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INTERSECTION DESIGN GUIDELINES 
 

Introduction  

Multimodal intersections operate with pedestrians, bicycles, cars, buses and trucks, and 

in some cases, trains. The diverse uses of intersections involve a high level of activity and 

shared space. Intersections  have the unique characteristic of accommodating the 

almost -constant occurrence of conflicts between all modes, and most collisions on 

thoroughfares take place at intersections. This characteristic is the basis for most 

intersection design standards, parti cularly for safety.  

Designing multimodal intersections with the appropriate accommodations for all users is 

performed on a case -by -case basis. The design extends beyond the immediate 

intersection and encompasses the approaches, medians, StreetSide and driv eways, 

and adjacent land uses (Figure 10.1).  The designer should begin with an understanding 

of the community objectives and priorities related to design trade -offs such as vehicular 

capacity and level of service, large -vehicle turning requirements, conflic ts, pedestrian 

and bicycle convenience, accessibility and the efficiency of public transit service. 

Intersections are perhaps the most sensitive operational component of thoroughfare 

systems (Figure 10.2).  

In urban areas, intersections have a significant p lace -making function as well as a 

transportation function. Significant land uses and architecturally significant buildings are 

located at intersections and might provide pedestrian access directly from the corners. 

Intersections may also serve as gateways and are frequently the first thing visitors see 

when they enter a neighborhood  (Figure 10.3).  It is often requested that the practitioner 

include aesthetic treatments in intersection design.  

 
Figure 10.1  The design of intersections encompasses the interse ction itself and the 

approaches to the intersection. It can even affect adjacent land uses. Source: Digital 

Media Productions.  
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Figure 10.2  Intersections have the unique characteristic of accommodating the almost -

constant occurrence of conflicts between a ll modes. Source: Texas Transportation 

Institute.  

Objectives  

This chapter:  

1. Describes several fundamental aspects of intersection design, including managing 

multimodal conflicts, sight distance and layout; and  

2. Provides general principles, consideratio ns and design guidelines for key intersection 

components including curb return radii, channelized right turns, modern roundabouts, 

crosswalks, curb extensions, bicycle lanes and bus stops.  

 

General Principles and Considerations  

Intersections are required t o meet a variety of user expectations, particularly for users of 

motor vehicles. Drivers expect to safely pass through intersections with minimal delay 

and few conflicts. Drivers of large vehicles expect to be able to negotiate turns easily. In 

urban areas , however, expectations based on rural and suburban experiences are 

unreasonable. Intersection users in urban areas will experience delays and conflicts 

between vehicles, pedestrians and bicyclists. Driver expectations need to shift toward 

taking turns wit h other modes and a sense of uncertainty, which creates a slower, 

vigilant and safer environment.  

Successful multimodal intersection design is based on several fundamental geometric 

design and operational principles. These principles include:  

¶ Minimize conf licts between modes (such as signal phasing that separates vehicle 

movements and pedestrian crossings, bicycle lanes extended to the crosswalk, 

pedestrian refuge islands, low -speed channelized right turns and so forth.) Provide 

crosswalks on all approaches . 
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¶ Accommodate all modes with the appropriate levels of service for pedestrians, 

bicyclists, transit and motorists given the recommended speed, volume and expected 

mix of traffic.  

 
Figure 10.3  Intersections are community gateways. Landscaping in the center  island of 

an intersection. Source: Kimley -Horn and Associates, Inc.  

 
Figure 10.4  Intersections must be accessible to pedestrians with disabilities. This curb 

extension is equipped with curb ramps and high -contrast detectable warnings. Source: 

Kimley-Horn and Associates, Inc.  
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¶ Avoid elimination of any travel modes due to intersection design. Intersection widening 

for additional turn lanes to relieve traffic congestion should be balanced against 

impacts to pedestrians, bicyclists and transit.  

¶ Provide good dr iver and nondriver visibility through proper sight distance triangles and 

geometric features that increase visibility, such as curb extensions.  

¶ Minimize pedestrian exposure to moving traffic. Keep crossing distances as short as 

practical and use operationa l techniques (protected left -turn signal phasing and 

prohibited right turn on red) to separate pedestrians and traffic as much as possible.  

¶ Design for slow speeds at critical pedestrian -vehicle conflict points, such as corners, by 

using smaller curb return  radii or low -speed channelized right -turn lanes.  

