BURGESS & NIPLE

Engineers m Architects m Planners

Avery-Muirfield Drive
North Corridor Study

% City of Dublin, Ohio

May 2012




Table of Contents

STUDY AREA. ........ccciiiiiniinicnins

TRAFFIC COUNTS . .ciiciicaiiniisisiisisivsisrarsissssssssossisivssossssiivsasssissssisosivamvonsonsivosssoissases

TRAFFIC FORECASTS ......cccrveveee
CRASH DATA. ...

CAPACITY ANALYSIS .

COMPARISON TO 2005 STUDY ..cociiiiiiiiiiiisinssnisiisisissssssssssssss

ROUNDABOUT LAYOUT ....ccciiiiiiiinsinisinnnns
COST ESTIMATES ..ciicisissnsusisossasssorsssassoscssanssasissassionsunasisn
CONCLUSIONS.....ccoiinninennns




List of Tables

TABLE 1 - AVERY-MUIRFIELD DRIVE AT WB US 33/SR 161CRASH TYPES COMPARED

WITH STATEWIDE AVERAGES FOR URBAN INTERSECTIONS .....cccciicnieversnsessssssessassssssnsasines 18
TABLE 2 — AVERY-MUIRFIELD DRIVE AT PERIMETER LOOP/HOSPITAL DRIVE CRASH
TYPES COMPARED WITH STATEWIDE AVERAGES FOR URBAN INTERSECTIONS .......... 20
TABLE 3 - AVERY-MUIRFIELD DRIVE AT PERIMETER DRIVE CRASH TYPES COMPARED
WITH STATEWIDE AVERAGES FOR URBAN INTERSECTIONS ... 21
TABLE 4 — AVERY-MUIRFIELD DRIVE AT POST ROAD CRASH TYPES COMPARED WITH
STATEWIDE AVERAGES FOR URBAN INTERSECTIONS................ dsasasassassisssisesisoss 23

TABLE 5 - LEVEL OF SERVICE AT SIGNALIZED AND ROUNDABOUT INTERSECTIONS .. 26
TABLE 6 —- AVERY-MUIRFIELD DRIVE & PERIMETER LOOP/HOSPITAL DRIVE

CAPACITY ANALYSIS oo ciiiisiieiismieiisasiiississsissasssniesssesssesnesssssssssssssssssassssssesssessssssasssssssssssssssnsssasss 31
TABLE 7 - AVERY-MUIRFIELD DRIVE & PERIMETER DRIVE CAPACITY ANALYSIS....... 33
TABLE 8 — AVERY-MUIRFIELD DRIVE & POST ROAD CAPACITY ANALYSIS....cccovvienenns 35
TABLE 9 — COMPARISON OF TRAFFIC VOLUMES TO 2005 STUDY ...ccovenrinrmnsninnsssssssssseseans 37
TABLE 10 - COMPARISON OF SERVICE LIFE AT INTERSECTIONS TO 2005 STUDY .......... 38
TABLE 11 - ROUNDABOUT COST ESTIMATES......ccoiiiininiininninssenssssssssssssssssssmssmissisas 43

TABLE 12 - ACCESS MODIFICATIONS TO ADJACENT DRIVEWAYS COST ESTIMATES... 43

List of Figures
FIGURE 1 - ACCESS CHANGES FOR ADJACENT DRIVEWAYS......ccoommmmsrmmmssunssssssseee w3
FIGURE 2 — EXISTING TRAFFIC VOLUMES ....ocouuummmmmmsnissssssssssssssssssssins 6
F FIGURE 3 — EXISTING TRAFFIC VOLUMES WITH ACCESS CHANGES .....ccoosssssersssvisssssssnnnes 7
FIGURE 4 — 2030 ASSIGNMENTS — NCHRP 255 METHODOLOGY...... .8
FIGURE 5 — 2030 ASSIGNMENTS — VISSIM METHODOLOGY .ccccuuurvvimmmmmmnsnsssssssssmssssssssssssssssssssns 9
FIGURE 6 — AVERY-MUIRFIELD DRIVE & WB US 33/SR 161 CRASH DIAGRAM .................. 10
FIGURE 7 - AVERY-MUIRFIELD DRIVE & PERIMETER LOOP/HOSPITAL DRIVE CRASH
DIAGRAM ....ooooummmmmmmmmnsessssssssessssssssssssssssssssasasssssssssesssssssssssssssssssssissssssssssssssssssssss 11
FIGURE 8 — AVERY-MUIRFIELD DRIVE & PERIMETER DRIVE CRASH DIAGRAM ............ 12
FIGURE 9- AVERY-MUIRFIELD DRIVE & POST ROAD CRASH DIAGRAM ..ccovnnnnrrrvvivsssnssnns 13
FIGURE 10 - AVERY-MUIRFIELD DRIVE & WB US 33/SR 161 CRASH ANALYSIS GRAPHS
AND TABLE............ B o SR D VP -
FIGURE 11 - AVERY-MUIRFIELD DRIVE & PERIMETER LOOP/HOSPITAL DRIVE CRASH
ANALYSIS GRAPHS AND TABLE ......ocvvcsssesssssussssssssssssssssssssssssssssssssssssssssssssssssmssssssssssssssssssssssssasss 15
FIGURE 12 - AVERY-MUIRFIELD DRIVE & PERIMETER DRIVE CRASH ANALYSIS
GRARHS AND TABLE 5y i e sy R S S 16

i




FIGURE 13 - AVERY-MUIRFIELD DRIVE & POST ROAD CRASH ANALYSIS GRAPHS AND

TABLE ...ttt b st e st b b e e a AR R RS R S NSRS b O S d S S e SRR RS R e e R e b e e A b sR RS SRR S SRR RS 17
FIGURE 14 - VISSIM SCREENSHOT IN 2014 PM PEAK. ...t 28
FIGURE 15 — ORIGINAL TWO-LANE ROUNDABOUT LAYOUT FROM 2005 STUDY ........ccc... 40
FIGURE 16- MODIFIED TWO-LANE ROUNDABOUT LAYOUT WITH CHANGES TO

PERIMETER LOOP/HOSPITAL DRIVE ......cccocvinnnnnns . 41

FIGURE 17- MODIFIED TWO-LANE ROUNDABOUT LAYOUT WITH CHANGES TO
PERIMETER LOOP/HOSPITAL DRIVE AND PERIMETER DRIVE RIGHT TURN LANES..... 42

1




In 2005 the Avery-Muirfield Drive corridor between US 33 and Post Road was analyzed
to determine the existing operational efficiency, future operational deficiencies and the
best/most appropriate long-term operational solutions for the corridor. The analysis
determined that the preferred solution for the intersections of Avery-Muirfield Drive with
Perimeter Loop Road/Hospital Drive, Perimeter Drive, and Post Road was 3-lane
roundabouts. At that time it was determined that two-lane roundabouts would initially be
installed and expanded to 3-lanes in the future when needed.

The purpose of this report is to update the 2005 analysis with current traffic volumes and
future year traffic projections and determine if the 2005 results need to be modified if
they are not valid. The 2005 two-lane roundabout layout will be updated to reflect any
modifications recommended in this report.

Study Area

The study area is Avery-Muirfield Drive from the WB US-33/SR 161 ramp intersection
through the intersection of Post Road. In addition, the driveways to the east and west of
Avery-Muirfield Drive on Perimeter Loop/Hospital Drive and Perimeter Drive were
included in the analysis. These driveways are:

SE Drive for Avery Road Retail Center/Walgreens on Hospital Drive
McDonald’s Access Road on Perimeter Loop
McDonald’s Access Road on Perimeter Drive
Burger King Access Road on Perimeter Drive

The driveways are located very close to Avery-Muirfield Drive and have an operational
and safety impacts to vehicles leaving the Avery-Muirfield Drive corridor. The biggest
concern is with eastbound left turns into the McDonald’s access road on Perimeter Loop
and westbound left turns onto the Burger King access road on Perimeter Drive. As these
left turning vehicles stop and wait for a gap in traffic, vehicles behind them are forced to
stop unexpectedly, creating a rear-end crash potential. In addition, the left turns often
have to be made through queued traffic from the Avery-Muirfield Drive signal, creating a
left turn crash potential. The Burger King access road from Perimeter Drive has a left
turn crash trend with 6 crashes in a three year period. The other three driveways do not
currently have a crash problem; however, as volumes continue to increase in the study
area, the potential for crashes at these driveways will increase. For these reasons, the
following access restrictions will be made at these driveways:

e SE Drive for Avery Road Retail Center/Walgreens — The drive for the Avery
Road Retail Center will be relocated to the south and will remain full access. The
relocated drive will be a “T” intersection with Hospital Drive. The Walgreens
drive will remain in its current location and be converted to a right-in-right-out.

e McDonald’s Access on Perimeter Loop — This drive will be converted to a right-
in-right-out.

e McDonald’s Access on Perimeter Drive — This drive will remain a full access
driveway.




e Burger King Access Road on Perimeter Drive — This drive will be converted to a
right-in-right-out.

