require to be 
brought out this is achieved by casting in preliminary 
coats prior to the main application and, if necessary, by 
further coats in the hollow areas as the earlier coat sets 
up. An even finish can be achieved, with good adhesion 
to the background, which aids carbonation of the lime 
and keeps shrinkage of the mortar to a minimum. It 
also allows feathering out of the harl thickness where 
necessary at junctions with masonry features. When 
masonry backgrounds have been suitably prepared, 
harling is a straightforward and relatively quick 
exercise. 

3.4.1 Preparing the mortar for harling. 

As described in 2.2.10, the best method of making 
mortars for harling is to thin down an appropriate, 
previously prepared and matured lime mortar. Before 
use the mortar will require to be knocked up, this 
process is described at 2.4.2. It involves the reworking 
of a previously made lime mortar and, in the case of a 
harling mix, thinning it down to a fluid consistency for 
casting on. The extra water, or, preferably, lime-water 
or limewash, required to achieve this fluid consistency 
should not be added until after knocking up the mortar. 
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The precise fluidity of the mix is a matter for the 
individual craftsman but thick sticky mixes should be 
avoided as they will result in uneven lumpy coatings, 
with a poor appearance and, potentially, poor 
performance. 

3.4.2 Techniques of application. 

Backgrounds will normally need to be dampened down 
prior to harling in order to control the effects of 
suction. (See 3.3.3). A new application of lime harling 
onto a sound, even background should generally be in 
two coats of approximately 8mm and 6mm thickness 
respectively. A thin single coat application is also 
possible but this may be less durable in exposed 
locations. For application over porous sandstones in 
exposed locations, a thicker coating is likely to be 
required to minimise absorption of water into the stone 
itself. 

Where a thicker harl is required, the material should be 
built up in several thin coats. As in modern 
construction, it is good practice for each subsequent 
coat to be thinner, weaker and more permeable than the 
preceding coat. As a general principle the thickness of 
the coat is also dependent on the size of aggregate; 
however in practice this is not always the case. 
Techniques of applying harl to eroded or decayed 
backgrounds are discussed in chapter 4. 

The best tool for applying harling is a purpose-made 
'harling trowel'. This has a square, slightly curved 
blade with no sides, on which the mortar may be 
scooped up, spread evenly on the blade, then hurled at 
the wall with a flick of the wrist. This is a technique 
which requires practice in order to achieve an 
acceptable standard of finish on the wall. 

An historic harl finish sometimes exhibits patterns 
derived from the methods of casting. These patterns are 
an intrinsic part of character of the harl, and any repair 
work should be in keeping with surviving adjacent 
finishes. An even casting action is needed to ensure a 
consistent distribution of the material; otherwise 
differential thicknesses may occur. Casting will be 
eased if both 'forehand' and 'backhand' can be 
mastered, allowing a larger area to be reached from one 
ulace and awkward details to be negotiated. 

Modern methods of mechanical application, although 
they may be technically sound in some situations, are 
unlikely to produce an acceptable result in traditional 
harling work. If spray application is used it should 
always be finished with a hand cast top coat. 

Fig. 26 Standing at right angles to the wall, harling is 
applied with aJlick of tlze wrist. Care should be taken to 
avoid yan' patterns in tlze$nished work unless to match the 
existing adjacent,finislz. 

Each layer of lime material should be allowed to cure, 
normally under protective coverings as described in 
3.9, and then be re-dampened before applying another 
layer. The final layer should be cast on in the same 
manner as before, and may be given a variety of 
finishes. (See 3.4.4). 

3.4.3 Harling up to dressed stone details. 

Where harling stops against dressed stone masonry 
care must be taken not to form raised edges. These 
edges are vulnerable to water penetration which may 
lead in the future to detachment of the coating. Details 
such as raised margins and string courses offer 
protection, allowing the harl to be tucked behind. 
Details without a positive edge, such as canted ingos, 
crow-steps, and external angles, require extra thought 
and skill in application. The material can be cast 
progressively thinner as it approaches the detail so as to 
die away to nothing. This is known as 'feathering-out'. 
Care may be required to ensure the mortar does not 
encroach onto adjacent masonry or other surfaces that 

The first coat of a harl may need to be lightly pressed are to remain exposed. In many situations it will be 
back with the back of the harling trowel, or with a stiff appropriate for the limewash finish to be taken over 
bristle brush, as it starts to set, to remove any high both the harled surface and the dressed stone. This will 
spots. Care should be taken not to over-work or smooth seal the junction between the two, giving additional 
the surface, but just to push it back. protection against water penetration. 
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3.4.4 Hurling finishes. harling, with the exception that the final coat is pressed 

Traditional Scottish harling was often a relatively back to a flat surface after it starts to stiffen up but 

sophisticated finish, contrary to the common modem whilst still green. Techniques of surface finishing can 
be applied, as described below at 3.7. Care must be interpretation of Scottish harling as a rough, open- 

textured finish. The basic finish was obtained by taken to avoid overworking the material. 

leaving the material as cast, (although it may have been 
necessary to press back high spots), and from using a 3.6 Float-applied lime coatings (renders). 
coarse, though well graded, aggregate. 

Lime harls can be given different finishes by working 3.6.1 Preparing the mortar. 
the surface after casting. The simplest method is to 

The consistency and properties of lime mortars for press back the harl while it is still 'green' to create a 
float applied coatings are likely to have a significant smoother and flatter surface. This may either be done 

roughly, or more thoroughly to achieve a fine and impact on the quality and durability of the finished 

smooth finish. (See 3.7.1). work. The mortar should have a good spreading 
consistency, which will allow firm application without 
over working, but should not be so wet that the result is 

3.5 Floated finishes to cast on coatings. excessive drying shsinkage. These properties will be 
influenced both by the water content of the mix and by 

Because of the difficulty of achieving the necessary 
the selection of appropriate sands or other fillers. The 

conditions for the successful application of lime 
use of previously made and matured lime mortars, well 

finishes by trowel, the use of casting on techniques 
knocked up before use, will also be beneficial in 

should always be considered, even when a flat surface 
achieving workability without a high water content. 

is required. Floated surface finishes may be achieved 
by the subsequent careful pressing back of a cast on Techniques of preparing the mortar for application by 
coating. float are essentially the same as those for casting on 

and involve the knocking up of a previously made lime 
The techniques of application are the same as for 
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mortar and, subsequently, thinning it down to a suitable 
spreading consistency. The consistency of mortar for 
floated coatings is critical (see below). The extra water, 
or, preferably, lime-water or limewash, required to 
achieve the appropriate consistency should not be 
added until after knocking up the mortar. If hair 
reinforcement is required, as described at 2.4.3, it 
should be added during this knocking up stage. 

3.6.2 Techniques of application. 

Site practice in the application of flat, float applied 
coatings is particularly critical. Site practice, in turn, is 
influenced by the consistency of the mortar itself. 
Techniques of application must be employed which 
minimise drying shrinkage and cracking during curing, 
as excessive scouring to tighten in shrinkage cracks 
will draw lime and other fines to the surface. This 
surface laitence can compromise the bond between 
coats and inhibit carbonation of the material. The 
migration of lime to the surface will also result in a 
weak mortar layer, susceptible to frost damage. 

As for casting on, the masonry background should 
always be brought out to a more or less level profile as 
a separate exercise before application of the first coat. 
The coating should be applied relatively thinly, with 
any necessary filling out of deeper hollows completed 
prior to application of the coat, by dubbing out and 
packing the mortar with small pieces of stone or other 
suitable material. .It is particularly important to observe 
this technique as significant variations in thickness of 
the coating material itself will result in shrinkage 
cracking on drying. Surfaces to be coated also need to 
be fully prepared, including dampening down, or other 
measures as appropriate, to control suction and 
increase the bond, as described at 3.3.3. 

Float applied lime finishes will often consist of two 
coats, although more may be needed in some 
circumstances depending on the background 
conditions and the surface finish required. It is 
generally beneficial to include hair reinforcement in 
the first coat and, sometimes, in the second coat. The 
first coat is applied with a float to a thickness of 
approximately 8 to 1Omm. (318" or the thickness of a 
little finger.) As the material starts to stiffen up, it 
should be compressed and scoured in place with a 
wood or polyurethane float, with a circular motion of 
the hand, avoiding excessive working of the surface, to 
close up any cracks caused by shrinkage as the material 
dries. The surface is then lightly keyed by scratching, 
(not cutting through), in a diagonal pattern. 

Fig. 28 Achieving a srnoothJZatfinish. 

conditions to minimise drying shrinkage are essential. 
Any shrinkage cracks that continue to appear should be 
worked back before the set is established, by wetting 
and then re-working and scouring with the float. 
Excessive scouring will weaken the coating. If curing 
and other conditions are not appropriate, and excessive 
shrinkage occurs, the mortar should be removed and 
the work redone. 

Before applying the second coat, the surface should be 
thoroughly dampened down, allowing water to be 
absorbed, and if necessary it may require re-dampening 
a second time immediately before application. The 
second coat is again applied with a float to a thickness 
of approximately 8 to lOmm (318" or the thickness of a 
little finger) but never thicker than the preceding coat, 
and compressed and 'scoured' into place with a 
wooden float as the materials starts to stiffen up, again 

Before applying a second coat, the first coat should be avoiding overworking of the surface. Good curing 
allowed to carbonate gradually over a number of days, conditions are essential to minimise drying shrinkage 
using full protection and regular dampening down, as and, thus, the need for scouring and overworking the 
site and climatic conditions dictate. Good curing surface. 



3.7 Surface finishes. In achieving a floated finish, care should be taken not 
to overwork the surface and to avoid the use of steel 

Lime mortar surface coatings, whether cast on or float 
floats, as both tend to encourage the formation of 

applied, can be given a variety of surface finishes as 
laitence, drawing lime from the body of the mortar, 

described below. 
resulting in a weakened material, and inhibiting curing 

3.7.1 Open surfaces. 

- 
of the underlying mortar. As a result the mortar will be 
susceptible to frost damage. 

With a harling, or cast on coating, an open-textured, but 
relatively flat, surface may be achieved by pressing 
back the mortar after casting on. While a flat surface 
will be achieved, shadows that are cast by the aggregate 
should still give the finish an open-textured 
appearance. Wooden or polyurethane floats are useful 
tools for this purpose. (See 3.4.4). 

With a float applied coating, a degree of openness can 
be achieved by the use of a mortar containing a coarse 
sharp sand finished with a wood float. 

3.7.2 Floated finishes. 

Both cast on and float applied lime coatings may also 
be given a compact plaster or stucco finish by 
traditional plastering techniques, using a wood or 
polyurethane float (see 3.6 above). This finish may be 
chosen where copying an original material, but should 
be considered with caution due to potential problems 
associated with surface laitence. 

A pressed back harl or floated finish was often 'struck 
jointed' or 'lined-out' in an imitation of jointing in 
ashlar masonry. This may have been done in a formal 
or informal manner, depending on the character of the 
building. Existing finishes and historical evidence 
should be carefully studied to ensure new work 
achieves the right effect. 

Lining-out should be undertaken after the surface has 
been finished and has just reached the 'leathery' stage 
in the setting process. 

To be successful, lining-out must be undertaken with 
care, ensuring lines are tluly horizontal. A spirit level, 
or plumb bob and square, are normally required. The 
lines may be struck by running along a straight-edge 
with jointing keys. The line struck should not be too 
deep (which could hold water), nor razor sharp. Taking 
a float lightly again over the struck line should soften 

fig. 29 Lined-out$at lime coating. 
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the edge. The l~orizontal lines are struck first, returniilg between old and new material. With flat floated 
where required to do the 'perpends' or vertical lines. coatings, it may be possible to ~lndercut the edge 

Where there is evidence of original lining-out it should 
be studied, and recorded where possible, before it is 
replicated. In new work the size and pattern of 'stones' 
needs to be convincingly copied. Ensure that lines mcet 
up with stone details such as quoins and margins and 
follow the rules of real masonry building. With all 
finishes beware of being too mechanical, old buildings 
rarely have true planes or right angles and a subtlety in 
approach usually brings the most successful results. 

3.7.4 Srzeck lzarlirzg. 

The finish commonly described as 'sneck harling', 
implying the harling over of 'snecks', or pinnings, but 
not of the nlajor stones, is often the result of the loss of 
lime finish from the major stones of what was once a 
full finish (see 1.3.4). Where there has been significant 
loss of pin~lings repair techniques, as discussed in 
chapter 4, will be required before casting a further 
coating of mortar into the hollows between stones. The 
techniques of application of a sneck has1 are similar to 
those for full hasling. 

3.7.5 Otlzer special firzislzes. 

Techniques of applying lime harls by casting a wet 
dash or dry-dash over a 'laying-on' coat are generally 
not considered as traditional application methods in 
Scotland and cannot be recommended. Where these 
methods have been tried, separation of coats often 
appears to occur. Only where coatings can be shown, 
through careful study, to have been carried out in this 
way should these methods be used in a repair. 

Other one-off finishes may occasionally be found, such 
as 'depeter', which involves the pressing of small 
pebbles into the surface of a wet mortar coating. 

3.8 Conservation and repair of existing finishes. 

3.8.1 Patclzirzg irz. 

If external lime coatings remain reasonably intact it is 
almost always possible to patch unsound areas with 
new materials, using limewash to merge the junctions. 
Specialist techniques such as grouting and pinning 
back can also be employed to ensure original materials 
survive. 

When cutting out friable materials, surfaces should be 
taken back to sound material, while not removing 
original coatings unnecessarily. The most satisfactory 
way of patching harling is to 'feather-out' the edges of 
surviving material and cast on the new harling to 
overlap these edges, giving a continuity of surface 

adjacent to the new patch. except at the lower 
horizontal edge, to provide a key for the new material. 
The edges of surrounding material should be well 
dampened to control suction and the background 
should be dampened down as necessary. A prelinlinary 
coating of very thin limewash on the background, and 
at the edges of surrounding existing material, may be 
useful to control suction and improve adhesion, if the 
underlying lnasonry is dry and porous. 

It may be difficult to preserve coatings that have 
previously been subjected to damaging treatments, 
such as the application of sealants and plastic paint 
systems. Removal of paints can be difficult without 
damaging the lime coating. It might sometimes be 
better to delay any repairs until the undesirable 
material has weathered away, simply gerrtlj, brushing 
away loose material from time to time. The appearance 
of the wall can sometimes be improved while this 
process continues by the application of a sacrificial 
limewash (although it Inay quickly wash off any 
remaining painted surface). This will also have the 
benefit of protecting newly exposed surfaces of the 
surviving coatings until full repair and linlewashing is 
possible. 

3.8.2 Cor~solidatiorz zlsirzg lir~zewaslz and linze- 
water. 

If lime coatings are adhering to the background but are 
friable on the surface, stabilisation can often be 
achieved by the application of several coats of thin 
limewash. The first 2 or 3 coats should be thinned, 
preferably with lime-water, to around half the 
consistency of normal limewash and flooded onto the 
surface. As the surface tightens up, further coats of 
standard limewash can be applied. This will fill narrow 
cracks, consolidate friable surface areas and visually 
merge patched or preferentially weathered areas. 

Important, but very friable, lime coatings can 
someti~nes be stabilised by multiple applications of 
lime-water, which should be repeatedly flooded onto 
the surface until no more is absorbed. It is important 
that the coating is wetted through its full thickness, but 
over-saturation should be avoided. This treatment 
should be repeated daily for a minimum of 5 days. 
Increasing the number of treatments over f~lrther days 
will improve the likely success of the stabilisation. 

