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Presentation Outline

e US 15/US 50 (Gilberts Corner, VA)
— Existing Conditions Review
— HCM 2010 Model Calibration
— Suggested Signing/Pavement Marking Modifications
— Alternatives Considered
— Next Steps

SR 106/SR 634 (Prince George County, VA)

— Existing Conditions Review
— Design Modifications/Alternatives

— Next Steps
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Gilberts Corner, VA
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Timeline

e Traffic signal
experienced long
delays and queues

Roundabout
constructed in 2009 to
replace traffic signal

Concerns regarding
the frequency of
crashes since
implementation of the
roundabout

James Monroe Highway
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Existing Conditions

e Traffic Operations
— Roundabout operates well from capacity standpoint
— Hybrid multilane, but operates as de facto single-lane
— Long-term volume growth constrained by two-lane roads

e Crash History

— 67 reported crashes in two year period (2010-2011)
— 45 “Failure to Yield” on NB & SB approaches (US 15)
— Contributing factors may include:

* High entry speeds

* Excessive sight distance

* Unclear signing/pavement markings




Traffic Operations

e HCM 2010 model results did not align with field-
observed operations (AM and PM)

* Model results for critical WB approach (PM):
—V/C=1.10
— Control delay: 83.1 sec/veh

— 95t percentile queue: 625 feet

* Field observed WB operations (PM):
— Control delay: ~15-20 sec/veh
— Max back of queue: ~300 feet, dissipated quickly




Traffic Operations

* Field observations of queues and delays during both
peaks inconsistent with HCM 2010 capacity model

* Over 90% of all turning movements are through
movements during both peak periods

* Likely underestimating capacity of critical approaches

* NEED FOR CALIBRATION




HCM 2010 Model

* Generalized by Equations 21-21 through 21-23:
oo = AeTBY
pce

A = 3,600
5
L
B= fc_(?)
3,600

where
C,ce = lane capacity, adjusted for heavy vehicles (pc/h)

v, = conflicting flow (pc/h),
t. = critical headway (s), and
t; = follow-up headway (s).




HCM Model Calibration

e Two methods:

1. Measure critical headway and follow-up headway directly
in the field and calculate new A and B coefficients

2. Reverse calibration using field-measured control delay to
back-calculate values of critical headway and follow-up
headway that would produce control delay

e Method 2 used

— Direct observation of critical headway and follow-up
headway difficult (not enough queuing or volume —
operates “too well”

— Existing video data allowed for reverse calibration method




HCM Model Calibration

e Control delay calculated in accordance with
methodology in Equation 31-160 in Chapter 31 of the
HCM (based on observed vehicle-in-queue data)

e Queues recorded in one-minute increments for 30
minutes (AM/PM) around identified peak 15-minute
periods

* Corresponding control delay then calculated for two
highest-volume approaches per time period

— Improved sample size

— Limit uncertainty of results




HCM Model Calibration

* trand t, values selected that produced similar control
delay measurements by approach

* Preponderance of through movements and
infrequency of side-by-side entries results in all
approaches effectively operating as single-lane entries
with a single lane circulating

t. 51929

SO —1

* Ratio held constant to develop t;and ¢, values that
produce similar calculated control delays




HCM Model Calibration

e Back-Calculated tfand t.values

~ Eastbound 358
Westbound 2.1 3.423
Northbound 2.7 4.401
Southbound 2.8 4.564

e Control Delay Comparison

Eastbound (AM) 12.7 12.7
Westbound (PM) 12.4 12.1
Northbound (AM) 19.6 20.4

Southbound (PM) 13.7 13.9




HCM Model Calibration

* Video footage used to spot-check observed average
follow-up headways where possible

Westbound (PM)
Southbound (PM) 2.8 2.8

* Different approach configurations yield different t;and ¢,
values, but similarities between the EB/WB and NB/SB
approach pairs suggest that two t;and t_ values could be
applied

— A weighted average of t;and t, pairs were calculated to calibrate
the HCM 2010 model




HCM Model Calibration

* For the eastbound/westbound approaches:
— t,=2.14
— t_=3.488
— A=1,682
— B=6.717 x 10*
e For the northbound/southbound approaches:
— t,=2.76
— t_=4.499
— A=1,304
— B=8.664 x10*




HCM Model Calibration

* Calibrated model uses two capacity models depending
on the approach

* Capacity of the eastbound/westbound approaches
expressed as:
— 1.682¢(—6.717 x 10~ *v,)

Cpce
* (Capacity of the critical through lane on the
northbound/southbound approaches expressed as:

o= 1,304e (—8.664 x 10~ %v,)




HCM Model Calibration

* IMPORTANT:

* Avariety of factors can influence capacity, including
but not limited to

— Turning movement patterns

— Roundabout geometry (ICD, horizontal/vertical alighment
features, etc.)

