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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

= 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

e Become familiar with the most current research about on

roundabouts from various publications

e Learn from case studies of roundabouts that were not

designed well and resulted in problems
ASCE .- 3 '-: 3

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




Which Roundabout is the Right Choice?
(Single lane, two-lane or more)

Planning Stages for a Roundabout (NCHRP 672)

Planning Steps

Considerations of Context A Spudy of the Impec of Reundabouts
Potential Applications

Planning-Level Sizing and Space
Requirements

Comparing Performance of
Alternative Intersection Types

Kansas

Economic Evaluation

Public Involvement




Provides New Alternatives

_Table 6.1: Florida DOT Contraindicating Factors for Roundabouts

Factor

Analysis

Physical o geom etric complications that make it
impossible or unscanomical to construd &
roundab out

The conceptual layout Figure 6.5)
demonstrates suitabiltty

Proximity of gencrators of significant traffic that
might have dificulty negotisting the rounds bout.

Mo such generators are known to exist
nEsarky.

Proximity of other traffic control devicesthat would
tequite presmption, such as railrmad tracks,
draviridges, ste.

Mo such traffic contral devices exigt
nearby

Proximity of bottleneck s that would routinely back
up trafic into the roundabout, such as owsrcapacity
signals, freeway entrance ramps

The Perris Boulevard/Sunnymead
Bioulevart intersedtion's impact o this
intersedtion isto be analyzed in the CAR
(see "Recommendations")

Problems of grades or unfavarable topography that
may limit visibility or complicate construction

Topography and grades are favorable:

Intersedtions of a major arterial and a minor arterial
or lncal road whers an unacoeptable delayto the
major mad is created.

Drelay to Sunmym ead Boulevard tra fic is
expeded to be reasonable, to be
confirmed in the CAR.

Heavy pedestian movements that would have
trouble crossing the road becauss of high trafic
volumes.

Pedestrian trafic s light, and no pedestian
attradtions are found on the north sids of
the =treet.

Isolsted intersedions located within & coordinated
signal network

The subject intersection is not found ina
coordinated signal network

Rioadwa ys with reversible lanes for morning and
afternoan peak periods.

Reversible lanes are neither present nor
planned.

Rioutes whers large combination vehices or over-
dimensional vehicles will Fequently uss the
intersaction and insuficient space is availabls

The roundabout will be designed to
accommodate the occasional largs truck

Locations whers vehicles exiting the roundabout
would bs intertupted by downstrsam trafic cantrol
that could creste gueues backing up into the
roundah out.

The Perris Boulevard/S unnymesd
Bouleward interssdion's impact to this
intersedtion isto be analyzed in the CAR

Areas with a large number of cydlists

The intersection istraversed only bythe
accasional cydi

Source: Fhdda Rounda bout Gukde, Section 2.2
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Figure 2: Old US 40 and Somersett Ridge Parkway Roundabout

v Accommodate five legs v Maintain ingress-egress for

v Provide a 180 degree right turn  the trucking firm

v Allow for U-turns of WB-50 v Perpetuate regional bike
tractor trailers route transferring from

v" Ensure stalled vehicles can rpoaa;gway shoulders to bike

be passed
v Incorporate marketing elements
of new residential development

v" Meet the requirements of
state and city standards

Operations Analysis for Proposed Roundabout
(NCHRP 672)

* Data Collection and Analysis

* Analysis Techniques

* Highway Capacity Manual Method

* Deterministic Software Methods

* Simulation Methods

* Lanes needed/approximate size of Inscribed Circle

* Preliminary Right of Way Requirements




Roundabout Capacity Software

* NCHRP 572: NCHRP =

REPORT 572

Both methods
overestimate capacity roundabouts n
for U.S. conditions.
Chapter 3 discussed
models calibration for

US conditions

http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp rpt 572.pdf

Appendix To Report 572

NCHRP

Web-Only Document 94:

Appendixes to
NCHRP Report 572:
Roundabouts in the United States

Contractors Final Report Tor NCHRP Project 265
SuomTied Moy 2005

Watioral Coopaative Highway Rscsarsh Program
TUAHCMOATANG BOTEARSH BEAME

http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_w94.pdf




Roundabout

Characteristics Percent Reduction in
Before Condition # of Sites Crashes
Total PDO Injury

