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Other Key Design Elements




Left-turning truck problem
Source: FHWA Roundabout Guide




Design allows

cars to tumn
left in front of
central Island

Source: NCHRP 67

Source: NCHRP 672
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Truck Apron Design
Source: WA DOT Design Manual — Chapter 915
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Rear wheels mount the truck apron
Video at www.traffexengineers.com




Truck apron 6 inches high!

Trucks in Roundabouts:
Pitfalls in Design and Operations

USING SAMPLE EXAMPLES,
CASUAL EASE STUOIES
AND SHARED DESIGH
XPRRIENCES, THIS FRATURE 1) e
PRESENTS EMERGING $OME NEGATIVE EX
1S5RS REGARBING THE i
BCCOMMODATION oF

TRUCKS IN NORTH AMERICAN

ROUNDABOUTS. THI

AUTHORS POINT TO THE NEED

FoR FURTHER RESEARCH

10 IMPROVE AWARENESS

OF DRSIGN PITFALLS AND

10 IMPROVE BESIGH

CUIBANCE RIGARDINE

CONTERT SENSITIVITY 1N

PLANNING AND DESIGNING o I.;
ROUNDABOUTS FOR LARGE

THE NATURE OF THE TRUCK PROBLEM
TRUOCKS. Madern rosndshours sse compact i

Published in the February 2009 ITE Journal



508 Radwas Curb = 16 mph ?

130f: Radins = 23mph
R3

R2 = 50ft

To accommodate trucks, exit needs to be 17’
wide so R3 does not govern exit speed s

lIlumination




Overhead area wide lighting (not
oriented to pedestrians)

Type of Lighting Commeon Mounting
Assembly Typical Wattage Typical Distribution Height

Type llor 30 to 50 ft
Cobra-style 75 W—400 W HPS (full or semi cutoff) (9to 15 m)

Type V 14 to 20 ft

Omamental 75 W-200 W HPS (360° spread) (4106 m)
High-Mast 400 W-1,000 W HPS Type V 5010 100 ft
(360° spread) (15 to 30 m)

W = waltts; HPS = High Pressure Sodium
Source: Kansas Roundabout Guide (9)

Source: NCHRP 672




Inscribed Circle Diameter: 140 ft (43 m)
Equipment: Cobras over circulatory roadway: 200 W HPS, Type M-C-lIl, 30
ounting height
vel luminaires: 200 W HPS, Type V,14 ft (4.3 m)

Photometric Requirements:

Layout:

Source: Kansas Roundabout Guide (9)

Inscribed Circle Diameter: 120 ft (37 m)
Equipment: Pedestrian-level lumipaires: 250 W HPS, Type V, 18 ft (5.5 m)
mounting height \

Photometric Requirements: Avg. illuminance: 2.7 fc (2
Avg./min. uniformity: 3:1

Layout: H

Source: Kansas Roundabout Guide (9)

Source: NCHRP 672




Developing Effective Standards and

Guidelines for Roundabout Lighting

John Beery, P.E., PTOE and Andrew Rodewald
EINoblesville, Indiana

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 clegg
zone requirements

Pedestrian oriented lighting at crosswalks

10



Developing Effective Standards and
Guidelines for Roundabout Lighting

ITE Annual Conference
Anaheim, CA
August 18, 2008
By: John Beery, P.E., PTOE
Andrew Rodewald, El
Noblesville, IN

http://vW\AN.ite.org/meetings/2008AI\/I/Session%20221_Joh
n%20M.%20Beery.pdf

Landscaping/Drainage

11



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

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

®Help visually blind pedestrians find sidewalks/crosswalks

LANDSCAPED CENTRAL
TSLAND

STANDARD TYPE ‘C*
COMBIMATION CURE

Figure 5.13: Plan of Landscaped Central Island (Marviand 1995}

Curbing and planting detail
Source: Modern Roundabouts for Oregon (WSDOT34

12
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Maximum mature Landscape
height in restricted areas.

