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MEMORANDUM

To: Fairfax County DOT

From: Geoff Giffin, P.E., PTOE
Daniel Markham, P.E.
Jiaxin Tong, P.E.

Kimley-Horn and Associates, Inc.

Date: January 29, 2016
Subject:  Franconia-Springfield Parkway Addition to the Fairfax County Parkway VISUM
Network
Introduction

This memorandum details the update to the VISUM origin-destination estimation of 2014 existing
conditions for the Fairfax County Parkway (FCP) Corridor Study!. The previous analysis used VISUM
to develop a roadway network and generate origin-destination (O-D) trip tables for the FCP corridor
study area for the existing conditions weekday AM and PM peak hours. The resulting AM and PM
VISUM models of the FCP corridor included O-D traffic assignments, traffic signals, and network
geometry data. This update incorporated Franconia -Springfield Parkway (FSP) into the FCP
corridor study area, requiring an expansion to the VISUM models and update of O -D trip

tables .

The FSP study corridor adds approximately 3.5 miles to the cumulative length of study roadways and
is a major arterial from the interchange of FCP/FSP west of I-95 to Beulah Street. The FSP study
corridor includes 4 interchanges (including entrance ramps, exit ramps, and traffic signals associated
with these interchanges) and 7 intersections not considered as part of the aforementioned
interchanges (2 signalized intersections and 5 unsignalized intersections).

Consistent with the previous VISUM modeling effort, this analysis utilized the regional travel demand
model, Fairfax County subzone system boundaries and socio-economic data, and balanced traffic
volumes as inputs. To produce the seed trip tables, a subarea that is larger than the study corridor
was generated from the regional travel demand model. However, the O-D estimation analysis was
only based on the FCP/FSP corridor along with crossing roads and driveways. Kimley-Horn produced
two VISUM model deliverables for Fairfax County DOT:

17KH )&3 9,680 QHWZRUN ZDV FRPSOHWHG E\ &+ 0 +LOO ,QF RQ $XJXVW
Fairfax County Parkway Existing Conditions Assessment.
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X FCP-FSP expanded network with AM/PM trip assignments (364 zones x 364 zones). This

includes parallel facilities to the FCP-FSP corridors.

FCP-FSP Corridor Network (178 zones x 178 zones) with AM/PM trip assignments adjusted
to align with balanced traffic volumes along the corridor. This corridor-only network was used
for O-D matrix adjustments to match vehicle counts (TFlowFuzzy procedure in VISUM) and
for conversion to VISSIM.

Data and Assumptions

Kimley-Horn used the data and assumptions contained in the FCP VISUM model. Specific
clarifications for the FSP expansion are:

X The Fairfax County zone system was used to split only zones that are adjacent to the

analyzed corridor. Additional zone splits on top of the county subzone system with regard to
driveways/connectors to the study corridor were conducted to ensure that seed trips are
reasonably loaded to the study corridor network, in both FCP and FSP sections.
TFlowFuzzy procedure was only applied to the FCP-FSP corridor VISUM network.

There are two sets of O-D matrices for the FCP-FSP corridor network for AM and PM peak
respectively, one for general purpose vehicles and one for HOV vehicles?.

Network Development Methodology
The VISUM networks were developed using the following process:

1) MWCOG regional trave | demand model run and subarea network extraction (Cube) +

TKH 3 B%DVH” DQG 3 B) L €obtie" MWEB®@ Bedibbhdt tvavel demand model
for the Washington, DC, metropolitan area were run. The built-in subarea network extraction
tool in Cube was used to cut out the expanded FCP-FSP study area network from the
UHJLRQDO PRGHO DV ZHOO DV D VFULSW GXULQJ WKH 3
origin-destination (O-D) trip tables for the FCP-FSP study area.

Figure 1 displays the subarea network that was extracted from the regional model.

2 For the purposes of the O-' HVWLPDWLRQ

following MWCOG trip tables: single-occupancy vehicle (SOV), trucks, commercial vehicles, and

DLUSRUW SDVVHQJHUYV

8 This is the intended use of the MWCOG model, Version 2.3.57, which requires multiple scenarios
for the same year to appropriately model high-occupancy toll (HOT) freeway facilities in the region.

7KH 3
B)LQDO" UXQ WKXV XVHV WKH +29

3

traffic) to the toll facilities.
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% The result of the Cube subarea network extraction from the MWCOG model was a
276x276 zone network, of which 135 zones were internal and 141 zones were cordon
zones.

2) Disaggregation of zonesacco UGLQJ WR )DLUID[ &RXQW\TV JRQHAhY WUXFWXUH
study area extracted from the regional model was reviewed and the zone and connector
structure in this area was compared WR )DLUID][ &R X @igaggregdtd ran& $iructure.
Fairfax County has subdivided many zones in the MWCOG zone system to provide more
UHILQHG DQG DFFXUDWH WULS ORDGLQJ ZLWKLQ WKH &RXQW\fV P
between these zones, and using this mapping, a process to split zones where indicated by
the County was developed. Where zones needed to be split, trips were proportionally
adjusted from the original 276x276 matrix based on the underlying amount of households and
total employment. This is again consistent with the process used to split zones in the original
FCP study in 2014. Where appropriate, new connectors were coded and connectors from
previously existing zones were moved.

