Volume 4 Number 3 Summer 1988

Dear Reader:

Contents

Preservation Profile 2

The Inspection of
Structural Wood

i1t was almost three years ago in the summer of

1985 that we set out to publish a newsletter which

would address preservation concerns of the religious

Systems 4 community. Our intent was to provide technical in-
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E:ﬁ:p@ﬁonSeches 7 well as a forum for clergy and congregation members to
Technical Services 10 share their experiences. Since this date, we have seen
Helpful Publications 1 interest in the preservation of religious buildings
In Brief » 808k,

From an initial mailing list of some 500 primar-

ily from the State of New York, Common Bond now has

over 2,500 readers nationwide.

The Rev. Thomas F. Pike, Rector of Calvary/St.
George's Episcopal Church in Manhattan and Chair of
Common Bond's Advisory Committee, has been both partner

and leader in furthering efforts to preserve religious
buildings.

In this issue's "Preservation Profile",
: i ! Dr. Pike writes about the challenges to be met and the

opportunities that exist for the religious and preser-—

> .%q vation communities to work together toward this end.

Inspecting structural wood systems is the focus of
| this issue's technical feature.

x "Ask the Technical
il Preservation Services Center" describes the problems

encountered in using aluminum and vinyl siding. For
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The Inspection of
Structural Wood Systems

This article was written with the assistance of
Harry P. Hansen, Preservation Consultant.

The wood components of a building are the most
fragile of all of its structural elements, and
the most susceptible to deterioration. Mois-
ture, rot and insect infestation can quickly
destroy a building's wooden structural system.
If properly cared for, wood can last indefi-

nitely. To ensure that wood structural elements
stay in good repair, they should be routinely
inspected. This article describes how to

conduct a basic inspection of a wood structural
system.

The objective of a routine inspection is the
early identification of problem areas. In most
cases, deterioration which 1is caught in its
early stages will not have had a chance to
significantly weaken a building's structure, and
simple repairs may be all that is necessary. By
identifying potential areas of concern at this
early stage, you will not only save the historic
structural fabric of your church or synagogue,
but you will also save on costly repairs that
become necessary if conditions are allowed to
escalate.

An inspection of this kind should be conducted
by someone who is familiar with the building and
with past and present maintenance procedures,
such as the sexton or a member of the building
committee. If possible, the same person should
conduct the inspection every year so that they
become well-acquainted with the structural
system of the building and can note subtle
changes in its condition. Structural problems
not only threaten the stability of a building,
but can endanger those that use it. In the
course of a routine inspection, if problems are
discovered or you encounter conditions you do
not understand, do not hesitate to call in an
architect or structural engineer to help assess
the severity of these conditions.

In older masonry buildings, the principal wood
structural elements are the joists or floor
supports, and the timbers which comprise the
structural system of the roof. In frame
buildings, wood is also used to form the struc-
tural skeleton of the wall. Because of tradi-
tional construction methods, wood structural
elements are often not visible or readily
accessible. This is a problem particularly in
frame buildings where the wall structure 1is

hidden by exterior clapboards and interior
plaster. For these reasons, most buildings,
especially those in which a substantial portion
of the internal structure is hidden, should be
inspected by a structural engineer every ten
years, whether or not there are any apparent
signs of deterioration.

All visible structural timbers should be closely
inspected in their entirety for signs of 1)
physical deformities and 2) fungus or insect
infestation. Special attention should be given
to those areas where the floor joists and roof
trusses join the wall structure. Because of
their location near the exterior wall, these
structural connections are the most susceptible

to deterioration caused by moisture. In frame
structures, any wood component that meets
another should also be carefully examined,

especially where the vertical wall timbers meet
the sill (the sill is the horizontal beam which

rests on the foundation). Figure 1
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A) In both masonry and wood frame buildings, check for dampness where
floor joists meet the exterior wall.

B) In frame buildings, any wood component which joins another should
be carefully examined, particularly where vertical wall timbers
meet the sill.

C) In frame buildings, make sure exterior cladding (clapboards and
shingles) are properly maintained and watertight.

D) Carefully examine the connections between the roof trusses and
walls; make sure gutters and downspouts are working properly.

E) Inspect for roof leaks

Figure 1 A cross-section illustrating parts of a structural
wood system most likely to deteriorate.
Note: This is a schematic drawing and does not reflect
exact building construction details.

Moisture, Rot and Fungal Attack

The presence of moisture in a building is one of
the primary causes of wood deterioration.
Moisture can enter a building through a leaky
roof, eroded mortar joints in masonry walls,
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Figure 2 Severe water damage to a plaster ceiling caused by
2 leaking roof.

deteriorated siding on frame buildings, and
through foundations, especially at the base of
the building where inadequate drainage condi-
tions may exist.

