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Topic 19 SMP-STAND-2024-ESOS-01-IBA

Development of an assessment method for the slip 
resistance of flooring and pedestrian surfaces

The standard shall provide an efficient approach to the testing of 
floorings and other surfaces reducing the cost and enhancing their 
application to all types of persons. It should also provide statistical 
results correlating the test results and the incidence of accidents in 
real case situations.

Test labs able to perform the test should be involved in the work 
together with regulators in charge of safety building codes and 
specific research institutions able to assess real life accidents in 
relation to slip resistance both indoor and outdoor.

The methodology shall follow the performance-based approach 
and provide a testing system which will be material independent 
and applicable to the current and future materials used for the 
manufacturing of these products.
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Topic 19 SMP-STAND-2024-ESOS-01-IBA

Development of an assessment method for the slip 
resistance of flooring and pedestrian surfaces

Expected impact

The project will improve the competitiveness of the industry and 
support innovation by facilitating the improvement of floorings. It 
will also result in an increase in safety due to harmonisation of 
methods and the link to specific real life situations.

The overall result will be an improvement of the pedestrian safety in 
Europe and will reduce the gender gap in this field.
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Stakeholders
Direct participants:  Standarisation bodies, Test labs, Research institutions 
                                    [with tasks in the project]

Leads: UNE
Coordination: IETcc-CSIC
Others: Regulators 

Other contributions
Call for contribution to the Project, special interest:

• National regulations
• Accidents data
• Jurisprudence
• Relevant scientific literature
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Objective

Produce a quality assessment method for the slip resistance of pedestrian floorings as support of 
the related EU legislation and construction product manufacturing:  an evolution of EN 16165

Based on the Article 114 of the Treaty on the Functioning of the European Union (TFEU): remove 
obstacles to the circulation of construction products within the single market.

4 tests:     A, B, C, D
A  unique test method

(material independent,
correlated with accidents, 

economical, etc.)



SLIPRESISTANCE Project  (GA Nº101196460) 

CPR Acquis – GLA – Inputs provided by CEN and meeting 26.05.2025
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GENERAL ISSUES

CRITICAL ISSUES
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2024 CPR key criteria. Harmonised zone
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Summarising, SLIP RESISTANCE as “essential characteristic” for flooring products:

--- if NO :  Member States cannot require any slip resistance requirement to flooring products
--- if YES :  Member States can only require the essential characteristic/s and the assessment method/s 

harmonised to flooring products
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CEN-CENELEC. GUIDE 36
Guidance on the rules for drafting and presentation of candidate harmonized product standards for
construction products. Edition 1, 2020-06

1 “assessment method” for each “essential characteristic”
If more of 1 methods (justified) : indication of application for each method or correlation between them
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CEN-CENELEC. GUIDE 17
Guidance for writing standards taking into account micro, small and medium-sized enterprises (SMEs) 
needs. Edition 1, June 2010
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WP2. State of the art analysis. Results
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Objectives. Summary

1--- National regulatory requirements

    • Scenarios – slip resistance scenarios defined in national regulations (indoor and outdoor, shod and 
barefoot, contaminants) and the assessment methods

2 --- Test methods included in EN 16165

    • Cost-efficiency – Method that helps reduce overall testing costs.

    • Flooring performance / Performance-based approach – Method that includes the evaluation of flooring 
performance over its lifespan (wear, accidents, etc.), such as through on-site testing procedures.

    • Accuracy – Method offering reliable test accuracy (repeatability and reproducibility).

    • Material independence – Method applicable to current and future floorings, regardless of the material.

    • Gender gap – Method not dependent on specific user characteristics.

3 --- Real life accidents in relation to test values

    • Correlation between accidents and test results – Based on statistical data linking test outcomes with 
accidents in real-world scenarios.
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National regulatory requirements. Consultation

---    Regulators participating in the AQCUIS group of floorings

---    14 EU responses (13 from MS):

Austria      Belgium
Denmark Finland 
France Germany
Greece Hungary
Luxembourg Portugal
Slovenia Spain
Sweden Switzerland



SLIPRESISTANCE Project  (GA Nº101196460) 

National regulatory requirements. Results

---    Generally, unquantified regulatory requirements (risk for pedestrians not for vehicles):

Building regulations: “The surface should be slip resistant” [and]  in dry and in wet” [or] “especially when wet”
Urban planning:         “The surface should be slip resistant”  [in wet] 
Health and safety regulations: “The surface should be slip resistant” [risk assessment]

---    Currently, “test in harmonised standards is material-dependent, test results are not comparable”

---    A quantified regulated requirement in National Regulations, other than a harmonised standard, observed in:

GERMANY (workplaces + barefoot areas, in buildings);  ITALY (dry/wet normal use, in residential buildings); 
SLOVENIA (in swimming pools); SPAIN (dry/wet normal use + barefoot areas, in buildings + urban areas)

---    Some national regulators demand:

“Comparable test results to defining risk limit values accordingly.”
“In-situ test method (wear, accidents, on site floorings) in addition to laboratory method.”
“Method included in all the harmonised product standard.”
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EU test methods. CE-marking

