
LOW-COST SAFETY 
IMPROVEMENTS
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Safety Improvement Types 

• Conflict point management

• Stop-Controlled Intersections

• Enhanced Curve Delineation

• Crosswalk Visibility Enhancements

• Medians and Pedestrian Refuge

• Rapid Rectangular Flashing Beacons
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Conflict Point Management

• Provide clear sight triangle 

    - remove vegetation and visual obstructions

    - restrict parking 

    - reduce sign clutter

• Modify driveway access 

    -  close or restrict specific movements

 continued 
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Provide Clear Sight Triangle

Remove vegetation 
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Provide Clear Sight Triangle 

Remove parking near intersection

Parking “box” 
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Restrict driveway to right-in/right-out (RIRO) 

Driveway curbing with “no left turn” sign 
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Systemic Safety 

• Applying low-cost safety treatments to large 
number of locations as “pro-active” measure. 

• Not based on “crash history”.

• Doesn’t chase crash “hot spots”  (reactive)

• Based on “risk” of similar characteristics -  
speed, volume, classification, geometry, etc.

• Treatments expected to reduce overall crashes 
within a jurisdiction.
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Stop Sign Enhancements

12

- Check stop sign placement (height, offset)

- Remove obstructions (vegetation)

- Replace with new sign, enhanced reflectivity

- Larger (oversize) stop sign 

- Red retroreflective strip on post

Continued 



Oversize Stop Sign
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Stop Sign enhancements 
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Continued  

-   Mark a stop line

- Add supplement left side stop sign

- Add supplemental overhead stop sign

-  Red flashing beacon or blinker 
      (beacon must supplement the sign -- No isolated beacons)
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Provide a marked Stop Line 



Enhanced STOP signing 
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Dual STOP sign, stop line, red flashing beacon, double arrow 



Supplemental overhead “Stop” sign 
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Red Flashing Beacon 



“Stop Ahead” Sign Enhancements 
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- Check stop ahead advance placement (minimum distance in 

Table 2C-4)

- Replace with new sign, enhanced reflectivity 

- Larger (oversize) “stop ahead” sign 

- Yellow retroreflective strip on post 

- Add supplemental left side “stop ahead” sign

- Yellow flashing beacon or blinker 

     



Left supplemental “stop ahead” sign 
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"Stop Ahead” with yellow flashing beacon 
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STOP “rumble strips” 
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Transverse rumble strips- perpendicular to road

A. Feel and hear

B. Grind in 

C. WisDOT strives for 3 sets of rumble arrays.

 

D. Place first set 200 ft downstream from “stop        

ahead” for 55 mph 

E. Noise concerns.  Take what you can get 



Intersection Warning Sign 
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On main road.  Typically for limited sight, but not always



Enhanced

Retroreflectivity 
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New intersection warning sign

Crossroad symbol modified for offset intersections 
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Intersection Warning Sign with Advisory Speed 



Enha nced Delinea tion  

for Horizonta l Curves

Potentia l Stra tegies In Adva nce of Curve Within Curve

For more informa tion on this 

a nd other FHWA Proven Sa fety 

Countermea sures, plea se visit 

https:/ / sa fety.fhwa .dot.gov/

provencountermea sures/  a nd 

https:/ / sa fety.fhwa .dot.gov/

roa dwa y_dept/  

countermea sures/ horicurves/ .

Safety Benefits:

Chevron Signs

25%
1

16%

2

Oversized Chevron Signs

15%
3

Sequentia l Dynamic Chevrons

60%
3

In-Lane Curve Warning 
Pavement Markings

35 - 38%
4,5

New Fluorescent Curve Signs 
or Upgrade Existing Curve 

Signs to Fluorescent Sheeting

18%

1
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Curves 
Chevrons to supplement curve/turn warning signs  
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Pedestria n Refuge  
Isla nd

reduc tion in  

pedestria n c ra shes.2

Media n with  
Ma rked Crosswa lk

reduc tion in  

pedestria n c ra shes.2

FHWA-SA-21-044

Media ns a nd  

Pedestria n Refuge Isla nds in Urba n  

a nd Suburba n Area s 
A media n is the  a rea  be tween opposing la nes of tra f c , e xc luding turn 

la nes. Media ns in urba n a nd suburba n a rea s c a n be  de f ned by pa vement 

ma rkings, ra ised media ns, or isla nds to sepa ra te  motorized a nd non-

motorized roa d use rs.

A pedestria n refuge isla nd  (or c rossing a rea ) is a  media n with a  re fuge  a rea  

tha t is intended to he lp protec t pedestria ns who a re  c rossing a  roa d.

1  Na tiona l C ente r for Sta tistic s a nd Ana lysis. (2020, Ma rc h). Pedestria ns:  

2018 da ta  (Tra f c  Sa fe ty Fa c ts. Report No. DOT HS 812 850).  

