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Introduction  
One suggestion to make streets more pedestrian friendly is to remove the kerb and have a level surface for 

pedestrians and vehicles. Removing kerbs results in an area without clear vertical delineation between space 

reserved for pedestrians and space predominantly used by vehicles. Without clear delineation between a 

ǊŜƭŀǘƛǾŜƭȅ άǎŀŦŜ ǎǇŀŎŜέ (Nyvig et al. 2006) and moving vehicles, some pedestrians have described feeling more 

anxious in these level areas than they do in areas where the delineation is clear. So much so that some people, 

especially those who are blind or partially sighted, have reported avoiding such spaces altogether (Carol 

Thomas et al. 2006). Conversely, a benefit of a level surface is improved access through the area for people in 

wheelchairs, those that use a wheeled-walker, push prams or have trolley type luggage. The question that 

arises from this is: can an alternative surface be used to delineate between an area where vehicles are not 

expected and one where they are free to travel through: an alternative surface that is both clearly detectable, 

yet not a barrier to pedestrians? 

The most common delineator in the UK is a vertical kerb between 120mm and 150mm high. This is used as a 

guide by blind and partially sighted people and we are all taught as children to stop at the kerb, look right, left, 

right again, to check that it is safe before crossing the road. However, it is not possible for the majority of 

wheelchair users to cross such obstacles. 

The Department for Transport (DfT) has identified a number of tactile surfaces with specific meanings, for 

example blister paving at controlled and uncontrolled crossings, Corduroy Hazard Warning Paving, and 

guidance paving (DfT 2003). Unfortunately the ΨŘŜƭƛƴŜŀǘƛƻƴ meaningΩ required of a level surface does not 

directly match the understood meaning for any one of these tactile surfaces. For example, the kerb may be 

followed along the street (i.e. it could be used as a form of guidance paving), may be a warning of potential 

hazard from moving vehicles (i.e it could be used as a form of corduroy hazard warning paving), and it may 

indicate a place where one can cross the road to the other side (i.e. it could be used as a form of blister 

paving). If delineation between more and less safe areas within a shared space is required, and if the shared 

space is to be designed with a level surface, either  the definition of one or more existing tactile surfaces would 

have to be extended to include this application or one or more different tactile surfaces will have to be 

designed or designated. 

Before the question of creation or redefinition can be properly addressed, more information is required on 

what makes a surface suitably (reliably) detectable as a delineator, but yet does not constitute a barrier to 

pedestrian progress. To help with this, Transport for London (TfL) commissioned UCL to test certain surfaces 

for their suitability as a replacement to the vertical kerb with a view to determining (a) criteria for deciding 

which delineators might be suitable for a subsequent on-street trial and (b) those surfaces which would not be 

suitable for further trials. The tactile element (surface contrast) was to be tested in concrete and natural 

stone. This work does not consider visual contrast. 

This report describes the surfaces tested in the current work, the tasks the participants were required to 

complete, the results and discussion with the aim of answering the following questions for each surface : 

1) Can this surface be detected by people who are blind or partially sighted? 

2) If so, can people who have mobility impairments cross the surface? 

From the results of each of the surfaces there is a discussion on the attributes required of a surface to make it 

suitable as a delineator for level spaces. 
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Methods  
The experiments were all performed at the Pedestrian Accessibility and Mobility Environment Laboratory 

(PAMELA) (Childs, Fujiyama et al. 2007). This facility was arranged with an 80m2 test surface laid out as a 

simulated street environment including different surfaces (Figure 1). The basic action required in these 

experiments was to pass over a number of surfaces as if travelling through a normal street environment. This 

study was approved by UCL Ethics Committee (0410/005). 

