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Geometric Design
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Basic Geometric Elements of a Roundabout

Exhibit 6-1. Basic geometric
clements of a roundalbout,




Iterative Roundabout Design Process
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Speed Profile Through a Roundabout

Achieving
appropriate
vehicular

0 speeds
00 3 20 B W e e 0o % 20 s through the
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Vehicle Path Radii

Five critical
path radii

Note: Vehicular path radii # Curb radii



Fastest Path at a Single Lane Roundabout




Fastest Path at a Double Lane
Roundabout




Speed (mph)

Speed - Radius Relationship

Speed-Radius Relationship: V =+f15R(e+ f)

where: V = Design speed. mph
R = Radius, ft
e = superelevation, ft/ft
f = side friction factor

100 150 200 250 300
Radius (ft)

350

Superelevation
Assumptions

+ 0.02 for entry

and exit curves
(R1, R3, R5)

- 0.02 for curves
around central
island (R2, R4)



Recommended Maximum Entry (R1)
Design Speeds

Roundabout Design Speeds

Site Category Maximum Entry (A,)
Design Speed

Mini Roundabout 20 mph (32 km/h)

LUrban Compact Roundabout 20 mph (32 kKm/h)

Lrban Single-Lane Roundabout 25 mph (40 km/h)

Rural Single-Lane Roundabout 285 mph (40 Km/h)

Lrban Double-Lane Roundabout 25 mph (40 km/h)

Rural Double-Lane Roundabout S0 mph (48 km/h)

Source: Kansas Roundabout Guide




Speed Consistency

Consistency in
speeds of all
movements Is
desired (preferably
less than 6 mph
relative difference)

Desirable for R1 < R2 < R3 (speeds
lowest at entrance)



Example of Good Speed Consistency



Entry Path Curvature
(Deflection)

Good Entry Path Curvature:
Provides speed reduction
Promotes speed consistency
Reduces entry/circulating crashes
Improves safety for pedestrians

Entry path curvature must be applied
prior to the YIELD line



Entry Path Curvature

Entry Width based on
Capacity Requirements and
Design Vehicle Hequirements

Continuation of
Inside Entry Curve
Tangential to

Center Island

Qutside Entry Curve
Tangential to Qutside Edge
of Circulatory Roadway




Critical Design Issue for
Multilane Roundabouts —
Minimize Entry Path Overlap

Natural paths of
vehicles directed into
proper circulatory
lanes at entrance line

SMALL RADIUS —

LARGE RADIUS
OR TANGENT —



Common Design Error for
Multilane Roundabouts —
Entry Path Overlap

o

PATH OVERLAP

Speed and trajectory
of vehicle at yield point
determines natural path



Poor entry deflection can lead
to vehicle path overlap on
multi-lane roundabouts

Note that
vehicle entry
paths are not
properly
“aligned” at
the Yield Bar



Entry Curves of Two-Lane Rdbts

/ Typical

: ?5.;‘."2‘.’:“” 100-200’ urban
130-260’ rural

—__India, large-radius
entry curve




Entry Curves of Two-Lane Rdbts

larger-radius
entry curve

Typical
50-100’

Initial, small-radius




Multilane Entry Design Details

MEDIAN WIDENED TOWARD
EXIT LANES TO MAXIMIZE
ENTRY DEFLECTION

TYPICAL TAPER RATE

‘\; _.//

LW ! CENTRAL

‘W ISLAND

ALL—RADIUS ENTRY CURVE/
(R=50"-75" TYPICAL)

TANGENT OR LARGE RADIUS
(R>150")

LEGEND: OUTSIDE EDGE
LW = LANE WIDTH OF CIRCULATORY
CW = CIRCULATORY WIDTH ROADWAY




Alignment at Entries

Alignment Offset Left Radial Alignment Alignment Offset Right
\ /

|
ACCEPTABLE ﬁ PREFERRED UNACCEPTABLE



Approach Offset to Increase
Entry Deflection

EXIT CURVE —

LARGE -RADIUS
DEPARTURE CURVE
 ORIGINAL

CENTERLINE PROJECTION OF APPROACH

T ALIGNMENT OFFSET TO LEFT
\ OF ROUNDABOUT CENTER

\— ORIGINAL CENTERLINE

SMALL-RADIUS
ENTRY CURVE —

|_LARGE RADWUS
APPROACH CURVE

LARGE RADIUS
OR TANGENT
AT YIELD POINT —




Approach Angles
Perpendicular Preferred Over Obtuse

\\\ [/
Stow and consistent_/”__\\\-+f/

vehicular speeds . paths too fast
l

PREFERRED

Source: Kansas Roundabout Guide




Three- Leg Roundabout
e T

Okemos, Mi



Entry Width

Typical 14-16 ft for single-lane entrance

Measured from point Continuation of

where yield line Inside Entry Curve

intersects left edge Eaen :rn fis?én?j

of travel way to right
edge of travel way

Qutside Entry Curve
Entry Width based on Tangential to Qutside Edge
Capacity Requirements and 7 of Circulatory Roadway
Design Vehicle Requirements