% The result of this zone disaggregation process was a 325x325 zone network, of which

135 zones were internal from the MWCOG model, 141 zones were cordon zones from
the MWCOG model, and 49 additional zones from the County subzone system.
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Figure 1. FCP-FSP expanded network as extracted from MWCOG model (276x276 zones)
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3) Additional zone split accordingto  driveways/connectors to FCP  -FSP corridor +
Additional zone splits were warranted if trip loading to the FCP-FSP corridor network was not
reasonably captured through the current zone and connector system. In some locations along
the FCP-FSP corridor, additional zones needed to be added to the expanded network to
ensure connectivity to End nodes in the detailed corridor area*. In these locations, a zone
from the 325x325 network was split into subzones (in some cases, into several subzones),
with each of the subzones being assigned a proportion of the overall trips according to aerial
photography. Figure 2 displays the expanded VISUM study area network, with the FCP-FSP
corridor highlighted in pink.

% Upon further disaggregation of zones, the final expanded study area network consisted of
364 zones, of which 135 zones were internal from the MWCOG model, 141 zones were
cordon zones from the MWCOG model, 49 zones were from the County subzone system,
and 39 zones were added for End nodes or more accurate trip loading along the FCP-
FSP corridor.

4) Geometric coding of expanded network (VISUM) +In addition to refining the zone and
connector structure, the geometric coding of the expanded network was reviewed, including
facilities parallel to the FCP-FSP corridor. The geometric coding defined the number of lanes

DQG VSHHG OLPLWV IRU URDG VHIJPHQWY ZKLFK DUH XVHG LQ 9,6¢
assignment procedure. The geometric data was transferred from the MWCOG regional model

and verified through Bing aerial photography. It was assumed that there were no truck

restrictions along the study FCP-FSP corridor and all U-turn movements were prohibited in

VISUM. Specific locations with known U-turn movements will be captured in VISSIM model

calibration. HOV restrictions along applicable study area links were also coded, including

those along 1-95, 1-66, and Route 267 (Dulles Toll Road). Table 1 shows the classification of

nodes in the expanded network. Figure 3 shows an example of the different categories of

nodes.

4 Note that this includes some zones which do not result in any loading of trips to the expanded
network.
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Figure 2 FCP-FSP VISUM expanded stu dy area network ( 364x364 zones)
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Table 1. Classification of Nodes in the Expanded Network.

With Traffic Counts?

Category Description
Intersection Intersections listed in the study scope Yes
Locations where ramps begin or end along
Ramp FCP/FSP ves
End End of roadways crossing FCP/FSP No
. Intersections adjacent to FCP/FSP or locations on
Corridor No
FCP/FSP where the number of lanes changes
Other Other nodes in the expanded network No

Figure 3. Example of Nodes and Links included

in Study Corridor.
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5)

6)

7

Detailed coding of FCP -FSP corridor (VISUM) +Consistent with the previously developed

FCP VISUM model, a more detailed network along the immediate FCP-FSP corridors was

coded in addition to the basic geometric information in the expanded network. This detailed

coding provides specific information on allowable turning movements, and the number of

lanes and effective storage length of turn lanes at intersection approaches. It also

LQFRUSRUDWHY WUDIILF VLIQDO WL RFhLRgvBdrierFGulleRB®JR 9,66,0TV
module.

Subarea extraction of FCP -FSP corridor -only network for TFlowFuzzy and export to

VISUM xUpon completing the initial traffic assignment on the expanded study area (364 x

364 ]RQH QHWZRUN 9,680V VXEDUHD QH WasRised taekWatt bW LR Q SURF
the FCP-FSP corridor to a new model. This model was used for creation of corridor-specific

O-'TV DOLJQ b&kwhc&d thaffic counts and ultimately an ANM export to VISSIM for

microscopic traffic simulation. The assignment process for this corridor-level model is

described in the next section. Attachment A shows the links and nodes of the FCP-FSP

corridor network.

% The subarea network consisted of 178 x 178 zones.

Traffic Control £signal control and traffic control on permissive movements were coded in
the FCP-FSP corridor network consistent with the FCP VISUM model. The coding issues with
regard to RTOR (right-turn-on-red) and signal cycle length due to the software limitation of
VISUM were explained in the FCP VISUM memorandum. For the FSP corridor, only one
intersection, FSP and Bonniemill Lane has a cycle length of 310 seconds during AM peak,
which exceeds the limitation of VISUM. There are no dual right-turns along the FSP corridor.
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O-D Matrix Estimation (ODME)

VISUM was used to estimate O-D patterns for the expanded study area and refined FCP-FSP
corridor networks. The key inputs into this process are seed matrices, which are used as a model
input for developing a valid O-D estimate that reflects the regional trip patterns. For the initial traffic
assignment for the base network, the seed matrices were two 364x364 trip tables +one for general
purpose vehicles and one for HOV vehicles. These were developed by taking the original trip tables
from the MWCOG extraction (276x276) and proportionally disaggregating trips according to the zone
splits described in the previous section. As the matrix from the MWCOG model represented peak-
period trips, factors of 41.7 percent and 29.4 percent were used to convert AM and PM peak period
trips, respectively, to peak hour trips®. Additionally, some links in the network needed to be coded to
restrict vehicle types to HOV-only trips (e.g. HOV facilities on the Dulles Toll Road, I-66, and 1-95).

