
June  2 4 , 2 0 2 5

Steve  Simon, 
MS, ARM, CPE

J ohn Kovacs  

Rethinking Slip, Trip and Fall 
Prevent ion Through Tribology

Sonya Luisoni 



Co u r s e  Ob je c t ive s

0 1
0 2

0 3
0 4

0 5

Tr ib o lo g y  O v e r v ie w

S t a t is t ic s  a n d  C la im s

P r e m is e s  Lia b il it y  a n d  
S t a n d a r d s / Re g u la t io n s

Ro o t  C a u s e s

Le a d in g  P r a c t ic e s  a n d  
S o lu t io n s



What is Tribology?
1

2

Tribology:
The science and engineering of 
understanding friction and wear phenomena 
for interacting surfaces in relative motion. 

Origin of Tribology:
The word derives from the Greek root “ tribo ,” 
meaning “rub,” and the suffix, “ -logy” from 
"study of" or "knowledge of."

• 1493 – Leonardo da Vinci first noted the two 
fundamental 'laws' of friction.

• 1966 – Peter Jost first coined the word 
“Tribology,” which highlighted the cost of 
friction, wear, and corrosion to the UK 
economy.



Stat is t ics  
and Claims



STF Stat is t ics

* Oc c up a tio na l He a lth  a nd  S a fe ty Ad minis tra t io n - Bure a u o f La b o r S ta t is t ic s  - Na tio na l Flo o r S a fe ty Ins t itute



Cos t ly Consequences  of Claims

An Ala b a m a  m a n wo n $ 7.5  m illio n in  a  W a lm a rt  s lip -a nd -fa ll in jury 
c la im  whe n his  fo o t  g o t  lo d g e d  in  a  p a lle t  us e d  to  d is p la y 
wa te rm e lo ns . W a lm a rt  s urve illa nc e  c a ug ht  th is  inc id e nt  o n c a m e ra  
a nd  W a lm a rt  wa s  fo und  g uilty o f ne g lig e nc e  a nd  re c kle s s ne s s . 

The  la rg e s t  s e t t le m e nt  e ve r a wa rd e d  in  a  S TF la ws uit  wa s  o ve r $ 2 0  
m illio n. This  wa s  a wa rd e d  to  the  p la int iff. The  c a s e  we nt  to  t ria l, 
a nd  the  jury fo und  tha t  the  ho te l ha d  fa ile d  to  wa rn it s  g ue s ts  o f the  
ha za rd o us  c o nd it io n a nd  wa s  lia b le  fo r he r in jurie s .

A wo m a n s lip p e d  o n a  we t  flo o r while  s ho p p ing  a t  a  g ro c e ry s to re  
in  Ma ryla nd . S he  s uffe re d  s e rio us  in jurie s , inc lud ing  b ro ke n b o ne s  
a nd  fa c ia l fra c ture s . S he  s ue d  the  g ro c e ry s to re  c ha in  fo r 
ne g lig e nc e  a nd  wa s  a wa rd e d  $ 10  m illio n a s  c o m p e ns a t io n fo r he r 
m e d ic a l e xp e ns e s , lo s t  wa g e s , p a in  a nd  s uffe ring .



Root  Causes  
of STF



FRICTION 
FACTORS

Primary Root  Causes

Pe o p le

Flo o rs  & 
Ma inte na nc e

Fo o twe a r Amb ie nt  
Pa ra me te rs



People

General Public Elderly and 
Disabled Persons

Children and 
Young Adults

Employees



Ambient Parameters

Handrails and 
Warning Postings

Walking and Working 
Floor Surfaces

Lighting Environmental 
Exposures

Uneven Surfaces



Floors and Maintenance

Floor Porosity Floor Restoration Daily Cleaning Program Flooring Chemicals



Footwear

Dress Shoes Athletic Shoes Work Boots Casual Shoes Slip-Resistant 
Shoes



Premises  Liability and 
Standards / Regulat ions



Premises  Liability 
& Tort  Law

Fa ilure  to  c o mp ly with p re c e d e nc e  o r c o d e  (CAUS ATION)
• CACI 4 3 0  – Ca us a tio n: S ub s ta ntia l Fa c to r

Fa ilure  to  c o rre c t (DUTY)
• CACI 10 0 1 – Ba s ic  Duty o f Ca re

Fa ilure  to  wa rn (NOTICE)
• CACI 10 11 – Co ns truc tive  No tic e

Fa ilure  to  ins p e c t & ma inta in (BREACH)
• CACI 10 0 3  – Uns a fe  Co nd itio ns

Fa ilure  to  a c t re a s o na b ly und e r the  c irc ums ta nc e  (NEGLIGENCE)
• CACI 10 0 0  – Pre mis e s  Lia b ility: Es s e ntia l Fa c tua l Ele me nts



Industry
Based
Associations

American National Standards Institute 
(ANSI - A326.3)

