














































































Preservation Treatments 

Water-repellent coating improperly applied gives a blot­
chy appearance to the stonework. Photograph: Walter 
Smalling. 
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Caulking 
A resilient (semi-drying or slow-drying) mastic 
compound, usually of a synthetic composition 
such as silicone or acrylic, used to seal cracks, 
fill joints, prevent leaks and, in general, pro­
vide weatherproofing and. waterproofing. Most 
caulking materials used today are non-historic 
materials (i.e., synthetic) and are used pri­
marily in new construction. Caulking should 
not be used as a substitute for mortar in re­
pointing; however, it does have some useful 
application on historic masonry, to seal bet­
ween materials of different coefficients of ex­
pansion, such as caulking around wood or 
metal windows on a masonry building. 

Caulking used as weatherproofing between window frame 
and masonry wall. Photograph: National Park Service. 
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Cleaning Methods 

Abrasive Cleaning 
Abrasive cleaning methods include all tech­
niques that remove soil, discolorations or 
coatings. Such techniques involve the use of 
certain materials which impact and abrade the 
surface under pressure, or abrasive tools and 
equipment. Sand, because. it is readily avail­
able/ is probably the most commonly used type 
of grit material. However / many other mate­
rials may be substituted for sand and all can 
be classified, in varying degrees, as abrasive 
substances: ground slag or volcanic ash, 
crushed (pulverized) walnut or almond shells, 
rice husks, ground corncobs, ground coconut 
shells, crushed eggshells, silica flour, syn­
thetic particles and glass beads, to name a 
few. Even water under pressure can be an 
abrasive substance. Tools and equipment that 
are abrasive and damaging to historic build­
ing materials include wire brushes, rotary 
wheels, power sanding disks and belt sanders. 
The use of water in combination with grit may 
also be classified as an abrasive cleaning 
method. Depending on the manner in which it 
is applied, water may soften the impact of the 
grit, but water that is too highly pressurized 
(over 400 psi) can itself be very abrasive to 
historic masonry. There are basically two dif­
ferent methods which can be referred to as 
"wet grit." One technique involves the addi­
tion of a stream of water to a regular sand­
blasting nozzle, done primarily to cut down 
dust, and has very little, if any, effect on 
reducing the cutting action of the grit par­
ticles. With the second technique, a very small 
amount of grit is added to a pressurized water 
stream. This method can be somewhat gentler / 
its abrasive action controlled by regulating the 
water pressure and the amount of grit fed into 
the water stream. Other more euphemistic terms, 
such as "hydrosilica blasting" or "silica 
dusting/" are used to refer to some abrasive 
cleaning methods, usually sandblasting. 
Abrasive cleaning is generally not an accep­
table cleaning method for historic masonry 
buildings except in a few very limited, and 
carefully controlled situations. 

( continued) 
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Abrasive Cleaning (continued) 

Photograph: National Park Service. 
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Chemical Cleaning 
Chemical cleaners for historic masonry 
bUildings are of two types: acidic (low pH) 
cleaners which are formulated for use on most 
granite, slate, sandstone, and all non-cal­
careous stones, and unglazed brick; and alka­
line (high pH) cleaners which are used on acid­
sensitive masonry materials, such as limestone 
and marble, glazed brick and glazed terra cot­
ta. Common to both types of chemical cleaners 
is the inclusion of surfactants (organic com­
pounds with powerful properties of detergency 
and wetting). Acidic cleaners must be removed 
from the masonry by a thorough water rinse or 
a "neutralizer." Alkaline cleaners are rinsed 
off in a two-part process: first they are given 
a slightly acidic wash, then a thorough water 
wash. 
Although chemical cleaning is generally an 
acceptable technique for cleaning historic 
masonry buildings, and certainly the most ef­
fective and least damaging method of remov­
ing paint, if not carried out with adequate 
precautions, it can also be damaging to his­
toric masonry. Some of the potential hazards of 
chemical cleaning include inappropriate or too 
strong a chemical solution, cleaning during 
cold weather or when there is a possibility of 
frost, insufficient rinsing of the masonry after 
application of the chemical mixture, and en­
vironmental or health hazards. 

