313 Price Place, Suite #5

Madison, WI 53705

Roundabout Office: 608.238.5000
Engineering Fax: 866.846.5552
www.mtjengineering.com

Technical Memorandum

TO: B. Finley Vinson, PE, PTOE
Director — Street & Engineering Dept., City of Conway, Arkansas
FR: Mark T. Johnson, (PE pending in AR), MTJ Engineering, LLC
RE: Highway 286/Dave Ward Dr. Roundabout Review
DT: February 11, 2015

As requested by the City of Conway, MTJ Engineering, LLC has completed an initial review of
the three proposed roundabouts located along Dave Ward Drive.

This horizontal design review is aimed at identifying potential design deficiencies that may
produce poor safety performance, and provide recommendations for design improvements to
optimize operations and safety performance through improved driver comprehension, slower
speed environment, and fewer conflict points consistent with roundabout, traffic and roadway
engineering principles. The review is broken into two stages as outlined below. This memo is a
summary of Stage I at this time and is focused on the two closely spaced roundabouts.

OVERVIEW

Review and Analysis

STAGE I - Review:
e Proposed Horizontal Geometric Designs
e Perform an Operational Analysis
e Develop Concept Sketch Level Design Recommendations

STAGE II: (to follow)
e Develop Preliminary Geometric CAD format Recommendation
e Complete Written Summary
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Design Composition

Multi-lane high-flow roundabouts require correct composition for optimal safety and
operations. Poor composition will equate to poor performance, lower safety performance, and
public acceptance concerns. Design details are inexpensive and easy to correct, but it can be
very expensive and difficult to correct poor composition once constructed

Poor roundabout performance is less about the individual components (e.g., too big or too
small) and more accurately attributed to the arrangement and relationship of all the geometric
design elements; i.e.,, composition. The composition of geometric design elements is the most
important factor when optimizing safety and operations of a roundabout. Therefore,
consistent with the design principles in the FHWA Roundabout Guide, we have reviewed this
project for conformance to design criteria within available context, operational objectives, and
traffic planning objectives.

The outline shown below reflects the primary framework for this design review and the
Essential Design Elements for Optimal Safety and Operations. This review has identified many
compositional issues with the currently proposed design. We have developed graphics
illustrating the Stage I review finding for the two closely space roundabouts and these are
attached and referenced within this memo.
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ESSENTIAL DESIGN ELEMENTS FOR OPTIMAL SAFETY AND OPERATIONS

The following outline frames the essential design components for designing for optimal
roundabout safety and operations.

1. Operations/Geometrics: Avoid Over-Design

a. Match Capacity to Demand — Meeting operational requirements and objectives
that allow for safe operations for near- to long-term traffic demand.

b. Minimize lanes = reduce conflict points

Simplify decision-making

d. Evaluate potential future expandability if necessary

o

2. Design Principles

a. Safety — U.S. and U.K. Safety Research

e Fast Path Criteria
e Maximize angle between arms: 90-degree angles preferred

b. Entry Angles/Angles of Visibility

e The U.K.'s Transportation Research Lab (TRRL) determined that entry angle
for multi-lane roundabouts should be in the range of 20-40 degrees.
e Small (flat) ‘entry angles’ promote:
0 Higher entry speeds
0 Merging driver behavior (vs. yield to circulating traffic)
o Difficult left view angle making it difficult to see circulating traffic

3. Improving Driver Messaging and Information Processing

a. Pavement Markings

|l Roundabout
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REVIEW
1. Operations/Geometrics

Safety research indicates that the entering-circulating conflict is a primary contributor to crashes
for multi-lane roundabouts. Therefore, safety benefits can be derived from limiting the number
of entry and circulating lanes to the minimum necessary while still meeting acceptable
operational objectives of delay and queues.

To understand the necessary laneage for these two roundabouts and determine if opportunities
exist for reduced laneage from what is currently proposed, we have conducted an operational
analysis with Rodel v1.88 on the long-range 2036 traffic provide by AHTD. Figure #1 below,
called “Sketch Level Lane Recommendations,” reflects the necessary laneage for acceptable
operations based upon the Long Range 2036 traffic data. This Lane Sketch Graphic reflects
reduced laneage and the associated conflicts, simplifies decision-making, and reduces the need
for future expansion as compared to what is currently proposed.