¶ Avoid extreme intersection angles and break up complex intersections with pedestrian 

refuge islands. Keep intersections easily and fully comprehensible for all users. Strive for 

simplicity in intersection d esignñavoid designing intersections with more than four 

approaches (or consider a modern roundabout) and keep cross streets as 

perpendicular as possible.  

¶ Ensure intersections are fully accessible to the disabled and hearing and sight impaired. 

Provide flus h access to crossings, visual and audio information about WALK/DON'T 

WALK phases and detectable warnings underfoot to distinguish pedestrian from 

vehicular areas  (Figure 10.4).  

Considerations regarding intersection design include the following:  

¶ The preferr ed location for pedestrian crossings is at intersections. However, if the block 

length exceeds 400 feet, consider adding a midblock crossing. The target spacing for 

pedestrian crossings in more intensive urban areas (C -4 to C -6) is every 200 to 300 feet.  

¶ Increases in intersection vehicular capacity by adding lanes increase pedestrian wait 

times and crossing distances, and discourage pedestrian activity and bicycle use. 

Therefore, consider interconnecting streets in the network, using parallel routes and 

oth er strategies before increasing the number of travel lanes beyond the number of 

lanes recommended in  Table 6.4  in Chapter 6.  

¶ Where possible, facilitate shared cross -access legal agreements between adjacent 

properties to close and consolidate nonresidential  driveways near an intersection. 

Integrate access management policies and techniques into long -range transportation 

plans, area plans and design standards.  

¶ If needed to reduce speeds along a thoroughfare, use speed tables or narrower lanes 

starting on the approach to intersections, or other speed -management techniques (see 

Chapter 9 section on Speed Management).  
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Figure 10.5  Sight distance triangle at intersections. The required sight distance varies 

with the type of intersection control. Refer to AASHTO G reen Book for more details. 

Source: Kimley -Horn and Associates, Inc.  

  

¶ Traffic control alternatives should be evaluated for each intersection, including stop 

control, traffic signals and modern roundabouts.  

¶ Design for U -turn movements to facilitate access to property whenever adding a raised 

median. Use local, state, or the American Association of State Highway and 

Transportation Officials (AASHTO) guidelines to determine the U -turn radii needs. While 

local standards vary, it is desirable to use a passenger  car as the design vehicle for U -

turns on walkable urban thoroughfares.  

¶ The median or the median nose adjacent to a turn lane should extend to the crosswalk. 

Medians can end prior to the crosswalk for a continuous pedestrian crossing or can 

extend through the crosswalk if a channel at street grade or a ramp is provided through 

the median. Median noses extended through the crosswalk provide a refuge area for 

pedestrians. Carefully review turning radii of large vehicles that may strike the extended 

median nos e. 

 

Intersection Sight Distance  

Specified areas along intersection approaches, called clear sight triangles (shown 

in Figure 10.5),  should be free of obstructions that block a driver's view of potentially 

conflicting vehicles or pedestrians entering the tra veled way. The determination of sight 

triangles at intersections varies by the target speed of the thoroughfares, type of traffic 

control at the intersection and type of vehicle movement.  
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In urban areas, intersection corners are frequently entrances to bui ldings and are 

desirable locations for urban design features, landscaping and other streetside 

features. In designing walkable urban thoroughfares, the practitioner works in an 

interdisciplinary environment and has a responsibility to balance the desire fo r these 

streetside features with the provision of adequate sight distance, ensuring safety for all 

users. In urban areas, examples of objects that limit sight distance include vehicles in 

adjacent lanes, parked vehicles, bridge piers and abutments, large s igns, poorly pruned 

trees, tall shrubs and hedges, walls, fences and buildings.  

Considerations regarding intersection sight distance include the following:  

¶ Based on AASHTO guidelines, urban traffic controls (e.g., traffic signals, stop signs) 

alleviate the  need for large sight triangles where such controls are employed. Where 

necessary sight triangles cannot be achieved, target speed, intersection traffic control 

types, sight line obstructions and/or other design elements should be changed.  

¶ If the sight tri angle for the appropriate target speed and intersection control is 

obstructed, every effort should be made to eliminate or move the obstruction or 

mitigate the obstruction (for example, install curb extensions to improve visibility of 

crossing pedestrians,  prune street trees to branch height greater than 8 feet, or use 

lower appurtenances).  