Some EU member states: “The slip resistance performance is 
defined by manufacturers according to applicable 
harmonised standards”

Problem detected by the European Commission: “Test in 
harmonised standards is material-dependent, test results are 
not comparable“ 

Calls for: 

“Actually it is not possible to regulate slip resistance with 
values, since for all the different floorings, different test 
standards are used which cannot be compared (see 
harmonized standards). The main problem is, that there are 
test methods which can only be used in laboratories and 
others which are meant to be tested on site. Another (legal) 
problem is CE-marking, no additional values can be 
demanded (see CPR). In this respect, another question is how 
floorings can be dealt when are „built“ on site.”
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National regulatory requirements. SCENARIOS identified

OCUPATIONAL RISKS - Risk assessment for specific ocupacional scenarios (e.g. industrial use)

- Specific work conditions (specific work shoes, contaminants, cleaning, etc. )

NORMAL USE       - Floor contribution to slips (general private/public buildings, urban areas)

                               - Standard conditions (dry/wet, normal shoes/barefoot, normal user behavior, etc.) 

Factors contributing to slip accidents 
(simplified model):
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Test methods included in EN 16165 & 
Real life accidents in relation to test values. 
Documentation for the analysis

---    Partners participating in the SLIP-RESISTANCE project

---    Compilation of the following items for each test methods 
considered in EN 16165:

Cost-efficiency
Flooring performance
Accuracy
Material independence
Gender gap 
Real life accidents in relation to test values

Project partners

IETcc-CSIC (Coordinator)
ITC (TC339 member)
LUCIDEON (TC339 member) 
DGUV (TC339 member) 
TCKI (TC339 member)
Laboratorio Resbaladicidad (Lab.)  
CT Marmol (Lab.)
CT Granito (Lab.)
LOEMCO (Lab.)
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The pendulum friction test. Results

--- SCENARIOS: The method is adjusted for measuring dry and wet (water) conditions, these are the most common risk scenarios 
with user complaints (normal use). Barefoot scenarios can be characterised.

 --- ACCURACY: Today, it is the only method in EN 16165 that guarantees sufficient accuracy (repeatability, reproducibility).

--- TEST PROCEDURE: The method is versatile (small testing area that allows testing in diverse directions and a uniform wear 
conditioning; laboratory and in situ test procedures to also determine the performance of floors manufactured on site)

--- TRACEABILITY: The method facilitates the traceability of results over time and can be used both to establish the performance 
of a floor during manufacture (in laboratory) and to evaluate in situ results in the event of wear or an accident, for example. 

--- MATERIAL INDEPENDENCE: The method has been chosen by the harmonised European standards to provide slip resistance 
performance for different materials (except EN 13983). In addition, scientific literature shows that it is a suitable method for the 
largest number of surfaces. The EN 16165 defines a procedure for determining stable results on profiled surfaces.

--- COSTS: Test costs are reduced. Possibility of calibration, equipment and components available in many countries.

--- RISK-ACCIDENTS: Spain and UK provide risk scenarios and safe limits in dry and wet conditions (normal use) in relation to 
accidents.

--- LIMITS: 

--- SCENARIOS: The method could be used with different contaminants, but it is only adjusted for normal use.

--- TEST PROCEDURE: It is not clearly defined in the EN 16165
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The ramp test (barefoot, shod). Results

--- SCENARIOS: The method can be used experimentally with different types of footwear and contaminants, mainly workplaces 
and also in barefoot conditions. 

--- MATERIAL INDEPENDENCE: Although it has not been used by harmonised standards, material dependence has not been 
observed.  The main problem is the evaluation of smooth floors.

-- RISK: Germany provides risk scenarios in standardised workplaces and in wet barefoot areas.

--- LIMITS: 

--- SCENARIOS: The workplace scenario is standardised, therefore this method loses representativeness in an assessment of 
occupational risks. Furthermore, it is not representative of normal/common use (water, normal footwear).

--- ACCURACY:  Today, it does not guarantee sufficient accuracy (reproducibility-walkers). 

--- TEST PROCEDURE: The method is limited (large test area that makes it difficult to perform tests in different directions and 
achieve uniform wear conditioning; not possible to determine the performance of floors manufactured on site)

-- TRACEABILITY: The method only allows the performance of a floor to be established during its manufacture (in 
laboratory), but not in situ. It is therefore necessary to test in parallel with another method to evaluate its performance in 
situ, for example, in the event of wear or an accident.

--- COSTS: Testing costs are higher. Calibration, equipment and components are expensive and hard-to-get. 

--- ACCIDENTS:  No data between risk limits and accidents has been obtained
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The tribometer test. Results

--- COSTS: The method is the cheapest and staff training is less exigent. 

--- TRACEABILITY: The method allows the performance of a floor in laboratory and in situ.

--- RISK: Germany provides risk scenarios in standardised workplaces. 

--- LIMITS: 

--- ACCURACY:  Today, it does not guarantee sufficient accuracy (repeatability, reproducibility). Floors identified as unsafe by 
other tests are not classified as hazardous.

--- TEST PROCEDURE: Measurements can overestimate the actual slip resistance due to stick-slip effects on smooth surfaces. 
Measurements are impaired by loss of contact on structured and textured surfaces.