Rodel Analysis — Accurate for U.S. Capacity Predictions

Rodel is a high definition, robust and accurate roundabout analysis program that utilizes the
U.K. Empirical Capacity Model. Rodel v1.88 extends the application of the U.K. capacity
equations to U.S./North American design practices and principles.

It has been reported that the U.K.-derived capacity predictions may over-predict capacity on
U.S. roundabouts since U.K. drivers are more accustomed to roundabouts. However, review of
U.S. field-measured capacity data collected by FHWA in 2012 demonstrates that there is strong
correlation to Rodel’s capacity predictions. Additionally it's important to note that Rodel utilizes
U.S.-based Queuing and Delay theory equations. Consequently, nothing in this respect is
different from U.S.-based methodologies.

Based upon the strong correlation of Rodel capacity prediction to US data the recommended
laneage as shown below in Figure #1 provides a high level of confidence to meet acceptable

levels of service for the project design-year traffic volumes.

The full operational analysis output is provided separately.
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Figure #1 MT)J Sketch Level Lane Recommendations

#1 Recommended Laneage for accept}e_lble
LOS on 2036 traffic |
East-bound entry shows some sensiti\{li_ty
with 2-lane entry, therefore provisions for
future 3" lane may be advisable.

Its noted that Rodel prediction may be
conservative and actual capacity could be

L]
Accommodate )
possible future 3
Lane-Feeds RT lane
at next roundabout {4 .

#2 Recommendﬂed'
Laneage for acceptable
LOS on 2036 traffic —
No sensitivity with
recommended laneage
shown

Potential future 37 | .|
Lane-Feeds RT lane

at next roundabout
Roundabout
Engineering

2. Design Principles — (a) Fast Paths/Speed Control

The FHWA guide recommends that fast path speeds not exceed 25 mph for single-lane, and 30
mph for multi-lane entries of roundabouts.

Fastest path speeds are an important measure of relative safety predicated on U.K. research
and adopted into U.S. guidance as reflected in NCHRP 672. Quantification of the fast path
speeds in a consistent manner ensures adherence to this primary safety criteria, and this is
incorporated into U.S. roundabout design guidance as reflected in NCHRP 67 and is illustrated
below.

Fastest vehicle paths are developed via the smoothest, fastest path possible for a single vehicle,
in the absence of other traffic and ignoring all lane line markings, traversing through the entry,
around the central island, and out the exit.
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Figure #2 Fast Path Construction Method

— 3 FEET

a - The radius should be measured over a distance of 65 to 80 feet. It is the minimum that occurs along the
approach entry path near the yield point but not more than 165 feet in advance of it.

b - Beginning point is 3 feet from a pavement marking with no curb face present and is 5 feet from the left
curb face (if raised curb median) at a point not less than 165 feet from the yield point. This point is a
continuation of a vehicle path, not a point with deflection. Source: WIDOT FDM

Review Findings - (Attached Exhibits 1 and 2)

Our review found that the fast path analysis conducted on the currently proposed geometrics
do not follow the correct method for the fast path constructs. Therefore, the measurements
made from these erroneous fast path constructs are not accurate and are substantially non-
compliant with FHWA fast path safety criteria. This is illustrated in the attached graphics,
Exhibits 1 and 2.

2. Design Principles - (b) Entry Angles/Angles of Visibility

Small (flat) ‘entry angles’ produce visual cues promoting ‘merging driver behavior’ versus the
desired priority message of 'yield" at entry to circulating traffic. This can also encourage higher
entry speeds. Flat entry angles also force drivers to strain to look over their left shoulders,
creating poor view angles that make it difficult to see circulating traffic.

