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Background 
and Aims



Traditional Road Studs



Active Road Studs



Existing Research ▪ Perception of colour, 
luminosity, spacing and height 
of stud (Bacelar, 2004)

▪ Response of drivers in 
simulator (Reed, 2006)

▪ Fog trials (Highways Agency, 2008)

▪ Ped x-ing trials (Karkee, 2010)

▪ Sensor trials (Lamb et al, 2015)

▪ Curve simulation response 
(Shahar, 2018)





Methods



Case Study Locations



A1 / A7 Borders



A720 Sheriffhall



A720 Sheriffhall

▪ Camera surveys: no studs, 
1yr after and 3yrs after

▪ Both daytime and night time

▪ Coverage over full week

▪ Lane transgression analysis 
using manual observation

▪ Conflict study using Swedish 
Traffic Conflict Technique

▪ Datavyu software used for 
incident coding



A1 Scheme

▪ Questionnaire survey 
delivered to 10,817 households

▪ Question topics:
▪ Demographic information

▪ Levels of driver confidence

▪ Reasons for travel

▪ Importance of road features at 
night

▪ Effects of the active road stud

▪ Reasons for views on the stud

▪ Open ended question on 
general views



A1 / A7 Schemes

▪ ATC Radar surveys (A7)

▪ Manual spot speed surveys 
(A1)

▪ Scenarios: No studs, after, 2 
yrs after installation

▪ Both daytime and night time

▪ Surveys undertaken in neutral
conditions

▪ Linear regression model 
developed – features vs speed



Results



User Perception

Do users perceive an increased level of safety with active
road studs at junctions?

▪ 93% of respondents reported an improvement 

▪ Driver confidence improved, particularly for those with 
moderate confidence initially

▪ Improved safety perception associated with clarity of road 
ahead, particularly in conjunction with headlight glare

▪ Active road studs were considered an important road 
feature, when compared with traditional measures



User Perception



Speed

Does the installation of active road studs influence the
speed of drivers approaching junctions?

▪ For 60mph sites, no change in speed found

▪ For 70mph sites, significant reduction in speed found

▪ Effects continued two years after implementation

▪ At individual site level, decreases in speed associated with

street lighting, uphill gradients and curves will radii lower than

the desirable minimum



Regression Model

Table 9. Linear Regression Model. 

 Regression Coefficients 

Variable Description 
60 mph PSL 

n = 6299 

70 mph PSL 

n = 2886 

1. Constant 65.089 a 55.348 a 

2. Darkness indicator (1 if dark; 0 otherwise) 0.593 a 1.238 a 

3. Active Road Stud indicator (1 if present; 0 otherwise) — −0.877 b 

4. 2 + 1 carriageway indicator (1 if present; 0 otherwise) 0.982 a — 

5. Street lighting indicator (1 if present; 0 otherwise) −6.166 a — 

6. Junction indicator (1 if present; 0 otherwise) — — 

7. Merge indicator (1 if present; 0 otherwise) 9.320 a — 

8. Average approach gradient (%; up gradient +ve; down gradient -ve) −0.285 a — 

9. Average half-width (metres) −2.277 a 0.614 b 

10. Desirable minimum curve indicator (1 if present; 0 otherwise) — — 

11. One-step relaxation curve indicator (1 if present; 0 otherwise) −3.455 a — 

12. Two-step relaxation curve indicator (1 if present; 0 otherwise) −4.352 a — 

13. Distance since enforcement camera (with flow) (km) −0.103 b — 

14. Distance since enforcement camera (any direction) (km) 2.640 a — 

15. Length of treated approach (km) −0.703 a 1.819 a 
— statistically insignificant variable (not included for estimation in model specification); a 0.99 level of confidence; b 0.95 

level of confidence. 



Lane compliance

Does the positioning of vehicles and compliance with lane
markings at junctions change with active road studs?

▪ Significant reduction in the transgression of lane markings

was associated with the introduction of active road studs

▪ Significant reductions were found for all magnitudes of

transgression for small and medium sized vehicles

▪ Reductions in all lighting conditions

▪ Transgressions varied with traffic flow



Lane compliance

Effect of studs



Crash rates

Does any change in driver behaviour because of active
road stud installation result in a change to crash rate at
junctions?

▪ Significant reduction in the overall rate of traffic conflicts

was associated with the introduction of the active road studs

▪ Recorded injury collisions at the roundabout were found to

reduce by 42% comparing five years before and five after

▪ However, similar findings at control group roundabouts



Crash rates
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Conflicts



Conclusions



Conclusions

▪Active road studs appear associated with a positive 
influence on driver confidence and road safety perception

▪Concerns that providing increased visibility due to active 
road studs result in increased speed appear unfounded

▪Active road studs may provide an alternative to street 
lighting in locations of economic or environmental 
challenges

▪Active road studs may be associated with improved lane 
discipline at roundabouts

▪Active road studs appear to be associated with reduced 
vehicle conflicts, but further work may be required to 
determine effect on crash rates

Conclusions



Further Reading

https://www.napier.ac.uk/people/richard-llewellyn



napier.ac.uk/scebe
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