Additional Flared Entry Lane

“ \
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\

Lane Length

Additional :
Taper Length
-

\

U
\ "
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Flared Two Lane Entry

Flared two lane entry

Single lane entries

Varying circulatory width

Mount Horeb, Wi



Typical Inscribed Circular
Diameter Range

Inscribead Circle
Site Category Typical Design Vehicle Diameter Range*
FAInl-Roundatout Singla-Linit Truck 13-25m (4580 1t}
Lirtan Compact Singla-Linik TrTudk/Bus 25=230m (B0=100 1)
Lirtan Single Lane WE-15 WE-50) 20-40m (1001301

Lrtan Doutie Lans WE-15 (WE-50) 45-55m (150-130 n)

Fural Single Lane WE-20 \WEB-&6T) 25-40m (115-1301)

Fural Double Lana WE-20 (WB-ET) So=G0m (180-200 )

" Assumes 90-degree anges betwesn entries and no moe than four kegs




Circulatory Roadway Width

At least as wide as the maximum entry
width (up to 120% of maximum entry
Wilelig)



Minimum Circulatory Lane Widths
for Two-Lane Roundabouts

Inscribed Circle Minimum Circulatory Central Island
Diameter Lane Width* Diameter

150 ft (45 m)

32 ft (9.8 m)

86 ft (25.4 m)

165 ft (50 m)

31 ft (9.2 m)

103 it (31.4 m)

180 ft (55 m)

30 ft (9.1 mj

120 T (36.8 m)

200 ft (60 m)

30 ft (9.1 m)

140 ft {(41.8 m)

215 ft (65 m)

29 ft (8.7 mj

157 ft (47.6 m)

230 1 (7O m)

29 ft (8.7 mj]

172 ft (22.6 m)

* Based on 2001 AASHTO Exhibit 3-55, Case [ll{A). Assumes infrequent
semi-trailer use,




Typical Cross Section

Source: CALTRANS
Design Bulletin 80-01



Design Vehicle



Swept Paths of WB-50 Vehicles



Truck Apron



Traversable Surface



Improper Truck Apron Designs
L RN




Oversized Truck Movements



Diagnostic clue for an undersized
truck apron



What's wrong with this truck apron?




Right Turn Bypass Lane

AT
vl




Right-Turn Bypass Lane

Acceleration Taper Le
Length based on AASHTO Guidlines

Roundabout
Queue Storage
Length

Taper Length based on
Local or State Criteria
Typically 40-90m (130-300 ft)




Required Stopping Sight Distance at Entries

LEGEND
d Stopping sight distance




Stopping Sight Distance to Pedestrian Crosswalk




Stopping Sight Distance in the Circulatory Rdwy

LEGEND

d Distance related to stoppi
sight distance and olrgﬁgtrc‘)gry




Required Intersection Sight Distance

LEGEND

d, Entering stream distance
d, Circulating stream distance




SSD 1SD

Computed
Distanca® {It)

Confllcting
Approach Spead Computed
{mph) Distance (T1)




Example Sight Distance Diagram

LOW GROWTH LANDSCAPING ONLY

HIGH GROWTH LANDSCAPING POSSIBLE




Sight Distance Case Study:
Clearwater, FL
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Clearwater, FL Roundabout

Before

Sideswipe crashes Eliminate ability for
improper left turns improper lefts



Use of Successive Curves on High
Speed Approaches

Sharp radius Broad radius

Moderate radius




Approach Curves



Curvature in Advance of
Rural High Speed Approach



Topography Considerations

: _ Brighton, CO
Relatively flat plateau desired

(some grade for drainage)

Max suggested grade 4%



Pedestrians Treatments

» Pedestrian crossing locations need to consider the
balance among pedestrian convenience, safety, and
roundabout operations

» Current suggested practice for pedestrian crossing
location:

~ Single-lane roundabouts: one vehicle length (25 ft) from the
yield line

~ Multi-lane: at least one vehicle length or greater in 25 ft
Increments
» Minimum width of pedestrian refuge: 6 feet

» Provide ramps (with detectable warning surface) at
curbs and keep the refuge at street level

» Possible other experimental treatments (speed table,
pedestrian signal, active crosswalk flashing light
system)



Sidewalk Treatments

Landscape strip roa
(5 ft [1.5 m] desired width) —_ /2w Enarged ancacaps ames

(2 ft [0.6 m] minimum width) _ /-,

and additional setback
for pedestrians

S
)

Wider sidewalk 1o
accommodate both
bicycles and padestrians
(10 ft [3 m] width)

Alternative sidewalk

alignment

ADA-compliant : (10 [3 m] widith)

ramps K& 7~ ADA-compliant
ramps




Bicyclists Treatment

» Bicyclists have a choice to proceed either
as a vehicle or a pedestrian

» Bicycle lane should be terminated about
100 feet ahead of the yield line

» Never design a bicycle lane in the circle

» For heavy bicycle volumes consider
providing a separate bicycle path



Bicycle Operations




Bicycle Operations



Separate Bicycle Path



Separate Bicycle Path




Treatment for Bicycles

Sidewalk Shared path

Landscape strip

/Blke lane / gﬁrgipc;g:n .

— / 15 m (50 ft) 15m(§0ﬂ)

for bgycle taper

Sidewalk or shared path



Treatment for Bicycles

Source: CALTRANS Design Bulletin 80-01



Questions ?77?



