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Section 21: 

ROUNDABOUTS 

 
 (Rev 7/23/25): 

21.1   GENERAL 

This Section describes typical roundabout design practices for implementation within the City of 

Folsom. Contact the City of Folsom Engineering Division in the Community Development 

Department for unfamiliar definitions.  

21.2  Roundabout Policy 

The City of Folsom has adopted a policy that prioritizes roundabouts as the primary form of 

intersection control.  See Folsom General Plan M 4.1.10, amended August 27, 2024.   

An engineering study to determine the feasibility of a roundabout is required for the following: 

A. New intersection planning and design 

B. Retrofit of an existing intersection 

C. Traffic calming 

The engineering study shall be completed in which roundabout control is thoroughly evaluated to 

the satisfaction of the Public Works Director and/or City Engineer.   

21.3 Operational Analysis 

Operational analysis considerations are documented in Section 13, Traffic Impact Studies and the 

City of Folsom General Plan and Folsom Plan Area Specific Plan.  

 

A. Recommended Roundabout Capacity Software 

The City of Folsom will accept the following roundabout capacity software: 

1) SIDRA INTERSECTION (or approved equal by the City of Folsom)  

i. Roundabout capacity analysis results shall be based on parameters 

published within the latest version of the Highway Capacity Manual (HCM) 

using the HCM Capacity Model. 

ii. Roundabout capacity analysis resulting in three or more lanes must be 

evaluated using the Sidra Standard Capacity Model or approved equal. 

iii. Standard environmental factor setting of 1.2 should be used.  City may 

consider lower environmental factors if justification is provided. 

iv. v/c factors between 0.85 and 1.00 may be considered if justification is 

provided. 

2) VISSIM (or approved equal) 

i. Complex intersections and intersection systems and/or channelization as 

determined by the City Engineer shall require the use of specialized 

roundabout software and capacity models. 

ii. Performance settings such as follow-up headway, gap acceptance, etc. used 

to calibrate the VISSIM model (or approved equal) shall be provided to the 
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City for review.  Vehicle speeds navigating the roundabout shall be based on 

calculated in-lane operational speeds. 

 

B. The operational analysis for a proposed roundabout shall include the following scenarios: 

1) Existing and/or Construction Year (CY)/Opening 

2) Interim Year (CY+10) 

3) Horizon Year (CY+20) 

 

C. Peak hour turning movements shall be analyzed to determine the appropriate roundabout 

lane channelization for Section A. above. 

 

D. Projected traffic calculations and assumptions: 

1) Where feasible, a historic traffic growth shall be established along the corridor using 

average daily traffic (ADT) data. 

2) If feasible, a linear regression calculation shall be conducted to determine the 

anticipated rate of traffic growth for the subject intersection.  

3) Determine if a Regional Travel Demand Model is available and reasonable. 

Additional coordination with the Regional Agency and/or the City of Folsom Public 

Works Department is required.  

4) A traffic study may be required using trip generation calculations similar to a traffic 

impact analysis process.  

 

E. Based on Section A. through Section C. above, the proper lane channelization shall be 

determined according to a city-approved roundabout capacity model. 

 

F. Expandable Design: 

1) If a varying lane configuration is determined from the Interim vs. Horizon year 

capacity analysis, both an interim and ultimate roundabout layout shall be 

developed.  

2) Consideration shall be given to future widenings or expansions of adjacent corridors 

that may impact the proposed roundabout lane configuration. 

21.4 Geometric Design Considerations for All Roundabouts 

The City of Folsom has adopted the National Cooperative Highway Research Program (NCHRP) 

Report 1043, Guide for Roundabouts, as the City’s roundabout design guide. However, design 

criteria in this guide, project considerations, and expressed preferences takes precedence over 

NCHRP Report 1043 guidance. 

 

In addition to the geometric design diagrams provided in the following sections, the City expresses 

the following general design considerations for all roundabouts. 

 

A. Noncircular (roundabouts of irregular shape such as oval, peanut, etc.) roundabouts should 

only be used when justified by right-of-way constraints and/or intersection skew angle. The 
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reason for non-circular shape should be documented at the concept design stage. 

B. Curb and/ or curb and gutter shall be provided on the outside of the circulatory roadway and 

on all approaches a minimum distance equal to the length of the splitter island to help 

approaching drivers recognize the need to reduce their speed, prevent corner-cutting, and to 

confine vehicles to the intended design path. Curb and/or curb and gutter shall be provided 

for a minimum distance of 50-ft. past the edge of the circulatory roadway on the exit leg.  

