CHAPTER 5

Recommendations for Repair and Maintenance
I. Introduction
Maintenance has been called the unwanted stepchild of restoration.
Maintenance is on going, undramatic, and tedious. But it is highly necessary
for the preservation of historic homes and other buildings. Good
maintenance is what keeps old buildings going. Good maintenance, in
fact, can make more thorough restoration or rehabilitation unnecessary.
This chapter concentrates on some major maintenance problems and
outlines basic steps for repairs and periodic work. Generally, the procedures
covered here do not come before the Historic Preservation Commission;
they are advisory only. However, depending upon the degree and the
number of changes, some maintenance measures can be character altering.
Reroofing, repairing a porch, or rebuilding a chimney, can all add up to a
character change. Owners, therefore, are advised to consider the extent of
the change when determining whether or not their projects need prior
approval by the Historic Preservation Commission. Small repairs and ongoing maintenance require no prior approval. Major repairs and longdeferred maintenance may.

or heavier roofing material.
4. Roof slope is expressed in terms of the rise in inches of run. For
example, a roof with a rise of four inches for every 12 inches of
distance would be described as having a "four in 12 rise." The rise
is important in choosing and applying materials. Roofs with low
rises, for example, would not be suitable for wood shingles or some
asphalt shingles. The relative rise should be carefully considered
when selecting materials.
5. Roofs are ranked according to their fire-deterrent ability, as Class
A, B, C or Unclassified. Usually Class C will meet local code
requirements.
B. Wood Roofs
Wood roofs are probably the most traditional in Madison. Many
new, asphalt-shingled roofs were originally wood, primarily wood
shingle. Wood roofs come in two types: shakes and shingles. Shakes
are hand-split tapering pieces. They are usually 18 or 24 inches long,
and of random widths. These are probably the earliest roofing material
in Madison, though no original shake roofs remain. Shingles are
comparable to shakes, only they are sawn rather than hand-split.
Shingles come in 16, 18 and 24 inch lengths, and in one, two, three,

II. Roofing and Roof Repairs
Roofs are one of the most frequently replaced and repaired building
components. Traditional wood roofs often-lasted as little as ten years.
Modern wood preservatives can extend their life. Asphalt shingles are
meant to be replaced every 15 or 20 years, depending upon their quality
(and warranty). Metal roofs are subject to rusting and deterioration. While
long lasting, they too often need replacement.
Generally, it is recommended that roofs be replaced "in-kind," or that an
appropriate roofing material be selected. The owner of a large, high style
house with an asphalt roof would be expected to replace his roof with
asphalt. This would require no prior approval by the Commission. However,
the owner may choose to use a standing seam metal roof instead. Such a
choice would generally be approved - as a change in keeping with the
character of the building - but would need Commission approval.
Owners are encouraged to pick a roofing material in keeping with the
style and overall character of their building. Generally, wood, metal, and
asphalt would be approvable for all buildings. Slate or tile would be
appropriate for some high-style buildings, but rarely for more modest
dwellings. Please consult Chapter Three above for further clarification.
This chapter concentrates on repairs rather than appropriate choices of
materials. It assures that the material being replaced or repaired is what is
already there. If, however, a substitute material is being used, some of the
general prescriptions will still apply.

Shakes vs. shingles. Shingles are split, shakes are sawn. Three typical
shake types, above from left: hand-split and resawn, taper-split, and
straight split.

and four grades (number one being the best). Both shakes and shingles
are hung on battens, usually with nails forming a hook on the batten.
They should never be attached to solid decking, such as plywood, as
they need to "breathe." Eighteen-inch strips of roofing felt can, however,
be used as an underlayment for shingles.

Yes

A. General
There are a number of basic things of which owners should be
aware:
1. The better the roofing material, the longer lasting the roof. High
quality roofing material greatly extends the life of any roof.
Institutions especially should consider using the highest-grade
materials. Materials such as slate and copper can, in fact, last
indefinitely and over time more than pay for themselves.
2. Roofing material is priced by "squares." A square is a ten by ten
foot, or 100 square foot, section. Prices are given both for materials
and for labor. Often a cheaper material will require the same labor
costs, so apparent savings on materials should often be reconsidered
in this light.
3. Roofing problems can be the result of the failure of support systems.
Decking, battens, rafters should all be inspected. Sometimes the
structural system is inadequate for the roofing material. Always
consider the bearing capacity of your roof when considering a new

Maybe

No

Traditionally, shakes and shingles were hung on battens, as shown left.
Modern techniques of attaching directly can cut the life of wood roofs
(middle). A compromise is battens attached to decking (right).
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Wood roofs were once notoriously short-lived. But this is now less
true. Shingles have been traditionally made from Western red cedar,
though some Eastern white cedar and pine are now used. Both shakes
and shingles can be pressure-treated with both fire retardant (to Class
C) and wood preservatives. A good cedar roof can be expected to last
20 years. Pressure treated wood can last 25-30 years, and with repeated
applications -at five-year intervals - of wood preservative can last even
longer.
1. Substitute wood materials: There are several modern manufactured
materials that can substitute for wood: composite wood shakes,
containing fire retardant chemicals, are now available. These
duplicate the heavier profile of shakes. Also, mineral fiber (asbestos)
and cement shingles, also called reinforced concrete shingles, are
made in wood patterns. Such materials are used in many restorations,
including Colonial Williamsburg, and fairly successfully duplicate
the appearance of heavier wood shingles. The cement, however,
tends to allow moss build-up, which must be removed periodically.
2. Repairs: Wood roofs are generally replaced not repaired. However,
individual wood shingles or shakes can be replaced. Usually the
nail is cut with a ripper and a copper tab is added to hold the new
shingle. Care should be taken to match the color and character of
the original as closely as possible. When replacing wood shingles,
galvanized nails or copper should be used.

Slates are attached with metal nails into or hooked above spaced
wood nailers, sometimes called battens or purlins. Good quality copper
nails are recommended. (Savings on fasteners is an unwise economy,
since much of the cost is in the labor not the materials.) As with other
roofs, slate is priced by the square, both for materials and installation
costs.
1. Slate Repairs: Slate roofs can and should be periodically repaired
by professional roofers. Broken and missing slate should be identified
annually, and replaced where necessary. Many roofers keep a few
pieces of slate on hand (sometimes from demolitions) for spot
work of this kind. Suppliers are generally reluctant to supply less
than a square's worth of material. An effort should be made to
match the visual qualities of the original. Consolidation of existing
slates or substitution of slates used elsewhere on your building in
order to avoid spotty repairs is a possible option.

To repair slate, remove nail or pin with a ripper and support replacement
with a copper tab. In most cases professional help will be required.

A typical problem for slate is the failure of the fasteners. For a few
failed or rusted nails, copper tabs, which hold the slates in place,
can be inserted. Usually the rusted nail is cut with a ripper and the
tab inserted without removing the surrounding pieces. If fastener
failure is more general, it may be wisest to replace all the fasteners
by removing the slate, correcting any possible structural problems,
and then reattaching the original slates with high quality copper
fasteners. More experimental interior foam reinforcing systems are
not recommended. A note of caution: Care should be taken not
to stand on a slate roof, as the slate is subject to breaking. Always
use proper scaffolding for repair work.

Individual shingles or shakes can be replaced and
held with a tab.

C. Slate Roofs
Slate is one of the most long-lasting roofing materials. Historically,
little slate was used in Madison. The Madison Morgan Cultural Center,
the old grade school, is one of the exceptions. Generally, slate would
have been used on relatively high style buildings only. Because of its
long life, it would typically be used on institutional buildings where
long-term maintenance takes precedence over quick results.
Good quality slate roofs can last indefinitely, given proper repair.
Vermont and Virginia slates are generally thought to be the longer
lasting. Pennsylvania slates are more susceptible to delamination and
flaking. Still, any slate roof can be expected to last at least 50 years.
Slates come in blue, black, gray, purple, green, and red. The texture
can be either smooth or rough. Victorian-era slate roofs often used a
variety of colors, sometimes in elaborate patterns.

Care should be taken, especially when working on masonry roofs, not to
step directly on the slates or tiles. Roof scaffolding is always necessary.

2. Substitute Slate: There are a number of both concrete and mineralfiber reinforced tiles that substitute for slate and suggest much of
the original appearance of slate. However, these tiles are often
more uniform in character and lack some visual qualities of slate.
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Cost for installation is also roughly comparable, though the material
is somewhat cheaper. Generally, slate would be better replaced
with slate.
Some asphalt shingles at least carry the color and general "feel"
of slate, though shingles clearly do not imitate the original
appearance of slate directly. There are instances, however, where
owners feel that the expense of replacing a slate roof is just too
great. Asphalt, a far cheaper material, could in many instances be
considered an adequate - though far inferior - roofing material, but
such a substitution would require Commission review.

with lips that overhang battens for secure fastening.) All tiles usually
rely on battens and, as with slate or wood, do not usually require solid
decking. Roofing felt (rolled roofing) can be used as an underlayment
for some tile roofs.
1. Tile Repairs: Periodic repairs are important to the life of tile roofs.
Tiles should be replaced individually as necessary. As with slates,
copper tabs can be used to secure loose or replacement tiles.
An effort must be made to match original tiles. In some cases
consolidation of tiles might be necessary, reusing older tiles on the
same surfaces and utilizing newer tiles in less visible areas. Combining
tile with other materials is generally not recommended as a
compromise solution.
Cold or hot roofing tar should never be used even for temporary
repairs to tiles. These stopgap measures discolor and permanently
damage tile roofs, without really solving the problem.
Caution: As with slate roofs, never stand on tile roofs without
laying out scaffolding to distribute your weight. Tiles crack and
break easily.
2. Substitute Materials: Readily available, tinted concrete tiles can
be substituted for terra cotta. Concrete tiles are equally long lasting.
But they lack much of the more individual or variegated character
of real tiles. Installation costs are comparable. Metal substituted for
tile in some historic instances. Presently, metal "tile" roofs can be
as expensive as original terra cotta, though installation costs can
be lower.

D. Tile Roofs
Tile roofs are as rare in Madison as slate roofs. However, tile is an
appropriate material for many Spanish Colonial, Colonial Revival,
and Craftsman buildings and could be considered for some other
buildings as well.
Tiles come in a variety of patterns. Traditional French and English
roofs were covered with flat, interlocking pantiles, a type of tile also
manufactured in Georgia. Spanish tiles, which are rough "S" shaped in
profile, and interlocking "V" profile barrel, or Mission, tiles are also
common shapes.
Tile is a long-lasting material, like slate. Properly maintained tile can
last indefinitely. Again, like slate, failure usually is the result of structural
problems - the wood frame holding the slates - or pin failure. High
quality copper nails are recommended for tile installation with pantiles.
Barrel Mission tiles usually do not require nailing. (Many tiles are built

French tile

English tile

Mission tile

Metal has historically substituted for tile, as these examples, still available,
demonstrate.
Shingle tile

E. Metal Roofs
Surprisingly, metal roofs are now considered historic. Standingseam, sheet-metal roofs date commonly from the early 19th century.
Interlocking plate roofs of various kinds go back at least to the mid
1800s. Even humble corrugated has a long history of use, at least on
secondary buildings and for more modest structures. Metal roofs can
be both handsome and long lasting. Briefly, these are some of the
characteristics of some metal roofing types:
1. Copper: The "aristocratic" of roofs. Copper roofs are expensive,
but durable. They eventually age, to take on a greenish patina.
Generally copper roofs are found on more expensive institutional
buildings. Copper would also be appropriate for some more elaborate
houses. Installation is difficult and requires experience and expertise.
Generally, copper comes in sheets, which are welded and attached
with interlocking standing seams. Copper is also a good flashing
material (see below, under "Flashing").