Curbing and planting detalil

Source: Roundabout Design Standards
- City of Colorado Springs

A :%V 1060 I

o] Landscapln the Central 7 oy
; Island Properly (SSD)

Source: www.roundabouts.us (Scott Ritchie)
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MONTGOMERY STREET /

WASHINGTON AVENUE ROUNDABOUT| Lzl

=

Landscaping design for roundabouts
Source: www.roundabouts.us (Scott Ritchie)
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Central island

Inner central island landscaping
Truck apron

(if necessary)

Perimeter central island landscaping

Approach and corner radii
landscaplng (Typlcal)

Splitter island "
(Typlcal) 3

15



Maintenance Project Staging Area
(NCHRP 672

. g et i s s gy e, "0
e Sl T T e
2 Froket e masmrnanded - may 2 s skl

2 ot murdsioutlacelon b trigue 4 8 WSS osrll sl e
dostteped fo meal the gasallocorcione of i kcsben and the werk cperatan.

(2 Thia spacia e redused in wrban aras k Bt oy
condiam

TYPICAL ROUNDABOUT FLAGEING OPERATION
TeD 13

Source: Washington State Department of Transportation (5)

Poor sight distance caused by landscaping and sigagage
on the center island
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Signing and Striping

Why Is Signing so Important?

17



L

Skid marks provide a hint!

18



Roundabout Signing

m Yield signs mandatory
m Black and white chevrons

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

m Advance guide signs

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

37

m New regulatory signs for
use at roundabouts
m

Roundabout Directional Roundabout Circulation sign
Arrow signs (on central (with YIELD sign at mini-
island) roundabouts)
38
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Drivers’ Understanding of Innovative
Roundabout Traffic Control Devices

THE 2009 EDITION OF TME  INTRODUCTION
MANDAL ON UNIFORM .
TRAFFIC CONTROL DEVICES

‘CONTAINS INNOVATIVE SiGH

AND PAVEMENT MARKING

TREATMENTS TO ASSIST

DRIVIRS WITH NAVIGATING

ROUNDABOUTS. THE HUMAN

FACTORS LABORATORY

STUDY DESCRIBED I This

PAPER WAS UNDERTAKEN

UNDERSTANBING OF THE

NEW DEVICES.

Published in the July 2010 ITE Journal

Regulatory and Warning Signs for a One -lane Roundabout

1. 5igns shown for oy ore b
2 Ses Bacmon 20 W B guds

20



Figure 28-23. Example of Regulatory and Warning Signs for a
Two-Lane Roundabout with Consecutive Double Lefts.

Regulatory and
warning signs for use
at a two-lane
roundabout

o @/

1 Sigre wheoern r orfy wr ey |

Source: 2009 MUTCD

Figure 2D-8. Destination Signs for Roundabouts

4 Redmond
N

Q"

m Springfield Twin Falls = | | Bums = |

= e =

-
D1-1d Di-1e Di-2d D1-3d

0 @

Allwood Rd
WEST Allwood Rd
EAST
Di-5a

Source: 2009 MUTCD




Agache

' s
10) Angeles

LEFT LANE  "B3TH LANES

Seminole
Seminole

Drive ST
EAST RIGHT LANE

LEFT LANE

Diagrammatic destination sign

Mini Roundabouts




Mini-Roundabouts for the United States

“At mini-roundabouts the
situation is somewhat better, but
all two-wheelers remain

S FEATURS EXAMINGS INTRODBCTION e vulnerable at mini-roundabouts

THE HISTORY, SUCCESS b
AND SOME FAILURES OF .
MINI-ROUNDABOUTS IN

THE UNITED KINGDOM.

THE MAIN PRINCIPLES
REGARDING DESIGH, SAFITY
AND GENERAL OPERATION
ARE DISCUSSED FOR THEIR
POTENTIAL APPLICATION

IN THE UNITED STATES, THE
BASIS FOR $ITE SELECTION 15
CLARIFIED, INCLUDING SINGLE
AND MUTIPLE USE OF MNI-
OR SMALL ROUNDABOUTS IN
SMALL NETWORKS, FFFICTS
OM VULNERABLE USERS ARE

UIVE SAWERS, MA, MICE, €00

Publish

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,
ol syl 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.”