Chemical cleaning to remove urban dirt and pollution 
from granite without causing damage or abrasion to the 
surface of the stone. 
Photograph: H. Ward land/. 
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Paint Removal 
Total paint removal from masonry can usually 
be accomplished only with the application of 
chemical paint removers containing either 
alkalis such as sodium or potassium hydroxide, 
or organic solvents such as methylene chloride 
or combinations of other solvents . The dissolv­
ed paint is then rinsed from the masonry using 
a low pressure water wash. Most of these com­
merCially prepared paint strippers also contain 
a thickening agent or gel that enables the 
remover to cling to a vertical surface. 
Most paints are soluble in organic solvents; 
paints which have a linseed oil binder are also 
soluble in alkalis. Some other coatings, such 
as lime washes (including whitewash or color 
wash), are soluble in acid . None of these paint 
removal methods is without problems, however. 
Both organic solvents and alkalis can be dan­
gerous to cleaning personnel. Organic solvents 
are expensive, and can also spread stains 
deeper into the masonry (unless used in poul­
tice form-not always a practical method if re­
moving paint from large areas); alkali-based 
cleaners can cause efflorescence unless the 
masonry surface is pre-soaked, and after 
cleaning, is thoroughly rinsed with water. 
Sometimes after cleaning the surface must be 
neutralized by rinsing with a mild acidic solu­
tion such as acetic acid, or brownish stains 
may occur if there are any iron compounds in 
the stone. Acidic cleaners can also result in ef­
florescence, or yellow staining, and can cause 
considerable damage to adjacent shrubbery, 
metalwork and glass. 

Because of the problems inherent in any 
chemical removal of paint from masonry, it is 
not advisable to undertake such a project 
without first weighing the pros and cons of 
total paint removal, and of course, carrying 
out tests in an inconspicuous location on the 
building. Limited paint removal or removal of 
excess layers of paint or badly peeling paint in 
preparation for repainting, should be carried ' 
out by hand using natural bristle brushes and 
hand scrapers. 
Paint which is significant as a historic finish 
should not be removed from those buildings 
which were painted initially or soon after con-
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struction, either for aesthetic reasons or to pro­
tect inherently poor quality brick. 

Paint removal from sandstone. Photograph: Baird M. 
Smith, AlA. 

43 



Preservation Treatments 

Poulticing 
A technique used for cleaning or removal of 
stains from porous masonry. The principle of 
poulticing is to draw the stain out of the ma­
sonry, to be reabsorbed by the poultice mate­
rial, while other cleaning methods would just 
tend to redeposit the stain in the masonry or 
push it deeper into the masonry. A poultice is 
composed of an absorbent material, such as 

Poultice is applied (saturated with solvent appropriate to 
remove particular stain). Polyethylene sheet prevents too 
rapid drying of poultice. After poultice has dried out, the 
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talc, fuller's earth, whiting, or even shredded 
paper that has been saturated with a solvent 
chosen to dissolve the specific type of stain. 
Poultices may be successfully applied to 
remove such stains as: oil, tar, plant materials 
(lichens and algae), graffiti (including spray 
paint), metallic stains such as iron and copper, 
and occasionally, some types of salt deposits or 
efflorescence. 

pack is removed carefully by hand with the aid of wooden 
spatulas. Finally, the column is rinsed with water. 
Jllustration: Christina Henry. 
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Water Washing 
Water washing may be the most versatile and 
gentle technique used for cleaning, or dirt 
removal , from historic masonry buildings. Dif­
ferent water washing methods include: pro­
longed spraying using a fine mist, high or low 
pressure washes, steam, water in combination 
with detergents, and water in combination with 
chemicals. But even simple water-based clean­
ing procedures and high pressure (over 400 psi) 
water blasting can damage historic masonry . 
The large quantities of water necessary to 
clean a large structure can seep into the ma­
sonry, often causing corrosion of hidden metal 
elements, and consequent staining of the ma­
sonry. Water used for cleaning may contain 
minerals or may bring out impurities in stone 
masonry causing permanent discoloration of the 
stone. Soft water, for example, should not be 
used on carbonate stone because of the pos­
sibility of dissolution of the stone . Any wet 
method of cleaning must be carried out only 
when there is no danger of frost or freezing; if 
there is not adequate time for thoroughly 
saturated masonry to dry out before a frost, li­
quid water may freeze inside the masonry, re­
sulting in hastened deterioration and eventual 
spalling. Water washing is also an effective, if 
sometimes temporary, technique for removing 
efflorescence from the surface of masonry. 