 

Managing Modal Conflict at Intersections  

Strategies to eliminate or avoid conflict can result in designs that favor one mode over 

others. For example, eliminating crossw alks at an urban intersection with a high volume 

of turning vehicles as a strategy to eliminate conflicts will discourage walking. The 

practitioner must weigh the ever -present trade -offs between vehicle level of service, 

large -vehicle accommodation and ped estrian and bicycle connectivity and 

convenience. For the most part, in urban areas, the tradeoffs are clear; every user 

shares the intersection and equally shares in the benefits and drawbacks of mul -timodal 

design.  

In locations where the community places  a high priority on vehicular level of service, 

intersection designs should incorporate mitigating measures such as pedestrian 

countdown signals, pedestrian refuge islands and the replacement of free -flow right 

turns with low -speed channelized right turns (see applicable section in this chapter).  

When improving safety at intersections, it is important that the measures that are used 

to improve vehicle traffic flow or reduce vehicle crashes not compromise pedestrian 

and bicycle safety. Safety aspects need to  be identified in an engineering review. The 

following strategic decisions need to be considered when improving intersection safety 

design and operation:  

¶ Minimize vehicle -pedestrian conflicts without reducing accessibility or mobility for any 

user; 

¶ When it  is not possible to minimize all conflicts, reduce the exposure of pedestrians and 

bicyclists to motor vehicle traffic while maintaining a comfortable walking environment; 

and  

¶ Design intersections so that when collisions do occur, they are less severe.  

Traffic engineering strategies can be highly effective in improving intersection safety. 

These strategies consist of a wide range of devices and operational modifications. 

Some examples include the following:  

¶ Addition of left turn lanes at intersections.  Turn lanes are used to separate turning traffic 

from through traffic. Studies have shown that providing turn lanes for left -turning 
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vehicles can reduce accidents. In walkable urban areas, turn lanes should be limited to 

a single left -turn lane. The operational  benefits of adding turn lanes should be weighed 

against the increase in pedestrian crossing time.  

¶ Signals. Increase the size of signal lenses from 8 to 12 inches to increase their visibility; 

provide separate signal faces over each lane; install high -inte nsity signal indications; 

and change signal timing, including the length of yellow -change and red -clearance 

intervals. Consider protected left -turn phasing as a strategy to reduce vehicle -

pedestrian conflicts.  

¶ Innovative intersection design.  In appropriate  applications, consider innovative 

intersection designs such as modern roundabouts. Roundabouts reduce speed, 

eliminate certain types of crashes and lessen the severity of other types of crashes. 

Examples of an alternate intersection design include "indire ct left -turn" intersections, 

where left turns are accommodated at midblock U -turns to convert left turns to right 

turns, or "bowtie" intersections where left turns from the major street are directed to 

nearby roundabouts on the minor street where they make  a U-turn followed by a right 

turn at the major intersection. Each alternative design has advantages and 

disadvantages and handles pedestrians and bicyclists differently. The CSS process 

needs to weigh the trade -offs to select the best alternative.  

¶ Improve  drivers' visibility of pedestrians.  Restrict parking near intersections, properly trim 

vegetation, move stop lines back from crosswalks by 4 feet, use longitudinal crosswalk 

striping and use curb extensions.  

 

Design Elements for Intersections in Walkable A reas  

Most urban signalized intersections provide basic pedestrian facilities, including 

crosswalks, pedestrian signal heads, curb ramps and appropriate pedestrian clearance 

times. Many urban and especially suburban unsignalized intersections are unmarked f or 

pedestrians. Older intersections in walkable urban areas need to be updated to 

conform to Americans with Disabilities Act (ADA) Public Rights -of -Way Accessibility 

Guidelines (PROWAG) requirements, better serve bicyclists, improve transit operations, 

or to simply enhance the pedestrian environment. This section provides a summary of 

intersection design features the practitioner may want to consider when designing 

walkable  urban intersections.  

 

Uncontrolled Intersections  

Common engineering practice is to exc lude marked crosswalks from intersections 

without traffic control approaching the crossing. This is due to a number of factors 

including avoiding a false sense of security provided by crosswalks when traffic is 

uncontrolled, encouraging pedestrian caution when legally crossing at intersections 

without crosswalks, as well as raising liability and maintenance concerns. Indeed, 

several research studies have shown that pedestrian -vehicle crash rates are higher at 

unsignalized  intersections with marked crosswalk s versus those without.  

