
By Mark E. Leeman, P.E.

One of the most frustrating problems
a building manager can face is deboning
or failure of a new floor system due to
moisture problems. The construction or
renovation has just been completed and
things look great, except for the blistered
floor tile or stained terrazzo. Floor mois-
ture problems are particularly frustrating
because, when they occur, it is usually
soon after a new floor covering was
installed. Unfortunately, there are rarely
simple solutions to remedy this problem
once the floor covering has been installed.
If left untreated, the problem can result in
tripping hazards, unsightly floors, and
mold growth. Often the solution to the
problem involves removal of the floor
covering and application of a surface
treatment to seal the floor. This can be
very disruptive and expensive. Action
taken before the floor covering is installed
is often the key to a successful installation
and avoiding costly remedial measures.

The Problem

Floor moisture problems are most
often associated with concrete slabs-on-
grade (floors supported by soil) rather
than elevated slabs. Problems most often
occur with non-breathable floor coverings
such as vinyl, rubber sheet products, resin
terrazzo, plastic-backed carpeting, or
vinyl composition tile. The primary cause
of the problem is moisture vapor that
emits from the concrete resulting in
debonding, bubbling, or warping of the
floor covering. If a good-quality vapor
barrier was used under the slab during
construction, floor vapor levels normally
remain at acceptable levels after initial
drying. A secondary cause of flooring fail-
ures is breakdown of adhesives due to the
high pH of moisture collecting below the
floor covering. Moisture vapor may con-
dense beneath the floor covering, thereby
dissolving salts in the concrete and raising
the pH level at the surface of the concrete.

Questions to Ask When Considering a
Floor-Covering Project

Do I need to worry about floor vapor
problems with an old floor? If a non-
breathable floor product (e.g. vinyl tile)
had previously been installed on the floor,
it is a good indicator that floor vapor may
not be excessive. However, the newer,
water-based adhesives may be more sen-
sitive to moisture than many of the older,
solvent-based adhesives. FEA recom-
mends tests be performed well in advance
of the new floor installation to determine
whether floor moisture will be a problem
for the new products being installed.

What about installation of flooring
products on a new slab? If vapor emission
conditions are unknown, FEA recom-
mends tests be performed to assess
whether floor vapor is a problem. All con-
crete contains moisture immediately after
it is placed and will dry over time.
Unfortunately, the time for the concrete to
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dry to a level sufficient to install adhesives
may be longer than allowed by the proj-
ect schedule. In some cases, it may take
six months or more for the slab to become
dry enough to install flooring products. If
a vapor barrier was not installed or was
damaged during construction, the floor
may be too wet to accept floor coverings.

What can be done if the floor has high
vapor emissions? The simplest remedy for
a floor with high vapor emissions is to
wait until it is sufficiently dry. If the
source of moisture is caused by water in
the concrete, then waiting for the concrete
to dry may be a suitable solution. This
option is generally applicable to new con-
crete or floors that have recently been sat-
urated. If, however, the source of moisture
is vapor transmission from the soils below
the concrete slab, then the concrete will
never become sufficiently dry simply by
waiting. In this case, or if the project
schedule cannot tolerate the waiting peri-
od, some alternative approaches are
required. Some of the most common
remedies to floor moisture problems are:

• Surface treatments: polymer-based
coatings that bond to concrete and
reduce moisture vapor emissions to an

acceptably low level. The disadvan-
tages of these products are the floor
must be roughened prior to application
and their relatively high cost of $3 to 6
per square foot.

• Selection of alternative products: use of
ceramic tile, quarry tile, fiber-backed car-
pet, and other breathable coatings may
be a suitable substitute for some applica-
tions. The disadvantage of these products
is that they are often more expensive and
provide a different architectural appear-
ance than the original products selected.

• Secondary vapor barriers and venting:
in raised-floor applications, it may be
possible to install a secondary vapor
barrier on top of the slab or to install
vents in the raised floor that allow
moisture vapor to dry.

Most floors do not have moisture
problems, but the ones that do can be
very costly and disruptive to remedy. The
new generation of adhesives on today’s
market is more sensitive to moisture than
products used in the past. This makes
evaluation of the floor moisture more
important than ever for flooring projects.
FEA recommends evaluation of condi-
tions prior to flooring replacement so the

project can be completed with confidence.

FEA has professionals that are experi-
enced in solving floor moisture problems
and finding innovative solutions to meet the
needs of your project. For questions regard-
ing floor moisture issues, please contact
Mark Leeman at mark.leeman@feapc.com
or 703-591-4855.

FEA Highlights:
Leslie G. ZumBrunnen, P.E., Senior

Project Manager, was named Associate of
FEA in January due to his outstanding
performance and professional commit-
ment to the facilities industry and FEA.
ZumBrunnen currently manages FEA’s
Denver, CO office.

Gregory D. Hillman, P.E. has joined
FEA in Dallas, TX as a Senior Project
Manager in its Repair and Restoration
Group. He joins FEA from MACTEC,
and has over 9 years of civil/structural
engineering and project management
experience across the United States. Mr.
Hillman is opening an office in the Dallas
area to further develop and support FEA’s
national business and clients.

Colin A. Horner has joined FEA in
Fairfax, VA as a Technician for the
Geotechnical and Instrumentation Group.
Colin is currently a sophomore at Northern
Virginia Community College.
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Along with regular, scheduled pave-
ment maintenance, recognizing the
early signs of pavement deterioration is
critical to avoiding major repair costs.
What to look out for? Two words:
Cracks and water.

