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1Chapter 1 |  Introduction

1.1	� Authority of this Document
These design guidelines, along with all future amendments, shall be 
known as the City of Phoenix Street Planning and Design Guidelines 
�~�Z���Œ���]�v���L���Œ�������o�o�������^�š�Z�]�•���u���v�µ���o�_�•�X��

�W�Œ���o�]�u�]�v���Œ�Ç�����‰�‰�Œ�}�À���o���}�(���‰�Œ�}�i�����š�•�����L���Œ�������}�‰�š�����������š�����•�Z���o�o���(���o�o���µ�v�����Œ���š�Z����
�Œ���‹�µ�]�Œ���u���v�š�•�����•���}�µ�š�o�]�v�������Á�]�š�Z�]�v���š�Z�]�•���u���v�µ���o�X

1.2	� Purpose of this Street  
Planning and Design Manual
�d�Z�����‰�µ�Œ�‰�}�•�����}�(���š�Z�]�•���u���v�µ���o���]�•���š�}���‰�Œ�}�À�]���������}�v���]�•���U���µ�•�����o�����]�v�(�}�Œ�u���Ÿ�}�v���š�}��
���•�•�]�•�š���]�v���š�Œ���v�•�‰�}�Œ�š���Ÿ�}�v���‰�o���v�v�]�v�P�����v�����Œ�}�����������•�]�P�v�X�� 
This manual: 

•	 Integrates current adopted 
codes, plans, and policies 
that support the City’s 
�‰�Œ�}�����Ÿ�À�������+�}�Œ�š�•���š�}���u���l����
�š�Z�����•�š�Œ�����š�•���•���(���Œ�����v�����u�}�Œ����
���}�u�(�}�Œ�š�����o�����š�}���µ�•�����(�}�Œ�����o�o�X

•	 �W�Œ�}�À�]�����•���Œ���(���Œ���v�������š�}���}�š�Z���Œ��
���������‰�š�������o�}�����o�����v�����v���Ÿ�}�v���o��
�•�š���š�����}�(���š�Z�����‰�Œ�����Ÿ������
planning and design 
standards, policies, and 
�P�µ�]�����o�]�v���•�X

�d�Z�]�•���u���v�µ���o���•�š���v�����Œ���]�Ì���•���Œ�}�����Á���Ç�������•�]�P�v�����o���u���v�š�•���Á�Z���Œ�����v�������•�•���Œ�Ç��
�(�}�Œ�����}�v�•�]�•�š���v���Ç�����v�����š�}�����v�•�µ�Œ���U�����•���‰�Œ�����Ÿ�����o�U���š�Z���š���u�]�v�]�u�µ�u���Œ���‹�µ�]�Œ���u���v�š�•��
���Œ�����u���š���(�}�Œ�����8���]���v���Ç�U���•���(���š�Ç���(�}�Œ�����o�o���µ�•���Œ�•���~�À���Z�]���o���•�U�����]���Ç���o�]�•�š�•�U�����v����
�‰�������•�š�Œ�]���v�•�•�U���Á���o�(���Œ���U�����}�v�À���v�]���v�����U���‰�o�����•���v�š�����‰�‰�����Œ���v�����U�����v�À�]�Œ�}�v�u���v�š���o��
�•���v�•�]�Ÿ�À�]�š�Ç�����v���������}�v�}�u�]�����o���u���]�v�š���v���v�����X��

�d�Z�����P�µ�]�����o�]�v���•���}�µ�š�o�]�v�������]�v���š�Z�]�•���u���v�µ���o�������v�v�}�š�����‰�‰�o�Ç���š�}�����o�o���•�]�š�µ���Ÿ�}�v�•�X���d�Z���Ç��
are intended to assist the professional engineer’s judgment but not serve 
���•�������•�µ���•�Ÿ�š�µ�š���X���W�Œ�}�(���•�•�]�}�v���o�����v�P�]�v�����Œ�•�����Œ�������Æ�‰�����š�������š�}�����Œ�]�v�P���š�Z���������•�š���}�(��
�š�Z���]�Œ���•�l�]�o�o�•�����v���������]�o�]�Ÿ���•���š�}���������Z���‰�Œ�}�i�����š���•�}���š�Z���š���]�š���]�•�������•�]�P�v�������]�v�����v���}�‰�Ÿ�u���o��
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Any proposed departure from these guidelines will be evaluated based 
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 --- GEOMETRIC DESIGN STANDARDS 
2.1 INTRODUCTION 
Chapter 2 presents the geometric design standards for streets and roadways. The design standards support 
Complete Streets principles, including safety for all travelers�v pedestrians, bicyclists, transit users, and 
motorists. 

The design standards presented in this chapter are not a substitute for experience, professional judgment, or 
ongoing communication between the designers and reviewers. An exception process provides flexibility when 
necessary to accommodate site-specific opportunities and constraints. All exceptions will be evaluated based 
on whether it will provide an equivalent or better result for the road users and City residents. When 
reviewing and approving projects in City of Phoenix right-of-way, the City makes every attempt to balance the 
vision for a project with adopted policy, regulation, user acceptance, and public safety. 

 COMPLETE STREETS 
The City of Phoenix adopted Complete Street Guidelines on March 8, 2018, contains the following design 
principles: 

�x Design for Safety, returning balance to the transportation network for users of all modes of 
transportation 

�x Design for Comfort and Convenience 

�x Design for Context 

�x Design for Sustainability 

�x Design for Cost-Effectiveness 

A Complete Streets design approach using context-sensitive methods may result in variable design 
parameters, function, and appearance throughout the City based on community input, surrounding land 
uses, available right-of-way, street type, adopted general and specific plans and overall intent of the corridor 
in coordination with other city codes and ordinances. 

 FLEXIBILITY IN DESIGN  
In many cases, existing right-of-way or utility requirements 
may not allow for the desired typical cross section to be 
constructed. Consistent with the desired function of the 
roadway, the design engineer must use engineering 
judgement to determine appropriate design values within 
limited or constrained right-of-way. 

 RIGHT-OF-WAY ZONES 
The City of Phoenix Street Classification Map defines  
right-of-way widths for City of Phoenix street cross-sections. The street cross section can be organized into 
three basic zones of the right-of-way, as illustrated in Figure 2.1-1.  

�³�'�H�V�L�J�Q flexibility is of critical 
importance because each project has 
a specific purpose and need, has 
specific context and constraints, 
serves a unique set of users, and fills 
a unique position in the transportation 
�Q�H�W�Z�R�U�N���´ �²  (AASHTO A Policy on 
Geometric Design of Highways and 
Streets) 
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�x Travel Lane: Travel lanes can serve all modes or be dedicated to serve specific modes such as a bus or 
light rail. 

�x Flex Zone: Flex Zone is the space between the Travel Lane Zone and the Pedestrian Zone. This zone 
can contain multiple uses such as bike lanes, transit stops, commercial deliveries, on-street parking, 
taxi zones, passenger loading, and shared mobility areas. The Flex Zone serves as a buffer between 
moving vehicles in the Travel Lane Zone and the users in the Pedestrian Zone. 

�x Pedestrian Zone: This space includes the sidewalk, planting areas, bus shelters, street furniture, 
sidewalk cafes, and bicycle racks. It is always desirable to achieve preferred design widths to 
accommodate these features. At times accommodating preferred widths in urban settings is not 
possible due to various contextual constraints. When this occurs, design flexibility should be applied, 
and minimum widths considered where appropriate. 