 

The authors of NCHRP Report 562,  Improving Pedestrian Safety at Unsignalized 

Intersections,  found that the "safest and most effective pedestrian crossings use several 

traffic control devices or design elements to meet the informatio n and control needs of 

both motorists and pedestrians." The NCHRP study and other research has found that 

marked crosswalks alone are insufficient and, when used, should be used in conjunction 
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with other measures depending on the circumstances. In combinat ion with marked 

crossings, measures to enhance uncontrolled intersections include:  

¶ High visibility crosswalk markings such as longitudinal bars;  

¶ A median refuge island (minimum of 6 feet) to make the street crossing in stages and 

more convenient;  

¶ Street an d crosswalk illumination;  

¶ Advanced yield lines to improve the visibility of crossing pedestrians and reduce 

"multiple threat" type crashes;  

¶ Installation of curb extensions to shorten crossing distance and improve driver and 

pedestrian visibility;  

¶ Installat ion of pedestrian -activated flashing beacons to warn motorists of crossing 

pedestrians;  

¶ Motorist signs to indicate that pedestrians have the legal right of way, "YIELD TO 

PEDESTRIANS," "STOP HERE FOR PEDESTRIANS," or internally illuminated pedestrian 

crossing signs; and  

¶ Pedestrian signs or median designs ("Z" crossings) that encourage or facilitate looking for 

potential conflicts.  

 

Signalized Intersections  

Signalized intersections, while providing some level of pedestrian protection by 

controlling traffic, h ave many available design features that increase pedestrian 

visibility, information and convenience. These features are listed in  Table 10.1.  

 

Design Guidance  Intersection Geometry  

This section provides general principles, considerations and guidelines on t he geometric 

layout of urban at -grade multimodal intersections and the key components that 

comprise geometric and operational design. These guidelines include a section on the 

application and design of modern roundabouts as an alternative to the convention al 

intersection.  

Table 10.1 Pedestrian and Bicycle Features at Signalized Intersections  

Shorter and more 

visible crosswalks  

¶ Crosswalks on all approaches;  

¶ Longitudinal markings (possible use of colored and/or textured 

paving);  

¶ Reduced overall street widths by reducing the number of travel 

and turn lanes, or narrowing travel lanes;  

¶ Curb extensions with pedestrian push buttons on extensions; 

and  

¶ Median refuges on wide streets (greater than 60 feet) with 

median push buttons.  

Priority for 

pedestrians, 

bicyclist s, and 

accessibility  

¶ Shorter cycle lengths, meeting minimum pedestrian clearances 

(also improves transit travel times);  

¶ Longer pedestrian clearance times (based on 3.5 feet/sec. to 

set flashing (clearance) time and 3.0 feet/sec for total crossing 

time);  

¶ Reduced conflicts between pedestrians and turning vehicles 

achieved with:  

¶ Pedestrian lead phases;  
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¶ Scramble phases in very high pedestrian volume locations;  

¶ Restricted right turns on red when pedestrians are present 

during specified hours; and  

¶ Allowing right turns during cross -street left turn phases reduces 

the number of right turn conflicts during pedestrian crossing 

phase.  

Low speed 

channelized right turn 

lanes  

¶ Adequate sized islands for pedestrian refuge;  

¶ Raised pedestrian crossing/speed table within chan nelized 

right turn lane; and  

¶ Signal control of channelized right turn in high pedestrian 

volume locations.  

Improved pedestrian 

information  

¶ Pedestrian countdown timers; and  

¶ "Look Before Crossing" markings or signs.  

Bicycle features  ¶ Bicycle lanes striped u p to crosswalk (using "skip lines" if 

vehicular right turns are allowed);  

¶ Bicycle detectors on high volume routes, or bicyclist -accessible 

push buttons;  

¶ Adequate clearance interval for bicyclists;  

¶ Colored paving in bicycle/vehicle lanes in high -conflict ar eas; 

and  

¶ "Bike Boxes" (painted rectangle along right hand curb or 

behind crosswalk) to indicate potential high -conflict area 

between bicycles continuing through an intersection and right 

turning vehicles, and to allow bicyclists to proceed through 

intersec tion or turn in advance of vehicles.  