C. Splitter islands shall extend a minimum of 50-ft. from the edge of the inscribed circle.  The 

desirable length of a splitter island is 100-ft. for urban design (30mph to 35mph) and 150-ft. 

to 200-ft. for rural or suburban conditions (>45mph) 

D. The exit curb radii are usually larger than the entry radii in order to minimize the likelihood of 

congestion and crashes at the exits. This, however, is balanced by the need to maintain slow 

speeds through the pedestrian crossing on exit. The exit design is also influenced by the 

design environment (urban vs. rural), pedestrian demand, the design vehicle, and physical 

constraints. Roundabout exits in areas with pedestrian accommodations should be designed 

to provide adequate sight distance and control speeds. 

E. For challenging topographic conditions and/or when retrofitting an existing intersection, 

tipping circles may be considered.  Typical cross-sections for grading conditions of single lane 

and multilane layouts involve tipping the plane of the circle.  This can improve the ‘fit’ of the 

grading design and reduce drainage and/or right-of-way constraints, which reduces 

construction impacts and costs. Figure 1 illustrates the City’s preferences for tipping circles 

on a plane.  Mini roundabouts can also have a tipped circle, but the central island is still fully 

traversable. 

For constructability and grade control, setting up additional alignments and profiles of the 

edge of pavement produces optimal grade control for designs. Developing a grading surface 

that closely follows existing topography or the natural grade of the intersection often results 

in tipping the circle.  Tipping the circle, as Figure 1 shows, requires gradual transition from 

sloping in on the high side to sloping out on the low side.  The preferred maximum cross-

slope of the low side should be 2-percent to prevent truck roll-overs.  

 
Figure 1 – Circulatory Roadway Typical Section (Tipped Circle) 
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F. Additional considerations for the proper accommodation of oversize/overweight vehicles 

(OSOWs) may be needed for vertical clearance checks of lowboys and other vehicles that 

have a reduced vertical envelope. In rare cases, the height of the center island truck apron 

and the circulatory grade may need to factor into the check vehicle vertical clearance.  For 

additional guidance, see NCHRP Report 1043 Chapter 11.   

G. In areas of new construction, consideration must be given to OSOW vehicles during 

construction activities in nearby areas, including entrances.  Single lane and smaller 

roundabouts may restrict the size and movement of construction vehicles accessing 

construction sites.  An evaluation and consideration of alternative and / or temporary 

construction access may be needed for phased implementation of roundabout construction. 

H. External Truck Aprons may be used where it can be shown that entry or exit widths become 

excessive, e.g., greater than 18 feet for a single lane roundabout, to accommodate the City 

design vehicle (CA-Truck). When a raised outside truck apron is designed for roundabouts, it 

must not overlap the pedestrian crossing ramp. The crossing may be shifted outside the 

overlapping swept path or the alignment of entry and exit travel way may be reconfigured to 

increase the angle between legs. 

I. Bicycle and pedestrian accommodations are required at all roundabouts with consideration 

of lane configurations. For bicyclists, safety and usability of roundabouts depends upon 

provision of crossing and approach or departure ramp design with the roundabout design 

(See Section 10.4, NCHRP 1043). Since typical on-road bicyclists travel is between 12 and 20 

mph, roundabouts that are designed to constrain vehicle speeds to similar values will 

minimize the relative speeds between bicyclists and motorists and thereby improve the 

safety and usability for bicyclists. 

J. At multilane roundabouts, bike diversion and re-entry ramps are required per Section 10.4.5 

Design for Bicyclists and Pedestrians Using Shared-Use Paths, NCHRP 1043. Bike Diversion 

and re-entry ramps are preferred at single lane roundabouts on an existing bike route. If 

there is no existing bike route, bicyclists can be assumed to share the circulatory roadway 

with vehicles in single lane roundabouts.  

K. Exhibit 10.29, NCHRP 1043 illustrates staggered crosswalks at multilane roundabout exits. 

The separation distance from the exit bullnose should be based on the type of crossing 

treatment and coordination with the Public Works Director and/or City Engineer. A splitter 

island must be wide enough to contain the staggered refuge area with sufficient lateral 

clearance of 2ft. to curb face.  

L. The City of Folsom follows the U.S. Access Board Public Right-of-Way Accessibility Guidelines 

(PROWAG), (September 2023) which permits the use of raised crosswalks, rectangular rapid 

flashing beacons (RRFB) in lieu of pedestrian hybrid beacons (PHB) at the discretion of the 

Public Works Director and/or City Engineer. If there are no existing pedestrian facilities at an 
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intersection, the crosswalks should be built to allow for future connection as area sidewalks 

are added. 

