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October 17, 1997

Mr. John Baumgartner, P.E.
Public Works Director
Town of Addison

P.O. Box 144

16801 Westgrove

Addison, TX 75001

RE: Addison Circle Phase II Public Infrastructure
Addison Circle Geometry
HZI Project No. 01-1822-21

Dear John:

Per your request, we are providing this supplemental report regarding the geometric movements on Addison Circle
from Quorum Drive to Dallas Parkway including the interaction with Spectrum Drive.

There are four major areas that present unusual street conditions which would benefit from further explanation; the east
leg of the round-about; movement around the divided sections of Addison Circle; the interaction of Spectrum Drive and
Addison Circle; and the approach to the Tollway at Addison Circle,

SECTION “A”

The geometry of the East leg of the modern roundabout is per the design by Ourston & Doctors which is presented in a
report dated November, 1995. In addition we have submitted the Phase II design to Ourston & Doctors and they
returned the enclosed letter stating that the layout is in conformance with the original design.

SECTION “B”

Continuing east on Addison Circle through Sections “A” and “B”, a vehicle will encounter a flush median island with a
yield bar and sign which will direct traffic to the right. This vehicle will be required to yield to any traffic making a U-
tum around the esplanade. The pavement at this location is widened to 25” back to back to allow for a WB-50 truck to
maneuver around the turm. The trucks will drive on the flush median to complete the maneuver.

SECTION “C”

This Section of Addison Circle is 19" back to back with head-in parking. The 19° dimensicn is to assist with fire
coverage, however, Gordon Robbins has stated that he needs 24 feet of width. In previous meetings we have discussed
that the esplanade design should be hardscaped for the first 5 feet adjacent to the curb to allow for the encroachment of
fire vehicles. The 19° width is not intended to provide two travel lanes but does allow for a vehicle to pass while
another vehicle is stopped waiting for a parking space. It is possible that vehicles will try to use this space as two lanes
and this may need to be controlied with additional signage in the future.

SECTION “D”

As a vehicle approaches Section “D” of the roadway the choice to U-turn around the esplanade or to continue east on
Addison Circle is available. Again the pavement is widened to 25’ b-b for WB-50 truck traffic, however a flush
median is provided to direct the regular vehicular traffic. All approaches to the esplanade split are signed with advisory
speeds of 15 m.p.h., yield signs and yield bars per Sheet P5 of Addison Circle Phase II Public Infrastructure
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construction plans. Continuing east to Section “E” there is a natural progression to two travel lanes marked with
buttons that continues to Dallas Parkway. The current design calls for a dual right turning movement at Dallas Parkway
and the appropriate signage has been added to direct motorists. Buttons can be added at a future date to taper traffic to
one lane if the dual right turn does not function properly.

The same conditions are encountered when traveling west on Addison Circle except at Section “D”. There is a turning
movement off of Dallas Parkway via a free right turn lane onto Addison Circle. We would recommend not striping
Section “D” westbound for two travel lanes even though there is sufficient width for two vehicles. As a vehicle
approaches the esplanade split there is only space for cne vehicle to maneuver around the flush island. We should
discourage two vehicles from entering this point side by side.

ADDISON CIRCLE / SFECTRUM DRIVE INTERSECTION

The intersection with Spectrum Drive will be treated as a 3-way stop under this design. Although we are providing
conduit with the Phase II construction in the event signals are required in the future, it has not been determined nor is it
the intent of this report to analyze whether signalization is necessary.

Vehicles traveling Spectrum Drive will be required to make two stops at Addison Circle due to the split roadway. We
also propose to raise the section of Spectrum Drive between Addison Circle eastbound and Addisen Circle westbound
to create the illusion of a continuous esplanade area. This condition should not hamper vehicular movement as long as
the intersection remains a three way stop. If the intersection ever becomes signalized where continuous green is
possible in the north south direction on Spectrum the raised section could have a negative effect on traffic flow and
safety without special controls. Special signage, speed limitations and a textural waming could be employed. As a last
resort, the raised area could be lowered to a standard roadway profile with curbs.

In summary, we have addressed the channelization of passenger cars and trucks in this unusual street condition with the
use of signage, flush medians and widening of pavement in critical locations. It is our belief that this geometry will
allow the street to function as planned. However, it should be monitored to see if the actual actions of motorists warrant
future adjustments.
Please call if you have any questions or comments.
Sincerely,
HUITT-ZOLLARS, INC.
T Lt £ WNecpess
David E. Meyers, P.E.
dem/psp
Enclosures

cc: Bryant Nail - Columbus Realty Trust

HAPRONO1182221UB101797.LTR
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Ourston & Doctors

MODERN ROUNDABOUT INTERCHANGES

May 29, 1997

Mr. Andrew C. QOakley, P.E.
Huitt-Zollars, Inc.

3131 McKinney Avenue
Dallas, Texas 75204-2416

Addison Circle East Leg Plan Review

We have reviewed the subject horizontal layout and signing/striping plans. We
find them to be in conformance with the original design that we completed for
the other three legs of the Addison Roundabout. We have marked up the plans to
show necessary corrections for location of some signs and addition of others. We
also offer the following recommendations for the streels east of the roundabout.

1. Usered curb instead of the "No Parking” signs. This will reduce sign
clutter and focus drivers' attention on the roundabout signs.

2. Use one-way signing at both ends of the oval roadway east of the
roundabout.
3. At the entrance to the oval roadway, use a yield stripe. The new

version of the MUTCD.will have this yield stripe, which would also
be consistent with the yield striping at the roundabout.

We look forward to the completion of the roundabout, and we would appreciate
some photographs when it is completed.