 
Source: Adapted from Seattle Right-of-Way Improvements Manual, Standard 2.1 Right-of-Way Allocation, 
https://streetsillustrated.seattle.gov/street-types/row-allocation/ 

Figure 2.1-1 Right-of-Way Zones 

2.2 SUMMARY OF GEOMETRIC DESIGN CRITERIA BY ZONE 
Table 2.2-1 summarizes Geometric Design Criteria for each zone. Subsequent sections include additional 
discussion and detail regarding each zone. All street design should follow City Code 32-27.
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2.3 TRAVEL LANE 

 DESIGN SPEED 
�^�š�Œ�����š�•���Z���o�‰�������(�]�v�����š�Z�������Z���Œ�����š���Œ���}�(���v���]�P�Z���}�Œ�Z�}�}���•�X�������•�š�Œ�����š�[�•�������•�]�P�v���•�Z�}�µ�o�����]�v�š���Œ�����š���Á�]�š�Z���š�Z����
surrounding context including its history, character, land uses, and nearby landmarks. Design speed 
contributes to the function and character of a street to be more walkable and bikeable, support 
investments in transit, foster social engagement and community pride, support the local economy and 
property values, and improve livability. 

Design speed should be established considering surrounding land uses, available right-of-way, street 
type, adopted general and specific plans and overall intent of the corridor in coordination with other city 
codes and ordinances. 

On City of Phoenix collector and arterial streets in typologies outside of urban and downtown, the 
design speed is equal to the posted speed limit plus 10 MPH. Design speed is governed by geometrics 
such as vertical and horizontal curves. 

Within urban core and downtown street typologies, the design speed may be equal to the posted 
speed limit, in consultation with Street Transportation Department. 

On local streets, the design speed is 
equivalent to the posted speed limit 
plus 5 MPH. Design speeds are 
shown in Table 2.2-1. 

 DESIGN VEHICLE 
The design vehicle is a frequent user 
of a given street and dictates the minimum required turning radius and lane widths for street 
intersections and driveways. The design vehicle should be able to make all movements on the street and 
at intersections without encroaching in the travel way of conflicting vehicles. If the design vehicle is too 
small or has too small a minimum turning radius, conflicts in the pedestrian zone or street edge may 
occur. If a vehicle is excessively large for the context, there may be too much space allocated for motor 
vehicles.  

The control vehicle is an infrequent large user. A control vehicle dictates how an intersection 
�������}�u�u�}�����š���•�������o���Œ�P���Œ���À���Z�]���o���[s turning needs. In some cases, the control vehicle can encroach on 
other lanes or overhang an area unlikely to be occupied by other road users. The decision is made 
considering the context of the surrounding land uses and priority of the roadway.  

�x The design vehicle in downtown and urban typologies is a SU-30 truck. 
�x The design vehicle in suburban and rural typologies is a BU-40 school bus. 
�x The control vehicle on all city streets is a 49-foot fire truck. 
�x The control vehicle on streets in industrial areas is a WB-67 interstate semitrailer. 

Design vehicles and control vehicles are shown in Figure 2.3-1 unless otherwise dictated by the values in 
Table 2.2-1. 

  

Lower speeds are desirable for thoroughfares in 
walkable, mixed use urban areas and this desire for 
lower speeds should influence the selection of the 
design speed. For the design of such speeds, a 
target speed should be selected. (AASHTO A Policy 
on Geometric Design of Highways and Streets) 
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Downtown/Urban Areas: SU-30, 42-Foot Minimum Turning Radius 

 
Suburban/Rural Areas: School Bus, BU-40, 39.1-Foot Minimum Turning Radius 

 
Control Vehicle: Rear-Mounted Aerial Fire Truck 

 
Sources: 

SU-30 Design Vehicle: AASHTO, A Policy on Geometric Design of Highways and Streets, 7th Edition, 2018, Page 2-65.  

BU-40 Design Vehicle: AASHTO, A Policy on Geometric Design of Highways and Streets, 7th Edition, 2018, Page 2-71. 

Three Axle, Rear-Mounted Aerial Fire Truck, AUTOTURN program. 

Figure 2.3-1 Design Vehicle Illustrations 
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*Preferred minimum width is 10’ and is subject to character area, neighborhood, or specific plans.

Figure 2.3-6 Cross-Section “D,” Arterial, and Major Collector

*Preferred minimum width is 10’,and is subject to character area, neighborhood, or specific plans.
Figure 2.3-7 Cross-Section “E”, Collector
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Figure 2.3-8 Cross-Section “F,” Minor Collector with Parking

Figure 2.3-9 Cross-Section “F,” Minor Collector with Bike Lane
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 TRAVEL LANE AND TURN -LANE WIDTH 
Travel lane widths are measured from the center of each longitudinal pavement marking lane line.  
Outside lane widths are measured to the face of curb and are inclusive of the gutter pan. Lane widths 
are specified in Table 2.2-1. Chapter 4 contains additional information about pavement markings. 

 PAVEMENT TRANSITION TAPERS 
AASHTO A Policy on Geometric Design of Highways and Streets specifies design criteria and guidelines 
for pavement tapers for lane transitions (Figure 2.3-13). 

When development causes the widening of a portion of the pavement of an existing road, pavement 
transitions are required at each end of the widened portion. The transitions should be made on a 
tangent section whenever possible. Locations with horizontal and vertical sight distance restrictions 
should be avoided. Whenever feasible, the entire transition should be visible to the driver of a vehicle 
approaching the narrower section. Intersections at grade within the transition area should be avoided. A 
pavement taper is required regardless of the striping transition in the adjacent area. 

Transition to a Wider Pavement Section 
If right-of-way is available, a transition from a narrower cross-section to a wider cross-section should 
have a taper that is 25:1. Additional taper length may be required based on the location of cross streets 
and driveways downstream from the new improvements. 

Transition to a Narrower Pavement Section 
If right-of-way is available, a transition from a wider cross-section to a narrower cross-section should 
have a length equal to the difference of the two (2) widths in feet times the street design speed in miles 
per hour. 

 
Source: Adapted from AASHTO Green Book, Straight Line Taper, page 9-103  

Figure 2.3-13 Lane Transition Tapers 

 Turn Lanes  

Right-Turn Lanes 
At intersections or driveways, the width of a right-�š�µ�Œ�v���o���v�����]�•���í�î�[���u�����•�µ�Œ�������(�Œ�}�u���(���������}�(�����µ�Œ�����š�}��center 
of longitudinal lane line. 
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Figure 2.3-14 Intersection Flares, Cross-Section F 

 MEDIANS 
Medians shall be provided as identified by street classification and may be permitted on collector and 
local streets with the approval of the Street Transportation Department and the inclusion of a private 
maintenance agreement. Raised median islands are intended to separate opposing traffic flows, restrict 
indiscriminate crossing maneuvers, control turns, and protect vehicles waiting to turn left. The basic 
purpose of a median island is to expedite traffic and increase vehicle and pedestrian safety. Too 
frequent openings may void these benefits. 

Median Widths 
The width of a raised median is measured from the face of median curb to the face of median curb. The 
nominal width of a raised median island is specified in Table 2.2-1. 

At intersections, when a raised median island is narrowed for a left-turn pocket, the minimum width is 
�ð�[. Only in exceptional circumstances will a raised median be approved to a width of less than �ð�[. 

