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How tto BBuy FFlooring HHaving SSUSTAINABLE WWet SSlip RResistance
Article By: George Sotter, PE, PhD

This article specifies a particular testing method and
selection criteria for use in choosing and specifying
slip-resistant flooring that maintains good wet slip
resistance over its life cycle. The test method assesses
Sustainable Slip Resistance (SSR), and together with
situation-specific safety criteria is becoming an estab-
lished specification method in some international
venues.
In safety engineering it is widely accepted that “safety
by design” is the most reliable method of preventing
accidents; people should not be expected reliably to
use safety equipment (e.g. slip-resistant footwear) or
exercise special caution (“Slippery [or wet] floor”
warnings). If flooring is in an area where it can get
wet or otherwise lubricated (airborne deep-fryer fat,
tracked-in grease, etc.), it needs to be slip-resistantun-
der such conditions.
Although some people assume that flooring slip
resistance never changes with time, the experience of

many building and cruise ship owners proves that this
is not true. Wear from shoes plus abrasive soil on a
busy floor, or certain inappropriate maintenance prac-
tices, can in some cases destroy the wet slip resistance
in a matter of weeks — or even an hour. 
Post-construction cleanup using an abrasive pad has
in a number of instances destroyed the slip resistance
before the building or outdoor swimming pool has
even opened. One well-publicized example was at the
Watershed Centre in Kilkenny near Waterford, Ire-
land. The tile installed had good wet barefoot slip
resistance, but this was destroyed by post-construc-
tion cleanup with an abrasive pad before the pool
opened. In the four months after the new pool opened
in December 2008, there were 28 reported slips and
falls while various remediation methods were tried.
The pool subsequently was closed until April 27,
2009 after being remediated successfully by chemical
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treatment. Numerous lawsuits resulted.
The Americans with Disabilities Act (ADA) requires
that flooring accessible to disabled persons be slip-
resistant — not just when the building is constructed,
but throughout its lifetime. Typical building codes in
the USA require that “Every existing building, struc-
ture, premises or portion thereof shall be maintained
in conformity with the code regulations and Depart-
ment approvals in effect at the time of such construc-
tion and occupancy ... Every existing building, struc-
ture, or portion thereof shall be maintained in a safe
condition and good repair … all physical elements of
every existing building, structure or portion thereof
shall be maintained … by restorative means, in a con-
dition as close as reasonably feasible to their origi-
nally required and approved state.”  
If a building owner can be confident that new flooring
will sustain its slip resistance for a period of years this
can protect a considerable investment in the flooring
and prevent business interruptions as well as protect
the safety of the pedestrian. The stakes are even
higher for hotels and cruise ships, which are occupied
virtually nonstop with guests who will not tolerate the
noise involved in changing out hard flooring.
Sustainable Slip Resistance (SSR) testing was devel-
oped by Carl Strautins in Australia for McDonald’s
Restaurants to identify flooring that is not highly
susceptible to loss of its slip resistance from wear or
some types of inappropriate maintenance. This test
and appropriate selection criteria can help avoid
investment in inappropriate flooring as well as pre-
vent costly, life-altering accidents. Below I’ll explain

the method and how it can be used to improve floor-
ing safety in hotels and motels.
Test Methods and Safety Criteria
Germany and Australia have for over 10 years had
detailed flooring slip resistance standards based on
some 150 specific situations — e.g. external walk-
ways, swimming pool decks, swimming pool stairs
into the water, commercial kitchens, hospital operat-
ing rooms, etc. Many architects elsewhere in Europe
have informally adopted them. The slip resistance rat-
ings are based on humans walking an oily or water-
wet flooring sample in standard footwear and/or bare
feet on a laboratory variable-angle ramp. However,
the test results generally apply only to flooring before
it’s installed. In some cases initially good wet slip
resistance is gone after the floor has been down for
only a few weeks. What’s more, the ramp test can’t
conveniently be used to assess safety of the flooring
on site under the ambient conditions. 
The United Kingdom has since 1971 had well-estab-
lished slip resistance standards based on a portable test
method, the “British” pendulum. This test was devel-
oped for pedestrian traction by the U.S. National
Bureau of Standards in the 1940s and further refined
in the UK. It was validated for pedestrian traction in
1971, together with its safety standards, by the Greater
London Council and tested in the UK over a period of
25 years by 3500 real-world public walking area tests
and site accident records. The test is an ASTM stan-
dard (E 303), slightly modified for pedestrian traction.
The pendulum is now a standard test method for
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pedestrian slip resistance in 49 nations (European
Committee for Standardization EN 13036-4, 2003
names many of them) on four continents and has been
endorsed by Ceramic Tile Institute of America since
2001.
In the USA, architects and designers generally look
for a wet static coefficient of friction of 0.60 or higher
by ASTM method C 1028 to assess potential safety
for wet areas of level floors. This often gives decep-
tive results, applying “safe” ratings to some flooring
samples that are in fact very slippery when wet. The
method is now acknowledged by ASTM, Ceramic
Tile Institute of America, and Tile Council of North
America and many forensic experts to be inadequate
for assessing safety.
The ASTM C 1028 method does not represent the
most current state of knowledge about testing meth-
ods, but this is not widely known by American archi-
tects, designers and property owners. An objective
below is to correct this situation and suggest a more
useful test and safety standards (safety assessment)
for due diligence based on the pendulum. 
The SSR test procedure consists of an initial wet pen-
dulum test; abrasion, wet, for up to several thousand
cycles with a standard (3” x 3” 3M green Scotchbrite)
abrasive pad under a standard load of 1 kg (2.2 lb) at
50 cycles per minute; and another wet pendulum test
after abrasion. Both hard and soft rubber pendulum
sliders (or “test feet”) might be used if the area is
walked on in both hard-bottom footwear and bare feet
or soft-soled footwear. The abrasion is conducted
either manually, or mechanically using a linear
washability and wear tester.
Typically, about 85 percent of the loss in slip resist-
ance after 5000 cycles has already occurred after 500
cycles. Depending on the flooring buyer’s situation,
the flooring might be considered to have Sustainable
Slip Resistance for a level floor if (for example) the
wet Pendulum Test Value (PTV) is 35 or higher after
abrasion for 500 cycles. The 500-cycle result in the
laboratory has been found by in situ pendulum tests to
be roughly equivalent to 12–24 months of wear in
customer areas at a busy McDonald’s Restaurant.
McDonalds in Australia adopted the 500-cycle speci-
fication, minimum PTV of 35 in October 2006. Other
major property owners such as Aldi, Toyota, West-
field and a major cruise ship company have adopted
similar specifications. 
In the USA, flooring with SSR is available in ceramic

