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Four Step Model

Piedmont Triad
Regional Model

TRIP GENERATION
(How many trips?)

A 4

MODE CHOICE
(By what mode?)

\ 4

TRIP DISTRIBUTION
(Where do they go?)

TRAFFIC ASSIGNMENT
(By what route?)

Feedback
Loop
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authority for regional transp

Regional Model

PTRM Model Overview

Area Coverage
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authority for regional transp
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Network Coverage — Highway Network
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Network Coverage — Transit Routes

O Local bus routes (GTA, HiTran, Link, WSTA)
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Soclio-Economic Data
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authority for regional transp

Forecast Traffic Flow & TransCAD v&8.0

st

s
e

1
| 45
27
'
b5
" (o
2
Gl
i
8 2%
o 1028 455, b
= — 8 722 725
— 725
1353 qas3 W

&=

187

36193 2¢7 gls
=iz 4 ERY,
& g P 255, 0L ¥ 4,
2782 & *’ega N
TN 2607 B E MARKET ST
= 1105

2754 3754

3377

1589 pagh

1216 12169121

227 227227 533 a7

1237 359

»
e
868

e P
Transoortation Plannina Software

& il vic
8l 6| === 0.0000 to 0.2500
= = 0.2500 to 0.5000

GORRELL ST =
:; :g 136 74 - B
(3
bl 45 135 = 1.0000 to 1.2500
=l 235 = 1.2500 to 1.5000
E GATE CITY BLVD ) 2l == 1.5000 and abave
=% Flow

1735 1713 1713

2650 1047
2231 2588 1020 978 18
4 w72
2084 2193 | 47 2178 “"P.é 15000 7500 3750
\= &9 Flow
! 02
N L 6 05 1 .15
— %Y Wiles

W

WinstonSalem
Uirban drea
Metropalitn Planning
Organiza‘ion (MPO)

‘metropolitan planning organization




Piedmont Iriad
Regional Model

Tour-Based Freight Model
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Needs of Tour-based Freight Model

* The information of freight movement

* Limitations in modeling the complexities of freight traffic
* Transportation systems emissions

* Analysis of the impacts of development
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How the model addresses the Needs

* Behavioral Improvements
* Market Segmentation Scope
e Geographic Scope

BGMP
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Model System - Freight Model within PTRM

Freight Demand
Model

Passenger

Model Shipments

Commercial
Vehicle Touring
Model

Freight Truck
Touring Model

Passenger Assignmentto Truck Trip Lists
Vehicle Trip Regional Highway = Truck Trip
Tables Network Tables
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_____________________________________

: Firm Synthesis | Regional Model

Scale Employees
firm_sim_scale_employees
Scales synthetic firms to employee
forecasts

Firm Synthesis Model

Simulate Commodities
firm_sim_sctg
Simulates production commaodities for
firms based on probability thresholds

Piedmont Triad Regional Model (PTRM)
] Freight Model

-yt Demand

Firm Synthesis Model

Passenger

! Model Synthetic Firms Shipments

Commercial
Vehicle Touring
Model

Freight Truck
Touring Model

Synthetic Firms
RegionalFirms
List of business establishmentsin the
model region, with location by TAZ and
County, industry by NAICS and PTRM
categories, production commodity by
NAICS and SCTG, and size by
employees and size category

Passenger Assignmentto
Vehicle Trip Regional Highway
i Tables Network

Vel Praing
Organiza‘ion (MPO)
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Outputs — Firm Synthesis

Table 5: List of Business Establishments Output by the Firm Synthesis Model

Bu... FAFZo... FIPS ... NAIL.. NAICS6io Industry10 Industry?7
<int>  <int> <int> <int> <int> <fctr> <fctr> <fctr> Field Description
. BusID Unique business identifier (created in the model)
1 372 37081 1 541850 541800 Other Services SER
FAFZone FAF Zone that the business is located in
2 372 37081 1 238160 233411 Construction IND FIPS FIPS code for the county that the business is located in
3 372 37081 1 238160 233411 Construction IND TAZ PTRM TAZ that the business is located in
a4 372 37081 1 443112 4A0000 Retail RET NAICS6 6 digit NAICS industrial code for the business
. NAICS6io 6 digit BEA NAICS code for the business
5 372 37081 1 541213 541200 Other Services SER
Industry10 Employment category for the Ohio GES
6 372 37081 1 812111 812100 Other Services SER
Industry?7 PTRM employment category
7 372 37081 1 441310 441000 Retall HWY Industry5 Summarized Ohio employment categories
8 372 37081 1 722110 722110  Hotel & Real Estate HWY Employees Number of employees
. i Empl i
9 372 37081 1 541213 541200  Other Services SER eolrecat mployment size category
SCTG Production commaodity (SCTG categories)
10 372 37081 1 445120 445000 Retail HWY
1-10 of 100 rows | 1-8 of 12 columns Previous 1 2 3 4 5 6 .. 10 Next