Single Lane,

Urban Stop Controlled 12 69% 67% 80%
Single Lane,

Rural Stop Controlled 9 65% 63% 68%
Multi Lane,

Urban Stop Controlled 7 8% 0% 73%
Urban Signalized 5 37% 31% 75%
All Sites 33 47% 41% 72%

Source: Ken E. Johnson, Mn/DOT Office of Traffic, Safety, and
Technology, Member of Mn/DOT Roundabout Steering Committee

13

NCHRP Report 572-
Roundabouts in the US (2007)

Source: Ken E. Johnson, Mn/DOT Office of Traffic, Safety, and
Technology, Member of Mn/DOT Roundabout Steering Committee

Change in Change in
Intersection Total Crashes Severe Injury
Type after after
Conversion Conversion

All Four-Way Intersections -350/0 '76%
Signalized urban SIMILAR '60%

Signalized Suburban -670/0 TOO FEW

All-Way Stop Controlled SIMILAR SIMILAR

Two-Way Stop Controlled Urban -720/0 _87%
Two-Way Stop Controlled Suburban -320/0 _71 %

Two-Way Stop Controlled Rural -290/0 -81 %




WAO4-N (Port Orchard, WA)

Raw Data

@
=
=
o
[T
o
£
S
c
w
3
=

0 100 200 300 400 500 600 700
Conflicting Flow (veh/hr)

Source: NCHRP 572 15




Selection of Design Vehicle is Critical to the
Design Process

Common Inscribed Circle
Roundabout Configuration Diameter Range*
Mini-Roundabout - 45t0 90 ft (14 t0 27 m)

Single-Lane Roundabout 90 to 150 ft (27 to 46 m)
105t0 150 ft (3210 46 m)

130 to 180 ft (40 to 55 m)

Muitilane Roundabout (2 lanes) WB-50 (WB-15) 150 to 220 ft (46 to 67 m)
WB-67 (WB-20) 165 to 220 ft (50 to 67 m)

Muttilane Roundabout (3 lanes) WB-50 (WB-15) 200 to 250 ft (61 to 76 m)
7 1m

* Assumes 90° angles between entries and no more than four legs. List of possible design vehicles
is not all-inclusive.

Source: NCHRP 672

The Ideal Roundabout Location
- m= =

> [T

|
@ La Quinta Roundabout Interview — April 18.2016,4:00 PM  \gJp omni-means




Addressing Key Issues
Solution To Maintaining Access:

-~
@ La Quinta Roundabout Interview — April 18.2016,4:00 PM gy Smmi.means o

Planning Level Feasibility Analysis

10



Preliminary Design Steps

* Collect information and data

* Run models

» Sketch, find circle location and sketch approaches
» CAD a concept. Recheck/test

* Public outreach

* Go to 30%, retest, Right of way and Utilities

* Public outreach

* Go to 60%

21

Proposed -Photosimu}'&'}ior/ |

- ... Prepared by:
%____gsualrzaﬂon NYSDOT Visudlization Section
, B Visualization ;\2 ]

.

View at Route 9 and Route 67




What Key Geometric Design Parameters Are
Common to ALL Roundabouts?

23

Key Deficiencies

Issues Mostly Due to Compromises — design
team/agency.

Top Most Common Deficiencies:
1. Lack of Deflection

2. Size/Shape Not Optimized/Center Island
Conspicuity

3. Path Overlap Problems

3. Truck Operations Dysfunctional

4. Approach signing and striping inadequate
5. Lack of Qualified Peer Reviews

24

12



Geometric Design Parameters

WV =HaLF mOTH

E=ENTRY ¥IDTH

L' «EFFECTIVE FLARE
LENGTH

R = ENTRY RADIUS

D = NSCRBED CRCLE
DIAMETER

J =ENTRY ANGLE

Source: Facilities Development Manual (Wisconsin) .

