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KNOWLEDGE
ASCE | S\esRE | Meet Your Instructor

m Course instructor for UC Berkeley on classes
concerning on roundabouts

m Reviewer of many roundabout projects for five
public agencies

m Responsible for implementing many mini-
roundabouts in London

= Reviewed many roundabout locations both
before and after construction of the roundabouts

® Provided peer review of roundabout designs by
other transportation professionals

m Specialized expertise on designing roundabouts
for all road users




Webinar Outcomes

How to use to use the tools already in existence to design

better roundabouts

Learn about most critical components of roundabout

design that affect crash rates

Become familiar with the most current research about on

roundabouts from various publications

Learn from case studies of roundabouts that were not

designed well and resulted in problems

Continuation from Geometric Design Webinar

Signing and Striping
lllumination
Landscaping
Aesthetics
Pedestrians
Bicyclists

Trains

Case Studies




Participants - Be Ready to Answer
Questions About Fixing Broken
Roundabouts!

Why is Signing and Striping so
Important?







What Does the MUTCD Say?

Roundabout Signing
Yield signs mandatory

Black and white chevrons

W1-6 large black arrow on
yellow background not
allowed on island

Advance guide signs

Place pedestrian crossing
signs in splitter island to
improve visibility of yield
signs.




New regulatory signs for use at
roundabouts
See Page |-4 of
MUTCD for Compliance

E

Roundabout Directional Roundabout Circulation sign
Arrow signs (on central (with YIELD sign at mini-
island) roundabouts)

Markings Guidance in the MUTCD




Markings Guidance in the MUTCD

Markings Guidance in the MUTCD




Markings Guidance in the MUTCD

What’s Important About Signing
and Striping for Single Lane Roundabouts?




Regulatory and Warning Signs for a One -lane Roundabout

Suggest Pedestrian
Warning signs be
located in splitter to
improve Yield sign
compliance




Poor Sight Distance Caused by Landscaping and Signage

on the Center Island
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Source: 2009 MUTCD
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Published in the July 2010 ITE Journal
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What’s Important About Signing and Striping
for Two-Lane Roundabouts?
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Diagrammatic Sign for Two Lane Roundabout
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Regulatory and
warning signs for use
at a two-lane
roundabout

*+——______ Suggest Pedestrian

Warning signs be
located in splitter to
improve Yield sign
compliance

Source: 2009 MUTCD o8
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Exits at Multilane Roundabout are Problematic
and Require Special Treatments
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www. traffexengineers.com
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Two-lane
Roundabouts
with One Lane

Exits \

Source: 2009 MUTCD
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Approach Markings Narrowed to a Single Lane on

Multi-lane Roadway with More Gradual Transition
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Vane Striping at a Multi-lane roundabout

35

36

18



—
____....Destination Signing
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What’s Important About Signing and Striping
for Three or More Lane Roundabouts?
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Three-lane
Roundabouts -
More Difficult

to Avoid Exit SiN

Conflicts

Source: 2009 MUTCD 4
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Findings:

m Overhead signing
reduces inappropriate
lane changes

m “Turbo” type treatments

may be needed to
eliminate such
movements —
discussed later in the
webinar

FHWA-HRT-10-030
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What’s Important About Signing and Striping
for Mini Roundabouts

42
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“At mini-roundabouts the
situation is somewhat better, but
all two-wheelers remain
vulnerable at mini-roundabouts,
mostly where deflection has not
been adequately provided. The
two-wheeled casualty has
usually been the one with priority
while the other vehicle has
usually failed to yield. However,
this does not mean bicyclists are
in grave danger at mini-
roundabouts. Correctly designed
schemes have casualty rates
among two-wheeled machines
that are no higher than other
forms of control.”