 

21.5 Categories of Roundabouts and Design Parameters 

Categories of roundabouts include mini-roundabouts, single lane and multilane configurations. 

The differences are mainly in circle size, with minis being the most compact while the largest 

circles, multilane designs, have at least two circulating lanes and multilane approaches or exits.  

Mini roundabouts have traversable central islands while multilane roundabouts have large 

central island areas suitable for landscaping and place-making.  This section presents each 

category of roundabout and the associated geometric design parameters.  Refer to Section 21.7 

for additional information on design parameters and design criteria. 

 

A. MINI ROUNDABOUTS 

Mini-Roundabouts, with traversable central islands can be applicable in urban 

environments with speeds less than or equal to 30 mph. Placement of mini 

roundabouts in higher speed environments is feasible, but approach splitter islands 

must provide the compensating speed reduction that the circle size cannot afford. 

Longer raised splitter islands (>100-ft.) with reverse curvature, curbs, and other features 

(e.g., advance signing, pavement markings, reflecting delineators, or illumination) are 

applicable in locations with approach speeds 35 mph and greater. 

Mini-roundabouts have a raised fully traversable central island. A mini-roundabout can 

be a low-cost alternative to all-way stop control for improving intersection capacity and 

safety without the need for acquiring additional right of way. The suitability of a mini 

roundabout depends on: 

1) Traffic Volumes < 15,000 ADT (summation of ADT for each roadway or total ADT 

entering the intersection) 

2) Truck Volumes < 5% 

Mini-roundabouts are typically defined by an inscribed circle diameter (ICD) of between 

60 to 100 feet. The fully traversable central island and splitter islands allow larger 

vehicles to pass over the central island making left turns. Details of a mini-roundabout 

can be seen in RB-01, RB-02, and RB-03. This standard for mini-roundabouts is intended 

to be used where circulatory roadway paving is asphalt or concrete and approach 

speeds are 35 mph or less.  

Due to the smaller circle size, geometric entry path deflection at mini-roundabouts is 

more challenging, therefore, approach curvature typically governs entry speed, along 

with left offset of alignment for improved entry path deflection. This can be achieved 

through approach curvature (chicanes) and/or longer splitter islands. These features 

also contribute to recognition of the roundabout ahead so that drivers may decelerate 
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in advance of the entry point. The majority of traffic should be able to pass through the 

mini-roundabout while staying within the circulatory roadway. 

B. SINGLE-LANE ROUNDABOUTS 

Single-Lane Roundabouts have single-lane entry at all legs and one circulating lane. 

Single-lane roundabouts can include right-turn bypass lanes.  Although they may be 

compact with a very small raised central island, they are distinguished from mini 

roundabouts by their non-traversable central island and larger inscribed circle diameter, 

typically within the range of 90 to 140 feet. The geometric design features include 

raised, curbed splitter islands with appropriate entry path deflection, a raised non-

traversable central island, crosswalks, and a truck apron vertically separated from the 

circulatory roadway by a mountable curb. Plates RB-04 and RB-05 illustrate the City’s 

specifications and preferences regarding geometric design for a single-lane roundabout. 

Additionally, single lane roundabouts require traffic control devices that can be found 

on Plate RB-06. 

The design of a single lane roundabout should have enough entry path deflection 

(geometric speed control) to create balanced speeds through the roundabout. The use 

of left offset of the approach alignment contributes to reduced speeds in advance of the 

entry line; this is especially important for compact roundabouts.  Intersection capacity 

will be considered in the determination of a single or multi-lane roundabout.  For 

additional information related to Multi-Lane Roundabouts, please reference the 

following section.  For projects, an Intersection Control Evaluation (ICE) or roundabout 

feasibility analysis is required if determined necessary by the Public Works Director or 

City Engineer.  

Signs shall be mounted outside any areas traversable by vehicles. Plate RB-06 displays 

signage for one approach of a typical single lane roundabout.  Other approaches should 

be treated similarly. 

 

C. MULTI-LANE ROUNDABOUTS 

Multi-Lane Roundabouts have at least one entry with two or more lanes and two or 

more corresponding circulating lanes. In some cases, the roundabout may have a 

different number of lanes on one or more approaches (e.g., two-lane entries on the 

major street and one-lane entries on the minor street). Multilane roundabouts may 

have single lane approaches that flare from one to two or more lanes. Figure 2 

illustrates alternative lane configurations for two-lane entries.  The choice of lane 

configuration depends on the proportion of turning movements and their directions.  