— Driver population/behavior

* MOST SITES WHERE CALIBRATION EFFORTS HAVE
BEEN UNDERTAKEN ARE CONSISTENT WITH THE
DEFAULT HCM 2010 MODEL




Vehicle Speeds
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Sight Distance/Landscaping

* Increase mounding or
landscaping in central island
to reduce sight distance
across the roundabout

______

-

LOW GROWTH LANDSCAPING ONLY HIGH GROWTH LANDSCAPING POSSIBLE

James Monroe Highway
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Existing Signing/Pavement Marking Modifications

 Move yield lines (“sharks
teeth”) forward to
entrance line
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Existing Signing/Pavement Marking Modifications

 Post advance lane
configuration signs to
encourage correct lane
selection

THINKING




Existing Signing/Pavement Marking Modifications

* |nstall advance
“Roundabout Ahead”
(W2-6) signs from
current MUTCD
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Existing Signing/Pavement Marking Modifications

 Remove “Yield”
pavement markings and
signs from SB right-turn
bypass

THINKING




Existing Signing/Pavement Marking Modifications

Remove incorrect
advance lane
configuration signs on EB
and WB approaches (US

THINKING




Existing Signing/Pavement Marking Modifications

e Shift circulatory road
pavement markings

Use traditional
directional pavement
markings in circulatory
roadway

US 15

James Monroe Highway

THINKING




Existing Signing/Pavement Marking Modifications

* Eliminate “dot” on
advance pavement
marking outside lanes on
NB and SB approaches

Restripe northbound
approach to add
separate Left-Turn Only
lane to the inside

James Monroe Highway
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Existing Signing/Pavement Marking Modifications

A

 Replace current “One- NORTH
Way” and black-on-
yvellow chevron signs in
circulatory roadway with
current black-on-white

regulatory chevron signs
(R6-4b) from MUTCD

James Monroe Highway

THINKING




Existing Signing/Pavement Marking Modifications

e Remove “To Traffic In
Circle” plaques in all
locations
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Alternatives Considered

 Temporary Single-Lane Roundabout
* Permanent Single-Lane Roundabout

* Redesigned Multilane Roundabout




Temporary Single-Lane Roundabout

Stripe pavement in combx
with semi-permanent curb

tripe pavement in combo
with semi-permanent curb

tripe pavement

Stripe pavemem/

Stripe pavement in wmbo-—/

with semi-permanent curb

tripa pavemant in combo
with semi-parmanent curb

Stripe pavement in com! e
with semi-permanent curb tripe paj/smsn( in combo
with semi-permanent curb
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Temporary Single-Lane Roundabout

e Use semi-permanent curb to
redefine approaches

* Minor signing/striping changes
* No modification to existing
splitter islands or truck apron
 No R/W impacts (stays within
existing footprint)




Permanent Single-Lane Roundabout
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Permanent Single-Lane Roundabout

* Reconstruct as single-lane
roundabout

* Signing/striping changes
* Reconstruct splitter islands

and outside SE quadrant
curb

— Reduce entry speeds

II« KITTELSON & ASSOCIATES, INC.
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Permanent Single-Lane Roundabout with RT Bypass

* Consider need/feasibility
of possible WB-to-NB
right-turn bypass
— Provides additional long-

term capacity

— Additional R/W impacts
and constructability
issues




ned Multilane Roundabout

Remove excess pavement

Raised outside
truck apron

Widening required

Remove the “bulb-out" portions
of the central island

Remove excess pavement ———————as—

Raised outside
truck apron

Raised outside

truck apron
S———— Remove excess
pavement
Widening required Raised outside

truck apron

Remove excess pavement
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Redesighed Multilane Roundabout

e Reconstruct multilane
roundabout

* Signing/striping changes
* Reconstruct splitter islands
* Remove SBRT bypass

* Modify approach
geometries

 R/W impacts
— NE Quadrant

— SW Quadrant
 Remove excess pavement




VDOT Next Steps

 VDOT modified NB approach and circulatory roadway
striping in July 2013

 VDOT currently designing a permanent single-lane
roundabout for installation by end of 2013

— Low cost, high value
— No R/W impact

— Minimal impacts to drainage




Conceptual Design

* Install permanent curb to
redefine approach geometry
and control speeds on NB/SB

,,,,,,
g v

* Minor signing/striping
changes
* No modification to existing

splitter islands or truck apron
& no R/W impact
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rince George County, VA - SR 106/SR 634
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Courthouse Road (SR 106)/Allin Rd (SR 634)
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SR 106/SR 634 — Existing Roundabout
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Existing Conditions

VDOT Previously Identified Geometric Issues:
— Truck apron and curbing
— Lack of speed control on northbound approach
— Size of circulatory roadway
— Splitter island design
Improvements Made
— Plowable pavement markings
— Edge stripes
— Edge/Shoulder lines
Operations
— Intersection operates under capacity, consistent with site visit observations

Crash History

— Insufficient crash data to evaluate crash patterns

— Safety-related improvements attempt to minimize potential for crashes
related to identified deficiencies




Roundabout Geometrics

COURTHHOUSE ROAD

34 ft

\17.51'[

ICD: 140 ft

THINKING




Vehicle Speeds

\_R1&RS5: >1000' >34 mph

THINKING




Vehicle Speeds
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Large Vehicle Accommodation