Raised Medians 
Raised medians that are more than �ð�[ in width are normally landscaped. Landscaping and other median 
features shall not restrict the sight distance for vehicles turning left on the through street. Median 
landscaping shall not restrict sight distance in the vicinity of intersections for side street traffic. Per City 
of Phoenix Street Landscape Manual, no plant material within 10�[ of the end of street median islands 
and no trees planted within 80�[ of the end of the street median. Street median islands 0 to 800�[ in length 
must maintain an open area equal to 30�[ in length at either end or have turning lane (non-signaled) to 
provide for parking a service vehicle. Street median islands greater than 800�[ in length must maintain an 
open area equal to 75�[ length at the mid-point, and either end or have a turning lane (non-signal) to 
provide for parking of a service vehicle. A mid-point open area should be provided for each additional 
1,000�[ of median island. 

Street median island 4�[ or less in width to be hardscaped, including stamped concrete. Concrete to be �ò�_��
thick, 3000 psi with welded wire reinforcement and stamped brick finish. Coordinate with Street 
Transportation Department for texture, brick pattern, and color. 
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Raised medians on collector and local public streets shall be maintained by the Develop�u���v�š�[�•��
Homeowners Association and/or applicable private maintenance agreement with the City of Phoenix. 

Where initial development constructed only one-half of the travel way, the development that completes 
the cross-section is responsible for construction of the median. This construction may extend beyond 
property frontage to tie to existing constructed medians. 

Median Nose Islands 
A median island nose of �ð�[ to �ñ�[ in width should be paved. The paved surface should have the same 
cross-slope as the street pavement. Acceptable paving material is Portland concrete cement. The 
median island nose shall be constructed per City of Phoenix Standard Details for Construction.  

Spacing and Location of Median Openings 
See Chapter 6, Access Management, for median opening criteria.  

Intersection Raised Median Positive Offset 
Medians at intersections should be constructed with positive offset. A positive offset of left-turn lanes 
improves sight distance and reduces risk of left-turn crashes. 

At intersection approaches that have straight alignment with no horizontal curves and the roads 
intersect at or close to 90 degrees, a �î�[ positive offset provides unrestricted sight distance when the 
opposing left-turn vehicle is a passenger car, as shown in Figure 2.3-15. A 3.5�[ positive offset provides 
unrestricted sight distance when the opposing left-turn vehicle is a truck (based on a truck width of 8.5�[, 
which corresponds to City Transit Bus, WB-50, and WB-67). These conditions generally apply to existing 
conditions where retrofit improvements are being made. Use truck offset conditions where 10% or 
more trucks are present.  

When installing left-turn lanes or designing new intersections where left-turning traffic must yield to on-
coming traffic, designer shall provide a minimum of 3.5�[ of positive offset for opposing left-turn lanes, as 
shown in Figure 2.3-16 to ensure adequate sight distance for left-turning drivers. When median width is 
less than �î�[, the raised median may be terminated at the point where the median narrows to �ð�[. Striping 
and raised pavement markers, in accordance with City of Phoenix standards, is then carried through the 
remainder of the median taper and storage length, as shown in Figure 2.3-17. 

 
Source: Adapted from MAG Left-Turn Crash Mitigation Implementation Template and Guidance, May 2018, p. 3 

Figure 2.3-15 Positive Offset for Left-Turn Lanes 



 
 

Chapter 2 |  Geometric Design Standards  21 

 
Source: Adapted from MAG Left-Turn Crash Mitigation Implementation Template and Guidance, May 2018, p. 3 

Figure 2.3-16 Minimum Positive Offset for New Left-Turn Lanes 

 
Figure 2.3-17 Truncated Raised Median to Striping for New Left-Turn Lanes 

 CURB TYPE 

Vertical Curbs 
�s���Œ�š�]�����o�����µ�Œ���•���~�ò�_���š�Ç�‰�]�����o�•�����Œ�����Œ���‹�µ�]�Œ�������(�}�Œ�����o�o���•�š�Œ�����š�•�����Æ�����‰�š���o�}�����o���•�]�v�P�o��-family residential streets, where 
traffic calming is not being implemented. Vertical curb is required on collector streets. New subdivisions 
must be platted accordingly to accommodate vertical curb. For new development within in-fill areas, 
front-facing single-family homes will need to be wing-type driveways when on collector designated 
streets. 

Vertical curb shall be used through the curb return from the Point of Curve (PC) to the Point of Tangent 
(PT) regardless of whether the tangent curb sections are vertical, ribbon or roll curb. All curb returns 
shall be provided with curb ramps with sidewalk from PC to PT per the applicable City of Phoenix 
sidewalk ramp detail as required by the Americans with Disabilities Act (ADA).  

Local single-family residential streets with special narrower cross-sections will be constructed with 
vertical curbs and offset (separated) sidewalks. Vertical curbs should also be used where drainage 
considerations make such use desirable. Vertical curbs with gutter are to be constructed in accordance 
with the current City of Phoenix supplements to the MAG (Maricopa Association of Governments) 
standard details.  
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Vertical curb and gutter type shall match the adjacent pavement slope to the gutter cross slope 
direction. The curb height shown on the standard detail is �ò�_, but the following variations may be used 
where appropriate: 

�x Where fire lane or public maintenance vehicle access to abutting property must be provided 
over the curb, use mountable curb and gutter.  

Ribbon Curb  
Ribbon curb is permitted as specified by the City of Phoenix Zoning Ordinance, Section 32-35.C Option 
2.2. Local residential streets may be paved with ribbon curbs if drainage and pedestrian traffic permit; 
all collector streets are to have vertical curbs and sidewalks. Ribbon curbs may be provided if the 
sidewalk is set back a minimum of �ñ�[ from the curb. Ribbon curb is discouraged but may be used in lieu 
of roll curb for local residential streets, where attached sidewalks are not provided. When ribbon curb is 
used, drainage runoff from the road shall not drain with the road but shall be directed to roadside 
drainage ditches. 

Roll Curb  
Roll curb is permitted on local single-family residential streets except where vertical curb is required for 
drainage and is to be constructed in accordance with the current City of Phoenix supplements to the 
MAG Standard Details. 

 HORIZONTAL ALIGNMENT 
AASHTO A Policy on Geometric Design of Highways and Streets specifies design criteria and guidelines 
for horizontal curves. The City of Phoenix also requires: 

Tangent Sections Between Reverse Curves 

�x On arterial and collector streets a tangent section must be provided between two curves that 
curve in the opposite direction. AASHTO requires that a tangent be provided between reverse 
curves long enough to satisfy superelevation transitions. For urban roadways without 
�•�µ�‰���Œ���o���À���š�]�}�v�U�������u�]�v�]�u�µ�u���š���v�P���v�š���o���v�P�š�Z���}�(���í�ì�ì�[���]�•�������•�]�Œ�����������š�Á�����v���Œ���À���Œ�•�������µ�Œ�À���•�X��Generally 
abrupt reversals in alignment should be avoided.  

Tangent Sections Approaching Intersections 

�x Tangent sections must be provided between an intersection and a curve on collector and 
arterial streets. �d�Z�����š���v�P���v�š���•�����š�]�}�v���•�Z�}�µ�o���������������•�]�P�v�������š�}���•���š�]�•�(�Ç�������^�,�d�K�[�•�����Œ�]�š���Œ�]�����(�}�Œ��
intersection sight distance. 