Spanish tile

Spanish tile, installed
with battens
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plain sheet metal
Flat seam

Seamed metal roofs. The
seam can be created in a
number of ways, but must
prevent water penetration.
Note how the metal covers
the nails in both examples.

corrugated

Standing seam
V-crimp

2. Terne-plate: An alloy of tin and lead over steel. This is a highquality roof, generally installed in long sheets with interlocking
standing or batten seams, though plates - often duplicating historic
patterns - are also available. Again, trained and experienced roofers
are required for proper installation.
3. Tin-plate: An early type of metal roof, really tin over steel or iron.
Tin-plated roofs - the "tin roofs" of tradition - need periodic painting
for protection against rushing. Iron oxide pigments in a medium of
linseed oil was a typical paint, giving such roofs a traditional red or
brown-red color. Tin plate is not generally available today and has
been replaced by terne-plated and galvanized metal.
4. Zinc-plated/Galvanized: A layer of zinc or iron on, now, mostly
steel. The zinc traditionally was added by hot dipping. But even by
the late 19th century galvanizing was substituted in the
manufacturing process. Galvanized metal roofs came in a variety of
patterns and shapes. Common forms are "V" crimped and
corrugated, both typical roofing materials for more modest buildings
and secondary structures. As with "tin roofs," galvanized roofs
require periodic painting for durability. It is generally recommended
that roofs be allowed to age for a season or two before painting.
5. Baked Enamel: Steel-baked enamel (pre-painted) roofs are
increasingly available. Such roofs are long lasting and can save the
later trouble of eventual painting required for all other steel roofs.
Appropriate red and brown-red colors are generally available. (Even
baked enamel roofs will eventually require painting, however, so
costs for this should be factored into any choice.)

V-crimp (variant type)

V-crimp (variant type)
Common types of sheet metal roofing. V-crimp is the most common in Madison.

Common Metal Roofing Problems and Repairs:
Metal roofs are subject to rusting, fatigue, and structural failure. The
chemical action of air and water-born pollutants, especially acid rain, also
take their toll. Improper use of materials, such as steel nails in copper
roofing, or the wrong choice of flashing material can result in deterioration
through galvanic action.
Generally, metal roofs must be repainted periodically. Metal plates can
be replaced individually, and a number of manufacturing firms have now
begun remaking historic patterns. Sheet metal roofs can be welded and
new sections introduced, though generally if major damage is obvious, it
would probably be less expensive in the long run to replace the whole roof.
Temporary patches, including roofing tar, are not recommended. Such
patches are unsightly and of only limited reliability or utility.
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Popular V-crimp roofing. Common especially on modest houses. (Please
see 2 lower right photos on previous page and 2 photos below.)

Hexagonal-patterned shingles.
several early shingle patterns.

One of

When installing asphalt roofing, care should be taken to apply an
undercoat of rolled roofing. Loose or damaged boards should be replaced
or repaired, new decking applied where necessary. All joints or
connections over other elements, such as chimney and/or dormers,
should be properly flashed (see "Flashing" below).

The classic three-tab composition
(asphalt or fiberglass reinforced) roofing.

No

A wide range of colors are common for asphalt roofing. Traditional
colors are gray and black; the most common asphalt roofing colors in
Madison. Newer white or tan roofs usually look less appropriate on
historic buildings, though green and imitative colors - such as slategreen, gray, or "weathered wood" - are often appropriate in appearance.

Yes

A hint for installing sheet metal roofing: Be certain to include a “drip
edge” to prevent moisture from “backing-up.”

F. Asphalt Roofing
It is difficult to realize that even asphalt roofing is historic. First
introduced in the 1910s and 20s, asphalt is now the most common
roofing material in towns like Madison.
Asphalt roofing, either organic (cellulose with asphalt) or fiberglass
reinforced asphalt, comes in a number of grades and a wide variety of
colors and textures. Highest quality roofing is referred to as
"dimensional." This roofing consists of thicker shingles, which provide
more relief and shadows, making it look more like wood shingles.
Higher-grade shingles also have higher fire ratings. Some better asphalt
roofs are given Class A ratings.
Generally, asphalt can be applied over existing asphalt roofing. Many
codes (or roofs) will not allow for more than two layers. A diamondpatterned roofing has been used traditionally in the region for a third
layer. When the roofing material has built up significantly, it is better
to remove the old shingles and get down to bare surface. This allows,
in turn, for repair to decking.

A typical asphalt roof over felt and, in this case,
wood shingles.

Shingles generally come in three tap strips, measuring 36 x 12 inches.
The shingles are usually coated with a factory-applied adhesive, which
sticks after installation. Galvanized roofing nails are generally
recommended for application.
A good asphalt roof, particularly a fiberglass-reinforced roof, can last
as long as 25 and more years.
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Repairs to Asphalt Roofs:
Asphalt roofs can usually be repaired with matching shingles. Existing
shingles can be lifted and new shingles inserted. It is also possible to
cut out damaged or deteriorated sections and replace in kind.
Often, leaking asphalt roofs mean other problems, however. Usually
the decking is deteriorated, causing pockets for water collection. In
such instances care must be taken to repair decking as well. Roofing tar
and epoxy caulk can deal with localized problems for the short term.
However, long-term solutions would generally require more thorough
repairs and replacement.

Some obvious locations for flashing.

Either insert new shingle or renail damaged shingle. Cover nailheads with
roofing cement. Small repairs such as this can help sustain an asphalt roof.

G. Rolled Roofing
Cellulose (paper) impregnated with asphalt roofing, known as
roofing felt, is a traditional material for roofs with low slopes or for flat
roofs. This type of roof is appropriate for most historic buildings,
particularly in areas not visible from below. Rolled roofing is commonly
used on buildings with parapets and on porches. Both hot and cold tar
techniques are used for installation.
Rolled roofing generally has a limited lifespan, usually no more than
ten years. Care should be taken to ensure that decking is even and in
good repair.

Comparable spot repairs can be made to rolled
roofing or felt roofs.

Three areas commonly neglected: valleys, drip edges, and sheds.

Substitutes for rolled roofing:
Newer, continuous membrane roofs can be substituted for rolled
roofing. Various fiberglass reinforced and vinyl membranes have been
introduced, replacing both rolled roofing and rarer canvas roofing.
Their use is still experimental.

be set into bricks, creating a waterproof barrier, at chimney junctures.
A band rising up the side of the chimney serves as the next best
approach, though care should be taken to ensure a watertight seal.
Flashing should also be used along dormer walls, again extending under
the roofing material, and also at the edges of roofs, where splashing
from gutters is likely.
Flashing must create a continuous barrier. Any breaks will allow for
water penetration. All joints in the metal should be properly soldered.
It is also important that nails of the same material be used for installation
to avoid deterioration due to galvanic action.

H. Flashing
There is no substitute for adequate flashing for roofs. Joints in roofing
plains, or valleys, junctures of roofs with dormers and especially
chimneys must all be properly flashed. Copper or terne-coated steel are
the ideal flashing material. Life expectancy for both materials is as
much as 25 years. Galvanized metal will serve adequately, but obviously
has less durability.
It is important that flashing, which allows for contraction and
expansion of materials with different thermal coefficients, extend at
least four inches under the roofing material. For valleys, even greater
depths - up to eight inches or 12" - is preferred. Flashing ideally should

III. Dealing with Moisture
Moisture is the major cause of deterioration in buildings. Moisture
enters buildings in one of three ways: rainwater, either through leaks I
roofs or by wind-driven rain; groundwater, as a result of inadequate drainage
or a high water table; and by airborne moisture or humidity. All three
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roofs. A second is improved drainage, which helps direct water away from
buildings and also provides a way with dealing with groundwater. A third
concern is "rising damp," a condition where water penetrates up a building's
walls, as a result of evaporation. Finally, there is a concern with adequate
ventilation, both of unused areas, such as attics or basements, and in high
use areas such as kitchens and baths. All of these will be treated separately
here.
A. Gutters and Downspouts
1. Gutters: Gutters and downspouts are a continuation of roofing.
Gutters collect rainwater from roofs and direct it toward "leaders"
or downspouts, which in turn should direct the water away from
the building. There are a number of traditional gutter types. These
include: simple planks laid perpendicular to roofs, a crude primitive
gutter rarely encountered today; wood gutters, made from hollowedout wood pieces (still available today); internal or "boxed" gutters,
a common gutter type for many Greek Revival period buildings;
board gutters, again rare today; and metal or vinyl gutters, the most
common gutters today. Some traditional buildings, such as the
Thomason-Miller house on Main Street or the Episcopal Church,
have no gutters at all, substituting brick splash channels at the
perimeter of the building to perform the same function as roof
mounted gutters.

Chimney flashing. Ideally a double layer of flashing is installed. Sheet metal is first
attached to the roof surface, then overlapped along the side. A second larger sheet
is placed above the chimney. Roofing then covers the lower side of the flashing.
In the meantime, joints are scored along the brick face and surface interlocking
metal plates are secured. The bottom right shows the completed flashing detail.

Flashing is especially important for flat or parapet roofs.
Flashing (A) and counterflashing (B) must be used together to
prevent moisture penetration.
Relatively carefree brick splash channel – one traditional treatment.

The following are some general considerations:
a) Can your original gutters be repaired? It is generally important
that new gutters complement the historic character of a
building. Ideally, original gutters should be maintained and
repaired. If this is not possible, new gutters should match the
original as closely as possible.
b) Did or does your building have gutters? Consider also whether
your building ever had gutters. Many Craftsman-style
buildings were built with overhanging eaves which in
themselves helped cast water away from the building's
foundation - the main function of gutters. Adding gutters to
a Craftsman building can hide distinctive characteristics such
as exposed rafter ends (also called rafter tails). So consideration
should be given to whether to add gutters at all.
c) Do your original gutters function properly? Some gutters
were poorly designed and, as a result, have never functioned
properly. Box gutters often present particular difficulties for
maintenance. Leaves and silt gather in gutters, and
downspouts become clogged, causing damage throughout
buildings. Unless owners are certain that they can meet the
high maintenance standards required for boxed gutters and
are willing to undertake often costly repairs, they may wish
to consider alternative gutters

Proper installation of flashing over windows can help prolong the life of
both windows and lintels. Note the drip edge.

sources can result in the same kinds of damage: wood rot, due to high
moisture content in wood; termite attack, again encouraged by high
moisture levels; brick and stone deterioration, caused both by alternate
freezing and thawing and by water soluble salts either from the ground or
from the masonry material; degradation and deterioration of mortar in
mortar joints, due to erosion; and structural failure, as a result of any or all
of the above factors. Buildings must be made watertight. They must also be
able to "shed" water easily - including getting rid of trapped, airborne
moisture as a result of interior functions, such as bathrooms or kitchens.
Moisture problems can be dealt with in a variety of ways. One way is
with improved gutters and downspouts, which help conduct water off
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Often even suspended gutters function badly.
Questions to ask are: Do they slope in the right direction?
Are they large enough to handle the amount of water run
off? Are these areas where water gets trapped? Do connectors
between gutters and downspouts work properly? All such
factors can affect gutter performance.
Wood gutters – rare in Madison

2. Downspouts:
Downspouts direct water down and away from buildings. They
must be free of obstructions to function properly. They must be
continuous, meaning holes in the pipe can cause damage to
surrounding walls. And they must direct water away from buildings,
either by carrying it far enough from the building to avoid build-up
around the foundations, or they must open onto splash blocks and
on downward sloping ground in order to disperse water.
debris and screens over downspout holes should also be
considered. Remember too, that expansion joints will have
to be provided for the gutters to avoid metal fatigue.
Round, corrugated round, plain, corrugated
rectangular – all traditional downspout types.

Particularly problematic downspouts are hidden ones. Often
debris cannot be cleared from interior downspouts, a situation
which in time causes water to collect and damage surrounding
wood or masonry. Unless such downspouts can be properly
maintained, alternative solutions should be considered.

Boxed or concealed gutters.
Such gutters are always metal
lined. Failure of the lining can
lead to other problems.