‘metropolitan planning organination
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Freight Demand Model I’iﬂdlﬂﬂllt Tﬂad

FAF Flow Disaggregation

Id_sim_disaggregatefaf ” "
Fit FAF fl |
e e T egional Model

authority for regional transp

Trade Partners
id_sim_lradepariners
Create pairings of buying and selling firms
based on location and commodity

Firm Synthesis Model

Freight Flow Allocation
id_sim_freightflows
Simulate the freight tonnage flow betweaean
irade pariners and FAF zones

Mode Path Assignment
M _sim_mode
Determine mode by which tonnage moves
between freight partners

Piedmont Triad Regional Model (PTRM)

Freight Model

.

Shipment Size
Id_sim_shipmentsize
Breaks annual demand into individual
shipments from firm and commaodity
information

Freight Demand
Model

Passenger

Model Shipments

Distribution Channel
Id_sim_distchanne!
Determines whether shipmeants will be
direct or use distnbubon center

Commercial
Vehicle Touring

Model Touring Model

Ports of Entry/Egress
ld_sim_porfsofentry
Assigns shipments into or out of model
region to intermodal facility

Passenger Assignmentto
Vehicle Trip Regional Highway
Tables Network

Distribution Centers
Iid_sim_distcenter
Specifies distribution center for shipments
making non-direct trips

e S B O e N U o e, e e P A PP P

Shipments

w
WinglonSalem

Urban drea
Wetropolian oy
Orqaniza‘ion (MPO)

BGMPC i

‘metropolitan planning organiz




A Piedmont Iriad
Regional Model

Outputs — Freight Demand Model

Table 10: List of Annual Shipments Output by the Freight Demand Model

BuslD.Seller BusID.Buyer TAZ.Port S... Movement.Ty... Mo... ShipmentWeight Field Description
<int> <int> <int> <i nt> <fctr> <fctr> <db|> 4 BusID.Seller Unique business identifier (created in the model) for the seller
BusID.Buyer Unique business identifier (created in the model) for the buyer
15893 28049 11 Truck 4,988590e+01 TAZ.Port PTRM for the port of entry to the region (either an intermodal facility or an
external station)
34609 32971 11 Truck 4.832983e+01 SCTG COmmodity of the shipment (SCTG categoty)
Movement.Type Movement type for the shipment (e.g., external to internal)
+
32398 1 644 1 ” TrUCk 9968027e 01 Mode Mode of the shipment (truck, rail, or air)
14353 1520 1T 1 Truck 8.054971e+01 ShipmentWeight Shipment weight in pounds
ShipmentSize Shipment size category
1660 41638 Tl Truck 9.397466e+01 NumsShipments  Number of shipments annually
32398 6132 1 Truck  9.930786e+01 channel priribution channet
DistID Distribution facility identifier
44690 42782 11 Truck 3.926798e+02
15893 27930 1 1 Truck 4,988590e+02
15893 19940 11 Truck 4,998468e+02
32398 33760 11 Truck 7.249474e+03
1-10 of 100 rows | 1-7 of 11 columns Previous 1 2 3 4 5 6 .. 10 Next
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Commercial Vehicle Touring
Model

Simulate Firm Activities
cv_sim_acivilies
Develops demand for outbound and
inbound shipments from commodity flow
data

Commercial Vehicle Touring Model &=

Piedmont Triad
Regional Model

authority for regional transp

Simulate Vehicle Choice
cv_sim_vehicle
Choose vehicle type based on industry
and distance

Simulate Stop Duration
cv_sim_stopduralion
Detarmine stop duration based on
industry and vehicle

e 6]

Freight Model

Freight Demand
Model

Simulate Tours and Routing
cv_sim_fours
Create tours and stop order from stop
information

Passenger

Model Shipments

Commercial
Vehicle Touring
Model

Freight Truck
Touring Model

Simulate Scheduled Trips
cv_mim_scheduledinps
Create trips fram tours and stop ordar

Passenger Assignmentto
Vehicle Trip Regional Highway
Tables Network

Simulate Intermediate Stops
cv_sim_infermediatestops
Predict intermediate stops and durations
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Outputs — CVTM

Piedmont Iriad
Regional Model

Table 20: List of Commercial Vehicle Tours and Trips Qutput by the CVIM

Bu...
<int>

3

12
12

12

1-10 of 100 rows | 1-10 of 13 columns

Vehicle
<ord>

Light
Light
Light
Light
Light
Light
Light
Light
Light
Light

BGMPL

Tou...
<int>

26627
26627
26627
26627
45838
45838
45838

3620

3620

3620

TripID Schedul...