High-priority transit  

thoroughfare  

elements  

¶ Adaptive Transit Signal Priority (TSP) when transit detected:  

¶ Extended green phase on bus route (rapid transit signal 

priority);  

¶ Truncated green phase for cross street;  

¶ Re-order phasing to provide transit priority (transit priority not to 

be given in two successive cycles to avoid severe traffic 

impacts);  

¶ Other bus priority signal phasing (sequencing)  

¶ Queue jump lanes and associated signal phasing; and  

¶ Curb extension bus stops , bus bulbs.  

Accessibility and 

space for pedestrians  

¶ Properly placed pedestrian actuation buttons, with audible 

locator tones;  

¶ Detectable warnings;  

¶ Two curb ramps per corner depending on radius of curb return 

and presence of curb extensions;  

¶ Clear pedestr ian paths (and shoulder clearances) ensuring 

utilities and appurtenances are located outside pedestrian 

paths;  

¶ Vertical and overhang clearance of street furnishings for the 

visually impaired;  

¶ Properly placed signal poles and cabinets:  

¶ Behind sidewalks (in landscaping or in building niches);  
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¶ In planting strips (furnishings zone); and  

¶ In sidewalk or curb extensions, at least three feet from curb 

ramps.  

Traffic operations for 

safe speeds and 

pedestrian 

convenience  

¶ Target speeds between 25 -35 mph;  

¶ Signal progr ession at target speeds; and  

¶ Fewer very long/very short cycle lengths.  

Higher priority on 

aesthetics  

¶ Textured and colored material within the streetside;  

¶ Colored material within crosswalks, but avoid coarse textures 

which provide rough surfaces for the di sabled;  

¶ Attractive decorative signal hardware, or specialized 

hardware; and  

¶ Attention to landscaping and integration with green street 

stormwater management techniques.  

  

 
Figure 10.6  many  decisions are made within the functional area of an intersection.  

Source: Community, Design + Architecture.  

 

General Intersection Layout  

Intersection layout is primarily composed of the alignment of the legs; width of traffic 

lanes, bicycle lanes, crosswalks, and sidewalks on each approach number of lanes, 

median and StreetSide  elements; and the method of treating and channelization of 

turning movements. Like the design of the thoroughfare's cross -section, the design of an 
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intersection's layout requires a balance between the needs of pedestrians, bicyclists, 

vehicles, fre ight and transit in the available right of way. Beyond intersection layout, the 

practitioner needs to work with a multidisciplinary team to address accessibility, traffic 

control and placement of equipment, traffic operations, lighting (safety and pedestri an 

scaled), landscaping and urban design.  

 

Intersection Fundamentals  

Intersections are composed of a physical area ñthe area encompassing the central 

area of two intersecting streets as shown in  Figure 10.6.  The functional area is where 

drivers make decision s and maneuver into turning movements. The three parts of the 

functional area include (1) the perception -reaction distance, (2) maneuver distance 

and (3) storage distance. AASHTO's  A Policy on Geometric Design of Highways and 

Streets (2004a) addresses the issues and provides guidance for the detailed geometric 

design of the functional area.  

The basic types of intersections in urban contexts include the T -intersection (a three -leg 

intersection), cross -intersection (four -leg intersection), multileg intersecti on (containing 

five or more legs) and the modern roundabout, which is discussed later in this chapter.  

 

Intersection Conflicts  

Intersections, by their very nature, create conflicts between vehicles, pedestrians and 

bicyclists.  Figure 10.7  illustrates the nu mber of conflicts between different modes at 

three - and four -leg intersections. According to AASHTO's  Guide for the Planning, Design 

and Operation of Pedestrian Facilities  (2004b), the following are principles of good 

intersection design for pedestrians:  
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Figure 10.7  Vehicle and pedestrian conflicts at three - and four - leg intersections. Source: 

Community, Design + Architecture, adapted from an illustration by Michael Wallwork.  

 

¶ Clarityñmaking it clear to drivers that pedestrians use the intersections an d indicating 

to pedestrians where the best place is to cross;  

¶ Predictability ñdrivers know where to expect pedestrians;  

¶ Visibilityñgood sight distance and lighting so that pedestrians can clearly view 

oncoming traffic and be seen by approaching motorists;  

¶ Short wait ñproviding reasonable wait times to cross the street at both unsignalized (via 

gaps created in traffic or two -stage crossings) and signalized intersections (via signal 

cycle length);  

¶ Adequate crossing time at signalized intersections ñthe appropria te signal timing for all 

types of users to cross the street;  

¶ Limited exposure ñreducing conflict points where possible, reducing crossing distance 

and providing refuge islands when necessary; and  

¶ Usable crossing ñeliminating barriers and ensuring accessibili ty for all users.  

