





STOP Slip and Fall Accidents!
UPDATE July 18, 2018

Slip Resistance Test methods

On December 3, 2001, Ceramic Tile Institute of America (CTIOA)
announced that they endorse the ramp and volume displacement test
methods, and the associated safety standards as discussed in Chapter
5, and the Tortus and British Pendulum portable testers for wet
testing. ASTM C 1028 static friction test method has been withdrawn
by ASTM. The main value of the Tortus is in economically checking
large areas for uniformity of slip wet and dry resistance while
producing printed records for file. This can be effective in monitoring
floor maintenance as well as for quality control of in-situ applications
that improve slip resistance.

As described by CTIOA, two changes to previous Tortus procedures
made the Tortus more useful. Add a trace of Triton X-100 wetting
agent to the demineralized water (three drops per 250 milliliters), and
use a minimum average dynamic coefficient of friction (DCOFw) for
safety of 0.50. (The previous customary minimum average DCOFw
for the Tortus was 0.40.) No single test point should have a DCOFw
lower than 0.38. Tortus has since been validated in published human
traction studies by the University of Southern California Medical
Center (Powers et al., ]. Forensic Sci., March 2007, p. 400).

For the pendulum, the recommended minimum sustainable
Pendulum Test Value, PTV is 36. When using the pendulum, CTIOA
recommends a Four-S rubber slider for most floors, but a (softer)
TRRL rubber slider for showers and pool decks. The minimum BPN
of 36 then applies to either slider material. The pendulum is now a
national standard for pedestrian traction testing in at least 49 nations
on five continents. In the USA, the BOT-3000 digital tribometer in
January 2012 became the only test device for ANSI standard B101.3
for dynamic coefficient of friction with a minimum for level floors of
0.43 for low probability of slipping and 0.30 acceptable (with possible
remedial action). The BOT-3000 (current version BOT-3000E) is now
specified in ANSI A137.1 (and more recently A216.3), and for that
reason was part of the 2012 International Building Code, applying to
slip resistance of indoor surfaces. The DCOFw safety criterion for
level floors is 0.42 or higher — not very conservative.

The pendulum is more suitable than the Tortus where some
pedestrians are very likely to be running (airports, outdoors, etc.). In



case of conflict between Tortus and pendulum results, CTIOA
recommends that the pendulum results take priority. However,
CTIOA states that passing periodic wet tests using the Tortus should
be considered due diligence for a property owner.

Chemical treatment

A professionally applied chemical treatment is available for nearly all
types of surfaces: vinyl, wood, ceramic tile, terrazzo, marble, granite,
etc. It’s suitable mainly for commercial, institutional and industrial
properties, since quarterly slip resistance testing is recommended to
confirm continued effectiveness and maintain the five-year warranty.
The treatment is Non-Slip 21. It is endorsed by the Ceramic Tile
Institute of America (www.ctioa.org, see “Slippery Floors”). This type
of floor treatment was very successfully applied to the passenger
stations of London Underground railroad system in the largest slip-
resistance improvement project in history. The same manufacturer
makes floor cleaning compounds that also enhance wet slip
resistance. In the USA, contact Safety Direct America (phone 949-582-
0889, or see www.SafetyDirectAmerica.com).

Sustainable Slip Resistance

Some flooring that is slip-resistant as delivered loses its slip resistance
very quickly due to heavy foot traffic or to cleanup (sometimes
immediately after installation) using abrasive floor pads. A test
developed by McDonalds Restaurants identifies flooring that has low
propensity to lose its wet slip resistance; see
www.SafetyDirectAmerica.com/19.html. Samples are tested with the
pendulum, abraded wet (500 cycles, load of 1 kg or 2.2 1Ib) with a
standard three-inch-square abrasive pad, and then tested again. A
final wet PTV of 35 or higher (for a level floor) indicates Sustainable
Slip Resistance by McDonalds criterion. Several other large companies
have adopted this standard.

In June 2014 Standards Australia adopted updated situation-specific
slip resistance standards, the world’s most sophisticated. Different
safety standards are shown for dry areas, commercial kitchens,
outdoor walkways, fast food outlets, etc. For this and other recent
developments in slip-fall prevention, see
blog.SafetyDirectAmerica.com/.

















































































































































































































































































































































































































































































































































































































































































