
Safety and Operations of  

Pedestrian Hybrid Beacons  

(also known as HAWKs) 



Sequence for Pedestrian 

Hybrid Beacon 



BACKGROUND AND 

CONCERNS WITH HAWK 



“In summary, national literature and 

local experience in Phoenix, Arizona, 

show that flashers offer no benefit for 

intermittent pedestrian crossings in an 

urban environment. In addition, the 

longer the flasher operates, the more 

it becomes part of the scenery and 

eventually loses any effectiveness.” 

ITE JOURNAL - JANUARY 1990 



History 

 Better pedestrian 

treatment needed 

 Inspiration 

(European beacon 

Newcastle) 

 Modification made 

over years to 

address concerns 



Common Questions/Concerns 

During Development 

1. Dark beacon may be confusing  

2. Side street drivers may be confused 

3. Will cause proliferation of devices 

4. Creates non-uniformity 

5. Driver understanding of alternating 

flashing red 

  

 



1. Dark Beacon Confuses 

Drivers 

 Has not been observed during scientific 

studies by UNC & TTI 

 Tucson experience shows that vehicles do 

not stop at a dark beacon 

 Dark beacon critical to overcome 1/2 

signal concerns 

 Similar device used in Europe for last 60 

years 

 



2. Drivers on Side Street May 

be Confused 

 Drivers on side street do not know who 

has the right-of-way 



Uniform Vehicle Code:  

Normal Crosswalk Right of Way 



 Flashing Beacon Crossing 

 Right of Way: NO CHANGE 



Flashing In-Road Lights 

Right of Way: NO CHANGE 

 

 
 



Pedestrian Hybrid Beacon  

Right of Way: NO CHANGE 

   
 

 
 



Confusion with Right-of-Way? 

 The HAWK… 

 Is a supplement to the crosswalk 

Does not change the right-of-way rules, 

therefore acts more as a beacon than as a 

signal 



3. Proliferation of Devices 
 

 
 Beacons normally do not have a numeric 

warrant, but warrants are in the MUTCD 

for the Pedestrian Hybrid Beacon 



Proliferation of Devices (cont) 

 

 
 There is a need for a device at crosswalks 

that is more than a yellow flasher, but a full 

signal is not warranted or appropriate 

Avoid side street “defacto arterial” 

Allows for main street progression 

Reduces delay via ½ cycle operations, 

flashing red, split phase operations 

 Pedestrian hybrid beacon can reduce the 

political and community pressures to 

install unwarranted full traffic signals 

 



4. Creates Non-Uniformity 

 Concern that the HAWK will further 

proliferate non-uniform designs and 

installations 

 Already have non-uniformity  there are 

numerous variations in use throughout the 

nation currently now 



Florida Crossing Eyes 



King County Flashing Beacon 

 



Utah Flashing Double Beacon 

 



Ohio Flashing Yield Sign 



Ohio Yield Sign 



California Flashing Beacon 

 



In-Pavement Lights 

 



Portland: 1/2 Signals 

 



 Seattle: 1/2 Signals  
 

 



L.A. Midblock Signals 

(Signal rests in GREEN UPWARD ARROW, Changes to Flashing RED)  

 



5. Alternating Flashing Red 

 Drivers not proceeding in a stop-and-

go format during alternating flashing 

red and crosswalk is clear 

Sign 

Education  

 Drivers not stopping during 

alternating flashing red phase 

Targeted enforcement 

Education 



Ongoing Debate 

 2009 MUTCD included following “Guidance” 

(Section 4F.02, page 509) not previously seen 

by NCUTCD: 

 “…should be installed at least 100 feet from side 

streets or driveways that are controlled by STOP or 

YIELD signs.” 

 Recommended by NCUTCD (June 2011) 

 Remove above language and replace under 

STANDARDS” with: 

 E. If a pedestrian hybrid beacon is installed at or immediately 

adjacent to an intersection with a side road, vehicular traffic 

on the side road shall be controlled by STOP sign. 



OPERATIONS 



Regional Transportation 

Authority 
  Half-cent sales tax 

 City has installed 17 

HAWK crossings in 2+ 

years, many at schools 

 No school district 

contribution required 



Tucson Criteria 

 School crossing? 

 Crossing activity 

 Traffic speeds 

 Gaps 

 Crash experience 

 Number of travel 
lanes and traffic 
volumes 

 Spacing 



Equipment 

 Standard equipment 

 Total cost $100,000 

- $150,000 

 Street lighting 

recommended 

 Commercial power  

 Use of on-call 

contractor  



Controller 

 Standard controllers 

 Econolite ASC-2 controller 

require special firmware, 

remapping of functions, 

and changes to write-

protected memory 

 ASC-3 controllers 

accommodate HAWK 

timing right out of the box 

 

    



STOP ON RED (R10-23) 



Signing 
 Use R10-23 except in school 

zones  

 Advance warning signs in 
fluorescent yellow, with 
Diamond Grade sheeting 
(DG3) 

 Illuminated CROSSWALK sign  

 Special push button sign 

 Signs prohibiting pedestrians 
crossing leg w/o beacon 
(optional) 

 

BE 

PREPARED 

TO STOP 



School Signing 

 

Mounting Detail 

Advance 
Signing 

Crosswalk 

Signing 



Striping 
 High visibility    

crosswalk 
 Stop bar 50 ft 

back 
 Solid white 8-inch 

lane line between 
approach travel 
lanes (distance is 
a function of 
posted speed 
limit) 

 

 



Retroreflective Strip 



Countdown Pedestrian 

Indication 

 



Education 

 



Split-Phase 

 



Split-Phase 

 



Split-Phase 

 



EFFECTIVENESS 
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Yielding 
TCRP/NCHRP 