RFCFIVED
[JUN 0 21897

HluilisAiiars

Very truly yours,

Peter Doctors, P.E.

5290 Overpass Road, Suite 212 Santa Barbara, CA 93111 805/683-1383
http:/fwww.west.net/~owendee Fax: 805/681-1135
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John Baumgartner

From: Chris Terry
Sent: Tuesday, October 28, 1999 3:28 AM
To: John Baumgartner

Subject: RE: ROUNDABOUT LETTER

Then just give me the hard copy.

~---riginal Message-—-

From: John Baumgariner

Sent: Tuesday, October 26, 1098 8:22 AM

To: Chris Ternry
Subject: RE: ROUNDABOUT LETTER

Chris,

I do not have a draft of the letier that you sent out on the roundabout in the computer. However, |
have hard copy that | can share with you,

John
~---0riginal Messagg-r-—-

From: Chris Terry

Sent: Tuesday, October 28, 1999 817 AM
To: John Baumgartner

Subject: RE: ROUNDABOUT LETTER

John,
Please e-mail me a copy of the previous letter you prepared for my signature on this
issue,
Chris

—---0riginal Message«..--

From: Jehn Baumgartner

Sent: Tuesday, October 26, 19289 7:55 AM
To: Lea Dunn

Ce: Chris Terry

Subject: RE:

Lea,

It is my understanding that traffic issues related to the modern roundabout located at Quorum
Dirive and Addison Circle are being addressed by Chris Terry, Please let me know if | can be of
any further assistance.

Thank you,
John
----=Origiral Message---—

From: - teaDunn - -
Sent; Monday, October 25, 1999 2:.45 PM

To: John Baumngariner
Ce Chris Terry

Subject: FW:



John

If you are the appropriate person, would you please respond to this person. i not, let me know
who | should direct this inquiry to. Thanks,

Les
—---Criginal Message.«---

Erol Wiké Santamarta Faaiiean: SANGEIVANGD. Com
Sent: Thursday, October 21, 1999 9:24 PM
To: ldunn@ci addison.bous
Subject:
Hi,

I recently started to drive down Quorum Dr. through

Addison, to get to my new job on Beltline Rd.

On two separate occasions, 've nearly been struck by
vehicles whipping around the Addison traffic circle.
This traffic circle is exiremely dangerous and
something must be done, hefore someone gets hurt!

1 would like to recommend installing stop signs at all
entry points to the traffic circle. This would at

ieast slow paople down, hefore entering the circle.
Could you please pass this along {o the right parties?
Addison is my most favorite place in the whole

Metroplex!
Thank You,
Mike Santamaria
(972) 8B2-4972/ work
m_santa@@yahoo.com
Do You Yahoo!?

Bid and sell for free at hitp.//auctions.vahoo.com



http:http://auctions.yahoo.com
mailto:santa@yahoo.com
mailto:Idunn@cLaddison.tx.us

Other Traffic Information-
brochures available: -

* Speed Zones and Speed Sumps :

rou have questions, requests or
suggestions concerning traffic,
please call the Engineering

Division at 654-7887.

-In complianice with.the Americans with, Disabilities:
= k AT T R S ot S
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in :
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ENGINEERING DIVISION. -
CITY OF SAN BUENAVENTURA




Jahit Baumgartne

From: Ron Whitehead
Sent: Friday, July 30, 1999 4:44 PM

Ta:
Ce:

John Baumgartner; Chris Terry
Lea Dunn

Subject: RE: Complaint - Speed bumps at Addisen Circle

~~~~~ Original Message-----

From: John Baumgartner

Sent: Friday, July 30, 1959 4:31 PM
Ta: Chris Terry; Ron Whitehead
Ce: Lea Dunn

Subject: FWV: Complaint - Speed bumps at Addison Circle
Jaohn,

No, T want to see how it works when the development surmounding the circle is in place first.
Aiso, we need fo see what effect the sculpture has. | think it is too early. [n the spring we
can reevaluate, 'We might want to place other traffic calming devices out there or an
occassional stop sign.

Ron

Do you want to have our consuttant (Huitl-Zoltars) evaluate this request and make a
recommendation?

mengunal Messaggm-—
From: =~ “=LeaDunn.77 7 <

Sent: Friday, July 30, 1999 2:256 PM

To: John Baumgartiner

Subject: FW: Complaint - Speed bumps at Addison Circle

John,

Chief Padden forwarded this information to me. Wouid you please follow up with Ms.
Newsom regarding her request. Thanks,

Lea
~eene{Jrighirial Message———
Fronw Gordon Robbins
Sent: Friday, July 30, 1999 9:01 AM
To: Noet Padden

Suabject: Complaint - Speed humps st Addison Circie

I recently was asked by a shop owner at Addison Circle {(Andra Newsom of TRENDS)
whether or not the Town could instali speedbumps on Quorum at the entrances to the traffic
gircle.

Apparently some drivers think it quite sporting to accelerate into the circle and see how fast
they can take the curve {I'm sure none of these people are Audi drivers). Andra says this
wasn't too much of a problem until people started moving into Phase 2. But now that we
have over 420 apartments occupied on the other side of Quorum, miore and more people are
crossing the street each day and the potential for a problem is much greater.



Anyhow, | wanted to forward this complaint through channels to the proper parties. Please
let me know if you have questions.

~{3ordo
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for

ADDISON CIRCLE

November, 1995
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Andrew C. Oakley, P.E.
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ADDISON CIRCLE
MODERN ROUNDABOUT ANALYSIS
MARCH 1, 1996

INTRODUCTION

This report was prepared for Columbus Realty Trust and the Town of Addison as supporting
docurnentation for the design of a "modern roundabout" at the intersection of Quorum Drive and
Miidred Street within the special zoning district known as "Addison Circle”. The report was
prepared by Peter Doctors, P.E., of the firm of Ourston and Doctors, modern roundabout
consultants based in Santa Barbara, California under the direct supervision of Andrew C. Qakley,
P.E., of Huitt-Zollars, Inc., Dallas, Texas, who also edited and contributed to the text.

BACKGROUND/ROUNDABOUT OPERATION

The term "modern roundabout" refers to a type of traffic circle with very special characteristics
of geometry and operation. The concept of the modern roundabout to replace the conventional
traffic circle came about in an attempt to overcome the operational failure that occurs when there
is so much traffic in the circle that gridlock occurs. A modern roundabout operates on a simple
principle already familiar to drivers, the one way street. The principle uses two signs, the YIELD
sign and the ONE WAY sign. A circular roadway is constructed with roads entering like spokes
on a wheel. The circular road is one-way with the entering roads yielding to circulating traffic.
When a driver approaches the roundabout, he/she looks to the lefi to see if anyone is in the circle
and if empty, enters the circle. If someone is in the circle, the entering driver waits for an
appropriate gap in traffic and then enters. Once in the circle the driver has the right of way and
exits the circle when arriving at their chosen road. The primary differences between a modetn

roundabout and a traditional traffic circle are as follows:

. In a roundabout, approaching traffic yields to traffic already in the roundabout whereas,
in many traffic circles, entering traffic has the right of way. A car approaching the

roundabout looks to the left at circulating traffic and determines if a gap is available to



enter the roundabout safely. If there is not a gap available in the circulating traffic
strearn, the driver waits at the yield limit line until a gap is available. The location of the
yield limit line, the presence of a yield sign and the deflection of the vehicle’s path upon
entering the roundabout contribute to making this a simple decision process.

v Traffic entering a roundabout is deflected around the roundabout by geometric features
of both the approach road and the central island. By providing this deflection, the vehicle
speeds are reduced, making decisions for the driver easier as well as increasing the safety
of the intersection. The roundabout is the safest form of intersection and the deflection

requirements contribute to this element of safety.

, Approach roads are widened as they near the roundabout to increase their capacity. This
widening is referred to as "flare”. The {lare length is much shorter than a standard
intersection widening. In fact, flare lengths over 80 feet do not provide any significant
increases in capacity. The flare lengths used in the design provide for adequate capacity

without extensive widening of the approaching roadways.

BASIS FOR DESIGN

Design parameters for the modermn roundabout have been developed empirically in Europe and
Australia over the last 30 years. In the last several years, modern roundabouts have gained usage
in the United States. Experimentation with various combinations of entry width, approach width,
entry radius, entry angle and inscribed circle diameter have led to optimum operation under
variable conditions. As a result, cornputer programs have been developed which allow the input
of traffic data and geometric characteristics with resulting output of average delays relating, in

turn, to level of service,

Qurston and Doctors roundabout designs follow technical advice by the British Department of
Transport. The designs of all the modem roundabouts built to date in California, Nevada,
Maryland, and Colorado also follow British design advice and they operate well with little delay

and few accidents.



Traffic performance estimates for the Addison Circle Roundabout were made using the computer