Source:
NCHRP 672

26
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There are Many Elements to Consider

* Entry Width * Speed Consistency
* Entry Flare * Entry & Circulating Visibility
* Entry Angle * Splitter Island Design
* Entry Radius * Exit Lanes and Geometry
* Entry Deflection * Appropriate Signing and Striping
* Entry Path Curvature * Pedestrians
* Entry Speeds * Vertical Design Parameters
* Fast Path Speeds * Bicyclists
* Sight Distance * Aesthetics
* Maneuverability of * Trains
trucks

27

Key Elements

Entering vehicles must yield

Use median ‘splitter’ deflection to force lower speeds
before entering roundabout

Vehicles circulate in counter-clockwise direction at 15 - 25
mph

Increasing the angle between arms sharply reduces crash
frequency

Increases in the entry width produce significant increases in
capacity and crash frequency

Crash frequency increases with larger circulating width —
single lane~15-18’ (with truck apron)

28
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VEHICLES IN
ROUNDABOUT

To Donn
Pass R

15



Design Process

Begin by evaluating, checking and learning about the
intersection

Check for Stopping Sight Distance (SSD)
Design process can find a solution to the SSD

Most start by drawing - not recommended

Collect and review adjacent land use data
Obtain existing as built drawings
Review traffic volume data

Review recent crash data

31

Roundabout Design Characteristics

Design Urban @ |  Urban Rural |  Rural
Element Compact | Single-Lane " | Single-Lane | Double-Lane
1

Number of | 3 [ [
1

Lanes | ¢ | L
Typical
max @ | 12 15,000 20,000

ADT |
Splitter
Island raised if Raised Raised
Treatment | possible i_

Mane.
Designt® 50 SUBUS WB-50
Vehicle
Inscribed
Circle BO-100% | 100°-13078
Diameter |

Circulating
Roadway

Design

Speed
Circulating
Roadway 1419 wag | 14y 1419

Width |
Max. Entry
| Design 15 mph 15mph | 20 mph 26 mph 25 mph
| Speed

Entry
| Radius
| Entry Lane
Widths

15-18 mph | 16-20 mph | 20-25 mph

Circulating

2545 | 257L100° | 357-100 100°-200° 40'T120'
|

1448 | 148 1418 2528 1418 2528

Source: Chapter 9, Design Manual, WSDOT

32

16



NCHRP

REPORT 672

Roundabouts:
An Informational Guide

Second Edition

TRANSPORTATION RESEARCH BOWRD

Provide slow entry speeds and
consistent speeds through the
roundabout by using deflection

Provide the appropriate number of lanes
and lane assignment to achieve
adequate capacity, lane volume
balance, and lane continuity

Provide smooth channelization that is
intuitive to drivers and results in,
vehicles naturally using the intended
lanes

Provide adequately for the path of
design vehicles

Design to meet the needs of pedestrians
and cyclists

Provide appropriate sight distance and
visibility for driver recognition of the
intersection and conflicting users

33

Why is Sight Distance Important?

34

17



Important Sight Distance Checks

* Approach sight distance

* Sight distance on circulatory roadway

 Sight distance to crosswalk on exit

* Entering stream sight distance

* Circulating Stream

35

Stopping Sight
Distance

Source: NCHRP 672

36
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Stopping Sight Distance

Computed Distance* Computed Distance*
Speed (km/h) (m) Speed (mph) (ft)

8.1 46.4
18.5 77.0
Nz 112.4
46.2 152.7

63.4 197.8
83.0 2478
104.9 302.7
129.0 362.5
155.5 427.2
184.2 496.7

* Assumes 2.5 s perception-braking time, 3.4 m/s? (11.2 ft/s”) driver deceleration

Source: NCHRP 672

37

Entering Stream Distance and Circulation Stream Distance

LEGEND

d, Entering stream distance
d; Clrculating stream distance

Source: NCHRP 672 38

19



Source: NCHRP 672

39

New building restricts sight distance

20



where

d1 = {14(18}{Vm,w entering }[ fu‘ ]

d2 = ( 1468]{ Mrmﬁw, circulating )( tﬂ }

dy = length of entering leg of sight triangle, ft;
d, = length of circulating leg of sight triangle, ft;

V,ujor = design speed of conflicting movement, mph, discussed below; and
t. = critical headway for entering the major road, s, equal to 5.0 s.

Conflicting
Conflicting Approach Computed Approach Speed Computed
Speed (mph) Distance (ft) (kmv/h) Di {m)

10 734 20 27.8
i5 1104 25 348
20 146.8 3o .7
25 183.5 a5 48.7
30 220.2 40 55.6

st —

—
Note: Computed distances are based on a critical headway of 5.0 s.