The optimal two-lane configuration will have the least number of conflict points 

between entering and circulating traffic.  Therefore, the lane configuration consisting of 

Left-Thru, Right-Only is optimal for safety while the other lane configuration versions 

may provide improved capacity but with measurable safety trade-off. 
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Figure 2 - Lane Configuration Options for Two lane Entry 

If a multilane roundabout design is warranted at build year plus ten (10) years, then a 

single lane roundabout or expandable roundabout may be used for the initial ten years 

with proper right of way dedications for build out. Alternatively, although not 

recommended, it can be designed as a multi-lane roundabout, but striped and signed as 

a single-lane roundabout when initially opened to traffic. Interim and ultimate lane 

configuration roundabout analysis may result in a preferred method of using future 

expandable design. The City’s preference is for use of curbing, rather than striping the 

expandable design.  If a multi-lane roundabout is required for future build out, securing 

the right of way for the use of space is necessary for appropriate project planning.   

Multilane roundabouts also accommodate passenger cars and buses traveling side by 

side. The circulatory roadway lane widths are usually 12-ft. to 14-ft. wide to 

accommodate school and transit buses staying in lane. Large trucks do not need to 

travel in-lane in multilane roundabouts; moreover, when designs are enlarged for large 

trucks in lane, this has been shown to decrease safety for all users. The geometric 

design features are illustrated on Plate RB-07. When possible, restrict the use of full 

multilane designs by use of exclusive left-turn lanes and single lane exits. In such cases, 
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raised truck apron curbs are required for spiral designs. Additionally, multi-lane 

roundabouts require traffic control devices that can be found on Plate RB-08. 

 Signs shall be mounted outside any areas traversable by vehicles. Other approaches 

should be treated similarly. 

21.6 Roundabout Submittals and Approval 

There are three distinct phases of roundabout geometric design that require approval by the 

City of Folsom. 

A. Concept Layouts with Intersection Capacity and/or potential interim conditions 

B. Geometric Approval Drawings for all interim, if any, and ultimate conditions. 

C. Final Design Improvement Plans 

 

The Roundabout Submittal Checklist at the end of this document (Sample Form A) shall be 

included with each submittal.  

A. CONCEPTUAL LAYOUTS 

Roundabout conceptual layouts shall depict critical roundabout features and geometric 

design elements based on the initial roundabout operations and conformance 

requirements. Concept layouts may be prepared using readily available aerial imagery.  

The layouts shall include colored pavement markings consistent with Plates RB-03, RB-

06, RB-08.  In addition, the layouts shall identify landscape opportunities and potential 

sight line constraints based on estimated sight lines described in Section 21.6.C. Project 

constraints and right-of-way impacts shall be identified. 

Conceptual layout submittals shall include the following elements: 

1) Size and location of roundabout relative to right-of-way and geometric 
constraints. 

2) Roadway realignments. 
3) Approach and departure alignment. 
4) Design speed, design vehicle, and sight line considerations.  

I. Draft calculations are recommended to be conducted at this phase of 
concept refinement. 

II. Final design check calculations shall be revised, as needed, with 
Geometric Approval Drawings and submitted with the request for 
geometric approval of the roundabout. 

5) Local access impacts and circulation. 
6) Travel paths for bicyclists and pedestrians. 
7) Continuity for pedestrian travel and access to transit facilities. 
8) Estimated functional area of intersection based on roundabout geometric 

features and roundabout design influence areas. 
9) Number of approach, departure, and circulatory lanes. 
10) Channelization and striping strategies for circulating lanes and design vehicle 

accommodation. 
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Concepts shall demonstrate the engineer’s consideration of roundabout placement 

and ability to achieve target safety performance measures required for geometric 

approval, pedestrian, cyclist, and vehicular site circulation, right-of-way, utilities, 

storm water treatment, environmental avoidance/mitigation areas, walls, 

monuments, topography, etc.  

 

B. GEOMETRIC APPROVAL 

The Engineer shall prepare for approval Geometric Approval Drawings (GAD) and 

Performance Check calculations prior to establishing final roadway geometrics and 

right of way. Final design plans, specifications, right of way, etc. are considered at 

risk to change until GAD and accompanying Performance Checks are approved by the 

City.  At a minimum, GAD plans shall extend to where improvements conform with 

existing street infrastructure or proposed street typical, whichever is less, but not be 

less than the functional area of the intersection based on roundabout geometric 

features and roundabout design influence areas defined by the Design Performance 

Checks. 