application RODEL. RODEL is based on research by the Transportation Research Laboratory
in the United Kingdom. Approximately $8M was spent on collecting data at 86 different
rounidabouts. From this data, equations inking the various geometric parameters were developed
and applied in the computer application ARCADY and RODEL. This program estimates average
vehicle delay for each approach to the roundabout. The program has been used to analyze
roundabouts in California, both in Long Beach and Santa Barbara, with delay estimates of
RODEL deviating from observed delay by no more than two seconds.

TRAFFIC ANALYSIS

Analysis of the proposed modern roundabout at the intersection of Quorum Drive and Mildred

Street was based on the following facts and assumptions about these roadways.

. Quorum Drive ig a 4-lane divided roadway with recessed parallel parking lanes to

be added to both sides.

. Mildred Street, though technically wide enough to be 4 lanes, is assumed tobe a
2-lane undivided roadway with parallel parking on each side. (However,
approaching the roundabout, a center island is introduced and parking is eliminated

consistent with standard design practice).

. ADT for Quorum Drive at buildout will be 30,000 VPD and ADT for Mildred
Street will be 10,000 VPD.

The directional distribution of post-development peak hour travel routes and the volume of traffic
that would be making each turning movement during the peak hours were both needed in order
to design the roundabout. The volumes and distribution that were used to design the roundabout

for Addison were arrived at based on the following assumptions:



. Only those tracts that face Quorum Drive and/or Mildred Street will be developed
into anything other than multi-family residential uses,

. Based on the proposed land use mix for Phase I, 7% of the floor area proposed

for each mixed-use tract will be developed into non-residential uses.

. The relationship between the number of dwelling units developed on a particular
tract and the amount of available floor area on that tract will be similar throughout

the residential subdistoct,

Based on our understanding that a total of 5,050 multi-family dwelling units are proposed for the
residential subdistrict, and the three assumptions just described, the number of dwelling units that
will ultimately occupy each tract could be calculated. A map of the proposed district indicating
the various development fracts is presented in Figure 1a. The results of the calculation process

are presented in Figure 1b.

Using trip rate information contained within the ITE Trip Generation manual and the San Diego

Association of Governments Nor So Brief Guide of Vehicular Traffic Gerneration Rates of the San

Diego Region, daily and peak hour trip rates were calculated for each tract. The results are

presented in Figure 2.

During the peak hours, site-generated traffic will be distributed about the surrounding roadway

network as follows:

*

15% of site generated traffic will be traveling to or arriving from the north.

-

30% of site generated traffic will be traveling to or arriving from the south.

35% of site generated traffic will be traveling to or arriving from the east.

20% of site generated traffic will be traveling to or arriving from the west.

Based on this distribution, peak hour site traffic was assigned to the adjacent roadways. Then,
based on the "at buildout” daily traffic volumes expected on Quorum Drive as dictated by the
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ADDISDUN CIKCULE MUDCRIN RNUUINIADUU T MUY L O
w% " e —— T e e A e P e oo
;- TRACT OTAL. : AL | RESIDENTIAL | PERCENTAGE.|; NO.OF
; L[ FLOOR ' | :OFTO - DWELLING.
oo AREA*R B RESIDENTIAL. [ UNITS*™ -
™ [ “BYTRACT "I FLOOR | BY TRACT
;. S w LR TR AREAM T
’f 1A 144,500.00 | 10,155.00 134,385.00 3.07 155.00
I-B 130,750.00 9,153.00 121,597.00 2.77 140.00
1-C 150,900.00 10.563.00 140,337.00 3.20 162.00
2-D 176,350.00 0.00 76,550.00 4.03 204.00
2E | 167,500.00 0.00 167,500.00 3.82 193.00 |
2K 518,650.00 0,00 518.650.00 11.84 396.00
: 2L 290,300.00 20,521.00 269 979.00 6.16 311.00 ,
M 206,300.00 14,476.00 192.324.00 4.39 222.00
25 413,800.60 28.566.00 384.834.00 8.78 44,00
2-0 583,800.00 35,606.00 526.194.00 12.01 6G8.00
2-p 393,300.00 27,566.00 366.234.00 8.36 477,00
) 3-F 234,000.00 0.00 284 000.00 6.43 327.00
303 236,600.00 4.00 236,600.00 6.54 330.00
R 351,900.00 24,635.00 527 26700 747 377.00
1 321,250.00 321,250.00 298,762.00 832 34400
7 186,750.00 186,750.00 186,750.00 1.28 215,60
TOTALS 4,289,850.00 693,399.00 3381,963.000 160.00 5,0850.00
e e L — e T
*  As specified on Prelimipary Concept Plan
- Assumed, based on Preliminary Concape Plan
{ FIGURE 1b
Assumed Land Use Mix
T By Tract




ADDISON CIRCLE MODEKN BEOUNDABOU T ANALYSIS

1-B 9,153 140 1271 n 66 81 50
1-C 10,363 162 L473 25 77 94 57 ‘
2-D 0 204 1,281 18 36 84 40|
2-B 0 195 1,211 17 81 80 37 }

| 2k 0 596 1.876 50| 246 27 107 f
2L 20,321 511 2,861 9 143 173 108 |
M 14,476 202 2,029 34 103 126 78 ]
2-N 28,966 a4 4,107 & | 203 243 150 |
2.0 39,606 608 5,650 2| 79 527 204 |
2-P 27,366 2 1501 65| 194 232 144 %
3F 0 527 2,078 8 136 151 61 g
3G 0 330 2,097 28| 157 131 62 |
+H 24,633 377 3,478 58| 14 708 129
31 22,488 343 3,170 52 159 191 118 |
37 ’ 0 215 1352 19 90 88 12

TOTALS 207,887 5,050 9244 | 651 ] 2245 | 2306 | L442 |
e ——. e
* As specified on Prelimipary Concept Flan

bl Assumed, based on Preliminary Concepr Plan
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Town of Addison, and those expected on Mildred Street as predicted by Barton-Aschman
Associates, Inc., along with traffic count data collected on Quorum Drive in 1995, background
traffic volumes were then added to the site generated volumes to create post-development traffic
assignment models. These are presented on Figures 3 & 4 and are the basis for the design of the

roundabout.

DESIGN ANALYSIS

The project post-development volumes were entered into the RODEL model, as were iterative
values for each of the five geometric parameters. The analysis was performed based on achieving
a Level of Service C or above. After several iterations, the model arrived at a roundabout with
acceptable levels of service in both the AM and PM peak hours based on a combination of