If water is entering a building through the
walls or roof, the first sign of a problem is
usually a brown stain on the walls or ceiling.
This staining comes from dirt or chemicals which
are drawn out of the building's hidden structur-
al members by the action of the water. In
buildings with an exposed roof system, any roof
leaks will be immediately apparent. However, if
your building has a suspended ceiling, it is
advisable to regularly inspect the unfinished
attic area for leaks before the staining has had
an opportunity to come through to the finished
space below (Figure 2).

In basements and crawl spaces, moisture problems
take a different form. Foundation walls soak up
water from the ground which is then drawn into
the ends of the timbers which meet the wall.
The grain or fibers of the timber then carry the
moisture along its length. In its early stages,
this problem can be detected through dampness at
the juncture of the beam and wall. Staining may
eventually appear, but the first visible sign of
moisture is usually the formation of mold or
fungus along the surface of the wood timbers.
In buildings where water penetration through the
walls is a problem, moisture can also cause
damage in galleries, towers and any part of the
building where floor joists meet the exterior
wall.

Moisture produces an hospitable environment for
fungal attack, usually referred to as rot.
Fungal attack may be difficult to detect because
it often begins in the part of the beam hidden
in the wall, and spreads through the internal
grain of the wood. If you suspect that a timber

may be deteriorating, but there is no obvious
surface evidence of this, take a sharp knife and
insert it into the beam. If it is impossible to
get the knife more than a fraction of an inch
into the wood, the timber is sound. If after
initial resistance the knife goes in easily, the
core of the beam may be rotted out and a struc-
tural engineer should be contacted immediately.

There are three general types of fungus to which
wood is susceptible: surface mold, bluestain and

decay fungus.

Surface mold, more commonly known as mildew, is
usually found on wood that has been moist for a
long period of time. The fungus forms as a
loose and powdery "spore mass" on the surface of
the timber. Colors range from pink to various
shades of green, blue-grey, brown, and black.
This type of fungus does not feed on the wood
itself, but on materials which have been spilled
on the wood, or on the sugars and starches found
in the sap. Other than causing some discolor-
ation, surface mold does little damage to the
structural integrity of solid wood.

Bluestain, as its name suggests, forms as a blue
stain. Like surface mold, this fungus does
little damage on its own. However, as bluestain
penetrates deeply into the wood, a timber which
has been heavily stained becomes porous and
soaks up moisture at an increased rate making
the wood more susceptible to other types of rot.

While surface mold and bluestain fungi are more
of an aesthetic than a structural problem, decay
fungus, of which there are several varieties,
can cause severe damage.

Soft rot causes the decay of the surface layers
of the wood, and seldom extends more than a few
millimeters beneath the surface. However, as
the wood weathers away, the decay progresses
deeper, and over time can undermine the load
bearing capacity of the timber. Soft rot is
most often found in wood that 1is repeatedly
soaked with water, or wood that is alternately
wet and dry. When it is dry, wood with soft rot
looks blackened and scaly, as though it had been
scorched in a fire. Soft rot is highly resis-
tant to available wood preservatives and is
therefore more difficult to eliminate than other
types of rot.

White rot consumes the 1lignin in a timber
(Iignin is the brown substance in wood which
forms the cement or glue between the white, cel-
lulose fibers). This deprives the wood of
strength and leaves it in a stringy, bleached
condition. In contrast, brown rot consumes the
cellulose in a timber, leaving the wood with a
soft, spongy texture and a brown, crumbly
appearance. Occasionally, these fungi form
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Figure 3 Surface mold, white rot and brown rot are all
present in these floor joists.

toadstool-like growths of the type commonly
found on decaying logs in a forest. The pres-
ence of these growths is a sure sign of the
presence of rot; the absence of these growths,
however, does not necessarily mean that the
fungi do not exist (Figure 3).

Since all fungi thrive under moist conditions,
the presence of moisture and humid air in an
unvented space, such as a basement, may be all
that is required to promote fungal growth. If
fungus is detected, you should immediately seek
the advice of a structural engineer to determine
whether the structural integrity of your build-
ing has been affected. The area in which the
attack is occurring must be dried out and the
wood treated with a fungicide. In extremely
warm, humid parts of the country, such as along
the Gulf Coast, it may be necessary to treat the
wood with a fungicide on a regular basis.
However, in most parts of the United States
eliminating sources of moisture in a building
will prevent a recurrence of the condition.

Insect Attack

Insects can also damage the structural integrity
of a building's wood components. Termites are
the most common form of insect attack. Termites
feed on the cellulose found in wood, destroying
its structural integrity in the same manner as
brown rot. These insects prefer dark, moist
environments and breed underground. To connect
their nests with new sources of wood, they
construct small mud tunnels called shelter
tubes. These tunnels are the most visible
indication of termite activity and are usually
found along foundation walls or in crawl spaces
under the floor. Other indications of termites
include the presence of winged '"swarmers', that
appear after a heavy rainstorm, and eroded and
channeled wood. (For further information on
termite infestation, see the 'Ask the Technical

Preservation Services Center" column in the

Spring, 1986 issue of Common Bond.)