41

42

21



The Influence of Driver Sight Distance on
Crash Rates and Driver Speed at Modern
Roundabouts in the United States

THIS PAPER INVESTIGATES INTRODUCTION
The objective of this paper is 1o estab-

THE DRIVER SIGHT DISTANCE lish thar vehicle speeds and crash rares ar

modern roundabouts in the United States
are related to driver sight distance. This
paper investigated the relationship berween
driver sigh distance and passenger vehicle
speeds and vehicke crash rates at round-
PASSENGER VEHICLE SPEEDS abouts in the United States based on data
collected at 26 single-lane roundabouts.
T'he 85th percentile speed parameter was
sebected as an analysis technique because the
RATES AT ROUNDABOUTS current operating speed models for other
roadway dements evaluare design consis-
tency using this parameter. Models were
developed that predict the 85th percentile
BASED ON DATA COLLECTED approach speed, 85th percentile entrance
speed, and the difference berween the 85th
AT 26 SINGLE-LANE percentile approach and 85th percentile
entrance speeds. Models were developed

AS AN INDEPENDENT
VARIABLE TO PREDICT

AND VEHICLE CRASH

IN THE UNITED STATES

throughour the United Stares under the
rescarch project funded by the National
Cooperative Highway Research Program
(NCHRP) project Applying Ronndabomes
in the United Stares (NCHRP 3-65). A
primary objective of NCHRP 3-65 is to
develop new mosdels to estimate the safety
and operational impacts of daby

and to enhance the criteria for the design
of modern roundabouts in the United
Seates. To support this effort, a key com-
ponent of NCHRI 3-65 was the data
collection and the development of a data-
base on facility operation and safety fora
varicty of roundabout sites in the United
States, NCHRI" 3-65 was the first nation-
wide research project to develop a daraser
concerning roundabouts in America and
to investigate the implications of round-
abour design with respect to operational

ROUNDABOUTS. predicr vehicle crash rares ar dabs

Published in the

L Dk

ITE Journal in July 2010

and safery p e.

o™
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CONE-OF-VISION IMPACTS
IN ROUNDABOUTS
FINAL REPORT

Prepared for: Centre of Transportation Engineering & Planning

VERTICAL SIGHT ANGLE

VERTICAL SIGHT ANGLE ..

15°
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,_/I—ST—b_e/D NORMAL LINE OF SIGHT
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Figure 2.3: Driver Field of Vision

44
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What About Drainage?

45

Grade Break Caused Truck Problems

a Crown Line
b Smooth crown Section x-x

Source: Janet Kennedy, Transport Research Laboratory, UK

46

23



Circulatory Roadway Profile

Crest
Vertical Curve

©

Profile: Central Island

47

Negative Slope is Too Severe — Residents
Report Skidding During Wet Weather

K

Participants -what is the design solution?

48

24



What About High Approach Speeds at
Isolated Roundabouts?

49

Successive Reverse May Be Necessary on High Speed
Approaches to Roundabouts — Avoid Making Them
Too Tight for Trucks

L Moderate radius

Source: NCHRP 672 50

25



Smittys Towing Company Staff Member
Nick Armsheimer Reports:

* Collisions occur mostly at night
* Involve mostly just one vehicle
* Involve mostly vehicle damage
* Involve mostly eastbound/westbound traffic

* Smittys Towing has removed 20+ vehicles in the past 12
months

* Nick suggests:

» Remove the roundabout and replace with a traffic signal
» Add more street lights, signs, reflectors

» Make it a two lane roundabout

52
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Participants -what are the design flaws here?

F o

54
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“Freicle
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What Are Key Geometric Design Parameters
for Single Lane Roundabouts?

59

CHAFTER 4 - GEOMETRIC DESIGN OF ROUN D ABOUTS

4.1 DESION VEHICLE

42  APPROACH AND BNTRY CHARACTERETICS

43 CENTRAL BLAND

44  CRCOULATING WIDTH

43 INSCRIBED CIRCLE DIAMETER

446  BXITCURVES

4.7 SPLNTER BLANDS

48 DEFLECTION

481 Deflectionat Roundabouts with One Ciredating Lane

482 Deflection at Roundabouts With Two or Theee Ciroulating Lanes
4%  SIGHT DETANCE REQUIREMENTS

481 Stopping Jight Disterce

492 Oap Acceptarce Sight Distance

453 Other Vishility Corsideraions

410 SUFBRELEVATION AND DR AINAGE

411 STREETS OF UNBQUAL WIDTH AND/OR WIDE MED1ANS
412 ROUNDABOUTS AT "T* INTERSECTIONS

413 PARKING

414 BICYCLE AND FEDESTRIAN DBESIGN CONSIDERATONS
4.15 SPBCIAL CONSIDBRATIONS

416 ROUNDABOUTS ON LOCAL ROADS

417  ATYPICAL ROUNDABOUT EXAMPLE

417

30



ROUNDABOUT GEOMETRICS
(Mypiont for o Lags!)