BRIEF MISTORY

ed in the February 2009 ITE Journal ®

Mini Roundabouts

Hillary Isebrands, PE
FHWA Resource Center

23



Signing for mini roundabout

Mini-Roundabouts

NACTO URBAN STREET DESIGN GUIDE

“A mini roundabout on a residential street is
intended to keep speeds to a minimum. Provide
approximately 15 feet of clearance from the corner
to the widest point on the circle”

24



viaw of 3 reverse curve splitter itland

FHWA Research Contract
The Feseral Highay Adtministration (FHIVA) has spon-
sored a research project, ertitied “Fiedd Testing, Market-
ingy, andl Crash Andyses for Mni-Roundaboots” Contract
Mo, DTFHE -04-C-00027. The chiectives of the cortract
inclucle befire s,
after evaluation of
T0mini4ondabouts
{obe implemerted
inthe United States.
FHWAS [ookirg for
ncies b are
udlling tafund and
comstruict mini-round-
abouts soon. The
raffic operational
and safety effects of
the mini+oundabouts
tall ther be eialu- T
ated bythe research  Ferepective wiew of fuch ap-
SN FHNA  Foh sonerad foned with post-
mounted delinestors

If you wish to participate or need
more information please contact:

Wei Zhang, Ph.D., P.E.
2024932217
2024932412 fax

el zhang@at gov

JoeBared, Ph.D., P.E.

- raised orflus

Properfy designed modem roundabouts have been
demorstrates] wor diide to be effective in reducing
intersection crashes . One version of rounclabouls that
has not yet been implementesd widely inthe U515 the
minioundabout.

Thi miri4ouncsbout fedures & much smaller inscrbad
diameter, on the order of 5010 S01t, and arelatively
stall circular central island &0, 161t to 451 diameter)
that is traversabie. One of the promising aspects of

3 miri-oundabout is its s mall footprint and relatvely
Iowit implem ertation cost, which allons itto be 3 wable
treatment for utbian and suburanintersections of lower
speed, todane roads. In most cases, mini-roundatbouts
i fit within exdsting travelnay boundares . Al charnel-
izations will be acdoed within exsting bouncaries

The miri4oundshout should be primarily designed for
passenger cars that are expected 1o use the circular
roadiay analnd the central iskand, Wwhich can be

ush. Buses and tricks may raverse over

20EA93-3314 the certral island to Dmpletj"tunmg LIS due
202-493-2413 fa tricted ir i etry. Forflush certral
e batech@iot go ‘

High: A

i Je
islands, ackitional physical detement boundaries, such

£ ¥
B300 Georgetown Pike
b clean, WA 22101

3 iy strips, are
il el ity e ourage orivers
of passencer cars to stay withinthe circular traveluay

Ram Jagannathanh - VHE, Inc.

of the miri-roundshiot. s dsodesirable to rarow
lanes to 10ft onthe 1

03:547-3071 spproachto g miri- =X
TOB-BAT-0248 fa robincabiol 10 ENsUE S Depariment of Tonsporkation

ram @b ot

a recuction in speed.  Federal Highy droir
[ |
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Pavement Markings

Markings

Section 3C.02 White Lane Line Pavement Markings for Roundabouts
Standard:

0 Multi-lane approaches to roundabouts shall have lane lines.

022 A through lane on a roadway that becomes a dropped lane (nandatory turn lane) at a roundabout shall
be marked with a dotted white lane line in accordance with Section 3B.04.
Guidance:

Multi-lane roundabouts should have lane line inarkings within the circulatory roadway to channelize traffic

to the appropriate exit lane.
Standard:

04 Continuous concentric lane lines shall not be used within the circulatory roadway of roundabouts.
Support:

0% Section 9C.04 contains information regarding bicycle lane markings at roundabouts.