--- SCENARIOS: The method is limited to micro roughness/gritty surfaces.

--- MATERIAL INDEPENDENCE: The method is only used by EN 13983 harmonised standard to test in dry conditions. This 
method is limited to micro roughness/gritty surfaces.

--- ACCIDENTS:  No data between risk limits and accidents has been obtained
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DISCUSSION 
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DISCUSSION

The main question of coming up with a single specific test method for testing the slipperiness of flooring 
materials is not reasonable or simple.

Many years of discussions, correlation studies and tests have been spent trying to find one specific property 
for slipperiness.
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DISCUSSION

The slipperiness of a product depends on its application and on the person using it. The environment, the type 
of footwear, cleaning (or lack of cleaning), the people (their actions, friction requirements, ability or disability 
etc.), contamination and the floor itself will influence the slip risk.  

OCUPATIONAL RISKS     - Risk assessment for specific ocupacional scenarios (e.g. industrial use)
- Specific work conditions (specific work shoes, contaminants, cleaning, etc. )

NORMAL USE                    - Floor contribution to slips (general private/public buildings, urban areas)
                                             - Standard conditions (dry/wet, normal shoes, barefoot, normal user behavior, etc.) 

Factors contributing to slip accidents 
(simplified model):
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DISCUSSION

Application problems cannot all be solved by measuring the properties of the product alone. At the product 
level, various properties are needed to obtain a broad characterization of the product. The number of 
properties to be tested may also depend on the type of flooring product. For some products not all properties 
can be measured. For some products not every property has to be measured, because it is out of the intended 
use of the product.  
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DISCUSSION

The simple overall conclusion is that there are different properties of slip-resistance depending on the 
application-area and use – also they are in the identic flooring-product. There is insufficient correlation 
between which is totally reasonable because of different properties. Therefore a good correlation cannot be 
expected. There is no preferred property. 
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DISCUSSION

Each country has gained many years of statistical correlations of specific test methods and their country’s 
accident data. It would be very difficult, if not impossible to get any country to agree to change their method 
of test, change building regulations and have to start gathering data again from scratch. 
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DISCUSSION

On the other hand and according to the CPR 2024, construction product manufacturers cannot be required to 
declare either the performance of the installed product (for example, because its finish is modified on site) or 
the on-site installation (for example, because it is a floor manufactured on site, such as in situ concrete). 

They can “only” be required to test the product itself (products manufactured at the factory) or a reference 
product produced at the factory/laboratory for testing purposes (products intended to be manufactured on-
site). 

When regulators request testing on-site, the manufacturer cannot be required to carry out these tests. 
Therefore, these controls are under the responsibility of the relevant authority and if required, they may be 
different from those required by harmonised product standards.

 

Different test conditions: --- IN LABORATORY TEST

--- ON SITE TEST
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DISCUSSION

PROBLEM: The current EN 16165 does not only contain 4 tests, but there are also at least 9 possible tests due 
to the various options available when conducting the tests.  Further definition is needed.

 

EN 16165 Annex Footwear Standarised contaminants

Ramp (barefoot) A Barefoot Water with a surfactant

Ramp (footwear) B Occupational footwear Oil

Pendulum (57 rubber) C Barefoot Clean (dry conditions)

Pendulum (57 rubber) C Barefoot Water (wet conditions)

Pendulum (96 rubber) C Rubber shoe heel Clean (dry conditions)

Pendulum (96 rubber) C Rubber shoe heel Water (wet conditions)

Tribometer (3 rubbers) D Rubber sole Clean (dry conditions)

Tribometer (3 rubbers) D Rubber sole Water with sodium lauryl sulphate

Tribometer (2 leathers, 1 rubber) D Leather sole, rubber heel Clean (dry conditions)
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PROPOSAL
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PROPOSAL. In response to National regulations requirements
Defining separate “essential characteristics” grouped into:

A) Essential characteristics for providing the performance of factory-made products (including reference 
products intended to be manufactured on-site) and assessment  methods for these construction products. 

    1. Friction properties when walking barefoot in swimming pools and bathrooms with a surfactant/soap contaminant. 

    2. Friction properties when walking with shoes in specific workplaces and public areas with an oily contaminant. 

    3. Friction properties when the heel slips on a floor in specific workplaces, public and residential areas, swimming pools and 
bathrooms with water contaminant (walking barefoot or shod) 

    4. Friction properties when the heel slips on a floor in specific workplaces, public and residential areas in dry conditions

B) Essential characteristics and assessment methods for providing the performance of a floor made on-site, 
modified on site or monitored during its service life. 

    1. Friction properties when the heel slips on a floor in specific workplaces, public and residential areas, swimming pools and 
bathrooms with water contaminant 

    2. Friction properties when the foot heel slips on a floor in specific workplaces, public and residential areas in dry conditions

    3. Dynamic friction resistance properties at low speed with water and sodium lauryl sulphate contaminant
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PROPOSAL. In response to 2024 CPR
Consequently, to meet the requirements of the 2024 CPR, the proposal currently under discussion is as follows 
(which addresses point A):

 



Questions?
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