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AGENDA

1. Project Background

2. Analysis Tools

3. Overview of the Subarea Model
4

5

. Deep dive into the Subarea Model weeds
If we had more time, more money, more data.....

In the style of the Beatles........
Good morning, Good morning



Come Together




John Street Funding Received Project Begins with
Working Group from CRTPO Consultant Selection
« Metrolina Regional Model
Coordination

« Transportation Advisory Board
Briefing

« Planning Board Briefing
Town Board Briefing
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Tools created for the Town will help it
evaluate transportation projects
proposed by it and others, and better
link its different decision-making
processes.

Don’t Let Me Down




Land Use and Transportation
Considerations that impact
Access & Mobility in Matthews...
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development and transportation projects?

High-traffic destinations

A Day in the Life....
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Demand

 Demand = People & Jobs

 TransCAD is des
measure & evalua
transportation netw
changes

« Land use changes
impact traffic

« CommunityViz is designed to
measure & evaluate land use
changes

Magical Mystery Tour
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File Edit View Bookmarks Inset Selection Geoprocessing Customize Windows Help Repair Anslysis

Matthews CommunityViz Model A T e S P e T
(Using ArcGIS Desktop) 2
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 Test Different Land Use Scenarios

« Export Anticipated Development
Types, Locations, Patterns &
Intensities to a *.dbf file

« Serves as Input Data for the Travel
Demand Model

1972978.382 629635.290 Feet

« Export Maps for Documents —




Alternative Growth Scenario

Alternative ro

Alternative Growth Scenario

Let it Be (?)
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Matthews Subarea MRM
(Using TransCAD)

L

Q9

« Based on Metrolina Regional Model

Charlotte
- Covers greater Charlotte area

- Used for highway and transit planning, air quality
conformity, etc.
- Forecasts traffic to 2045

» Very detailed, but focuses on regionally
significant roads

 The more you zoom in, the more
“pixelated” the results get

~TransCAD

Transportatlon Planning Software

o — —

All You Need is Love (and TransCAD)




Mint i R

e Natthews Subarea MRM

L I
* Housing and employment is stored in

“Traffic Analysis Zones” or TAZs

McAlpine
Creek Park

« The regional model has 38 TAZs in the
Matthews area

: 40 Vi  For this study, this was “disaggregated”,
. or broken into 137 smaller TAZs

-
-
-
-

« Can represent more locally significant

roads and traffic issues in the area
Subarea

i TAZ Split & .

Stallings

Allows for a sharper picture

Indian Trail

Day Tripper
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Three Major Refinements: o

Warner Park -
Covenant Day School..

- Adding more local roads

Matthews o
Building Supply

- More (smaller) TAZs that better
Isolate different land uses

- Modeling traffic in 48 15-minute
increments (6:30 AM to 6:30 PM)

i f;; % : : . S5 Cherlotte
instead of 3 peak periods (AM, SR o ;
Midday’ and PM) PIar;tionEstatesQ Reglonal MOde :

, BB&T@ Road

-

The Long and Winding Road



Subarea
Model
Process

Run Metrolina
CommunityViz Model

The CommunityViz model provides
needed land use inputs for the
regional model.

1

Run Metrolina
Regional Model

The regional model provides the full
set of tnps for the region from which
the subarea model is extracted.

1

EX'l'I’O C‘I’ S ) bCl redg Paths from the regional model are
- processed to extract subarea ongin-
Trl p TO ble destination tables
U pdcfe Mcﬂ’h ews A Matthews-specific network allows

Subarea Network

the user to run roadway alternatfives
with the Matthews tnp table.

1

Run Matthews
Subarea Model

The Matthews subarea provides
travel demand information from 6:30
AM to 6:30 PM in 15-minute
increments




Subarea Model
Deep-dive

Ob-La-Di, Ob-La-Da....



Mint Hill

Matthews Subarea Model

Extracts from the Regional Model

» Subarea Study Area includes Matthews planning
area (red)

» Subarea selection (pink) includes additional area
included to provide logical opportunities for
through trips and route choices through/near the
study area

» Subarea selection boundary (pink) used by )
TransCAD after the regional model to select OD
table to extract

|
|
2

Indian Trail

Cownel
Frangis_
Beatty Park

d



Subarea Model Extraction

Needs:

Regional Network (Regnet45)

.Net file specific to TOD (Run
Subarea_NET_10-19-2020.rsc after
regional model run)

Subarea Selection Boundary
TOD Trip matrix

Path file from regional assignment

Trip Attractions

Balance...
Quick Response Method...
Trip Distribution >
Mode Split >
P-Ato O-D ..
Time of Day Analysis...
Static Traffic Assignment >
Dynamic Traffic Assignment >
O-D Matrix Estimation > Assignment Differences...
Planning Utilities > Scatter Plot...
Survey Utilities > Convergence Chart...
Accessibility > VDF Chart

o ) Assignment Report
Distributed Computing Toolbox

Display Intersection Flows...