Figure 1 shows the preliminary layout for the access changes. When converting to a
right-in-right-out, median islands were used to prevent the left turning movements. This
is a more effective treatment to prevent the left turning movements than the traditional
“pork chop” island on the driveway approaches. Cost estimates for the access changes
can be found in the Cost Estimate section of this report.

Traffic Counts

Manual turning movement counts for the intersections along Avery-Muirfield Drive and
the driveways on Perimeter Loop/Hospital Drive and Perimeter Drive were provided by
the City of Dublin. These counts were conducted in late 2011 and early 2012. From the
counts, the AM peak hour was determined to be 7:30AM-8:30AM. The PM peak was
determined to be from 5:00PM to 6:00PM. The Peak Hour Factor was also determined
from the traffic counts. The PHF is 0.93 and 0.96 for the AM and PM peaks respectively.
Figure 2 shows the existing AM and PM traffic volumes for the study area. Copies of the
traffic counts can be found in the Appendix.

The existing traffic counts were then hand adjusted based on the access restrictions at the
drives east/west of Avery-Muirfield Drive. The existing “access changes” volumes are
shown in Figure 3.
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Traffic Forecasts

2030 traffic forecasts were developed using two different methods. The first used the
methodology established in the NCHRP Report 255. This methodology is an industry
standard and is the same method used by ODOT to develop certified traffic. The second
methodology used a sub-area of the 2030 City of Dublin VISSIM model combined with
the land use assignments from the City of Dublin Travel Demand Model (TDM).

Both methods rely on the existing and future land use projections from the TDM. These
projections show a very large growth between the existing and future years. A couple of
links are shown to increase by more than 100%. In the AM peak, WB US 33 increases
by approximately 129% west of Avery Road. A large portion of this traffic uses the US
42 exit while the rest continues farther west toward Marysville. The link between US 33
and Perimeter Loop/Hospital Drive increases by 128% NB and 82% SB. Most of this
traffic increase is destined for the area between Perimeter Loop and Perimeter Drive, east
of Avery-Muirfield Drive. Finally, the eastbound traffic on Perimeter Drive leaving the
Avery-Muirfield Drive intersection is predicted to increase by 218%. In the PM similar
traffic increases exist but are generally in the opposite direction as the AM peak hour.

The two methodologies were used to develop traffic assignments for the four
intersections along Avery-Muirfield Drive. The turning volumes for the driveways east
and west of Avery-Muirfield Drive were developed using manual assignment methods
based on the estimated growth from the travel demand model. These turning volumes
were developed as follows:

e McDonald’s Access Road with Perimeter Loop and Perimeter Drive — These two
driveway entrances are part of a Traffic Analysis Zone (TAZ) that encompasses
everything east of Avery-Muirfield Drive, south of Perimeter Drive and
north/west of Perimeter Loop. This is a very large area that generates a large
amount of traffic. The portion of the TAZ traffic that would use the two
McDonald’s driveways is small. It was assumed that 10% of the total growth in
the TAZ would use the two drives. Using this assumption, the 2030 in/out
volumes at the driveways would have a 2% growth OUT and 47% growth IN
during the AM peak and an 8% growth OUT and 24% growth IN during the PM
peak over the existing traffic counts.

e The Avery Road Retail Center located west of Avery-Muirfield Drive between
Perimeter Drive and Hospital Drive has two driveways in the study area. One is
on Perimeter Drive, just west of Burger King. The second is on Hospital Drive,
just west of Wendy’s/Tim Horton’s. The Avery Square Expansion Traffic Impact
Study was used to obtain the total In/Out traffic volumes for the Avery Road
Retail Center. The total TAZ growth from the travel demand model was applied
to this count to determine the 2030 entering/exiting volume for all driveways.
Based on the traffic counts and the portion of the parcel where development could
occur, it is assumed that 75% of the total Avery Road Retail Center growth would
use the two study drives in the AM peak and 65% in the PM peak. The final step




assumed that 70% of this growth will be at the Hospital Drive driveway and 30%
at the Perimeter Drive driveway. This growth was applied to the existing counts.

The assignment from method one (NCHRP 255) was compared to the assignments
produced by method two. Overall, the two methodologies compare fairly well. There are
a couple locations where the two processes assumed different paths to get to the same
TAZ but these could potentially be resolved by splitting the TAZ between Perimeter
Drive and Perimeter Loop, east of Avery-Muirfield Drive, into two or three TAZs. There
were a couple locations where the TDM showed a decrease on a link between the existing
and future year. One of these locations was the TAZ for the hospital. Although the land
use/employment data was the same for both years, the 2030 assignment showed a
decrease. The other area that declined in the TDM was Avery-Muirfield Drive north of
Perimeter Drive. This location dropped in the northbound direction during the AM peak
and in the southbound direction during the PM peak. The NCHRP 255 methodology
requires some manual adjustments to balance the future year link assignments. This also
provides the opportunity to raise the assignments so there is not a decline in the future
year. The VISSIM methodology is an automated process that does not include the
manual adjustments. That being said, one location in the VISSIM assignment had to be
manually adjusted to avoid getting a negative traffic assignment. The negative
assignment was caused because the hand calculated volumes for the Avery Road Retail
Center took more traffic off of Hospital Drive than was available. All in all, the two
methodologies created comparable results. Ultimately, the NCHRP 255 assignments
were used for the traffic analysis because the manual adjustment process was able to
address some of the unexpected TDM results that the VISSIM model could not. The
2030 assignments for NCHRP 255 and VISSIM are shown in Figures 4 and 5.




Figure 2 — Existing Traffic Volumes
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Figure 3 — Existing Traffic Volumes with Access Changes




Figure 4 — 2030 Assignments — NCHRP 255 Methodology
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Figure 5 — 2030 Assignments — VISSIM Methodology

L— 820/2%0
—— 1870/510
—— 140/20

AVERY-MUIRFIELD DR

— 10/190
—— 20/260
—— 10190
POST RD 40/330 —1
0o — | | | [
120080 — | = =
cg3
?s‘gé
&
&
:
£
ReE
§§§ L— 20/180 g L— 10/20
— 30/70 —— 140/320 —— 180/750
—— 510/340 | |_ —— 80/410 J —— 30/40
PERIMETER DR 490/680 — 10/200 — 1380/850 ——
80/80 —— |- 200/240 —— -||r 330/240 — ]I-
TS T 3
EE 3 E ey 5 ©
28| & 338
>
- :
E
3
fg §
oS8
SEE | noem -
— 30/100 g
I I et S
10/30 —
om— ||| [ 110 g J “::"0"30
A= K5 S ~ Tl
~ 2 N
83 E”"‘*a»‘%
"‘Q%Qs
R
g §
S~
§ § | — 2230/1400
—— 480/440
DUBLIN METHODIST LANE I |- — 3NAR
g 5
S s
g2 ® Us 33 =

AVERY=-MUIRFIELD DR

XXX = VOLUME HAND ADJUSTED DUE TO NEGATIVE ASSIGNMENT

XXX /XXX = AM PEAK/PM PEAK

AVERY ROAD CORRIDOR NORTH UPDATE

2030 YOLUMES (VISSIM)

BURGESS & NIPLE

MARCH 2012 |  wor 1o scaE




Crash Data

—H— N-18-09 /0T53 /D / W
—p— 12-29-10 / 12:54 /D / D
—H— 12-13-10 / 1833 /D / S
«—H— 08-14-09 /12243 /D /D
4—4¢— 03-01-11 / 10:50 / D / D &—— 02-05-1/13:07 /D /S