Figure 4-8. Minimam configuration for a simple roundabout.

419

Why is the Fastest Path so Important?

62

31



Recommended Maximum

or Theoretical Entry Design Speed
Mini-Roundabol 20 mph (30 km/h)
Single Lane 25 mph (40 km/h)
Multilane 25 to 30 mph (40 to 50 km/h)

63

Fastest Path — Single Lane Roundabout (NCHRP 672)

32



Fastest Path — Dual Lane Roundabout (NCHRP 672)

31t (1.0m)

65

R 1 and R 2 Govern Exit Speed and NOT R 3 Due To Short
Acceleration Distance Shown in Red

Actual Exit Speed

e = 20 mph
R3: Only 50 ft accel.
distance to Xwalk

R3:130 f

R2: 50ft Circ. Radius
= 16 mph

ICD =125 ft R1: Entry Radius

Source: Alternate Design Methods for Pedestrian Safety at
Roundabout Entries and Exits (Baranowski) 66

33



South Glens Falls — Elliptical Single Lane

Courtesy Of Howard Mcculloch, NE Roundabouts

3

67

To Accommodate Trucks, Exit Needs to be 17’

Wide - R3 Does NOT Govern Exit Speed
/

50#t Radws Curb = 16 mph ?

130ft Radius = 23mph
R3

68
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Alignment Modified to Create Deflection

Participants -what are the design

35



Dual in Business area

7

What about Trucks?

Note: Wisconsin Act 139 makes it so all vehicular traffic must yield to any
semi or truck 40 ft. or larger when approaching, or in a roundabout,
regardless of which lane the smaller vehicle occupies when in the

roundabout with the semi.

72

36



The Circulatory Roadway Should NOT be Wider Than
18 Feet Excluding the Truck Apron

73

Inscribed Circle for WB 67

140" DIAMETER ROUNDABOUT
We-&1 TURNING PATH

(b) Inscribed circle diameter of 140 ft (43 m)

Source: NCHRP 672

74

37



Truck Apron Design

— Central island area
' — Curb (optional)
/ — Concrete truck apron

slope -1% to -2% outward  Normal pavement —
slope -2% outward

N

Sloping curb

— Central Island area

— Curb (optional)

— Truck apron
slope -1% to -2% outward

fp—

Normal slope
2% inward

2 or  circulatory
roadway width

Truck Apron Transition Options from Circulatory Roadway

~ Surface of truck apron

8ln (200 mm) 12 In (300 mm)
————

2In

=
3in (200 mem)

(b} Kansas Department of Transportation (27)

—=| 12in (300 mm)

— 4 In (20 mm)

() Wisconsi: Dwpwnw ¢ f Veonosmation () (1) New vrk 3ta’a
Department of Transponation (29)

76
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Height ~ 2”

Width will depend
on design
vehicle turning radius

Truck Apron Design
Source: WA DOT Design Manual — Chapter 915

39



Rear Wheels Mount the Truck Apron

Video at www.traffexengineers.com

79

Participants -what is broken here?

40



Trucks in Roundabouts:
Pitfalls in Design and Operations

BEING SIMPLE EXAMPLES,
CASUAL CASE STUDIES

AND SHARTD DESICH
EXPERIERCES, THIS FEATURE

PRESENTS EMERGING SOME NEGATIVE EXPERIENCES

TRUCKS N NORTH AMERICAN
ROUNDABOUTS. THE

AUTHORS POINTTO THENEED o The i regon e
FOR FURTHER RESEARCH

10 IMPROVE AWARENESS

OF DESIGM PITFALLS AND

10 IMPROVE DESIGN

PLANNING AND BEHGHING

ROUNDBABOUTS FOR LARGE i
THE NATURE OF THE TRUCK PROBLEM

TRUCKS, Meders bt o .