The anatomy of a gutter/downspout system:
From the top: gutter, outlet, elbow, leader,
downspout, downspout outlet, and splash block.

c)

3. Repair of Gutters and Downspouts:
Gutters and downspouts can generally be repaired; either by
replacing sections or by repairing individually damaged parts. The
following are some specific repair procedures for different types of
gutters.
a) Wood gutters:
Boiled linseed oil and various commercial wood
preservatives can help extend the life of exterior molded
wood gutters. Wood hardeners and epoxies are expensive,
but can be used for smaller repairs. Usually replacement in
kind is the most convenient solution.
b) Boxed gutters:
Boxed gutters present major difficulties for repair.
Usually, the metal channels and flashing must be replaced.
Obviously, this is an expensive operation, so only the highest
quality material should be used, generally lead-coated copper.
Care must be taken to ensure that the boxed gutters perform
properly, that the slope is adequate and even, so that water
cannot be trapped anywhere. Screens to keep out leaves and
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Never repair boxed gutters with roofing compound or
roofing cement. This is only a stopgap measure and only
delays dealing with the problem.
Metal gutters:
Metal gutters have been commonly used since the
early 19th century. Metal gutters are usually made from
galvanized steel, either in a molded ("ogee") or half-round
pattern. Sizes vary from five to nine inches across and from
about four to eight inches in depth. They usually come in
eight feet sections.
Existing metal gutters can usually be repaired or
replaced section by section, and this is probably the best
approach. Metal gutters can be patched and soldered. Also,
fiberglass compounds are useful for fixing small holes. When
whole sections are deteriorated, new sections can usually be
ordered, if your particular gutter is not available in stock.
When replacing whole gutter systems, care should be
taken to select new gutters that match the original as closely
as possible. Half-round section gutters are the more
traditional. Though there are examples of historic ogeepatterned gutters, modern ogee-patterned or molded gutters
do not usually look quite right on historic buildings. Care
always should be taken to mount gutters correctly. Tabs should
never be nailed into the roof surface. Flashing, ideally, should
also be provided.
A note on painting metal gutters: Galvanized metal
should be allowed to weather for up to a year prior to painting.

clean of debris. For long-term maintenance, inexpensive
nylon or metal should be considered.

Metal gutters – by far the
most common now and
historically.

Patching gutters with fiberglass kits –
a simple solution for small problems.

A wire basket screen inserted in the outlet can help
prevent clogging of leaders or downspouts.

There’s no substitute for periodic cleaning!
Half-round and ogee patterns.

Probably the commonest method of attaching
gutters. Hangers were used more traditionally.
Note: this is the less traditional ogee pattern.

d) Substitute modern gutters:
Modern gutters are often made from enameled
aluminum or vinyl. The usual pattern is ogee. Such gutters
are generally not compatible with historic buildings and
detract from their overall character. Ideally, metal gutters
with a half-round profile are preferable.
e) Splash blocks for downspouts:
It is essential that water be directed away from
buildings. Splash blocks of masonry or even plastic can help
to distribute rainwater flowing from gutters and channel it
away from the building.

For durability all metal gutters will have to be painted at one
point. It is best to paint both interior and exterior surfaces.
Maintenance: Gutters must be cleaned yearly. Silica
from asphalt shingles, leaves, and other debris can clog gutters
and cause standing water. Downspout holes must be kept

A splash block – an often forgotten
component of a guttering system.

Two types of screening available for gutters.
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B. Perimeter Drainage
Another common moisture-related problem for old buildings is
inadequate or improper drainage. Just as water needs to be channeled
away from roofs, water must not be allowed to stand near buildings.
1. Soil Character:
Drainage problems can be both simple and complex. In simple
terms, the soil around a building's foundation should slope away
from the building, Ideally the slope should be at least three inches
of rise for every ten feet of slope. More complex problems often
concern soil types. Some soils are more permeable than others,
allowing for water to drain away from buildings. While grading
may improve drainage for some buildings, replacement of less
permeable soils by gravel may be necessary.

No

Yes

Even when the perimeter is paved (such as in commercial areas) a gravel
trench can help to drain the building.

2. Footing Drains:
Perimeter drainage can be further improved through the
installation of perimeter drains, also known as footing drains. These
are perforated plastic, concrete, or ceramic pipes, set in sand or
synthetic products, such as silica beads. The drains allow for excess
water to be absorbed and channeled away from the building,
preventing build-up at the foundation. Perimeter drains should be
set at the level of the existing footings, following excavation of a
trench. They are, obviously, better for freestanding buildings rather
than buildings in urban areas, where they work less effectively.

Common sense is often the best means of dealing
with moisture problems. Be certain that water
drains away from your building.

A simple perimeter drain can be
installed at the base of the
building’s footing, in a bed of gravel.
A secondary channel drain (at left
can further assist.

It is important that perimeter drains actually drain away from
the building, so some slope needs to be introduced in the trench.
Also, in most instances the pipe should feed to a dry well, filled
with gravel, or link to a larger drain. In Madison, dry wells are the
most logical solution.

Replacing existing soil with gravel may help
reduce moisture problems.

Draining to a masonry
drywell can help.
A secondary gravel trench may assist in
draining water away from the building.
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The “tide line” of salts on a brick wall.
Using plastic pipe and an oil drum, a homeowner can create his or her own
solution.

C. Rising Damp
Rising damp is a condition where moisture "rises" up the walls of a
masonry building, where it can in fact affect both the masonry and
wood elements. Rising damp is common to brick buildings especially,
since brick is highly porous.
Rising damp is caused by a high moisture content in the soil, which,
in turn, affects the foundations and walls. Moisture in masonry walls
has a tendency to "wick," much like a wick in a kerosene lamp. The
greater the moisture level, the higher the water will rise, depending on
other factors, such as the relative humidity, etc.
Cutting in a damp-proof course. Effective
but often expensive.

Another alternative is the use of chemical injections, which
change the chemical character of the masonry, creating an effective
damp-proof course. A number of damp-proofing systems can be
used. They are applied by licensed contractors. Included are polyester
resin systems and spirit solvent solutions of silicate or aluminum
sterate, both of which create a barrier. The problem is the visual
impact injection systems require that holes be drilled every three
to four inches-and the limited effectiveness given some wall
conditions. Still, with brick walls, particularly in urban
environments where perimeter drains are less effective, such systems
may be the best solution.

Rising damp is exacerbated by water-borne salts, either in by ground
water or, more typically, in the mortar or brick. Salts tend to be
deposited on the surface of damp walls (efflorescence) or build up in
capillaries within (sub florescence). Efflorescence shows on the surface
of masonry, especially around mortar joints. The salts are both unsightly
and have the perverse effect of causing the water to rise even further,
as ground water is more attracted to the salt line. Eventually, the salt
content can cause the water level (tide line) to reach areas more
adversely affected by moisture, such as wood (see "Wood Rot" below)
window sills or floor joints anchored in the masonry wall.
1. Damp-proof Courses:
One effective way to deal with rising damp is to introduce a
damp proof course in the masonry wall. Traditional damp proof
courses consist of roofing slate, roofing paper (bituminized felt),
fiber glass cloth, or metal flashing material inserted directly into
the material, usually along a masonry joint. Damp-proof courses
can be cut into the joint using a carborundon masonry blade. The
blade cuts an approximately 3/16 inch thick trench, as deep as ten
inches, which would effectively deal with most 19th century
masonry walls such as those in Madison.

Chemical injection – a system only recently
introduced to America. Can be effective, but
injection holes are an unsightly by-product.

Generally, knappen tubes, or drains introduced into walls, and
more experimental electro-osmosis systems are ineffective or of
limited utility. Their use is not recommended.
2. Foundation Treatments:
One effective method for dealing with rising damp is to eliminate
the groundwater problem. To do this, perimeter drains such as
those described above, are probably the best treatment.

142

polyethylene covering over the ground and weight the sheeting
down with bricks or stones. There should be sufficient overlap to
ensure a continuous barrier.
A second solution is to provide better ventilation (see below).

In addition to perimeter drains, below groundwater proofing
can generally prove advantageous. The best solution is the
introduction of a bituminous membrane below the surface of the
foundation, which can be installed at the same time as a perimeter
drain. Polyethylene or vinyl sheeting is probably less reliable over
time than the thickest felt.
Caution:
In no case should waterproof coating be applied above the ground
level on masonry walls in an attempt to solve moisture problems.
Waterproof coatings for masonry walls tend to darken or otherwise
discolor masonry. Their long-term effectiveness is also questionable.
This applies to the common silicone treatments as well as watersoluble siliconates, the most common water proofing materials.
D. Wet Basements and Crawlspaces
1. Wet basements are a constant source of problems for old building
owners. Fortunately, for Madison owners there are few basements
in the town; most 19th and early 20th century buildings were
mounted on piers only.
As with rising damp, the best solution for wet basements, at
least for freestanding residential buildings, is the installation of a
perimeter drain. This should be carried out in accordance with
instructions for foundation treatments above. Below ground
waterproofing of the masonry wall is also recommended.
If exterior perimeter drains are not feasible, interior channel
drains are another possibility. These perform the same function as
perimeter or French drains but are installed at the base of interior
walls. A number of companies manufacture these systems, which
work on similar principles.

Polyethylene sheeting, combined with ventilation
and, in this example, crawl space insulation, can
improve crawl space moisture problems.

E. Problems Associated with Excess Moisture
Excess moisture in a house can result in a number of problems.
These include biological deterioration due to plants, including fungi
and algae, and lichens, in the case of masonry. Moisture also promotes
chemical deterioration, mainly of masonry materials and mortar, in the
form of water-borne sulfuric acid and carbonic acid. High moisture
levels also lead to insect infestation, including termite attack.

Wet basements can be in part handled from
“inside” using channel drains.

If all else fails, installation of a sump pump is a good solution for
periodically wet or flooded basements. To install, a hole is excavated
and the pump installed below grade. Water is then pumped out
when necessary and dispersed above.

Peeling paint and rotted wood – sure signs of moisture problems.

What to look for:
In diagnosing moisture problems, owners should look for evidence
of damage, often blistering paint or discoloration of materials. Wood
rot sends out unmistakable signals in the form of odors, discoloration,
and physical deterioration. Potential sources of moisture should be
investigated: leaking roofs, rising damp, excess groundwater, excessive
trapped moisture in kitchens and baths. All can lead to deterioration
and later expensive repairs.

The sump pump – a final solution for wet basements.

F. Ventilation
Many moisture problems are associated with high levels of humidity
within buildings, including crawlspaces (discussed above), attics and
other areas. It is essential that all areas subject to moisture build-up
be adequately ventilated. Owners should undertake a careful analysis
of their homes and recognize problem areas. Vents should be added to
attic crawlspaces, the peaks of roofs, under soffits and in crawlspace

2. Crawlspaces usually offer fewer problems. The ground level is at
grade and would usually suffer no more problems than surrounding
lawn areas. However, if there is excess moisture in the soil, which
can cause other problems, a good solution is simply to lay sheets of
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Typically, deterioration is due
to
readily
identifiable
moisture-related problems.
Here a disconnected leader and
broken splash block contribute
to paint failure.

walls. In some cases fans should be used to ensure the dispersal of
trapped moisture. This includes kitchens, baths, and laundries, all of
which are subject to high moisture levels, as well as "hidden" areas,
such as attic crawlspaces. Care, however, should be taken to protect
the original character of the historic building and an effort made to
design or select vents in keeping with the building's original qualities,
or to place ventilation in less visible areas.
The work must be carried out with chisels, by hand only. Mechanical
means, especially masonry saws, will cut into the brick surface removing
the protective harder skin. The results are also difficult to control and
create too uniform an appearance. Work should be carried out carefully
and slowly.

Kitchen or bathroom fans, attic, or even crawlspace fans can help lower
moisture levels.

Hidden air cavities should be ventilated,
often with the help of small vents,
unobtrusively installed.

IV. Masonry Repointing
Masonry repointing - the replacement of mortar between bricks or
stone - is usually necessary when there is a loss of mortar or a significant
number of cracks in the joints, which allow for water penetration.
There are several things that must be taken into account when
repointing. The most important are:
(1) to take care in the way that older mortar is removed; and
(2) to ensure that the character and composition of the new mortar
matches the original.

Use hand chisels only.