<int>

1

2

‘greensboro urban area

‘metropolitan planning organination

<int>

1

1

o..

D..

Activity

<int> <int> <fctr>

1

622

713

575

590

603

1

622

713

575

1

590

603

1

530

Service
Service
Service
Return
Service
Service
Return

Meeting

530 3092 Service

3092 3128 Service

Previous

‘W

1 2 3 4

WinstonSalem
Uirban drea
Metropalitn Planning
Organiza‘ion (MPO)

5

MAMDe... MAM/

<S53:
mam:=>

785.16

878.00

927.42

1099.29 1

646.94

653.00

735.57

479.83

543.00

638.48

6 .. 10 Next

4¢

5€

64

>

Field Description

BusID Unique business identifier (created in the model)
Vehicle Vehicle type (light, medium, heavy)

TourlD Tour identification number

TriplD Trip identifier (order within the tour)

Scheduled Flag to denote that the stop at the end of the trip was scheduled (vs. an
intermediate stop)

OTAZ Origin PTRM TAZ
DTAZ Destination PTRM TAZ
Activity Activity at the stop location at the end of the trip

MAMDepart  Departure time of the trip (minutes after midnight)
MAMArrive  Arrival time of the trip (minutes after midnight)
TravelTime Travel time of the trip (minutes)

Distance Distance of the trip (miles)

StopDuration Stop duration for the activity at the end of the trip




Freight Truck Touring Model

Piedmont Triad
Regional Model

Simulate Daily Shipment Sample
ft_sim_ daillysample
Pradicts a single day of shipments

tween trading partners

authority for regional transp

Simulate Vehicles
R_=sim_wvehicles
Chooses appropriate vehicle for
transporting shipments in region

Extract Non-Peddiing Shipments
ft_sim_nonpedd) al}

Selects specific types of shipments to be
placed on one-stop tours

Freight Truck Touring Model

Extract Peddling Shipments
fi_sim_peddiedstaps
Selects specific types of shipments o be
placed on 1+ stop tours

Simulate Stop Duration
f1_sim__stopduration
Simulate freight pickup/delvery stop
durations for all shipments

N,

Piedmont Triad Regional Model (PTRM)

Freight Model

Freight Demand

Model Simulate Peddling Stops Clustering

ft | stopciusten

Dwides stops into spatially
groups by hierarchical clustering
Passenger

Model Shipments

Simulate Peddling Tours Seguence
f_sim_slopsegquencing
Organizes clustered stops into efficient
sequence

Commercial
Vehicle Touring
Model

Freight Truck
Touring Model

Simulate Non-Peddling Tours

ft_s nanpeaddiingtours
Constructs tnps from non-peddling stops

Passenger Assignment to
Vehicle Trip Regional Highway
Tables Network

Simulate ArrivaliDeparture Times
fi_sim_schedulelrips
Calculates frip durations to determine trip
schedule

Simulate Intermediate Stops
ft_sim_infermediaiesiops
Pradict intermediate stops and durations
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BGMPL i

w
WinglonSalem

Urban drea
Wetropolian oy
Orqaniza‘ion (MPO)




Peddling — FTTM

Piedmont Triad
Regional Model

Internal-to-External Freight Movements

Model Region

el Direct
- Indirect, non-peddled
===  Indirect, peddied

External-to-Internal Freight Movements

e DiFRCE
et Indirect, non-peddled
====p  Indirect, peddied
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Freight Truck Touring Model

Piedmont Triad
Regional Model

Simulate Daily Shipment Sample
ft_sim_ daillysample
Pradicts a single day of shipments

tween trading partners

authority for regional transp

Simulate Vehicles
R_=sim_wvehicles
Chooses appropriate vehicle for
transporting shipments in region

Extract Non-Peddiing Shipments
ft_sim_nonpedd) al}

Selects specific types of shipments to be
placed on one-stop tours

Freight Truck Touring Model

Extract Peddling Shipments
fi_sim_peddiedstaps
Selects specific types of shipments o be
placed on 1+ stop tours