geometric variables that created an acceptable urban pedestrian environment while also meeting
the vehicular needs for roundabout operation. The primary elements of the final recommended
geometry are an inner curb radius of 67 feet; an outer curb radius of 100 feet; approximately 33
feet of flare (3 lanes) on the Quorum Drive approaches; and approximately 23 feet of flare (2
lanes) on the Mildred Street approaches. This final geometry is illustrated in Figure 5 and with
a greater level of detail on the construction plans in Appendix A. The RODEL printouts

indicating estimates of average delay on all legs are included herein as Figures 6 & 7.

Geometric information is shown in the upper left hand portion of the RODEL printouts.

Dimensions are in meters. The following symbol key is provided to interpret the variables.

E Entry Width (the width of flare on approach)
v Approach Width

RAD Entry Radius

PHI Entry Angle

DIA Inscribed Circle Diameter (the outer curb)

Estimates of the average delay for all vehicles entering the roundabout are 22.2 seconds per

vehicle for the A.M. peak hour and 11.6 seconds per vehicle for the P.M. peak hour. These
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ADDISON CIRCLE MODERN ROUNDABOUT ANALYSIS
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delays equate to Level of Service € and B during the AM and PM peak traffic hours,
respectively. Level of Service C corresponds with 16 to 30 seconds of delay per vehicle.

Calculations are shown on the aftached Roundabout Level of Service worksheet, Figure 8.

Capacity and delay estimates are made at the 85-percent confidence level. These estimates are
conservative compared to capacity and delay estimates for signalized intersections in the United

States, which are made at the 50-percent confidence level.

FINAL DESIGN AND CONSTRUCTION DRAWINGS

The traffic analysis for design of a modern roundabout results in the horizontal geometry of the
circle itself and its approaches. There are, however, many other consideration and design
elements necessary to produce a complete, functional roadway. These include vertical geometry,
including profiles and typical sections; drainage; pedestrian circulation; relationships to on-street
parking; lighting; signage; markings; and landscape limitations. The basis for design of these
elements is explained in the following paragraphs and the results for the Addison Circle
Roundabout are illustrated on-a partial set of reduced construction drawings which are included

herein as Appendix A.

Grading, Drainage and Readwav Prefile

A unique design approach to the vertical geometry of a modern roundabout has been developed
to provide a safe comfortable driving experience and to facilitate the traffic movements that occur
through the circle. The base element of the design is an imaginary line one-third of the way
between the outer curb and the inner curb. For the Addison Circle Roundabout this distance is
11 feet. The profile of this baseline (or "centerline") is a single phase of a cosine curve whose
apex 1s usually set at the point of the highest entering roadway and whose nadir is 180° away.
For the Addison Circie Roundabout, the base line is the invert of the street with a reverse

parabolic crown approximating a straight crown of 2%. (See Figure 9)

The physical centerline of the travel lanes of each of the entering and exiting roadways is merged
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with the cosine curve to create, in this case, 8 smooth profiles. The result is a roadway that helps
guide the motorist around the circle with minimum undulation in the traveling surface which
would cause discomfort. Drainage is concentrated along the base line and may be collected by

grate inlets as necessary or as desired to minimize flow depth and ponding.

Pedestrian Circulation

All research from Europe and Australia suggests that pedestrians are safer at roundabouts than

at signalized intersections. Lower pedestrian accident rates at roundabouts have been attributed

to three factors:

(1)  Traffic moves slowly, about 15 to 20 miles per hour at roundabouts of this size.

(2)  The pedestrian must look only one way before choosing a large enough gap in traffic to
assure a safe crossing.

3) The pedestrian’s passage is broken into two stages; from the nearside wheelchair ramp to

the refuge in the median island, and from the median island to the farside wheelchair

ramp.

The recommended locations of the pedestrian crossings are shown in Figure 5, indicated by two
concentric dotted circles. More detailed information is shown on the construction drawings
included herein. These locations comply with the recommended distance of between one and
three car lengths from the yield line. A break in the median or splitter island is used for barrier-

free passage across the street.

On-street Parking Locations

The location of on-street parking must be considered so that it does not impair the operation of
the roadway or cause traffic to back up into the roundabout. For entering roadways the location
of the parking should be limited to a minimum 20 foot transition before the BCR (begin curb
return) of the roundabout. For exiting roadways the location of the parking should start at a point

no closer than 100 feet from the inscribed circle diameter. This will allow adequate stopping



sight distance and storage for waiting vehicles.

Lighting Reqguirements

Lighting columns should be arranged around the perimeter of the roundabout in a simple ring,
with the lights equidistant from the center and from each other. Lighting should extend at least
200 feet back along each exit road. Mounting height should be uniform throughout the
intersection and not less than any approach road. Minimum horizontal illuminance at the
curblines should be 1.9 footcandles. The minimum illuminance required should be not less than
the highest level of lighting for any of the approach roads. (Final lighting plans are not included
in Appendix A. Only pedestrian lights are shown at this time).

Signing and Striping Requirements

The approach to signing and striping of a roundabout is similar to other major intersections.
Advance guidance signs are provided to inform motorist of destinations before they enter the
roundabout. Advance warning signs, yield signs, one-way signs or chevron boards and splitter