Off-tracking noted in
design checks, and
confirmed in site visit

Large vehicles are not
consistently using the
provided truck apron

THINKING




Large Vehicle Accommodation
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Sight Distance/Landscaping

* Increase
mounding or —\
landscaping in
central island /
to reduce sight
distance across
the
roundabout

\Minimum required

sight distance

THINKING




Pedestrian and Bicycle Treatments

* Provide speed control

 Detectable warning
surfaces in splitter
NERELE

 Edge line treatment in
circulatory roadway
could be mistaken as a
bike lane




Existing Signing/Pavement Marking Modifications

Increase size of “shark teeth” yield line triangles
Provide dotted extension of circulatory roadway edge line
Remove “To Oncoming Traffic” plaque at yield signs




Existing Signing/Pavement Marking Modifications

* Replace Yield
Ahead sign with
roundabout
Intersection
Warning sign

* Provide
pedestrian
warning sign




Existing Signing/Pavement Marking Modifications

* Replace One-
Way signs with
Roundabout
Directional
Arrow Signs

* Remove “Yield
to Pedestrians
Within
Crosswalk” signs




Alternatives Considered

 Temporary Modifications
— Address as many of the identified deficiencies as possible
— No impacts to current existing curbs/drainage or R/W
— Estimated Cost - $400,000
* Permanent Re-design
— Address all identified deficiencies

— Re-design approach geometrics as needed to meet all
design objectives

— Estimated Cost - $660,000




Temporary Modifications

Denotes the nstaliation
of temporary curbing

W
COUR

THHOUSE RoAD

M
Modlficatlon Notes
Install Intersection |Ighting (entlre Intersection)
@ Provide high-growth central Island landscaping or mounding

Reduce entry radii
Reduce entry width
Increase splitter island width
Provide detectable warning surfaces at splitter Island crosswalks
Remove the clrculatory roadway edge line treatment, or provide dlagonal
crosshatching

LY Increase the size of the yield line triangles

& Provide a white dotted extension of circulatory roadway edge line at each entry

) Remove the “To Oncoming Traffic” plaque from yield signs

W Replace the Advanced Trafflc Control Yleld Ahead W3-2 signs with W2-6 Intersection
Warning signs, and install W16-17P Roundabout plaques below the signs
Provide W11-2 pedestrian warning signs with downward arrows adjacent to the
provided crosswalks
Provide recommended radll and offsets at the splitter Islands
Increase the length of the splitter islands
Install yellow diagonal crosshatching on the approach
Provide a hardscaped buffer between the sidewalk and circulatory roadway
Provide smooth channelized entries and exits through the use of temporary curbing
Replace one-way signs with R6-4 Roundabout Directional Arrow signs
Remove all post-mounted R1-6 pedestrian crossing signs

l7 KITTELSON & ASSOCIATES, INC.
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Temporary Modifications

Install intersection lighting *  Minor signing/striping changes
Use semi-permanent curb and striping to: * No modification to existing splitter islands

— Provide speed control or truck apron

— |mpr0ve Splitter island design No ROW impaCtS (StayS within EXiSting
footprint)

— Provide smooth channelized entries
and exits

Denotes the installation
of temporary curblng

1]

COURTHHOUSE ROAD

o K\\K
[15)
M
Modlflcatlon Notes

Install Intersectlon Iighting (entlre Intersection)

Provide high-growth central Island landscaping or mounding

Reduce entry radii

Reduce entry width

Increase splitter island width

Provide detectable warning surfaces at splitter Island crosswalks

Remove the clrculatory roadway edge IIne treatment, or provide di
crosshatching

Increase the size of the yield line triangles

Provide a white dotted extension of circulatory roadway edge line

Y Remove the “To Oncoming Traffic” plaque from yield signs

W Replace the Advanced Trafflc Control Yleld Ahead W3-2 signs wif

Z
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Permanent Single-Lane Roundabout

Redesigned approach geometry

Remove excess pavement

Reconflgured sldewalk to better accomodate WB-67 vehlcle movements j\

Raised outside truck apron

THINKING

Remove excess pavement

x Redesigned approach geometry

Reconfigured sidewalks to allow for future WB-67 vehicle movements

COURTHHOUSE Roap
Redesigned approach geometry

Slightly smaller truck apron to allow for addltional high-growth landscaping

Y KITTELSON & ASSOCIATES, INC.
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Redesighed Single-Lane Roundabout

Reconstruct single-lane * R/W impacts
roundabout — SW Quadrant

Signing/striping changes Remove excess pavement
Reconstruct splitter islands
Modify approach geometries

Remove excess pavement

\ Redesigned approach geometry

Reconfigured sidewalks to allow for future WB-67 vehicle movements

Reconflgured sldewalk to better accomodate WB-67 vehicle movements

Raised outside truck apron

Redesigned approach geometry

Widening required \
Redesl|gned approach geometry \ —

Slightly smaller truck apron to allow for addltional high-growth landscaping

Remove excess pavement

KITTELSON & ASSOCIATES, INC.
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VDOT Next Steps

 Move forward with permanent changes and prepare
design plans

e Construct with state labor forces and hired equipment
labor
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Chris Tiesler, P.E.
ctiesler@kittelson.com
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