Na tiona l Highwa y Tra f c  Sa fe ty Administra tion

2  De sktop Re fe re nc e  for C ra sh Reduc tion Fa c tors, FHWA-SA-08-011,  

Septembe r 2008, Ta ble  11. 

Pedestria n c ra shes a c c ount for 

a pproxima te ly 17 perc ent of a ll tra f c  

fa ta litie s a nnua lly, a nd 74 pe rc ent 

of these  oc c ur a t non-inte rsec tion 

loc a tions.1 For pe destria ns to 

sa fe ly c ross a  roa dwa y, they must 

estima te  vehic le  speeds, de te rmine  

a c c epta ble  ga ps in tra f c  ba sed 

on the ir wa lking speed, a nd predic t 

vehic le  pa ths. Insta lling a  media n 

or pedestria n re fuge   isla nd c a n 

he lp improve  sa fe ty by a llowing 

pede stria ns to c ross one  direc tion of 

tra f c  a t a  time .

Tra nsporta tion a genc ie s should 

c onside r media ns or pedestria n 

re fuge  isla nds in c urbed sec tions of 

urba n a nd suburba n multila ne  

roa dwa ys, pa rtic ula rly in a rea s with 

a  signif c a nt mix of pedestria n a nd 

vehic le  tra f c , tra f c  volumes ove r 

9,000 vehic le s pe r da y, a nd tra ve l 

spe eds 35 mph or grea te r. Media ns/

re fuge  isla nds should be  a t lea st 

4-f  w ide , but pre fe ra bly 8 f  for

pede stria n c omfort. Some exa mple

loc a tions tha t ma y bene f t from

media ns or pedestria n re fuge  isla nds

inc lude :

•  Mid-bloc k c rossings.

•  Approa c hes to multila ne

inte rsec tions.

•  Area s nea r tra nsit stops or othe r

pedestria n-foc used site s.

Exa mple  of a  roa d with a  media n a nd  

pe destria n re fuge  isla nds.  

Sourc e : C ity of C ha rlotte , NC

Media n a nd pede stria n re fuge  isla nd  

nea r a  rounda bout. Sourc e :  

www.pedbike ima ge s.org / Da n Burden  

46% 

56% 

Safety Benefits:

For more informa tion on this 

a nd other FHWA Proven Sa fe-

ty Countermea sures, plea se 

visit https:/ / sa fety.fhwa .dot.

gov/ provencountermea sures/  

a nd https:/ / sa fety.fhwa .dot.

gov/ ped_bike/ step/ docs/

techSheet_PedRefugeIs 

la nd2018.pdf.
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Pedestrian Refuge Islands 

-  Place along centerline or median

   -  Allows  for two-stage pedestrian crossing 

      Easier to find gaps 

    -  Allows place for supplemental left side

       ped warning signs and flashers 
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Pedestrian Refuge Island (with curb extension) 



“Yield Here to Pedestrians” sign R1-5

- Option at crosswalk with uncontrolled multi-lane 
approach (Typically mid-block;  not at roundabouts) 

- Option at single lane approaches to mid-block xwalk  

-    Undivided or Divided roadway.   Yield line optional 



“Yield Here to Pedestrians” sign R1-5

Sign shall be used if yield lines are used in advance of a marked 

crosswalk that crosses an uncontrolled multi-lane approach 

Section 2B.11
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47%
 for pedestria n c ra shes.4

98%
(va rie s by speed limit, number 

of la nes, c rossing dista nc e ,  

a nd time  of da y).3

FHWA-SA-21-053

Recta ngula r Ra pid  

Fla shing Bea cons (RRFB)  
A ma rked c rosswa lk or pedestria n wa rning sign c a n improve  sa fe ty for 

pede stria ns c rossing the  roa d, but a t times ma y not be  suf c ient for drive rs 

to visibly loc a te  c rossing loc a tions a nd yie ld to pedestria ns. To enha nc e  

pede stria n c onspic uity a nd inc rea se  drive r a wa reness a t unc ontrolled, 

ma rked c rosswa lks, tra nsporta tion a genc ies c a n insta ll a  pedestria n 

a c tua ted Rec ta ngula r Ra pid Fla shing Bea c on (RRFB) to a c c ompa ny a  

pede stria n wa rning sign. RRFBs c onsist of two, re c ta ngula r- sha ped ye llow 

indic a tions, ea c h with a  light-emitting diode  (LED)-a rra y-ba sed light sourc e .1 

RRFBs f a sh with a n a lte rna ting high frequenc y when a c tiva ted to enha nc e  

c onspic uity of pedestria ns a t the  c rossing to drive rs. 