 

Geometric approval drawing (GAD) submittals shall include the following elements: 

1) Completed Roundabout Submittal Checklist 

2) GAD Roll Plot 

The format of the GAD deliverable shall be a single-sheet roll plot of the 

project area.  All improvements shall be based on surveyed right of way 

boundary and topography.  This roll plot shall include at a minimum the 

following: 

 

i. Horizontal Layout 

1. Horizontal control and project stationing with general, 

informational callouts and dimensions of the 

improvements. 

2. Identify the horizontal design limits of curb geometry, lane 

widths, channelization, lane transitions, pavement 

markings, sightlines, and right-of-way. 

3. Typical sections of each leg, the roundabout circulatory 

roadway, and central island.  

4. Linework for the existing utilities and preliminary drainage 

improvements 

 

ii. Vertical Layout 

1. Preliminary roadway profiles and grading of the roundabout 

based on existing site conditions and topography to 
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geometric approval of the roundabout will be required.  The 

following vertical elements are to be included: 

a. Centerline and curb profiles. 

b. Preliminary contour plan of the finished surface. 

c. Identify drainage patterns, right-of-way, sight line, 

and driver comfort issues. 

 

C. DESIGN PERFORMANCE CHECKS 

Design Performance checks specific to vehicles navigating roundabout intersections shall 
be calculated and documented in a technical memorandum. Roundabout curb geometry 
and lane markings shall be documented with supporting calculations, in a manner that 
demonstrates the roundabout achieves target design values for estimated speeds, 
vehicle paths of travel, and sight lines. If site conditions or other constraints require a 
deviation from guidance described in NCHRP Report 1043 Chapter 9, NCHRP Report 
1043 Appendix A, and Section 21.7 Design Criteria, the deviation shall be identified in 
the technical memorandum along with a description as to why the engineer is 
requesting a deviation. The following design checks shall be calculated and documented: 

1) Inscribed Circle Diameter (ICD). 

See Section 21.7 for design recommendations. 

2) Design Vehicles.  

a. The geometry of the roundabout shall be verified using AutoTURN, 
AutoTrack, or similar truck-turning template software that utilizes 
AASHTO 2018 vehicle turn templates or approved equal. 

b. Design designation of vehicles 
i. Design 

ii. Accommodate 

c. Swept path and tire tracking for design vehicles. 

d. Turning movements for each approach (left turn, through movement, 
and right turn) shall be presented as part of the conceptual and/or 
preliminary engineering design.  

e. Speed of vehicle simulation.  Specify the set speed used or identify the 
minimum speed and location if a simulation was used. 

f. U-turns may also be required by the City on a case-by-case basis. 
Coordinate with the Public Works Director and/or City Engineer for 
review and approval of the selected design vehicle and accommodation 
vehicle for each intersection. 

g. If oversized-overweight (OSOW) vehicles are anticipated, turning 
movement checks for OSOWs shall be included. 

i. Consideration shall be given to OSOW for temporary 
construction traffic of future development phases after 
construction of the roundabout.  
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ii. Assumptions for future construction traffic demand and 
alternative access for vehicles larger than the capacity of the 
roundabout shall be documented.  

iii. Coordination with City staff is required. 

3) Fastest path speed performance checks (R1 – R5). 

a. The spline technique for path and arc measurements shall be according 
to the NCHRP Research Report 1043, Appendix A. 

b. The node placement of the spline creation shall be checked to avoid an 
improper spline path. 

c. See Plates RB-10, RB-11, RB-12, and RB-13 for additional guidance 

4) Sight Distance and Visibility. 

a. Intersection sight distance in advance of the entry shall be drawn 
according to the NCHRP Research Report 1043, Chapter 9.5. 

b. Intersection sight distance at the entry shall be drawn according to the 
NCHRP Research Report 1043, Chapter 9.5. 

i. Intersection sight distance at the entry shall use a design 
headway, tc 5.0 seconds. 

c. NCHRP Research Report 1043, Appendix A.2 shall be referenced for 
supplemental guidance related to roundabout intersection sight 
distance. 

d. Stopping sight distance shall be calculated for the following: 

i. Approach to crosswalk 

ii. Approach to yield line 

iii. Downstream to crosswalk 

iv. Circulating lane 

e. Sightlines for pedestrians are to be considered 

i. Document the sight line of a pedestrian crossing the exit leg to 
observe an approaching through vehicle 

ii. Estimate the stopping sight distance position and relative 
sightline of a through movement vehicle viewing the same 
pedestrian 

f. See Plates RB-15, RB-15, RB-16, and RB-18 for additional guidance. 