Layout  

 

Figure 1 Plan view of laboratory layout 

All the surfaces were designed in 400mm sections to match the standard dimensions of concrete pavers 

commonly available in the UK. Each surface was tested with a length of 1.6m (i.e. 4 pavers wide). This 

minimised the number of times the VI participants missed the surface when approaching it from an angle. In a 

single laboratory layout 6 different delineator surfaces could be tested. This limit was due to accommodating 

the 1.6m width of each surface and maximising the space available for the approach distance (the distance 

each participant had to travel before encountering the delineator surface). The minimum approach distance 

available for each surface was over 4m, with the actual distance dependent on the width of the delineator 

surface and the starting point chosen for each trial. With 6 different delineator surfaces for each laboratory 

layout, four layouts allowed 24 different delineator surfaces to be tested (Tables 5 to 8). 

Participants  

Two groups of participants were required, one to help answer question (1) and the other for question (2). 

People at most risk of not realising that they were walking out into an area with moving vehicles are  blind or 

partially sighted people, people with hearing impairments, children, or those with cognitive impairments. This 

part of the study only included participants who were blind or partially sighted; people who used a long cane, 

had a guide dog, or did not use any aid to help them negotiate the street environment. For the purposes of 

ǘƘƛǎ ŜȄǇŜǊƛƳŜƴǘΣ ǘƘŜǎŜ ŀǊŜ ŎŀǘŜƎƻǊƛǎŜŘ ŀǎ ǘƘŜ Ψ±ƛǎǳŀƭƭȅ LƳǇŀƛǊŜŘΩ ƎǊƻǳǇ (VI group). For question (2) there is a 

wide range of conditions where changes in surface could cause problems for mobility. For example, uneven 

surfaces can be a problem for both people with back pain sitting in wheelchairs and for creating ankle 
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instabilities from awkward foot placement for those who have locomotory impairments, for example because 

they have had a stroke, or are wearing high heels. For the purposes if this experiment, these are categorised as 

ǘƘŜ Ψaƻōƛƭƛǘȅ LƳǇŀƛǊŜŘΩ ƎǊƻǳǇ (MI group). To cover the required range of abilities and sight/mobility 

limitations, participants were recruited from a database of people who had participated in previous 

experiments at the laboratory or heard from other participants and offered their details. For both groups it 

was intended to get as broad a range of abilities as possible to highlight the range of difficulties that could 

result from use of each of the surfaces as a delineator. All the participants except for those in attendant 

controlled wheelchairs regularly used the street environment independently. 

The range of ages and gender balance are listed in Tables 1 and 2 respectively. Table 3 lists the numbers of VI 

participants who used canes, had a guide dog or used no aid for these tests. Table 4 lists the number of MI 

participants who used electric, self-propelled, or attendant controlled wheelchairs, those that used crutches, 

sticks or a wheeled-walker, and the number of people with no mobility impairment, but who wore high heels, 

pushed a pram, or pulled trolley style luggage. 

 
Table 1 Age Layout 1 Layout 2 Layout 3 Layout 4 

 VI  MI  VI  MI  VI  MI  VI  MI  

18-40 4 2 7 4 5 3 6 2 

41-64 22 14 14 10 17 16 18 6 

65+ 3 3 4 4 3 3 3 6 

Total 29 19 25 18 25 22 27 14 

 
Table 2 Gender Layout 1 Layout 2 Layout 3 Layout 4 

 VI  MI  VI  MI  VI  MI  VI  MI  

Male 16 10 18 10 16 10 16 5 

Female 13 9 7 8 9 12 11 9 

Total 29 19 25 18 25 22 27 14 

 
Table 3 VI aid Layout 1 Layout 2 Layout 3 Layout 4 

Cane 21 16 14 17 

Dog 1 6 3 6 

None 7 3 8 4 

Total 29 25 25 27 

 
Table 4 MI aid Layout 1 Layout 2 Layout 3 Layout 4 

Wheeled electrical 7 3 5 5 

Wheeled manual 7 5 7 5 

Wheeled attendant 2 1 2 0 

Walker stick/crutch 3 6 6 2 

Walker baggage 1 4 3 3 

Total 20* 19* 23* 15* 

 Wheeled electrical : people who used electric wheelchairs or scooters 

 Wheeled manual : people who propelled themselves 

 Wheeled attendant : people who were pushed by others 

 Walker stick/crutch : people who walked with one or two crutches, one or two sticks, or a wheeled 
walker 