General Principles and Considerations  

General principles and considerations for the design of intersection layouts include the 

following:  
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¶ Intersections should be designed as compact as practical in urban contexts. 

Intersections should min imize crossing distance, crossing time and exposure to traffic 

and should encourage pedestrian travel.  

¶ A design speed appropriate for the context. Motorists traveling at slower speeds have 

more time to perceive and react to conflicts at intersections.  

¶ Inte rsection approaches should permit motorists, pedestrians and bicyclists to observe 

and react to each other. Intersection approaches should, therefore, be as straight and 

flat as possible, and adequate sight distances should be maintained.  

¶ Avoid providing v ery short radius horizontal curves approaching the major street to 

mitigate acute approach alignments, as motorists might encroach into opposing travel 

lanes at such curves.  

¶ Avoid placing intersections on sharp horizontal or vertical curves where sight dis tances 

may be reduced. Intersections should not be placed on either end of a curve unless 

sufficient sight distance is available.  

¶ Functional areas of adjacent intersections should not overlap.  

¶ Channelizing islands to separate conflicts are important design  elements within 

intersection functional areas. These include properly designed channelized right turns 

(see section on right -turn channelization in this chapter).  

¶ Intersections that accommodate fixed -guideway transit have special challenges (see 

section o n Transit Design in Chapter 9).  

 

Curb Return Radii  Background and Purpose  

 

Related Thoroughfare Design Elements  

¶ Transit design  

¶ On -street parking and configuration  

¶ Right-turn channelization  

¶ Pedestrian refuge islands  

¶ Bicycle lanes  

Curb returns are the curved c onnection of curbs in the corners formed by the 

intersection of two streets. A curb return's purpose is to guide vehicles in turning corners 

and separate vehicular traffic from pedestrian areas at intersection corners. The radius 

of the curve varies, with larger radii used to facilitate the turning of large trucks and 

buses. Larger radius corners increase the length of pedestrian crosswalks, and increase 

vehicular turning speeds.  

In designing walkable urban thoroughfares, the smallest practical curb -return radii are 

used to shorten the length of the pedestrian crosswalks. Based on this function, this 

report suggests a general strategy for selecting curb -return radii design criteria and 

discusses situations requiring larger design vehicles. The primary benefi ts of smaller curb -

return radii to pedestrians in urban areas include:  

¶ Increasing motorist visibility of pedestrians waiting to cross the street;  

¶ Reducing pedestrian crossing distance (which also benefits vehicles with a shorter cycle 

length at signalized intersections) and exposure to traffic;  

¶ Providing the shortest accessible route for disabled persons as required under ADA; and  

¶ Reducing speed of turning vehicles and severity of crashes if they occur.  

General Principles and Considerations  

General principl es and considerations regarding curb return radii include the following:  
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¶ In walkable areas, the first consideration is keeping crossing distance as short as 

possible. Consider alternatives to lengthening the curb radius first, then consider 

lengthening the  radius if no other alternative exists.  

¶ Curb -return radii should be designed to accommodate the largest vehicle type that will 

frequently turn the corner (sometimes referred to as the design vehicle). This principle 

assumes that the occasional large vehicl e can encroach into the opposing travel lane 

as shown in  Figure 10.8.  If encroachment is not acceptable, alternative routes for large 

vehicles should be identified.  

¶ Curb -return radii should be designed to reflect the "effective" turning radius of the 

corne r. The effective turning radius takes into account the wheel tracking of the design 

vehicle utilizing the width of parking and bicycle lanes. Use of the effective turning radii 

allows a smaller curb -return radius while retaining the ability to accommodate larger 

design vehicles  (Figure 10.9).  

 
Figure 10.8  Smaller curb -return radii shorten the distance that pedestrians must cross at 

intersections. The occasional turn made by large trucks can be accommodated with 

slower speeds and some encroachment into the opposing traffic lanes. Source: Kimley -

Horn and Associates, Inc.  