Review Findings — (Attached Exhibits 3 and 4)
The currently proposed design does not meet minimum design standards for entry angles and
angles of visibility. This issue is illustrated in the attached graphics, Exhibits 3 and 4.
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3. Improving Driver Messaging and Information Processing

Multi-lane roundabouts in high flow conditions involve high visual and perceptual demands
arising from information acquisition and processing requirements. When signing and
pavement marking information are presented in a manner not consistent with driver
expectancy, this can create confusion and excessive crashes. Therefore, from an information
processing perspective, workload demands for these tasks should be reduced by making it
easier for drivers to understand how to drive the roundabout.

Signing and pavement marking guidelines must:

1. Provide clear and easily understood information
2. Minimize detection, reading, and processing time
3. Maximize comprehension

Review Findings - (Attached Exhibit 5)

Line types, weight, and arrangement of pavement marking information are very important.
The proposed design and pavement markings apply a blend of “Turbo” style raised dividers,
with widened lane markings and skips. This arrangement of line types and raised dividers
creates substantial concerns with respect to driver comprehension and safety for vehicular,
motorcycle, and non-motorized traffic (pedestrian safety). Therefore, modifications are
necessary to achieve more consistency with currently recognized pavement marking design
principles in order to optimize driver comprehension. Please see attached graphics, Exhibit 5.
After the Stage I Review is completed, pavement marking recommendations will be finalized.

Stage I Review Summary:

U.S. and international safety research concludes roundabouts are proven to have the least
amount of serious and fatal crashes compared to signalized intersections. However, many U.S.
multi-lane roundabouts are experiencing higher than anticipated or desired minor crashes
caused by less than optimal design elements.

For optimal operations and safety of roundabouts, the visual information must be presented
(designed) to simplify decision making, and provide clear and concise information as to the
correct way to drive the roundabout. If the information presented is contradictory or doesn’t
send the correct message to drivers, then less than optimal safety performance will result.

The primary roundabout design elements — geometrics, signing, and marking — all play a role in
how drivers interact with multi-lane roundabouts. Therefore, the safety performance of a multi-
lane roundabout emerges from the whole system interaction of these design elements.
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Expected Outcomes of Existing Design

Based on this review of the currently proposed design the expected safety outcomes are as
follows:

e The proposed horizontal geometrics and pavement markings are anticipated to create
chronic crash problems to include:
o0 Side swipes and failure-to-yield crashes due to driver confusion and lack of lane
discipline at both entry and exit. This is based on recent case studies with similar
design issues and outcomes within the U.S.

e Reduced pedestrian safety is expected due to:
0 Exit conflicts associated with the geometrics
0 Higher speeds at entry and exit pedestrian crossing locations.

e As currently proposed (with large ICDs and Fast Path Deficiencies) the design does not
adhere to Pedestrian Facilitation goals and objectives as discussed and outlined in
NCHRP 674 — Speeds, Refuge area deficiencies, Pedestrian Beacons (e.g., RRFB, Hawk,
for multi-lane entry/exits designs).

Based on this geometric and pavement markings review, this project requires modifications to
adhere to proven and established design principles and criteria as outlined in NCHRP 672
(FHWA Roundabout Guide 2010). The sketch level optimized design concept presented earlier
in the Tech Memo (Figure #1) provides a concept sketch level design reflecting the laneage
and geometric foundation from which to develop a revised preliminary design.

A revised design is necessary to correct deficiencies of the current design and to apply design
principles to optimize this design such that the expected and desired operational outcomes will
match the actual outcomes. These proposed modifications will provide substantial
improvements in the safety performance, operations, and public/driver acceptance of these
roundabouts.

Please see attachments.
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1CD=260 /
WB-67 = OK \ /

’ CHECKS ARE GOOD \ /

/

<

A555
5

TR

SRR
RIS
L

LEG 2:EB HWY.65B/286 \ LEG 4:WB HWY.655/286 RECOMMENDATION
RI~199'~27 MPH ST Y, L RI~2I9~28MPH

R2~235~261PH e .
R3~206/~27MPH ne Entry (Phi) Angle

Ra~1 4~I7TMPH %) NO LEFT TURN MOVEMENT Pref d

NO RIGHT TURN MOVEMENT 1 7 3% R5~27 3'~30MPH rererre

RI-R2=IMPH ] RI-R2=IMPH «— . (o}

RI-R4=IOMPH i 7 ny iy minimum 40
/S [~8Y

R-120°

PHI=PH~23"