Be careful not to gouge
the brick “skin”.
Remove to 2 1 / 2 times
the width of the joint.

Mortar Removal and Preparation of Joints:
For effective repointing, most of the existing mortars must be
removed. The general rule is that the joints should be scraped out 2 1/
2 times their width. A typical 1/4 inch joint, then, should be cut back
5/8 of an inch.
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Matching Original Mortar:
The rule for new mortar is to match the original as closely as possible.
There are a number of factors to take into consideration. One is
composition. Does the original mortar include a significant amount of
sand? Was the original mortar based on a high lime-content mixture
or was more modern Portland cement used? Both composition and
materials can be tested by laboratories. Testing, including tests for
mortar strength - the mortar should be "softer," that is, have less
compressive strength than the brick or stone - is highly recommended
for large repointing jobs, especially for large brick buildings. However,
for many smaller jobs it is sufficient to realize that most mortars on
older buildings - generally pre-1920 in small towns like Madison -are
usually composed of softer, hydrated lime cement and natural sands.
The task for owners is to match the color and texture of the original
(or for spot repointing, the "aged" original of surrounding mortars)
and to ensure through the use of lime mortars that the mixture is in
fact softer than the brick or other masonry material.

If the mortar joint is more than an inch deep, more than several
layers of cement may be necessary. The mortar should be applied with
a trowel and masonry tool, up to 1/4 inch of depth at a time. Once the
joint is full, the surface should be tooled to match the original.
Feathered or overlapping joints are not recommended.

Wrong

Right

Do not “featheredge.” Be certain that joint is
slightly recessed.

Temperature Changes
Normal

Soft
Mortar

Hot

Mortar
Compresses

Cold

Mortar
Flexes

Use a convex jointer or jointing tool.
Portland
Cement

Spalling

Cleaning should take place between one and two hours later. Surface
mortar and residue should be cleaned with a stiff brush and water.
If more thorough cleaning is anticipated, 30 days should be allowed
before beginning the process. Repointing should always take place
before harsher more thorough cleaning. (See "Masonry Cleaning"
below.)
Always, make tests before undertaking the whole project. An
area of about three by six feet in an unobtrusive place should be
sufficient to test the appearance of new mortar.

Cracks open up

Differential temperature changes can affect brick pointed with the wrong mortar.

Application:
Once joints have been significantly dug out and the mortar mix
selected, the next problem is the repointing itself. The inscribed joints
first should be moistened with a hose to prevent too-rapid drying of
the mortar .The mortar ingredients - hydrated lime, white Portland
cement (usually 1/4 that of the lime) sand and water - should then be
mixed. The resulting mixture should be used within 30 minutes;
"retempering", or simply adding more water, is not recommended.
Modern additives such as antifreeze compounds or bonding agents are
also not recommended.

V. Masonry Cleaning
Masonry cleaning has become one of the major issues in building
preservation. All too often in the 1960s and 1970s, buildings were
"cleaned" up with a strong dose of abrasive treatment - usually
sandblasting. This treatment irreparably harms brick and other masonry
surfaces, promoting deterioration of both brick and mortar. In no case
should sandblasting be considered for cleaning softer masonry
materials, especially brick.
Water Cleaning:
Generally, soiled or discolored brick should be cleared with simple
water washing. Low pressure presoaking with a fine spray and then
bristle brushing is usually the easiest and safest method for cleaning
soiled brick. The spray can be applied with V-jets or cone jets, either
industrial nozzles or nozzles mounted on booms for even saturation.
Water should be delivered at a rate of 110-140 liters per hour under a
low-pressure (expressed in pounds per square inch). Ideal pressure
rates even for relatively "high"- pressure cleaning should not exceed
1000 psi. Even with carefully monitored pressure rates, operators can
make a great deal of difference in the degree of pressure actually directed
at the masonry. Tests should be conducted prior to using pressure
cleaning.
In addition to possible abrasion due to high pressure, water cleaning
can create a number of other problems. Some "ginger-staining" may

The steps to take, left to right: (1) remove old, loose mortar; (2) wet
joints and add new mortar; (3) tool horizontal joints; (4) tool vertical
joints; (5) remove excess; (6) clean with stiff brush and water after mortar
has initially set.
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Steam-cleaning:
Once popular, steam cleaning is now regarded as less effective. Also,
there is some damage due to high water temperature. The use of caustic
soda to keep boilers clean can also create problems when introduced to
the masonry surface. Generally, steam cleaning is not recommended
for masonry.
Detergents:
Detergents are of limited effectiveness in masonry cleaning. Sodium
sulphate in most detergents also can be harmful, especially to brick.
Chemical Cleaners:
Chemical cleaners are either alkalis or acids. Most contain soluble
salts or react with masonry surfaces to form soluble salts. Of acid cleaners,
only hydrofluoric acid does not leave a salt residue. However, even in
recommended diluted form, hydrofluoric acid is dangerous and can
harm both those using it and adjacent objects or surfaces. Hydrofluoric
acid can be useful in the last resort for cleaning sandstones and granites
that water does not clean well or for especially soft and soiled brickwork
that does not respond to washing.
It is important that safety precautions be taken when working
with acid or alkaline cleaners. Helmets, overalls, and gloves must be
used. Even minor cuts and bruises should be treated at a clinic or
hospital. And every effort must be made to safeguard the public.
Alkaline cleaners can be used for cleaning moderately soiled
limestones. Generally, due to the caustic character of alkaline cleaner,
they are not recommended for brick in that they cause salt "blushing"
afterward. Used by experienced contractors, however, alkaline cleaners
can be used for highly soiled surfaces and even for paint removal. (See
below.)

Organic Solvents:
Organic solvents are the most expensive and dangerous cleaning
agents to use. They are generally applied with poltices, so as to maximize
contact with the surface, and are then washed off. Organic cleaners are
mostly based on benzene, methylene chloride, methanol, or methyl
hydrate. All are dangerous to breathe; benzene is a suspected
carcinogen.
Except for limited surface areas, organic solvents should not be
applied by amateurs. Licensed contractors with experience in the use
of chemical cleaners should always be used. Steps must be taken to
safely dispose of the resulting "sludge" even when this is removed by
low-pressure water. The surface must be carefully rinsed following
application to ensure that salt deposits are washed away.
Organic solvents are the most popular way to safely remove paint
from masonry. Some contractors use alkaline cleaners, however, which
can be equally effective if carried out properly. The other common
method, abrasive cleaning, including sandblasting, will damage the
masonry surface. Again, paint removal must be carried out professionally,
except for very small areas. Extra care must be taken to dispose of the
residue - which would often include lead-based paint - in a conscientious
way.

Sandblasting destroys
brick surfaces – and,
ultimately, the bricks
themselves.

A word of advice: It is probably easier to simply repaint previously
painted masonry or brick. To do this, all loose paint should be scraped,
taking care not to damage the surface. Repointing should be carried
out where necessary prior to painting and given sufficient time to dry
- usually 30 days or more before the paint is applied. Good quality latex
or acrylic latex paints are recommended.
occur on masonry cleaned even with low-pressure water. Also, hidden
metal reinforcing, or "cramps," may be subject to corrosion, and iron
oxide staining may occur, depending on the iron content of the masonry
or of anchors. Still, low-pressure water cleaning remains the safest way
to clean dirty brick or stone.

A note of caution: Do not apply a waterproofing agent to masonry
after cleaning. The consensus is that silicone water-proofers not only
alter the surface of brick or other masonry but that they are of limited
effectiveness.
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VI.Repairing Wood
Most of Madison's historic buildings are constructed of wood-America's
most popular building material. Wood can have unlimited life as long
as it is kept free from moisture through periodic repair and repainting.
A. Repairing and Replacing Wood Elements
Wood decorative elements, such as pilasters, or cornices, window
pediments or moldings, are often the most subject to deterioration due
to their tendency to collect moisture running down roof or wall surfaces.
Window sills are also subject to deterioration for the same reason. The
basic procedure is simply to assess the degree of damage and then
determine whether it is necessary to replace the damaged element or to
repair what is there.
When replacing, care should be taken to carefully duplicate the
damaged element. Many carpenters or shops can cut custom moldings
and these should be used when necessary. For less visible elements,
composite moldings can be built up using stock materials. When
repairing sills or window entablatures, also consider replacing only
these parts that need replacing. "Dutchmen," or carefully fitted wood
pieces, can be inserted to avoid wholesale replacement. Remember, an
old building is the sum total of all its parts - and when too many parts
have been replaced there is less historic building left!

Remove only portions too
deteriorated to repair.

Consider fiberglass repairs.

Consider wood hardeners and
epoxy repairs.

In areas particularly subject to moisture, the use of pressure-treated
materials should be considered. Also some woods, including redwood,
are less subject to moisture damage.
Always consider whether the problem is aggravated by the original
design. Well thought-out means to prevent moisture penetration, such
as improved gutters or the installation of flashing over windows should
be considered at the time of repair, as long as these changes do not alter
the original character of the building (such as a new roof design).
Often, the best solution may not be the easiest.

Replacing a damaged sill.

B. Repair of Wood Siding
Wood siding can often be repaired rather than replaced outright.
Damaged siding can be cut out using a straight back saw, with the less
accessible section cut out with a chisel. New pieces can be cut to fit. It
is important that similar weatherboarding or siding be used. Occasionally,
siding from elsewhere on the house may substitute when matching
siding is difficult to find.

Carefully remove damaged piece. Insert new piece, caulk, and repaint.

For minor deterioration due to moisture, owners might consider epoxy
repairs. Epoxies are available in kit form or may be ordered from material
suppliers in greater quantities. Epoxies consist of pastes and hardeners,
which must be mixed in a well-ventilated place before applying. A
liquid wood-hardening agent is applied to the surface of the damaged
wood. Once this has dried, the prepared epoxy is applied to create a
new surface. Sometimes more than one application may be necessary.
The final surface can be cut or sanded like wood and takes paint easily.
Epoxies are really the miracle repair materials and are highly
recommended. (Please follow manufactures' recommendations.)

Always assess the degree of
damage.
Badly damaged or rotted sections can be (1) scored with a circular saw, (2)
sawn with a straight back saw. Nails should be (3) cut with a hacksaw
blade; (4) damaged pieces pried out; (5) a backing strip put in place and
a new piece inserted. The completed project (6).
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Wood siding can often be repaired, after asbestos siding removal, following
the same general procedures. Be careful removing asbestos siding as once
inert fibers are released into the air during removal. Use of a respirator
type mask is recommended.

Carefully consider how much siding can be saved and how much must be
replaced. (See above and below.(

Some tips on nailing horizontal siding. For lapped bevelled siding (the
first and second examples) debate continues on whether to avoid the
underlapping or to pin it, as shown in example two. With modern lumber
it is often best to place the nail just above the upper edge of the
underlapping piece to avoid splitting it.

The simplest repairs consist of prying out broken pieces, gluing, and nailing.

Vertical siding – preferred ways of nailing to allow for expansion
and contraction.