Batch Editing

Assignment Path Toolbox

Screenline Analysis
Select Link/Zone Query Builder

Path File Select Link/Zone Analysis...

Path File Turn Movement Analysis

Link Calculator
Goodness-of-Fit Statistics...




Subarea Model Extraction

Steps:

1. Open regional network, add subarea
selection boundary

2. Open .net file and TOD matrix

3. Go to Planning->Assignment Utilities-
>Path File Subarea Analysis

4. In Dialog Box, select the AM Path file
from Hwyassn/HOT

5. Click on “Create Subarea”

6. Hit OK to run OR cancel out to export
subarea network at this point

7. Use file prefix AM_, MD_, PM_ on sub
link flow output

Path File Sub

Line Layer

MNetwork File
Matrix File

Path File

Area Analysis ?

RegMNetd5_AMPeak

D:A\m..5\Subarea\net_highway_AM.net

ODHwyVeh_AMhot ~

Create Subarea Using

X

oK
Cancel
MNetwork

Settings

Polygon (@ Area Layer Selections Create Subarea
Layer |Subarea_Selection ~ | Selection |All Features ~
Area Info.
Options
Create Theme
Path File SubArea Analysis ? X
Line Layer | RegMet45_AMPeak oK
MNetwork File | DAm..5\Subarea\net_highway_AM.net Cancel
Matric File . Network
Path File | D:\m...Assn\HOT\AM5_ODPATH Path Setings

Create Subarea Using

Palygon (@ Area Layer Selections Create Subarea
Layer |Subarea_Selection | Selection [All Features e
Area Info. | Centroids: 172 External Stations: 35 Internal Links: 812

Options

Create Theme




Subarea Matrix OD Prep and Assumptions

Converts TOD Trip Tables into 15-
minute matrices

Auto, HOT, and Truck

Automated within script
(Subarea_TOD_10-19-2020.rsc)

Assumptions: Same TOD trip
breakout for all modes within each
time period

Based on (limited) traffic count
data available in 15-minute
increments

Average Ql Q2 Q3 Q4
6:00-7:00 5.6% 7.7%
7:00-8:00 7.9% 8.8% 9.0% 9.5%
8:00-9:00 9.8% 9.1% 9.1% 9.1%

9:00-10:00 7.8% 6.7% 3.7% 3.6%
10:00-11:00 3.4% 3.3% 3.5% 3.8%
11:00-12:00 3.6% 3.9% 3.8% 4.1%
12:00-13:00 3.9% 4.2% 4.3% 4.6%
13:00-14:00 4.8% 4.6% 4.2% 4.6%
14:00-15:00 4.2% 4.6% 4.7% 4.6%
15:00-16:00 4.9% 5.0% 7.0% 7.6%
16:00-17:00 8.3% 8.3% 8.7% 9.0%
17:00-18:00| 10.0% 9.5% 8.7% 8.2%
18:00-19:00 8.1% 6.5%




Subarea DTA Process and Assumptions

Runs TransCAD’s Dynamic Multi- Needs additional fields:
Modal Multi-Class ASSignment AB Capacity/BA Capacity - based
on MRM 1 hr with signal

Assigns traffic for 48 consesctivute
15-minute periods

6:30 AM to 6:30 PM
AB Storage Capacity/BA Storage
Same alpha/beta and volume-delay Capacity - Physical Area

settings

adjustment

AB/BA Capacity (15 minute)

AB Storage Capacity =
Modified capspeed assumption Length*210*lanesAB + ((B_LeftLns +

(capsub_factors.prn) for signals B_ThruLns + B_RightLns -
lanesAB)*10)



Subarea Model Output

Provides for each 15-minute DTA Post processor appends to network:

period: AB/BA_AMPK (AM Peak Hour Volume)
AB/BA Flow AB/BA_PMPK (PM Peak Hour Volume)
AB/BA Time AB/BA_AMVoC
AB/BA VoC AB/BA_PMVoC
AB/BA Speed AM_MaxVoC
AB/BA Queue PM_MaxVoC
AB/BA Cap Reduction SUB_TOTAL (12 hour volume)

DAY_TOTAL (24 volume - estimated)
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Matthews Subarea
Demand Model

2045 MTP
6:30 AM - 6:30 PM




Run times

Time required for each step:

1

2
3

5

. Run regional model and save path files:

» 2x normal run time (path files are 171 - 190 GB
each!)

. Build .net files - quick
. Extra Subarea OD matrices:
> ~6 hours each (AM/MD/PM)
. Prep OD matrices - quick
. Run DTA Assignment:
» 10 minutes to 1 hour




Matthews Subarea Model

MODEL MACROS

Revised HOTAssn macro (HwyAssn_HOT_TCv7subpath.rsc)
Subarea buildnet macro (Subarea_NET_10-19-2020.rsc)
OD Matrix Prep macro (Subarea_TOD_10-19-2020.rsc)
Subarea DTA macro (Subarea_DTA_10-19-2020.rsc)

T o 0 T




Matthews Subarea Model - Steps by application _

STEP Notes
1. Update and 4. Update
rerun MCM 2. Run 3. Extract Subarea
Subarea Model Metrolina Subarea Trip Highway 5. Run Subarea
Model Application Type | (CommunityViz) | Regional Model Table Network Model

This is typical use of the
subarea model. Includes
widenings and new
connections.

