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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

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

m Provided peer review of roundabout designs by
other transportation professionals

m Specialized expertise on designing roundabouts
for all road users




What You Will Learn

What can go wrong at roundabouts?
What are the most common mistakes?

Identifying crash patterns and what they
tell us

Identifying conflict patterns and what
messages they convey

Identifying the most effective ways to
avoid makings similar mistakes

Case study results

Best sources of additional information

Webinar Format

Duration: 90 minutes ON
LESSON LEARNED FROM
CASE STUDIES

Follow along with pdf of slides

Create a folder of slide pdfs and
all technical report free

downloads
Feel free to ask questions

Instructor may ask audience a

question at a specific slide

Webinar Quiz Questions




New Roundabout:
Avenida Bermudas and
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I'm cu.ious why so many roundabouts in such a
small ai . a too, when there were hardly any
accidents before, yet since the gang of them
have been put, there's twice as many
accidents. How does this make sense ? And it's
not the locals not knowing how to drive them,
it's out-of-towners, 2nd-homer's aka snowbirds
etc.

Just wait til season startses.

The Bermuda's & 52 lane merge is ridiculous! It
should merge back from Palmers. And oval,
really?! g 42 . What was wrong with the light
before and the crosswalks there?

Might as well throw one in front of the fire
station light too.

CASE STUDIES




Long Beach, CA

Daisy Avenue and 4t Street in Long Beach

'VIDEO: Car goes airborne after crashing into
roundabout in Long Beach

https://abc7.com/car-goes-airborne-in-crash-
caught-on-camera-in-long-beach/5927454/




| VIDEO: Car goes airborne after crashing into
roundabout in Long Beach

Webinar Quiz

Why Was the Driver

Surprised by the

a)
b)

c)
d)

e)

roundabout?

Incorrect markings
Inadequate advance
warning and at roundabout

Center island sign not per VIDEO: Car goes airborne after crashing into
MUTCD roundabout in Long Beach

In appropriate four way stop
operation
All of the above
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Lompoc, CA
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What clues are the drivers leaving behind that all is
not well with the degilfn of the roundabout?




VIDEO: Ventura firefighter dies in
roundabout crash

Sep 21,2016
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Fatal roundabout crash
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roundabout-crash/youtube_fffaf457-c5¢6-5ecf-9f29-6c0003bc7748.html °

15

What are the design flaws here that might
have caused the crash?

D)

Note: A participant said the driver of the fire
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State Highway in Arizona

18




LBRE MEng i ps

b 4 Lake Havasu
FALIF- cay

5
Ch's Page
o 9 T3 44l iShiprack . fctac.
“Kayenta : ESIRR
Navajo ndian Reservation Sarostes
Grand Canyon NP Many Farms -
TTaaie
Havasupal ;
iR UNKTED STATES,  Chis, :
*Tuba City *
Kaibab National Moteilla
Forest Kykotsmovi SO0 :
Sacend Mesa Ganade Crowmnpoint
Hopl IR i %]
ARI1ZONA WindomRock: atgs, NEWMEXICO
Coconing //fi .
Nationa Indian Welis Red Rock P
Suligman Forest > 4
- Cibola Naticnal
i Forest
Clageatr i Oran
M *Zuni Pusblo
" ]
N i) IR

Apache-Sigreaves :
National Forest Rl o :
3 St John

19

The roundabout curb has severely damaged curb and skid mark

Roundabout appears out of nowhere after driving for 40 miles at 65

miles per hour without any interruptions on US 89 from Flagstaff.

Advance warning appears minimal — no flashers, diagrammatic signs,

or rumble strips

Roundabout warning signs that are present appear small

Observation During Site Visit
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|solated roundabout — nothing for many miles
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Webinar Quiz

Why Would Roundabout
Damage be Expected?

a) lIsolated roundabout

b) Minimal advance
warning/Yield signs not
clearly visible

c) Centerisland
conspicuity/Signs on the
island too high

d) No grooved rumble strips

e) All of the above

24
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m DEPARTMENT OF
TRANSPORTATION

Strategies for Effective
Roundabout Approach
Speed Reduction

Susan Chrysler, Principal Investigator
Tewas ARM Transportation Institute

May 2017

Research Project
Final Report 2017-14
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CHOOSING EFFECTIVE SPEED
REDUCTION STRATEGIES FOR
ROUNDABOUTS

