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The more fields there are available to rugby teams/players that are Regulation 22 compliant, the 

more opportunities there are for World Rugby Member Unions to grow the game and fulfil a priority 

of World Rugby. 

The existing 60mm pile height has been perceived as a barrier to some multi-sport facilities adding 

rugby certification to their field(s) which means that these fields cannot be used for contact rugby 

training or matches. 

World Rugby have worked to identify if there are potential additional risks to players if they were to 

play on reduced pile height fields. The projects by Cardiff Metropolitan University and by Sports Labs 

indicate that the risks to players on a 50mm surface appear to be no greater than those on a 60mm 

surface. This work was completed on a relatively good quality surface and World Rugby want to 

ensure, at least until more information can be gathered on the use of 50mm fields for rugby, that 

only good quality fields are used. This means that World Rugby are looking to put additional 

restrictions on artificial turf between 50 and 59mm in addition to those at 60mm 

The main consideration centres around the amount of traction available to players when 

undertaking scrums and mauls and ensuring that the surface is stable enough to allow them to do 

these actions effectively and with minimal risk. This means that the ability of the artificial grass to 

contain the infill(s) and prevent it from slipping underfoot is critical. 

World Rugby have utilised an existing procedure to assess pile density without the addition of new 

test methods. There is not currently a test which recreates these actions effectively, the existing 

rotational resistance test is intended to assess a player running on the field, not scrummaging or 

mauling. Discussions with World Rugby Preferred Turf Producers (PTPs) has led to the identification 

of infill splash as a good indicator of the carpet’s ability to stabilise the infill within the surface. In 

addition, the fibres tuft density and actual density (measured using total pile weight or face-weight) 

will have a bearing on this performance. 

There is a recognition of the need to protect the artificial turf backing from stud penetration and 

also to ensure that grip can be achieved if the sand layer is penetrated by requiring at least 10mm of 

stabilising infill for products using artificial turf between 50 and 59mm. 

To avoid being overly prescriptive and to allow manufacturers as much scope for innovation as 

possible World Rugby are looking to utilise splash and one other parameter to define the 

requirements of these surfaces. To decide between tuft density and total pile weight or both were 

analysed to compare how they correlated to splash values. 



 

 

Data was taken from Hermes and 476 products were identified where the information was complete 

enough to make a determination. 

In the charts below, tuft density was rounded down from the actual value recorded by laboratories 

during testing to the closest 1000 tufts per m2 and total pile weight was rounded down to the closest 

100 g/m2. 

The splash cut-off was set at 3.5% after consultation with PTPs. 

Figure 1: Average Splash per Total Pile Weight 

 

Figure 1 shows a general trend of higher pile weight providing lower splash values albeit with an 

anomaly at 1,700 g/m2 which is dealt with below. 

Figure 2: Average Splash per Tufts per Unit Area 

 

Figure 2 shows a general trend of higher tuft densities providing lower splash values, however Figure 

3 indicates the spread of tufts per unit area across different pile weights is quite broad and follows 

no specific trend. 



 

 

Figure 3: Tufts per Unit Area per Total Pile Weight 

 

This has led to the selection of Total Pile Weight as the more reliable measure. Despite the anomaly 

at 1,700 g/m2, through investigation a clear reason for this could not be identified due to insufficient 

information being available on all aspects of each product. This is not thought to be a concern as 

World Rugby will prescribe the performance required, it just means that for an unknown reason it 

seems be more difficult to achieve a splash value of ≤3.5% when using a 1,700 g/m2 carpet. 

While Figure 1 shows that the trend starts at 1,500 g/m2 a safety margin was included and set at 

1,600 g/m2. This applies to 60mm carpets and so needs to be pro-rated for shorter pile artificial turf, 

this has been done assuming a 5mm length is needed to loop into the carpet backing. Table 1 shows 

the values that will apply to total pile weight as part of the Performance Specification along with a 

maximum splash allowance of 3.5%. 

Table 1 – Total Pile Weight Requirements 

Pile Height (mm) 
Total Pile Weight Minimum 

Requirement (g/m2) 

60 No minimum 

55-59 1,450 

50-54 1,350 

 

World Rugby’s Risk Consultant, Dr Colin Fuller, provided the following determination: 

1. My original publication on injury risk for rugby played on artificial turf (with Lucy Clark, HK-

RFU) showed no significant difference in the overall injury risk between artificial and natural 

turf. Subsequent published research has supported this general conclusion.  

2. Unfortunately, the RFU have still not published their injury audit report for the 2018/19 

season, so I have not seen the latest information on artificial turf from the RFU. 

3. My guess is that the modified specification you are developing for artificial is mostly related 

to it’s use for non-professional/community level rugby. In this context, the results from the 

HK-RFU study are more pertinent that the RFU study. 

4. Similarly, my original FIFA publications (match and training injuries) for male and female 

soccer, also showed no significant overall differences in injury risks between artificial and 



 

 

natural turf. As these studies were undertaken in the US NCAA soccer competitions, they are 

again more relevant to non-professional/community-based soccer. Having said that, 

subsequent research undertaken in professional soccer has also indicated no significant 

difference in overall injury risk between the two surfaces. 

5. There are indications in most studies (rugby and soccer) that there is a higher risk for ankle 

and knee injuries. These differences tend to be related to differences in foot/boot - surface 

interactions. 

6. I note in your document that you have referred to studies (Cardiff Met and Sports Lab) 

related to “potential additional risks to players if they were to play on reduced pile height 

fields”. I have not seen reports on these studies and it is not specifically clear what injury 

risks were examined in these studies. My interpretation of your document is that the studies 

related to scrums and mauls. 

7. From memory, the FIFA specification for soccer is for a pile height of 30-40 cm so the 

proposed 50 cm pile height falls between the current rugby (60 cm) and soccer (30-40 cm) 

pile height specifications. Potential lower limb injury risks resulting from running, turning, 

twisting are, therefore, likely to fall between those reported for soccer and rugby. 

8. In your final document version, it would be worth adding a general comment on the overall 

injury risk to community-based players from playing/training on the reduced pile height turf. 