Lime coatings that have become partially detached 
from the host masonry can often be conserved by repair 
methods, rather than being removed and replaced. 
Localised areas of loose material do not necessarily 
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Fig. 30 Specialist technique of grouting voids behind loose 
coatings. 

imply that the coating as a whole has failed. Boss, but 
otherwise undamaged, areas will normally survive and 
continue to perform satisfactorily provided they are not 
subject to impact damage. 

In the most valuable original work, where it is 
considered important to re-secure detached material, 
then grouting techniques may be employed, which 
allow new material to be inserted into the gap between 
the old render and the wall. 

Very fragile coatings should first be carefully 
supported, perhaps using a braced sheet material such 
as plywood with a foam layer bearing against the 
surviving lime coating. Once hollow areas have been 
identified these should be flushed behind to remove 
loose friable material, using a dilute (1%) solution of 
sodium glaucomate. It may be necessary to very 
carefully drill 'weep holes' through the harling at the 
base of the boss area to allow the flushing agent and 
grout to fully penetrate behind the coating. Flow 
patterns of the flushing agent, once identified, can be 
stopped at the edges by forming edge fillets in suitable 
lime mortar. 

Grouting behind soft lime coatings is usually done 
using non-hydraulic or feebly hydraulic lime putty 

mixled with dilute sodium glaucomate. Small holes are 
drilled as necessary to allow gout  to be injected by 
syringes, and 60 permit displaced air to escape. A 
suitable g u t  mix may be achieved by using a mature 
lime putty sieved rhrough a 300 micron gauze, and 
mixed with lime-water gauged with 3% of a 10% 
sodium glaucomate solution. 

3.9 Protection and curing. 

After placing, all new lime based materials need 
appropriate controlled curing to enable them to achieve 
their long-term strength and durability. The aim is to 
provide a moist and slow-drying environment in which 
carbonation may take place. Carbonation may not be 
completed if the material dries too quickly or is 
prevented from drying by persistept dampness. 

\ 

The lack of effective protection of newly placed lime 
materials is probably the cause of a high proportion of 
failures, and it will almost always be necessary to 
provide some form of protective covering to control the 
immediate environment during curing. 

3.9.1 Environmental conditions. 

Damage to freshly applied lime coatings may occur as 
a result of rapid drying by direct sun or strong wind 
before carbonation has taken place. This will leave the 
material crumbly and with poor bond to the 
background or between coats. 

Persistent dampness, from rain or defective rainwater 
goods, will prevent non-hydraulic lime materials from 
carbonating. Direct rain on uncarbonated materials 
may cause staining of adjacent surfaces or materials as 
free lime is dissolved and displaced. Even once full 
carbonation has been achieved a persistently wet lime 
finish is vulnerable to accelerated decay. 

Below an air temperature of about 5"C, carbonation is 
likely to be slow, particularly where thicker, wetter 
coatings have been applied. Frost will damage 
uncarbonated materials through repeated freeze-thaw 
actions, leaving the material friable and detached from 
the background masonry. 

3.9.2 Protective coverings. 

The best means of controlling curing is to create a 
'micro-climate' for the newly applied material. This is 
reasonably straightforward where the building is fully 
scaffolded. Adequate shade and protection can usually 
be provided by full cladding to the outside of the 
scaffolding with reinforced sheeting or with debris 
netting. In rapid drying conditions, extra protection is 
afforded by hanging an inner cladding of sheeting or 
hessian fixed close to the wall surface. Inner cladding 
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Fig. 31 Protection placed in front of new hurling during 
cold weathex 

needs to be hung in short lengths, so as to be lifted 
easily for working, and should be securely fixed to 
avoid it flapping against the newly applied coating. The 
top of the wall should also be protected to prevent 
rainwater from running down the face. On small jobs, 
where no scaffold is used, it will still be necessary to 
hang protection from eaves or from wall copes. 

To maintain moist conditions and slow down the rate of 
drying in hot or windy weather it may be necessary to 
regularly mist spray the surface of the curing lime 
material. Thls is usually done at the end of the day's 
work, supplemented during the day where necessary. 
Provision should be made to continue this regime over 
weekends and public holidays, or other periods when 
there is no activity on site. 

A useful facility for dampening is a ring main hose 
system, fixed around the scaffold, with valve 
connections at strategic points to which short lengths of 
hose may be fixed. An alternative to mains water might 
be a header tank kept on the scaffold. Hand-held and 
back-pack sprays are useful for localised dampening 
and an immediate working area which has dried out too 
much may be re-dampened by flicking water from a 
brush. Dampening should be done at low pressure and 
care must be taken to avoid saturation, since over 
wetting will wash lime from the new mortar leaving a 
weakened material. Any surviving material which is to 
be retained must be carefully protected to avoid it being 
washed away. 

Drying winds, as well as very hot dry weather, can The amount of dampening down required depends on 
cause over-rapid drying. Generally, some form of the prevailing weather conditions. No extra dampening 
protection is likely to be required at any time of year down may be required in humid conditions, or in cold 
and winter working is not recommended without or frosty conditions. 
adequate attention to controlling the environment. All 
new lime based coatings should be protected from 
rapid drying and from rain until a sufficient degree of 
carbonation is achieved. As a rough guide, each coat of 
lime material may require a week to ten days of initial 
curing to reach this stage. Thereafter the new lime 
coatings should not be exposed to frost until fully 
carbonated - a process which will take around 12 
weeks in favourable conditions, and may take 
considerably longer in a cold and wet environment. If 
the coating has been carried out late in the year 
carbonation may not become fully established for 
several months (activity is minimised below about 5°C) 
and protection may be required until the following 
spring. If there is any risk of freshly applied lime 
coatings being exposed to frost, additional protection 
will be necessary. This might include the need for some 
thermal insulation to prevent the temperature of the 
'green' mortar coating falling below freezing point, 
since the formation of ice crystals will disrupt the 
integrity of the material. Bubble wrap and straw 
blankets have been used successfully to insulate lime 
coatings during the drying process. 

Ducted warm air from propane gas heaters can provide 
a good, carbon dioxide rich atmosphere to encourage 
carbonation and drying, but the heaters themselves 
should never be placed within the scaffold enclosure. 
The use of any such appliances on a building site Fig. 32 Dampening-down after hurling to control drying 
requires careful location and supervision. out. 



HISTORIC SCOTL IND TAN 15 EXTERNAL LIME COATINGS ON TRADITIONAL BUILDINGS 

3.10 Tools and equipment. from specialist suppliers and builders merchants, 

otllers will be fashioiled by the craftsman to suit Most of the tools required for the applicatioll and 
particular applications. finishing of external lime coatings are readily available 

TOOLS AND EQUIPMENT 

An illustraf ion of the Inany differcttlt 
tools required to carry out the full range 
of activities involved in preparation and 
harling work. Many tools will be fash- 
ioned by the craftsman to suit a particu- 
lar application. Others are readily avail- 
able from specialist suppliers. 

I 1 
D Ct~stom made wooden tamping tools 

A Hammers 

I t  T~owels and pointing keys F Custom made fine tools for rakine out 

)l- -- - . .- 

C. Bl.t~shes G. I-tarling and nlargirl trowels 

Fig 33 Tools ccizcl equil1177er1t. (1) 
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4. METHODS OF REPAIRING ERODED MASONRY 

4.1 The principles of surface repair. 

A decision to repair the surface of a wall before 
application of a lime coating might be taken for two 
reasons: firstly, in order to eliminate water traps which 
would cause the newly applied coating to fail and, 
secondly, to improve the visual appearance and 
harmonise the wall face. The extent, if any, of 
appropriate repairs will vary from building to building 
and will be influenced by the condition and appearance 
of the building as a whole as well as by the 
practicalities of achieving a satisfactory repair. 

Materials for repair or making good of the background 
should be chosen to provide a continuity of behaviour 
with the original. Variations in the degree of porosity or 
suction of the background will be reflected in the 
behaviour of the final finish and the introduction of 
patches of harder materials (including the use of 
cement patches or cement mortar for making good) 
should be avoided. 

The problems of applying lime coatings to decaying or 
friable stone surfaces are discussed in 3.3.1. Where the 
general face of the wall is affected by erosion, decay or 
loss of mortar and pinnings, to the extent that 
significant hollows or ledges are formed, some making 
good, or 'fairing out', of the surface will be required 
before application of the new coating. 

Pinning and galleting, to build out to form a surface to 
receive a lime coating, should be done as a separate 
exercise and the material allowed to cure for at least a 
week before the lime coating itself is applied. 

For harling work, the degree to which the wall surface 
is straightened will require judgement. This will 
depend on any available historical evidence, the 
character of construction of the existing wall, and the 
appearance of any adjacent surfaces, as well as the 
technical requirements for the new coating. If the 
erosion is not too deep it may be possible to cast 
background coats into hollows before the final coats 
are thrown to a uniform thickness. 

Fig.35 Heavily eroded masonry will require repair before hurling. 
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Fig. 36 Deterlilillillg flre 
e.x-teirf qf'repair 1.eqzrire~l 
to lrrcrke the 11,crll szr1:firce 
fl~rslr. 

P-'! 

Fig. 37 Dicrg~.nln D: SI~oil,ii~g CI range of szri f~~ble yi1111ilzg stoi7e.s. (Scale i.s,firll size). 

34 
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Fig. 38 Pirz~zi~zgx plcrcecl illto joints. Note lzo~o storzes Fig. 39 Mo~-tcirfilliizg ouf NEUS of slznllo~t~ ernsiorz ir~ 
yenercrl2~~ rlznke corrtnif 11,itlz ecrch otlzer: storzes, I-encly for 1zui.ling. 

Where the wall is to receive a float applied coat the 
process of preparation should bring the surface to a flat 
plane, sweetened by eye, not by ruling out, to allow the 
new coat to be applied to a consistent thickness. 
Techniques of thick dubbing out, as used with cement 
mortars, are not appropriate for working with lime 
mortar. 

4.2 Pinning masonry joints. 

When removing unsound previous coating or pointing 
material, ally surviving existing pin~liilgs should be 
retained for re-use. Frequently much of this material 
will have been lost during previous repairs, and it will 
be necessary to provide suitable replacement pinnings 

to adequately pack the joints and fill out areas of 
surface erosion. 

With walls dampened down, pinning stones should be 
packed tightly into the joints using a stiff pointing 
mortar, always respecting the original 'build' pattern of 
stones and joints. Porous pinning stones should be 
soaked before being placed. Hair may be added to the 
mortar mix to make it easier to push the mortar back 
with the pointing tool. The thickness of mortar should 
not normally exceed 15-20mm and deep joints need to 
be built out in consecutive layers, allowing the mortar 
to firm up between applications. The pinnings should 
be closely spaced, often with stone-to-stone contact to 
ensure structural integrity and to minimise the amount 
of mortar used. 
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F - .  1 

Fig. 40 AshIwr maary s@eri7agfm d e q  srosh. 

4.3 Dealing with significantly eroded and 
uneven surfaces. 

Where the wall is to receive a coating of cast on harling 
the surface profile should avoid abrupt changes of 
plane, especially where these would act as water traps. 
Badly eroded stone faces should be 'sweetened out' to 
the line of adjacent good surfaces using a variety of 
techniques depending on the nature and extent of the 
decay. 

4.3.1 Shallow erosion. 

Relatively shallow areas may be built out with a well- 
haired lime mortar, with suitably shaped pieces of the 
pinning material pressed into deeper parts to reduce the 
volume of mortar. Mortars containing a filler such as 

crushed soft-fied clay tile aggregate, or other air 
entraining and pozzolanic material, might also be used 
for filling out undulations before application of the 
final coatings. 

4.3.2 Deep erosion. 

In walls constructed largely of undressed boulders the 
original construction generally incorporated a mass of 
pinnings and mortar in the hollows between boulders. 
This infill is now frequently missing and will require to 
be made good before the application of lime coatings. 
Depending on the depth involved and the nature of the 
masonry, the hollows may be made up by casting in 
several successive preliminary coats of harling, 
incorporating pinnings where possible; or by raking 
out and building pinnings back into the joints to re- 
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Fig. 41 Dirrgrcr~ii E: Mir~ir~~nl,fcririilg out. Sectio~z/elel~ntion Fig. 42 Dicrgrriliz F: Flrll fcririrzg out. Secf io~~/ele~~i t ion of 
of lwepal.erl ~ c ~ ~ l l  s~ri:fcrce prior to hcrl.lirzg. (1)  l~rel~crrecl lvall s~ri:fclce prior- to harliizg. (2)  
(cl) Pilzized up jnirrts r~ecessecl belziizd tlze liile of tlze high ((1) Pinlled L I ~  joiizt.~ bmllgl~t illore 01. I ~ S S J I I I S A  lvith tlze 
~o i11 t s  of the 111oii1 stniles. high poii1t.s. of tlie rlzciiil stoiles. 
(b)  Lalgei- s111:face orerrs ofstolle 1,isiDle after pii~i~ing up. (b)  Sir~all slrlface areas qf stoile ilisible [@er pir~iliilg 1111. 
( c )  Hctz.ling (sho\c~rl clotted) re~llcrills of i~lore 01- less 1111iforr11 (c )  Hr~rliizg (shollvl dotterl) re1ilcrii7.s. rrt a lli1ifou11 tliickiless. 
tlzickr~ess. Note: Pi~lirilzgs ore gei~erolly irzserterl in tlze hoi.izontrll 

p1011e into fhe I \ > N I I  ~ ~ o i d s .  

establish the line of the wall face, before building out result will be a nun~ber of stone faces peeking out of a 
with a suitable lime mortar, as described above. This sea of mortar and pinnings, and the surface will appear 
process of achieving an appropriate surface on which quite level to the eye. In other cases it may be 
to apply the new lime mortar coating is referred to as appropriate to accept a greater degree of overall 
'fairing out'. undulation but always avoidiag ledges and water traps. 

Areas of deep erosion in the stonework itself generally 
require careful handling to avoid water traps. The 4.3.3 Iizderztiizg aizd stoize replacenzerzt. 
greater thickness of build up that will be sequired over 
these areas should be achieved with the use of 
horizo~ltallp bedded pinnings, well bonded into joints 
wherever possible. S~l~crll vertically bedded, thin gallets 
might be required in some situations but these should 
be avoided as far as possible and, where used, must be 
well bedded within a sufficient thickness of lime 
mortar. In ally case gallets should be as small as 
possible: the use of large face bedded gallets should be 
avoided, as these are significantly more likely to fail if 
other problems arise. 

An effective technique when fairing out uneven 
surfaces is to use either the higher poi~its of 
neighbouring stones, or the 'tide mark' left by previous 
filling, as reference points and fill in between, but 
without attempting to 'straighten' the overall wall 
surface. A straight edge can be placed across the area 
between higher points to check the fairing out, the 
shorter the straight edge the more overall undulation 
will be in the wall face. Using this method, undulations 
in the wall are accepted, while the finished lime coating 
itself avoids recesses and water traps. The extent of 
fairing out may vary: in the filllest work the visual 

Where it is clear that repair of a conlplete stone surface 
is necessary in regularly jointed masonry. 
consideratioil should be given to setting in a stone slip 
to recreate the original stone face. Factors to be 
co~lsidered when selecting stone for repairs are 
discussed at 2.3.1. Indented stone slips should be 
bedded in a lime mortar and are likely to require 
mechanical fixing, using stainless steel or phosphor 
bronze pins. On the rare occasions where decay of an 
individual stone thrcatens stability of the wall, full 
cutting out and indenting may be justified, but this in 
itself could potentially compromise the stability of an 
old and decaying wall and should be avoided if 
possible. 