Tangent Sections Between Curves in the Same Direction 

�x If super-elevation is provided in the curved portions of the roadway, tangent lengths will be 
determined by the super-elevation transition lengths indicated in AASHTO A Policy on 
Geometric Design of Highways and Streets. 

 VERTICAL ALIGNMENT  

Longitudinal Grades 
Longitudinal grades should follow the guidelines:  

�x Arterial streets. As determined by the Street Transportation Director. 
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�x Collector streets. Maximum of seven percent. 

�x Local streets. Maximum of nine percent. 

�x All streets: Minimum of 0.4 percent; grades less than 0.4 percent to 0.15 percent require 
written approval from Street Transportation Department. 

Cross Slopes 
Cross slopes should follow the guidelines:  

�x Streets with concrete gutters: 

�f  Cross-slope desirable: 2 percent. 

�f  Cross-slope maximum: 3 percent 

�f  Cross-slope minimum: 1 percent, with a gutter slope minimum of 0.3 percent. 

Where rigid adherence to these standards causes unreasonable or unwarranted hardship in design or 
cost without commensurate public benefit, exceptions may be made by the Street Transportation 
Department �µ�‰�}�v���Œ���À�]���Á�����v�������‰�‰�Œ�}�À���o���}�(���š�Z���������‰���Œ�š�u���v�š�[�•�������‰�µ�š�Ç�����]�Œ�����š�}�Œ�X 

Vertical Curves 
AASHTO A Policy on Geometric Design of Highways and Streets specifies design criteria and guidelines 
for vertical curves. Vertical curves shall be designed to provide adequate sight distance, safety, 
comfortable driving, good drainage, and a pleasant appearance. 

Algebraic difference in grades without a vertical curve on continuous roadways shall be equal to or less 
than the values specified for the following conditions: 

�x 0.2% Federal Aid Projects (applies to National Highway System roads) 
�x 0.3% Equal to or greater than 55 mph design speed 
�x 0.5% Equal to or greater than, 40 mph, but less than 55 mph design speed 
�x 1.0% Less than 40 mph design speed 
�x 2.0% Local residential street 

Minimum Vertical Curve Lengths  

Vertical curve should be in compliance with City Ordinance 32-27C. A parabolic vertical curve is to be 
used. AASHTO A Policy on Geometric Design of Highways and Streets provides all necessary 
mathematical relations for computing a vertical curve for both crests and sags. Minimum vertical-curve 
lengths are determined by sight distance requirements for a given design speed.  

Crest Vertical Curve Lengths 

Minimum crest curve lengths are determined by either the stopping sight distance or the passing sight 
distance, whichever provides the greatest curve length, unless the street is striped for no passing. 

i) The minimum crest vertical curve lengths on streets with two or more through travel lanes per 
direction must only meet stopping sight distance requirements. 

ii) Two-Lane Streets �t Passing sight distance requirements should be met on streets with one through 
travel lane per direction. When crest curve construction in accordance with passing sight distance 
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requirements would result in the creation of drainage problems or excessive cuts or fills, the curve 
length may be reduced with the installation of appropriate traffic control measures. 

iii) Minimum Crest Vertical Curve Length Determined by Stopping Sight Distance �t The following 
equations are to be used to determine the minimum crest vertical curve lengths based upon stopping 
distance requirements (assumes AASHTO minimum requirements of 3.5�[ driver height and a 2.0�[ object 
height): 

When Ss < L, �. 
L��
�º�Ì�Þ�.

�6�5�9�<
 

When Ss > L, �. 
L ���t�5�æ
F
�6�5�9�<

�º
 

 
Where: 

Ss = Stopping sight distance in feet for a given design speed 
L = Length of curve in feet 
A = Algebraic grade difference in percent 

iv) Minimum Crest Vertical Curve Length Determined by Passing Sight Distance �t The following 
equations are to be used to determine the minimum crest vertical curve lengths based upon sight 
distance requirements (assumes AASHTO minimum requirements of 3.5�[driver height and a 2.0�[object 
height): 

When Sp< L, �. 
L��
�º���Ì�Û�.

�6�<�4�4
 

When Sp> L, �. 
L �t�5�ã 
F
�6�<�4�4

�º
 

Where:  
Sp = Passing sight distance in feet for a given design speed  
 L = Length of curve in feet  
A = Algebraic grade difference in percent  

Sag Vertical Curve Lengths  

Minimum sag vertical curve lengths are determined by either the stopping sight distance or comfort 
factors. The longer of the two possible minimum curve lengths will be used.  

i) Minimum Sag Vertical Curve Length Determined by Stopping Sight Distance �t The following equations 
are to be used to determine the minimum sag vertical curve length based upon stopping sight distance 
requirements (assuming AASHTO minimum requirements of two ft headlight height and a 1° 
divergence):  

When Ss < L, �. 
L��
�º��
H�Ì�Þ

�. ��

�8�4�4�>�7�ä�9��
H���Ì�æ
 

When Ss >L, �. 
L �t 
H�5�æ
F
�8�4�4�>�7�ä�9
H�Ì�Þ

�º
 

Where:  

Ss = Stopping sight distance in feet for a given design speed  
L = Length of curve in feet  
A = Algebraic grade difference in percent 
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ii) Minimum Sag Vertical Curve Length Determined by Comfort �t The following equation is to be used to 
determine the minimum sag vertical curve length based upon comfort:  

�. 
L
�#
H�8�6

�v�x�ä�w
 

L = Length of curve in feet 
A = Algebraic grade difference in percent 
V = Design speed in mph 

Combined Horizontal and Vertical Curves 

Where horizontal and vertical curves are required, care should be taken to understand resulting 
alignment for sight distance and visual perception. Sharp horizontal curves should not be introduced at 
or near the top of significant crest vertical curves where sight distance may be limited. Horizontal curves 
near the bottom of short sag vertical curves appear foreshortened and influence driving. Where 
horizontal and vertical curves are combined, the horizontal curve lengths should lead (i.e., be made 
longer) than the vertical curve. Refer to AASHTO A Policy on Geometric Design of Highways and Streets.  

 ALIGNMENT SIGHT DISTANCE  
Stopping sight distance is the minimum sight distance to be provided at all points on streets. Stopping 
sight distance is that required for a vehicle traveling at the design speed to bring the vehicle to a stop 
after an object on the road becomes visible under worst case (wet pavement, slow-driver reaction) 
conditions.  

Stopping sight distance shall also be provided in the vicinity of intersections. Sight distance is measured 
�(�Œ�}�u���š�Z�������Œ�]�À���Œ�[�•�����Ç���U���ï�X�ñ�[ above the pavement to the top of an object on the pavement 2.0�[ high for 
stopping sight distance.  

Minimum stopping sight distances is consistent with AASHTO A Policy on Geometric Design of Highways 
and Streets, shown in Table 2.3-3 Stopping Sight Distance on Level Roadways. These distances vary with 
design speed.  

City of Phoenix does not designate passing zones on City of Phoenix streets. 

Table 2.3-3 Stopping Sight Distance on Level Roadways 

Design Speed (mph) 25 30 35 40 45 50 55 

Stopping Sight Distance (ft) 155 200 250 305 360 425 495 
Source: AASHTO Green Book, 2018, Tables 3-1 

Superelevation 
Superelevation is not used on downtown and urban roadways. Superelevation is discouraged on 
suburban, rural, and industrial roadways. Superelevation may only be used when other means of design 
is not feasible. All superelevation will be reviewed by the Street Transportation Department. When 
superelevation is used, the following criteria shall be followed: 
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Superelevation 0.02 ft/ft (2%) 

Superelevation of 0.02 ft/ft may be used when the standard radius cannot be provided due to 
circumstances beyond the control of the engineer and the general alignment cannot be changed. 