TCD-2607 i
OO0 View Angle

CHECKS ARE GOOD

\ %

WMy
Voo

s

=

X

R

LEG 3:NB S.AMITY ROAD

Preferred o RI~20/~27TMPH

«— . RO~25/'~26MPH
maximum 12 R3~I45~24MPH

RA~T4~17 MPH

R5~273'~30MPH

RI-R2-IMPH

RI-R4=I0MPH

E=440’

[~50"

LEG 3:NB RAMP 3
RI~IB8'~26MPH
RE~195 ~2IMPH
R3I~23I'~28MPH
RA~TA~TUPH
R5~208 ~27 MPH
RI-R2=2MPH

B R MEH a0 Base Plans Provided by:

How were these measured? CHECKS ARE 600D Arkansas State Highway and
Transportation Department - AHTD

CHECKS ARE GOOD ROUNDABOUTS | AND 2
CRITICAl DESIGN PARAMETERS

HWY 286 / DAVE WARD DR.
CONWAY, AR

Madison, WI 53705

PH 1 608.238.5000

FX | 866.846.5552
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www.mtjengineering.com

MTJ REVIEW - GEOMETRIC DESIGN PRINCIPLES
2.3.2015




EXHIBIT #5
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LEG 2:EB HWY.65B/286

RI-Re=IMPH
RI-R4=IOMPH
E=450
L~82

R=120°
PHI-PHI~22
1CD-260"
WB-67 = OK

RI~I199~27 MPH
Re~233'~26MPH
R3~206"~27MPH
R4~7 4 ~[7TMPH

NO RIGHT TURN MOVEMENT

CHECKS ARE GOOD

LEG [:SB N.AMITY ROAD

NO STRAIGHT THROUGH MOVEMENT

R~ ~I7MPH
R5~188'~26MPH
£-300

L~100

R=120"

PHI=PHI/ 2~39 "/ 2~20

1CD-260"
WB-67 = OK

CHECKS ARE GOOD
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LEG 3:NB RAMP 3

FHWA 6.7 PERFORMANCE CHECKS
6.7.2 - Natural Path Deficiency ——*

Driver Expectancy/Confusion Issues Anticipated
with Proposed Raised Dividers and Pavement

Markings
Ped Refuge Width Deficiency
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LEG 4:WB HWY.65B8/286

RI~IB8'~26MPH
RE~195 ~2IMPH
R3I~23I'~28MPH
RA~TA~TUPH
R5~208 ~27 MPH
RI-R2=2MPH
RI-R4-9MPH
E=44.7"

[~45

R-120
PHI-PHI~28°
1CD-260"

WB-67 = OK
CHECKS ARE GOOD

RI~2I9~28MPH
Re~258'~2r MPH
R3~188 ~26MPH

NO LEFT TURN MOVEMENT
R5~27 3'~30MPH
RI-Re=IMPH

E-450

L~89

R=120"

PHI-PHI~23
ICD-260"

WB-67 = OK
CHECKS ARE GOOD

Pavement marking messaging incongruent (TYP)

LEG 2:EB HWY.65B/286
RI~I93' ~26MPH
Re~2l8~25MPH
R3~20/'~27 MPH
R~ ~I7 MPH
R5~122'~22MPH
RI-Re=IMPH
RI-R4-9MPH

E=450

L~86"

R=120
PHI-PHI/ 2~44° / &~22°
1CD-260"

WB-67 = OK

CHECKS ARE GOOD
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LEG 3:NB S.AMITY ROAD
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LEG I: SB_ENTERPRISE LANE
RI~I37'~23MPH
R2~I35'~2IMPH
R3~I50~29MPH
R4~74'~I7TMPH
R5~188'~26MPH