C. Porch Repair - A Special Problem
Porches are especially susceptible to deterioration. Porch parts are
exposed to the weather and take a tough daily beating. Porches must
be well designed to shed water and elements, including rails, posts, and
decks must be regularly painted to help protect soft and deteriorationprone wood from getting out.
1. Design Problems: Original porch designs can sometimes be a
problem. Internal gutters, poorly sloped roofs, areas where water
collects can add up to repair difficulties. Within limits, parts of
porches can be redesigned to help counteract problems. Substituting

Shingles can be replaced following the same general procedure as that
used for shingle roofs (described above).
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maintaining the historic character of a building. The following are
suggestions for repairing damaged ceilings:
a) Consolidate what you have. This can be time consuming,
but owners and contractors should take time to repair what
exists, replacing only what is damaged.
b) Replace in kind. If repair and partial replacement is difficult
or cost-prohibitive, efforts should be made to replace the
original porch roof "in-kind." Traditional ceiling materials
can generally still be purchased from lumberyards or can be
special- ordered. Taking this extra step can do a great deal to
preserve the historic integrity of your house.
c) Replace with a facsimile. Smooth-grade T-1-11 plywood
and laminated masonite paneling can approximate "V-groove"
and "matchboard," respectively. Care, however, must be taken
to ensure that nails from roofing do not penetrate the board
(plywood splinters, unlike boards) especially when the
"ceiling" is also the roof decking. An extra layer of plywood
underlayment above the ceiling can help in avoiding this.
Efforts must also be made to deal with the joints between
plywood or paneling. If porch rafters cannot mask the
junctions of four foot by eight foot sheets, then some kind of
overlay must be created. A simple grid of four inch-wide
boards can help create a "coffered" effect, masking joints in
materials.

external gutters and downspouts for damage-proof hidden gutters
can sometimes help. The introduction of redesigned roofs can also
help. However, changes that unnecessarily alter the overall
appearance of historic porches should be avoided. Often better
roofing material is all that is needed.
2. Flashing: Porches generally connect with the main body of a
house at some place on the surface of the building's exterior walls.
A typical problem is inadequate flashing at this critical point of
juncture. Owners should insure that roofing repairs are
professionally carried out and that good quality flashing is installed
to meet the building's needs.
3. Roofing: Porches often have low-sloped roofs that require special
roofing materials. Often, asphalt roofing shingles are inadequate
because of low roof slope. Metal roofing, either sheet or standing
seam, is a typical substitute material. Roofing felt or even more
expensive vinyl membrane roofing should be considered in some
circumstances. The important thing is that the roof be well
maintained to avoid water penetration.
4. Porch Ceilings: The repair of porch ceilings offers special problems
for old house owners. Ceilings generally consist of decorative boards
(about four inches wide) or even more common "matchboard" or
beaded tongue-and-groove. Sometimes the only "ceiling" is the
"decking," or underlayment, of the roof above. In all cases, sensitive
repair and/or replacement of the original porch ceiling is critical to
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wood decks and subsequent replacement with masonry might seem
the easiest treatment, it is really better to retain the original flooring
in order to protect your building's character or "integrity." The
following are some recommendations:

Often cupping of decking is caused by grain direction. Cupped boards
can be replaced or reattached by nailing, or using screws, attached either
from below or above. Generally, however, a subfloor is not recommended
for a porch floor.

a)

Whatever changes are required, the original design qualities of your porch
should be respected.

Flashing should be inserted under siding. In the left
hand example the transition from the porch to the house
is made with shingle alone.

If possible, splice in repairs to decking.

b)
d)

Repair what is there. This is a typical carpenter's response.
Generally, only damaged decking needs to be repaired.
Deteriorated sections should be cut back to a point about
three inches beyond soft wood. Damaged materials should
be discarded (see "Termites" below) and new materials selected
to match the original. If possible, new decking should be
spliced in among the old to avoid the obvious repair cut.
(This, however, can be time-consuming and rarely would a
contractor or carpenter opt for such approach. The easiest
alternative is to count on sanding the floor following repairs
to somewhat diminish the visual impact of the repair.)

Find a good alternative. Good quality plywood or eventempered masonite can serve as a substitute for original ceiling
materials. As with facsimile materials, however, efforts will
have to be made to hide the joints between sheets of plywood
or masonite. Again, a grid of boards, either plain or with
attached moldings, can serve as a good substitute.

5. Decking: Porch floors are always a major problem. They are
extremely subject to deterioration, due to the fact that rainwater
nearly always falls onto the floor to some extent. While removal of
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Replace in-kind: When a porch floor is greatly deteriorated,
replacement may be the easiest solution. Most lumber yards
stock tongue-and-groove decking materials of a traditional
kind. Replacement provides an opportunity for using less
perishable materials. CCA (Chromated Copper Arsenate)
treated boards are better protected from moisture problems
and insect attack and are worth the extra investment.
Generally, it is recommended that you wait at least three
months before painting.
Two suggestions:
1)
Caulking between boards is a good way to ensure a

2)

watertight seal. Also, under-priming and painting can
help protect wood from moisture Stack from below
(see "Ventilation" in this section).
Apply a nosing to your deck. Moisture generally enters
boards through the end grains. Covering the grains
with a nosing helps to prevent this. Again, adequate
caulking should be used to create a watertight barrier.

Nosing, either decorative (left) or plain can help reduce moisture
penetration through exposed end grains.

Columns can be mounted on
metal plinths to improve
ventilation and reduce chances
of moisture build-up.

Finally, porch floors must be periodically
repainted. Be sure to use a good quality exterior deck
paint.

7. Rails and Balusters: Rails and balusters are important features of
most porches. Some Greek Revival era porches lack rails and
balusters, although for safety reasons even in these cases at least
metal rails and balusters were often used. Whatever the building
type, the height, placement, and design of rails and balusters are
extremely important to the integrity of historic buildings.

6. Posts and Columns: Posts and columns are obviously critical to a
porch's existence. They are also important character-defining
elements. Every effort should be made to preserve existing historic
posts or columns. If those posts are deteriorated, they should be
replaced in kind. Upgrading of posts from, for example, simple
turned posts to fluted columns can distort the history and character
of your building. If no historic posts remain, evidence should be
sought in old photographs or on the building itself. Often the
outline of earlier half-posts matching the original can be seen in
the paint patterns on the outer wall of the main building. If in
doubt, comparative examples should be sought out. The best rule
is that it is better to "simplify" than to create or select a new post
inappropriate to your building.
a) Columns: Columns present a special problem for
maintenance. Often, columns - which are almost always built
up of composite materials - begin to buckle or separate. This
is usually due to moisture problems, either leaks from above,
or trapped moisture due to inadequate ventilation. Columns
can be taken down, reglued and otherwise repaired. They
should then be reinstalled, taking care to correct earlier
deficiencies. Insertion of simple 3/4 to one inch vents at the
top and bottom can help to maintain equal moisture levels
inside and out.
b) Plinths: Plinths are the bottoms of posts or columns - the
square elements they rest on. Plinths are often subject to
deterioration, since water collects easily around them. One
good idea should you find the bases of your columns
deteriorated, is to replace the old wood plinths with modern
cast-aluminum ones. These are made in various sizes, to match
originals, and have the advantage of allowing for better
ventilation.
c) Capitals: Simple wood columns or posts usually have simple
wood capitals, usually part of the main column. Many fluted
or reeded column capitals, however, are separate from the
column, sometimes made of carved wood, but, more often, of
plaster or other perishable materials. While it sounds
complicated, it is possible to make casts of better-preserved
capitals for duplication to replace deteriorated ones. Latex
molding material is available at hobby shops and newer,
lightweight concrete makes a good replacement material. As
always, primer and paint will help the replacement capitals
to blend in.

Typical detailing of late 19th- and early 20th-century porch rails and
balusters. Heights vary from 30 to 36 inches.

Horizontal surfaces should slope when possible to prevent moisture build-up.
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Generally, historic balusters are lower than those now specified
in the Georgia Building Code and used for modern decks. The
typical height is about 30 inches (not 40 inches designated by
modern code). Since changes to porches are viewed as repairs,
however, replacement in-kind is an acceptable procedure.

Modern vinyl lattice is deceptively convincing. It makes a good
low maintenance substitute for wood lattice - though, of course,
real wood lattice is still preferable.

Brick lattice – a typical 19th- and early 20th-century solution.

Consider other lattice designs for infill. Brick lattice is a common
treatment historically. Also, square, rather than diamond patterned
lattices, was especially common for late 19th and early 20th century
houses.

Modern porches, such as these examples from a typical building
plan book, fail to capture the qualities of historic porches. In
the lower example, the lattice has been carried up to the decking
height, rails are high, and balusters widely spaced. Compare
with the two historic examples below.

When replacing parts of rails or balusters, efforts should be made
to match the originals. In some cases, consolidation of original
balusters (pickets) may be the easiest method; less visible sections
can be replaced with stock examples.
Not only is height important, but spacing is important as well.
Many modern porches fail - both on new and old buildings - to
convey a historic appearance because the balusters are spaced too
widely. Look at other historic examples for comparison when
considering replacement balusters.
8. Trim and Lattice: Wood lattice (as well as other materials) has
traditionally been placed between masonry piers to enclose the
foundations of porches. Always, the lattice is placed between the
piers, and not over them. Also, it should not extend up to the
decking but should leave the sill, or bottom board, exposed.

Although many historic porches were elaborately decorative, owners
should exercise some restraint when introducing new decoration to their
own porches. Ideally, decorative elements should be based on
documented decoration, or in some cases, on comparable examples.

A variety of lattice infilling was used historically.
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9. Ventilation: A common problem for porches is inadequate
ventilation. Often porch foundations are fully enclosed without
providing adequate ventilation. If this is the case, new vents should
be cut. In extreme cases of poor ventilation, mechanical extractors
(fans) might be considered. The general rule is that at least one
square foot of ventilation should be provided for every 150 square
feet of interior floor or ground surface.
Additionally, enclosed porch ceilings as well as columns or other
enclosed elements should be ventilated to avoid moisture buildup.

Characteristic “dry rot” curbing.

D. Treating for Wood Rot and Termites
The major cause of wood deterioration is moisture. The major agents
of deterioration are fungi (rot) and insects. The first thing to treat is
the problem itself. Roofs should be repaired, faulty gutters and
downspouts replaced, closed-up spaces should be adequately ventilated.
In carrying out this work, badly deteriorated wood should be cut
back and discarded. Wood destroyed or inhabited by insects should
also be removed or, in some cases, may be consolidated with epoxies
(assuming the infestation problem no longer exits).
1. Wood Rot: Wood rots are the result of several kinds of fungi
attack. The most common are brown or wet rot, caused really by
high moisture levels in the wood. With brown rot, it is often
adequate to: 1) remove the source of moisture; 2) cut out or cut
back the most severely damaged sections; 3) replace damaged
elements in-kind or consolidate the original with hardeners
(consolidates) and epoxy fillers.

localized, generally near sources of water. As with wood rot, the
termite problem can be best dealt with by removing the source of
moisture by repairing leaking roofs, ventilating crawlspaces, etc.
Damaged wood should be removed or - if there is no longer a
termite presence - consolidated-repaired with epoxy or reinforced,
depending on the type of element.

Check for termites in both crawl spaces and attics.

How do you test for termites? Usually with an ice pick or
screwdriver. The best way is to get into areas where termite attack
is likely - especially crawlspaces - and then to probe. If termites are
detected, licensed exterminators should be hired to do the actual
work. Most pesticide contractors will inspect a building for a small
fee and provide good advice on treatment. Generally, both ground
or air-borne termites are treated with fumigants. The soil
surrounding your building is then treated chemically.
Caution: Take into account the effect of termite treatment on
pets or children. Remember, too, that sources of drinking water
may become contaminated.
In the rare event that you are providing a new foundation for
your house, the installation of metal termite guards is recommended.

Typical sign of brown rot – softening,
paint discoloration, flaking paint.

For structural members, rotted pieces should be removed or
reinforced following treatment. Another form of rot is so called
"dry rot." This is a potentially virulent kind of fungus that requires
very little additional moisture to sustain itself once it has infected
a building. True dry rot is detectable by the cross-grain breaks in
wood, or the "cubing" pattern of deterioration. Treatment for dry
rot must be harsh. All infested material must be cut away, with at
least a six-inch margin of safety. Damaged material must be removed
from the site, not buried or burned on-site, procedures that can
only help spread the problem. The building should be fumigated if
possible and the wood surrounding infected areas treated with a
topical fungicide. New materials should be pressure treated to avoid
future problems.
2. Termites: Termites are not always the problem they might seem to
be. Surprisingly, termite infestation - along with other insect
problems - can be treated if the problem is detected early enough.
Many old buildings are constructed of dense, heartwoods which
are strikingly resilient to termite attack. Usually termites are

E. Windows and Window Repairs
Windows are important character-defining elements for historic
buildings. Unnecessary changes to windows can completely change
the appearance of older buildings. Care must be taken, therefore, in
their repair and - in some cases, when necessary - their replacement.
1. Repairs to Double Hung Sash: Even the worst looking windows
can often be repaired. The main thing is not to hesitate to dismantle
the window or to remove it from its casing. The outer stop is easily
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Take this opportunity to reattach the weights - metal chains can
be substituted for rope for longer life - or otherwise repair the
channels. Following repair, the windows can be reinstalled. For
easy removal in the future, one idea is to replace your stop nails
with screws.