= VA S

https://mntransportationresearch.org/2017/08/02/choosing-
effective-speed-reduction-strategies-for-roundabouts/
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— | State Hwy 55 at County Hwy KK

Calumet County, Wisconsin

The intersection of State Trunk Highway 55 (STH 55) and County Trunk Highway KK (CTH KX) was originally a two-way
stopeuntiolied infersaction with a 55 mph pasied speed kit cn each approach. In a five~year period (2001-2005), 30 crashes
ccurmad ot the intsrsecson resulting in 17 paople inured snd one person kiled

Tha Wisconsin Departmant of Transportation (WisDOT) added intersection waming signs along STH 55 in advance of CTH KK
and lowered the approach posied speed lmits 1o 45 mph. but crashes continued 1o occur.

In 2006, WisDOT decided 10 reconsiruct the intesection as a roundabout Thay mecified the design 10 account ko the high—
spesd approaches by providing longer spliter lslands and pavemnent markings. along with enhanced signing. Thesa features
hedp drivers recognize the roundabout well in advance, and 10 reduce their speed accordingly

https://safety.fhwa.dot.gov/intersection/innovative/roundabouts/rural_roundabouts/
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Double Fatality in California

28

28
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Crash Facts

Two motorcyclists killed at two new
roundabouts

Design compliant with current guidance

Crash occurred when it was getting dark
(dusk)

East west street with a center raised
median/splitter and posted speed of 45 mph

Construction work was still being completed

Roundabouts had been recently open to
traffic (1-2 days)

Motorcyclists appeared to be unaware of
new roundabouts

29
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Webinar Quiz

What Could Have Been Done?

a) Wait until all landscaping construction was

b)
c)
d)

e)

completed to open street to traffic

Add more advance signs than required
Provide orange flags on approach signs
Provide CMS announcing new
roundabouts
All of the above

33

More Crash Facts on SR 12/13

One person died in a crash Wednesday
night in unincorporated Solano County
west of Rio Vista, according to the
California Highway Patrol.

https://www.sacbee.com/news/local/article
235258957.html

The solo-vehicle crash was reported at
about 10:40 p.m. at state Highway 12 and
state Highway 113.

A vehicle crashed into a concrete
roundabout, CHP Officer James Evans
said. Reported at sfgate.com.

Two elderly people were killed in a crash
Wednesday night when their vehicle
collided with a highway roundabout
being constructed west of Rio Vista,
according to the California Highway Patrol

Fatal crashes at roundabouts

spreadsheet — available on request
34
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La Quinta, CA

35

35

Problems with Roundabout

Constructed in 2002

Many citizen complaints of
side swipe conflicts

105 crashes in 10 years —
more than 70% were drivers
running into roundabout
Signing changes by designer &
did not work

Pedestrians and bicyclists
hate it!

City discusses many options

- improvements in 2015

36
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What are the design flaws
here?

And here?

19



Proposed Changes Considered

Dual lane striping on circulatory road with one lane sections
(Per 2009 MUTCD)
Signs to tell truck drivers to take both lanes (Unsure this will work)
Restriping exits to make them only one lane wide
Advance speed reduction markings to reduce entry speeds closer to

the circulatory design speed of 19mph

What design changes should be implemented?

39
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Diagrammatic Sign for Two Lane Roundabout

This is a better size & ™

Union Gap (Yakima), WA
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Waste of time

Dangerous

Waste of money

Put it back the way it was

Who is going to pay for the repairs

for the damaged curbs

Can you get this project stopped?
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Truck Path With Gore Striping (NCHRP 672)

e

_‘

Gore striplng Is one
optlon for accommodating

large deslgn vehlcles \ A '
WB-67 (WB-20) /\ .

vehlcle path

Source: New York State Department of Transportation (77)
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SOURCES OF OTHER COMMON DESIGN
PROBLEMS

52

52
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Avoid Fixed Objects in the Center Island
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Landscaping
and Aesthetics

(Can help but
be careful!)
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Palm Tree in Roundabout

28



City of La Quinta - Government
3D

Please find the press release below from the Riverside
County Sheriff's Department:

On July 31, 2020, at 7:38 AM, La Quinta deputies responded
to Avenue 52 and Avenida Bermudas reference a single
vehicle traffic collision. Investigation revealed driver,
Roberto Ruelas, 20yrs of Lake Elsinore was traveling
eastbound on Avenue 52 when he drove his vehicle into the
raised wall within the round-about. Ruelas was
subsequently arrested for driving under the influence o.
alcohol and booked into the John Benoit Detention Center,

The Riverside County Sheriff's Department encourages all
drivers not to drink and drive and encourages everyone

wear their seatbelt. To report drunk drivers, please call 911
Anyone with any information about this incident is urged to
contact the Riverside County Sheriff's Department, at (760)
863-8990, or they can call anonymous tips at (760) 341-

STOP (7867).
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Sight Distance
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Entering Stream Distance and Circulation Stream Distance

LEGEND
d; Entering stream distance
d; Circulating stream distance

Source: NCHRP 672 59
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What is happening to the red car?.

30



New Roundabout at NB Off Ramp on | 5

What clues are there that somethings
are not quite right here?

31



Source: Omni Means for City of
La Quinta

63
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Webinar Quiz

How many collisions happened at the
Jefferson and Avenue 52 roundabout
over a 10 year period before changes
were made?

a) 75
b) 100
c) 105
d) 85
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Badly Designed Truck Aprons Cause Problems

66
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City Requested Review

Something is wrong with

I,—OI'MMINI
the roundabout [ —cu (oponan

{ — Concrete truck
' / m-1%hm Normal pavement —

Bus driver is complaining

Bus passengers are

complaining

Skid marks show problems

What went wrong?

What should be changed?

67

What is wrong here?

34



And here?

Rear Wheels Mount the 2” High Truck Apron

Video at www.traffexengineers.com

70
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Roundabout Exit Lanes Should Be Well
Marked

72
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What would be a major design concern here?

View video at www.traffexengineers.com

What critical signage is missing here
considering this is a freeway interchange?

37



. T
~Destination Signing
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Sufficient Deflection is Critical

78
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Contra flow: by
pass lane

40



What are Ithe design flaws here?
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| 1 2020 Annual Meeting -0
(GHD; Jaimt Western & Mountain Districts

Steepening the Curve
Roundabouts on Grade

Heather Anderson | Project Manager
June 29, 2020
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Signing and Striping

84
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What are the design flaws here?
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ﬁ@do provideidashed line 18
iehes wide with 3 foot long
ped segments and 3 foot
long gaps between the

segments \

Source: Facilities Developm
Manual Wisconsin Department of
Transportati Figurs 30,10 EXampleof aiernatve pavemant marking design fo siagse nirance fsne
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What's wrong with the sighing here ?
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Webinar Quiz

What are the most common design errors
made by roundabout designers?

a) Inadequate deflection
b) Lack of sufficient sight distance
c) Inadequate/inconsistent signage on
center island and entrance
d) Lack of sufficient advance warning
e) All of the above
92
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Bicycles and Pedestrians
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What are the desigmsflaws here?
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Ramp With ODOT Design

8f(18m)
Typlcal

Source: NCHRP 672

96

96

48



Sepafated bike lane at a roundabout

B 3
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Access rampgean-secrve

O

pedsand BiKes .
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Jonathan French:
The tables for the
roundabout under

are 10’ in length and
have a 3” rise and the
approach ramps are at
a 15:1 slope and the
trailing ramps are
sloped at 2%.

design in Orono, Malne

Raised crosswalk at
roundabout in the UK
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IMPORTANT NOTICE

The FHWA csued 8 new Inbenie Aporoval fer the ARFE in March 2018, For more
miormation, please coneult:

®  Interin Approval 21 mémerandum at [MIML) o [FOE]
®  Frequently Asked Questions at [HIKL]
»  Infarmasianal Brsd s Altssaatios Trastmants st (MU ] ae [20]

Accelerating Roundabout Implementation
in the United States - Volume | of VII

Evaluation of Rectangular Rapid-Flashing
Beacons (RRFB) at Multilane Roundabouts

PUBLICATION NO. FHWA-5A-15-069 SEFTEMBER 2015
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Lighting Levels and Patterns

104
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Overhead Area Wide Lighting (not oriented to
pedestrians)

Pedestrian Oriented Lighting at Crosswalks —
Slightly Ahead of ithe Crosswalk is Preferred
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And Here?
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Check Visibility at Night

Check Visibility at Night
LEDs Retrofits Better!
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Blocked Railroad Crossings