tile, natural stone, and resilient products including
floor mats. There are at least a half-dozen manufac-
turers offering such flooring. Abrasive-containing
coatings, some transparent, are also available that
have SSR. 
In some cases, analogous to the variable-angle ramp
test-related standards mentioned above, the SSR
safety standards are situation-specific rather than
“one size fits all.” Thus a minimum pre-abrasion wet
PTV of 35 (hard or soft slider) might be required for
hotel or hospital bathroom floors; a minimum of 45
(hard rubber slider) for stair nosings that get wet in
use; and 54 (hard slider) for commercial kitchens and
steep outdoor ramps. If the flooring is to be sealed
after installation, the laboratory tests must be con-
ducted with the correct sealer properly applied.
Cleanability tests with expected contaminants (local
mud, coffee, red wine, ketchup, etc.) by owners
and/or other duty holders are also advisable before
final selection of flooring. The methods of cleaning
should be planned. (A dirty mop with dirty water
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might not be adequate for cleaning non-slip flooring,
but abrasive pads can destroy wet slip resistance
quickly. An autoscrubber with a very soft white brush,
like a carpet brush, is ideal.)
Experience has shown that what is specified and
ordered is not always what is delivered, and it is pru-
dent for hotel-motel owners to verify that flooring
meets their slip resistance specification both before
installation and at turnover of the property for occu-
pancy. For a busy floor, monitoring of dry and wet
slip resistance every 3–12 months after that can fur-
ther protect owner and other duty holders as well as
guests and employees. 
Conclusions
Sustainable Slip Resistance as a test method and for-
mal or informal standard provides advantages over
older methods, in that it addresses a most important
component of flooring product utility: the ability to
assess potential flooring wet slip resistance over its
life cycle. The informal adoption of this standard as
part of due diligence potentially establishes confor-
mance with the state of the art in surface slip resist-
ance specification.

About the Author
George Sotter is President of Sotter Engineering
Corporation. He has more than four decades of
experience in rocket and jet propulsion and consult-
ing engineering, now specializing in slip and fall
prevention and testing. His mailing address is 26705
Loma Verde, Mission Viejo, CA 92691, phone 949-
582-0889, fax 949-916-2193, Email
George.Sotter@SafetyDirectAmerica.com. 
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5-cfm/square-foot of glass.   Horizontal window
frame ribs inside the perimeters of the window frame
should protrude outside, not inward where they will
block air flow.  
Conclusion
Properly done, an indoor pool is a terrific draw for a
hotel/motel.  The key is not to lose the income due to
inadequate system maintenance.
Sidebar: Routine Maintenance Checks Save
Money Long Term
This simple checklist of routine maintenance for
hotel/motel indoor pool dehumidifiers will save
money and prolong the equipment’s lifecycle. 
* monthly filter replacement
* monthly fan-belt tension checks
* monthly check for free air flow on
remote condenser (if any)
* monthly removal of any pool chemicals
from room containing dehumidifier
* semi-annual check of dehumidifier’s
refrigerant sight glass
If bubbles are visible, wait 10 minutes
and make sure compressor is still operat-
ing. If bubbles are still visible, call a
refrigeration service technician. 
* annual lubrication of the pillow blocks
for belt-drive blowers (Direct drive units
typically don’t need oiling.) 
Keep eyes, ears, and nose alert for any
unusual conditions.  
Sidebar:  Education on Indoor Pool
Operation
Dectron Internationale offers the Dectron
Installation and Service School in
Roswell, Ga., primarily for EPA-Section
608 licensed service techs. The five-day
school covers pool room, ventilation and
HVAC design as well as hands-on service
techniques for dehumidifiers and pool
water chemistry. The school is operated as
a non-profit service for less than $350, not
including transportation and lodging. 
Pre-qualified owners/operators can get
on-site six-hour seminars covering basic
knowledge of choosing, troubleshooting
and maintaining indoor pools. 
For more information, visit www.doc-
tordryotron.com
Also, the Air Conditioning Contractors of

America (ACCA) www.acca.org/ansi/ recently pro-
duced a helpful guide for pool owners called
BSR/ACCA 10 Manual SPS-201x, Mechanical Sys-
tems for Swimming Pools and Spas, which is now
available online.
BIO: James Hogan is product development engineer
at indoor air quality equipment manufacturer, Dec-
tron Internationale, (www.dectron.com), Roswell,
Ga., a leading maker of heat-recovery dehumidifiers
for commercial indoor pools under the DRY-O-
TRON® brand. In his 13 years at Dectron, Hogan
has “seen it all” and has advised hundreds of nata-
torium building owners with IAQ problems.  Hogan
can be reached at 800-676-2566.
Article By: James Hogan
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