Steam cleaning, another method of water 
washing, is no longer as popular as it once 
was, in part because it is slow, generally no 
more effective than plain water, and poses 
safety hazards to the operator. However, it is 
still useful in some stain removal and as a 
means of removing dirt from highly carved or 
highly ornamented surfaces without risk of 
abrading the surface. Steam is generated in a 
flash boiler, and directed against the masonry 
surface at a low pressure of about 10-30 psi us­
ing a nozzle with a Y2 inch aperture. Deter­
gents and chemicals may be added to supple­
ment the cleaning power of the steam. 

46 



Preservation Treatments 

,.- /' / 
,.-

/' / 
./ / 

/' / 
/ 

/ 
/ 

Water washing over an extended period of time using a 
line spray or mist to gently soften areas of heavy dirt 
deposit. Water is sprayed through holes of a pipe or hose 
suspended from above area being washed. Illustration: 
Christina Henry. 
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Composite Patching/ 
Plastic Repair 

A repair treatment carried out by patching 
selected areas of deteriorating masonry with a 
cementitious material. Plastic repair can be 
quite successful if limited to small cavities or 
small areas of missing stone (no larger than 1-3 
inches deep). If carried out by a skilled work­
man, plastic repair can sometimes be less ob­
trusive than a replacement in natural stone, 
and much cheaper. Mixes vary according to 
the type of masonry being repaired, but are 
based on a cementitious mix, and should 
always be weaker than the masonry being 
repaired. Sand and/or crushed stone is the 
usual aggregate. Some artificial coloring may 
be needed to make the patch blend in with the 
historic masonry, but it may reduce the 
strength of the repair and the color may fade. 
While larger patches may seem to require ad-

r. Original stone face. 

Create mechanical key by 
undercutting edge and chisel- -

ing surface. 

~ Deteriorated area of stone. 

!) 
==::::;:====::::===ii(~ Loose friable stone. 
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ditional support, in the form of stainless steel 
or polyester pins or anchors, use of such sup­
plementary devices is not always very satisfac­
tory. Successful composite patches should 
match the stone in color and texture, replicate 
surface tooling, adhere well to the stone 
substrate, and should not cause deterioration 
of surrounding stone. In comparison with 
natural stone, plastic repairs can look rather 
dull and lifeless, and for this reason also, 
should be used only in small areas; however, 
such repairs can sometimes be painted to 
match adjacent areas of masonry. If composite 
patching or plastic repairs are carried out us­
ing too hard a mix, they may not adhere, or 
may accelerate weathering and deterioration of 
the adjacent natural stone, partly because of 
the different rates of expansion. This type of 
repair may also be referred to as dental repair, 
and is sometimes appropriate for delamina­
tion, exfoliation, or spalling. 

Scratch coats 
and tool surface of finish 
coat to match stone. 

Maintain jOints in new surface 
of patch and repaint with 
moriar . 

.:::::::::=~==~. L.--' 