4.4 Preparation to receive lime coatings. 

On completion of the fairiilg out, the surface of the 
mortar should be left with an open texture to encourage 
carbonation and with a good key in readiness to receive 
the new lime mortar coating. If there is a significant 
difference in porosity and suction across the face of the 
wall (for example after fairing out of a whin wall 
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Fig, 43 Stonework whew some indenting or replacemenf might be cmidered before hurling. 

surface) this should be ev~ned out by the application of is controlled. This wilI usually involve dampening 
a splatterdash coat prior to application of the coating down but, in the case of impervious masoqe  care is 
itself, required to avoid overwatting. Became it is impanant 

to maintain maist conditions, by protection and re- 
All loose friable material should be removed from the dampening as rmed, while the new lime coatings 
face (or stabilised as described at 3.8.2) and vegetation wd adequate protective cove~ngs 
diminated. should be in place before the work starts. 
To minimise s M a g e  of the new material and ensure 
a good bond it is essential that suction af the substrate 



5. LIMEWASH FINISHES FOR 
EXTERNAL LIME COATINGS 

This section provides only a general introduction to the 
use of liinewash; further technical guidance will be 
published in due course. In the meantime specialist 
advice sho~lld be sought if necessary. 

5.1 General principles. 

Limewash is a traditional exterrlal and internal finish 
for many stone and brick buildings, applied either 
directly to the masonry surface or, Inore commonly. to 
a coating of lime has1 or render. It has an important 
protective function and, in addition, provides a subtle 
quality of appearance i~~lobtainable with any other 
finish - il~oderil paint systems cannot replicate the 
characteristics of traditional limewash. 

Liinewash is also a conlmoi~ finishing material for clay 
and earth buildings with or without a lime based 
coating. 

Limewash has the same basic tech~~ology as other lime 
nlaterials and, being vapour permeable. it will allow 
any moisture that enters to evaporate again, protecting 
the lime coating or masonry beneath. Limewash is a 
'healing' material, capable of repairing any minor 
shrinkage cracks that may have appeared in the 
underlying lime coating, and of coi~solidating or 
tightening the surface. Cossectly applied, limewash is a 
durable material but, like any other paint system, it 
requires recoating froin time to time. It must also be 
regarded as 'sacrificial' to a certain extent, and 
occasional patching and. eventually. full re- 
limewashing will be needed for the upkeep of the 
undei.lying coating of lime has1 or render. Investigation 
of existing limewashed surfaces will often show many 
different layers of limewash wliere the building has 
been maintained over a long period. 

It is generally recommended that new lime mortar 
coatings be completed with at least four, and up to 
seven coats of limewash. Application, if possible, of a 
further one or two coats of limewash over the next few 
years will assist in building up the number of layers 
and the durability of the coating. Existing sound 
limewash should not normally need to be removed 
before re-coating, only loose material need be brushed 
away, and any lichen or moss growth removed. 
Ultimately it light be expected that a cycle of 10 or 20 7 years between successive coats can be achieved, and in 
s o ~ n e  cases considerably longer, although this will 

depend on local conditions. Expectations of what is an 
acceptable visual appearance may also determine the 
frequency of limewashing cycles. 

5.2 Typesoflimewash. 

Liinewash is a con~bination of slaked lime and 
additional water. It is most commonly produced by 
adding water to slaked lime in the form of lime putty 
or, alternatively, from first principles by slaking 
quicklii~le in excess water. Limewash can also be made 
from hydraulic lime hydrate for use over a souild 
background. 

Basic liinewash is inade from niature non-hydraulic 
lime putty and clean water. (It will benefit from being 
allowed to stand for a period to allow the water to 
become lime-saturated). Alternatively, lime-water 
could be whisked into the putty for immediate use. 
Ready-made limewash made from very finely divided 
lime particles is also a~railable froin specialist 
suppliers. It has good covering capacity and carbonates 
readily. 

Limcwash made up from dry, hydrated, non-hydraulic 
lilne (builder's lime) is unlikely to be successf~il and is 
not recommended. 

5.2.2 Hydmrclic l i~~~ewas l z .  

A range of limewashes can be produced using the 
varying characteristics of different hydraulic limes. 
The hydraulic reaction will take place in the wet 
limewash and hydraulic lime washes should therefore 
be used within a few hours of mixing. 

5.2.3 Tallow lir~zewnslz. 

The addition of small quantities of tallow (animal fat) 
to the final coat of limewash will provide added water 
shedding properties to the coating, but may reduce 
permeability. Careful thought should therefore be given 
to the location of tallow limewash. It is nornlally used 
on horizontal surfaces such as parapet copings, window 
cills, etc. Limewash with a high proportion of tallow 
will often not accept a further coat until the surface has 
weathered, which can take several years 
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Fig. 44 Small quantities of tallow are usually added at the 
slaking stage to ensure good dispersion throughout the 
limewash. 

Traditionally tallow was added at the slaking stage to 
ensure complete emulsification in the hot mixture. (See 
Appendix C for Health and Safety information.) The 
use of modern 'liquid tallow' may not produce the 
same results. 

5.2.4 Casein limewash. 
5.3.1 Plain uncoloured lirnewash. 

Casein limewash, which incorporates skimmed milk or 
commercially produced casein, can provide increased Without the addition of pigment, limewash will take on 

weather resistance and greater opacity without the colour of the lime material used, ranging from pure 

reduction in permeability, The casein reacts with lime white to pale buff or creamy colours. Much traditional 

to form calcium caseinate, which is less soluble than Scottish lime produced off white to cream coloured 

calcium carbonate. limewash, although some purer whites are also found. 

5.2.5 Sanded lirnewash. 

The addition of fine silica sand or marble dust to a The earth pigments used in limewash in Scotland 

limewash allows it to be used as an to appear to have been, most commonl~, ochres. Other 

prepare backgrounds that may be too impervious to available earth pigments include raw and burnt umber, 

accept plain limewash. Over suitable backgrounds, and raw and burnt sienna, producing mainly yellows, 

sanded Iimewash undercoats may also increase the 
durability of the limewash finish. It is generally 
recommended that no more than 7% sand, by volume 
of the lime putty content, should be added to the 
limewash. 

5.3 Colour and pigment. 

Lime-fast pigments may be incorporated in limewash 
to provide a coloured finish, serving decorative as well 
as functional purposes. Natural earth pigments provide 
the most authentic colours. Modern chemical pigments 
and dyes are not generally suitable. 

It is inadvisable to attempt to colom the body of the 
lime mortar coating itself with pigments; effective 
colour mixing is difficult and, during the long drying 
process, the pigment tends to migrate to the surface of 
the mortar, causing pattern staining. There is also some 
evidence that the addition of significant quantities of 
pigment can adversely affect the pore structure of a 
lime moaar. 

Fig, 45 The wtde range ~ f s a H h  pigmerttspruvidss n choic~  ufcubars. 
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reds and oranges. Limewash colours from earth 
pigments are characteristically 'pastel' shades, due to 
the finite quantities of pigment that can be carried by 
the limewash. The larger and more varied particle size 
in traditionally produced earth pigments produced a 
more vibrant tone than modern processed pigments. 

5.3.3 Copperas limewash. 

Limewash containing copperas, or sulphate of iron, can 
produce a range of colours from pale gold to bright 
orange. As the material comes into contact with the air 
the sulphate of iron oxidises, turning from a green 
colour, when first mixed, to a characteristic orange 
colour (iron oxide) when dry on the wall. Quite deep 
tones may be achieved. Traditionally, copperas was 
incorporated in the limewash at the slaking stage, using 
proportions of up to 100% by weight of dry quicklime 
for the strongest colour. Although, for long term 
stability of colour, it appears that the copperas is best 
added to hot, slaking quicklime, in modern practice it 
is frequently added to a mature limewash. Trial 
samples should be prepared to determine the 
proportions required if the final colour is critical. The 
strength of colour will also vary with different batches 
of the sulphate of iron. 

5.3.4 Modern cement colours. 

Manufactured oxides or liquid dyes produced Fig. 46 Mixing a lime~vash to ensure an even consistency. 
specifically for colouring cement mortars can, 
technically, be used, but these are not recommended. 
They generally have harsher colours that do not 
replicate traditional character. In some situations, the 
very fine particle size of manufactured oxides may be Where tallow or copperas (sulphate of iron) are used, 
found to migrate more than natural pigments, causing a these should normally incorporated at the slaking stage 
patchy appearance or streaking. as noted above. 

5.4 Application of limewash. 

The rules concerning good site practice in preparation, 
application and protection during curing of lime mortar 
coatings apply equally to limewash. 

5.4.1 The preparation of materials. 

To make limewash, lime putty is mixed with sufficient 
water to achieve a consistency similar to thin cream. 
Putty should be knocked up before the addition of 
water and, if possible, freshly made limewash should 
be allowed to stand for a period of days to allow the 
water content to become lime-saturated. Thorough 
whisking is recommended to ensure complete 
dispersion. If a hydraulic limewash is being made, 
hydrates should first be run to a slurry before the 
addition of further water and the limewash should be 
used within a few hours of mixing. 

Dry pigments should be measured accurately and are 
normally blended with warm water before being 
thoroughly mixed into the limewash. Pigments should 
be used in concentrations of no more than 7.5% to 10% 
by weight of the lime putty content of the limewash. 
(One litre of limewash should contain approximately 
0.33 kg of lime putty.) Because the weight of different 
pigments will vary the actual quantities and strength of 
colour achievable will vary with different pigments. 

As far as possible, all limewash for one job should be 
batched, combining and inter-mixing all separately 
measured quantities at the start of the job. Elevations 
should always be coated in their entirety, ensuring that 
work stops at logical places where any minor colour 
change will not be seen. Limewash should be fully 
agitated throughout application, to prevent settling out 
of lime, pigment or, where added, sand. If more than 
one pigment is used thorough agitation is essential to 
prevent differential settling out. 
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Fig. 47 Limavash should normally have a thin consistency Fig. 48 Working limewash into the sugace as it starts to gel. 
and be liberally applied. The use of goggles is recommended. 

5.4.2 Preparation of backgrounds. 

Surfaces must be properly prepared before the 
application of limewash. Application of limewash may 
slow down the carbonation of the underlying coating so 
new harls and renders should be allowed to cure and 
carbonate if possible. All wall surfaces should be clean 
and sound. Suction must be carefully controlled and, 
on porous backgrounds, the wall surfaces should be 
thoroughly dampened and allowed to absorb the 
moisture before the limewash is applied. The surface 
should then be re-dampened and the limewash itself 
applied as soon as the water has been absorbed into the 
surface. 

On impervious backgrounds such as whinstone and 
granite, or on cement, it may be difficult to get 
limewash to adhere. Sanded limewash or hydraulic 
limewash may be useful as a first coat on such 
backgrounds, but samples should be tried before a 
commitment is made to the use of limewash in these 
locations. 

5.4.3 Techniques of application. 

Limewash should be applied in very thin, even coats. 
Multiple coats are required; four coats would normally 
be a minimum, with six or seven on new harling. If 
possible, a further application of two coats should be 
programmed after a period of weathering and 
carbonation. 

A thick soft, short-bristled brush is used for 
application, and the limewash worked well into the 
surface using the blunt end, not the side, of the brush. 
Over a textured harl coating the first coat of limewash 
should be applied generously to fill all interstices. 
Subsequent coats should be applied evenly and well 
brushed into the surface. On flat surfaces limewash 
should be applied by brushing well in all directions 
finishing, if possible, in one direction, and keeping a 
wet edge throughout the application. 

Each coat should be well burnished into the surface 
with the brush as it starts to 'gel'. A well-burnished 
limewash has a silky surface texture, and will protect 
the harling by enabling it to shed water more rapidly 
whilst still retaining the essential vapour permeability. 

Other traditional techniques of limewashing, often 
directly onto stone, may be found in some parts of 
Scotland, involving the use of thick limewash that 
flakes and falls away after a year or so. These traditions 
are generally associated with rural dairying areas, such 
as south-west Scotland and parts of Ayrshire, and may 
derive from the use of limewash to maintain sterile 
conditions in byres and dairies. In some rural areas the 
tradition of limewashing survived well into the second 
half of the 20th century but, using limewash made up 
from modern dry hydrated lime, the finish was not 
durable and was applied on an annual basis. 



5.4.4 Protection and curing. 

The ideal conditions for the application of limewash 
are warm (not hot) but humid, or even misty weather. 
Limewash will often require protection, to prevent 
over-rapid drying by sun and wind, or damage by rain 
and frost. Provision for protection is similar to that 
required for lime mortar coatings, although the overall 
time for curing the limewash will be considerably less, 
perhaps no more than a few days in favourable 
conditions. Each coat of limewash must be allowed to 
dry and cure slowly, normally under protective covers, 
and must be dampened down before the application of 
subsequent coats. 

'Industrial' limewash, (also sold as lime 5.5 
paint). 

Commercially available limewashes, based on 
hydraulic lime hydrates with a small percentage of 
acrylic are now available from some suppliers. These 
materials, which can also contain accurate quantities of 
pigment, are packed ready for the addition of a 
specified volume of water before use. They have a 
history of use over 15 years or so on the continent. 
Whilst the stronger colours are not typical of traditional 
Scottish materials, the softer shades may be useful 
where site conditions make the use of traditional 
limewash difficult. 

5.6 Other paint systems. 

Limewash is the most suitable finish for lime harls and 
renders, which must be allowed to remain permeable. 
Impervious, film-forming materials, such as modem 
'plastic' paints, should never be applied over lime 
based harls or renders, as they trap moisture and 
accelerate the decay of the lime mortar coatings. 
Modem polymer-based paints, even when described as 
vapour permeable, are invariably less permeable than 
limewash. 

Provided they are fully permeable, mineral paints can 
sometimes be compatible with lime mortar 
backgrounds, but experience shows they do not 
necessarily have a longer life than limewash. Whilst 
such paints might sometimes be useful in situations 
where failure of limewash is caused by unavoidable 
environmental factors, they will not be successful if 
used as a substitute for good site practice. The 
application of mineral paints over old limewash 
surfaces is not recommended. Mineral paints do not 
have the subtle variations and responsive qualities in 
daylight of limewash finishes, and tend to give a flat 
and unvarying colour. 

Fig. 49 Monimail Tower; lirnewaslz on a lime hurl 
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Fig. 50 Brodie Castle. New lime hurling and limewaslz. 



MAINTENANCE AND AFTERCARE 

6.1 Basic principles. 

Traditional masonry buildings require regular routine 
and long tesm maintenance. Along with the routine 
'housekeeping' tasks of keeping rhones clear of debris 
and checking and fixing loose slates, the touching up of 
any minor degradation of limewash finishes should be 
normal practice. Thc service life of a lin~ewashed has1 
or render can be significantly enhanced by prompt 
attention to any minor defects, particularly over the 
first few years. On a domestic scale this can be 
undertaken very simply by brush application of 
limewash to ininor defects if and when necessary. 
Limewash can be kept in a re-sealing container for this 
purpose. Maintenance work to larger buildings will 
require more planning, but the basic principles of 
attending to minor defects as early as possible and of 
gradually building up the linlewash coating are equally 
applicable. An investment in maintenance in the early 
years will pay off in terms of increasing intervals 
between re-limewashing over later years. If the 
possibility arises to undertake a full linlewashing of the 
building within the first two years or so this is likely to 
be beneficial. 