Published in the February 2009 ITE Journal 43

~_Tried these flat minis
« in London — found
them to be much

o less effective
Mini Roundabouts

Hillary Isebrands, PE
FHWA Resource Center
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Source: Phil Demosthenes

Signing for Mini Roundabout
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What’s Important About Roundabouts
at Interchanges?
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Linked
Roundabouts —
Usually Used at

Interchanges

Source: 2009 MUTCD
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Source: 2009 MUTCD
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Roundabout series

Golden and Avon, CO

\
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Source: NY DOT
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Freeway Off Ramp
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Roundabout Above a Freeway in Chile
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Is Signing and Striping Effective for
Approach Speed Reduction?
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Highly Visible Chevron Signs Provide Advance Warning
of Central Island

Source: www.roundabouts.us (Scott Ritchie) .
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Transverse Yellow Bar Speed Reduction Markings

Source: www.roundabouts.us (Scott Ritchie)
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Section 3B.22 —
Speed reduction
markings added as
an Option

Source: MUTCD
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What About Other Road Users?
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What is Best for Bicycles?

(Source: Bicycles at Roundabouts
State of the Practice - Moule)

66

33



Some Cyclists Use the Road
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This Bike Ramp Detail
is no longer recommended

Shared path

15m (501t) | 1

 taper
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Oregon DOT
Bike Ramp
Detail

35° angle;
1:8 taper,
located
after taper
starts

Ramp With ODOT Design
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en(18m)
Typlcal

min.

501t (15m)
min.
100 1t (30 m)

Source: NCHRP 672

7

Photo of Ramp with Wallwork Design (Grand Junction, CO)

Short Taper — Closer to Ped Ramp
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Bike Roundabout, UC Davis
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What is Best for Pedestrians?
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Vehicles Not Yielding to Pedestrians
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Pedestrians should be able to cross in two stages
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Source: 2009 MUTCD

82

41



Offset Crosswalks

Pedestrians cross in two stages and can make eye
contact with approaching drivers

Source: 2009 MUTCD
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Pedestrian Friendly Design

» Well-defined crossings; single lane preferred

> Entry speeds less than 20 mph

» One car length from the circulatory roadway

> Splitter islands; slow speeds/adequate deflection
> No pedestrian access to central island

» Prohibit parking to improve sight distance

> Signs/landscaping should not block sight distance

> Lighting illuminates roundabout and approaches
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Pedestrian Studies

>Tight-exit design shows little benefit for
pedestrians by reducing speed

> Studies in Europe show that most pedestrian
crashes occur at roundabout entries

> No relationship has been reported between
pedestrian collisions and exit radius.

> Both British and Australian roundabout collision

studies show significant reduction in pedestrian injury

and fatal collisions with roundabouts

86
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Exit Crash Due to Overlap at MLR With Tight R3 Radius

S

Source: Alternate Design Methods for Pedestrian Safety at

Roundabout Entries and Exits (Baranowski) o7

How Does a Blind Person Cross?
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Roundabout Without Landscape Between Sidewalk
and Curb Strip Does Not Provide Proper Guidance
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Detectable Warnings at Splitter Island
Grass Landscaping Provides Guidance
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Pedestrian Grade Separation at a Roundabout
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Signalized Pedestrian Crossing at Roundabout
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Question: “Is the Access Board insisting on HAWKSs or some kind of
pedestrian signals on the approaches to two lane roundabouts. Are there any
updates to the NCHRP reports on accessible crossings at roundabouts?”

Response: “The Access Board is requiring that all crossings be
accessible. The proposed rule says a "pedestrian-activated signal" which the
HAWK, with accessible pedestrian signals installed, would meet.

As has been true all along, an agency can use some other treatment that
provides access that is equivalent under the "equivalent facilitation" provisions
of the ADA regs.

And NCHRP 3-78b project was charged with providing guidance on a range of
treatments for making roundabouts accessible.”