The Deterioration Process
Virtually all asphalt pavements, left

untreated, will develop fatigue cracks
in areas of concentrated wheel-loads.
These cracks usually appear in a longi-
tudinal pattern, parallel to the direc-
tion of travel. Fatigue cracks can be
aggravated by the natural, gradual oxi-
dation of the asphalt, which makes the
pavement stiffer but also more brittle.
Brittle pavements are more suscepti-
ble to cracking through temperature
change than are more flexible materi-
als, which can deform when the tem-
perature rises or falls.

The cracks by themselves do not
cause complete pavement failure, but
they allow infiltration of water to
the pavement’s soil subgrade. The
subgrade deteriorates rapidly when
exposed to water that is unable to
drain away. The result is a loss of
support for subsequent wheel loads,
which can then allow pavement ruts
— indicative of subgrade failure —
to develop.

Another sign of significant deterio-
ration at the subgrade level is alligator
cracking, so-called because of its char-

acteristic crack pattern, giving a scaly
appearance. Alligator cracking consists
of the formation of a cluster of small,
isolated fragments of asphalt with a
dense crack spacing. Wet subgrade
soils do not rebound after loading as
effectively as firm, dry soils, so addi-
tional cracking is inevitable along with
the increased permanent deformation.
The cycle accelerates with additional
loading as further damage quickly
allows greater water infiltration and
decreased pavement support. Alligator
cracking is considered pavement fail-
ure and requires complete reconstruc-
tion of the affected area.

Less obvious pavement problems
can include adverse drainage condi-
tions at the pavement surface or at the
subgrade level. Water collecting in low
spots and depressions on a pavement
surface encourages infiltration through
cracks, and promotes cracking through
saturation of the pavement structure
(particularly during freeze-thaw cycles
in winter months). Water at the sub-
grade elevation can be the result of
high groundwater or surface infiltra-
tion, and may require a pavement
edgedrain or underdrain to provide
permanent seepage collection.

Maintenance and Repair Options

Before you experience total failure,
consider a program of regular mainte-
nance and repair, including:

• Crack-seal and seal-coat. Sealing
cracks prevents water infiltration
into the pavement subgrade soil,
which might result in loss of sup-
port. Seal-coating applies a thin
emulsion of asphalt to the pavement
surface to maintain flexibility and
reduce the potential for cracking.

• Resurfacing. The top 2 inches of
pavement typically experiences the
greatest damage. Resurfacing the
pavement every 8 to 10 years will
ensure continued service and
reduce potential for deeper prob-
lems to develop.

• Full-depth patching. Failed pave-
ment, indicated by ruts or alligator-
cracking, must be replaced by
digging out the affected area and
placing new materials—recompact-
ed subgrade, new subbase aggre-
gate, and new asphalt concrete. If
more than 40 percent of the pave-
ment surface is affected, reconstruc-
tion of the entire pavement may be
more cost-effective.

• Reclamation. An in-situ process to
manipulate existing materials and
re-compact them as a new base.
Fresh asphalt is placed on top.
Reclamation reduces the cost of off-
site waste disposal as well as the
cost of new materials. The process
does not, however, address prob-
lems below the pavement in the
underlying soil.

• Replacement. In other words, full-
depth repairs throughout. Very
expensive and to be avoided if
conditions permit an alternative
measure.

Have your pavement evaluated by a
professional engineer who can deter-
mine necessary repairs and recommend
a maintenance plan. One way or the
other, your facility’s pavements will
need your attention and your mainte-
nance dollars to remain serviceable.
The question is: maintain now at man-
ageable expense, or raid the capital
reserves to reconstruct later?
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Fatigue cracking in wheel paths
(good time to resurface)

Fatigue cracks deteriorating to
alligator cracks (subgrade failure)
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April 1-2, 2004 Chicago, IL
International Concrete Repair Institute (ICRI), Spring Convention

Look for FEA Senior Project Manager, Margaret H. Mitnick, who is speaking on Unforeseen Conditions at
The World Bank D and E Buildings: Facades Sealant Replacement and Cleaning Project!

April 4-6, 2004 Memphis, TN
American Association of Airport Executives (AAAE), AAAE Airfield Safety, Sign Systems and Maintenance Workshop

Look for FEA Facility Management Consultant Kevin C. Moulton, who is co-presenting on
Achieving Maintenance Excellence Through CMMS Enhancements!

April 14, 2004 Washington, DC
Association for Facilities Engineering (AFE), DC Chapter Monthly Meeting

Look for FEA Principal, Paul G. Swanson, P.E., who is speaking on
Proven Methods for Recommisioning Your Building!

May 2004 Washington, DC
American Society of Civil Engineers (ASCE), Geotechnical Workshop for Deep Excavation

Look for FEA Associate, Steven M. Pennington, P.E., who is speaking on Real-Time Monitoring!

May 4, 2004 Silver Spring, MD
Washington Metropolitan Chapter of Community Associations Institute (WMCCAI)

Legislative Update and Professional Forum
Look for FEA Environmental Project Manager, Maureen K. Roskoski, R.E.P.A., who is speaking on

Understanding & Complying with Environmental Regulations

FEA on the RoadCatch FEA at one of the following events...