5) Path Overlap. 

a. Entry and Exit Path Overlap for multilane roundabouts. (Refer to NCHRP 
Research Report 1043, Appendix A.3) 

b. Refer to Plate RB-09 for additional guidance. 
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6) Visibility-to-left (View Angle). 

a. Angles greater than 105-degrees will not be accepted. 

b. Refer to Plates RB-19 and RB-20 for additional guidance  
 

D. PLANS, SPECIFICATIONS, AND ESTIMATE 

In addition to the plans content identified in Section 14.2.1, for roundabout intersections 
the additional plans content and sheets shall include but not be limited to the following: 

1) Main alignment and sub-alignments to place splitter islands and the central 

island. 

2) Grading design plans consisting of pavement elevations called-out along 

edge of pavement and toe of truck apron (central island) at 10ft. intervals or 

at grade breaks and transitions. 

3) The maximum rate of change between cross-slopes should not exceed 0.5% 

measured in any 25 ft interval. 

4) Cross slopes between 1.5% and 2.5% are preferred. 

5) Vertical profiles for each sub-alignment or splitter islands, outside edge of 

pavement and toe of truck apron (central island). 

6) Pedestrian crossing and bicycle path/facility plans details and grading detail 

in accordance with NCHRP 1043. 

7) Pavement marking layout, fully dimensioned for use in annual maintenance 

8) Composite sight line exhibit with proposed landscape and hardscape 

features, including but not limited to: 

a. Mature Plant Heights 

b. Low Impact Development (LID) features 

c. Stormwater Treatment 

d. Artwork 

e. Monument Signs 

f. Walls 

g. Fences 

h. Signs and Poles within Intersection Sight Lines 
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21.7 Design Criteria 

Roundabout design uses a performance-based decision-making approach. Clear definitions and 

intended project outcomes are determined prior to design to establish performance measures 

used to evaluate the designs. Roundabout design is an iterative process aimed at optimizing the 

geometry to be in accordance with performance targets. Performance targets consist of speed 

control, sight distance, path alignment, design vehicle consideration, and multimodal 

accommodations. Deviations from typical parameters in roundabout designs are anticipated 

such that the performance checks used to evaluate the design are met.  

TABLE 21.7.1 
Geometric Design Criteria 

GEOMETRY DESIGN RECOMMENDATION 

ICD Size 
Mini Roundabout 60ft. to 100ft. 
Single lane roundabout 90ft. to 140ft. 
Multilane roundabout 150-220 ft 

Design Vehicle 
Design Vehicle: STAA, California Trucks 
Check Vehicle: OSOW based on single trip permit records 
Travel Way Stay-in-Lane: BUS-45. 

Circulatory Roadway 
Width 

Single-lane: 16-20 ft 
Two-lane: 28-32 ft 
Three-lane: 42-48 ft 

Entry Radius 
65ft. to 110ft. depending on truck space requirement and geometric 
speed control 

Exit Radius 200 to 500ft. depending on design variables and project objectives 

Entry Width Based on design vehicles and geometric speed control requirements 

Exit Width Based on design vehicles and geometric speed control requirements 

Landscaped Buffer 
Width 

2 ft minimum 
5 ft preferred 
Buffer not required adjacent to right-turn bypass lanes 

Multi-Use Path Widths 
8 ft minimum 
10-12 ft preferred 

Center Island 
Treatment 

3.5-6 ft mound. 
Slope not to exceed 6:1 (H:V) Landscaped 

Side-by-Side Vehicle 
Accommodations 

Straddle Lanes: STAA, California Trucks, and OSOW. 
Stay-in-Lane: BUS-45. 
Refer to Design Vehicles section for more information 

Entry and Exit 
Tangents (multilane 

path overlap tangents) 

Entry: 80 ft. minimum 
Exit: 40-60 ft (see NCHRP 1043, Exhibit A.18) 
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TABLE 21.7.2 
Fastest Path Equations 

EQUATION DESIGN RECOMMENDATION 

Speed Estimation 
Equation 

Calculated using Equation 3-8 in AASHTO Greenbook. Superelevation 
assumed to be 2%/-2%. Side-friction factor interpolated from Table 3-7 
in AASHTO Greenbook.  