/15:33/D/0D

/1530 /D/0D

1/ 1823 /D/ W <«——02-05-09 / 14555 / D/ D
1/14:25/0D/D 4—w—12-18-09 /15:05/D/D
/1406 /D/D «——1N-15-10/13:10/D/D
/18:%5 /D/D O¢«—— 04-03-08 / 09:08 /D /W

WESTBOUND RAMPS

AVERY-MUIRFIELD DR AT
US-33/SR-161 WESTBOUND RAMPS
CRASH DIAGRAM 2008-2011

COLUMBUS, OH

BURGESS & NIPLE
Engineers m Architects m Planners

US-33/SR-161

—— 12-03-N /N33 /0D0/0D

+—u— 03-16-1
+«—u— 05-18-1
«—— 05-09-
Oo+—4— 05-10-1

O+—4— 05-26-

AVERY RD

O+—4— 11-22-11 / 18:40 / N/ W

O+—¢— 08-14-1

o«X— M/ 0/ 8kl / U-¥l-2l
«X— 0/ 0/ Sg:0L / lI-90-60
«X— 070/ 82l / u-2-o0

o«xX— 0/ M0 / 0£:90 / 0I-82-2I

M/ N/ PO/ I-22-U j_j—

asavz okl /7 u-lo-i

M/ 0/ bbbl / B80-LI-LO
Q7 Q/ @Sl / Ol-lg-£g0

M/ 0/ 8lsl / U-6l-80 —H—
a/ Qs ool / 0L-90-2l —H—0
a/av/s skl / 0l-22-p0 —a—>»
Q / a /1SSl / 80-S2-p0 —H—

a/ a/ okl / 01-20-60 —H—>
a/ N/ Usl / 60-gl-ll ——>
a/ N/ uwsl / 60-€l-ll —H—>

a 7/ ma / 0£:L0 / 60-02-10 —¥—>0

M/ Q / 62il / 80-62-2 —W—>

a/ ma / Skl / OL-U-10 ——>

M / 0/ Sk0l / 0I-6l-S0 —#—0

M/ Q /22 / 0l-60-L0 —H—>

a/ N/ g0l / I-20-21 —H—>

a/a/eedl /U-2l-ll ——»
asavsisl /U-80-0l —¥—>

0/ a/ Okgl / 60-L2-S0 —H—>»

a/Q/ seel / U-b2-60 —W—»0

S/ N/ bbi2Z / 01-52-€0 "y

M/ N/ Skl / i-90-2 —>

) a7/ 0/ vol / I-10-€0 j}_ (

a/av/ssew /s 'i)l-SIl'-b'O5

|CL— M/ Q/ Laskl /7 U-02-1L
| a / a/ ozsl / lI-60-80

M/ N/ LO:9O / 01-92-F0

= 1/ N /S8l / 60-L0-10

«—¢— 0/ 0/ 0k:0l / Ol-£-1l

- 5

\—\/P S/ N/ 0l:90 / 01-20-20

NS = NOT STATED

D = DRY
W = WET
S = SNOW

DW = DAWN
DK = DUSK

DATE / HOUR / LIGHT / ROAD CONDITION
LIGHT
D = DAY

DUBLIN METHODIST LANE

Figure 6 — Avery-Muirfield Drive & WB US 33/SR 161 Crash Diagram

10




£
=
"
oY)
=
a
=
w
&
o
&)
v
=
—
a
=
=
2
w
S
=
S
&
S
3
—
—
o
Rt
o
k=
T
o
=9
@
2
o
(=
=
o)
=
i
=
<
]
I
o
P
<
|
~
@
=
=
o
=

PERIMETER LOOP RD

O+—¢— 08-07-10 / 08:20 /D / D

AVERY-MUIRFIELD DR

M/ 0/ 6g:l / 80-0£-10 | —
a ./ a/ si:gl / 60-kl-80 s
a /N / 86l / 0l-0€-0l =
a7/ Qa / kel / 01-60-80 —T_?Q—
0 7 Q / ob:el / Ol-l0-10 —
a/av/ ee8 / 0l-6l- EO—T

)

M/ 0/ 0S:Ll / 60-22-L0 ——>
a/ N/ ougl / Ol-2e-ll ——>
a/ a / skl / 01-20-S0 ——>
M/ N/ 00:L0 / 60-22-10 ——>
M/ Q /80l / LI-92-S0 ——>
M/ 0/ 18/ U-6l-60 ——>

a /7 Ma 7 zé:sl / U-20-ll —H—>

D = DRY
W = WET
S = SNOW
I=ICE
G = GLARE NS = NOT STATED

N = NIGHT
DW = DAWN

DATE / HOUR / LIGHT / ROAD CONDITION
LIGHT
D = DAY

LEGEND

ANGLE CRASH _}
REAR END CRASH —*Li"

LEFT TURM CRASH

HEAD ON CRASH —

08-06-09 / 12115 /D /D —{

05-06-10 / 22:18 / N/ D —y
06-01-08 / 16:27 / D / D —H#—0

AVERY-MUIRFIELD DR AT PERIMETER LOOP RD
CRASH DIAGRAM 2008-201

COLUMBUS, OH

BURGESS & NIPLE
Engineers m Architects m Planners

T—12—13—n /0013 /N /D
6"

h HW

a s 2 / U-pe-80

a / Obk:ll / Ol-£2-1
Ma / 0g£:L0 / OI-LO-0
a / v0:Sl / 01-80-20
a / 00:8l / ll-62-£0
a / Skl / U-£2-S0
a
avs

/
g
/
/
/
/
/ @ /S2:L0 / 80-0L-L0
4

a
a
I
a
a
a
a
a

/va:sl / 01-01-60

I— a / a / 0S:0l / U-9l-60
l_ M/ 0/ £2:8 / U-62-¥0
r“ a/ a /s Skl / U-0l-10
1— a/ a/2sazl / 80-91-10
rﬂ / 0 7 102l / 60-20-L0

_—> 0/ N/ €242 / U-50-10
Ty M/ 0/ SS:8l / 0L-22-60

07-25-1/13:10 /D /D -—xl

HOSPI TAL DRI VE

11




cl

SIBUUE|J m S199)IYdly m Sieauibu]

HO “SNBNNT00  3q4IN 8 SS3IDHNE

1102-6002 WYHIVIQ HSVHD

4O Y3L3NIH3d LV 40 QT13I1J¥INKN-AYIAV

«x— M/ N/ L&:€2 / 60-91-01

Q / %0 / 01:02 / 60-02-80 —*O¥

a/Qa/ Legl / U-£2-50 — >

M/ Qs gsiEl / U-8l-l0 ——0
a7/ Q/ Sksl / 60-20-20 —H—

4 ¥313W [¥3d

AVERY-MUIRFIELD DR

«—#— 0/ N/ 202 / 60-2¢-¢l

«—— (0 / 0/ Okl / 0I-80-SO
+«—— (0 / N / 8g:6l / 11-90-0l

X_q/ N/ g0l 7 u-6l-2t

o
&
29
o R
9_./_....0
RS
N3
=
!/mg
g 8~
® N2z
b L= e
e - )
o _lv

4
=T

M/ N/ SkiZ / o_.um_.uhoL
a/ N/ 2200 / o_.nn_...ul._..‘._|4u nﬂ'ﬂ / @/ LS / 01-90-1l

)

-—
a/ a/eoml / 0l-L2-k0 t

Q/ a7/ 080 / U-Sl-g0 —>

M /0 / 0S:80 / 60-0E-p0 —H—>

a/ a/ s2el / 80-El-50 —H—>
g/ 0/ vl / 60-0l-L0 —¥—O
M/ Qs 9Sil / B0-li-L0 —¥—>
a/ Q / 0z2:80 / Ol-8i-ll —H—>
a/ 0/ 600 / Ol-10-2l —H—>
a/ a/ 0£::0 / 0l-80-2l —#*—¥O
M/ Q0 /S50 / U-l-€0 —H—>

dd 313N 1d3d

+—#— (0 / M0 / SE:L0 / U-S0-10
O+«—4— (0 / 0 / 05:80 / Il-¥0-20

ﬁ. a/ a/ kel / ol-p2-60

HSVEO NNl L
HSYAD TNV
ﬁl W[EREN!

