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or surface-type)
may have some

practicality as rela-

tive (qualitative,
not quantitative)
measurement de-
vices for possibly
indicating best
placement for ac-
curate, quantita-
tive relative hu-
midity sensors
within the con-
crete.

Moisture meters,
similar to other
non-quantitative
test methods, are
not final determi-
nation tools.
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Calcium Chloride test

The calcium chloride va-
por emission test was
developed over 40+
years ago by Kentile to
quantify the volume of
water vapor radiating
from a concrete slab sur-
face over time. This test
has been used to meas-
ure the amount of mois-
ture that emits from
1,000 square feet of slab
surface in 24 hours. The
result is expressed as
"pounds" which is the
equivalent weight of wa-
ter, emitted as vapor,
over 1,000 square feet in
24 hours. This test re-
quires the use of a
gram-weight scale with a
gradation of 1/10th (0.1)
gram. The calcium chlo-

ride container is weighed
before and after expo-
sure to the concrete
slab. It is highly recom-

Calcium Chloride test

mended that the test be
weighed prior to, and
directly after exposure
on the same scale. This
is a very sensitive test
when conducted prop-
erly in an ideal environ-

ment. Differences be-
tween two scales and
extended time between
weighing can offset the
test result. DO NOT con-
duct this test unless the
building environment is
representative of the ac-
tual working climate.
While the test can meas-
ure moisture in a wide
range of building cli-
mates, the results are
only meaningful when
conducted in a similar
building environment as
the finished floor system.
Obtaining meaningful
results is only possible
when tests are con-
ducted in a representa-
tive interior climate.

In-Situ PH Probe test

The relative humidity
probe method, also
known as the RH test or
the “in situ” test, has
been in use in Europe for
more than 20 years but
is relatively new to the
United States. ASTM
F2170-02, Standard Test
Method for Determining
Relative Humidity in Con-
crete Floor Slabs Using
In Situ Probes, which

was published as an
ASTM Standard in 2002,
involves drilling approxi-
mately 2-inch-deep holes
in the concrete to meas-
ure the humidity inside.
Scientific testing has
shown that the calcium
chloride test only meas-
ures vapor emissions
from the top 1 inch or so
of the concrete slab. Be-
cause most concrete

slabs dry from the top
down, the calcium chlo-
ride test may miss mois-
ture deep inside the con-
crete that is likely to rise
to the surface after a
floor covering is in-
stalled. For this reason,
many now consider the
RH test a better predic-
tor of future moisture
problems.




High RH
Moisture Meters can only measure the
top “drier” portion of a concrete slab.

No ‘moisture meter’ of
any type can give consis-
tently accurate ‘moisture’
readings across the dif-

ferent mixes and
densities of concrete.

“This is
where the
problems

occur.”

This
week a
rabbit,

next
week a

floor
failure

What about my moisture meter?

Moisture meters should
never be used to make
the final determination as
to whether or not a con-
crete slab is dry enough
for a flooring installation.
Here’s why:

No ‘moisture meter’ of
any type can give con-
sistently accurate
‘moisture’ readings
across the different
mixes and densities of
concrete. Additionally,
other components (metal

reinforcing bar, aggre-
gate size and amount,
etc.) can cause false indi-
cations of ‘moisture’ es-
pecially with non-pin me-
ters. But pin-type
‘moisture’ meters are
also not practical for
moisture measurement
because variable chemi-
cal and physical charac-
teristics in concrete can
cause false readings due
to changes in electrical
resistance that have
nothing to do with mois-

ture. Additionally, even IF
the so-called ‘concrete
moisture meters’ were
sufficiently accurate
(again, they are not),
they only measure
‘moisture’ (not relative
humidity) in a very small
area near the surface of
the concrete slab.

This type of surface
‘moisture’ testing tells
us nothing about the
conditions down in the
slab.

What? about my moisture meter

Once a floor covering is
placed on a concrete
slab, the relative humidity
(RH) within the slab will
equilibrate throughout the
thickness of the slab.

This means that a slab
that may have been
“dry” (low RH) at the
surface (without a floor
covering) will see a
higher RH (migrated

from down in the con-
crete) at the surface,
when the floor covering
has been installed. This
is where the problems
occur.

The calcium chloride test
method (moisture vapor
emission), and the UK-
based ‘hood’ method
(RH) both have the same
problem, as they are also

surface tests. Keep in
mind that an uncovered
concrete slab will indeed
have a relative humidity
gradient (typically drier at
the surface; much wetter
at depth) throughout its
thickness until a floor
covering is put on top.

Moisture meters are qualitative not quantitative

Under normal con-
ditions, the RH at
roughly 50% slab
depth will be signifi-
cantly higher than
the surface unless
the slab has been
down for a long
time, and a vapor
retarder is directly
underneath the
slab. In reality, the
surface of the con-
crete will more
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closely reflect the RH in the
room or building which gives
no indication of the potential
for a flooring failure due to
the high RH deep in the slab
that will migrate to the sur-
face when the concrete can
no longer emit water vapor
due to the non-permeable
floor covering. Again, most
major floor covering and
adhesive manufacturers
in North America and
Europe already have con-

crete relative humidity
specifications in their in-
stallation guidelines. At
best, moisture meters
(pin-type or surface-type)
may have some practical-
ity as relative (qualitative,
not quantitative) measure-
ment devices for possibly
indicating best placement
for accurate, quantitative
relative humidity sensors
within the concrete.
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Another advantage of the F2170
RH test is that it is easier to re-
peat. The first test using either
method takes about the same
amount of time. An F1869 Cal-
cium Chloride test takes four
days (grind the slab, wait a day,
place the kit, and wait three

. days), after which
By drilling a

hole in the & Moisture Vapor
concrete, the Emission Rate
F2170 (MVER) is calcu-

method can
measure

lated. The MVER
is stated in pounds

moisture

deep inside  per 1,000 square

the slab. feet per 24 hours -
- or “pounds,” with

3 or 5 being the limit.