Highway Project within Study
Area (non-toll)

Regional model needs to
be run to capture
external trip changes

Highway Project extending
beyond Study Area

Toll projects should be
analyzed in regional
model only

Highway Project within Study
Area (toll)

Land use needs to be
reallocated within
CommunityViz

Large Land Development
within Study Area (>1,000

trips/day)

Subarea trip distribution
and background traffic
growth

Small Land Development
within Study Area (<1,000

trips/day)

Transit projects should be
Transit Project (any size) analyzed in regional
model only




Project Scenarios - Here, There, and Everywhere

>

More Focused &
Discernable Growth
Activity Centers

Less Focused &
Discernable Growth
Activity Centers

Less Street Network t Network
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Scenario 1

LU: Existing Rules & Policies in Place Today

TR: Fiscally-Constrained Project List

2045 Traffic Projections
PM Peak Conditions

Town Center Inset

PM Peak Hour Congestion
- Little Congestion
Some Congestion
Moderate Congestion
- Heavy Congestion

PM Peak Volume

5000 3000 0
0 25 5 75

Miles
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Scenario 2

LU: Existing Rules & Policies in Place Today

TR: Town-Modified Project List

2045 Traffic Projections
PM Peak Conditions

Town Center Inset

PM Peak Hour Congestion
- Little Congestion
Some Congestion
Moderate Congestion
- Heavy Congestion

PM Peak Volume
|

5000 3000 0
0 .25 5 75

Miles




Scenario 3

LU: Emerging Community Growth Centers

TR: Fiscally-Constrained Project List

2045 Traffic Projections
PM Peak Conditions

Town Center Inset

PM Peak Hour Congestion
- Little Congestion
Some Congestion
Moderate Congestion
- Heavy Congestion

PM Peak Volume
|
5000 3000
0 .25 5

Miles




Scenario 4

LU: Emerging Community Growth Centers

TR: Town-Modified Project List

2045 Traffic Projections
PM Peak Conditions

Town Center Inset

PM Peak Hour Congestion
- Little Congestion
Some Congestion
Moderate Congestion
- Heavy Congestion

PM Peak Volume

5000 3000 0
0 .25 5 75

Miles




John Street Corridor
Estimated Level of Service

Scenario ‘
1 2 3 q \
MTP Town Plan MTP Town Plan

Road Segment Existing Trend Dev Trend Dev Emerging Ctr  Emerging Ctr
Monroe Rd Sardis Rd N to NC51 C D D E E
John St NC 51 to Trade St D C D C D
John St Trade St to Greylock Ridge Rd D C E C E
John St Greylock Ridge Rd to 1-485 D C C D C
Old Monroe Rd  1-485 to Stallings Rd - F E D E E

Strawberry Fields Forever



Study Findings &
Conclusions




East John St can
stay two lanes if the
Town relies on the
street-system-as-a
whole to manage
traffic needs.

We Can Work it Out

Traffic moving through
the center of Town is
reduced by 20-25%
with implementation
of the proposed street
network.

The "pinch I
the system ¢
apparent and
where to focu

for improveme

oW
)rts




It comes down to a choice of
place-making vs. through-put

considerations for key corridors

in the Town.

The “emerging centers” land use
scenarios create a new chapter for
the Town.

Ticket to Ride

Two-lane street cross section, with
lower traffic volumes, will better
support needs for the emerging
centers scenario to create safe,
walkable environments.




When I’m Sixty-Four....

» Fine-tune capacities - Review subarea capacities and test modifications - for
example, is there queuing present? Is it reasonable?

» Signal Timing data - It is possible to include signal timing data within the DTA
assignment. This requires the following data for each signal:

» Definition of phases and which movements are given green in each phase
» Cycle lengths and phase timings, including green, yellow, and red times

» Definition of phase order

» Additional 15-minute count/speed data - The subarea model trip table was
disaggregated into 15-minute increments using available 15-minute count data in
the area from NCDOT. It is possible that the disaggregation of trips into 15-
minute increments could be enhanced utilizing additional count and INRIX speed
data. Or go to five minute intervals?

» 24-Hour Modeling - the subarea model analyzes trips from 6:30 AM to 6:30 PM.
It is feasible to add the missing 12 “night” hours to the subarea model. This
would require additional data and modification of the script to capture night
trips as well. Overall run time and hard drive space requirements also increase
with the addition of night trips.



Dana
Stoogenke,
Transportation
Planner

Susan Habina-
Woolard, PE
Town Engineer

North Carolina

: Matt Noonkester,
Craig Gresham, PE AICP

Travel Demand Land Use
Q cerreox City 2
xplained

With a Little Help from my Friends....