e =

m NVIMLS303d

* ALTVAVS

o} AMTNI

N TOMM

«Ess YonuL

Ow___ 193r80 @44

"/ OUN0I 10 Lo

@UVIS ION=SN V9= 9 - 192430 TWIHEA
=1 WNO=¥ —_ 3dIASIATS
MONS = § NAYQ = RO —— ONDIYE
134 = A J1HOIN = N * HSYHD NO OVEH

: _"..E_ = __nm ...mm_u a..lt.llj HSYAD OM3 HV3Y

NOLLIONOD QYO / LHAIN / WNOH / 3Lva

weader( Ysed) AL JIIWLIdJ 3 AL PPYAIMA-AIAY — § 21n31]




Figure 9— Avery-Muirfield Drive & Post Road Crash Diagram
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Crash Analysis

Avery-Muirfield Drive at WB US 33/SR 161

The crash diagrams and data for this intersection are shown in Figures 6 and 10. From
2009 to 2011, there were 53 crashes at the intersection of Avery-Muirfield Drive and WB
US 33/SR 161. Of those 53 crashes, 39 of them were property-damage only, 14 involved
an injury and there were no fatalities at the intersection during these years. Daily traffic
volumes at the intersection are 10,085 northbound, 20,000 southbound and 18,934
westbound. The crash rate at the intersection is 0.99 crashes per million entering
vehicles.

The number of crashes at the intersection was 13 in 2009, 16 in 2010 and 24 in 2011.

Table 1 shows the percentage of each type of crash at this intersection compared to the
statewide average percentage of crashes by type for urban intersections

Table 1 — Avery-Muirfield Drive at WB US 33/SR 161 crash types compared with
statewide averages for urban intersections

2 % of Statewide Crashes
s # of crashes Yo of crashes
Condition 2009-2011 2009-2011 (Urban Intersections)
2007-2009*
Nighttime 13 24.5 21.8
Wet pavement 14 26.4 22.1
Injury 14 26.4 26.2
Crash type
Rear-end 36 67.9 31.3
Sideswipe 7 13.2 9.2
Left Turn 6 11.3 8.5
Angle 3 5.7 20.6
Fixed Object 1 1.9 7.4

*Statewide averages provided by Traffic Safety Analysis Systems and Services based on Ohio Department of Public Safety crash
records.

The crash severity at this intersection is 26.4%. This is equivalent with the statewide rate
0f 26.2% and below the Dublin citywide rate of 29%.

The predominant crash type at this intersection is rear-end crashes, which account for
almost 68% percent of the intersection crashes. All other crash types and conditions were
near or below the statewide average.

Rear-end crashes — While rear-end crashes are typical of signalized intersections, the
percentage of rear-end crashes at this intersection is high compared to the statewide
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average for urban intersections. This is the most significant pattern of crashes at this
intersection (36 of 53). Between 2009 and 2011, nine of these crashes resulted in an
injury. The problem is especially distinct on the east and north approaches where 35 of
the 37 crashes were rear-end. Since congestion is a common cause for rear-ends,
capacity analysis was performed and is discussed in detail in the Capacity Analysis
section. It is concluded that the intersection operates under congested conditions during
both the morning and evening peak hours. Several crash reports state that vehicles were
stopped in traffic.

Comparison to 2005 Study — The 2005 crash analysis for this intersection showed a
three-year crash total of 56 crashes and a crash rate of 1.20 crashes per million entering
vehicles. The crash severity was 18% and rear-end crashes accounted for 78% of the
total intersection crashes. The crash analysis presented above documents very similar
results. The crash rate (0.99 crashes per million entering vehicles), is a little lower, the
crash severity (26%) is a little higher, and rear-end crashes are the predominant crash

type.

Avery-Muirfield Drive at Perimeter Loop/Hospital Drive

The crash diagrams and data for this intersection are shown in Figures 7 and 11. From
2009 to 2011, there were 39 crashes at the intersection of Avery-Muirfield Drive and
Perimeter Loop/Hospital Drive. Of those 39 crashes, 32 of them were property-damage
only, seven involved an injury and there were no fatalities at the intersection during these
years. Daily traffic volumes at the intersection are 18,226 northbound, 13,247
southbound, 4,814 eastbound and 5,955 westbound. The crash rate at the intersection is
0.84 crashes per million entering vehicles.

The number of crashes at the intersection was 11 in 2009, 14 in 2010 and 11 in 2011.

Table 2 shows the percentage of each type of crash at this intersection compared to the
statewide average percentage of crashes by type for urban intersections.
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Table 2 — Avery-Muirfield Drive at Perimeter Loop/Hospital Drive crash types
compared with statewide averages for urban intersections

Coud # of crashes % of crashes ty&;’ betatIewide Ctrash;es
ondition rban Intersections
2009-2011 2009-2011 2007-2009*
Nighttime 10 25.6 21.8
Wet pavement 7 17.9 22.1
Injury 7 17.9 26.2
Crash type
Rear-end 21 53.8 31.3
Left Turn 12 30.8 8.5
Sideswipe 4 10.3 92
Angle 1 2.6 20.6
Right Turn 1 2.6 0.3

*Statewide averages provided by Traffic Safety Analysis Systems and Services based on Ohio Department of Public Safety crash
records.

The crash severity at this intersection is 17.9%. This is lower than the statewide rate of
26.2% and Dublin citywide rate of 29%. Installing a roundabout at this intersection
would be expected to reduce the severity rate to well below the statewide and citywide
rates.

The predominant crash types at this intersection are rear-end crashes and left turn, which
together account for almost 85% percent of the intersection crashes. All other crash types
and conditions were near or below the statewide average.

Rear-end crashes — While rear-end crashes are typical of signalized intersections, the
percentage of rear-end crashes at this intersection is high compared to the statewide
average for urban intersections. This is the most significant pattern of crashes at this
intersection (21 of 39). Between 2009 and 2011, seven of these crashes resulted in an
injury. The problem is especially distinct on the north and south approaches. Since
congestion is a common cause for rear-ends, capacity analysis was performed and is
discussed in detail in the Capacity Analysis section. It concluded that the intersection
operates under congested conditions during both the morning and evening peak hours.
Several crash reports state that vehicles were stopped in traffic.

Left turn crashes — This is the second most significant (12 of 39) type of crash at this
intersection. Eleven of the left turning crashes involved northbound or southbound left
turning vehicles failing to yield. This crash type can be eliminated with a roundabout.

Comparison to 2005 Study — The 2005 crash analysis for this intersection showed a
three-year crash total of 29 crashes and a crash rate of 0.69 crashes per million entering
vehicles. The crash severity was 21%. Left-turn/angle crashes accounted for 62% and
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rear-end crashes accounted for 31% of the total intersection crashes. The crash analysis
presented above shows slightly different results. The three-year crash total has increased
to 39, crash rate has increased to 0.84 crashes per million entering vehicles, and the
severity has slightly decreased to 18%. While left-turn/angle and rear-end are still the
predominant crash types, rear-end crashes have become the most common, accounting
for 54% of the total intersection crashes. Most of the differences from the 2005 study can
be attributed to how the link crashes on the northbound approach were handled. In this
study, we determined that the link crashes were caused by congestion related to the traffic
signal and included them with the intersection crashes. In the 2005 study there were 13
northbound crashes that were analyzed as link crashes and not included with the
intersection crashes. Had some of these been included with the intersection, the total
crashes, crash rate and severity between the two studies would have been very similar.

Avery-Muirfield Drive at Perimeter Drive

The crash diagrams and data for this intersection are shown in Figures 8 and 12. From
2009 to 2011, there were 28 crashes at the intersection of Avery-Muirfield Drive and
Perimeter Drive. Of those 28 crashes, 19 of them were property-damage only, nine
involved an injury and there were no fatalities at the intersection during these years.
Daily traffic volumes at the intersection are 12,732 northbound, 11,998 southbound,
6,715 eastbound and 5,574 westbound. The crash rate at the intersection is 0.69 crashes
per million entering vehicles.

The number of crashes at the intersection was 8 in 2009, 10 in 2010 and 10 in 2011.