6.2 The way lime coatiiigs behave. 

The technology of lime based coatings is discussed at 
1.5. Lime mortar coatings and liinewash finishes 
themselves require an environnlent of good building 
repair to maintain their decorative and protective 
qualities. They will be darnaged by excessive levels of 
moisture, particularly by water penetrating behind, or 
saturating, the coating, as may occur where rainwater 
goods are not maintained. This dainage may be 
differentiated from actual failures of lime materials, 
which might typically manifest themselves by the end 
of the second winter after application, and which may 
be due to selection of inappropriate materials, or faults 
ill specification, q~lality of materials, application, 
protection during curing, or to a combination of these. 

Where building details have not bee11 f~llly resolved, 
the perforn~ance of lime based coatings will be 
compromised. Even where direct saturation of the 
coatings does not occur, faults such as poor cope 
detailing, ineffective roof flashings, inadequate ground 
drainage and lack of an evaporation zone in hard 
ground surfaces will lead to degradation of finishes. 

This can include inoss and lichen growth as well as the 
eventual mechanical breakdown of the coating. Ideally, 
the base of walls should be provided with an 
evaporation zone to increase the longevity of the lime 
coatings. 

Other factors such as ground water salts, sea spray, 
road salting, heavy traffic splash-back, animal fouling 
and vandalism or other mechanical damage call also 
reduce the life of lime based coatings and increase the 
requirement for ongoing repair and maintenance. 

The life expectancy of a lime harling or render can be 
directly influenced by any of the following: - 

Selection or specification of appropriate materials. 

Quality of materials and workmanship. 

Preparation of substrates for coating. 

Building detailing. 

The maintenance regime. 

Local environmental conditions. 

The 'sacrificial' nature of lime coatings (and other lime 
materials) must also be understood. By intention they 
are designed to be less durable than the masonry to 
which they are applied (in order to prolong the life of 
the masonry) and they will eventually decay. Lime 
materials are renewable at a lower cost and with less 
intervention to the building than is required for renewal 
of the masonry itself. 

Sonle freshly quarried sandstones might tend to reject 
limewash (and other paint finishes) until the 'quai-sy 
sap' has dried and any associated efflorescence has 
ceased. This may be more obvious in some stones than 
others, and information should be sought from the 
stone supplier or experienced users before applying 
limewash to unseasoned, freshly quarried stone. 
Similarly, previo~ls contamination of secondhand stone 
can cause breakdown of lime coatings. 

6.3 The appearance of lime finishes. 

The gradual development of a patina of age should be 
expected froin lime materials, which, unlike most 
modern paint systems, can be very attractive as they 
mature and decay. In certain lights limewash finishes 
may appear to almost 'glow', particularly in early 
morning or evening light. Lime coatings more 
faithfully reproduce historic finishes than modern 
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renders, wet dash and paint systems and appear 
aesthetically more pleasing as a result. Limewash, 
particularly coloured limewash, has a lively finish 
which reacts to weather conditions, appearing darker 
while wet, but returning to its original colour when dry. 
Some degree of pattern staining may develop at points 
of repeated moisture movement. Depending on local 
conditions other soiling patterns may be observed, as 
on any similar traditional building; these are not 
directly related to the use of lime finishes, but may be 
more obvious on a light coloured, newly limewashed 
building than on a darker stone surface. 

Fig. 51 Lime hurling showing colour changes when wet. 

Depending on the types and grades of sands, limes and 
pigments used, a wide range of finishes and textures 
can be achieved, from limewashing directly onto 'flush 
pointed' masonry walling or details to limewashing 
over a strongly textured harl, and these finishes and 
textures will each tend to weather slightly differently. 

Although it is possible to achieve vibrant coloured 
limewashes, it is not possible to achieve very deep 
shades, other than the strong orange colours attained by 
the use of copperas (sulphate of iron) traditional in 
parts of the Lothians. Traditionally, many limewashes 
were naturally tinted with minerals intrinsic to the 
original limestone, producing a range of pale ochre or 
off white shades. Local earth or mineral colours could 
also be added and, by their very nature, produced 
earthy tones from off white to a variety of shades of 
yellow, pink and tesracotta. Importantly, limewashes 
are not degraded by ultra-violet light (like many other 
paint systems) and colours derived from oxide-based 
pigments do not fade or break up. 

6.4 Maintenance guidelines. 

As with other aspects of building maintenance, a 
planned approach is needed for the care of external 
lime coatings and finishes. Efficient rainwater disposal 
for the building must be provided, as saturation of the 
lime mortar and finishes will make them vulnerable to 
frost action, as well as causing staining and supporting 
the growth of vegetation. Maintenance of rainwater 
disposal systems and ensuring free draining well 
ventilated areas at ground level are the most important 
aspects of maintaining external lime coatings and 
finishes. 

In situations of extreme traffic pollution, or where 
abrasion, vandals or animals may physically damage 
coatings, additional maintenance may be necessary in 
the form of physical patching or replacement of 
damaged areas. 

Any subsequent building works that affect the exterior 
of the building must consider and respect the 
technology and reasons for use of the lime coating. 
New materials and treatments must be compatible with 
the existing, and should - be as close to the original 
specification as possible. 

As with any type of painted finish, re-application of the 
limewash will be required at intervals. After initial 
application, which might comprise four or more thin 
coats applied in a short space of time, a period of one 
or two years weathering is often allowed before 
application of a further two or more thin coats. Very 
little long term performance data is available from the 
UK at present, as the reinstatement of external lime 
coatings and finishes goes back only 15 to 20 years. 
However, from observation of Scandinavian practice, 
where lime coatings with limewash finishes are more 
commonly applied in urban environments, it appears 
that the build up of multiple thin coats of limewash in 
the first few years allows intervals between re- 
application to be gradually increased to 10 or 15 years 
or more in the longer term. As well as sealing hairline 
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cracks and iilcreasiilg the total ilulnber of coats applied. 
this provides the opportu~lity to illonitor the progress of 
the u~lderlyi~lg lime mortar coating and remedy ally 
problem areas. Applied correctly, every application of 
limewash will improve the quality and durability of the 
finish. A long term programme of re-limewashing will 
greatly prolong the life span of exter~lal lime coatings, 
as each successive applicatioil improves the stability of 
what is already there. As with any external painted 
finish, the length of time between re-coating will be 
dependent oil local environmental conditions, as well 
as building detailing, workmailship and maintenance. 

6.5 Maintenance techniques. 

Any attention required to the liine mortar coating itself, 
whether a has1 or a flat rendered coating, is likely to 
take the form of minor repairs. The basic techniques of 
repair or renewal as described in 3.8 are equally 
applicable to the ongoing maintenance of lime mortar 
coatings. Any minor defects should be dealt with as 
soon as possible, by careful patching andlor the 
application of limewash. Effective maintenance of the 

be gently brushed and washed down to remove loose 
material and dampelled to control suction (the suctioil 
exerted by multiple layers of limewash is 
considerable). Minor lichen growth may sometimes be 
retarded by the application of limewash and, if a 
regular programme of liinewashing is planned, millor 
regrowth might be acceptable in some situations. More 
established and vigorous growths will definitely 
require treatment with an appropriate biocide, (See 
Technical Advice Note 10, Biological G~*o+t'f l~ on  
Sar~rlstorze Builrlirzgs: Cor~ f ln l  arzrl Tleatrizerlt) followed 
by careful physical removal, before the application of 
limewash. The application of any form of external 
paint type finish to a building is always dependent to a 
certain extent on weather conditions, and limewash is 
no exception. Routine re-application of limewash to the 
wall faces should be undertaken in cool moist weather 
if possible, avoiding direct sun on the newly coated 
wall face. As the limewash builds up over the years the 
sensitivity of the new coating to weather conditions 
will diminish, but rapid drying or immediate soaking 
should be avoided as far as possible. 

limewash finish is important and, like any other paint Re-coating of tallow, or oil bound, limewash may not 
type finish, recoating will be required at intervals. be possible within a few years of application, 
Before re-coating with limewash, wall surfaces should depending on the rate of weathering of the surface. 

Fig. 52 Irler~t(fi problem nl-eas szrclz 0s cif clzirnrzeys, u~nlllzenrls, below skell~s cirzcl il~ir~rlou~ cills 
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Fig. 53 Additional attention will be required to maintenance at vulnerable details suck as karled crowsteps. 



SPECIFYING EXTERNAL LIME COATINGS 

7.1 General principles of specifying. 

Detailed specification of materials and working 
practices is essential for the application of lime based 
coatings, given the cuiyent lack of site expertise and 
understanding of traditional lnaterials and techniques. 
The specification should clearly set out the materials to 
be ~ ~ s e d ,  the standards of finish required and the means 
of achieving them. 

Specification of materials and techniques requires an 
assessment of the building's construction, condition 
and context. Evidence of original techniques and 
finishes can provide important information that should 
be used in specifying repair or replacement work. 
Materials specified illust be r~pproyriate to the building 
in question, to the current environn~ental conditions 
and to the context in which the building is situated. To 
specify a mortar, a range of limes, aggregates and other 
ingredients are available from which to select the most 
appropriate materials. It is seldom feasible to use 
standard or model specifications. 

The process of specification is not confined to 
materials. Well-chosen lime materials may be 
con~promised by building defects that selllain un- 
rectified, by lack of skill in application, and by poor 
site practices, such as failure to protect work during the 
carbollation period. 

Consideration must be given at an early stage to the 
likely timing and programming of the work. This will 
include the availability of materials and labour, as well 
as funding, and the weather conditions that are likely to 
be encountered. 

7.2 Investigation. 

The process of specification should begin with a 
detailed investigation to establish the nature and 
condition of existing finishes and their masonry 
background. the extent of work required, the site 
context, and the likely seasonal weather conditions. 
The extent of investigation undertaken will vary, but 
gaining a real understanding of the situation before 
deciding on the solution will greatly enhance the 
likelihood of success. 

The nature of the masonry or background, including 
stone type, its condition, and the method and character 
of its construction should all be established. The 

strength and porosity of the background, and the 
degree of suction it will exert on new lime based 
materials, should be assessed. Areas of decay, such as 
spalling of exposed stone faces and decay at joints and 
beds, should be noted. Reasons for the decay should be 
considered, including inappropriate previous works or 
alterations, inappropriate building details, failing 
building components, inadvertent changes in adjacent 
building construction, and inappropriate treatments 
such as masonry paint and hard cementitious renders. 
The condition and characteristics of existing lime 
coatings should be assessed, using laboratory analysis 
techniques where necessary, to identify the original 
methods of production, mix proportions and lime and 
aggregate characteristics. 

Weather and other conditions that may affect the 
finished work, such as prevailing winds, maritime 
positions, orientation and the building's context, should 
be considered. Problems of local environment, or 
context, might include the salting of roads, proximity 
of road traffic, periodic flooding and possible 
vandalism. A check for any existing soiling patterns 
will identify areas of inherent water collection or run- 
off that will have to be dealt with and faulty building 
detailing or maiiltenance that may have aggravated the 
decay. 

7.2.1 The extent of work r e q u i d  

Investigation should determine the extent of work 
required, and appraise the condition of old lime 
coatings where they remain. Surviving original 
materials have historic value and should be conserved 
wherever possible. 

Hard cement render or pointing and finishes such as 
masonry paint, oil paint and silicone treatment should 
usually be removed, although reinoval without 
damaging the underlying stonework may sometimes 
prove difficult. If the process of removal would cause 
too much damage, consideration might be given to 
leaving a cement render in place and delaying re- 
harling. Methods of removal should be carefully 
considered, and written into specifications, if necessary 
after trials of the possible alternatives. It is inadvisable 
to use lime materials to patch cement based materials, 
as they would rapidly decay due to the differences in 
permeability and moisture movement. 
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Because it is often difficult to quantify the extent of, or 
exact technical solution to, work to historic buildings 
before the job is underway flexibility should be 
incorporated into the procedures where possible. 

If indenting or other surface repairs are required, 
information should be provided on the type of stone 
and mortar to be used to ensure that o\~erall porosity 
and suction of the background remain consistent. 
Replacement pinnings also need to be specified and 
information will be required on the type of material and 
the size and methods of placement. Normally pinniilgs 
will be of a stone compatible with the original masonry 
although, for work with impervious stone types, a more 
permeable material Inay sometillles be appropriate. 

Where historic lime finishes survive, they should be 
exanlined, and the information gathered should be used 
to prepare the specification of repair or replacement 
materials. A visual appraisal will assess the basic 
characteristics. The texture of finish, throwing patterns, 
colour, thickness, general character of aggregate, and 
inclusioil of materials like shell should all be noted. 

This would normally be followed by mortar analysis by 
an appropriate specialist collservation laboratory. As 
far as possible samples for analysis should be taken 
from material that will, in ally case, require renewal. 
An intact sample through the full thickness of coats is 
the most useful. The laboratory should report 011 the 
structure of the mortar, its constituent materials (i.e. 
type of lime, character and grading of aggregate, 
presence of other ingredients) and their relative 
proportions, and the probable method of production of 
the original mortal: 

7.3 Specifying materials. 

Where possible, the specification of new finishes 
should match surviving historic lime coatings or reflect 
local character and tradition. Exact illatching is most 
likely to be critical when patching in to surviviilg 
historic material. The specification of appropriate 
repair or replaceme~lt materials is important both for 
appearance and technical performance. 

Information gained from nlortar analysis may not 
directly translate into a repair specification, since the 
present-day site context and the collditio~l of the 
masonry may place different requirements on the new 
work. As a rule, coating materials should be less dense 
and more permeable than the substrate, but should also 
be suitably durable for the exposure and location. 

Where exposure conditions vary within the context of 
one building, or where problem areas cannot be 
avoided, it may be necessary to vary the specification 
accordingly, using more hydraulic, or other special 
mixes for particular localised areas or features. For 
more detailed guidance on specifying inortar ~nixes see 
TAN 1,  'PI-epcimfiorz crnrl Use of Lir7ze Mol-tnrs '. 

Para~~leters which will affect the specification of new 
lime based external finishes include:- 

7.3.1 Tlze izntzrre aizd coizditioiz of tlze szibstrnte. 

Specification of the mortar mix for external lime 
coatings on masonry backgrounds will be influeilced 
both by the geological nature of the masonry and by its 
local context and condition. 

For sound and durable sandstones, specificatiou of new 
lime based coatings can potentially encompass a range 
of mortar strengths, depending on the specific job 
requireillents. However, climatic conditions in  
Scotland, both during the curing period and over the 
service life of the coating, can be particularly 
demanding and, where appropriate, specification of a 
feebly to moderately hydraulic mortar will probably 
provide the best solution. 

Most of the igneous and metamorphic stones, such as 
granite and whin, are relatively iillpervious and 
moderately hydraulic lime materials might be specified 
without damage to the stone. The initial set in these 
materials is advantageous when coating denser stones. 
Dense stones provide millimal suction and, if 
necessary, adhesion can be iinproved by specifying a 
'splatterdash' coat of hydraulic lime mortar prior to the 
harl or render. 