Superelevation Greater than 0.02 ft/ft (2%) 

Superelevation greater than 0.02 ft/ft may not be used except when approved by the Street 
Transportation Department. In no case shall a superelevation exceed 0.04 ft/ft.  

Transition for superelevation is consistent with AASHTO A Policy on Geometric Design of Highways and 
Streets. A 1% minimum slope is required in at least one direction for drainage purposes. 

2.4 FLEX ZONE 
The flex zone is the part of the right-of-way adjacent to an existing curb face that can be used for 
multiple purposes such as bicycle facilities, transit stops, parking, delivery zones, and drop off zones. The 
flex zone in relation to other right-of-way zones is depicted in Figure 2.4-1. 

 
Source: Adapted from Seattle Right-of-Way Improvements Manual, Standard 2.1 Right-of-Way 
Allocation 

Figure 2.4-1 Right-of-way Zones 

 BICYCLE FACILITIES  
On-street bike lanes may be used where a minimum of �ò�[ from curb face can be obtained. Where 
practical, it is desirable to provide �ô�[ from curb face to provide a buffered bicycle lane.  

ARS 28-815 prohibits motorized vehicles to park or stop in the bike lane. To recognize the needs of 
residents along commuter routes on collector/local streets, the bike lane may be signed as in effect for 
only part of the day and imposing parking restrictions only during commute periods (7:00 a.m. - 6:00 
p.m. Monday through Friday). 

More information on the design of bicycle facilities is provided in Chapter 8, Bikeways. 

 ON-STREET PARKING 
General principles for when parking is desirable or allowed are described in this section.  
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Local streets and collectors provide for on-street parking to provide access to dwelling units but may be 
limited by specific ordinances which require a neighborhood parking permit or equivalent or in 
situations where parking would obstruct access to fire hydrants or cause a safety issue.  

In general, parking is accounted for in the design of typical cross sections for local streets and collectors. 

Streets in an industrial context should be designed for parking of the WB-67 interstate semi-trailer 
design vehicle, and parking is included in the typical cross section design for streets in industrial areas. 

Arterials should not be designed for parking. 

On-street parking may be desirable on collector streets in an urban context where sufficient curb width 
is available. 

 TRANSIT 
Flex zone may include bus stops or bus pullouts/bus bays, boarding-bulb stops, and side-boarding island 
stops. 

Transit Stops 

Transit Stop Placement  

The preferred location for a bus stop is on the intersection exit (far side) rather than the intersection 
approach. Near side bus-stop locations are normally less desirable than far-side bus stops, particularly 
near signalized intersections, because they:  

�x Block vehicles from turning right on red. 

�x Force following vehicles to stop even when there is a green signal. 

�x May partially obstruct motor�]�•�š�[�•�����v�����‰�������•�š�Œ�]���v�[�•���À�]���Á���}�(���������Z���}�š�Z���Œ�����š�����Œ�}�•�•�Á���o�l�•. 

The Public Transit Department decides if a transit stop is needed to service their patrons and staff 
reviews operational considerations and determines the optimal location for signs. The following criteria 
should be considered in selecting bus stop locations:  

�x At unsignalized intersections, bus stops should normally be far-side and clear of the crosswalk to 
prevent blocking of pedestrian movements. 

�x At signalized intersections, bus stops should offer additional clearance from the crosswalk at 
locations with three through lanes. When only two through lanes exist, the bus stop should be 
further down the street if there is no bus pullout. For example, on signalized collector streets, 
the left lane is normally blocked by left turns, leaving only one lane, this means the bus stop 
should be located sufficiently downstream to not block the only effective through lane. 

Design engineers should consult City of Phoenix Standard Details for location and layout design. 

Bus Bays  

Location of bus bays, bus bay shelters and installation and removal of existing bus bays/bus bay shelters 
are an important design feature and shall be evaluated and approved early in design with Valley Metro, 
Street Transportation Department, and the Public Transit Department. 

Design engineers should reference City of Phoenix Standard Details for bus bay, pad, and shelter design. 
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2.5 PEDESTRIAN ZONE 
The pedestrian zone is the portion of a street that is between the flex zone and the edge of right-of-way. 
It is comprised of the landscape/streetscape/furniture area, the pedestrian clear area, and the frontage 
area. 

Landscape/Streetscape/Furniture Area (including the curb) is the area between the roadway curb face 
and the front edge of the pedestrian-clear zone. This area buffers pedestrians from the adjacent 
roadway and is the appropriate location for, street trees and vegetation, as well as amenities permitted 
by revocable permit with the city and includes the �ò�_ curb in its dimensions. It is also the preferred 
location for other elements, such as signage, pedestrian lighting, hydrants, and above and below grade 
utilities. Clearance and setback requirements apply to many elements located in the landscape/furniture 
area. 

Pedestrian Clear Area is the area of the sidewalk corridor that is specifically reserved for pedestrian 
travel. As required by City of Phoenix Zoning Ordinance or policy plans, wider clear area widths are 
required within transit areas and high-pedestrian activity areas street furniture, street trees, planters, 
and other vertical elements such as poles, fire hydrants and street furniture, as well as temporary signs 
and other items shall not protrude into the pedestrian clear area. The desirable ���o�����Œ�����Œ�������Á�]���š�Z���]�•���ñ�[�X 
The clear area width must be compliant with ADA requirements. 

Frontage Area is the area between the property line and pedestrian clear area. Frontage area can 
accommodate store entrances outdoor dining�U���o���v���•�����‰�]�v�P�U���}�Œ���}�š�Z���Œ�����u���v�]�š�]���•�X�������u�]�v�]�u�µ�u���}�(���î
;���]�•��
recommended for the frontage area to allow for shy distance from fixed objects. 

 SIDEWALKS  
Sidewalks shall be provided along all streets unless a specific exemption allows. Exceptions require 
approval by the Street Transportation Director. 

Sidewalks should be constructed a minimum of �ñ�[ wide on arterial and collector streets, and �ð�[ wide on 
local streets, and in no case less than identified on the City-approved Street Classification Map and/or 
adopted Neighborhood or Area Specific Plans or Ordinance. In areas with high pedestrian volumes, 
wider sidewalks may be required. Sidewalks shall be constructed consistent with current City of Phoenix 
standard cross-sections. 

Sidewalks shall be designed in accordance with current ADA guidelines. A �ñ�[ by �ñ�[��passing area must be 
provided every 200�[ to allow wheelchairs to pass on all sidewalks less than �ñ�[ wide. Driveways and other 
connecting sidewalks may be used to provide the passing area, as long as the cross-slope meets ADA 
standards. Poles and fire hydrants may encroach into the pedestrian realm, but the sidewalk must meet 
current ADA minimum clear widths. 

Sidewalks should stay at-grade and level (1.5 percent preferred cross-slope) across driveway openings. 