Report has been published as NCHRP Report 674

Janet Barlow
Barlow Design

About Accessible Design for the Blind
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Raised Crosswalks

Pedestrian Hybrid
Beacons

RRFBs? — Not
confirmed yet
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“Specifically, a ped/bike crossing that
starts in the island has a higher
probability for a driver yielding

If the vehicle is exiting the
roundabout, there is a lower
probability the driver will yield.

We can hypothesize the following
explanations:

In the case of the pedestrian being in
the island any ambiguity of his or her
intention to cross is reduced, so
drivers are more obliged to yield.

In the case of the vehicle direction,
the result may be indicative of
increased pressure on the part of the
driver to clear the roundabout as
soon as possible, and therefore
selecting not to vyield to the
pedestrian.”
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What Kind of lllumination Should a
Roundabout Have?
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Overhead Area Wide Lighting (not oriented to pedestrians)
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Light Levels for Roundabouts
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Developing Effective Standards and Guidelines for

Roundabout Lighting
John Beery, P.E., PTOE and Andrew Rodewald

1. Identify and establish a standard luminaire and mounting height to
provide consistent and cost effective illumination. Attempt to
accommodate both aesthetics and function.

2. Establish preliminary lighting locations adjacent to the conflict points of
the roundabout, including crosswalks.

3. Single lane roundabouts can typically be lit from the exterior of the
intersection. Two-lane roundabouts typically require pole placement
within the inner circle near the 45°, 135°, 225°, and 315° points for the
inner circle conflict points.

4. Two-lane roundabouts may require closer pole spacing or more intense
luminaires when lit from the inner circle to improve intensity and to reduce
the number of lights.

5. Observe IES guidelines for illumination levels based on the type of
intersection.

6. Adjust the type of pole, its location, and the base depending on clear

zone requirements
102
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Pedestrian Oriented Lighting at Crosswalks —
Slightly Ahead of the Crosswalk is Preferred
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http://www.ite.org/meetings/2008AM/Session%202_Joh
N%20M.%20Beery.pdf 104
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Does Landscaping Matter?

107

Why Provide Landscaping?

> Make the central island more conspicuous

>Improve the aesthetics of the area

» Minimize introducing hazards to the intersection

> Avoid obscuring roundabout or the signing to the driver

> Maintain adequate sight distances — Fire Departments want it!

>Clearly indicate drivers not to pass straight through
> Discourage pedestrian traffic through the central island

>Help visually blind pedestrians find sidewalks/crosswalks

108
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30”

42"

6’

Source: www.roundabouts.us (Scott Ritchie)
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Curbing and Planting Detail

Source: Roundabout Design Standards
- City of Colorado Springs
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Landscaping Zones (NCHRP 672)
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Landscaping Design For Roundabouts

Source: www.roundabouts.us (Scott Ritchie)
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What about Emergency Vehicles?
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Source: Omni Means to City of
La Quinta

Fire Departments
Uneasy about
Roundabouts
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Are Aesthetics Important?

17

Roundabouts — High End Aesthetics
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Are Roundabouts Compatible
with Railroad Crossings?
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www. traffexengineers.com
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Light Rail Thru Roundabout in Utah
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What About Snow Removal and Work
Zone Traffic Control?
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“Snow Removal from Center Island Outward” - (NCHRP 672)

“Study on the
Securement of
Smooth Traffic

Flow
on Roundabouts
in Cold, Snowy
Regions”

Source: Roundabouts and Light Rail: An Innovative
Intermodal Solution
(Baranowski)
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Work Zone Traffic Control

* With all traffic diverted away from the work area

* With some traffic diverted, or

* Under full traffic

* Example from Chapter 10 of NCHRP 672 shows
stage construction with roads partially open
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Maintenance Project Staging Area (NCHRP 672)
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Full Road Closure for Construction of Roundabout
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Construction in Vicinity of Roundabout

CMS Needed on Major Streets

A 4
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CASE STUDIES
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Case Study |

(Calle Sinaloa and Eisenhower Drive)
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City Council Decides

/
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Discussion Topics

«Safer & Continuous Flow

*Less Pollution

Allows for Art & Landscaping

*Reduced Electrical Costs

*Reduced Maintenance Costs

*Residence on four corners favor roundabout
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Deslgrn
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What Lessons Learned?