26



Markings

Section 3C.03 Edge Line Pavement Markings for Roundabout Circulatory Roadways
Guidance:

1 Awhite edge line should be used on the outer (right-hand) side of the circulatory readway.

02 Where a white edge line is used for the circulatory roadway, it should be as follows (see Figure 3C-1):

A. A solid line adjacent to the splitter island, and
B. Awide dotted line across the lane(s) entering the roundabour.
Standard:
03 Edge lines and edge line extensions shall not be placed across the exits from the circulatory roadway
at roundabouts.
Option:
04 A yellow edge line may be placed around the inner (left-hand) edge of the circulatory roadway
(see Figure 3C-1) and may be used to channelize traffic (see Drawing B of Figure 3C-4).

Markings

Section 3C.04 Yi
Option:

0 Avyield line (see Section 3B.16) may be used to indicate the point behind which vehicles are required to yield
at the entrance to a roundabout (see Figum 3C-1).

Section 3C.05 Crosswalk Markings at Roundabouts
Standard:
0t Pedestrian crosswalks shall not be marked to or from the central island of roundabouts.
Guidance:
If pedestrian facilities are provided, crosswalks (see Section 3B.18) should be marked across roundabout
entrances and exits to indicate where pedestrians are intended to cross.

03 Crosswalks should be a minimum of 20 feet from the edge of the circulatory roadway.
Support:
Various arrangements of crosswalks at roundabouts are illustrated in the figures in this Chapter.

27



Markings

Section 3C.06 Word, Symbol, and Arrow Pavement Markings for Roundabouts
Option:
01 Lane-use arrows may be used on any approach to and within the circulatory roadway of any roundabout.
02 YIELD (word) and YIELD AHEAD (symbol or word) pavement markings (see Figure 3C-1) may be used on

approaches to roundabouts.

0 Word and/or route shield pavement markings may be used on an approach to or within the circulatory roadway
of a roundabout to provide route and/or destination guidance information to road users (see Figure 3C-14).

Guidance:

o4 Within the circulatory roadway of muliti-lane roundabouts, normal lane-use arrows (see Section 3B.20 and
Figure 3B-24) should be used.

5 Onmulri-lane approaches with double left-turn and/or double right-turn lanes, lane-use arrows as shown in
Figures 3C-7 and 3C-8 should be used.

December 2009 Sect. 3C02 1o 3C.06

Option:
If used on approaches to a roundabout, lane-use arrows may be either normal or fish-hook arrows, either with
or without an oval symbolizing the central 1sland. as shown in Figure 3C-2.

28



Figure 3C-1. Example of Markings for Approach and Circulatory Roadways
at a Roundabout

T ——

Landscape buffer

/' ~— Wide dotted white extension of
i circulatory roadway edge line

20 ft MIN.
oy

P Optional

Source: 2009 MUTTCD

Exits at multilane roundabout are problematic
and require special treatments 58
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Two-lane
roundabouts

Source: 2009 MUTCD

Two-lane
roundabouts
with one lane
exits

Source: 2009 MUTCD
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Two-lane exits have higher crash rates

Approach markings to guide drivers to select
correct lane at a multilane roundabout 2

31



Reduction from 2 lanes to 1 lane is much too o

abrupt

Approach markings narrowed to a single lane
on multi-lane roadway

32



Circulatory road is narrowed to one lane to
guide drivers to select correct lane

Wisconsin

Vane Striping for multi-lane roundabout (NCHRP &72)

33



e ——

Roundabout in_Wisconsin with

NALITOAAN cnival ctrinina

Keeping markings visible in snowy
climates may be a challenge

34



Circulatory road is narrowed to one lane to_
guide drivers to select correct lane

Exit is narrowed to one lane to restrict the inr;(c)ar
lane from exiting

35



Exit is narrowed to one lane to restrict the inr;ler
lane from exiting

Three-lane

roundabouts / fif

==

Source: 2009 MUTCD
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SUMMARY REPORT
An -Evaluation of Signing for Three-Lane

Findings:

ntroduction 104 at B @nS* This bahavior croats @ risk

fsirice the Introduction of the modem roundabout  MMeSwipe crashes. Another chalienge for bath - .