Slopes of pedestrian facilities shall not exceed the maximum grades indicated in ADA: sidewalk cross 
slope of 2 percent, ramp slope of 8.33 percent, ramp and landing cross slope of 2 percent and flared side 
(wing) slope of 10 percent. Expansion joints and contraction joints are required to be constructed per 
the MAG Uniform Standard Specifications for Public Works Construction and Standard Details and the 
City of Phoenix Supplements to these. 
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The surface of concrete sidewalk or curb ramp shall not deviate in excess of 1/8�_ over �ñ�[ as tested with a 
five-foot straightedge except for the �,�_ recess of the preformed material in expansion joints. 

 

Figure 2.5-1 Pedestrian Zone Example 

2.6 INTERSECTIONS 

 CURB RETURN RADII  
Table 2.6-1 presents curb return radii to accommodate turning movements of vehicles by street 
typology. 

Table 2.6-1 Curb Return Radii 

Classification of  
Intersecting Streets 

Curb Return Radii (ft) by Area Type 
Downtown/Urban Residential Suburban Industrial 

Arterial and Arterial 20�[ 35�[ 35�[ 35�[ 
Arterial and Collector 20�[ 30�[ 30�Z 35�[ 

Arterial and Local 20�[ 25�[ 25�Z 35�[ 
Collector and Collector 10�[ minimum 30�[ 25�[ 35�[ 

Collector and Local 10�[���u�]�v�]�u�µ�u 20�[ 20�[ 35�[ 
Local and Local 10�[���u�]�v�]�u�µ�u 20�[ 20�[ 35�[ 

Local and Private 10�[���u�]�v�]�u�µ�u 20�[ 20�[ 35�[ 

 INTERSECTION SIGHT DISTANCE 
Intersection sight distance is the distance a motorist can see approaching vehicles before their line of 
sight is blocked by an obstruction near the intersection. The driver of a vehicle approaching or departing 
from a stopped position at an intersection should have an unobstructed view of the intersection, 
including any traffic control devices, and sufficient lengths along the intersecting roadway to permit the 
driver to anticipate and avoid potential collisions. Examples of obstructions include crops, hedges, trees, 

 
Pedes trian Zone  
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parked vehicles, utility poles, or buildings. In addition, the horizontal and vertical alignment of the 
roadway approaching the intersection can reduce the sight triangle of vehicles navigating the 
intersection. Sight distance must also be provided for left-turning traffic turning from the major road. 

The required intersection sight distance is dependent upon the traffic speed and width of the major 
road. Sight distance triangles should be calculated based on AASHTO A Policy on Geometric Design of 
Highways and Streets. The design speed shall be 10 mph higher than the speed limit of the major road. 

The design must demonstrate that other vehicles, such as opposing left-turn vehicles, do not block sight 
distance, particularly along curves. Both approach triangles and departure sight triangles must be shown 
in intersection plans. 

Landscaping plans must be consistent with sight visibility requirements. It is the responsibility of the 
developer to provide landscaping between the property line and the curb consistent with sight visibility 
triangle requirements. Vegetation within the sight triangle is allowable if it is of a low variety that 
remains below 24�_ when mature. Trees may be considered as long as the canopy is above 10�[ and if it is 
a single trunk variety and less than 12�_ in diameter. 

Driveways shall not be placed where it creates a sight visibility issue with existing large diameter power 
poles, landscaping, and other obstructions. Conflicts should be resolved through utility relocation or by 
demonstrating through a sight distance analysis performed by a registered traffic engineer in 
conformance with AASHTO guidelines.  

Approach Sight Triangles 
Approach sight triangles demonstrates that drivers have sufficient time to react to vehicles on 
uncontrolled or yield-controlled intersecting cross streets. According to AASHTO A Policy on Geometric 
Design of Highways and Streets�U���^�������Z���‹�µ�����Œ���v�š���}�(�����v���]�v�š���Œ�•�����š�]�}�v���•�Z�}�µ�o�������}�v�š���]�v�������š�Œ�]���v�P�µ�o���Œ�����Œ�������(�Œ������
�}�(���}���•�š�Œ�µ���š�]�}�v�•���š�Z���š���u�]�P�Z�š�����o�}���l�����v�����‰�‰�Œ�}�����Z�]�v�P�����Œ�]�À���Œ�[�•���À�]���Á���}�(���‰�}�š���v�š�]���o�o�Ç�����}�v�(�o�]���š�]�v�P���À���Z�]���o���•�X���d�Z����
length of the legs of this triangular area, along both intersecting roadways, should be such that the 
driver can see any potentially conflicting vehicles in sufficient time to slow or stop before colliding within 
the intersection�X�_ Approach sight triangles are illustrated in Table 2.6-2 and Figure 2.6-1. 

Departure Sight Triangles 
AASHTO A Policy on Geometric Design of Highways and Streets, states � Â second type of clear-sight 
triangle (departure sight triangle) provides sight distance sufficient for a stopped driver on a minor-road 
approach to depart from �š�Z�����]�v�š���Œ�•�����š�]�}�v�����v�������v�š���Œ���}�Œ�����Œ�}�•�•���š�Z�����u���i�}�Œ���Œ�}�����X�_ Departure sight triangles 
are illustrated in Table 2.6-3 and Figure 2.6-2. 

Alignment and Profile  
Intersections occurring on horizontal, or crest vertical curves are undesirable. When there is latitude in 
the selection of intersection locations, vertical or horizontal curvature should be avoided. An alignment 
or grade change is frequently warranted when major intersections are involved. If a curve is 
unavoidable, it should be as flat as site conditions permit. Where the grade of the through roadway is 
steep, flattening through the intersection is desirable as a safety and efficiency measure. Grade breaks 
through major-major, major-collector, and any other signalized or potentially signalized intersections 
shall not exceed 2.5 percent desirable or 3.0 percent absolute maximum. Sight triangles on horizontal 
curves are illustrated in Table 2.6-4 and Figure 2.6-3. 
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Table 2.6-2 Required Sight Distance, Left Turn from Major Road 

City of Phoenix Street 
Cross-Section 

A B C, CM, D E 

Through Road Pavement Width �í�ì�ð�[ �õ�ð�[ �ò�ð�[�U���ó�ð�[ �ñ�ì�[ 

Time Gap (sec) 8.25 7.75 7.25 6.5 

                  Design Speed 

30 mph �ï�ò�ð�[ �ï�ð�î�[ �ï�î�ì�[ �î�ô�ó�[ 
35 mph �ð�î�ð�[ �ï�õ�õ�[ �ï�ó�ï�[ �ï�ï�ð�[ 
40 mph �ð�ô�ñ�[ �ð�ñ�ò�[ �ð�î�ò�[ �ï�ô�î�[ 
45 mph �ñ�ð�ò�[ �ñ�í�ï�[ �ð�ô�ì�[ �ð�ï�ì�[ 
50 mph �ò�ì�ò�[ �ñ�ó�ì�[ �ñ�ï�ï�[ �ð�ó�ô�[ 

 

*Passenger car, at-grade/level; adjustments required for trucks and grades 

Figure 2.6-1 Sight Triangles, Left-Turn from Major Road 
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Table 2.6-3 Sight Distance (feet), Left-Turn from Stop 

City of Phoenix Street 
Cross-Section 

A B C, CM, D E 
F 

(Industrial) 