Published in the February 2009 ITE Journal

81

Splitter Island and Other Road Users

82
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Splitter Island Layout and Dimensions

! 1on@Em)

100 ft (30 m) desirable
50 ft (15 m) minimum

- See detall "A"

—

Detail *A"

Source: NCHRP 672 83

Don’t Forget Other Road Users

User Dimension

Bicyclist
Length 591t (1.8m) Splitter island width at crosswalk

Minimum operating width 4ft{1.2m) Bike lanixﬂ;z‘;:’;g:za‘:&? adways;

Pedestrian (walking)

Width 1.6ft(0.5m) Sidewalk width, crosswalk width

Wheelchair user

Minimum width 25f(0.75 m) Sidewalk width, crosswalk width
Operating width 3.0t (0.90 m) Sidewalk width, crosswalk width

Person pushing stroller

Length 56ft(1.70 m) Splitter island width at crosswalk
Skaters

Typical operating width 6ft(1.8m) Sidewalk width

Source: (5)

84




) LRRE

i —
fa——r

Thinking of Building

What Are the Key S 00
Geometric Design
Parameters for
Two-Lane
Roundabouts?

www.LRRB.org =

Guiding Principles for Designing MLR
(NCHRP 672)

Lane arrangements to allow drivers to select the
appropriate lane on entry and navigate through the
roundabout without changing lanes

Alignment of vehicles at the entrance line into the correct
lane within the circulatory roadway

Accommodation of side-by-side vehicles through the
roundabout (i.e., a truck or bus traveling adjacent to a
passenger car)

Alignment of the legs to prevent exiting—circulating
conflicts

Accommodation for all travel modes

86
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Crash Frequency Increases With Increasing

Inscribed Circle Diameter (D)

Table 70. Relationship between crashes and geometry, sorted
on crash rates.

Crash Rate
(erashes/MEY)

Average
Number
of Lanes
in Group

Average
nscribed
Circle
Diameter

Average
Daily
Traffic
(veh/day)

Average
Number of
Legs in
Group

Total
Dataset

0.75

1.39

3ft(4l m)

16,606

3.89

First Ten

0.00

1.20

5 fl(29m)

9,295

First Thirty

0.59

\
\ 0.10

1.23

3 (37T m)

14,961

Bottom
Thirty

11.75

\!.69

1.70

y
65 ft (50 m)

20,186

Bottom Ten

18.51

3.03

1.90

150 ft (46 m)

16,734

Legend: MEV = million entering vehicles; veh = vehicles

Source: NCHRP 572

87

Path Overlap

88
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Adding a Lane for Capacity

Source: NCHRP 672 89

Path Overlap is a Problem at MLRs

Figure 2. Path Overlap

SPEED AND TRAIECTORY
OF VEHICLE AT YIELD POINT
DETERMINES NATURAL PATH

Source: Facilities Development Manual (WSDOT)

90
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Interstate 82, Yakima, Washington

arks are a clue

Participants=whatis broken here?

46



Greater Entry Deflection by Increasing ICD (Caution: Larger ICD

will Increase Circulatory Speeds — not Pedestrian Friendly)

NATURAL PATHS OF

VEMICLES DIRECTED INTO
f  PROPER CIRCULATORY

LMES AT YIELD FONT

Source: Facilities Development Manual (WSDOT) .,

Modified Design to Correct Path Overlap

Projection of approach
alignment offset to left

[20 to 35 m] typical)

Large radlus
(R>150 ft [45 m])
or tangent at yleld point

Source: NCHRP 672

94
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Truck Path With Gore Striping (NCHRP 672)

Gore strlping Is one
optlon for accommodating
large deslgn vehlcles

WE-67 (WB-20)
vehlcle path

5
4

Source: New York State Department of Transportation (17)
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Path Overlap Conflicts at Exits

97

At Multilane Roundabouts (MLR), A Tight R3 Exit Radius Will
Cause Exit Overlap and Crashes — R1 and R}Mﬁst Important

‘ H\| 508 sCwrb =16 mph 7
| [ 1

2751t vehicla path

radms = SD'Jﬁh
3

2 =95 ft = 20 mph

98
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Lane Configuration to Resolve Exit Conflicts)

Source: California Department of Transportation (1)

Source: NCHRP 672 99

Sharp Right-turn Lane

100

50



| Right-turn lane desig
is too ’[igh’lit.e.\:‘.'.,t.'{'l

|
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Particip
- ™

Marks aré a clue

ants -what is broken here?
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What Are The Key Geometric Design
Parameters for Mini Roundabouts?