For methods of repairing eroded masonry, see chapter 
4. Lime coatings for very porous or decayed masonry 
are likely to require softer mixes, such as traditional 
feebly hydraulic lime mortars, since harder materials 
would not adhere well and would be damaging to the 
underlying masonry. The specification of mortar 
coatings for soft or poor quality stonework in exposed 
locations will always present problems. Special mixes 
iilcorporatillg fine limestoile aggregate or crushed brick 
and brickdust may prove more durable than simple 
lime mortar mixes, without sacrificing their illtriilsic 
penneability. 

Appraisal of these factors is essential to establish the 
performance criteria required of the new lime coating, Ckr, l~orzclecl \~'rt//s arzcl 177CISS clri! \t'alling. 
and will assist in the specification of appropriate lime, Specifications for lime coatings for clay mortared walls 
sand and other materials to be included in the nlortar will almost always be based a noll  to feebly 
mix. 
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hydraulic mortar, since there is a specific requiren~ent 
for the mortar to be able to dry out readily. In the case 
of illass clay walling this requirement is paramount and 
nothing stronger than a traditional feebly hydraulic 
n~ortar should be specified. 

Brick s~rbst~.crtes. 

The specification of lime based coatings for brickwork 
follows the same basic principles as for masonry. The 
strength of the mortar should never be greater than that 
of the substrate and the local context and exposure 
must be taken into account. For soft 18th century 
brickwork set in lime mortar any lime mortar coating 
should be of a similar strength. probably non hydraulic 
to feebly hydraulic. For denser harder bricks, including 
modern brickwork, a moderately hydraulic mix can 
often be specified. 

Concrete Dlocks. 

The strength of lime mortar specified for coating 
modern concrete blockwork is normally within the 
range of moderately to eminently hydraulic. 

7.3.2 Tlze degree of exposure. 

Traditional feebly hydraulic lime mortars will be 
appropriate for harling in many situations, although 
buildings in areas of extreme weather conditions and 
maritime situations will generally require more durable 
materials to be specified. Hydraulic lime mortars can 
generally withstand higher and more co~ltinuous 
moisture levels, and so are useful in situations of 
greater exposure. However, eminently hydraulic lime 
coatings are generally Inore dense, and may be less 
permeable than those based on non-hydraulic or 
traditional feebly hydraulic limes and are, potentially, 
more l~armful to porous or friable masonry. 

If the use of a hydraulic lime is inappropriate, 
durability may be enhanced by careful selection of 
other mortar components, such as brick dust (which 
provides a pozzolanic set) or finely crushed limestone 
aggregate, without causing loss of permeability in the 
finish. 

7.3.3 Proble~rz areas / local context. 

Particular areas of a building may experience greater or 
lesser degrees of exposure, or may retain darnpiless due 
to their inherent design. Persistent or high levels of 
dampness will endanger non- or feebly hydraulic lime 
materials, making them vulnerable to frost damage. 
Water penetration is a common problem at wall-heads, 
parapets, chimneys, and below skews. The vulnerable 
area of wall surface just above ground level can suffer 
froin rising damp or water splashed up from hard 
adjacent ground surfaces, exaggerated by salted roads 

and passing traffic. Inlpervious barriers within the 
structure can cause conce~itrations of moisture in the 
masonry. (For example, ground moisture will be 
concentrated below a damp proof course). 

I11 order to remove these sources of excess moistme the 
necessary building repairs should be specified and 
carried out before the application of lime based 
finishes. Some cominon building detailing proble~ns 
are discussed at 7.4, below. 

Within the context of one biiilding it nlay be 
appropriate for the specification of external lime based 
coatings to encompass several variations. Mixes for use 
at chirnney heads, parapets and other areas of severe 
exposure may be stronger than those required for 
protected wall surfaces. 

West facing gables often present problems, since the 
lime coating may become saturated immediately 
before severe freezing. Other vulnerable areas include 
wall surfaces inlmediately below gable skews and the 
zone immediately above ground level. The application 
of a surface coating to both faces of a free standing 
wall, such as a garden wall or parapet, is unlikely to be 
successful. 

7.3.4 Availability of r~zaterials and skills. 

Lime based materials are beconling increasingly 
available and identification and specification of 
appropriate materials does not generally present a 
problem for routine work. Lime may be purchased as 
traditionally slaked putty (English non-hydraulic lime) 
or as dry powder (inlported and English hydraulic 
limes). Ready ~uixed nlortars (coarse stuff), based on 
non-hydraulic putty and a selection of sands, are also 
available. These may be designed for use on their own 
or, alternatively, for gauging on site with hydraulic 
lime. 

Where special matching is required careful choice of 
materials will be needed. Informatioll on available 
aggregates can be sought from the Historic Scotland 
database of aggregates. No Scottish limes are currently 
in production, but acceptable matches can sometimes 
be achieved by blending commercially available 
English and imported materials. The one-off 
production of lime from appropriate Scottish limestone 
sources is sometimes possible where specific matching 
is required. (Contact the Scottish Lime Centre Trust). 

Although the final performance of the mortar for 
external coatings will be the main criteria for 
specification, decisions will also be required on the 
extent of site preparation of mol-tas, versus use of ready 
mixed materials, and the level of site skills likely to be 
available, in order to finalise the specification of 
materials. 
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7.3.5 Other materials. 

The specification should include information on the 
type of biocide, if any, to be used and on materials for 
'fairing out' or making good the wall surface, if 
required, prior to application of the lime coating itself. 

7.3.6 Specifying limewash. 

Limewash is commonly specified as a finish to external 
lime coatings and, in some areas, directly onto 

7.3.7 New building work. 

The specification of external lime coatings on new 
building work will normally be based on the same 
criteria as for existing buildings. It is preferable for any 
new masonry structures, which are to be lime harled or 
rendered, to be built with lime based mortars rather 
than cement. Cement mortar joints may encourage the 
retention of moisture in the lime coating, showing 
through on the finished work, and salts from cement 
mortar may damage the lime coating. 

stonework. In addition to its visual qualities it has a 
protective role. The selection and specification of 
limewash should be based on the character, condition 
and context of the surface to which it will be applied. 
For details on the production and use of limewash refer 
to chapter 5. Normally limewash is based on non- 
hydraulic lime putty but, for use over a moderately 
hydraulic harl, limewash can also be made from feebly 
or moderately hydraulic lime. Fine sand may be 
incorporated, or it may be gauged with traditional 
'water-proofing' materials such as tallow or linseed oil. 
Limewash specifications that increase durability and 
waterproofing will also tend to decrease permeability. 
The general rule is to make limewashes more 

Regular joints in concrete blockwork may sometimes 
'ghost' through a traditional lime harl or render. This 
occurs most often where mortar in the joints was not 
fully dry before the coating was applied, or where 
pointing is recessed. The likelihood of 'ghosting' may 
be reduced by preceding the harling or render with a 
'splatterdash' coat of a moderately hydraulic lime mix. 
This should be kept thin and lightly pressed back to 
produce an even surface. Alternatively a moderately 
hydraulic render coat may be applied to the blockwork, 
keyed and fully cured before the application of a lime 
harling. The problems of applying external trowelled 
lime renders are discussed in 3.6. 

permeable than their background and the final coats 
should never be stronger than the preceding ones. Non- 
hydraulic lime harls and renders should therefore not 
be coated with a hydraulic limewash. 

The specification of a modem 'modified' limewash 
(also described by the manufacturer as lime paint) may 
be appropriate where additional durability is required 
and there is no specific requirement for matching to 
historic materials. 

7.4 Building repair and detailing. 

An important part of the specification and repair 
process is the correct appraisal, and rectifying, of 
building defects that would be detrimental to the 
success of new lime coatings. Persistent dampness 
hinders the carbonation of new lime materials and 
exposes them to frost damage. Faulty rainwater goods, 
open joints to copings, etc, must be repaired prior to 



any new lime work. Regular maintenance thereafter is indicate the required detailing at junctions between 
also essential. lime based coatings and other building elements. The 

lime coating itselfmust also be designed to shed water 
Lime coating materials will very quickly show up any 

effectively. 
soiling patterns due to faulty design and construction. 
Some existing building details may be inherently 
defective, and it will be necessary to consider altering 7.5 Specifying site practice. 
them. This may involve adding or altering coping 

As discussed in chapter 3, good site practice is critical 
stones and skew details, or fixing protective lead 

when using lime mortars, including those for external 
flashings over projecting mouldings. The alteration of 

coatings, and the specification should clearly state the 
construction details in a listed building will require 

required standards of work. It should include 
statutory consent. 

information on the handling and storage of materials, 
Problems arising from rising damp, salt efflorescence, protection of adjacent building fabric, the employment 
and water splashing up onto the base of a new lime of appropriate trade skills and practices, and health and 
coating, may be reduced by forming a channel filled safety. The provision of appropriate access scaffolding, 
with free-draining material at the base of the wall and the necessary services, and adequate protection to work 
by keeping the area free of planting. in progress and to completed work, should be 

highlighted. Aspects of site practice are discussed 

7.4.1 Edge detailing of lime coatings. below. 

As discussed in 3.4.3, the detailing of junctions 
between harling and adjacent materials is critical to the 

7.5.1 Codes of practice. 

success of the harling as a whole. The implications of There are two formal standards applicable to the use of 
existing details should be considered and modifications renders and harls. These are BS8000, Part 10 'Code of 
specified if necessary or appropriate. The specification, practice for plastering and rendering', and BS6262, 
or accompanying detail drawings, should clearly 1991 'Code of practice for external renderings'. 

Fig. 55 Good detailing will assist in prolonging the lye of 
lime coatings. 

Appropriate standards for general site working 
practices and requirements for protection of _new 
mortars included in these codes are equally applicable 
to lime, as well as cement mortars. In practice, 
however, these standards are rarely implemented on 
modem building sites, as cement based materials are, 
in the short term, more tolerant of short-cuts and errors. 

A specification for external lime coatings should make 
it clear that adherence to these standards of site practice 
is a minimum requirement. Specifications will 
generally also need to include for more comprehensive 
measures depending on the type of work, the exposure 
of the site and the time of year in which the work is 
being carried out. 

In terms of materials, mortar mixes and site skills 
however, much of what these standards contain is not 
applicable to traditional lime works. The requirements 
of BS7913, 1998, 'Guide to the principles of the 
conservation of historic buildings', should be taken 
into account in this context. 

Information on the need for good quality control and 
good practice in health and safety should also be 
included in the specification. 

7.5.2 Preparation and programming. 

Adequate forward planning is required. As discussed at 
7.2, this will involve the proper investigation and 
evaluation of the building before specification, 
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storage space for the materials during this period. 

Alternatively, ready-made mortars may be obtained 
from a specialist supplier. The availability of supplies 
should be confirmed, and in some cases materials may 
have to be ordered in advance of appointing a 
contractor. 

7.5.4 The need for protection. 

Even though, under normal contract conditions, it is the 
responsibility of the contractor to make provision for 
protection of the works, it is recommended that a 
specification for traditional lime working should 
include information on the extent and type of 
protection required and on the implications of failure to 
adequately protect the new lime works. The 
specification should make clear the need for a suitable, 
normally a protected, environment in order to achieve 
adequate curing, and will usually describe appropriate 
means of achieving this. (See 3.9). 

Attention should also be drawn to the need for care in 
the handling of rainwater disposal during the works. 
Timing of the fixing of rainwater goods should be 
carefully considered. Fixing of brackets, holderbatts, 
and other supports is advisable prior to the application 
of lime based coatings, to avoid later damage to 
finished work. It may be preferable to fix rhones and 
conductors after the harling or rendering is finished, to 
allow easier application of the finishes, but temporary 
rainwater collection or water spouts must be installed 
in the meantime to protect the work from accidental 
water damage. 

Fig. 56 Outer protection to the scaffold. Note also the 
water distribution pipework. 

Protection of adjacent building fabric and other 
surfaces from stray lime materials is required, 
particularly throughout harling and limewashing 
operations. Openings can be shielded with plastic 
sheeting on wooden frames, and exposed masonry and 
down pipes should have plastic sheeting taped in place. 

Plastic sheeting laid at the base of the wall will catch 
any surplus material, keep the ground clean and protect 
nearby features and plants. When existing finishes are 
being removed, this sheeting may be needed to contain 
dust and shards of render. Particular attention should be 
paid to the need to keep air vents, or other evaporation 
zones at the base of the wall, free from a build-up of 
debris, and provision should be made in the 
specification for reinstating an effective evaporation 
zone adjacent to the walls on completion of the works. 

7.5.5 Specifying scaffolding and access. 

Scaffold is often fixed by specialist subcontractors at 
the start of the contract for use by various trades and, if 
the special requirements necessary for the successful 
application of traditional Lime coatings are not taken 
into account at this stage, probIems can occur later. The 
inclusion in the specification (perhaps in the 
preliminaries section) of information on scaffold and 
access requirements is advisable. 
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l 

Fig. 57 Scaffolding with correctly placed uprights and Fig. 58 A close covering of hessian and plastic sheeting to 
removable inner boards. protect new hurling in warm weather 

Ill-considered scaffolding often compromises the 
application of lime coatings. Uprights fixed too close to 
the wall can inhibit the application of cast or trowelled 
finishes and thus may prevent completion of an area in 
a single operation. This can result in visible 'lift lines' 
and the appearance of unexpected surface patterns. A 
clear working space may be achieved by incorporating 
2 or 3 removable boards to the inside of the 4- or 5- 
boarded platform normally allowed for general- 
purpose scaffolding. These inner boards may be lifted 
away to allow harling to be cast onto this area, and also 
to allow free-hanging covers to protect the work as it 
progresses. In addition, a two-stage hop-up will be 
required to provide the tradesmen with improved 
access to all parts of the wall. 

Where the scaffold is required to serve other trades, 
special arrangements may be needed to comply with 
current health and safety requirements, particularly 
with regard to any spaces between the wall face and 
scaffolding boards. 

The scaffolding should not be in contact with the 
surface to be harled or rendered, and the location of any 
positive fixings should be carefully considered to avoid 
damage to historic masonry. 

Protective sheeting may impose additional wind loads 
on the scaffold, or could cause damage to newly placed 
finishes if inadequately secured. 

Provision should be made for any temporary services, 
including the siting of water tanks or a hose system for 
dampening down walls prior to harling, and an 
electrical supply. A high standard of task lighting will 
be required in an enclosed scaffold. 

7.5.6 Health & safety considerations. 

The health and safety implications of specifications 
must be highlighted at the design stage in risk 
assessments, and working practice with lime materials 
should be fully evaluated in contractors' methods 
statements. The Construction Design and Management 
(CDM) Regulations 1994 set out procedures for this. 
Under the Control of Substances Hazardous to Health 
(COSHH) Regulations, material suppliers must 
provide health and safety data sheets with their 
materials. 

Lime is an alkaline material and can be harmful to the 
skin or eyes although, as with most common building 
materials, lime products can be used without danger 
provided a few simple precautions are taken. A 
suggested guide to safe working practice is outlined in 
Appendix C. 

7.5.7 Specifying workmanship. 

The standard of workmanship and methods employed 
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in applying and finishing external lime coatings will 
have considerable effect on the visual quality and 
technical viability of the work. 

Although there are a number of experienced tradesmen 
available to undertake conservation and repair work to 
traditional buildings, in general there is, currently, an 
overall shortage of traditional craft skills. 