RI-R2=2MPH

RI-R4-6MPH

E-16.5

L'~82

=100

PHI-PHI~22°

ICD-260

WB-50 = OK

WB-67 = OK (EXCEPT WBRT)
CHECKS ARE GOOD

LEG 4:WB HWY.658/286
RI~I198'~27 MPH
Re~230~26MPH
R3~146'~24MPH

RA~7 4~ MPH
R5~I53"~24MPH
RI-R2=IMPH

RI-R4-I0MPH

E-448

L~69

R=120

PHI-PHI~23

1CD=260 /
WB-67 = OK \ /
CHECKS ARE GOOD \ /

RI~20I'~2(MPH
Re~25/'~26MPH
R3~145~24MPH
RA~T4~I7T MPH
R5~27 3'~30MPH

RI-R2=IMPH

RI-R4=IOMPH

E=44.0
L~50°
=120

PHIFPHI~ZI

1CD-260"
WE-67 = OK

CHECKS ARE GOOD

Base Plans Provided by:
Arkansas State Highway and
Transportation Department - AHTD

ROUNDABOUTS | AND 2
CRITICAL DESIGN PARAMETERS

HWY 286 / DAVE WARD DR.

CONWAY, AR

MTJ REVIEW - GEOMETRIC DESIGN PRINCIPLES - FHWA 6.7

2.3.2015

Madison, WI 53705

PH 1 608.238.5000

FX | 866.846.5552
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LEG [:SB N.AMITY ROAD
NO STRAIGHT THROUGH MOVEMENT

R4~7 4 ~ITMPH
R5~188'~26MPH
E=300"
Rito
PHIPHI/ 2~39/2~20° Lﬁ%?é@ﬁ:ﬁ' 6o8/280
WB'er - ox FHWA 6.56 DESIGN PRINCIPLES A
CHECKS ARE GOOD c ook
L. . R5~122'~22MPH
- RI-R2=IMPH
\ 6.5.6 - Elongated Decision Making Zone | [z
\ E=450
N [~867
\ R=120"
N PHI=-PH|/2~44 /2~22°
\ 10D-260
. WB-67 = OK

INW CHECKS ARE GOOD
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LEG 2:EB HWY.65B/286
RI~199'~27 MPH
Re~233'~26MPH
R3~206"~27MPH
R4~7 4 ~[7TMPH

NO RIGHT TURN MOVEMENT
RI-Re=IMPH

RI-R4=IOMPH

E=450

PHI-PHI~22
1CD-260"

WB-67 = OK
CHECKS ARE GOOD

s LEG 3:NB RAMP 3

RI~188'~26MPH

RE~195 ~2IMPH
R3I~23I'~28MPH
RA~TA~TUPH
R5~208 ~27 MPH
RI-R2=2MPH
RI-R4-9MPH
E=44.7"

L,\.

43

1CD-260°
Ws67 - 0K
CHECKS ARE GOOD

F

RI~219~26MPH
R2~256~2TMPH
R3~/68~26MPH

NO LEFT TURN MOVEMENT
R5~27 3~ 30MPH
RI-R2-IMPH

=450

[~8

B2

TCD-2607

WB67 - OK

CHECKS ARE GOOD

How were these measured?

Entry (Phi) Angle

N / LEG 4:WB HWY.658/286 RECOMMENDATION

Preferred
“— minimum 40°

View Angle

<

Preferred
4+— . o
maximum 12
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LEG 3:NB S.AMITY ROAD
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= \\\\\\\Ef
7
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LEG I: SB_ENTERPRISE LANE
RI~I37'~23MPH
R2~I35'~2IMPH
R3~I50~29MPH
R4~74'~I7TMPH
R5~188'~26MPH

RI-R2=2MPH

RI-R4-6MPH

E-16.5

L'~82

=100

PHI-PHI~22°

ICD-260

WB-50 = OK

WB-67 = OK (EXCEPT WBRT)
CHECKS ARE GOOD

LEG 4:WB HWY.658/286
RI~I198'~27 MPH
Re~230~26MPH
R3~146'~24MPH

RA~7 4~ MPH
R5~I53"~24MPH
RI-R2=IMPH

RI-R4-I0MPH

E-448

L~69

R=120

PHI-PHI~23

1CD=260 /
WB-67 = OK \ /
CHECKS ARE GOOD \ /

RI~20I'~2(MPH
Re~25/'~26MPH
R3~145~24MPH
RA~T4~I7T MPH
R5~27 3'~30MPH
RI-R2=IMPH
RI-R4=IOMPH
E=44.0

L~50°

R=120"

1CD-260"

WE-67 = OK
CHECKS ARE GOOD

Base Plans Provided by:
Arkansas State Highway and
Transportation Department - AHTD

ROUNDABOUTS | AND 2
CRITICAL DESIGN PARAMETERS

HWY 286 / DAVE WARD DR.