F 
(Residential), 

FN, G, H, I 

Through Road Pavement Width 104�[ 94�[ 
64�[,  
74�[ 

50�[ 50�[ 36�[ 

Time Gap (sec) 9.75 sec 9.5 sec 8.75 sec 8.5 sec 8 sec 7.75 sec 

Design Speed 

30 mph 430�[ 419�[ 386�[ 375�[ 353�[ 342�[ 
35 mph 502�[ 489�[ 450�[ 437 �Z 412�[ 399�[ 
40 mph 573�[ 559�[ 515�[ 500�[ 470�[ N/A 
45 mph 645�[ 628�[ 579�[ 562�[ 529�[ N/A 
50 mph 717�Z 698�[ 643�[ N/A N/A N/A 

Values are provided for guidance only based on passenger car equivalent and minor road approach grades of 3 percent or less; 
professional engineer should verify site-specific conditions including vehicle type, grades, and pavement widths  

 

 

Figure 2.6-2 Sight Triangles, Left-Turn from Stop 
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Figure 2.6-3 Sight Triangles, Horizontal Curve 

Table 2.6-4 Sight Distance, Horizontal Curve 

3-Lane Streets 
(Bike Lane, Thru, Left, Thru, Bike Lane) or Smaller 

Speed Length Passenger 
Vehicle 

Length Single 
Unit Truck 

Acceptable 
Average 

25 mph 280�[ 350�[ 315�[ 

30 mph 335�[ 420�[ 380�[ 

35 mph 390�[ 490�[ 440�[ 

5-Lane Streets  
(Bike Lane, Two Thru, Left, Two Thru, Bike Lane) 

Speed Length Passenger 
Vehicle 

Length Single 
Unit Truck 

Acceptable 
Average 

25 mph 295�[ 375�[ 335�[ 

30 mph 353�[ 450�[ 402�[ 

35 mph 412�[ 525�[ 469�[ 

40 mph 471�[ 600�[ 536�[ 

45 mph 530�[ 675�[ 603�[ 

50 mph 588�[ 750�Z 670�[ 

6-Lane Streets 
 (Bike Lane, Three Thru, Left, Three Thru, Bike Lane) 

Speed Length Passenger 
Vehicle 

Length Single 
Unit Truck 

Acceptable 
Average 

25 mph 315�[ 400�[ 358�[ 

30 mph 380�[ 481�[ 431�[ 

35 mph 438�[ 561�[ 500�[ 

40 mph 500�[ 641�[ 571�[ 

45 mph 563�[ 721�[ 642�[ 

50 mph 625�[ 801�[ 713�[ 
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control solution for an intersection. ICE is recommended for new intersections or when considering any 
substantive changes to the traffic control or geometry of existing intersections. Substantive changes are 
often considered for the following reasons: 

�x Safety improvement 

�x Congestion mitigation 

�x Broader corridor improvement/widening 

�x Multimodal facility enhancement 

�x Change of access to an adjacent parcel of land or land development 

City of Phoenix encourages an ICE evaluation when considering the following intersection 
improvements: 

�x Roundabout 

�x Displaced Left-Turn/Continuous Flow Intersection 

�x Median U-turn/Indirect Left-Turn/Thru-Turn/Michigan Left-Turn 

�x Signalized or Unsignalized Restricted Crossing U-Turn Intersection Jug Handle 
Intersection/Quadrant Intersection 

ICE is typically conducted in two scoping stages as described below. 

 SCOPING 
The purpose of the scoping phase of ICE is to determine, from dozens of potential alternatives, which 
intersection type and control solutions merit further consideration for the project. The scoping phase of 
ICE occurs early in project development, helping to inform a project scope and develop a cost estimate 
and schedule. The purpose of Stage I is to assess the alternatives individually to determine if and to 
what extent they potentially meet project purpose and need, strategic program goals, project context, 
and funding constraints. The Stage I scoping analysis involves a combination of quantitative and 
qualitative performance metrics: 

�x Does the alternative meet the transportation purpose and need?  

�x Does the alternative address the key system performance criteria (e.g., safety, non-motorized 
user accommodation, operational quality, etc.)?  

�x Does the alternative meet the needs and values of the local community and directly affected 
stakeholders? 

The scoping analysis includes and assessment of safety benefits, operational analysis, and multimodal 
considerations. 

 Alternative Selection  
Stage II Alternative Section is intended to differentiate among the intersection alternatives brought 
forward from the Stage I screening analysis. Stage II analysis is conducted as part of preliminary 
engineering and includes the estimating of environmental, utility, and right-of-way impacts. The analysis 
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occurs at a level of detail that allows objective comparisons of alternatives to each other. Stage II 
evaluates each viable alternative based on the following aspects: 

�x Safety performance (motorized and non-motorized) 

�x Operational performance (present vs. projected, peak vs. off-peak) 

�x Cost 

�x Benefit-cost 

�x Environmental, utility, and right-of-way impacts 

�x Multimodal accommodations (pedestrian, bike, and transit) 

�x Public opinion and input 

�x Context (consistency with future land use, transportation plans for the surrounding area) 

2.8 ROUNDABOUTS 
Roundabouts are circular intersections with design and traffic control features including yield control of 
all entering traffic, channelized approaches, and geometric curvature to ensure that travel speeds on the 
circulatory roadway are typically less than 30 mph. Roundabouts provide fewer conflict points, lower 
speeds, and easier decision points than intersections controlled by stop signs or traffic signals. 

Roundabouts can offer advantages that conventional intersections (signalized or unsignalized) do not. 
Benefits can include enhanced safety and operational efficiency (capacity). Safety improvements at 
roundabouts may be realized due to fewer vehicle conflict points and reduced speeds. From an 
operations perspective, roundabouts typically function with lower vehicle delays as compared to other 
intersection forms and control types.  

The City of Phoenix generally adheres to Roundabouts: An Informational Guide, U.S. Department of 
Transportation, Federal Highway Administration for development and design of roundabouts.3  

For guidance regarding traffic circles for traffic-calming purposes, see Chapter 6 of this manual. 

 Roundabout Considerations  
A majority of roundabouts within the City of Phoenix are at intersections of local/local, local/collector or 
collector/collector streets. All roundabouts on arterial and collector streets must be approved by the 
Street Transportation Department. 

Locations recommended for roundabout design should be evaluated based on many factors including: 

�x At intersections where stop-control causes unnecessary delay 

�x At intersection with a high left-turn percentage from one or more intersection approaches 

�x Where a disproportionately high number of crashes involve crossing or turning traffic, resulting 
in head-on and right-angle crashes  

 
3 https://www.fhwa.dot.gov/publications/research/safety/00067/00067.pdf 
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�x Where it is not desirable to give priority to either roadway  

�x At intersections with unusual geometry 

Roundabouts are NOT typically recommended for the following intersection conditions, but MAY be 
considered with City approval: 

�x At the intersection of a collector/arterial where any leg is posted 45 mph or higher  

�x Where the grade for any intersection leg exceeds 4 percent  

�x Where traffic volumes are unbalanced with higher flows on one or more intersection 
approaches  

�x Where a collector/arterial intersects with a local street and a roundabout would result in 
unacceptable delays to the collector/arterial street 

�x Where there is high pedestrian activity including special needs pedestrians  

�x Where there is inadequate sight distance  

�x Where there is a large volume of bicycle traffic  

�x Where a downstream traffic control device such as a traffic signal would result in a queue that 
extends into the roundabout 

Locations where roundabouts are not recommended include intersections:  

�x Where a satisfactory design cannot be provided  

�x Where reversible lanes are required  

�x At a single intersection in a network of linked traffic signals  

�x Where a signal interconnect system provides a better level-of-service  

�x Where it is desirable to adjust traffic movements via signal timing  

For operational and design purposes, roundabouts have several unique features and dimensions that 
must be considered.   