New roundabouts can be drunk driver traps

Roundabout designer reviews final plans

Final audit once roundabout is constructed is good idea
Check chevron signs to make sure located correctly

Consider installing ped crossing signs in splitter island
Consider not installing diagrammatic signs in residential areas

Be ready for comments from detractors and supporters
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Check Visibility at Night
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Case Study I

Auto Center Drive

151

Problems with Roundabout

Non compliant signings and markings
Signing inconsistent among the four approaches
Very wide circulatory roadway

90 degree parking in the roundabout
Use of brick pavers in circulatory roadway
No proper consideration for pedestrians

Signed and Stamped Made Design Plan Prepared Before Changes
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Case Study Il
A Troubled Mini
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Best Sources of Information

* Roundabout Guide — NCHRP Reports 572/672

* NCHRP Report 674 on Pedestrian Crossing Solutions at Roundabouts

* Florida, Kansas, Oregon and New York Roundabout Guides

* Section 915 of the WSDOT Design Manual

* TRB Roundabout Conference Carmel, Indiana, 2011
http://www.teachamerica.com/RAB11/

Kansas City, 2008: http://www.teachamerica.com/RAB08/

* Webinar Reference List
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More Information on Web Sites

NYSDOT
www.dot.state.ny.us/roundabouts/round.html

Arizona DOT
www.dot.state.az.us/CCPartnerships/Roundabouts/index.asp

Kansas State University
www.ksu.edu/roundabouts/

Florida DOT

whttp://www.dot.state.fl.us/trafficoperations/Research/pdf/Florida_Roundabout

guide_2nd_Ed.pdf

Maryland DOT www.sha.state.md.us/safety/oots/roundabouts/index.asp

Oregon DOT

www.odot.state.or.us/techserv/engineer/pdu/Roundabouts/Rndbt index.htm

Federal Highway Administration www.fhwa.detgov—————

www.tfhrc.gov/safety/00068.htm
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Very Recent Report
Providing:

v' Benefits of
Roundabouts

v" Typical Roundabout
Designs

v Roundabout Geometric
Standards

v" Existing Roundabout

Descriptions and
Photos
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“Other recommendations for future multi-lane
roundabout projects would include the following:
1. Never characterize roundabout entries and
exits as right turns, either verbally or in print,
unless

a driver is actually making a right turn, such as
entering northbound and departing eastbound.
a. Do not use right turn arrows on approaches to
single-lane roundabouts.

b. Do not stripe across the exits of roundabouts.
c. Do not recommend that drivers use a right
turn signal to exit a roundabout.

2. Ensure that proper striping is available upon
the opening of a roundabout to traffic.

3. Be aware of other circular-shaped
intersections, both locally and elsewhere, that
may shape

driver perceptions of proper behavior at a
roundabout.

4. Avoid providing more capacity than is needed.
Doing so may increase drivers entry speeds and
increase the potential for improper lane use
maneuvers.

5. Work closely with other agencies, driver
educators, and local media to ensure that a
consistent message is shared with the public.”g2
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Thursday, August 17, 2017 | 12:00
Studies p.m. - 1:30 p.m. Eastern Time
GOETENWR LT (ST I R 8 [ T Friday, September 8, 2017 | 11:30

a.m. - 1:00 p.m. Eastern Time

Future Webinars

Work Zone Temporary Traffic Control Friday, September 15, 2017 | 12:00
p.m. - 1:30 p.m. Eastern Time

Traffic Calming: The Lumps and the
Bumps

Friday, September 22, 2017 | 12:00
p.m. - 1:30 p.m. Eastern Time
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