Table 3 shows the percentage of each type of crash at this intersection compared to the
statewide average percentage of crashes by type for urban intersections.

Table 3 — Avery-Muirfield Drive at Perimeter Drive crash types compared with
statewide averages for urban intersections

% of Statewide Crashes
Condition #Z?It[‘i;f; (s]lln]es n/; g;;_ ;z:]slhles (Urban Intersections)
2007-2009*
Nighttime 9 32.1 21.8
Wet pavement 7 25.0 22.1
Injury 9 32.1 26.2
Crash type

Rear-end 15 53.6 313
Left Tum 5 17.9 8.5
Sideswipe 3 10.7 9.2
Angle 3 10.7 20.6
Backing 1 3.6 4.6
Pedestrian 1 3.6 1.4

*Statewide averages provided by Traffic Safety Analysis Systems and Services based on Ohio Department of Public Safety crash

records.
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The percentage of nighttime crashes at this intersection is above the statewide average.
Reviewing the crash reports reveals that the high percentage of nighttime crashes does
not represent a crash problem. Three of the crashes occurred during the AM and PM
peak periods and were congestion related. One involved alcohol and a couple occurred
while the signal was in flash and the vehicles failed to yield.

The crash severity at this intersection is 32.1%. This is higher than the statewide rate of
26.2% and Dublin citywide rate of 29%. Installing a roundabout at this intersection
would be expected to reduce the severity rate to well below the statewide and citywide
rates.

The predominant crash types at this intersection are rear-end crashes and left turn, which
together account for almost 72% percent of the intersection crashes. All other crash types
and conditions were near or below the statewide average.

Rear-end crashes — While rear-end crashes are typical of signalized intersections, the
percentage of rear-end crashes at this intersection is high compared to the statewide
average for urban intersections. This is the most significant pattern of crashes at this
intersection (15 of 28). Between 2009 and 201 1, four of these crashes resulted in an
injury. Since congestion is a common cause for rear-ends, capacity analysis was
performed and is discussed in detail in the Capacity Analysis section. It concluded that
the intersection operates under congested conditions during both the morning and
evening peak hours. Several crash reports state that vehicles were stopped in traffic.

Left turn crashes — This is the second most significant (5 of 28) type of crash at this
intersection. This crash type can be eliminated with a roundabout.

Comparison to 2005 Study — The 2005 crash analysis for this intersection showed a
three-year crash total of 23 crashes and a crash rate of 0.56 crashes per million entering
vehicles. The crash severity was 35%. Rear-end crashes accounted for 52% and left-
turn/angle crashes accounted for 48% of the total intersection crashes. The crash analysis
presented above documents very similar results. The three-year crash total (28) and the
crash rate (0.69 crashes per million entering vehicles), are a little higher, the crash
severity (32%) is a little lower, rear-end and left-turn/angle crashes are the predominant
crash types.

Avery-Muirfield Drive at Post Road

The crash diagrams and data for this intersection are shown in Figures 9 and 13. From
2009 to 2011, there were 33 crashes at the intersection of Avery-Muirfield Drive and Post
Road. Of those 33 crashes, 30 of them were property-damage only, three involved an
injury and there were no fatalities at the intersection during these years. Daily traffic
volumes at the intersection are 11,313 northbound, 14,598 southbound, 2,353 eastbound
and 1,442 westbound. The crash rate at the intersection is 1.01 crashes per million
entering vehicles. While this rate is the highest of the four corridor intersections, the
injury crashes are significantly lower than the other three study intersections.

The number of crashes at the intersection was 10 in 2009, 14 in 2010 and 9 in 2011.
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Table 4 shows the percentage of each type of crash at this intersection compared to the
statewide average percentage of crashes by type for urban intersections.

Table 4 — Avery-Muirfield Drive at Post Road crash types compared with statewide
averages for urban intersections

% of Statewide Crashes
2 # of crashes % of crashes 2
Condition 2009-2011 2009-2011 (Urban Intersections)
2007-2009*
Nighttime 12 36.4 21.8
Wet pavement 13 394 22.1
[njury 3 9.1 26.2
Crash type

Rear-end 14 42.4 31.3
Angle 10 30.3 20.6
Sideswipe 9 27.3 9.2

*Statewide averages provided by Traffic Safety Analysis Systems and Services based on Ohio Department of Public Safety crash
records.

The percentage of nighttime crashes at this intersection is above the statewide average.
Reviewing the crash reports reveals that the high percentage of nighttime crashes does
not represent a crash problem. Five of the crashes occurred during the AM and PM peak
periods and were congestion related. One occurred on ice and one was related to a driver
who was unfamiliar with the roundabout and drifted over the lane line within the
roundabout.

The crash severity at this intersection is 9.1%. This is much lower than the statewide rate
of 26.2% and Dublin citywide rate of 29%. The low crash severity at this intersection
can be attributed to the roundabout at this location.

The predominant crash types at this intersection are rear-end crashes, angle crashes and
sideswipe crashes, which together account for 100% percent of the intersection crashes.
The geometric design of the roundabout was reviewed to determine if the roundabout
design practices used in 2007 may be causing some of the high number of crashes seen at
this intersection. Through this review it was determined that while the design of this
roundabout meets the current design standards, the 170 foot diameter for the roundabout
is on the lower end of the standards. A 180 foot diameter is preferred. The larger
diameter roundabout may have a slight reduction in anticipated crashes, but this is not
expected to be a significant reduction. Other possible causes for each crash type at this
intersection will be addressed in the following discussion.

Rear-end crashes — Rear-end crashes accounted for almost half of the crashes at this
intersection, and are the type most frequently seen at roundabouts. The only rear-end
crash that involved an injury occurred within the circulating lanes, the rest were property-
damage only. Rear end crashes are common at a roundabout as all vehicles entering the
intersection are forced to slow and/or stop at the intersection. As the vehicles approach
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the yield line, the driver is looking left to find an acceptable gap. Often times, a vehicle
will start to enter the roundabout then determine that the gap is not acceptable and stop.
This movement causes the vehicle behind them to move up thinking they have entered
the roundabout, all while the driver is looking left, resulting in a rear-end crash. Through
review of the crash reports, the driver statements typically included a comment similar to
“I thought the vehicle was going and didn’t see them stop.” Further complicating this is
that the intersection is approaching its capacity and with more traffic there 1s more
opportunities for rear-end crashes. There is not a specific countermeasure to address this
crash problem.

Angle crashes — The angle crashes at the intersection involved vehicles entering the
roundabout without yielding to circulating traffic. Most of these crashes (8 of 10)
involved northbound and southbound vehicles failing to yield. The likely cause of these
crashes is simply the traffic patterns at the roundabout. Nearly all northbound and
southbound vehicles travel through with very few turning left. This pattern has
conditioned the drivers to anticipate the destination of the circulating vehicles and not
expect the left turns. For example, a northbound vehicle will approach the roundabout,
see a circulating vehicle and assume it is exiting to the south. The northbound vehicle
will then enter the roundabout only to find that the circulating vehicle continued around
to exit to the east. At this point the angle crash occurs. None of these crashes resulted in
injury, unlike typical angle/left turn crashes at signalized intersections. 50% (4 of 8) at
Perimeter Drive, 7.8% (1 of 13) at Perimeter Loop/Hospital Drive and 33% (3 of 9) of the
angle/left turn crashes at WB US 33/SR 161 resulted in injuries.

Sideswipe crashes — All but two of the sideswipe crashes at the roundabout involved
northbound vehicles in the circulating lanes changing lanes inside the roundabout, with
the majority moving from the outside to the inside lane. Reviewing the crash reports did
not provide a clear indication as to why vehicles were changing lanes within the
roundabout other than the couple that stated they were not paying attention and drifted
over the lane line. There is a possibility that this is related to the cause of the angle
crashes. The northbound/southbound vehicle enters the roundabout, realizes that a
vehicle is there and makes an evasive maneuver, resulting in a sideswipe instead of an
angle crash. If this is the case, it is again a situation where the driver was not paying
attention and there is not a specific countermeasure to address this.