0 North America nearly two decades ago, mund.  S8ety 0 operational efclency ks That motodsts: H Ove rh ead S I g n I n g
Doul acceptance has continued 1o grow As of Sometimes have dificulty interpreting lane-consrol

f:007, there are more than 1,000 rouncabouts in  BFMOWS In the roundabout context® Even with
orth Amsrica, and hat numbee I8 growing rap- I unfeschved istues, the safety and cperaticonal

e b ety [CCUCES INappropriate

nd satsty 0 substantial that enginesrs have begun io intro

intive to comventional signuilted intersectiors  duce Sres-lane roundshouls whers trafc cannod

n appropriste condiions.®* ARhough multilane be sccommodated in one or two lanes.™ Figure 1 I n h n
oo 1 ¢ Ihan hows  thres4ne ounsiboct i Maan, ane cnanges

atal  crashos, nm

s oo et \:“ “Turbo” type treatments

. ¥ may be needed to
T - - _ é eliminate such
= : movements —
discussed later in the

webinar 73
FHWA-HRT-10-030

Linked
roundabouts

Notze:
1. Pudssirian faciiles ara roi shown.
2. Tha marking canfguraion shown

onhi UR mouFss -
I wiitin
mnmq ma

Source: 2009 MUTCD



Approach Speed Reduction
Strategies

Highly visible chevron signs provide advance
warning of central island

Source: www.roundabouts.us (Scott Ritchie)

76
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Circulatory roadway cannot be seen
Chevrons on splitter island?

Source: Janet Kennedy, Transport Research Laboratory, UK

Transverse yellow bar markings

Source: www.roundabouts.us (Scott Ritchie)
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A - Recommended dimensions

Section 3B.22 —

Speed reduction [k

markings added [
as an Option

=—18 inches MAX,

B - Example of placement

Bicycles
Source: Bicycles at Roundabouts
State of the Practice (Moule)
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15 m (50 ft)
- s—

taper

This Bike Ramp Detalil
S no longer recommende
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Oregon DOT
Bike Ramp
Detalil

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

Photo of ramp with ODOT design (Bend,

Oregon)

S/dewa/k//i/u/f/'\(/se /30/21/
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aft(18m)
Typlcal

Source: NCHRP 672

Wallwork Bike Ramp Design

43



Photo of ramp with Wallwork design (Grand Junction,
CO) 87

s

Bicycle lane on perimeter in The
Netherlands

44



Pedestrians

45



Splitter Island

Entry Lane

Pedestrians should cross in two stages

Figure 3C-1. Example of Markings for Approach and Circulatory Roadways
at a Roundabout

Landscape buffar
4 ~~— Wide dotted white extension of
.-'- circulatory roadway edge line
20 ft MIN.

Source: 2009 MUTCD
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2/2/2005
|

Source: Conflicts and Accidents at Multilane Roundabouts,in WA
(CIERRVES)))

Offset Crosswalks

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

®| ighting illuminates roundabout and approaches

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

48



Pedestrian Studies:

B pbeodestrian accident rates increase with traffic
volumes and pedestrian volumes

®As pedestrian/vehicle crossing conflicts increase,
crosswalk treatments should be improved

®"Designed correctly, roundabout exits with less tight
R3s can improve capacity/reduce vehicle crashes,

®U.S. Access Board has continuing concerns about
roundabouts safety for visually impaired
pedestrians

Exit crash due to overlap at MLR with tight R3 radius

Source: Alternate Design Methods for Pedestrian Safety, at
Roundabout Entries and Exits (Baranowski)
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How does a blind person cross?