In order to establish realistic pricing for lime harling or 
rendering, full details of required site practice and 
procedures should be included in specifications. 
Competitive tendering by contractors who are 
inexperienced in traditional work frequently results in 
unrealistic pricing. This is likely to lead to lower 
standards of work, or even significant failures, and can 
cause in-eversible damage to historic buildings. Full 
specification of the require~nents for workmanship and 
protectio~l can also provide support for specialist sub 
contractors in their dealings with a main contractor, 
who may not fully appreciate the implications of lime 
based works. 

For historic buildings, and other buildings of traditional 
construction, only tradesmen who can demonstrate the 
necessary skill and experience should be employed. At 
an early stage in the specifying process enquiries 
should be made to establish the experience of the 
available tradesmen. In some cases it may be necessary 
to allow for additional training of the workforce within 
the scope of the contract. In order to properly assess a 
contractor's capabilities, it may be appropriate to call 
for specific method statements on proposed wosking 
practices as part of the tender process. 

7.5.8 The izeed for snnzple pn~zels. 

At an early stage in the contract, or before the start of 
the contract, sample panels may be required to clarify 
and finalise aspects of the specification. Final decisions 
may need to be taken 011 the detail of srrrface finish, 
colour of limewash etc. Trials may also be needed to 
deter~lline other factors, such as expected times for 
curing, and the requirements for protection. 

In addition, the preparation of contractors' sample 
panels, to define the standards of workma~lship and 
finish, is usually essential. Sample panels should be 
specified for each stage of the work: removing existing 
renders, 'fairing out' wall surfaces, and for applying 
harl or render and limewash. Once agreed they should 
be kept for reference and quality control throughout 
that stage of the work. 

Where small areas of hasling or render are to be 
'patched in' to existing sound work, the existing work 
may serve as a control sample. 

With an inexperienced contractor it may be necessary 
to include for an initial period of familiarisation or 
training at the start of a project, using trial sample 
panels to develop satisfactory working techniques. 

7.5.9 Sripervisiorz or1 site. 

A well-written and conlprehensive specification alone 
is not a guarantee of good work on site. It is essential 
that day-to-day supervision should be provided by 
someone with adequate knowledge and experience, 
with an understanding of the properties and limitations 
of traditional materials, and of the skills and 
requirements of traditional building trades. The 
requirement for this level of supervision should be 
made clear in the specification. 

Records should be kept by the person responsible for 
supervision, in the fornl of a site diary, noting the 
progress of the work, weather conditions and any other 
relevant events, including agreed changes to the 
original specifications. At the end of the project the 
building owner or the specifies should retain the diary 
for f ~ ~ t u r e  reference. A re-evaluation of the original 
intentions of the work, compared with what was 
actually undertaken, will provide a useful starting point 
for future projects. 

7.6 A structure for specifications. 

Specifications should always be written ~pecifically for 
the individual requirements of the building. The use of 
all-embracing standardised specifications, from which 
the contractor must chose those items applicable to the 
contract, is not appropriate for this type of work. A 
suggested outline structure is included at Appendix D. 

Fig. 59 Snnil~le prrizels of hcrr-ling nncl liiile~r~crsh 



APPENDIX A 
TECHNIQUES OF APPLICATION FOR 

EXTERNAL LIME COATINGS. 

A. LIME HARL OR FLAT RENDER: PREPARATION 

Photographs 60 to 65 illustrate the process of prepariag 
the wall surface prior to the start of lime mortar works. 

Fig. 60 Renzoving defective hnrling 

Flg. 62 Wall folloio~rig re1no1,nl of defectwe Iznrlirzg. F I ~ .  63 Remo~*irzg loose 11101tnrfiV11z joirits. 

57 
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Frg. 64 TVashlrig cloii~n the slrr fnce to reliloile ally loose Frg. 65 BI z~slli~lg do11~11 to i eirlove an] cllrst 
rilaterlcrl 

Photographs 66 to 69 illustrate the process of filling 
joints and bringing deeper areas of erosion forward to 
avoid formation of ledges, prior to application of has1 
or render. 

Fig. 66 Pl~slzirzg pii~r7ir7gs irifo ivide n i ~ d  elacled joints. Fig. 67 Clzeckir~g degree of straiglztrzess of ic~all d~rririg 
O~rilrlir~g o~rt. 

Fig. 68 Placi~lg r~zortcrr in joiilts. Fig. 69 Plucing l~irirzirlgs illto joir1t.s. 

5 8 
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Fig. 71 Working over piiz~zings. Fig. 72 Final stage of preyamtion 

Fig. 73 Fii~al stages of building-out. Fzg. 74 Checkirzg level of szrface 
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Fig. 75 Going oiw- sugace nit11 D~.zcd~ after b~lrlclir~g-out 

B. LIME HARL: APPLICATION 

Photographs 76 to 81 illustrate the process of 
application of lime harl. The extent of pressing back of 
the harl, if any, will be dependent on the nature of the 
final finish to be achieved. 

Fig. 77 IVorkz~~g uip to cr 11'iizclo1011' rilnrgi~i. 
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f ig.  78 Backl~arzrl castii~g actlorz at loiv level. Fig. 79 Working zrp to esisting sozrr~d ivork. 

Fig. SO Backhnllrl casti~lg Fig. 81 Goirlg oi'er,firlished n,ork nit11 cr sqft br~rsh to 11zrsh 
bnck/r-eriloi~e high s11ot.r. 
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C. FLAT RENDER: APPLICATION This will gilre a relatively open textured flat surface 
which may be lined out, if required, as illustrated in Similar techniques might be used for cast-on 
photographs 86 and 87. application of flat renders, where the second coat can 

be pressed or lightly worked back with a float and Photographs 82 to 86 illustrate dubbing out mortar in 
finished, if required, as illustrated in photograph 83. readiness for first trowel-applied render coat. 

Fig. 83 Pres~irig back 11,ith cr clnri~l~ brzlsh. 

Photographs 85 to 89 illustrate application of first and 
A A 

Fig. 82 PI-essirlg back clltbbed out reycrirs. second trowel-applied render coats. 

Fig. 84 Dzrbbir~g out rrrortcir scratcl~ecl to plvvicle a key. Fig. 85 Scmtchiilg f irst coat to receive secorzcl coat. 

Ag .  S6 F1rIl~. scrcrtcl~ecl first cocrt. Fig. 87 Dcrri?l~irlg do~l'ri to test ~~rcfrori 
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Fig. 88 Layir~g oil n secor~d cont. Note the rr1110~ri1t of' Fig. S9 Slzo~\,i~lg the tliickr~ess of the secor~rl couf. 
pre.rs~rl-e being nl~l~l ied .  

Photographs 91 to 94 illustrate application of the 
finishing coat and lining out. The process of lining 
out to imitate ashlar work should only be undertaken 
where there is previous evidence for its use. 

Fig. 90 Scozrring (jlontirlg) ill the secoi~rl cont. Fig. 91 A11111yirzg thej~illislzii~g coat 
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Fig. 92 Floatirlg the,firlish in S I I I N I I  areas. Fig. 93 Rzrlir7g ill i~erficcrl joint lines. Tlze l ~ o ~ ~ i ~ o ~ ~ f ~ l s  illere 
liner1 first. 

For weathering and potentially increased life span, the 
finished surfaces illustrated in these photographs 
would be finished with a traditional limewash. Harled 
or rendered surfaces, especially those comprising non- 
hydraulic mortars, tend to weather more quickly if they 
are not protected by a well maintained limewash. 

All new lime based coati~lgs should be protected from 
rapid drying and frorn rain until a sufficie~lt degree of 
carbonatio~l is achieved. Thereafter the coatings should 
not be exposed to frost urltil fully carbonated. These 
processes are described in the main text at section 3.9. 

Fig. 94 TIIP co~lil~leterl ~c~ork .  



APPENDIX B 
SUMMARY CHECKLIST OF GOOD PRACTICE 

B1 SELECT APPROPRIATE MATERIALS. Ensure ~llaterials are stored in co~lclitio~~s which will 
prevent drying out (mortar and putty) or dampness (dry 

Investigate any existing lime coatings on tlie building. 
hydrates). 

Preserve existing materials wherever possible. 
Use clean, well graded, sharp sands. 

Investigate the characteristics of masomy, local climate 
Ensure ratios of lime to aggregate are correct for the 

and conditions. 
types of lime and aggregate. 

Investigate materials available, using local sources 
Ensure ally gauging is accurately illeasured and 

where appropriate. 
thoroughly mixed. 

Lime ~llaterials should always be weaker than the host 
Knock-up materials thoroughly. 

masonry. 
Do not add extra water to substitute for knocking-up. 

Do not compromise lime materials by using then1 in 
Where required, extra water should be added after the 

coi~junction with modern materials and technologies. 
initial k~lockillg up. 

Be aware of other i~iflueilces or constraints, 
Inadequate mixing and maturi~lg, or the use of 

particularly in urban or mari~le locations. 
excessive water; will result in lack of cohesion within 

Materials that are too strong for tlie host masonry will the mortar, resulting in loose and crumbling materials. 
trap moisture in the wall leading, potentially, to stone 

Uneven gauging or measuring of limelaggregate ratios 
decay and interior damp problems. 

may result in variations of strength in the material. 
No11-hydraulic mortars caililot harden in wet col~ditions 

Inadequately mixed gauging may result in leaching-out 
and are not suitable in situations of co~ltilluous 

of coilcentrations of free lime. 
saturation. 

Non-hydraulic mortars that re~nain saturated will be 
vulnerable to damage by frost action. 

B4 GOOD WORKING PRACTICES. 
- .  

Fully prepare walls prior to application of lime 
Non-hydraulic mortars in permanently wet situatioils 

coatings. 
will be susceptible to leaching of lime. 

Remove all dust, debris aiid vegetation. 

B2 APPROPRIATE DETAILING. Dampen down sufficiently to control suction. 

Protect edges of harls and reilders as effectively as Do not use lime cocttir~gs to 'dub-out' uneven wall 
possible. surfaces. 

Avoid formation of exposed ledges. On surfaces without adequate suction, provide a 
mechanical key (e.g. a splatterdash coat). 

Modify or improve problem situations where possible. 
Allow sat~lrated nlasonry to dry out before applying 

Continuously saturated areas, caused by details 
new lime coatings. 

catching rain, will be prone to staining, frosting and 
accelerated decay. Insufficient dampeiliiig down of dry porous 

backgrounds, resr~lti~lg in excessive suction, will cause 
Water splash from adjacent hard surfaces can damage 

shrinkage cracking, loss of bond between coats or with 
lime coatings, particularly if road salts are present. 

substrate, and a weak and friable mortar. 

B3 PREPARE MATERIALS CORRECTLY. 
Apply lime harls and renders in thin even coats 

Lime putty should be well matured. 
Excess tliickness of material may not fillly carbonate 
and may develop shrinkage cracks. 

Hydraulic lime hydrates should be fresh 
Leave an open texture to the surface, avoiding 
excessive working of the material. 



Overworking of the luaterial may bring free lime to the 
surface and cause a skin (laitence) to form. This may 
lead to loss of bond between coats and to tlie material 
being unable to carbonate properly. Excessive 
overworking will impoverish the l i~ne  mix by re~lloving 
lime in the form of laitence. 

Saturated walls will contillue to dry out after the lime 
coating is applied. This may cause continuing 
dampness in the coating. which may then be vulnerable 
to frost. Any soluble salts moving into the coating may 
lead to pitting and spalli~lg of the surface, showing a 
white 'bloom'. (Lime coatings may be applied, for this 
purpose, as a poultice to draw salts out of the masonry.) 

Lichens and vegetation not fully removed may grow 
back through the new coating. 

B5 APPROPRIATE WORKING 
ENVIRONR'IENT AND PROTECTION. 

Provide appropriately designed scaffolding for the best 
working access, from which protection may be hiuig. 

Ensure that roof coverings, rhones and down pipes are 
f~~nct ioning before work begins, otherwise make 
temporary provisio~l for rainwater disposal. 

Provide adequate protection over the top lift of new 
work. 

During applicatio~l and curing provide protection 
against rain, rapid drying by sin1 or wind, and frost. 

Dampen down the surface on new lime materials, as 
required, to slow the rate of drying. 

Where new liine materials are placed after Septe~llber 
or before April, protect from frost for at least three 
il~oiiths (or longer if necessary). 

Shri~lkage cracking or areas of material with an open 
friable texture will occur in lime coating materials if 
rapid drying occurs (by sun or strong winds) before 
proper carbonation. 

Rapid drying may also draw lime to the surface, 
making the materials appear over-white. 

Non-hydraulic lime will not carbonate in situations of 
coi~tiiluous saturation. 

Hydraulic lime mortars may become friable if 
iiisufficie~lt water is available for the hydraulic set to 
take place. 

Rain or other co~ltinuous saturation may cause lime 
leaching and staining on neighbouring components, as 
free lime is mobilised. 

Immature or uncarbonated mortars, and non-hydraulic 
liine materials in coi~tilluously wet situations may be 
damaged by frost action. 



APPENDIX C 
HEALTH & SAFETY 

Tl~ese notes are rrztendecl onl~l as arz al1~areness guirle. Especially in warmer weather, shaven parts of the face 
Full henltll a~zrl serfet,. clocir~ize~ztatio~z shozild be and neck are liable to irritation. 
proviclecl for all nlaterralr (incllrdrng lili~e based 
nzaterials) arzd rizethocls to he zr~erl in a O~lilrlirzg 

Pel-sonnl Protective Eqzril~rl~erzt: 
CoIItrc~Ct. 

Wear clothes that provide rnaximum skin cover. 

C1 LEGISLATION. Wear protective gloves. I11 wet conditions, or where the 
hands may come into contact with lime putty or milk of 

Working practices wit11 lime mortars and harls will lime, waterproof gloves should be used. 
generally fall within the scope of the Health & Safety 
at Work Act, 1974. The Construction (Design & Use barrier crealll on the hands, wrists and exposed 
Management) Regulations, 1994 may apply to the areas of skin. 
design and management of the works. 

C3.2 Eye contact. 
C2 MATERIALS. 

Lime products should be handled with care. As with H n a r d ~ :  
nlost other common building materials, slaked lime Hydrated lime in eyes is extrelnely paillful, 
products can be used without danger provided a few and Inay cause 
simple precautions are taken. 

Quicklime in the eye is particularly dangerous. It can 
Limestone and fully carbonated mortars are largely cause seI,ere and can easily permanent eye 
inert. They present some danger to the eyes from dust 
or particles. 

Slaked lime products are a caustic alkali and are irritant 
or drying to the skin. There is some danger if slaked 
lime is not fully matured, as the slaking process might 
still be active. This will be lnost dangerous to the eyes. 

Quicklime is potentially the most hazardous forin of 
lime. It is highly caustic and call cause skin burns. It is 
extremely dallgerous in the eyes. Quicklime should not 
be specified for use on site unless experie~lced 
personnel are available. The use of quickliille requires 
particular attention to health and safety issues. 

Per=ro~~crl Protecti~~e Eqlriynlent: 

Use eye protection when slaking quicklime, working 
with lime based materials overhead, and when 
applying harliilg or limewash. 

Wear goggles to prevent lime eilterillg the eyes. Wide 
vision, full goggles with anti-mist properties are 
prefe~sed. 

C3.3 Inhalation. 

C3 POTENTIAL HAZARDS. Hasarrls: 

C3.1 Skin contact. 

HCIZN 1.~1s: 

Inhaling slaked lime dust may cause throat irritation. 

I~lhaling quicklime dust can cause caustic burns to the 
IIILICOLIS membranes. 