Shape cementitious patching material to match original 
profile of stone. Maintain joints in new patched surface 
and repaint with mortar. Illustration: Christina Henry. 
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Consolidation 
Consolidation is a process carried out in a ef­
fort to strengthen masonry, particularly natural 
stone and concrete and is generally undertak­
en in an attempt to bring back together or con­
solidate deteriorating or disintegrating mason­
ry (through crumbling. friability. spalling. or 
loss of binder in sugaring). Consolidation 
generally involves application of an inorganic 
substance such as barium hydroxide or injec­
tion of some type of a chemically-curable 
monomer such as methyl methacrylate and 
n-butyl methacrylate or a clear silicone 
polymer such as the group of silanes, sil­
icones, alkoxysilanes, and silicone esters. 
Silicone surface coatings, wax or other water­
repellent coatings are also often tried as con­
solidants-often without success. The difficulty 
or near impossibility of achieving a deep 
enough penetration or impregnation of the ma­
sonry with a consolidant makes the application 
of consolidants of somewhat dubious value at 
this time. However, it is anticipated that in 
coming years with continued scientific re­
search, a consolidant will be perfected with 
qualities of greater penetration, and which will 
actually perform as a true masonry consolidant. 
Limewater is the clear saturated solution of 
lime in water (slaked lime or calcium hydrox­
ide) and traditionally was applied to historic 
limestone in Great Britain as a kind of natural 
consolidant. 
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A barium hydroxide cansolidant (nearly invisible in the 
photograph) has been applied here in an attempt to con­
solidate this sugaring marble. Photograph: Christina 
Henry. 
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Dampproof Course 
Installation in masonry of a horizontal layer of 
material which is impervious to water, such as 
tile, slate, lead-cored bituminous sheet or 
bituminized felt, polyethylene sheeting, or 
metal, to prevent the capillary rise of mois­
ture-rising damp-from the ground into the 
masonry wall. Historically, some masonry 
buildings were constructed with a dampproof 
course, but usually dampproof courses must be 
added later as a remedial measure to correct 
problems caused by rising damp. A traditional 
dampproof course is not installed without dif­
ficulty, as a continuous horizontal course must 
be cut out of the mortar or brick at a level just 
above the ground and below first floor joists, 
and the dampproofing material inserted in an 
uninterrupted horizontal course. This system 

The horizontal row of white dols in Ihe brick headers in­
dicates that a chemical dampproof course has been in· 
jected. Photograph: Baird M. Smith, AlA. 
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can be utilized on walls that are regularly 
coursed and stable. If the mortar is severely 
deteriorated, the wall may be too unstable to 
cut out the joint without dislodging masonry 
units above. For walls more than eight inches 
thick, it may be necessary to work from both 
sides. Because of the difficulty of inserting 
this type of dampproofing, in recent years 
other techniques have been devised such as 
injection of a chemical dampproof course, in­
sertion of a synthetic or plastic course, and 
a system based on electro-osmosis to create a 
dampproof barrier. 
Some type of dampproofing treatment may be 
necessary to minimize subflorescence, or to 
eliminate the source of moisture which is car­
rying harmful salts into the bUilding. 
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Dutchman Repair 
This type of partial replacement or 
"piecing-in" can be done either with natural 
stone or with a pre-cast imitation as a treat­
ment for chipping stone. It involves replacing 
a small area of damaged stone with a new unit. 
The new stone is either wedged in place or se­
cured with an adhesive. The joint between new 
and old should be kept as narrow as possible 
to maintain the appearance of a continuous 
surface. 

Dutchman repair using sandstone to match original tooled 
sandstone. Photograph: Anne E. Grimmer. 
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Epoxy Repair 

Repair carried out by patching selected areas 
of deteriorating masonry using an epoxy mix­
ture, which is part of a class of synthetic , ther­
mosetting resins which produce tough, hard, 
chemically resistant coatings and excellent 
adhesives. Epoxy resins can be used for 
repairing broken stones, and are particularly 
good for putting back together small, carved 
or other decorative details. Epoxies can also 
sometimes be used to repair small defects, im­
perfections, or thin pieces of detached stone 
by veneering or "gluing" on new replacement 
pieces. 

Epoxy repair of broken terra cotto baluster in which epoxy 
is applied to the break. The broken piece is reattached 
and the joint smoothed so repair is not visible. 
Jllustrofion: Christina Henry. 
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Mechanical Repair 
This treatment may be defined as the use of 
cutting back, drilling, reinforcement pinning, 
and grouting methods to fasten together frac­
tured masonry. This type of repair may be ap­
propriate for use on the following kinds of 
deterioration: cracking, delamination, de­
tachment, and exfoliation. Each of these 
problems merits a slightly d ifferent variation 
of mechanical repair. 