Roundabout without landscape strip does
not provide proper guidance

50



Detectable warnings at splitter island
Grass landscaping provides guidance

101

M~y -
. €

te

Pedest.rian/bicycle undérbass at é roundaboyg,
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.- . TR
gL INIRTRL IS I IU. !

"Signalui'z'e'd Péa;és_t_:-ri.an |

Pedestrian crossing at roundabout

US Access Board Concerns

Motorists in the U.S. have a poor yield rate at free
flow lanes, less than 5 %

Even when drivers yield, blind pedestrians have
difficulty detecting the yield

Landscaping and other design features should direct
blind pedestrians to the crosswalks

Webinar on Pedestrian Safety and Accessibility
available at
http://www.walkinginfo.org/training/pbic/collateral/ped
focus_webinar_03-07-2012_slides.pdf
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Proposed Guidelines for Pedestrian
Facilities in the Public Right-of-\Way

m Pedestrian crossing easily located for way finding at all
roundabouts

Where pedestrian crossings are multi-lane;
pedestrian-activated signals shall be provided.

Section 4F.03 of the MUTCD provides additional provisions
for the use of pedestrian hybrid beacons (HAWKS) at
roundabouts. In particular, the pedestrian signal heads
may be dark (rather than displaying the upraised hand)
while the pedestrian actuated signal is also dark. This
allows pedestrians to cross the roadway without activating
the pedestrian signal if they so desire, which can further
reduce delay to motor vehicles. 105

NCH RP ®Raised Crosswalks

REPORT 674

- ®Pedestrian Hybrid
Crossing Solutions at Roundabouts
and Channelized Turn Lanes for Be acons

Pedestrians with Vision Disabilities

TRAMSPORTATION RESEARCH BOARD
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Federal Highway {

Ee i £3 Pedestrian and Bicycle
Administration il Information Center

Pedestrian Safety and Accessibility
Considerations at Modern Roundabouts

Presented by:

Dr. Bastian Schroeder

Institute for Transportation Research and
Education (ITRE) at North Carolina State
University

Dr. Hillary Isebrands
Safety and Design Technical Service Team,
FHWA Resource Center

March 7, 2012

Minnesota
Department of
Transportation

RESEARCH
SERVICES
Offi

ce of
Policy Analysis,
Research &
Innovation

Investigation of
Pedestrian/Bicyclist Risk in
Minnesota Roundabout Crossings

John Hourdos, Principal nvestigator
Mirnesot Traffie Observatory
Department of Clivil Enginesering
University of Minnesot

September 2012

Research Project
Firal Report 2012-28




Current Status:

Access Board Notice of Proposed Rulemaking (NPR)
received extensive comments which are being reviewed

Treatment alternatives (non-signalized) need more research
to solidify results

Capitalizing on momentum of national accessibility debate
and existing treatment installations

More research is forthcoming and should emphasize
compatibility with the 674 framework

FHWA is looking for municipalities willing to assist with RRFB
accessibility evaluation.

Snow Removal and Maintenance
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Snow Removal from Center island outward - (NCHRP 672)

=

“Study on the
Securement of
Smooth Traffic
: Flow
AN a2 " 4% on Roundabouts

g

in Cold, Snowy

=i : i — Regions”

Source: Roundabouts and Light Rail: An Innovative
Intermodal Solution
(Baranowski)

Work Zone Traffic Control:

m With all traffic diverted away from the
work area

m With some traffic diverted, or
m Under full traffic

m Example from Chapter 10 of NCHRP
672 shows stage construction with roads
partially open
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Baldwin Road/Coats Road/Indianwood Road

A single-lane roundabout was constructed at the intersection under partial traffic
using four construction stages. Baldwin Road is the major roadway, which includes the
west and south approaches of the intersection. The shaded portions of the plans
represent the permanent pavement under construction, temporary pavement being placed
for construction staging, or temporary pavement under traffic.