island guidance signs are also necessary for the roundabout to operate successfully. The nature

of the advance warning signs is somewhat unique to roundabouts and they are illustrated in detail

in Appendix A.

The striping required at a roundabouts consists of a yield legend and yield limit line. The limit
line is not found in the MUTCD, but must be used in a roundabout to indicate the location for

the motorist to yield.

Landscaping Limitations

To provide adequate sight distance as motorists make their way around the circle, significant
landscaping and sculptural features in the central island of this roundabout should be confined
within a diameter of 70 feet. In this area any landscaping or statue can be constructed of infinite

elevation. The remaining 32 feet between this landscaping/statue area and the central island curb



must be landscaped with some type of ground cover or low plant that will not obscure the

driver’s visibility around the circle.

Landscaping of the medians or splitter islands should be limited to a maximum height of 3.5 feet
to allow drivers to see circulating traffic, with exceptions for carefully placed single-trunk trees,

limbed up a minimum of 7 feet.

CONCLUSIONS

The installation of a modern roundabout at the junction of Quorum Drive and Mildred Street will
provide for a safe and efficient intersection. An acceptable level of service can be achieved for
the intersection without the necessity of a traffic signal even during the AM and PM peak hours.
The roundabout will provide an aesthetic benefit to the community through the creation of a
significant space for public art and will help foster the urban environment by reducing the speed

of traffic that might otherwise be experienced on Quorum Drive, without a loss in capacity.



APPENDIX A

ADDISON CIRCLE PHASE I
MODERN ROUNDABOUT

GEOMETRIC PLAN
STREETSCAPE PLAN
ROUNDABOUT PROFILE
APPROACH PROFILES
SIGNAGE & STRIPING PLAN
TRAFFIC SIGN DETAILS
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ADDISON CIRCLE
MODERN ROUNDABOUT ANALYSIS
NOV. 8, 1895

Intr ion

This report was prepared for Columbus Realty Trust and the Town of
Addison as supporting documentation for the design of a "modemn
roundabout" at the intersection of Quorum Drive and Mildred Street within
the special zoning district known as "Addison Circle”. The report was
prepared by Peter Doctors, P.E., of the firm of Qurston and Doctors, modern
roundabout consultants based in Santa Barbara, California under the direct
supervision of Andrew C. Oakley, P.E., of Huitt-Zollars, Inc., Dallas, Texas,
who also edited and coniributed fo the text.

Backaround/Roundabout Operation

The term "modern roundabout” refers to a type of traffic circle with very
special characteristics of geometry and operation. The primary
differences between a modern roundabout and a traditional traffic circle
are as follows:

in a roundabout approaching traffic yields to traffic already in the
roundabout. A car approaching the roundabout looks to the left at
circulating traffic and determines if a gap is available to enter the
roundabout safely. |If there is not a gap available in the circulating
traffic stream, the driver waits at the yield limit line until a gap is
available. The yield limit line, yield sign and the deflection of the
vehicles path upon entering the roundabout contribute to this simple
decision process.

Traffic entering a roundabout is deflected around the roundabout by
geometric features of the both the approach road and the central
island. By providing this deflection, the vehicle speeds are reduced
making decisions for the driver easier as well as increasing the



safety of the intersection. The roundabout is the safest form of
intersection and the deflection requirements provide for this safety,

Approach roads flare on the approach to the roundabout to allow
increases in capacity. The flare length is much shorter than a
standard intersection widening, with flare lengths over 80' not
providing any significant increases in capacity. The flare lengths
used in the design provide for adequate capacity without
unnecessary widening of the roadways.

The concept of the modern roundabout to replace the conventional traffic
circle came about in an attempt to overcome the operational failure that
occurs when there is so much traffic in the circle that gridlock occurs.

A modern roundabout operates on a simple pringiple already familiar to
drivers, the one way street. The principle uses two signs, the YIELD sign
and the ONE WAY sign. A circular roadway is constructed with roads
entering like spokes on a wheel. The circular road is one-way with the
entering roads yielding to circulating traffic.

When a driver approaches the roundabout, he/she iocks o the left 1o see if
anyone is in the circle and if empty, enters the circle. If someone is in
the circle, the entering driver waits for an appropriate gap in traffic and
then enters. Once in the circle the driver has the right of way and exits
the circle when arriving at their chosen road.

Basis For Design

Design parameters for the modern roundabout have been developed
empiricaily in Europe and Australia over the last 30 years. In the last
several years, modern roundabouts have gained usage in the United States.
Experimentation with various combinations of entry width, approach
width, entry radius, entry angle and inscribed circle diameter has led to
optimum operation under variable conditions. As a result, computer
programs have been developed which allow the input of traffic data and



geometric characteristics with resulting output of average delays
relating, in turn, to level of service.

Qur roundabout designs follow technical advice by the British Department
of Transport. The designs of all the modern roundabouts built in
California, Nevada, Maryland, and Colorado also follow British design
advice and they operate well with little delay and few accidents.

Traffic performance estimates for the Addison Circle Roundabout were
made using the computer application RODEL. RODEL is based on research
by the Transportation Research Laboratory in the United Kingdom.
Approximately $8M was spent on collecting data at 86 different
roundabouts. From this data, equations linking the various geometric