Slaked lirue materials are drying to the ski11 and call be Personcl, P,.otecrive Equil)17,ellt: 
an itsitant. 

Wear a dust mask when exposed to lime dust. A dust 
Quicklime causes irritatioll or burning of skin. mask consistillg of gauze-covered aseptic cotton wool 

Always avoid skill contact wit11 quicklime, Avoid skin filter pads, held in a wire frarne with a headband, is 
contact with other lime materials wherever possible. effective for protecting the mouth and nose. 
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C3.4 Ingestion. 

Slaked lime is likely to cause irritation of the gastro- 
intestirlal tract if swallowed in large doses. 

Ingestion of quicklime will cause internal caustic 
bums. 

Keep uncarbonated lime materials away from 
foodstuffs. 

C4 FIRST AID TREATMENT. 

C4.1 Skin or eye contact. 

Any lime materials in contact with the skin should be 
washed off i~nnlediately with soap and water. 

Keep a first aid box to hand when working with lime 
materials. Cuts and abrasions should be cleaned and 
covered. 

If serious burns are sustained. medical attention should 
be sought. 

Any lime material in the eye should be removed 
immediately. 

Use a cotton wool bud to remove lime particles from 
the eye. 

Irrigate for at least 20 minutes with clean running water 
or proprietary eyewash. If possible the water should be 
distilled and as close to the body temperature as 
possible. (Some people recommend the use of a very 
dilute sugar solution which, being slightly acidic, 
counteracts the alkalinity of uncarbonated lime). 

Make sure eye irrigation eqilip~llellt is close to hand 
when using lime materials. 

Medical attention should be sought if quicklinle has 
entered the eye, and irrigation continued until attention 
is available. 

C4.2 Iiihalatioii of lime dust. 

Thoroughly irrigate the nose and throat with water, 
ensuring that the airway renlaiils clear and that 
aspiration of water is avoided. 

Remove the affected person to fresh air, keep them 
warm and at rest. 

Medical attention sllould be sought. 

C4.3 Ingestion of lime. 

Do not induce vomiting. 

Wash the mouth out with water and ensure copious 
quantities of water are drunk. 

Medical attention should be sought. 

C5 FIRE HAZARDS. 

Slaked lime products are non-flammable and inhibit 
combustion. No special fire fighting equipment is 
required. 

Storage of quicklime requires special consideration, 
due to the heat generated if it comes into contact with 
water. 



APPENDIX D 
OUTLINE STRUCTURE FOR SPECIFICATIONS 

Each project requires a different solution. It is not 
appropriate to rely on, or enforce, a standard 
specification. Because there is liinited experience in the 
building industry of working with traditional materials 
and methods, it is recommended that the specification 
should cover production and use of lime based 
materials in detail. Depending on the nature and extent 
of the proposed works and their relationship, if any, to 
a wider project specification, the structure of a 
specification for external lime coatings may take a 
variety of forms. 

For the simplest situations, perhaps involving repair or 
reinstatement of external lime coatings, a description 
of works, setting out standards, nlaterials and 
techniques may be all that is required. The 
specification should, nevertheless, include all the 
necessary information to ensure that the works are 
priced and executed appropriately. The topics set out 
below, in the context of more comprehensive project 
specifications, should provide a checklist of items to be 
covered. 

preparation of s~lrfaces and application of finishes, but 
cross reference from 1.Yorksections F20, F21 etc, 
covering various stonemasoilry works, might be usef~ll. 

It will norinally also be necessary to include specific 
informatioil on design of the scaffold to provide 
appropriate access and working conditioils and 
ongoing protection for lime-based external works. 

As a guide, a specification should iilclude at least the 
following subjects. Other site-specific information will 
also be required. 

D1 SCAFFOLDING AND GENERAL ACCESS 

Specify the design requirements of the scaffold, access 
and other requirements as they relate specifically to the 
application of external lime coatings, etc. (It should be 
made clear which requirements are to be the 
responsibility of the general contractor or scaffolding 
subcontractor, and which are the responsibility of the 
(specialist) subcoiltractor for the lime based works. If 
this information is included in the general contract 

For more complex projects it will often be necessary to specifications a cross reference and appropriate 
integrate the specification of lime based coatings with additional information should also be included in the 
a wider job specification based on, for example, the relevant trade Worksections.) 
NBS (National Building Specifications) format, b~rt tlze 
act~ral specificatiorzs sho~lld be pcrlpose-n~rittei for tlze 
job irz question. The structure and suggested content of 

D2 SPECIFICATIONS FOR MATERIALS 

specifications described below mirrors that of inany 
AND MORTAR MIXES 

modern specification systems, in particular the widely Under Worksectiorz 221 Mortars, Plasters, Rer~dera 
used NBS format, and the range of information and Gla~rts, detailed information should be provided 
suggested is not unique to lime-based materials - it on materials and on inethods and techniques of 
parallels that which should be provided for any type of production of the various mortar mixes required for 
material and work practices. making good masonry surfaces and harling, rendering, 

Under the NBS format, specifications for the 
productiorz of lime-based mixes for external coatings 
such as harling and rendering (and for making good of 
surfaces prior to application of has1 and render) would 
normally be included in IVol-ksection 221 - Mortars, 
Plaster-S, Renders arzd Grouts. Specifications for 
application of harling and rendering rnight be included 
under a Worksectiorz M21 - Esterr~al l i r ~ ~ e  based 
coatings; and for limewash under a Worksection M61 - 
Lin~ebr~ash. In addition, specifications for making good 
or 'fairing-out' of eroded or damaged masonry will 
often be required. For ease of refereilce it is suggested 
that these should be included in the relevant M21 and 
M61 Worksections alongside the specifications for 

etc. A specification of constituents and proportions 
should be provided for each individual mix. This 
Worksection is likely to include information such as:- 

DEFINITIONS (if there is likely to be any doubt about 
the meaning of terms used in the 221 Worksection, e.g. 
where contractors may not be familiar with terms or 
descriptions of traditional limes and lilne based 
materials). 

GENERAL REQUIREMENTS (covering matters of 
overall relevance to the production of mortars, such as 
workmanship and particular requirements or 
constraints). 



Standards: - 
Sl>ecif~~ standards of super\iision. skills, experience 
req~~ired for the production of mortars. 

Specify quality control procedures including. if 
required, arrangements for quality control sa~llpling 
and checking of materials and mixes. 

Analysis of existing materials: - 
Specify requirements for analysis of existing lllaterials 
if appropriate, includiilg acceptable specialist 
laboratories. 

D2.1 MATERIALS (covering sources, types and 
qualities of all materials to be used in the productio~l of 
lime based mortars) 

Purchase of ready made mortars: - 
Note acceptability of, and / or require~llents for, 
purchase of pre-mixed materials. 

Specify coilstitueilt materials, productioil methods and 
maturing / storage conditio~ls for pre-mixed materials, 
as below. 

Where appropriate, identify acceptable sources of 
supply. 

Requirements for contractor-made mixes: - 
Specify coilstituent materials, production methods and 
maturing / storage conditions for contractor-made 
materials, as below. 

Constituent materials for linie based mortar mixes:- 

Specify quality and characteristics (and sources where 
appropriate) of all limes, sands and other aggregates, 
and other collstituent rnatei.ials for lime based mixes. 

Note relevance and application of BS and ENV, or 
other, standards. 

Specify requirements for handling, storage etc of 
individ~lal materials. 

D2.2 WORKS (MORTAR PRODUCTION) 
(covering tlie working n~ethods and techniques 
required to make appropriate mortars) 

Methods of ~iiortar production: - 

Specify types of machinery, if any. and productioi~ 
methods. 

Specify requirements for measuring, batclling and 
mixing the required lime based mortars. 

Specify the requirements for storage and maturing of 
1110rtars. 

Works required to mortars on site: - (or cross refer 
to other Worksections) 

Specify the knocking up processes required 011 site 

Specify techniques of acldi~~g gauging materials on site. 

Specify handling and storage req~~irements 011 site 

Details of individual mortar specifications: - 
Note identification, location and constitue~lts and 
proportions of each Inortar mix. 

D3 SPECIFICATIONS FOR WORKING 
PRACTICE ON SITE 

Under the relevant Worksections for application of 
materials (e.g. Wor-ksectioiz M21 E~tei.i~rrl lime brr~ed 
cocrti~~gs, and T.Vo~.k.recfiori M61 Liriie~~.rrsh, the 
followi~lg information will be required: - 

DEFINITIONS (where there is a need to clasif11 or 
establish defi~litioils for the purpose of the contract). 

Define what is meant by 'harling', 'rendering', etc. 
(e.g. a traditional lime based wall covering, applied to 
the wall by casting by hand) including the ~iumber of 
coats, and type of surface finish etc. 

GENERAL REQUIREMENTS (covering matters of 
overall relevailce such as workmanship and particular 
requirements or constraints). 

Access, etc: - 
Identify responsibilities of the (specialist) 
subco~ltractor and general or scaffoldillg coatractor. 
(See notes 011 scaffolding and general access, above.) 

Standards: - 
Identify the required skills/experience of site 
supervisory staff. 

Note the releva~lce (or not) of i~ldividual British 
Standards etc. 

Note tlie requireinent for a rnatchii~g standard of 
workmallship and finish to agreed samples or to 
surviving original work. 

Specify the required slulls / experience of tradesmen. 

Methods of working: - 
Note the need to follow instructions, always allowi~lg 
for agreed contractor variations, for preparation, 
application, protection, and curing. 

Highlight the differences between lime and cement 
practice. 

Note the requirement to produce mortar in accordance 
with specified methods. 

Tinling of the work: - 
Specify ally requirements for sequence of works etc. 

Specify the preferred period of work. 
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Specify the special requirenlents that apply to work 
outside this period. 

Protection of work: - 
Specify the require~llents for general protection of 
works, protection of adjoining fabric etc, and cross- 
refer to the req~lire~llents for working ancl curiilg. 

D3.1 MATERIALS (providing information 011 type. 
quality, size. source. handling and storage. etc. for all 
illaterials to be used in this section of the work) 

Specify any requirements for obtaining mortars: 
whether to be purchased, site nlixed etc. 

Specify the type of mortar for all applications (Under 
the NBS format this will normally nlean cross 
reference to specific mortar types defined and specified 
in IVorksecrio~l Z21), illcluding mixes for making good 
wall surfaces, and all harling or render coats. 

(As an alternative, perhaps where the works do not 
foriu part of a wider contract, information on 
production of mortar mixes could be incl~lded within 
the Worksections covering application of external lime 
coatings and limewash. In this case it will be necessary 
to include information 011 constituent materials, 
proportions, and methods of productioi~, maturing, 
etc.) 

Specify methods of knocking up and, where required, 
gauging, of mortars on site before application. 

Note the degree of flexibility (if any) to be allowed to 
the contractor for minor adjustments to suit site 
conditions. 

Specify the need for and type of piililings or gallets. 

D3.2 PREPARATION (describing any prelimiilary 
or preparatory actions required before the actual works 
are undertaken) 

Specify any requirements for recordi~lg, identifying 
exact locatioils of \~arious treatnlents etc. before and 
during work, and for recording of actual mixes as used 
on site. 

Specify the extent ancl nlethods of removal of 
vegetation. 

03.3 WORKS (clescribing the location and extent of 
work to be undertaken, and the methods of carrying out 
the work, actions required, etc) 

Clearly describe, with drawings if necessary, specific 
areas that are to be conser\led, repaired, renewed; etc 
and identify the mortar mixes, finishes. etc to be used 
in each location. 

Preliininarg works / ~naking good of surfaces: - 

Specify locations ancl methods of pinning out, making 
good of surfaces etc, prior to application of the surface 
coatings. 

Specify curing time etc of these works before 
application of coatings. 

Preparation of surfaces: - 
Specify preparatioil of surfaces by brushing l washillg 
down, etc. 

Specif>/ measures to co~ltrol or inlprove suction and 
adhesion. 

Application of lime based coatings: - 
Specify the requirements for handling and kiiockiilg up 
mortar on site. 

Specify the methods of preparation, working and 
application. Cross-refer to requirenlents for curing. 

Specify the requiremeilts at junctions, etc. 

Include, or cross-refer to, limewash specification. 

Protection and curing: - 
Specify the nlinimum level of protection. 

Identify conditions requiring fi~rther special protection. 

Specify proced~~res for curing. 

Specify the requirements for special nleasures for out- 
of-season working. 

Identify the requirements for sample areas of work, to 
be undertaken in advance of the main works, for 
approval and quality control, and the location of these 
samples. 



APPEI'DIX E 
MAINTENANCE CHECKLIST 

Most owners or managers of traditional buildings will 
be aware of the importance of routi~le and long tern1 
maintenance for their building generally. The 
maintenance of the lime finishes should form an 
integral part of the regular maintenance routine of the 
whole building. The nlain points to be considered are:- 

* Ensure the building is properly maintained. 
particularly with regard to rainwater disposal: - 

Attend to defects promptly. 

Ens~lre eaves, copes and projections are shedding 
rainwater effectively. 

Fix leaks in rhoaes (gutters) and downpipes promptly. 

Ensure water drains away from the base of walls. 

Maintain good ventilation of lime coatings at base 
level by keeping plants away from the walls. 

Make good any minor defects as soon as possible: 

Repair any minor loss of harling or render and 
erosion of linlewash on an ongoing basis. (This can 
be regarded as routine 'housekeeping' maintenance 
in the saiue category as clearing out rhones, re-fixing 
loose slates, etc.) It will nor in all^/ be possible to keep 
limewash in a re-sealing container for this purpose, 
which can be simply brushed on to minor defects as 
a first aid repair. 

Undertake periodic re-limewashing to maintall1 the 
lime harl or render: - 

Plan for a second application of limewash if possible 
during the early years after harling. 

Follow this bp a number of re-applications to build 
up the layers over a number of years. 

Therealier, undertake re-limewashing on a 10 to 15 
year cycle, or as required. 

Do not impose inappropriate details or materials on 
lime coatings: - 

Avoid patching coatings with materials that are 
denser than the existing. 

Do not apply modern, relatively impermeable, paint 
systems or sealants to linle coatings. 

Do not introduce details which change the way water 
is handled, without due consideration. 

Norrnal weather staining or lichen growth may occur, 
especially at points of concentrated water run off, or 
at pernlanently shaded slid poorly ventilated areas. 
This can be seen on any similar traditional building 
and is not directly related to the use of lime fiaisl~es. 

Do not expect a bland, uniform finish. Expect a 
certain degree of colour variation as the coating 
becomes wet and then dries. 



APPENDIX F 
GLOSSARY OF TERMS 

Aggregate: any rilaterial which, when used in 
corubi~latioi~ with a binder, forins a mortar. This call 
include sand, crushed rock, brick dust, or any other 
appropriate filler. 

Air limes: ilon-hydraulic limes, limes that set through 
carbonation, rather than through chemical reaction 
with water. So called because they set in air. 

Aluminates: compounds of alurni~liunl and oxygen. 

Argillaceous: containing clay substances. May be used 
in coinlection with some types of sandstone. 

Ashlar: stones with hewn or polished surfaces built 
with tight joints, to be seen as face work. 

Binder: lnaterial that binds together the aggregate 
particles in a mortar, e.g. the lime, gypsum, clay, 
cement, etc. 

Burnished limewash: a necessary part of the 
application of limewash, which involves vigorous 
agitation of the surface of the ~naterial after br~~shing 
on, and during the setting process. 