Stage |: Temporary Roadway Consiruction

Construct a 12-ft (3.6-m) temporary roadway adjacent to the existing Baldwin
Road for the east and south approaches of the intersection.

Construct replacement culvert over the south approach.

Maintain two-way traffic on the east, west, and north approaches.

Maintain traffic on the south approach with partial lane closure controlled with
flagging.

AVE. 52

e
.- .
AVD. KAVARRD =
LR T
e

S
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Specialized Roundabout
Operations

Roundabouts at Interchanges

58



Roundabouts
used at
Interchanges

Source: 2009 MUTCD

Roundabout at an interchange in Vail, CO |
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Roundabout at an interchange
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In Series

Roundabout series
Golden and Avon, CO
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Signalized Roundabouts

Signals on approaches and on roundabout

Signalized roundabout/gyratory
Scoot operated - one stop on roundabout

62



Turbo Roundabouts

Problem Definition:
m Limited capacity single lane roundabout
m Bad safety record of traffic signals
m Standard dual lane roundabout

— often not suited for traffic volume
— weaving difficult on high traffic volume

63



Conflicts Comparison

Dual lane roundabout
with 2 dual lane exits

I
= )=

12 conflicts + 2
weaving
conflicts + 2 cut
off conflicts

Conflicts Comparison

Turbo
roundabout

_f’/__

10
conflicts
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Challenge: Tu I'bO
= Develop roundabout with high roundabout

capacity but keep it safe

Drivers must select lane \ / Raised islands

Preconditions:
= No weaving

m Yield to no more than two

lanes
m Low speeds

CASE STUDIES
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CASE STUDY |

rlovy sriziny desien arrors cainl Yol finel?
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At night the problems are exacerbated!

CASE STUDY Il

(Avenida Navarro and Avenida
Montezuma)

133
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Contra.flow: by,

s Step SIgns

Elatisiands

What is wrong here ?

Contra Flow By Pass Road Remove
|

nida Navarro

4
g
<3
0
g
g
@
g

T

SAT S CONTRUCT PCC SDOWAX

{RAGHRIEED  DECORNTIVE PATIERN THUCK AFROM

"
EXHIBIT 2: FINAL CONCEPT PLAN () 5157 (0 31
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CASE STUDY Il

(Interstate 10 at Cabazon)

69



Minimal signage
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Severe grade

View video at www.traffexengineers.com

Good Features

Existing multi-way stops operated at LOS F during peaks
Perfect application of roundabouts for an interchange
Underpass not widened

Right of way available

Access points kept back from roundabout

Even with less than optimal design, they still work

Diagrammatic signs provide better guidance
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Problems

Incorrect Signs Used at Crosswalks

Severe grades reduce performance of roundabouts
Dual lane exits cause frequent weaving conflicts
Off ramp signing not adequate

Signing on the center island constantly hit due to lack of any

landscaping
Roundabout have barren ugly look

A lot of driver confusing continues

Major conflict point at this two lane roundabeut
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What's wrong here with the signage?

Case Study IV
(Railroad Crossing Near Salt
Lake City)
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Vizwy vidzo iz wwwLiraifesengingars.corr

Relilrozid Ang

When ailong train uses the crossing, tramc Backs
up inte the reundabout all traffic comes to a standstill

SOURCES OF INFORMATION
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Best Sources of Infermation
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 WADOT Design Manual
TRB Roundabout Conference Carmel, Indiana, 2011
http://www.teachamerica.com/RAB11/
Kansas City, 2008: http://www.teachamerica.com/RABO8/

m Webinar Reference List

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_2n
d_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.dot.gov www.tfhrc.gov/safety/00068.ltggn

75



Future Webinars

m February 7: Improving Pedestrian Safety at Uncontrolled
Locations

m February 13: Clear Zones
m February 21: Work Zone Temporary Traffic Control

m February 27: Improving Safety at Railroad-Highway Grade
Crossings

m March 13: Traffic Calming: Best Practices and Recent
Trends
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Sign too high for headlights
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