A historic window, such as this example
from an Asher Benjamin pattern book,
can be enormously important to your
building’s history. Every effort should be
made to repair historic sash.

Sticking sash can often be loosened with a putty knife or a hammer and
block. Resetting the stop (the outer vertical wood piece) or simply waxing
the sash channel can help keep the sash movable.

An application of wax in the sash channels will help to keep the
windows working. Epoxy repairs are useful for windows as well.
Often epoxies can be used to consolidate deteriorated rails or
especially to provide a firmer foundation for window locks.

Understand your windows and their
parts. Historic windows represent a
long evolution of design and parts
development. Do not be afraid to
take the frame and windows apart,
being careful not to gouge the wood.

To repair sash or sash weights, it is sometimes necessary to remove the
sash. Simply (1) remove the stop, using a putty knife or scraper, being
careful not to gouge the wood; (2) remove the bottom sash; (3) reattach
the sash weight, after opening the sash pocket door. Standard sash cord or
a bass chain can be easily reattached.
Repairing broken panes is
not difficult.
Broken
pieces should be carefully
removed using pliers and
gloves. Scrape all old
putty out of the putty bed,
also removing old paints
and nails. Brush. Prime
the bed with linseed oil (if
putty is to be used) or with
paint primer (if modern
glazing compound is used).
Add narrow bead of putty
or compound to bed. Set glass in place. Reattach glaziers points, using
special tool or screw driver. Press wider bead of putty or compound
against muntin. Scrape with putty knife to create angled joint.

The inside and outside of a typical double-hung window.

removed with a putty knife and hammer. Do not use a screwdriver
as this will gouge the woodwork. The window itself - actually the
leaf or sash - can then be removed, taking care to detach the sash
weights. The sash can then be scraped, sanded, or repaired as
necessary. New glass can be added and paint applied to the wood.
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Casement Repairs: Casement windows, or windows that open
in or out, can be similarly repaired. The leaves (sashes) can be
removed from the hinges or repaired. Damaged casings can be
consolidated with epoxy systems or replaced in whole or part.
Steel Window Repairs: Steel window repairs are the most
problematic. If metal is superficially rusted, professional cleaning sand blasting - can bare the original metal and remove rust. The
new surface must be primed immediately with a rust-inhibiting
primer and the windowpanes replaced. Finally painting with a
good quality enamel should follow puttying.
Deteriorated metal sash can be repaired using fiberglass resins or,
for small spots, epoxies. Welded pieces can also be used. If the
anchors and casings are deteriorated beyond retrieval, replacement
with commercially available metal windows or with wood windows
resembling the metal windows may be necessary. Always, in-kind
replacement is preferred.

c)

d)

e)

2. Window replacement: The process of window replacement should
be approached carefully. Generally, wholesale replacement should
take place only when efforts to repair older windows have proven
unsatisfactory.
Should the choice be made to replace windows, the following
should be considered. Is it possible to replace parts of a window?
Do frames need replacing or can sash alone be replaced? If frames
also are to be replaced, can they be made to match the original?

The sash sizes should remain the same; windows with smaller
upper sashes (common on some modern windows) should
not be considered unless the original windows were
constructed in this way;
The muntins of the new windows should match those of the
original; "fat" wood muntins should not substitute for narrow
ones; relatively flat muntins should not be substitutes for
ones with deep relief;
The glass of the new windows should match the general
character of the original; reflective or tinted glass should not
be used for historic window replacement.
Artificial-looking applied muntins should definitely
not be used, with only rare exceptions. Windows with
thermopane or "sandwiched" glass, for example, may require
the use of applied muntins, though care should be taken to
ensure that interior muntins are matched by exterior ones
and that the quality of the windows and muntins is high.
Generally, owners should steer away from applied muntins.
Internal muntins, placed within the air space of thermopane
glass, are not a satisfactory solution for replacement windows.
Internal muntins do not convey a historic appearance nor
do they always hold up well over time.

Is it possible to replace just the sash?

Generally, the following rules should be applied when replacing
windows.
a) The size of the original window opening should be
maintained; the new windows (including new integral frames)
should not simply be placed within the original opening,
thus reducing the area of window overall;
b) The pattern of the original windows should be repeated; a 6/
6 window should be replaced by an identically patterned
window, a 1/1 by a 1/1, for example;

Some sashes are almost impossible to reproduce. Always consider repair
rather than replacement!

Attempt to match the pattern, the muntin width, depth, and other details
of the original windows.

Shutters: Shutters are an important window accessory. Most
Madison buildings once had shutters (some did not, however,
and this should be taken into account), and shutters are
important to the overall character of historic buildings.
Whenever possible, existing shutters should be periodically
inspected and repaired. Individual louvers can be replaced,
operable dowels repaired and properly attached. Metal comer
braces can be used to reinforce sagging shutters. To keep shutters
operable, periodic paint removal may be necessary. Chemical
cleaning using the dipping method is the generally prescribed
method, though harsh caustic cleaning can harm the wood.

155

In cases where some shutters are badly deteriorated or
missing, an effort should be made to install existing shutters
on principal facades, replacing other shutters with either
custom made or stock shutters. Even stock shutters can be
improved by adding a vertical dowel to convey the sense of
an operable shutter.

Attaching a dowel to the
face of a stock shutter can
help make them look
“operable.”
Always
mount on hinges to give
the right effect.

Always, shutters should be also hung, not simply be
attached to the exterior wall. Shutters also should be of a size
approximate to the window, as if they were operable.
F. Minor Repairs to Foundations and Structural Systems
Problems with structural systems can be extremely dangerous, even
life threatening. Care must be taken to ensure that historic buildings
are structurally sound and capable of supporting activities within them.
If you have any doubts about the structural capabilities of your building,
a qualified engineer should be consulted.
Residences converted to business or office use or other similar
changes may require a reassessment of a building's bearing capacity.
Again, a qualified engineer should be consulted when considering a
major changes in use.
Minor structural repairs may often be carried out by building owners or
by contractors. Such repairs include: 1) underpinning of foundations
(a more complicated job in the case of larger buildings); 2) reinforcement
of existing floor joists and beams to counter deflection; 3) provision of
additional foundation supports. Measures for treating such problems
are discussed briefly here.
1. Underpinning Foundations: Most historic buildings were built
without proper foundations. Generally, piers for wood buildings or
the load-bearing masonry walls of masonry buildings were placed
directly on the ground or only slightly below grade. Since Madison
experiences little freezing weather, resulting in few changes in soil
character, this has posed few problems. However, there are cases
when existing piers and walls are insufficient for load bearing needs
or where the soil has eroded or otherwise changed, making
reinforcement necessary.
To provide a foundation for a building or a footing for a pier, it
is necessary to excavate to a point below the existing pier or wall
and to backfill with poured concrete. Walls should be supported by

Even badly deteriorated shutters, such as these, can be repaired.

Some shutters are almost impossible to
replace.
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Underpinning piers: use screw jacks to stabilize (and some cases elevate)
failing section. Excavate and provide concrete footing.

temporary jacks or struts or otherwise underpinned while
foundation work is carried out. To carry out the actual work, a
trench is dug to a depth approximately two to three feet below
grade, depending, of course, on the size of the building. (Two to
three feet is the usual depth for a one or two story wood-frame
house.) The concrete is poured into a trench, forming a new
footing for the wall or piers above. Reinforcement is added to the
concrete to ensure stability. For piers, individual footings are
substituted for a continuous foundation.

Joists – often the problem for uneven or creaking floors.

“Sistering” joists – a simple solution to
floor problems.

More complicated reinforcing – preparatory to underpinning and/or
replacement of rotted sills. Be certain to place jacks and shoring posts
well away from the foundation area. Either pole jacks (left) or screw jacks
(right) can be used. Note cleat attached to stud walls.

Needling through (left) or diagonally across the corner to provide stability
when rebuilding foundations.

2.

Reinforcing Joists: Existing floor joists are sometimes insufficient
for the bearing needs of buildings. In other cases, joists may have
failed, either along their length or at the point connecting with
beams or sills. Often existing joists can be reinforced by the addition
of a parallel wood member, bolted to the existing joist. Damaged
joist ends can sometimes be reconnected to larger supportive
members using "sistered" pieces or metal hangers. For more
complicated problems or for buildings with changing uses and the
need for increased capacity, an engineer should be consulted.
3. Additional Foundation Supports: Generally sloping or tilted floors
should not be "jacked" back into place. Older buildings have
generally, "settled into place," and other elements of the building
have adjusted to the differential settlement that has taken place
over time. However, some reinforcement of bearing capacity may
be necessary, particularly when floors demonstrate an unusual

Best

Better

Good

Some alternative ways of reinforcing joists: bolt plywood to both sides;
double joist; be certain to reverse grain pattern; sandwich plywood between
joist and sister.
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2. Rebuilding Chimneys: If a chimney is too deteriorated for simple
repointing, rebuilding may be necessary. The appearance of the
original chimney should be carefully recorded to allow for
duplication or near duplication of its original design.

amount of movement or deflection. Also, localized changes in
bearing requirements, such as the installation of a new bookshelf
or a piece of heavy furniture, may also require greater support.

Installing pole jacks and a cross beam to reinforce
existing floor structure. Pole jacks allow for easy
installation and adjustment.

Probably the easiest solution for increasing the load-bearing capacity of
floors or stabilizing swaying floors is the installation of pole jacks.
These relatively inexpensive metal posts may be used in conjunction
with or to replace existing wood or metal posts in crawl spaces and
basements. Again, they should not be used to "correct" problems
but only to stabilize existing one.

Be certain to replicate design and details of original chimneys when rebuilding.

3. Relining Chimneys: There are a number of relining systems
available to historic building owners for relining chimneys. Typical
methods include the insertion of a metal flue liner and the addition
of lightweight concrete filler. Existing chimneys can also be relined
with ceramic tile. Experienced contractors should generally be
relied on for jobs of this magnitude.
4. Cleaning: Cleaning of chimneys should be carried out periodically
by experienced chimney sweeps. Chimney sweeps can also tell you
if you have other problems with your chimney.

G. Chimneys
Older chimneys often present special problems for historic building
owners. A common maintenance requirement is repointing. Chimneys
are exposed to rain and wind, and moisture between bricks means
bricks are subject to erosion. Due to the high sulphur content of gases
produced by fuel burning - especially older coal-fired furnaces or coalburning fireplaces - both brick and mortar were subject to further
deterioration. The chemical interaction of deposited sulphur with
water also contributes to what is known as the "leaning chimney
phenomena." The moisture joints on the windward or wetter side of
the chimney have a tendency to expand causing the chimney to curve
the opposite way. Finally, chimneys are subject to deterioration at their
point of juncture with the roof surface. Inadequately flashed chimneys
can face rapid erosion of mortar or deterioration of brick due to
continuous wetting. All of these factors can contribute to chimney
failure.

The leaning chimney phenomena. A typical
predicament over time.

Chimney flues are also subject to deterioration. Linings crack, as
mortar between tiles leaches out. Loose bricks fall into the flue, or flues
are blocked up by debris or animal nests. All of these problems require
constant vigilance for both detection and treatment.
1. Repointing Chimneys: Chimneys should be periodically repointed
following instructions set out in the repointing section above.
Efforts should be made to match the strength, color, and overall
appearance of the original brick.