parameters were developed and applied in the computer application
ARCADY and RODEL. This program estimates average vehicle delay for
each approach to the roundabout. The program has been used to analyze
roundabouts in California, both in Long Beach and Santa Barbara, with
delay estimates of RODEL deviating from observed delay by no more than
two seconds.

Capacity Analysis

The analysis of the proposed modern roundabout at the intersection of
Quorum Drive and Mildred Street was based on the following facts and
assumptions about these roadways:

. Quorum drive is a 4-lane divided roadway.

’ Mildred Street, though technically wide enough to be 4 lanes,
operates as a 2-lane undivided roadway. Parallel parking will be
permitted on both sides of the street, except that, approaching the
roundabout, where a center island is introduced, parking will be
prohibited consistent with standard design practice.



. ADT volumes on Quorum Drive and Mildred Street are expected to
reach 30,000 VPD and 10,000 VPD, respectively, upon buildout of the
proposed development.

The directional distribution of post-development peak hour fravel routes
and the volume of traffic that would be making each turning movement
during the peak hours were both needed in order to design the roundabout.
The volumes and distribution that were used to design the roundabout for
Addison were arrived at based on the following assumptions:

. Only thése tracts that face Quorum drive and/or Mildred Street will
be developed into anything other than multi-family residential uses.

. Based on the proposed land use mix for Phase I, 7% of the floor area
proposed for each mixed-use tract will be developed into non-
residential uses.

. The relationship between the number of dwelling units developed on
a particular tract and the amount of available floor area on that
tract will be similar throughout the residential subdistrict.

Based on our understanding that a total of 5,050 multi-family dwelling
units are proposed for the residential subdistrict, and the three
assumptions just identified above, the number of dwelling units that will
ultimately occupy each tract could be calculated. The resulis of the
calcutation process are presented in Figure 1.

Using trip rate information contained within the Institute of
Transportation Engineers Irip Generaticn manual and the San Diego
Association of Governments ot So Brief Guide icufar  Traffi
Generation Hates for the San Diego Region, daily and peak hour trip rates
were calculated for each tract. The results are presented in Figure 2,




During the peak hours, site-generated traffic will be distributed about the
surrounding roadway network as follows:

. 15% of site generated traffic wil be traveling to or arriving from
the north.

- 30% of site generated traffic will be traveling to or arriving from
the south.

. 35% of site generated traffic wale be traveling to or arriving from
the east.

. 20% of site generated ftraffic will be traveling to or arriving from
the west.

Based on this directional distribution, peak hour site traffic was assigned
to the adjacent roadways. Then, based on the "at buildout" daily traffic
volumes expected on Quorum Drive, as dictated by the Town of Addison,
and those expected on Mildred street, as predicted by Barton-Aschman
Associates, inc.; along with traffic count data collected on Quorum Drive
in 1995, background traffic volume projections were made for each
individual turning movement. The projected background volumes were
then added to the site generated volumes to create post-development
traffic assignment models. These are presented on Figures 3 & 4.

The projected post-development volumes were entered into the RODEL
model, as were iterative values for each of five critical geometric
parameters. Geometry was established and adjusted to reflect the
following:

. Space limitations imposed by the proposed right-of-way, proposed
davelopment and existing streets.

. Spatial relationships dictated by good urban design following the
Roundabout Design Guidelines.



. Past experience with roundabout characteristic similar {o the
Addison Circle conditions.

After several iterations, the model arrived at a roundabout with
acceptable levels of service based on an acceptable combination of
geometric variables. The final geometry is illustrated in Figure 5. The
RODEL printouts indicating estimates of average delay on ail legs are
included herein as Figures 6 & 7.

Geometric information is shown in the upper left hand portion of the
RODEL printouts. Dimensions are in meters. The following symbol key is
provided to interpret the variables.

E Entry Width

Y Approach Width

RAD Entry Radius

PHI Entry Angle

DiA Inscribed Circle Diameter

Estimates of the average delay for all vehicles entering the roundabout
are 22.2 seconds per vehicle for the AM. peak hour and 11.6 seconds per
vehicle for the P.M. peak hour. These delays equate to Level of Service C
and B during the AM and PM peak traffic hours respectively. Level of
Service C corresponds with 16 to 30 seconds of delay per vehicle.
Calculations are shown on the attached Roundabout Level of Service
worksheet, Figure 8.

Capacity and delay estimates are made at the 85-percent confidence level.
These estimates are conservative compared to capacity and delay
estimates for signalized intersections in the United States, which are
made at the 50-percent confidence level.



Pedestrian Circulation

All research from Europe and Australia suggests that pedestrians are
safer at roundabouts than at signalized intersections. Lower pedestrian
accident rates at roundabouts have been atiributed to three factors:

{1) Traffic moves slowly, about 15 to 20 miles per hours at roundabouts
of this size.

(2) The pedestrian must look only one way before choosing a large
enough gap in traffic to assure a safe crossing.

(83) The pedestrian's passage is broken into two stages, from the
nearside wheelchair ramp to the refuge in the median island, and
from the median island to the farside wheelchair ramp.

The location of the pedestrian crossing is shown on the attached
roundabout drawing, indicated by two concentric dotted circles. This
location complies with the recommended location of between one and
three car lengths from the yield line. A break in the median will be