Deceleration Equation 

  

𝑉1 = min{

𝑉1𝑝𝑏𝑎𝑠𝑒
1

1.47
√(1.47𝑉2)

2 + 2𝑎12𝑑12
 

V1 = Entry Speed  
V2 = Circulatory Speed  
A12 = deceleration, -4.2ft/s2  
d12 = dist. between V1 and V2  

Acceleration Equation 
  

V3 = Exit Speed  
V2 = Circulatory Speed  
A23 = acceleration, 6.9ft/s2  
d23 = dist. between V2 and V3  

 
TABLE 21.7.3 

Fastest Path Assumptions and Methodologies 

DETAIL DESIGN RECOMMENDATION 

Maximum Fastest Path 
Entry Speeds 

Single-lane entry: 23 mph preferred, 25 mph max 
Multi-lane entry: 28 mph preferred, 30 mph max 
Bypass Lane (free right turn lane) 25 mph max/ 20 mph operating speed 

Speed Consistency 10-15 mph between consecutive geometric elements 

Fastest Path Offset 
Distances 

5 ft from a raised curb face 
5 ft from roadway centerline of opposing lanes 
3 ft from painted edge line 

Length of Radii to 
Measure Best-Fit Curve 

65-80 ft 

Fastest Path Spline 
Construction Technique 

NCHRP 1043 Exhibits 9.7 and 9.8 

 
TABLE 21.7.4 

Stopping Sight Distance Equations 

DETAIL DESIGN RECOMMENDATION 

Stopping Sight Distance 
Equation 

  d = SSD, ft  
t = perception-reaction time, 2.5 s  
V = design speed, mph  
a = deceleration, 11.2 ft/s2  
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TABLE 21.7.5 
Stopping Sight Distance (SSD) Assumptions and Methodologies 

DETAIL DESIGN RECOMMENDATION 

Driver-Eye and Object 
Heights 

Driver-eye height = 3.5 ft  
Object height = 2 ft 

Approach SSD V assumed to be based on posted speed limit or approach geometry 

Circulating SSD SSD for V4 speed 

Exit SSD SSD for V5 speed 

 
TABLE 21.7.6 

Intersection Sight Distance (ISD) Equations 

DETAIL DESIGN RECOMMENDATION 

Circulating Leg Length 
 Vcirc = V4 conflicting speed  
tg = critical headway, 5.0s  

 
TABLE 21.7.7 

Intersection Sight Distance (ISD) Assumptions and Methodologies 

DETAIL DESIGN RECOMMENDATION 

ISD at Yield Line 
Length of approach leg assumed to be 14.5 ft from yield line for b1 and b2 

distances   

ISD in Advance of Yield 
Line 

Length of approach leg set at 50 feet maximum and length conflicting leg 
limited to 50 feet   

 
TABLE 21.7.8 

Angle of Visibility Assumptions and Methodologies 

DETAIL DESIGN RECOMMENDATION 

View Angle (See Figure 
XX - Entering Vehicle 
Sight Angle) 

75-degrees minimum.  The view angle of the entering vehicle is checked 
to ensure that a driver at the yield line, turning their head no more than 
105 degrees, can see any oncoming entering or circulating vehicles. 

Intersection Angle 
Preferable for approaches to intersect at perpendicular or near-
perpendicular intersection angles to improve entry speeds and design 
vehicle paths  

Design Check 
Assumption 

View Angle between the trajectory of the vehicle and line of sight for a 
driver (14.5 ft behind the entrance line) to see an oncoming vehicle  
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TABLE 21.7.9 
Pedestrian Sight Lines 

DETAIL DESIGN RECOMMENDATION 

Pedestrian Sight Line 

Provide sight distance for a pedestrian to see a driver entering the 
roundabout, making a through movement and driving a fastest-path (or 
operating speed) alignment through the roundabout.  Providing the 
minimum sight distance allows the pedestrian to cross at normal walking 
speeds with adequate time to clear the crosswalk before the advancing 
vehicle arrives. 