Comparison to 2005 Study — The 2005 crash analysis for this intersection showed a
three-year crash total of 10 crashes and a crash rate of 0.29 crashes per million entering
vehicles. The crash severity was 20%. Rear-end crashes accounted for 60% and left-
turn/angle crashes accounted for 30% of the total intersection crashes. The crash analysis
presented above documents different results. The three-year crash total and crash rate has
increased to 33 crashes and 1.01 crashes per million entering vehicles, respectively. The
crash severity has been cut in half to 9%. Rear-end and angle crashes are still
predominant types, however, sideswipe crashes have appeared as a crash trend. Because
the intersection was signal controlled in the 2005 study and roundabout in the current
study the results are not an apple-to-apple comparison. As discussed above, rear-end
crashes are common at roundabouts. In addition, the unbalanced traffic flows at the
intersection is likely a contributing factor to the number of angle and sideswipe crashes
seen over the last three years.

24




Perimeter Loop/Hospital Drive & Perimeter Drive at Adjacent Driveways
The City of Dublin recorded 22 crashes from 2009 to 2011 along Perimeter Drive,
Perimeter Loop, and Hospital Drive in the vicinity of Avery-Muirfield Drive. 11 of the
22 crashes were at the four driveways adjacent to Avery-Muirfield Drive that are part of
this study. The remaining 11 crashes were at locations outside of the study area. Crashes
at the four driveways are as follows:

e SE Drive for Avery Road Retail Center/Walgreens on Hospital Drive — One crash

occurred in the three years of the study. There is not a crash problem at this drive.

e The McDonald’s access drive at Perimeter Loop Drive — no crashes occurred at
this driveway in the three years of the study. There is not a crash problem at this
drive.

e The driveway on Perimeter Drive at the Burger King had six crashes, all of them
left turn crashes, in the three years of the study. With the conversion of this drive
to a right-in-right-out, all of these crashes can be eliminated.

e The McDonald’s access drive on Perimeter Drive had four crashes, two of them
left turn, in the three years of the study. Four crashes in three years does not
indicate a crash problem at this drive.
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Capacity Analysis

The operational analysis for signalized intersections was performed using Synchro traffic
analysis software (Highway Capacity Manual (HCM) methods) to quantify the
congestion problem at the intersections during morning and evening peak hours.
Roundabout analysis was performed using the HCM Delay Model in STDRA.

Level of Service (LOS) is evaluated on the basis of control delay per vehicle, in seconds
per vehicle. The following tables define LOS for the different “grades™ of service.

Table 5 - Level of Service at signalized and roundabout intersections

Level of | Control delay | Control delay Description
Service (sec) (sec)
Signalized Roundabout
A <10 <10 Most vehicles do not stop.
B 10 -20 10-15 Good progression; more vehicles stop than at LOS A.

The number of vehicles stopping is significant at this level, though
many still pass through the intersection without stopping.

Many vehicles stop, and the proportion of vehicles not stopping

D 35-55 25-35 declines. Occasionally, all vehicles on an approach will not clear
the intersection during the green.

Considered the limit of acceptable delay. Frequently, all vehicles
on an approach will not clear the intersection during the green.

> 80 >50 Considered unacceptable to most drivers.

(8 20-135 15-25

55-80 35-50

Capacity analysis was conducted at the intersections of Avery-Muirfield Drive to answer
the following questions:

e What is the LOS at the intersections in the existing year?
e What year will the existing traffic signals reach capacity?
e  What year will a two-lane roundabout reach capacity?

For the signalized intersections, the intersection will be assumed to have reached capacity
when either the overall intersection LOS is E or F, OR when one of the approaches at the
intersection reaches a volume-to-capacity (v/c) ratio of 1.0 or higher.

For the roundabouts, the intersection is assumed to have reached capacity when one of
the approaches to the roundabout reaches a v/c ratio of 1.0 or higher.

Outputs from the capacity analysis can be found in the Appendix.

Avery-Muirfield Drive & Perimeter Loop/Hospital Drive

Signalized
Table 6 shows the capacity results for this intersection. The existing condition with full

access driveways provides a slightly better operation than the existing condition with
access restrictions to the adjacent driveways. Both conditions operate at an overall level
of service of C. The reason for the minor differences in delays and v/c ratios is how the
traffic was reassigned with the left turns prohibited. The McDonald’s driveway on
Perimeter Loop has a high left in volume (120 vehicles in the AM and 100 vehicles in the
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PM). It was assumed that this traffic came from the northbound right turn on Avery-
Muirfield Drive. With the left in movement prohibited, the traffic was redirected on
Avery-Muirfield Drive to Perimeter Drive where it would turn right and then right again
on the McDonald’s access road. Although the existing intersection operates acceptably
overall, the intersection is approaching its capacity with high v/c ratios and relatively
long calculated queue lengths for the northbound and southbound approaches.

By 2017, the signalized intersection is expected to reach capacity in the AM peak and be
over capacity in the PM peak. Similar to the existing year, the operation of the
intersection will be nearly the same with access restrictions to the adjacent driveways as
without restrictions.

Roundabout
The analysis of the two-lane roundabout at this intersection resulted in a couple changes
to the lane use shown in the 2005 study. These changes are:

e The eastbound approach at the Perimeter Loop/Hospital Drive roundabout has
been changed from through/left and through/right lanes to through/left and right
only. Changing the eastbound approach to a single through lane means that there
is only one eastbound departure lane instead of the two in the original 2005
layout. This provides the pavement and receiving lane necessary to allow the
northbound right turn to become a free movement. The free movement creates
the second departure lane.

e The westbound approach at the Perimeter Loop/Hospital Drive roundabout has
been changed from through/left and through/right lanes to left only and
left/through/right.

The two-lane roundabout is expected to reach capacity in the PM peak in 2014. At that
point, traffic on the northbound approach will arrive at the roundabout in a fairly
consistent stream. Traffic entering the roundabout from the east will have to yield to the
northbound traffic. Due to the steady northbound traffic, there will not be enough gaps to
allow all of the westbound traffic demand to enter the roundabout. This will cause a v/c
ratio greater than 1.0 for the westbound approach. This observation was confirmed using
VISSIM. The VISSIM model, which is much more sensitive and realistic for traffic
operations on overcapacity links, shows that the roundabout will be significantly over
capacity and only 77% of the westbound traffic in the PM peak will be able to find an
acceptable gap and enter the roundabout. As the westbound traffic spills back, it quickly
blocks the McDonald’s access drive and causes significant queuing on this drive. This
condition is shown in Figure 14. The two-lane roundabout at this intersection will be at
failing conditions on opening day. Current City policy is to maintain two through lanes
along the Avery-Muirfield corridor, which limits the roundabouts to two-lanes. As a
comparison with the two-lane roundabout at Post Road, the existing traffic counts for the
Perimeter Loop/Hospital Drive intersection has approximately 30% more entering traffic
in the peak hours than the Post Road roundabout. By 2030, the Perimeter Loop/Hospital
Drive intersection will have approximately 90% more traffic than the Post Road
intersection.
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Figure 14 — VISSIM screenshot in 2014 PM Peak

Avery-Muirfield Drive & Perimeter Drive

Signal
Table 7 shows the capacity results for this intersection. The existing condition with full

access driveways provides a slightly better operation than the existing condition with
access restrictions to the adjacent driveways. Both conditions operate at an overall level
of service of C. As with the Perimeter Loop/Hospital Drive intersection, the minor
differences in delays and v/c ratios is how the traffic was reassigned with the left turns
prohibited. Although the intersection operates acceptably overall, the intersection is
approaching its capacity and produces relatively long calculated queue lengths for the
northbound and southbound approaches.

By the 2021 PM peak hour, the westbound and southbound approach v/c ratios are
expected to be greater than 1.0. Also, the queue lengths are expected to be over 600 feet.
The signalized intersection will no longer be able to process the expected traffic demand.
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This operation is expected to occur with and without access changes to the adjacent
driveways.

Roundabout

The two-lane roundabout from the 2005 study is expected to operate over capacity in the
2013 peak. The northbound and westbound approaches will have v/c ratios greater than
1.0. The northbound right and westbound right volumes are relatively high. Separating
these volumes from the through volumes would add additional capacity for these failing
approaches. If northbound and westbound right turn lanes were added to the roundabout,
the intersection would not reach capacity until 2018. This roundabout was also evaluated
in VISSIM for 2014. Unfortunately, as traffic at the Perimeter Loop/Hospital Drive
roundabout begins to break down, it limits the amount of traffic that arrives at the
Perimeter Drive roundabout. This reduced traffic flow produces LOS, delays, v/c ratios
and queue lengths that are better than what would be present if all of the traffic that
wanted to travel through the roundabout could get there. Because of this, VISSIM
analysis past 2014 is unreliable and cannot be compared to SIDRA.