 Walker baggage : people who wore high heels, pushed a buggy with 10kg mass, or pulley trolley style 
luggage with 10kg mass 

*  One participant participated in the tests using a manual wheelchair and two crutches 
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Delineator Surfaces  

Layout 1 

Table 5 Delineator Surfaces included in Layout 1 

Figure Code Delineator Surface Description 

Profile 

Height 

(mm) 

Height 

(mm) 

Width 

(mm) 

Figure 1 

location 

2 SS Single Slope 1:5 0 80 400 1 

3 CD 
modified Central Delineator as used to separate 

bicycles from pedestrians in shared lanes 
150 20 150 4 

4 RoRu Rough Rumble paving with irregular surface  
20 

max 
0 400 2 

5 B.4 Blister 400mm wide 6 0 400 5 

6 RiRu 
Ridged Rumble paving with regular ó^ô shaped 

ridges 
15 0 400 3 

7 DS 
Double Slope 1:7 with 200mm valley in-between 

two 400mm slopes 
0 57 1200 6 

 

  
Figure 2 Single Slope Figure 3 modified Central Delineator 

  
Figure 4 Rough Rumble Figure 5 Blister 

  
Figure 6 Ridged Rumble Figure 7 Double Slope 
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Layout 2 

Table 6 Delineator Surfaces included in Layout 2 

Figure Code Delineator Surface Description 

Profile 

Height 

(mm) 

Height 

(mm) 

Width 

(mm) 

Figure 1 

location 

8 B Blister  6 0 800 1 

9 CC 8 
Corduroy Warning one paver width level with surrounding 

pavers and one paver at 1:8 
6 50 800 4 

11 CF 8 
Corduroy Warning one paver width level with surrounding 

pavers and one non-chamfered paver at 1:8 
6 50 800 5 

10 C Corduroy Hazard Warning  6 0 800 2 

12 C6 Corduroy Warning raised above surrounding pavers 15 6 800 3 

13 FC 8 Corduroy Warning one paver width at 1:8 6 50 400 6 

 

  
Figure 8 Blister Figure 9 Corduroy on level and on 1:8 slope 

  
Figure 10 Corduroy Hazard Warning  Figure 11 Level Corduroy and non-chamfered 1:8 slope 

  
Figure 12 Corduroy Hazard Warning raised 6mm Figure 13 Corduroy Hazard Warning on 1:8 slope 
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Layout 3 

Table 7 Delineator Surfaces included in Layout 3 

Figure Code Delineator Surface Description 

Profile 

Height 

(mm) 

Height 

(mm) 

Width 

(mm) 

Figure 1 

location 

14 nC 24 Non-chamfered pavers at 1:24 0 33 800 1 

15 CC 12 
Corduroy Warning one paver width level with 

surrounding pavers and one paver at 1:12 
6 33 800 4 

16 C 24 Corduroy Hazard Warning at 1:24 6 33 800 2 

17 CF 12 
Corduroy Warning one paver width level with 

surrounding pavers and one non-chamfered paver at 1:12 
6 33 800 5 

18 B 24 Blister at 1:24 6 33 800 3 

19 FC 12 Corduroy Warning one paver width at 1:12 6 33 400 6 

 

  
Figure 14 non-chamfered pavers at 1:24 slope Figure 15 Corduroy on level and on 1:12 slope 

  
Figure 16 Corduroy Hazard Warning  at 1:24 slope Figure 17 Level Corduroy and non-chamfered 1:12 slope 

  
Figure 18 Blister at 1:24 slope Figure 19 Corduroy on 1:12 slope 

  


