Rebuilding parapets for commercial buildings involves many of the
same procedures and considerations as rebuilding chimneys. Be sure
to duplicate original features in the course of repairs. Refer to
sections on brick repairs and repointing – as well as flashing.
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H. Stucco Repairs
Madison has a number of stuccoed buildings. Stucco is a historic
building material, whose origins in fact can be traced to the earliest
buildings of ancient Near East. Early stuccoed buildings in America
were either rubble or brick covered with two to three coats of lime
plaster. More recent historic stucco is generally composed of Portland
cement and sand, often applied over wood lathe.
Stucco on older buildings should be carefully repaired. As with
brick repointing, efforts should be made to match the character and
consistency of the original material. Portland cement stucco should be
avoided for older buildings, as too hard a material. Portland cement
also sets up a moisture barrier, which can be unhealthy for older,
porous masonry buildings. Always, testing should be done on some
unobtrusive part of the building.

Crumbled or missing corners can be repaired similarly. Again, undercut
and do not feather (overlap) the edges.

There are a number of smaller problems, however, that can be
handled by owners or local small contractors. The most typical concrete
deterioration problems are steps and walkways.
To repair minor deteriorating sections, it is important that the
problem area be chipped away with a chisel or mechanical hammer
back to sound material. Both steps and surfaces of concrete should be
undercut to provide a strong key. Careful cleaning and pre-wetting are
important. The final surface should be flush with original surfaces,
with no feather edging. Acid cleaning and the use of bonding
compounds are recommended.
Unlike brick, concrete steps and walkways can benefit from periodic
waterproofing.

Be certain to match the texture of the original
stucco finish. Also, use a compatible mortar
mix. Do not include expansion joints typical
of much modern stucco work.

Stucco repairs on later, usually early 20th century stuccoed buildings
can be equally complicated. Cracked or otherwise deteriorated stucco
should be scraped away leaving only sound material. Lathe should be
examined for deterioration and replaced where necessary. Modern
metal lathe can be used as a substitute for wood lathe where required.
The surface should be moistened with a garden hose and the stucco
mixture applied in at least two coats. Joints between new and old
mortar should butt - not overlap.
I. Concrete Repairs
Repairs to historic concrete buildings and elements are similar to
stucco repairs. Concrete has been a common building material since
the 1910s. Early cold-poured or reinforced concrete - of which there
are no major Madison examples - can present special problems, due to
the inconsistent character of original materials and early
misunderstandings about capabilities and uses. Spalling concrete must
be treated professionally. Reinforcing bars may have to be removed
and replaced and surfaces etched with hydrofluoric acid to assure
bonding. All of this, especially for larger buildings, should be carried
out by licensed specialists.

Repairing a deteriorated
edge: Undercut top and
bottom; use board to
provide form.
No
feathering.

Chipped corners – original piece can be cemented back in
place. Be sure to wet the concrete prior to repair. Leave
resulting joints flush and clean; do not feather edge.
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J. Painting
Over 90% of a paint job is the preparation. The Commission is not
concerned with paint colors -which are specifically excluded from
review, in fact. However, the way a building is prepared for painting
can have a profound effect upon the building's appearance. Proper
paint preparation is both a practical and an aesthetic concern.
Generally, wood buildings must be painted every eight to ten years.
Masonry buildings that have been painted previously require the same
periodic treatment as do masonry buildings damaged by abrasive
cleaning. A good paint job can help protect your building and, indeed,
is really necessary to prolong the life of wood siding and detailing.

Metal reinforcing may be necessary for larger repairs. Use stainless steel
reinforcing wire.

1. Preparing Wood Surfaces: A paint job is only as good as the
surface to which it is applied. All loose paint must be removed, the
surface should be scrubbed using a light detergent. The surface
must be dry prior to painting.

Surface repairs must always be undercut.

A special paint scraper can be used to
remove paint in problem areas.

All buildings need periodic painting.

Scraping with a putty knife or wire brush is often sufficient.

If a severe paint problem exists, such as excessive alligatoring or
peeling, then the decision should be made to remove all existing
paint prior to repainting.
a) Chemical Cleaning: Generally, owners should consider
chemical stripping for such a major job. Usually alkaline or
organic solvents are used. The cleaning would have to be
carried out by a professional in order to ensure the proper
disposal of the paint residue and chemicals. Chemical cleaning
is usually coupled with low pressure water cleaning, a process
that can be harmful to wood. However, if carefully carried
out - and of limited duration -such water cleaning is probably
not harmful. Usually some hand sanding will also be required.
For this a pad sander, as opposed to a belt or radial sander, is
preferable and least likely to damage the wood.

Some common paint problems, from top left: blistering, peeling
alligatoring, wrinkling. Blistering and peeling generally result
from moisture penetration or faulty materials or preparation.
Alligatoring is the result of excessive paint build-up, as is
wrinkling. These conditions may require removal of original
paint layers. Often the task is simpler.
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Spot application of chemical strippers and scraping can remove built-up
paint layers. More thorough chemical paint removal, combining application
and rinsing, should be done professionally.
Heat guns and heat plates can be effective. But use caution.

b)

c)

d)

Propane torches are extremely dangerous, and
can easily raise the temperature of
wood to a
critical point. Even in the hands of experienced
operators the use of open flames can be dangerous.

Sandblasting is not an approved way of preparing wood
surfaces or removing prior paint layers. Even when carefully
carried out, sandblasting alters the surface of the wood, lifting
wood grains, and ultimately causing new problems for the
wood surface.
Water blasting: Relatively low pressure (less than 1000 psi)
water cleaning is a popular method used by paint contractors.
While not recommended due to the moisture involved, such
methods do not appear to significantly harm wood surfaces.
Care must be taken to ensure that surfaces are dry prior to
painting, however. Also, some hand sanding may still be
needed.
Mechanical Cleaning: Some sanding is almost always
necessary when preparing surfaces for painting. The use of
orbital or belt sanders is not recommended, as both methods
tend to gouge or otherwise alter surfaces. Vibrating or "pad"
surfaces are preferable, in that they work slower and are easier
to control. Usually it is only necessary to remove loose paint
from the wood surface prior to painting. Sanding is then
necessary only to "feather" the edges of paint layers. Hand
sanding is often the easiest method to use.

Bad

Good

2. Preparing Masonry Surfaces: Painted masonry surfaces should
be prepared in much the same way as wood ones. Again,
sandblasting is not a good method to use. Water cleaning, however,
would be less potentially damaging for masonry than for wood.
Mechanical cleaning, such as sanding, should not be carried out.
Usually, simply scraping loose materials and washing should provide
an adequate surface for repainting.
For removal of all paints and return to a prepainted surface, see
"Masonry Cleaning" above.
3. Caulking: The use of a good-quality caulk is strongly recommended
prior to painting. Since most of the cost of repairing is in the labor,
it is not wise to stint on material costs. While latex caulks may last
five to eight years, they will not last longer than that. Butyl and
Toulene caulks, which often cost four times as much, have been
developed for marine use and have great staying power.

Best

Use a high quality exterior caulk.
Caulk places where materials butt
or wherever end grains of wood
may be exposed.

Do not use rotary sanders, as they gouge wood surfaces. Pad type (orbital)
sanders are better. Hand-sanding is often best and most effective.

e)

Caulks should be applied at all major joints and wherever different
materials meet one another at right angles. The horizontal edges of
clapboards do not need caulking; butted ends of clapboards do.
Caulk should be applied especially around windows and door
openings to ensure a weather seal.
Always make certain that the caulk can be painted over, unless
the color matches that of the building.
For larger cracks, acrylic cord or felt cord should be used prior to
caulking.
4. Resetting and Puttying Nail Holes: This simple procedure is often
left out of the repainting effort. All raised or protruding nail heads
should be counter set. Holes should be filled with putty or glazing
compound.

Heat guns, pads, and torches: Heat guns are effective, but
dangerous. The danger is the possibility of a fire within the
walls of a building or within a hidden cavity. If heat guns are
used, they should be used only for areas where no hidden
problems exist. These would include porches or other
decorative trim. Even then, a fire extinguisher should be
kept nearby in case of problems, and the building should be
kept under observation for several hours after completion of
the day's work.
Heat plates are probably safer, in that the heat delivered
to the surface can be more carefully regulated. Still,
precautions should be taken.
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Doors: Starting from the top,
paint panels, then molding, then
cross pieces, the vertical “rails.”
Follow the pattern of the wood
grains.

Take time to renail and counterset existing nails. Putty and sand.

5. Priming: The use of a good quality primer can help extend the life
of a paint job. Generally, it is a good idea to use an oil-based (alkyd)
primer. Alkyd primers can be used over both latex and oil paints,
assuring a bond with the earlier surface. In turn, either oil-based
or latex paints can be used over alkyd primers. Alkyd primers are
fast drying and help protect the surface prior to final painting.
6. Paint Selection: Modern paints are either oil-based (alkyd) or
water-based latex or acrylic latex. Both can be used on historic
buildings.
Many painters decry the loss of lead-based paints, saying that
both the finished appearance and long-lasting character of leadcontaining oil-based paints are no longer possible. However, many
newer paints can duplicate the appearance of more traditional
methods and materials. The following are some general
recommendations:
a) Choose a satin or semi-gloss finish. Flat-colored paints are a
relatively recent phenomena. Actually, "shiny" paints were
common historically. Shinier finishes are strongly
recommended for historic buildings, especially when colors
other than white are used.
b) Paints should be applied with rounded badger-bristle brushes.
Traditional brushes can help duplicate the textures and
patterns of traditional painting surfaces.
c) Do not use spray paint on wood surfaces. Spray-painting
alters the character of buildings and creates an appearance
far different from a historic one.
d) Consider so-called self-cleaning oil paints for white buildings.
Such paints closely approximate the appearance of leadcarrying, linseed-oil-based white paints.

Windows: open windows completely; lower
upper sash and raise lower; paint visible sections,
the reverse order. Be sure to paint the meeting
rail of the lower sash.

e)

Safety:
Painting can be a dangerous operation.
Remember, most historic paints are lead-based and
therefore dangerous for people and animals. Paint
chips and dust should be collected on plastic sheets
and properly disposed. Masks and possibly a
respirator (with charcoal filter) should be used when
scraping or sanding lead paint.

Properly dispose
of all waste.

K. Energy Considerations
Energy savings was one of the major concerns of homeowners during
the 1970s. While interest has declined, there is little doubt that making
older houses and other buildings more energy efficient will return to
the forefront again.
Older houses often have built-in, energy-saving qualities. Porches,
large attic spaces, window locations - more on the south, fewer on the
north - and smaller rooms for winter use all contribute to better comfort
during pre-air-conditioning and pre-central-heat times. Other
traditional energy savings measures, such as awnings, also helped create
a more comfortable interior environment. Some of these can still be
utilized today or at least be considered when undertaking changes
aimed at greater energy efficiency.
This section explores some of the possibilities for making historic
buildings more energy efficient, in ways that minimally alter their
character and cause minimal alterations to or loss of historic features
and materials.

Painting surfaces – paint across surface, not in
vertical stages.
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I. Insulation: Insulation is really the main means of insuring greater
energy efficiency - both in keeping houses warmer during winter
and cooler during summer. Most old houses or other buildings
today have some insulation, either fiberglass batts placed in the
attic or blown-in cellulose or rock wool. Some older houses also
have blown-in wall insulation. The following are some
considerations when installing new, versus replacing old, insulation
in a historic building or even upgrading what you have.
a) R-values:
The R-value is the resistance, R, per inch of thickness
of a material. Generally, the higher the R value the better the
insulation capacity of the material, though some materials,
such as wood, while not necessarily high in terms of resistance
are also effective insulations due to other factors, such as
thermal mass. However, when installing insulation, R-value
is the main thing to consider.
In areas like Madison the following are recommended
R-values for new insulation:

Blankets, batts, and loose-fill (both rockwool and cellulose) are the most
common insulating materials.

Attics – R-19 with conventional oil or gas heaters
R-22 for electric
Walls – R-11, though in historic houses it is often best to
not consider wall insulation unless, as result of remodeling,
you have temporary access to wall cavities.
Crawlspaces or basements – R-11 – Actually, crawlspaces
insulation is not mandatory in the Middle Georgia area.
However, insulated crawlspaces can help to supplement
insulation in attics, when wall insulation is not installed.