Once the initial AM and PM peak hour traffic assignments were completed for the expanded area
network, 9,680V VXEDUHD QHWZRUN H\a4us&dRMextRE oSy tiReFFBREFSP H
corridor to a new model. Figure 4 shows the process to generate the corridor seed matrix through
zone disaggregation and the VISUM corridor network extraction. The following tasks were performed
in order to create an O-D matrix estimate reflective of actual traffic patterns:

1) Generate the FCP-FSP corridor network, which includes only the FCP and FSP roadways
and immediate adjacent intersection roadways. Most zones in the original expanded network
were removed during the subarea extraction; VISUM generates new zones to load trips from
the removed network consistent with the traffic assignment from the expanded network,
which VISUM uses to create a seed matrix for the corridor network.

2) Import and verify counts on FCP-FSP corridor network. Counts along the new FSP portion of
the corridor were balanced to be consistent with the counts from the original balanced
volumes on the FCP corridor.

3) Run TFlowFuzzy on the FCP-FSP corridor network. TFlowFuzzy is a built-in ODME tool
within VISUM that adjusts a given seed O-D matrix in such a way that the result of the
assignment closely matches target volumes at points within the network. In this analysis,
TFlowFuzzy was conducted on the O-D tables for general purpose (including trucks) and
HOV vehicles, but the volume targets were combined for all vehicles. For HOV vehicles, the
2014 balanced traffic counts at the 1-95 ramp intersection were used as targets for ODME to
address the inconsistency between the 1-95 Express Lane HOV3/Toll trips contained in the
MWCOG model and the 2014 traffic counts under HOV2 conditions before the opening of the
I-95 Express Lanes. TFlowFuzzy procedures were performed on the seed matrices for the
corridor network to make the assignment match the targets within a threshold of + 50 vehicles
for majority of the turning movements and links, consistent with the previously developed
FCP VISUM model.

5These factors DUH WDNHQ IURP 0:&2*1V PRGHO FDOLEUDWLRQ GRFXPHQWDW
proportion of traffic in a given model period which occurs in the peak hour of the period.
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4) Calculate the difference between the target and the assignment for nodes and links to show
statistical performance of the OD matrix estimation.

Figure 4. Process to Generate Corridor Seed Trip Matrix

Expanded Network Corridor Network
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Table 2: Traffic Analysis Zones (TAZs) in Subnetwork

Number of Zones included

Description in the FCP/FSP Corridor
Network

1 +135 Internal zones from MWCOG travel demand model 27

136 +276 Cordon zones from MWCOG tre_tvel demand model 8
subarea extraction

3731 £3885 Zones split to match Fairfax County Subzone System 8

3886 +3924 New added zones to connect the End nodes 36

100XXXX (last four
digits are random)

Zones generated by subnetwork generation 99

Total 178

Analysis Results

The results of the ODME were summarized in this section. Overall, the VISUM assignment closely
matches the traffic volumes and the O-D matrix properly reflect existing travel pattern along the
corridor.

Figure 5 and Figure 6 illustrate the accuracy of O-D assignment against target volumes for the AM
corridor VISUM model. In Figure 5, the x-axis represents the balanced target volumes for any
particular turning movement and the y-axis represents the volumes generate by model assignment.
Figure 5 illustrates that the model-assigned volumes closely match the target volumes, with a Root
Mean Square Error (RMSE) of 2 percent and an R-Square of 1.0. Figure 6 demonstrates the
deviation of vehicle assignments from the targets. The y-axis represents the difference between
vehicle assignments and associated targets while each point represents one turning movement. The
resultant assignment was generally within 50 vehicles of the target and approximately 98 percent of
turns were within 25 vehicles.

The assignment analysis of the PM VISUM corridor model shows similar results as the AM VISUM
model (see Figure 7 and Figure 8). Most differences between traffic assignments and targets were
within 50 vehicles and approximately 97 percent of turns were within 25 vehicles.

The only exceptions where assignments differ from targets for more than 50 vehicles occur at the
Hooes Road / Bonniemill Lane intersection and the FCP / Modisto Lane intersection. The trip
assignments for these low volume intersections will be addressed in the VISSIM model calibration.
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Figure 5. AM Corridor Model -Assigned Volumes versus Target Volumes

Figure 6. Deviation of AM Corridor Assignment from Target
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