Avery-Muirfield Drive & Post Road

Table 8 shows the capacity results for this intersection. No changes to the existing
roundabout were assumed. Under current traffic conditions, the roundabout operates
with an overall LOS of C in both the AM and PM peak. One v/c ratio (northbound in PM
peak) is approaching 0.90 and queue lengths are over 300 feet in length, but the
intersection is operating fairly well. By 2022, the roundabout is expected to reach
capacity in the AM peak hour. At this point, the eastbound approach will have a v/c ratio
greater than 1.0 and expected queue lengths will be over 500 feet on the southbound
approach and 400 feet on the northbound approach.

Queuing

Queue lengths were examined to determine what effect they would have on upstream
intersections and driveways. In the existing year, queues along Avery-Muirfield Drive do
not reach upstream intersections. However, by the time the intersections reach their
service life, queues will become an issue. The longest southbound queues at the
intersection with Perimeter Loop/Hospital Drive will just reach the 600 foot spacing
between the Perimeter Drive intersection in the service life year for both the signalized
intersection and the roundabout. At the intersection of Perimeter Drive, the southbound
queue is expected to extend past the 600 foot distance to the Post Road roundabout by the
2021 service life of the traffic signal and be near Post Road by the 2018 service life of the
two-lane roundabout.

Queuing at the adjacent driveways was also evaluated. At the McDonald’s access road
on Perimeter Loop, the existing queue routinely extends past the driveway, particularly in
the PM peak. By 2015, both the AM and PM peaks will experience routine queuing past
the driveway. The Burger King drive on Perimeter Drive does not have a queuing issue
in the existing condition. By the service life of the Avery-Muirfield intersection, queues
will begin to reach the driveway. Queues on Perimeter Drive currently extend past the
McDonald’s access road. This condition will worsen as the Avery-Muirfield Drive
intersection approaches its service life. As queues worsen and the driveways become
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blocked more frequently, the operation and safety at the driveways will deteriorate. It
will become increasingly difficult to make a left turn into or out of the driveway and the
number of left turn crashes would be expected to increase. In addition, there is very little
left turn storage on Perimeter Loop and Perimeter Drive for the driveways. As left
turning vehicles are forced to wait longer to make the turn, the possibility that queues
could develop that affect the intersections on Avery-Muirfield Drive increases. With the
roundabout designs, the close proximity of the drives to the roundabouts will make it
very difficult to fit in a left turn lane for the drive without affecting the design of the
approach and splitter island to the roundabout. For these operational, geometric and
safety reasons, the access changes proposed at these driveways should be implemented.
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Comparison to 2005 Study

Methodology
The methodology and assumptions used to conduct the study in 2005 was slightly

different than the methodology and assumptions used for this revised study. Most of the
differences were in regards to the development of the 2030 traffic forecasts. The other
difference was the analysis parameters for the roundabouts. These changes are described
below.

e Reduced Traffic Counts — The traffic counts obtained for the 2005 study were
up to 10% higher than the counts taken in 2012. This reduction in traffic volumes
along the corridor has an effect on the 2030 design assignments between the two
studies. Table 9 shows the comparison of the existing traffic counts between the
two studies.

e Revised Land Use — While both studies used a 2030 design year, the land use
used in each study was very different. In the 2005 study, the traffic assignments
were developed during the 1-270/US 33 Northwest Freeway Major Investment
Study. This study used the MORPC regional travel demand model and its
associated land use. This revised study used the land use contained in the City of
Dublin Travel Demand Model. Each of these models makes different
assumptions on the amount of development that will occur within the City of
Dublin. These different assumptions create different 2030 assignments in the
travel demand model, which in turn creates different design traffic assignments.
Table 9 shows the comparison of the 2030 traffic assignments between the two
studies.

e Roundabout Analysis — When the 2005 study was conducted, Sidra was the
standard roundabout analysis tool for capacity analysis. The developers of Sidra
created their own formulas and methodologies to conduct the analysis. Since
2005, the Highway Capacity Manual (HCM) has added a roundabout analysis
methodology based on new research on American roundabouts. The HCM
methodology is now the industry standard for roundabout analysis. The Sidra and
HCM methodologies are different and will produce some differences in the
results.
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Table 9 — Comparison of Traffic Volumes to 2005 Study

Original 2005 2012 Revised
Location AM PM AM PM
Existing Traffic Counts
WB US 33/SR 161 Intersection 3360 3620 3230 3800
Perimeter Loop Intersection 3520 4080 3040 3680
Perimeter Drive Intersection 3010 3955 2810 3530
Post Road Intersection 2370 3140 2280 2890
2030 Traffic Assignments
WB US 33/SR 161 Intersection 5235 5605 7630 7530
Perimeter Loop Intersection 4335 5395 5990 6270
Perimeter Drive Intersection 4540 5030 4730 5000
Post Road Intersection 3665 4140 3010 3290
Perimeter Loop, West of Avery-Muirfield 710 1235 1070 1690
Perimeter Loop, East of Avery-Muirfield 925 1310 1540 2090
Perimeter Drive, West of Avery-Muirfield 1065 1330 1170 1970
Perimeter Drive, East of Avery-Muirfield 1740 1720 2390 2830
Post Road, West of Avery-Muirfield 355 690 880 1050
Post Road, East of Avery-Muirfield 440 550 610 450
Avery-Muirfield, South of Perimeter Loop 3930 4660 4140 5790
Avery-Muirfield, South of Perimeter Drive 3175 3585 3810 2850
Avery-Muirfield, South of Post Road 3105 3425 2090 2350
Avery-Muirfield, North of Post Road 3430 3615 2440 2730

Existing Counts and 2030 Assignments

As shown in Table 9, the traffic counts conducted in 2012 were lower than the counts
conducted for the 2005 study. It should be pointed out that the 2005 study did not have
the Dublin Methodist Lane connection at the WB US 3/SR 161 intersection. Traffic
using this connection in 2005 would have traveled through the Perimeter Loop Drive
intersection. By removing that volume from the 2005 existing counts the Perimeter Loop
intersection counts would be closer to the 2012 counts, but still slightly higher.

The 2030 assignments have several differences between the 2005 and 2012 studies. The
total intersection assignments in the 2012 study are higher at the WB US 33/SR 161 and
Perimeter Loop/Hospital Drive intersections, equal at the Perimeter Drive intersection
and lower at the Post Road intersection than the 2005 study. Also, the link assignments
on Perimeter Loop, Hospital Drive, and Perimeter Drive are higher in the 2012 study.
The higher side street assignments are caused by the different land use assumptions
between the two studies. In addition, the higher side street assignments pulled some of
the traffic off of Avery-Muirfield Drive. North of Perimeter Loop Drive, the Avery-
Muirfield Drive corridor assignments are lower in the 2012 study than the 2005 study.
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Service Life

The service life determined by the capacity analysis has been compared to what was
determined in the 2005 study. At the Post Road and Perimeter Drive intersections, the
calculated service life in this revised study is longer than what was calculated in 2005.
The Post Road roundabout will operate acceptably until 2022, instead of 2014 determined
in the previous study. Perimeter Drive will operate acceptably as a signal until 2021 and
2018 as a roundabout. This is in comparison to the 2010 and 2015 years determined in
the previous study. The intersection with Perimeter Loop/Hospital Drive had very
similar service life results compared to the 2005 study. Table 10 shows the service life
comparison for the intersections.

Table 10 — Comparison of Service Life at Intersections to 2005 Study

Original 2005 Study 2012 Revised Study

Intersection Signal Roundabout Signal Roundabout
Perimeter Loop/Hospital Dr 2016 2015 2017 2014
Perimeter Drive 2010 2015 2021 2018
Post Road N/A 2014 N/A 2022

Avery-Muirfield & Post Road — At the Post Road intersection, the 2030 traffic
assignments in this study are 15-20% lower than the 2030 assignments in the 2005 study.
In fact, the 2030 assignments in the PM peak hour are only slightly higher than the traffic
counts taken for the 2005 study. This significant reduction in traffic assignments,
combined with the changes in roundabout analysis methodology are the reasons there is
an eight year increase in the service life of the roundabout.