International Swimming Pool and Spa Code 
(ISPSC-306.2)

American Society for Testing and Materials 
(ASTM-E303:2022)

Occupational Safety and Health Administration 
(OSHA-1910.22(d)(1))

Americans with Disabilities Act (ADA- 4.5.1)

International Building Code (IBC-1003.4)

American Society for Testing and Materials 
(ASTM-F1637:2021)



Slip Tes t ing



BOT 3000-E Tribometer

• The  BOT is  a n  e le c t ro nic  d e vic e  tha t  p ro vid e s  
p re c is e , d ig ita l me a s ure m e nts  o f DCOF. It s  
a d va nc e d  te c hno lo g y e ns ure s  h ig h a c c ura c y a nd  
re p e a ta b ility, ma king  it  a  re lia b le  to o l fo r 
a s s e s s ing  le g a l a nd  s a fe ty e va lua t io ns . 

• This  d e vic e  us e s  a  mo to r to  mo ve  a  s ta nd a rd ize d  
rub b e r s lid e r w ith  c o ns is te nt  s p e e d  a nd  p re s s ure  
a c ro s s  a  ha rd  s urfa c e  to  d e te rmine  ACOF.



Pendulum Tes ter

• Us e d  in  o ve r 5 0  Na t io ns , the  Po rta b le  S kid  
Re s is ta nc e  Te s te r (a ls o  re fe rre d  to  a s  the  
Brit is h  Pe nd ulum ) is  the  m o s t  us e d  te s t  
m e tho d  wo rld wid e .

• This  d e vic e  m im ic s  the  d yna m ic s  o f a  s lip p ing  
fo o t  b y s im ula t ing  a  he e l s t rike  m o t io n.

• It s  c o ns is te nt  a nd  re p ro d uc ib le  re s ults  a re  
c ruc ia l fo r le g a l a nd  s a fe ty a s s e s s m e nts .



ACOF > RCOF
• Ava ila b le  c o e ffic ie nt  o f fric t io n (ACOF) 

is  the  fric t io n p ro vid e d  whe n the  s o le  
o f the  s ho e  m e e ts  the  s urfa c e .

• Re q uire d  c o e ffic ie nt  o f fric t io n (RCOF) 
is  the  fric t io n re q uire d  b y the  
p e d e s t ria n  fo r the  m a ne uve r b e ing  
a t te m p te d , s uc h a s  wa lking , turning , 
s to p p ing , e tc .

• If ACOF e xc e e d s  RCOF, the  
p e d e s t ria n  s ho uld  no t  s lip .



Leading Pract ices  
and Solut ions



Floor Designs
Three Level Changes

Effe c t ive  d e s ig ns  o f the  wa lking  p a th  (fro m  the  p a rking  lo t  to  the  e nt ra nc e )

• Co ns id e r s lip  re s is ta nc e  c ha ra c te ris t ic s  a nd  s urfa c e  ro ug hne s s
• Eva lua te  flo o r m a te ria ls  und e r d iffe re nt  c o nd it io ns  (we t , d ry, c le a ning  p ro c e s s , t ra ffic  c o nd it io ns , e tc .)



Floor Mats that Absorb and Abrade

• Ma ts  a t  the  e nt ra nc e s  s ho uld  
ha ve  a d e q ua te  le ng th . 

• Ra in: 8  - 10  wa lking  s te p s  (12 -15  
fe e t )

• Ma y ne e d  mo re  tha n o ne  o n  a  
ra iny d a y. Pre p a re  to  e xc ha ng e  
ma ts  if the y a re  s a tura te d .

• W a lk-o ff ma ts  tha t  a b ra d e  
we ll.

• Dry: 6  - 8  wa lking  s te p s

• Ma ts  with  a b s o rb e nt  ma te ria l 
a re  re c o mme nd e d  in  fro nt  o f 
wa te r fo unta ins , ic e  ma c hine s  
a nd  re s t ro o ms .



Innovative STF Prevention Strategies 

COF Bo o s te rs S p ill De te c t io n Ca m e ra s Liq ue fie d  Flo o r Tre a tm e nts



Best Strategies for Stairs

• Tre a d / ris e r d im e ns io ns  o r va ria t io n
• Ins ta lla t io n o f ha nd ra il (c o lo r d e s ig n)
• Lig ht ing  (le a d ing  p ra c t ic e : 12 –15  lum e ns  p e r s q ua re  fo o t )
• S ta ir no s ing , e d g e s , s urfa c e s , e tc .
• W e t S te p s  
• S ig na g e  (if ne e d e d )



Conclus ions Recommended Leading Pract ices

Fo rm a l S TF Pro g ra m   

S p e c ific  S TF Che c klis t

Fo rma l P la n fo r Ma t t ing

Fo rma l Cle a ning  Pro c e s s

S lip  Te s t ing



Thank You
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