City of Phoenix Street Transportation Department recommends following Roundabouts: An 
Informational Guide, U.S. Department of Transportation, Federal Highway Administration, for 
development and design of roundabouts. Figure 2.8-1 illustrates these elements. 

FHWA describes the inscribed circle diameter as the basic parameter in roundabout design. The 
inscribed circle diameter is the distance across the circle inscribed by the outer curb (or edge) of the 
circulatory roadway. It is the sum of the central island diameter (which includes the apron) and twice 
the circulatory roadway. The inscribed circle diameter is determined by multiple design objectives, 
which must be optimized for a given location. At single-lane roundabouts, the size of the inscribed circle 
is largely dependent upon the turning requirements of the design vehicle. At double-lane roundabouts, 
the size of the roundabout is usually determined either by the need to achieve deflection or by the need 
to fit the entries and exits around the circumference with reasonable entry and exit radii between them. 
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Generally, the inscribed circle diameter of a double-lane roundabout should be a minimum of 45 mph 
(150�[).  

City of Phoenix recommends that bicycle ramps be considered within the design, as illustrated in Figure 
2.8-1. 

 
Source: Adapted from Roundabouts: An Informational Guide, Chapter 6, Geometric Design, FHWA 

Figure 2.8-1 Key Roundabout Dimensions (Source: Roundabouts: An Informational Guide) 

 Traffic Volumes  
Single-lane roundabouts can generally accommodate up to 25,000 veh/day (4-leg conditions) while 
double-lane roundabouts can service approximately 50,000 veh/day. To confirm effectiveness, 
roundabout traffic operations are to be evaluated in accordance with Highway Capacity Manual 
procedures. A variety of software tools are available for these purposes. Table 2.8-1 provides 
preliminary guidance on capacity of a roundabout considering traffic volumes, number of lanes, and the 
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percentage of left-turn traffic. The table shows that AADT may be used to predict the possible number 
of circulating lanes required for planning-level consideration. 

 

Table 2.8-1 Roundabout Planning-Level Daily Intersection Traffic Volumes (Source: Roundabouts: An 
Informational Guide) 

 Design  Submittal and Review Requirements  
All roundabout design submittals submitted to the City of Phoenix will need to include: 

�x Roundabout layout (including, but not limited to, the inscribed circle diameter, splitter islands, 
entry width, circulatory roadway, central island, entry and exit radius, and truck apron) 

�x Capacity Analysis 

�x Design Vehicle Accommodations and Tracking  

�x Fastest Path Review Documentation 

�x Sight Distance Review (stopping sight distance and intersection sight distance) 

�x Drainage 

�x Landscaping 

Additionally, accommodations for pedestrians and bicyclists are to be appropriately designed. 
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2.9 SPECIAL CONSIDERATIONS 

 Construction of Half -Streets  
Local half-street construction is avoided as per City Ordinance, Section 32 �t �î�ò���~�l�•�U���Á�Z�]���Z���•�š���š���•���^�,���o�(-
streets at subdivision boundaries should be discouraged except where necessary for continuation of 
existing patterns. Where a platted half-street abutting the tract to be subdivided exists, and said half-
street furnishes the sole access to residential lots, the remaining half shall be platted within �š�Z�����š�Œ�����š�X�_ 

Design of Cross-Section for Half-Streets 

Local and Collector Streets 

If a half-street must be constructed, a minimum of 24�[ of pavement shall be provided for local and 
collector streets. In the event that right-of-way is not available, and the developer is unable to obtain 
the additional right-of-way necessary to construct 24�[ of pavement, a minimum of 18�[ of paving for local 
streets or 20�[ for collector streets, shall be provided. Half-street construction should provide adequate 
transitions and full-depth asphalt tapers to the adjoining roadways. 

Arterial Streets 

Arterial half-street construction shall provide a minimum of ½ of the approved cross-section of the 
street, as per the Street Classification Map.  

Design of Half-Street to Join Existing Street Pavement 
The half-street shall be designed to match existing construction unless doing so is likely to create an 
unsatisfactory condition. If changes are needed to correct conditions on an existing half-street to 
properly construct the other half of the street, the solutions must be developed with Planning and 
Development Department, and/or Street Transportation Department staff. Plans for the new half-street 
must contain sufficient information on the profile and cross-sections of the existing street to 
demonstrate that the new construction shall match the old construction and result in a full street with a 
proper cross-section. Tapers are not limited to the frontage of the subject parcel and should extend 
beyond the subject parcel to the maximum extent consistent with available right-of-way. 

Design of Half-Street at Intersections 
Collector and arterial half-streets must be flared at all arterial street intersections to provide one lane in 
each direction and a left-turn lane. The inbound lane on a half street, at an arterial or collector street 
intersection should be a minimum of 18�[ in width. The outbound lane should be a minimum of 12�[ wide. 
Additional consideration must be given to the lane alignment if a street exists on the opposite side of 
the arterial street. 

 Street T erminations and Alleys  

Cul-de-Sac Streets 
Cul-de-sac streets in residential subdivisions shall terminate in a circular right-of-way 50�[ in radius with 
an improved traffic turning circle 45�[ in radius. The Street Transportation Department may approve an 
equally convenient configuration where extreme conditions justify. 

Dead-End Streets 
Sites designed with dead-end streets will not be approved except in locations designated by the Street 
Transportation Department as necessary for future extension in development of adjacent lands. In any 
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case, a dead-end street serving more than four lots shall provide by easement a temporary turning circle 
with a 50-foot radius or other acceptable design to accomplish adequate access with an improved 
surface. 

Access roads adjacent to arterial streets will be provided as required by current City standards. 

Alleys 
Alley intersections and sharp changes in alignment must be avoided. When intersections or alignment 
changes are allowed, the inside corners shall be mitered on each side to provide a tangent section 
between the two sides as shown in Figure 2.9-1. 

When alleys are provided, they shall be 16�[ wide where there is single-family residential zoning on both 
sides; and 20�[ wide if abutting or in multi-family zoning district or in commercial and industrial zoning 
districts. Alley intersection and sharp changes in alignment shall be avoided. Dead-end alleys shall be 
prohibited except when necessary for future extensions. All initial partial alleys shall have a minimum 
width of 12�[. Alleys are to be constructed as follows: 

1. Alleys intersecting at right angles shall have a triangle to assist turning vehicles at the inside of the 
right-angle turn, dimensioned as shown in the table below. 

ALLEY #1 (Width) ALLEY #2 (Width) ALLEY TRIANGLE 
�í�ò�[ �í�ò�[ �í�ñ�[���Æ���í�ñ�[ 
�í�ò�[ �î�ì�[ �í�ñ�[���Æ���í�ñ�[ 
�î�ì�[ �í�ò�[ �í�ñ�[���Æ���í�ñ�[ 
�î�ì�[ �î�ì�[ �í�ì�[���Æ���í�ì�[ 

2. If it is not possible to obtain a triangle, an additional area as shown is required. 

ALLEY #1 (Width) ALLEY #2 (Width) WIDTH (A) 
�í�ò�[ �í�ò�[ �í�ì�[ 
�í�ò�[ �î�ì�[ �í�ì�[ 
�î�ì�[ �í�ò�[ �ò�[ 
�î�ì�[ �î�ì�[ �ò�[ 
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Figure 2.9-1 Alley Triangle 
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