Avery-Muirfield & Perimeter Drive — At the Perimeter Drive intersection, the service life
of the traffic signal has increased by 11 years compared to the 2005 study. There are a
couple factors that contribute to this increase. The biggest factor is the reduction in
intersection traffic counts between 2005 and 2012. In the PM peak, which is the first
peak hour at this intersection to reach capacity, the total intersection traffic count was
3,955 and 3,530 vehicles in 2005 and 2012 respectively. The total 2030 PM peak
intersection traffic assignments are 5,030 and 5,000 in the 2005 and 2012 studies
respectively. The interim year traffic assignments were developed using a straight line
growth between the existing count and the 2030 assignment. For the 2005 study, the
signal was projected to reach capacity in 2010. Using the straight line growth, the total
intersection traffic in 2010 would be 4,165 vehicles. In the 2012 study, the signal was
projected to reach capacity in 2021. Using straight line growth, the total intersection
traffic in 2021 would be 4,270 vehicles. This shows that the intersection is reaching
capacity at essentially the same volume. The change in traffic counts and land use
assignments have combined to create the 11 year increase in service life.

For a roundabout at the Perimeter Drive intersection, a comparison of the 2030 traffic
assignments shows that while the total entering volume of this intersection in this study is
the same as in the 2005 study, there have been some significant changes to how this
traffic is traveling through the intersection. The traffic assigned to/from Perimeter Loop
Drive has increased from the 2005 study. At the same time, the two highest traffic
movements in the intersection, NB and SB through, have decreased by over 30% in this
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study. These changes in traffic patterns, combined with the changes in roundabout
methodology are the reasons there is a three year increase in the service life of the
roundabout.

Roundabout Layout

In 2010, Burgess & Niple developed an exhibit showing the layout for two-lane
roundabouts at Perimeter Loop/Hospital Drive and Perimeter Drive. This layout was
based on the analysis in the 2005 study. This original layout is shown in Figure 15. With
this revised study, the updated traffic volumes and revised capacity analysis has resulted
in a couple modifications to this layout. These modifications at Perimeter Loop/Hospital
Drive include lane use changes to the eastbound and westbound approaches and the
conversion of the northbound right turn lane to a free right movement. Figure 16 shows
the modified two-lane roundabout layout, including the changes at Perimeter
Loop/Hospital Drive.

The capacity analysis of the Perimeter Drive roundabout revealed that additional capacity
could be obtained by adding northbound and westbound right turn lanes at the
roundabout. These right turn lanes would provide an additional 5 years of operation for
the roundabout. This layout is shown in Figure 17.
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Figure 17— Modified Two-Lane Roundabout Layout with Changes to Perimeter Loop/Hospital Drive and Perimeter Drive Right Turn Lanes
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Cost Estimates

Cost estimates for the original two-lane roundabout layout were developed by B&N in
2010. Based on the unit prices from recent construction projects, the unit prices have
remained unchanged in the 18 months since the original estimates were prepared. The
only unit price that has shown some increase is the cost of asphalt. For this reason, all
unit prices from the 2010 estimate have remained the same except for a slight increase in
asphalt cost. Table 11 shows the cost estimate for the intersections of Avery-Muirfield
Drive & Perimeter Loop/Hospital Drive and Avery-Muirfield Drive & Perimeter Drive.

Table 12 shows the cost estimate for the access modifications to the adjacent driveways
on Perimeter Loop/Hospital Drive and Perimeter Drive. Two options for these changes
were developed. The first option assumed the median islands would have grass inside
and the second option assumed the median islands would have brick pavers inside. The
cost for the relocated Avery Road Retail Center driveway is in addition to the cost for the
roundabouts. The cost for the other driveway changes is only applicable if the
roundabouts are NOT constructed. The median island changes necessary at these
driveways are part of the roundabout layouts and included in their cost. Detailed
construction cost breakdowns can be found in the Appendix.

Table 11 — Roundabout Cost Estimates

Intersection

2010 Estimate

Modified Two-
Lane Layout

Modified Two-
Lane Layout with
Right Turn Lanes
at Perimeter Drive

Perimeter Loop/Hospital

i $2.066,871 $2.097.812 $2,097,812

Drive
Perimeter Drive $1,909,606 $1,923,866 $1,947,191
Total $3.976,477 4,021,678 $4,045,003

Table 12 — Access Modifications to Adjacent Driveways Cost Estimates

Location Grass Median Brick Paver Median
Relocated Avery Road Retail Center $257.117 $305.675
Drive
McDonalq s Access Road @ $116.764 $116.764
Perimeter Loop
Burger King Access Road @
Perimeter Drive $85,407 $125,464
Total $459,288 $547,902
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Conclusions

The Avery-Muirfield Drive corridor north of US-33/SR-161 was originally studied in
2005 to determine best/most appropriate long-term operational solutions for the corridor.
The purpose of this current study is to update the 2005 analysis and determine if the 2005
results need to be modified. In addition, closely spaced commercial driveways on either
side of Avery-Muirfield Drive along Perimeter Loop, Hospital Drive and Perimeter Drive
were evaluated to determine what access changes are necessary.

Revised 2030 traffic forecasts were developed for this study. Compared to the 2030
assignments from the 2005 study, traffic forecasts at the Perimeter Loop/Hospital Drive
intersection went up, traffic forecasts at the Perimeter Drive intersection remained about
the same and traffic forecasts at the Post Road intersection went down.

Current City policy is to maintain two through lanes along the Avery-Muirfield corridor,
which limits the roundabouts to two-lanes. Using the revised traffic assignments, the
intersections were analyzed to determine what year the existing traffic signals and
proposed two-lane roundabouts would reach capacity. These results were then compared
to the results of the 2005 study. The following table shows the service life comparison
between the two studies.

Original 2005 Study 2012 Revised Study

Intersection Signal Roundabout Signal Roundabout
Perimeter Loop/Hospital Dr 2016 2015 2017 2014
Perimeter Drive 2010 2015 2021 2018
Post Road N/A 2014 N/A 2022

As shown in the table, the Perimeter Loop/Hospital Drive intersection is expected to
exceed capacity in a similar time frame as the 2005 study. The Perimeter Drive and Post
Road intersection service life has been extended from the 2005 study results.

Traffic analysis for this revised study identified a few changes to the two-lane roundabout
layouts originally proposed in the 2005 study. These changes are:

e Eastbound approach at the Perimeter Loop/Hospital Drive roundabout changed
from through/left and through/right lanes to a through/left and right only.
Changing the eastbound approach to a single through lane means that there is
only one eastbound departure lane instead of the two in the original 2005 layout.
This provides the pavement and receiving lane necessary to allow the northbound
right turn to become a free movement

e The westbound approach at the Perimeter Loop/Hospital Drive roundabout has
been changed from through/left and through/right lanes to left only and

left/through/right.

e Right turn lanes have been added to the northbound and westbound approaches at
the Perimeter Drive roundabout.
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Analysis of the commercial driveways east and west of Avery-Muirfield Drive revealed a
few concerns and some recommended access changes. First, existing queues from the
Avery-Muirfield Drive intersections extend past these drives today. This will only
worsen as traffic volumes in the corridor increase. As the length of time that the
driveways are blocked increases, it will be more difficult to make a left turn into or out of
the driveway. The result will be an increase in the number of left turn crashes. In
addition, it will be difficult to provide a left turn lane into these driveways in the two-lane
roundabout design without negatively affecting the design of the approaches and splitter
islands to the roundabouts. For these reasons, the following changes are recommended at
the commercial drives:

e SE Drive for Avery Road Retail Center/Walgreens — Relocate the drive for the
Avery Road Retail Center to the south as a “T” intersection with Hospital Drive.
The driveway will remain full access. Convert the Walgreens drive to right-in-
right-out using a raised median island.

e McDonald’s Access on Perimeter Loop — Convert this drive to right-in-right-out
using a raised median island.

e Burger King Access Road on Perimeter Drive — Convert this drive to right-in-
right-out using a raised median island.
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