For more  informa tion on using RRFBs, see  the  Inte rim Approva l in the  Manual 

on Uniform Traffic Co nt rol  De vi ces (MUTCD) . 1  

1  MUTCD Inte rim Approva l 21 - RRFBs a t C rosswa lks.

2  “Rec ta ngula r Ra pid Fla sh Bea c on”  in PEDSAFE: Pede stria n Sa fe ty G uide   

a nd C ounte rmea sure  Se lec tion Syste m. FHWA, (2013). 

3   Fitzpa tric k e t a l. “Will You Stop for Me?  Roa dwa y De sign a nd Tra f c  C ontrol  

Devic e  Inf uenc es on Drive rs Yie lding to Pe destria ns in a  C rosswa lk with a   

Rec ta ngula r Ra pid-Fla shing Bea c on.”  Report No. TTI-C TS-0010. Texa s A&M  

Tra nsporta tion Institute , (2016).

4  NC HRP Re se a rc h Report 841 Deve lopme nt of C ra sh Modif c a tion Fa c tors  

for Unc ontrolled Pede stria n C rossing Trea tments, (2017). 

Applica tions

The  RRFB is a pplic a ble  to ma ny 

types of pedestria n c rossings but is 

pa rtic ula rly e f ec tive  a t multila ne  

c rossings with speed limits le ss 

tha n 40 miles pe r hour.2 Resea rc h 

suggests RRFBs c a n re sult in motorist 

yie lding ra te s a s high a t 98 perc ent 

a t ma rked c rosswa lks, but va rie s 

depe nding on the  loc a tion, posted 

speed limit, pedestria n c rossing 

dista nc e , one- ve rsus two-wa y roa d, 

a nd the  number of tra ve l la nes.3 

RRFBs c a n a lso a c c ompa ny sc hool or 

tra il c rossing wa rning signs. 

RRFBs a re  pla c ed on both sides of 

a  c rosswa lk be low the  pedestria n 

c rossing sign a nd a bove  the  

dia gona l downwa rd a rrow pla que  

pointing a t the  c rossing.1 The  f a shing 

pa tte rn c a n be  a c tiva ted with 

pushbuttons or pa ssive  (e .g., video or 

infra red) pedestria n de tec tion, a nd 

should be  unlit when not a c tiva ted.

Considera tions

Agencies should:2

•  Insta ll RRFBs in the  media n ra ther

tha n the  fa r-side  of the  roa dwa y

if the re  is a  pedestria n re fuge  or

other type  of media n.

•  Use  sola r-power pa ne ls to e limina te

the  need for a  power sourc e .

•  Rese rve  the  use  of RRFBs for

loc a tions with signif c a nt pedestria n

sa fe ty issues, a s ove r-use  of RRFB

trea tments ma y diminish the ir

e f ec tiveness.

Agencies sha ll not:2

•  Use  RRFBs without the  presenc e  of

a  pedestria n, sc hool or tra il c rossing

wa rning sign.

•  Use  RRFBs for c rosswa lks a c ross

a pproa c hes c ontrolled by YIELD

signs, STOP signs, tra f c  c ontrol

signa ls, or pedestria n hybrid

bea c ons, exc ept for the  a pproa c h

or egress from a  rounda bout.

RRFBs used a t a  tra il c rossing.  

Sourc e : LJB

For more informa tion on this 

a nd other FHWA Proven Sa fe-

ty Countermea sures, plea se 

visit https:/ / sa fety.fhwa .dot.

gov/ provencountermea sures/  

a nd https:/ / sa fety.fhwa .dot.

gov/ ped_bike/ step/ docs/

techSheet_RRFB_2018.pdf. 

Safety Benefits:
RRFBs ca n reduce 

cra shes up to:

RRFBs ca n increa se motorist 

yielding ra tes up to:

OFFICE OF SAFETY
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RRFB – Rectangular rapid flashing beacon

Pedestrians/School 



Pedestrian  Enhancements 

• Use Zebra or Ladder markings, especially mid-block 

• Use W11-2 Pedestrian warning signs 

• Median Refuge Island and curb extensions

• Consider RRFB or flashing beacons.  Push-button activated

• Consider “in-street pedestrian” R1-6 sign.  Not 
recommended for 45 mph or greater
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Traffic Safety Improvements: FHWA Resources  

Federal Highway Administration (FHWA): 

-  safety.fhwa.dot.gov 

Tabs for: 

“Intersection Safety” 

“Local and Rural Road Safety” 

“Pedestrian and Bicycle Safety” 
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Traffic Safety Improvements: FHWA Resources 

Search:  “Proven Safety Countermeasures 2021”

28 countermeasures as of Oct. 2021

“Proven” by in-field before/after crash studies

 Descriptions of countermeasures,  applications, 

 crash reduction percentages, etc. 



THANK YOU!

Questions?
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