Left-turning Truck Problem at Mini/Small Roundabouts

106




Participants -what went w?b_ng
here that required a retrofit?-.

Mini in London - The White Dot

54



L

minitrolindabouts

miniroundabouts
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Technical Summary

Mini-Roundabouts

-u-u;m.|
Ty
HEU_NN

o Splitter bl ndsat M

1M

DESIGH MANUIAL FOR ROADSAND IREVGES

VOLUMES ROAD GEOMETHY
SECTIONT JU i

PART 2
T

DESIGN OF MIN|ROUNDABOUTS

it fon kg s adbicn
[ A p——r

Possible
Over-Run Area

Figure 64 — Flared Approach with Ceniral Owverrun Area

112
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Car goes over truck aprén WhiCh is""'ju‘s_t_ red color

113

P’art_i_i:ipants -wh'.at-"'are"-'"-t‘he design concerns -
“withithis proposediMini? |

f.

114
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Why Should All Roundabouts Have Exits
Clear at All Times?

115

Minimum Distance to Nearest Access

Min. distance to nearest access 600’ on principal arterial
(distance from splitter island) 300’ on minor arterial
100’ on all collectors

30’ on local access

Source: Roundabout Design Standards
- City of Colorado Springs

116
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Driveway too close

Roundabouts and Signals: Harmony Even
with Increasing Traffic Volumes

CURRENT GUIDANCE s i s dirsion ning VISSIM, 3
SUGGESTS AVOIDING THE oo
PLACEMENT OF ADJACENT

TRAFFIC SIGHAL AND

ROUNDABOUT CONTROLLED

INTERSECTIONS. HOWEVIR,

PRACTITIONERS ARE OFTEN

FACED WITH JUST SUCH

A SITUATION, AND LITTLE

GUIBANCE IS AVAILABLE.

THIS FEATURE BOCUMENTS

THE PERFORMANCE OF

THE EBY CREEK ROAD

CORRIDOR, WHICH HAS

A ROUNDABOUT, TWO

TRAFFIC SIGHALS AND

TWO STOP-CONTROLLED

INTERSECTIONS.

BT WILLARY M. ISERRANDS, PE.

Published in the February 2009 ITE Journal
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Roundabout Close to a Traffic Signal
A T

‘h'rtic_i_pants -what would be
a major aé's«iga‘soncern here?

View video.at www:traffexengingers.com

Roseville Galleria Shopping Center

Source: Fehr and Peers
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Final Design

122
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Finally - Draw Accurately

The design is done — problems largely solved
Now refine and draw exactly (CAD)

Check entry radii and adjust

Check and adjust exit radii

Accurately draw in context of the rough solution

If details are drawn first (bottom up design)
— Parts may be OK but the whole is wrong

Bottom-up designs look stiff and formal
Designs should have a flowing, organic look

Final Check

* Leave design for about 3-4 days

* Review it afresh — things become visible

* Horizontal is now totally FINSHED

* Only now do the vertical design

» Occasionally some horizontal / vertical interaction
* Some horizontal revision may be needed

* Signing and striping

* Refine for multimodal users

* Consider peer review
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Top Eight Most Common Design Deficiencies:

1. Lack of deflection (#1 Key design principle)

2. Size/shape not optimized

3. Truck operations dysfunctional

4. Not site specific design/alternative solutions not considered
5. Lack of qualified peer reviews

6. Final plans not reviewed by roundabout designer

7. Roundabout exit blockage not take into consideration

8. Grades are too severe

125

Two exit lanes create conflicts

g s '.l Severe grade
1

View video at www.traffexengineers.com
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Design Guidance

* Approach grades ~ 3%

* Entry grades < 2%

* Exit grades < 4%

* Circulatory roadway ~ 1.0 to 1.2 x entry width (for single
lane, try 18" with truck apron)

* Two-lane entries into single lane circulatory roadway not
recommended

* Splitter islands are essential

127

Roundabout Safety Review

¥ Is sight distance adequate at all points?

v'Signing easily understood?

v'Consistency among signs/markings to clarify approach?
v'Appropriate warning signs at correct distance from hazards?
v'Does landscaping or other signs obscure visibility?

v'Are the signs appropriate for the design speed?

v'Do markings clearly define routes for lane designations?
v'Are truck paths designed for the largest vehicles?

v'Are markings and sign letter heights adequate? 128
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CASE STUDIES

129

Case Study |

Roundabout in Salem, Connecticut

130

65



Salem Four Corners
FProposed

MODERN ROUNDABOUT

Bob Ross
First Selectman

Town of Salem

May 2009

131
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- RN — - P

Head-On / Turn Collisions, 5 Years

. @ .V
L 7 > .