Report 112/562 



Effectiveness 

Safety 

  Anecdotal evidence = yes 

 FHWA sponsored research 

Comprehensive, before-after safety 

evaluation using Empirical Bayes 

Study started fall 2007 

21 treated sites, 103 reference sites 

36 months before period 

80% of sites had 24 months or more of after 

period 

 

 



HAWK Site Characteristics 
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Crash Data 

Intersecting 

Street Name 

Crashes 

Major 

M
in

o
r 

 Provided by city 

 Two datasets 

created 



Intersecting Street Name Crashes 

Empirical Bayes Results  

HAWK SITES 103 Unsig 

Total Severe Ped 

After Crashes 508 173 4 

Crashes Predicted 624.5 198.1 12.8 

% Reduction 19 13 69 

Statistically 

significant? 
Yes No Yes 



Crash Data 

Intersecting 

Street Name 

Crashes 

Major 

M
in

o
r 

Intersection 

Related 

Crashes 



Intersection-Related Crashes 

Empirical Bayes Results  

 HAWK SITES 103 Unsig 

Total Severe Ped 

After Crashes 183 77 2 

Crashes Predicted 256.4 90.1 5.5 

% Reduction 29 15 65 

Statistically 

significant? 
Yes No Yes 



Summary 

 Safety evaluation of HAWK beacon using 
Empirical Bayes method 

 Before-After 

21 treatment sites 
 All at stop-controlled intersections/major driveways 

Reference sites groups: 
 103 unsignalized intersections 

 Statistical significant changes: 

  29% reduction in total crashes 

  69% reduction in pedestrian crashes 



References 

 Safety Effectiveness of the HAWK 

Pedestrian Crossing Treatment 
 TechBrief, FHWA-HRT-10-045 

 http://www.fhwa.dot.gov/publications/research/safety/10045/10

045.pdf 

 Research Report, FHWA-HRT-10-042 

 http://www.fhwa.dot.gov/publications/research/safety/10042/10

042.pdf 

 Improving Pedestrian Safety at 

Unsignalized Crossings (TCRP/NCHRP 112/562) 

 http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_562.pdf 

 

http://www.fhwa.dot.gov/publications/research/safety/10045/10045.pdf
http://www.fhwa.dot.gov/publications/research/safety/10045/10045.pdf
http://www.fhwa.dot.gov/publications/research/safety/10042/10042.pdf
http://www.fhwa.dot.gov/publications/research/safety/10042/10042.pdf
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_562.pdf


RRFB SLIDES 

 



QUESTIONS? 

 



Variables Influencing 
the Efficacy of  the 

RRFB 
Ron Van Houten, Ph.D. 

Western Michigan University 



Multiple Threat Crashes/ 
12,000/15000 ADT 



RRFB 



RRFB vs. Traditional 
Overhead Beacon 



RRFB vs. Traditional Side 
Mounted Beacon 



Results from 22 Sites in 
Three Regions of  US 

  Baseline yielding averaged 4% ranging from 
0% to 26% 

  After one week yielding averaged 79% 
ranging from 64% to 97% 

  After one month yielding averaged 84% 
ranging from 62% to 96% 

  After two years yielding averaged 84% 
ranging from 72% to 96% with a mean of  







Evaluation of  rectangular LED stutter flash beacons 

 

Miami-Dade Phase II 
Implementation Results 







Evasive Conflicts 



Trapped on yellow line 



Results May Vary 



Does the Device Meet the Standard? 

 Size of  Device 

 Separation 

 Flash Pattern 

 Luminosity 



Luminosity Standard 
  FHWA Interim Approval requires that the RRFB meet the 

SAE standards for yellow flashing emergency beacons 
specified in SAE J 595.  They should have a certificate of  
compliance   

  I have noted some devices do not seem to meet this 
standard 

  The brightness of  the display is likely one of  the major 
factors leading to strong positive results 

  Certificate of  Compliance should state: 

 Meets photometry of  jurisdictional compliance standard(s) 
identical to: 

 2 J595 Class 2 Nov08 Yellow Peak Cd 

 2 J595 Class 3 Nov08 Yellow CdS/Min 



Other Critical Factors 

 Other factors may be the number of  
lanes 

 Presence or absence of  a history of  
enforcement 

 Cultural factors 

 Presence of  effective outreach efforts 



2 Lane Approach 

0%	
  

10%	
  

20%	
  

30%	
  

40%	
  

50%	
  

60%	
  

70%	
  

80%	
  

90%	
  

100%	
  

1	
   2	
   3	
   4	
   5	
   6	
   7	
   8	
   9	
   10	
   11	
   12	
   13	
   14	
   15	
   16	
  

%
	
  D
ri
ve
rs
	
  Y
ie
ld
in
g	
  
to
	
  P
ed

es
tr
ia
ns
	
  

Sessions	
  

RRFB	
  Maple	
  and	
  Farmington	
  North	
  2	
  Lane	
  Approach	
  

Baseline 

RRFB 

Baseline 

RRFB 



3 lanes 
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Other Factors Influencing Safety 

 Advance Yield and Advance Stop 
Bars 

 Raised Refuge Islands 

 In Street Sign 



Advance Yield Markings 

  Yielding too close 
screens view of  
pedestrian 

  Stopping further 
back fixes 
problem 





A Page from the MUTCD 





Raised Refuge Islands 



4 Beacons vs. 2 Beacons 



4 Beacon Vs 2 Beacon 
System 





In Street Signs 
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Combining Hawk With the In-Street Sign 
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Where Do We Go From Here 
1.  Need to collect Crash Modification Factors for the 

RRFB that take into account contextual variables 

2.  We need to discover additional ways to enhance 
the efficacy of  these devices 

3.  We need to find additional solutions that fit 
between a traffic signal and a marked crosswalk 
that are low cost 
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