necessary for pedestrian access with handicap access if not at grade
level.

n-sireet arki L tions

The location of on-street parking must be considered so that it does not
impair the operation of the roadway or back up into the roundabout. For
entering roadways the location of the parking should be limited to a
minimum 20 foot transition before the BCR (begin curb return) of the
roundabout. For exiting roadways the location of the parking should start
at a point no closer than 100 feet from the inscribed circle diameter.
This will allow adequate stopping sight distance and storage for waiting
vehicles.



Lighting Reguirements

Lighting columns should be arranged around the perimeter of the
roundabout in a simple ring, with the lights equidistant from the center
and from each other. Lighting should extend at least 200 feet back along
each exit road. Mounting height should be uniform throughout the
intersection and not less than any approach road.

Minimum horizontal illuminance at the curblines should be 1.9 footcandles.
The minimum illuminance required should be not less than the highest
level of lighting for any of the approach roads.

Signing and Striping Requirements

The approach to signing and striping of a roundabout is similar to other
intersections. Advance guidance signs are provided to inform motorist of
destinations before they enter the roundabout. Advance warning signs,
yield signs, one-way signs or chevron boards and splitter islands guidance
signs are also necessary for the roundabout to operate successfully.

The striping required at a roundabout consists of a vield legend and vield
fimit ine. The limit line is not found in the MUTCD, but must be used in a
roundabout to indicate the location for the motorist to yield.

Landscaping Limitations

To provide adequate sight distance as motorists make their way around
the circle, significant landscaping and sculptural features in the central
island should be confined within a diameter of 70 feet. In this area any
landscaping or statue can be constructed of infinite elevation. The
remaining 32 feet between this landscaping/statue area and the ceniral
island curb must be landscaped with some type of ground cover or low
plant that will not obscure the driver's visibility around the circle.

Landscaping of the medians should be limited to a maximum height of 3.5

8



to allow drivers to see circulating traffic, with exceptions for carefully
placed single-trunk trees, limbed up a minimum of 7 feet.

nclusion

The installation of a roundabout at the junction of Quorum Drive and
Mildred Street will provide for a safe and efficient intersection. During
the peak hours of the day, an acceptable level of service can be achieved
for the intersection without the necessity of a ftraffic signal. The
roundabout will provide an aesthetfic benefit to the community as well as
reducing speeds adjacent to the roundabout.



ADDISON CIRCLE MODERN ROUNDABQUT ANALYSIS

[ DWELLING. .
© BY TRACT
| 10,155.00 134,385.00 3.07 155.00
9,153.00 121,587.00 2.77 140.00
10,563.00 140,337.00 320 162.00
2-1 176,550.00 0.00 176,350.00 403 204.00
Z-E 167,500.00 0.00 167,500.00 3.82 193.00
2K 518,650.00 0.00 518,650.00 11.84 396.00
2-L 290,300.00 20,321.00 269,975.00 6.16 31100
2-M 206,800.00 14,476.00 192,324.00 4.38 222.00
2N 413,300.00 28,966.00 384,834.00 8.78 444.00
20 565,800.00 39,606.00 526,184.00 1201 608.00
2P 353,800.00 27,566.00 366,234.00 8.36 42200
F 284,000.00 0.00 284,000.00 6.43 327.00
3G 286,600.00 0.00 286,600.00 6.54 330.00
3-H 351,900.00 24,633.00 327 267.00 1.47 377.00
31 321,250.00 321,250.00 298,762.00 6.82 344.00
3. 186,750.00 186,750.00 186,750.00 4.26 215.00
.__T..{}.,TALS 4,589,850.00 | 693,399.00 4,381,963.00 300.20 | 5,050.00
*  Asspecified on Preliminary Concept Plan |
il Assumed, based on Preliminary Concept Plan
FIGURE 1
Assumed Land Use Mix
By Tract

HUITT-ZOUARS



ADDISON CIRCLE MODERN ROUNDABOUT ANALYSIS

TRIPS.GENERATED .
. | PM.PEAK.
. ;A'f?:":':HQ.URf" ‘Ax i
1-A ' 10,115 155 1,409 25 71 30 55
1-B 9,153 140 1,271 7 66 81 50
1-C 10,563 162 1,473 25 77 94 57 ﬂ
2.D 0 204 1,281 18 86 84 40 "
2.E o 193 1,211 17 81 30 17
2K 0 596 1,876 50 | 246 27 107
2L 20,321 311 2,861 49 | 143 173 108
M 14,476 222 2,029 34| 103 126 7|
2N 28,966 444 4,107 69 | 203 243 150
20 39,606 608 5,650 92 279 327 204
2.P 27,566 o 3,901 &5 | 194 232 144
3-F 0 327 2,078 28| 136 131 61
3G 0 330 2,097 % | 137 131 62
3H 24,633 377 3,478 S8 174 208 129
3 22,488 344 3,170 52| 159 191 118
37 ’ 0 215 1,352 19 90 88 ]
TOTALS 207,887 5,050 39,244 651 | 2245 | 2,506 | 1,442
* As specified on Preliminary Concept Plan

& Assumed, based on Preliminary Concept Plan

FIGURE 2

Expected
Traffic Generation Rates
By Tract

HUITT-ZOLARS




ADDISON CIRCLE MODERN ROUNDABOUT ANALYSIS

1)

NORTH
ﬁ-
o5
8D
*|ESE
SINY R
2SI
S
3
,/ J‘&\ MILDRED STREET
78 (23)[55)] uW R [281(3) 31
20z (11 [[5‘1} e o [95)(18) 272
g
S 168 =
=)
N0
SER
0
©Q
1
FIGURE 3
AM. Peak Hour
Site Plus Background
LEGEND o o
[99] SITE GENERATED TRAFFIC VOLUMES (RESIDENTIAL)

(99) SITE GENERATED TRAFFIC VOLUMES (NON-RESIDENTIAL)
999 SITE PLUS BAGKGROUND TRAFFIC VOLUMES HU”T Z)Lm



=

Remove existig
ROUNOABGUT Sioh
o oLAGE ew sion
O exisTiG SUPPORTS

QUORUM DRIVE

BETAL Sen —

s
5
&
S
=
S

ruecnve Tvoe 1-c

N4 NONREFLECTIVE
"SUTToNg pER

AV DETALL SiET

M-2 SOUTH

mSTAL MW Siou
v "5 Bowr

2SI ON NEW
e

T

T remGPLASTIC
RTE SO BN e

I
=i
<

‘
/@ o0 Y

s
00!

Cexe] <
wh_aon
Ea
=

1:
S

= =0
L | (|
30 |

it
I
[FFEeD)
it [EFeED)
30 Uit
= 30
wi

STREET NAME SIGNS

[smmeer nae [0 wourrne

MORRIS AVE.

lm

M-2 NORTH |
ADDISON CIRCLE |

M2 soutn
‘ADDISON CIRCLE

SPECTRUM DR

ADDISON CIRGLE

NOTES:

1. AL TRAFFIC SIGN DESIGN, FABRICATION
ANG_PLACEMENT SHALL CONFORM.TO THE
LATEST ISSUE OF THE “TEXAS MANOAL.
GN GNIFORM, TRAFFIC CONTROL. DEVICES
POR STREETS AND. HIGHWA'

2. STREET NAVE SIGNS ARE TO BE MOUNTED
BER TABLE ON THIS DRAWING.

3.PRIOR TO FINAL INSTALLATION OF SIGNS,
CONTRAGTOR SHALL REVIEW PUACENENT
SONIA T2tk BRI AR 1o
ENSURE PAGRER VISIBILITY RELATIVE 10
COMPLETION OF OTHER IMPROVEMENTS.

4. MOUNTING HEIGHT OF ALL ONE-WAY
WITH' CAEVRON SIGNS SHALL BE I CLEAR
FROM 0P OF CURB TO BOTTOM OF SIGN.

5.SEE SHEET P21 FOR LANE STRIPING DETAILS.

SIGNAGE AND STRIPING PLAN

ADDISON CIRCLE
PHASE Il PUBLIC_INFRASTRUCTURE
TOWN OF ADDISON, TEXAS
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