1
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RallieadPXing

Roundabout Circular Road
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Traffic Reversing \
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Temporary Roundabout in
Work Zone Traffic Control Area
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Reqgulatory and Warning Signs for a One -lane Roundabout

s
1. igns shown for only ore 13

2 S Sacnn 0.0 ke guss
S1j0a of rundasouts

3 565 Chagier 5C B masings
= munastouts

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

—=— E=— L compliance

1”‘— ::‘:: 121
121
Webinar Quiz

What one thing did the
contractor do better?

a) The Signing

b) The Striping

c) The Overhead Lighting
d) The Splitter Island

122
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Mini Roundabouts v. Traffic Circles

123

123

ams  Initiative

Roundabouts and Mini Roundabouts S

bressmend

Outreach & Educ

Technical Matenais P it

Other Resources Mtk at Entry

State & Federal Research

National Partners (m.u-lmnm-.-w
circulation

A roundabout 15 a type of circular intersection, but is quade unie a

neighborhood traffic circle or large rotary. Roundabouts have been

proven saler and more eMicient than other types of crcular

Infersections

Cirtulatoey
roadway

Roundabouts have cartain distingueshing features and

characterssiics (a5 shown in the adjacent diagram). While these

noted fepiures are comman o many reundabouts, they are not

always present, as roundabouts are adapted to the context of the

location. In fact, roundabouts dont even need to be parfactly

orculan Successful roundabouts come in all shapes and sizes

Some are oval-, leardrop-, peanul- and dogbone- shaped Some

hawve as few &5 red 1605 and olhers &5 many 4s soc Thers ane

small, simpky mind reundabouls, and larger, MONe COMplex MUIENg e

roundabouts. However, regardiess of sze, crcular shape, or

number of legs, tha fundamental and essential characteristics of all

Toundabouts include sible
Program Contact pedestrian it

Jeffrey Shaw Counterciockwise Flow, Traffic travels counterciockwise
ooy shawiidol gov around a center island

Entry Yiald Control Vehicles entering the roundabout yield 1o traffic already circulating

Source: FHWA Roundabout and Mini Roundabout Guide
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What could be done better?
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Min) P_oumclabo if
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Additional Guidance
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Entry Curves — kept

Slun

‘\\

=

t
v

NCHRP 872
EXHIBIT 6-14

tight by design

Bll'll(l o keep right-hand E/P

Figure 2-9. Entry Curve
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Evaluation of the C-roundabout - an
improved multi-lane roundabout design for
cyclists

December 2012

D Asmus, | Jurisich, TES Ltd, Auckland
D Campbell, Auckland Transport, Auckiand
£ Dunn, Universaty of Auckland, Auckland

NZ Transport Agency research report 310

D S TERNE=
2019 Best Paper

Auchary: WA Gocte, PY. Comaar | Pefers, ASCP: Aoy Tparsaguarns, . FTOE; sthaniel Chacheick

1.0 INTRODUCTION 201M). Sersdar rmssirch
s
Vley Mstra fun comrated St ral s the Fhoesis metm

2.0 SAFETY AND ROUNDABOUTS

The enisting Dl gfd 1ol pyciem, iy opees in
8 sormi awchaive. guidemry sy o grade wih uriae
et T wha st hull e of Bght i operations i 2008
Envenagh J01, there weve 204 oot toties wih &
gl vehucte. Tigure 1 charts the pramary Caunes.of thats
Colluions. The st frequent casse (LI} s motorty
st e e Lo

129

129

ITE International
Roundabout Committee

Presented By:

Lindsey Van Parys, PE
Committee Chair
pu—y
(GHD

Presented to:

ITE Central Coast Section
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Recap of Key Concepts

* Adequate deflection to slow entering
speeds

*  MUTCD/NCHRP 672 compliant signing
and striping

»  Provide additional warning during first days
of roundabout operation

* Avoid large center island fixed objects

* Make center island sufficiently conspicuous

- Provide sufficient approach sight distance

» Provide sight distance across roundabout

* Avoid railroad crossings within 1,000 feet

* Provide additional advance warning at
isolated roundabouts

- Make truck aprons large enough for design
vehicles

* Provide raised splitter islands for
pedestrian safety

> Provide bicycle ramps on approaches

131

ESTIONS ?

A&
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