CONWAY, AR

MTJ REVIEW - GEOMETRIC DESIGN PRINCIPLES

2.3.2015

Madison, WI 53705

PH 1 608.238.5000

FX | 866.846.5552

EM | info@mtjengineering.com
www.mtjengineering.com



LEG [:SB N.AMITY ROAD
NO STRAIGHT THROUGH MOVEMENT
Ra~7 4 ~[7 MPH LEG I:SB _ENTERPRISE LANE
R5~188'~26MPH RI~I37~23MPH

£-300 R2~I35~2IMPH

Lﬂggj R3~150'~24MPH

PP 235 ) o2 LEG 2:EB_HWY.65B/286 gé%@g@%

1CD-060" RI~I93'~26MPH | o

RO~2IG~25MPH =

WE-e7 - ox FHWA 6.56 DESIGN PRINCIPLES e st

CHECKS ARE GOOD R~ ~I7 MPH
RE~122'~22MPH

. RI-R2-IMPH

6.3.3 - Wide Angles Between Legs @ RIRZINEH *
E-450

(~86'

R-I20"

PHI-PHI/ 2~44/ 2~28"

1CD-260"
. ¢ WB-67 - 0K
INW CHECKS ARE 60D

LI \

RI-R4-6MPH
\ E-16.5
' 8o
R=100"
/ PHI-PHI~22"
J '0}4\ ICD-260"
& WB-50 = OK
:,“ N \\\ WB-67 - OK (EXCEPT WBRT)
(] CHECKS ARE GOOD
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LEG 4:WB HWY.658/286
RI~I198'~27 MPH
Re~230~26MPH
R3~146'~24MPH

RA~7 4~ MPH
R5~I53"~24MPH
RI-R2=IMPH

RI-R4-I0MPH

E-448

L~69

R=120

PHI-PHI~23

1CD=260 /
WB-67 = OK \ /

’ CHECKS ARE GOOD \ /

/
oo
555
BRES
RS
R
RS

LEG 2:EB HWY.65B/286 \

RI~199'~27 MPH R R
Re~233'~26MPH
R3~206"~27MPH
R4~7 4 ~[7TMPH

NO RIGHT TURN MOVEMENT
RI-Re=IMPH

RI-R4=IOMPH

LEG 4:WB HWY.65B8/286 RECOMMENDATION

RI~2I9~28MPH .
Re~258'~2r MPH
R3~188 ~26MPH Entry (Phl) Angle

NO LEFT TURN MOVEMENT
R5~27 3'~30MPH Preferred

_Ro- <« . . o
R e minimum 40
(o [~89
R=120"

ICD-260" i
D20 View Angle
CHECKS ARE GOOD PrEferred

W

N
\f.{sg

=

L
o]
L]
I

X

R

LEG 3:NB_S.AMHTY ROAD

o RI~20/~2TMPH

«— . R2~25/~26UPH
maximum 12 R3~I45~24MPH

Ra~74~I7UPH

R5~273'~30MPH

RI-R2-IMPH

RI-RA-IOMPH

440’

(~50'

LEG 3:NB RAMP 3
RI~IB8'~26MPH
RE~195 ~2IMPH
R3I~23I'~28MPH
RA~TA~TUPH
R5~208 ~27 MPH
RI-R2=2MPH
RI-R4-9MPH
E=44.7"

WEe Base Plans Provided by:
How were these measured? CHECKS ARE 600D Arkansas State Highway and
Transportation Department - AHTD

CHECKS ARE GOOD ROUNDABOUTS | AND 2
CRITICAl DESIGN PARAMETERS

Madison, WI 53705

PH 1 608.238.5000

FX | 866.846.5552

EM | info@mtjengineering.com
www.mtjengineering.com
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LEG 2:EB HWY.65B/286