Calcium carbonate: chemical state of the raw 
limestone material, and of fully set lime mortars. 

Capillary action: a pheilome~lon arising from the 
surface tension of a liquid, whereby it is drawn up 
through thin tubes or pores within the structure of a 
host material. 

Carbonation: the process by which fresh lime mortar 
re-absoi-bs carbon dioxide in moist conditions and 
reverts to calcium carbonate. As a result of this process 
lime mortar becoines relatively harder, more stable and 
less soluble. 

Casein: a protein in rnilk and its products. In some 
situations it can improve the durability of limewash. 

Casting: the throwing on of a wet lime harl, usually 
done by hand with a trowel. 

Cherry cocks: small stones placed into the surface of 
joints between stones in a wall, often in a formal 
pattern. 

Coarse stuff: a nlixture of lime and coarse sand or 
other aggregate for use as lime mortar. 

Coilcrete sand: a marketed commodity, of siliceous 
aggregate comprising a range of particle sizes 
including small pebbles or grit, suitable for use in 
makiilg concrete. Also generally suitable for use in 
lime mortars, harling, etc. 

Copperas: sulphate of iron, used as a colouring agent 
to produce orange shades in limewash. 

Coursed stonework: built masonry where each layer 
has a clearly defined horizontal aligilrueilt of uniform, 
or near uniform, height. Course height is often dictated 
by the size of the Iargest stones used in the 
construction. 

Dash coat: the final coat of a lime harl, thrown or cast 
on from a trowel. 

Debris netting: a form of protective barrier used to 
ellclose a safe working area. Often an open-woven 
polypropylene material is used. 

Dry dash: a finish not normally reco~lnuended for lime 
based coatings. The final surface comprises a dry 
aggregate cast against a wet mortar background. 

Dry hydrate: hydrated liine in which quicklinle has 
been slaked with just enough water to fortn calcium 
hydroxide in the form of a dry powder. 

Dubbing out: the act of filling out and levelling 
uneven surfaces in a wall, in preparation for render or 
harling. When working with lime mortars pinnings are 
placed into the mortar to bring forward eroded or 
n~iss i~lg  surfaces to create a suitably level (but not 
necessarily entirely flush) wall to receive a has1 or 
render finish. Also known as fairing out. 

Cement: a quick-setting binder for making mortars. Emi~leiltly hydraulic lime: lime prepared from 
Commonly available as Portland cement. Historically, liinestone containing a high proportioil of reactive 
natural cenlents were also available, produced from silica or silica/al~imina, giving a relatively rapid set and 
naturally occurring combinatio~ls of limestone and increased hardness.(See hydraulic liine). 
clay. Fairing out: see d~ibbing out. 
Cemeiltitious: a description of the setting property of Fat lime: non-hydraulic lime, consisting almost 
a mortar, by the chemical action of formation of tri- 

entirely of calciunl hydroxide, plus water. Also known 
calcium silicates and aluminates, as in cement. 

as 'air lime'. 
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Fatten up: the slow absorption of water into an Kaocking-up: the re-working of a nlortar nlix to re- 
uncarbonated lime material, making it more plastic. gain plasticity before use. 

Feathering out: to gradually reduce the thickness of Laiteiice: a surface skin that develops on over-worked 
an applied lime coating as it reaches the edge of a panel mortar surfaces, drawing fine material to the surface 
or feature. This allows the different planes of a surface and reducing pernleability. 
to be visually integrated. 

Larry: a long-handled hoe used to mix lime putty and 
Feebly hydraulic lime: a hydraulic lime which has the coarse stuff. 
lowest reactive silica/alumina mineral content, and 

Layirig on: the act of application of a trowelled render 
therefore has a weak chemical set in conjunction with 

coat. Commonly used to describe the first coat of a 
the process of carbonation. 

two-coat finish. 
Float: a tool for laying-on and finishing mortar or 
render coatings. 

Lime (hydraulic): See hydraulic lime. 

Lime (non-hydraulic): See non-hydraulic lime. Friable material: a material that can be easily 
crumbled. May describe masonry or mortar materials. Lime putty: hvdrated lime which has been slaked from - - ,  

quicklime using sufficient water to form a thick liquid Gallets: small pieces of stone, tile or other suitable 
and si~bsequently settled out to a putty during storage. 

perineable material which might be pressed into lime 
mortar on the face of walls to bring forward eroded 
surfaces as part of the process of fairing out. 

Gauging: literally, the measuring of materials 111 

combination. 

Green: the transitory state of a mortar in the process of 
drying out. The mortar will have developed a little 
mechanical strength, but full carbonation or hydraulic 
set will not have been achieved. 

Grouting: filling joints, crevices or voids in walls, 
which are too small or ~naccessible to be filled using 
mortar of normal consistency, using a very fluid 
binding material. 

Harling: a thrown, or cast on, finish of lime and 
aggregate. 

HTI: a finely ground powder with pozzolanic 
properties, derived fro111 high-temperature ceramic 
~nsulation material. 

Hydrated lime: see dry hydrate. 

Lime-water: a saturated solution of calcium hydroxide 
in water. Left when lime putty settles out of slaked 
lime. Used for consolidation of friable surfaces. 

Limewash: a suspension of lime (putty) in water, used 
as a form of paint for surface protection or decoration. 

Moderately hydraulic lime: see hydraulic lime for 
definitioil of different degrees of hydraulicity. 

Mortar: any material which can be worked or placed 
in a plastic state, becomes hard when III place, and 
which call be used for bedding, jointing or fin~shing the 
component parts of a wall. 

Movement joints: a function adopted in modern 
building practice, where joints are created between 
inflexible sections of wall or wall finishes. They perinit 
then-nal nlovemeat of the wall to occur without 
cracking brittle finishes. 

Milk of lime: a free-flowing suspension of hydrated 
lime (lime putty) in water, in such proportion as to 
resemble milk. 

Hydraulic lime: lime prepared from linlestone 
Non-hydraulic lime: a pure lime, consisting almost 

containi~lg reactive silica or silica/alumina, often, but 
entirely of calcium hydroxide without reactive silica or 

not necessarily, in the form of clay minerals. These 
silica/alumina. Non-hydraulic lime mortars harden 

give the mortar a chemical set that is quicker and 
only by slow drying and carbonation, and cannot set in 

harder than the carbonation of pure limes, and an 
wet conditions. Also known as fat lime or 'air lime'. 

ability to set in wet conditions. Limes call be feeblv. , , 
moderately or eminently hydraulic. Hydraulic l i~nes Perpend: a vertical joint in masonry walling. 
cannot nor~ilally be stored as putty for any length of 
time because the chenlical set will cause them to PFA: pulverised fuel ash. A waste product from power 

stations, used as a pozzolan in   nod ern cementitious 
harden, and they are therefore stored as dry hydrate. 

mortars and grouts. 
Also known as 'water lime'. 

Pigment: colouring material, used, for exanlple, in Keyed: description of a surface which has been 
limewash. prepared for the application of a further mortar finish 

by scoring to provide a physical attachment between Pi~inilig stones: small stones or shells, etc placed in 
layers. joints to stabilise masonry and reduce the volunie of 

mortar required. Also used in conjunction with nlortar 
in re-pointing etc. 
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Plaster: ally material used in a plastic state to form a Slaking: the coatrolled process of conlbini~lg 
d~urable coating to the surfaces of walls, ceilings. etc. quicklime with water to form slaked lime, as lirnc putty 
May be based on limes. gypsum, cemellts or clays, or dry hydrate. 
usually with a sand filler. Slurry: a thick, but fluid, mixture. 
Plasticity: a description of the ease of spreading and Spalling: the degradation of inasonry or lime materials 
cohesiveness of a mortar mix. 

through loss of surface parts or layers. 
Portland cement: the common form of cement made Splatterdash: a thin thrown application of mortar, 
by grinding clinker for~ned by firing clay and limestone 

partially covering the s~lrfaces of stones, usually to 
at high temperatures. 

provide a key on dense surfaces. 
Pozzolans: materials containing fine particles of Stucco: from the Italian word for plaster, adopted to 
reactive silica and alumina, and sometimes iron oxides, 

describe high quality external render, often in imitation 
which will react with calcium hydroxide and water to 

of masonry. 
produce a cheinical set in mortar, similar to the set 
achieved by hydraulic limes. 

Putty: see lime putty. 

Stugging: the action of dressing the s~lrface of a stone 
with indentations to provide a key to which cement 
render will adhere. 

Quicklime: calcium oxide. A highly caustic material Suction: the characteristic by which a wet bond is 
produced by burning limestone. Quicklime is slaked 

created between lime mortars, (or other mortars) and 
with water to produce lime for building works. 

porous masonry surfaces. 
Render: an external plaster system. Tallow: animal fat, used in limewash to introduce some 
Roughcast: another term to describe a thrown has1 additional water resistance. 
finish. (Also wet-dash). The terms are more commonly Tampers: tools of various shapes for pushing mortar 
used in English practice. 

into joints. 
Rubble: Masoilry using i~regular and variable sized 
pieces of stone to create a strong construction. Walls 
vary in appearance depending on the builder and the 
nature of the building stone. Contrary to popular belief 
the wall is usually built in courses, not random. 

Salt efflorescence: the crystallisation from solutioil of 
soluble salts from within a structure. Normally 
associated with the drying out of wet walls. 

Sanded limewash: limewash to which fine sand has 
been added before application, to assist in durability of 
the wash in exposed locations. 

Water limes: hydraulic limes, so called because they 
will set in wet locations. 

Wet-dash: another name for roughcast or harling. A 
thrown wet mortar coating usually containing coarse 
aggregate. Not a traditional Scottish term. Often 
applied to modern cement based finishes. 

Whin: traditional but inforn~al name for hard dark grey 
rocks (usually basalt or andesites). 

Scouring: the tighteni~lg-in of a render or plaster 
surface by working it in a circular motion with a cross- 
grained float. 
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APPENDIX H 
USEFUL ADDRESSES 

as at November 2001 

Specialist services and materials are currently available Tim Meek Associates. 65 Gordons Lane, Cromarty, 
in Scotland as noted below. Similar services and Ross-shire IV 1 l 8XN. Telephone 0 138 1 6005 10 
materials are also available from a range of sources in 

The Plaster Restoration Company, 1 Beresford Terrace, England. This information is provided in good faith but 
the inclusion of any particular firm, individual or Edinburgh EH5 3HR. Telephone 0131 552 5363 

product does not imply endorsement by Historic 
Scotland. 

Sources and suppliers of natural hydraulic limes: - 

Advice on conservators, craftsmen, conservation 
contractors and architects: - 
The Scottish Conservation Bureau, 
Longmose House, Salisbury Place, 
Edinburgh EH9 1SH. 

Telephone 01 3 1 668 8668 

Practical hands-on training and specialist advice on 
lime based materials: - 
Charlestown Workshops, 
The Scottish Lime Centre Trust, Rocks Road, 
Charlestown, Fife KY l l 3EN. 

Telephone 01383 872722 

Other one-off short courses are provided by various 
indi~liduals and organisations from time to time. 

UK-11lvclucetl rlzaterials 

Product name 1212 Blue Lias Hydraulic Lime 

ENV class NHL3 .S 

Producer Hydraulic Lias Limes Limited, Tout 
Quarry, Charlton Adam, Somerton, 
Somerset TA1 1 7AN. 

Supplier Available to order from the producer 
Telephone 0 1458 223 179 

Fre11cli-yrocluce ~~zater-icils 

Product name St Astier NHL2, NHL3.5, NHLS 

ENV class NHL2 NHL3.5 NHLS 

Producer UCDC Chaux et Enduits de Saint 
Astier 

Importer Setra Marketing Ltd 

Supplier Masons Mortar, 77 Salamander 
Traditional lime based materials, including Street, Leith, Edinburgh EH6 752. 
associated specialist materials: - 

Telephone 013 1 555 0503 
Cumming & CO, 8 Whitefriars Street, Perth PHI IPP. 
Telephone 01738 567899. 
(Liliie 1110rfrr1; I ~ I I I ~ I I ~ C I S ~ I ,  brick cl~tst arid 11za1.1de dust) Product name Castle Natural Hydraulic Lime 

ENV class 
Leonard Grandison and Son, Innerleithen Road, 

NHL3.5 

Peebles EH45 8BA. Telephone 01721 720212. Producer SOCLI, Izaourt, in SW France 
(Li171e putf?. cirzil 1i111e plcisfer) 

Importer Castle Cement Ltd, Park Square, 
3160 Solihull Parkway, 

Rebecca Little, Moni~nail Tower, Monimail, Cupar, Birniingham B37 7YN. 
Fife KY15 7RJ. Telephone 07968 494063 

Supplier Castle Cement, contact Paul Livesey 

Masons Mortar, 77 Salamander Street, Le~th, 
Edinburgh EH6 7JZ. Telephone 0131 555 0503. 
( L ~ m e  117ortar.s ~ n r l  ylrrster-r, lrrlie prrfh: h\~clrcrulrc 
Irllles, Ilniei~~ash, crggregates rrllcl sa~l~ls ,  cr usl~ecl brrck 
rillcl soft-fired brrck d ~ i ~ t ,  hall; prgrlIer7t 017d ofller 
apecralrst ylvcl~rcts) 

Telephone 01 200 42240 1 
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Italirrrz-l~rvcll,cerl r~inter.in1.r 

Product name Unilit Natural Hydraulic Lime 

ENV class NHL3.5 NHLS 

Producer Tassullo 

Illlporter Telling Lime Products, Primrose 
Ave, Fordhouses, 
Wolverhampton WVlO 8AW. 

Supplier Telling Lime Products, contact Jeff 
Parmley 

Telephone 01902 789777 

Svviss-l~lvcllrced rizlttel-ials 

Product name JuraKalk 

ENV class NHL5 (at stronger end of the NHLS 
class) 

Producer Jura Ciinent Fabriken, CH-5 103 
Wildegg, Switzerland. 

Supplier Masons Mortar, as above 

Other suppliers may be marketing hydraulic limes with 
a classification of HL, rather than NHL, which may be 
suitable in some circumstances, but which are not 
natural hydraulic limes under the definition of ENV 459. 

Mortar mixers: - 
Roll prirl iilixem 

Liner Manufacturing Ltd, Moncktoll Road I~ldustrial 
Estate, Wakefield WF2 7AL. Telephone 01924 29023 1 

Masons Mortar, 77 Salan~allder Street, Leith, 
Edinburgh EH6 7JZ. Telephone 0 13 1 555 0503 

Pnrlrlle ~nixel:r 

Linco Sales Ltd, Crews Hole Road, St George, Bristol 
BS5 8AY. Telephone 0117 955 520. 

RDS Supplies Ltd, 20 Spring Road Industrial Estate, 
Lanesfield Drive, Wolverhampton WV4 6UB. 
Telephone01902353252 

Specialist analysis of original materials: - 

Mortal- clzal-acre1 lyatloiz, sl~ecrallst t11111 Jectlorz 
a~ial\srs r~izd sliilple clzerizrcal anal) rrs 

The Scottlsh Lime Centle Tiust, The Schoolhouse, 
Rocks Road, Challestown, Flfe KY 11 3EN 
Telephone 01383 872722 

Cher71lcal arzrl X-my rriznl~s7s 

Constiuction Mateiials Consultants Ltd, Wallace 
House, Whltehouse Road, Stiilillg FK7 7TA 
Telephone 01786 434708 
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