Simulate Stop Duration
f1_sim__stopduration
Simulate freight pickup/delvery stop
durations for all shipments

N,

Piedmont Triad Regional Model (PTRM)

Freight Model

Freight Demand

Model Simulate Peddling Stops Clustering

ft | stopciusten

Dwides stops into spatially
groups by hierarchical clustering
Passenger

Model Shipments

Simulate Peddling Tours Seguence
f_sim_slopsegquencing
Organizes clustered stops into efficient
sequence

Commercial
Vehicle Touring
Model

Freight Truck
Touring Model

Simulate Non-Peddling Tours

ft_s nanpeaddiingtours
Constructs tnps from non-peddling stops

Passenger Assignment to
Vehicle Trip Regional Highway
Tables Network

Simulate ArrivaliDeparture Times
fi_sim_schedulelrips
Calculates frip durations to determine trip
schedule

Simulate Intermediate Stops
ft_sim_infermediaiesiops
Pradict intermediate stops and durations
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Regional Model

Outputs—FTTM

Table 23: List of Freight Truck Tours and Trips Output by the FTTM

Field Description
DiStID Peddl... Tou... TripID TAZ.AnCh... Vehicle Schedul... NintStDps TAZ.Origin DistlD Unique identifier for the distribution center facility where the tour starts
<int> <int> <int> <int> <int> <fctr> <int> <int> <int> Peddled Flag to identify whether the tour is a peddling tour, i.e., it begins ata
distribution center and includes one or more stops

1 0 1 1 1 4281 Heavy 1 0 4281 TourlD Tour identification number
TriplD Trip identifier (order within the tour)

10 1 1 2 4281 H eavy 1 0 461 TAZ.Anchor Anchor PTRM TAZ where the tour starts and ends

10 1 1 3 4281 H eaVy 1 0 332 Vehicle Vehicle type (light, medium, heavy)
Scheduled Flag to denote that the stop at the end of the trip was scheduled (vs. an

intermediate stop)

10 1 2 1 4281 Heavy 1 0 4281
Nint5tops Number of intermediate stops during the tour

10 1 2 2 4281 Heawvy 1 0 4003 TAZ.Origin Origin PTRM TAZ
TAZ.Destination Destination PTRM TAZ

10 1 2 3 4281 H eaVY 1 0 4003 Activity Activity at the stop location at the end of the trip
ShipmentWeight Shipment weight delivered or picked up at the shop

10 1 2 4 4281 Heavy 1 0 4022
StopDuration Stop duration for the activity at the end of the trip

10 1 3 1 4281 H eavy 1 0 4281 TravelTime Travel time of the trip (minutes)
Distance Distance of the trip (miles)

3 2 4281 H eavy 0 1 4287 MAMArrive Arrival time of the trip (minutes after midnight)

MAMDepart Departure time of the trip (minutes after midnight)

10 1 3 3 4281 Heavy 1 1 4056
Movement.Type Movement type (e.g. internal to internal) for the trip

1 _1 O of 1 00 rows | 1 _9 Df 20 ColumnS PI’EViOUS 1 2 3 4 5 6 1 O Next ExternalStation  PTRM TAZ code for eXternal station used by the trip

Direction Direction group for the external station

‘metropolitan planning organination
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Tour-based Freight Model: Dashboard

2013BASE Scenario Summary Firm Synthesis ~ Annual Shipments ~ Freight Truck Tours = Commercial Vehicle Tours ~

<> Source Cod¢

About this Document Model Region and Traffic Analysis Zone (TAZ) System

2016-12-13

This document is stand-alone B ,". . 'A..) ( i = - = 4
interactive dashboard viewable from Model Run Date + 4_' 1’$L : | 7 [ 2 g W Backiiding Mag
most modern Internet browsers. The —l 7 &,‘;‘t (7

dashboard is meant to be a high-level \ Vg "~~

summary of an rFreight scenario. All
of the data, charts, and maps viewable 1 4.7
in this dashboard are embedded
directly into the HTML file, so users are Model Runtime (mins)
encouraged to share their scenario

results with others via this document.
An Internet connection is necessary

for the best user experience, but is not 45: 1 69

required.

Synthesized Firms

Users may navigate to different areas
of the dashboard using the navigation
bar at the top of the page, and may

interact directly with most tables, 71 4'800
charts, and maps. Freight Shipments

This document is best viewed using
the most recent versions of the

following web browsers: 71 628
r

* Google Chrome
o Mozilla Firefox Freight Truck Tours

o Microsoft Internet Explorer
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