 
 

21.8 Figures 

A. Figure 1 – Circulatory Roadway Typical Section (Tipped Circle) 

B. Figure 2 - Lane Configuration Options for Two lane Entry 

21.9 Tables 

A. Table 21.7.1 – Geometric Design Criteria 

B. Table 21.7.2 - Fastest Path Equations 

C. Table 21.7.3 – Fastest Path Assumptions and Methodologies 

D. Table 21.7.4 – Stopping Sight Distance Equations 

E. Table 21.7.5 – Stopping Sight Distance Assumptions and Methodologies 

F. Table 21.7.6 – Intersection Sight Distance Equations 

G. Table 21.7.7 - Intersection Sight Distance Equations Assumptions and Methodologies 

H. Table 21.7.8 – Angle of Visibility Assumptions and Methodologies 

I. Table 21.7.9 – Pedestrian Sight Lines 

21.10 Sample Forms 

A. Roundabout Submittal Checklist 

21.11 Plates 

A. RB-01 – Mini-roundabout Physical Characteristics 

B. RB-02 – Mini-roundabout Details 

C. RB-03 – Mini-roundabout Signing and Marking 

D. RB-04 – Single Lane Roundabout Physical Characteristics 

E. RB-05 – Single Lane Roundabout Details 

F. RB-06 – Single Lane Roundabout Signing and Marking 

G. RB-07 – Multilane Roundabout Physical Characteristics 

H. RB-08 – Multilane Roundabout Signing and Marking 

I. RB-09 – Multilane Roundabout Entry Design 

J. RB-10 – Single Lane Roundabout Fast Paths 

K. RB-11 – Single Lane Roundabout Fast Path Details 

L. RB-12 – Multilane Roundabout Fast Paths  

M. RB-13 – Multilane Roundabout Fast Path Details 

N. RB-14 – Sight Distance Guidance: Approach and Stopping 
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O. RB-15 – Sight Distance Guidance: Circulating and Intersection 

P. RB-16 – Sight Distance Guidance: Intersection at Yield 

Q. RB-17 – Sight Distance Guidance: Vertical 

R. RB-18 – Sight Distance Guidance: Vertical and Pedestrian 

S. RB-19 – Sight to the Left Guidance 

T. RB-20 – Sight to the Left Guidance Bypass Lane 

U. RB-21 – Striping Details 

V. RB-22 – Details 

W. RB-23 – Entry Bike Ramp Details 

X. RB-24 – Exit Bike Ramp Details 

Y. RB-25 – Roundabout Guidance Principles 

Z. RB-26 – Definitions 
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Roundabout Submittal Checklist 

Project Name:  Date:  

Intersection:  Submittal:  

Concept Development and Refinement 
Reviewer Initials 

Designer  City 

Design Concepts will be prepared based on conformance requirements with the existing roadways. Concept layouts will be 
developed that depict various intersection traffic control options and combinations to visualize the impacts to existing access, 
planned operations, safety elements, and to generate quantities to support a concept level opinion of probable construction costs. 

Size and location of intersection relative to right-of-way and geometric constraints     
Roadway realignments     
Approach and departure alignment     
Design speed, design vehicle, and sight line considerations     
Local access impacts and circulation     
Truck turning evaluation using AutoTURN     
Travel paths for bicyclists and pedestrians     
Continuity for pedestrian travel and access to transit facilities     
Estimated functional area of intersection based on geometric features and design influence 
areas     
Identify the number of approach, departure, and circulatory lanes     
Channelization and striping strategies for circulating lanes and design vehicle accommodation     

 Approved by:  Date:   

Geometric Approval Drawings 
Develop preliminary engineering drawings and design check calculations to obtain geometric approval of the preferred concept. 
Preliminary engineering plans are assumed to extend to the point where the improvements conform with existing street 
infrastructure or proposed street typical section, whichever is less.   

Horizontal Layout & Design Check Calculations 

Identify the horizontal design limits of curb geometry, lane widths, channelization, lane 
transitions, pavement markings, and sightlines 

    

Create typical sections of each leg, the roundabout circulatory roadway, and central island     

Calculate and document:     

Fastest path estimation for R1 through R5     

Swept path and tire tracking for design vehicles (Various design vehicles)     

Intersection angle of visibility     

Intersection Sight Distance (Approach and At Yield)     

Stopping Sight Distance     

Path overlap estimation for multi-lane entries and departures     

Preliminary Vertical Design 

Centerline and curb profiles     

Preliminary contour plan of the finished surface     

Identify drainage patterns, right-of-way, sight line, and driver comfort issues     

 Approved by:  Date:   

Final Design 
Final Horizontal and Vertical Designs     
Composite sight line exhibit with proposed landscape and hardscape features (mature plant 
heights, artwork, monument signs, walls, fences, signs and poles, etc.)      
Illumination map / Photometric plan     
Final design check calculations     

Approved by:  Date:   
 
 

 

 

 

 
 

 