The first F2170 test takes three
days (drill the hole, place and
cap the sleeve that lines the hole,
wait three days), after which the
Relative Humidity (RH) is read
using a meter. The RH is stated
as a percentage RH, with 75 to

80 percent the acceptable limit.

However, each subsequent test
is much easier with the F2170
method. A second F1869 test
requires another three day wait,
while the F2170 test can be re-
peated without any waiting time
because the hole can be reused
over and over again. If the initial
reading is too high for a floor
covering installation, you can
come back later, unseal the hole,
and quickly read the RH again.
There is no three-day waiting
period once the hole is drilled
and the sleeve is placed and
capped.

RH method is absolutely better than the
calcium chloride test

Howard Kanare of Skokie, IlI.-
based Construction Technology
Laboratories (one of the pre-
mier concrete testing laborato-
ries in the world) believes the
RH method is better than the
calcium chloride test. “Calcium
chloride tests only tell us about
the moisture situation in the
upper region of the concrete,”
he explains. “RH probes can be
placed at a specific depth in the
concrete to indicate the actual
moisture condition deeper in
the concrete -- even below the

F2170 In detail

The F2170 test is the most
up-to-date method for test-
ing concrete floor slabs. A
plastic sheet taped to the
floor is no longer an accept-
able method, and even a
moisture meter test is not
recognized by flooring manu-
facturers. Few could argue
against the comprehensive
data the F2170 test yields.

“We have used F2170 RH
probes to monitor drying of

floor slab where moisture origi-
nates -- and can monitor trends
and indicate the rate of drying,
allowing us to predict when a
floor will be dry enough for in-
stallation” Thus, a slab that is
considered “dry” according to
the calcium chloride test can
wind up “wet” after the flooring
is installed, because the damp-
ness in the lower part of the
slab has migrated up to the sur-
face. Because there is somewhat
of a comfort level in the indus-
try with the calcium chloride

wet floors and to predict
many weeks ahead when a
floor would be acceptable for
installation. “RH probes can
be wired into a ‘smart build-
ing’ that monitors itself and
alerts the facility manager if a
moisture problem is develop-

£

ing.

We've come a long way from

test, I inquired as to whether a
correlation exists between the
two methods. “No, they meas-
ure different properties of the
concrete,” Kanare answered.
“F1869 determines a portion of
free moisture near the surface
that can be pulled out of the
concrete over a short time pe-
riod. F2170 measures the exist-
ing relative humidity within the
slab at a specific depth.”

Page 3

ASTM Procedure F2170

Thus, a slab
that is
considered
“dry 2»
according to
the calcium
chloride test
can wind up
“wet” after
the flooring
is installed,

/

independent testing agencies
and flooring deal-
ers and contractors
perform more test-
ing, moisture-
related failures will
be less common.
That would be
good news for eve-
ryone in our indus-

taping a piece of plastic to
the floor to see if there is
moisture. Hopefully, as more

try -- and our cus-
tomers as well.

nected to the probe yields an inter-
nal moisture reading. Relative
humidity testing represents ad-
vanced concrete moisture testing
for the 21st century.
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Following ASTM F2170 procedures

Flooring Specialists has the ability/tools to evaluate
newly poured or existing concrete substrates pos-
sibly eliminating your future liabilities regarding the
installation of a moisture sensitive floor covering
on a new or existing concrete substrate. Flooring
failures due to excessive moisture account for one
of the most costly liabilities in our industry.

With a pre-installation cost that up front is less or
equal to, 2 to 3% of the price of a future catastro-
phe, F2170 testing just makes sense. Calcium chlo-
ride tests and moisture meters are false positives
that have proven their ineptness in protecting the
flooring provider from future liability.

Oh one more thing,,, pH

Along with moisture testing,
the slab should also be
tested for pH. Often, when
experiencing a moisture
problem, the concrete will
also exhibit a high pH read-
ing. As the moisture works
its way to the concrete sur-
face, it can bring with it free
salts from within the con-
crete. It is often the combi-
nation of moisture and alka-
linity that causes problems
for the floor covering adhe-
sive. Most floor covering
and adhesive manufacturers
recommend that the pH not
exceed 9. Figure #1 shows
that on the pH scale 7 is
neutral. Newly placed con-
crete will exhibit a pH of 13

or so. As the concrete is ex-
posed to the air, carbona-
tion occurs, reducing the pH
at the surface. pH may be
tested with pH paper, pH
pencils and pH meters.
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Identifying the pH of the
surface is important before
moving on with floor cover-
ing installation or the use of
a mitigation system.

Before moving forward, con-
sider the moisture & pH test
results along with everything
else you know about the con-
crete and the building. Re-
member, the CCT moisture test
is simply identifying the
amount of moisture present
(MVER through CaCl testing)
at that given point in time,
whereas the F2170 test gives
you an exact tool to determine
the slabs current/future suit-
ability.
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