Mechanical repair of detached tombstone using grout and 
pins. IlJustration: Christina Henry. 
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Replacement/Patching with Like or Com­
patible Substitute Materials 
The replacement of missing, broken, cracked 
or otherwise deteriorated historic masonry 
units with a new piece or pieces of the same 
material, such as stone, terra cotta, brick or 
adobe. This repair technique is generally 
preferable to repair with a non-matching or 
synthetic material, if suitable matching mate­
rials are available. 
Areas of adobe that have been subject to cov­
ing should be patched with adobe, using clay 
with a texture and color close to the original, 
after improving the drainage and eliminating, 
if possible, the moisture problem. Cracking in 
adobe may be repaired using a procedure 
similar to repointing. It is necessary to rake 
out the cracks to a depth of 2 or 3 times the 
width of a mortar joint to obtain a good "key", 
and patch with adobe mud. 

(continued) 

The two sections in the center have been replaced with 
marble matching the original. Photograph: Anne E. 
Grimmer. 
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Replacement/Patching (continued) 

Once stone de lamina tion or exfoliation has 
begun, there are at this time no methods of 
consolidation or of preventing further deterio­
ration known to be completely successful. If 
the degree of delamination is only slight, it 
may be best to leave the stone as it is. In some 
instances however, there are several primarily 
cosmetic repair techniques which may be suc­
cessful. If the block of stone is thick enough 
(and does not have decorative detailing), one 
method is to cut back the delaminating layers 
to sound stone, or another approach might be 
to remove the delaminating stones, then 
reverse and replace them on the facade. If 
these techniques are not feasible, it may be 
necessary to replace the deteriorating stone, 
either with matching stone, or a stone-like 
substitute (such as precast concrete or cast 
stone); or patch individual stones with a 
cementitious mixture; or cover the dete­
riorating stone facade with a stucco coating 
and scoring the surface to resemble blocks of 
stone, after cutting back to sound stone. In­
dividual masonry units, badly damaged or dis­
figured by chipping. erosion. or weathering. 
may have to be replaced with a matching ma­
sonry material, an appropriate substitute ma­
terial, or patched with a cementitious mixture. 
Like delamination, there are no satisfactory 
treatments known to prevent further spalling. 
but there are a number of repair techniques 
available which may sometimes be at least tem­
porarily successful. Depending on the cause, 
and the degree of severity of the spalling, 
there are a number of options. If deteriora­
tion is severe, the historic masonry can be 
resurfaced with natural stone or brick veneer; 
or the deteriorated masonry units patched with 
like or compatible substitute materials (such 
as cast stone or concrete) . 
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Repointing/Tuckpointing 

Repointing, or tuckpointing, is the process of 
removing deteriorated mortar by hand from 
the joints of a masonry wall to a depth of Y2 to 
one inch, replacing the deteriorated mortar 
with new mortar, and finishing the joints with a 
profile to match the original. Ideally, repoint­
ing mortar should duplicate the original as 
closely as possible. This frequently means us­
ing a soft, high-lime content mortar that is 
softer (measured in compressive strength) than 
the bricks or stone and no harder than the 
historic mortar. Repointing mortar for most 
historic bUildings (constructed before the 20th 
century) should ideally be composed only of 
lime and sand in water. White portland cement 
may be substituted for up to 20% of the lime to 
achieve workability or plasticity without ad­
versely affecting the most desirable qualities 
of lime mortar . It may also be necessary to add 
pigment, crushed shells or colored sand to 
achieve a mortar that resembles the original. 
In British usage, tuckpointing refers to a 
method of pointing in which a lime putty or 

Joints fjlled~'~' ~~~ 
too full. 

Wide 
feather 
edge 
susceptible 
to spalling. 

~ 
Joints ..... ~~~ 
slightly 
recessed. 

(continue d ) 

Comparison of visual effect of full mortar join ts vs. slightly 
recessed joints. Filling joints too full hides the actual joint 
thickness and changes the character of the original brick­
work. Illustration: National Park Service. 
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Repointing/Tuckpointing (continued) 

mortar (white or black) is placed over a reg­
ular mortar joint as a decorative treatment 
to give the illusion of very fine jOints . 
Use of a scrub coating or face grouting is 
generally not an appropriate treatment for his­
toric masonry and should not be substituted for 
repointing. 
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