RI~I199~27 MPH
Re~233'~26MPH
R3~206"~27MPH
R4~7 4 ~[7TMPH

NO RIGHT TURN MOVEMENT
RI-Re=IMPH

RI-R4=IOMPH

E=450

L~82

1CD-260"
CHECKS ARE GOOD _Z

WB-67 = OK >

LEG [:SB N.AMITY ROAD

NO STRAIGHT THROUGH MOVEMENT
R~ ~I7MPH

R5~188'~26MPH

£-300

L~100

R=120"

LEG 2:EB HWY.65B/286

PHI-PHI/2~39 / 2~20° RI~193'~26MPH
/CDiZ60j RE~2IE ~2E5MPH \-
Weer Ok on FHWA 6.56 DESIGN PRINCIPLES R3~20/~Z7HPH \
) R5~122/~22MPH I\
6.3.3 - Wide Angles Between Legs @ ) \
E=45.00 :
. . . 55 7,
6.5.6 - Elongated Decision Making Zone C D &= 72\
PHI-PHI/ 2~44 y 2~22"
o 1CD=260"
\G 6.7.4 - Flat Entry (Phi) Angles === WB-67 - OK =
\I CHECKS ARE GGOD ‘/_,
\\ 6.7.4 - Severe View Angles to Left —T .);/
N a F
¢
S _
S e 32
o - _ P — T >
e e ]
------- é _ 2.—. o - _ _—
. ’/ /2 “'\\ -~
p \
. (£ s s 502 RECOMMENDATION \ %
/e ~219~2 . W77,
o ., | (Ph) Angle WIAVAC
i1 7 % R5~27 3~ 30MPH Pr.efermd - | Our v’,’
gl “— minimum 40 , /
Ai [~89 ' )
/s R=I20 |
4 : .
g ICD-2607 View Angle ’
g WB67 - 0K /
“ CHECKS ARE GOOD < Preferred
g “~ maximum 12°

LEG 3:NB RAMP 3
RI~IB8'~26MPH
RE~195 ~2IMPH
R3I~23I'~28MPH
RA~TA~TUPH
R5~208 ~27 MPH
RI-R2=2MPH
RI-R4-9MPH
E=44.7"

[~45

L43 How were these measured?

1CD-260"
WB-67 = OK
CHECKS ARE GOOD

LEG I: SB_ENTERPRISE LANE
RI~I37'~23MPH
R2~I35'~2IMPH
R3~I50~29MPH
R4~74'~I7TMPH
R5~188'~26MPH

RI-R2=2MPH

RI-R4-6MPH

E-16.5

L'~82

=100

PHI-PHI~22°

ICD-260

WB-50 = OK

WB-67 = OK (EXCEPT WBRT)
CHECKS ARE GOOD

\ L4 ‘a-
' 3 = A
~T=<x&
P =
=z
R \\\\\\\1\%
> 2 Z
Z.
LEG 4:WB HWY.65B/286
RI~198~27 MPH
R2~230'~26MPH
R3~146"~24MPH
', R4~74'~ITMPH
R5~I53"~24MPH
RI-R2=IMPH
‘ RI-R4=10MPH
E=448"
L~69
R=120"
PHI=PHI~23"
1CD=260" /
WB-67 = OK \ /
CHECKS ARE GOGD \ /
LEG 3:NB S.AMITY ROAD
RI~20/~27 MPH
R2~25/~26MPH
R3~145"~24MPH
R4~74'~7 MPH
R5~27 3'~30MPH
RI-R2=IMPH
RI-R4=IOMPH
E=440"
[~50
R=120'
PHIPHI~2
WY Base Plans Provided by:

CHECKS ARE GOOD

Arkansas State Highway and
Transportation Department - AHTD

ROUNDABOUTS | AND 2
CRITICAL DESIGN PARAMETERS

HWY 286 / DAVE WARD DR.
CONWAY, AR

MTJ REVIEW - GEOMETRIC DESIGN PRINCIPLES
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