Unlike termites, which tend to infest the parts
of a building close to the ground, carpenter
ants can form colonies throughout the building.
Carpenter ants do not eat wood, but excavate it
for nesting purposes, causing extensive damage
to the structural integrity of the infested
timber. The presence of carpenter ants can be
detected by telltale sawdust droppings from a
beam or by a small pile of discarded wings (the
wings are shed by the colony when they arrive at
a new site).

Anobid beetles, more commonly referred to as
powder post beetles, are slower to act than
either termites or carpenter ants; however, they
can still cause extensive damage. Powder post
beetles breed in wood in a manner similar to
carpenter ants. They are rarely visible and are
detected by the tiny holes and fine sawdust left
behind as mature adults leave the nest. If
there are recent signs of this dust on the
timbers or on the floor beneath, there is most
likely an active infestation (Figure 4).

When inspecting your ©building's structural
system for the first time, you may find that
older timbers have small holes and other signs
of insect infestation. While these areas should
be carefully inspected by an exterminator to see
if the insect infestation is active, they are
often the sites of o0ld, now defunct, insect
activity. If you discover any indication of
active insect infestation, you should call an
exterminator immediately. The infestation can
spread quickly, and the affected areas of the
building should be treated without delay.

Figure 4 Small piles of sawdust left by carpenter ants and
powder post beetles.
Photo: By courtesy of Donald W. Insall [c] from

his book The Care of 0ld Buildings Today.

Structural Failure

Structural failure is the most severe problem
that can occur with wood systems. It is caused
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by the deterioration of a timber as a result of
insect or fungal attack, or by the overloading
of a structural timber.

While a sound timber may display some minor
cracks and bending, the first sign of a struc-
tural problem may be the severe bowing of a
timber or the presence of fresh cracks or splits
along the wood. New cracks or splits can be
identified by the presence of bright wood within
the opening. Older cracks collect dirt and
darken with exposure to light over a period of a
few years. If signs of stress are evident,
there could be any number of causes. It is best
to review the situation with a structural
engineer or a reliable contractor. At the first
sign of severe deterioration, such as a sagging
floor, splintered or broken joists or wood that
has been damaged by insects or fungus, a struc-
tural engineer should be contacted immediately.

Maintaining a moisture free environment is the
key to preventing the deterioration of wood
structural systems. Through regular inspec-
tions, you can detect conditions before they
escalate into major structural problems.

Harry P. Hansen 1is a Preservation Consultant
(294 West 92nd Street, New York, New York 10025)
specializing in the analysis of building prob-
lems and project management.

Ask the Technical
Preservation Services Center

Question:

We have a frame church which is in
need of painting. A suggestion has
been made to cover the clapboards with
aluminum or vinyl siding. 1Is this a
wise solution?

The Reverend Thomas McNeir Lange
First Presbyterian Church of Ulysses
Trumansburg, New York

Answer:
Aluminum and vinyl sidings are usually
applied to wood buildings in need of
repair and painting as some sort of
magical, "cure-all" solution. The use
of these sidings to hide such problems
as peeling paint, staining and other
deterioration is not a substitute for
proper maintenance. Although promoted
as being "maintenance free', aluminum

Figure 1

and vinyl age unattractively and are
susceptible to different types of
damage. They provide a building with
an impenetrable skin which hides the
early warning signs of deterioration.
Consequently, minor problems, which
are thus concealed and remain un-
detected, can escalate to the point
where major, expensive repairs are
necessary. Wood clapboards do require
ongoing maintenance and repair, and
should be repainted every five to
eight years. It is a better invest-
ment of time and effort to properly
care for original wood siding than to
install substitute siding which can
cause and promote extensive building
problems (Figurel).

Aluminum and vinyl sidings were
developed in the 1950s and 60s as an
alternative to wood siding. Both
aluminum and vinyl, which unlike wood
are not subject to rot, could be
manufactured to resemble wood siding
and a "permanent'" color applied during
the manufacturing process. Siding
manufacturers believed that they had
come up with a maintenance free sub-
stitute for wood. Neither aluminum or
vinyl have fulfilled this initial
promise.

Aluminum and vinyl siding can cause
serious structural damage to a build-

ing through moisture entrapment. This
routinely occurs in buildings where
siding 1is applied as a cosmetic

solution to remedy such problems as
peeling paint and deteriorated window
sills. These problems are usually

symptoms of far more serious condi-
tions related to the roofing, flashing
and drainage systems.

When aluminum

Deterioration caused by aluminum siding.

Photo: Reprinted courtesy of The 0ld House Journal.
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