’ﬁ24 Collisions

PR 27, 2
7 Injuries - 1 fatality /?. W

(52%) 3507 38 Collisions

¥
*
1

| 18 Injurics

CTDOT Profict 156473
Existing Conditions
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Roundabout wi r Markings — Salem, CT

L
..ﬂ_\,__-ﬂ—.—-ﬂﬁ‘a

_sS0uige: Phil Demosthenes

Case Study Il

Challenges of a Y type intersection

(Aerial Photos Provided by Mark Diercks -
City of Palm Desert)

138
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Retention of existing improvements within right of way

of major concern as well as accommodating trucks
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Case Study Il
(Jefferson and Avenue 52 in
La Quinta, CA)

143

Problems with Roundabout

Two lane entry into a single lane 28 foot wide circulatory road
Many citizen complaints because of path overlap

Second highest crash location in the City — entry speed 30 mph but

circulatory speed 19 mph.
Rear-end and sideswipe collisions due to path overlap

105 crashes in 10 years — more than 70% are drivers running into

roundabout

Signing changes recommended by designer have not worked

144
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Single wide circular lane

Dual lane entry intd

single/lane roundabout

=1

rticipants -what broken here?

o.at www.traffexengineers.com
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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

* Participants — what design changes should be implemented?

147

Restriping to a Single Lane Confiquration
to Resolve Exit Conflicts)

Better deflection to reduce
entry speeds

All Approaches to
be Single Lane with Free
Right-turn Lane
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J '

Z2 of slgr) rlels 922 2 9roolarn duz to Yinel Jozid

eestripas, e smu B0

“",Bots dots Tru—mbl

14 collisions per yearteie
after improveme

Roundabout
fails during
Special events

154
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RESEARCH PROGRAMS

™ MDTA

Yivkiatliniey « Vebicos.
Pk, Betors enteri the cacie

Deteston -
a8 ket creudateg radeay

apeed of vancies

High-apesd rursl rserasctons

Intersection Safety Case Study

Roundabouts—
The Maryland Experience
AMaryland Socess Sory

This case study b 00 In  sorkes docamenting succesful

iy 10 dnet The Fellowing quisions:

Hp-omtled o’
- How ey s the s et

o i they b pesecome’
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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

Twe Years Later: Safety, O perations, and Education Lessons from

" et ot entering northbound and departing eastbound.
P St (L2113 2 By Rt (242 82) a. Do not use right turn arrows on approaches to

B the Gty e Weothery, Minmessts

R 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 public
consistent message is shared with the.”

157

%

Pl

Roundabouts: Why is Mn/DOT
Building Them?

Traffic Topics
August 5, 2010

Ken E. Johnson
Mn/DOT Office of Traffic, Safety, and Technology
Member of Mn/DOT Roundabout Steering Committee
ken.johnson@state.mn.us

651-234-7386
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Watch Webinar Videos
TRAPFLX IMGINEERY e PLERCIOONS ©  VICEO LMY ©  Cherts
C r I
transportati

technical
witness s

Traffex Engineers

Integrating a ceep knowdedge of traffic operations, transportation plasning and t-affic safety to provide the expertise
NG SCIUTIONS TOF TrafMic enginesning and [ert Zanon needs.

[xpert Witness Muricipal Services Training Seminars Safety Assessments

www. traffexengineers.com
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Future Webinars

Single Lane, Multi Lane and Mini Roundabouts: Thursday, August 10, 2017 | 12:00
The Operational Aspects p.m. - 1:30 p.m. Eastern Time

L ST G N6 R AV ST S L IESE Thursday, August 17, 2017 | 12:00 p.m.
- 1:30 p.m. Eastern Time

GOELNENA L ST T E O R G T A [T AL BT AR Friday, September 8, 2017 | 11:30 a.m.

and Operations -1:00 p.m. Eastern Time

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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