Batts in the attics, between joists – probably the easiest way to provide
effective insulation. Efficiency can be improved through a double layer.

roof – 28%

c)

windows – 22%

Urea-formaldehyde foam (UFFI,) was once a popular
material for insulating old houses. It is blown into the walls
and attics setting up within them. The product was barred in
1982, but with changes in chemical properties, has been
reintroduced. There are also new phenolic foams and even
cementious foams that are now available. Generally, old
building owners should be wary of chemical or cementious
insulations.
Vapor barriers: A key to installing insulation is the provision
of an adequate vapor barrier. In older houses this can be a
problem, since the best and most complete vapor barriers are
those installed between interior wall surfaces before they are
finished.

walls – 30%

basement-infiltration – 20%
Good
Relative heat loss: roof – 28%; windows – 22%; walls – 30%;
basement-infiltration – 20%. Houses can be made 70% or
more efficient without wall insulation – probably the most
difficult to install in older buildings.

b)

Bad

Good

A vapor barrier must be placed between the insulation and the building
interior. Otherwise, moisture can build up in the wall, as shown in the
middle. For ceilings, the vapor barrier should face down; batts and loose
fill can be placed above it.

A vapor barrier prevents moisture from traveling from
the interior of the house outward into the insulation and
surrounding materials where it can cause later problems. Most
fiberglass batting is either paper or foil-backed. The flanges
are meant to be stapled over studs or joists, overlapping and
therefore forming at least a partial barrier. (Actually, most
installers place the flanges inside studs therefore defeating
the purpose.) The most effective vapor barrier is a continuous
plastic (polypropylene) sheet, stapled to the wall ceiling studs.
When using a continuous barrier, together with conventional
backed batts, the backing should be slashed to avoid moisture
build-up in pockets or unbacked batts should be used.

Insulating materials: Insulation comes in a variety of materials.
Fiberglass batts or blankets are the most common. These
come in standard widths to fit between studs (walls) and
joists (attics), and in standard R-values. Typically 3 1/2-inch
batts have an R-11 value, 5 1/2 inch, R-19.
Other common insulation materials are rock wool
and cellulose. Both are loose fill and are raked in or, more
commonly, blown in. Cellulose - really reconstituted paper is generally the most popular because it is cheapest. Both
rock wool and cellulose are chemically treated to give them
Class 1 fire ratings.
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d)

The main rule in installing vapor barriers is that they
should face into the house. This is equally true of ceiling,
wall, or basement installation.
One of the main arguments against the use of blownin cellulose insulation is the lack of a vapor barrier. If blownin insulation is used, a vapor barrier paint, coupled with
thorough interior caulking, should be used to cut down on
problems. Alkyd vapor barrier paints are available from a
number of manufacturers and should be applied prior to other
decorating.
Blown-in insulation: Blown-in insulation has generally been
considered problematic by those involved in old building
restoration. Both cellulose and rock wool had a tendency to
compact over time, bunching up at the bottom of walls
especially. Also areas around electrical boxes posed a problem,
as did hidden wall cavities which are difficult to fill, therefore
allowing for air infiltration and heat loss and negating the
value of rest of the insulation. The industry has since
developed binders which help keep the insulation from
settling, and this helps solve at least one of the problems. A
vapor barrier interior paint can help counteract the moisture
build-up problem. However, old building owners are advised
to be cautious if using blown-in insulation. Holes cut into
the walls can detract from the appearance of a historic
building, though a good contractor can minimize the impact.
Also, moisture can still be more apt to reach old buildings
within walls with blown-in insulation. It is probably safer to
rely on attic batts and possibly floor insulation, coupled with
storm windows and weather-stripping and caulking.

a)

Caulking: Exterior caulking should take place wherever there
are noticeable cracks. Window and door frames should be
caulked above and on the sides (not below). The butted
ends of clapboards, the point of juncture between clapboards
and end boards, and places where different types of materials
meet are the most important areas for caulking. Butyl or
Toulene caulks do the best job, though silicone-based caulk
and high-grade acrylic-latex caulks also perform adequately.
Exterior caulking should be complemented by interior
caulking. The edges of window trim, the tops and sides of
often-fixed upper sashes, the tops of baseboards are all likely
candidates for caulking. Generally, acrylic-latex caulks that
will take paint (read the instructions!) are best for interior
caulking.

Both interior and exterior caulking can cut down on air
infiltration.

Insulation can be installed in basement areas to cut down on are infiltration.
Be sure to provide a vapor barrier (above) and place batts next to the
floor, not below.

b)

Weather-stripping: Weather-stripping should be considered
for all window and door openings, since they are primary
sources of air infiltration (and escape during summer air
conditioning). Weatherstripping comes in a number of
different forms, for different purposes, and/or preferences.
The most common types are metal spring (also plastic spring),
tubular gasket, metal-backed felt, and adhesive backed plastic
and foam.

Wire hangers can be used to install crawlspace insulation.

2. Weather-stripping and Caulking: Weather-stripping and caulking
are the most effective means of attaining greater energy efficiency.
Air infiltration and loss are the main factors in energy savings.
Joints between windows, the edges of doors, cracks in walls, all
contribute to air infiltration. To counter the effects, careful caulking
of buildings - inside and out - and a well thought-out campaign of
weather-stripping are the best solutions.

Some common weather stripping, from left to right: spring metal, adhesivebacked foam strip, tubular gasket, wood and foam, metal-backed felt,
adhesive-backed plastic spring. Common sense must be used when
choosing the right weatherstripping for the right location.
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Generally, entrance doors should be weather-stripped
along the exterior jambs and interior stops, and along the
bottom. Windows should be weather-stripped at the sill and
at the meeting rails. In cases of extremely loose windows, the
installation of either tubular gaskets or metal-backed felt
should be considered along the edges of interior stops. (Gluebacked foam will not hold up to heavy use in these areas.) If
windows are removed for repairs or cleaning, the installation
of spring metal weather-stripping in sash channels should be
considered. The energy effectiveness of doors can be increased
greatly through the installation of a plastic or rubber blade or
gasket type strip along the threshold.
A metal and plastic sweep often work
equally well.

3. Storm Windows: Heat loss (or air-conditioning loss) is a result of
air infiltration and conductive gain or loss. Because glass is a good
conductor, windows are a major source of both heat gain (summers)
and loss (winters).
Storm windows have always been the major way of counteracting
thermal loss or gain. The idea is that a dead airspace is created,
which acts as an insulator.

Air infiltration can lead to condensation between window and storm
window (left) or an interior window (right) when seals are inadequate.
Use caulk to seal storms; still employ weatherstripping even when storm
windows are installed.

Tubular gasket, or felt works best on entrance door surrounds.

Metal or plastic spring stripping works
well in sash channels and at meeting rails.

Traditional wood storm windows are in many ways ideal, because
wood does not conduct heat as well as metal; therefore, wood
storms are often superior to modern metal storm windows. However,
they are less convenient and need to be removed to open windows.
In cases where houses are heated in the winter and cooled in the
summer, traditional wood storms may still be the best solution.
Metal windows come in a variety of types and qualities. The best
exterior, metal storm windows are those with prepainted (baked
enamel) surfaces that can be selected to blend with existing trim of
sash colors. Double; as opposed to triple, track windows are
preferable though somewhat less convenient. Overall, they are
"flatter" and conform better to the historic plane of buildings.
If less expensive aluminum storms are installed, they can blend
in better if they are painted. A non-ferrous primer - coupled with
a good quality latex or oil paint - can transform your storms and
make them almost invisible.
Remember, always put a string of caulk on the underside of
storm windows when installing.
Interior storms:
A good alternative to exterior storm windows are interior storms.
There are a number of adjustable interior storm window systems
available today. Glass or even plexiglass can also be cut to order
and installed with a frame (glass) or without a frame (plexiglass).
Interior storms perform the same functions but have less impact

Foam is often adequate
below sash.

Metal or rubber gaskets work
effectively
against
air
infiltration at thresholds.
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on a building's exterior appearance. They are also easy to install or
remove for cleaning.

One final warning: insure that an airspace is provided below the
roof surface and above the insulation. Never push insulation up
against the undersurface of the roof.

4. Ventilation: Proper ventilation must be considered when upgrading the energy efficiency of historic homes or other buildings.
All airspaces should be vented to avoid moisture build-up. Roof
vents, turbine vents (preferably mounted on the rear) and ridge
vents can all help in ventilating attic spaces or crawlspaces. In
some spaces mechanical units (mounted again on less obtrusive
surfaces) can help expel moisture from within buildings where it
can do harm.

5. Awnings: One traditional energy savings device is exterior awnings.
Awnings were a traditional means of dealing with heat gain in the
south and can still be helpful even with air-conditioned buildings.
Canvas awnings are available from many suppliers in traditional
patterns, and can help enhance historic houses and businesses.
Traditional patterns and awning types are strongly encouraged.

All interior spaces “cut-off” by insulation
and vapor barriers must be vented.

If installing gable vents, care should be taken to choose a vent
appropriate to your building. Wood-louvered vents are readily
available at lumberyards and should be used in preference to metal
vents.
Soffit vents can be unobtrusive additions to ventilation schemes.
Custom-made soffit vents are probably the least noticeable.
However, even manufactured metal soffit vents can fit in well with
a historic house, especially if painted to blend in with their
surroundings.

Awning shapes may vary. These are some traditional patterns.

Soffit vents are almost always advisable.

The general rule in the Madison area is that at least one square
foot of ventilation should be provided for every 150 square feet of
attic floor area. If in doubt, a heat and air-conditioning contractor
can give advice. Remember: when calculating the size of your vent
to surface area, the blocking character of louvres or even screens
must be taken into account.

Avoid more modern awning types such as these.
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Termites must remain hidden to survive. Wood is chewed in galleries,
and frass (pulverized and digested wood) is removed by worker termites.
Termite galleries can be detected by periodic probing with a screwdriver or
ice pick.
Dry wood termites are not dependent upon direct soil contact as are
damp wood or subterranean species. The most obvious sign of damp wood
termites are small fecal pellets, about 1/25 of an inch in diameter. These
vary in color but look generally like small patches of dark sand. Dry wood
termites can be best eliminated from houses by fumigation. (Dry wood
termites are generally found in the most southern parts of the U.S. and
would be rare in Madison.)

Termites and Other Insects:
Termite damage to houses is caused by three different types of termites:
dry wood, damp wood and, the most damaging, subterranean termites. In
all, there are 13 major species that cause damage. They range from Florida
to through much of the lower U.S.; the winter cold of the northernmost
states discourages termite infestation. Termite colonies spread by swarming;
adults take to the air about every three to four years. Swarming, however,
is only one sign of termite presence, so actual sight of termites should not
be relied upon as the only indicator.

The narrow waist helps distinguish ant from termites.

Moisture is the key to termite presence. Damp wood termites are generally
found in rotted wood in forested areas. Subterranean termites get their
moisture from the soil and must maintain contact with moisture sources to
survive. Usually termite trails, known as shelter tubes, are evident on wall
surfaces, though in some instances the tubes are hidden from view.
Termites enter buildings usually at point of contact between soil and
wood. Wood sills, staircases, or posts are all typical entry points. Trails
(shelter tubes) also can extend along masonry piers or within masonry
walls.
Termite trails (shelter tubes) – the most obvious
sign of termite presence.

Carpenter Ants:
Carpenter ants are rarely a major threat to buildings. Their presence is
usually easily detected. Insecticides are an effective treatment.
Wood-Boring Beetles:
Lyctid or powder-post beetles attach the sapwood or hardwoods. Adult
beetles reinfest wood with their eggs, increasing the problem. Lyctid beetles
are detected by a tan-colored powder, extracted from small holes. Fumigation
is usually necessary for their removal.

Sources of termite problems:
wood in contact with soil,
hidden and buried scraps of
wood inside or outside of
foundation walls or piers.

Anobid Beetles:
Anobid beetles leave both pellets and flour-like frass when they have
infested wood. As with beetles, moisture is often the key to the problem.
Proper ventilation or repairs can help eliminate the problem.
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