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Chapter 1: Overview

The first section of this chapter outlines general changes to each of the LOSPLAN programs.
The second section lists the specific data input fields that have changed between the LOSPLAN
2002 and LOSPLAN 2007 program versions.

General Changes

ARTPLAN

ARTPLAN 2007 maintains much of the same look and feel of ARTPLAN 2002. All of the
previous features, such as input validation, dynamic field value updating, separately formatted
reports for printing, context sensitive help, and data exchange capability with other XML
compliant transportation software applications, are maintained in this version well as all. Major
new features include the capability to analyze the off-peak direction and to analyze up to 14
segments. The multimodal input screens have also been changed such that the data for all active
segments can be viewed at the same time. Many other user interface (Ul) enhancements have
been made to this version, particularly with respect to screen navigation, such as 'Back’ and
‘Next' buttons and tabs at the bottom of the screen, in addition to the toolbar buttons and menu
selections.

Major changes to the analysis methodology include a revised calculation procedure for adjusted
saturation flow rate (based on FDOT final report DO2319, "Guidelines for Quantifying the
Influence of Area Type and Other Factors on Saturation Flow Rate"), additional performance
measures, such as free-flow delay and LOS threshold delay, and inclusion of a left-turn queue
spillover calculation. In addition, input data validation has been enhanced with respect to critical
variables, such as AADT/hourly volume and weighted g/C ratio.

HIGHPLAN

HIGHPLAN 2007 maintains much of the same look and feel of HIGHPLAN 2002. All of the
previous features, such as input validation, dynamic field value updating, separately formatted
reports for printing, context sensitive help, and data exchange capability with other XML
compliant transportation software applications, are maintained in this version as well.

Major changes to the analysis methodology include revisions to the calculation of Percent Time
Spent Following (PTSF) for two-lane highways (based on NCHRP Report 20-7(160). As a result
of implementing the PTSF calculation revisions, HIGHPLAN now uses PTSF (or ATS under
certain conditions) as the service measure for ‘rural undeveloped’ highways instead of v/c ratio
(as was used in HIGHPLAN 2002). Additional performance measures have been added as well,
namely free-flow delay and LOS threshold delay. Input data validation has also been enhanced
with respect to critical variables, such as AADT/hourly volume.
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FREEPLAN

FREEPLAN 2007 maintains much of the same look and feel of FREEPLAN 2002. All of the
previous features, such as input validation, dynamic field value updating, separately formatted
reports for printing, context sensitive help, and data exchange capability with other XML
compliant transportation software applications, are maintained in this version as well.

The analysis methodology has been expanded to incorporate the effects of ramp metering,
accel/decel lane extensions, auxiliary lanes, off-ramp queuing, and oversaturation. Additional
performance measures have been added as well, namely free-flow delay and LOS threshold
delay. Input data validation has also been enhanced with respect to critical variables, such as
AADT/hourly volume.

Data Input Field Changes

This section identifies the differences between the data input fields of the LOSPLAN 2002 and
LOSPLAN 2007 programs.

ARTPLAN

Project Properties

Changed
Area Type (list of choices)

Study Period (list of choices)

Added
Modal Analysis
Type of Analysis

Facility Data

Changed

% Turns Excl. Lanes — % Left Turns, % Right Turns

Left Turn Lanes —  Exclusive Left Turn Lane(s), Exclusive Right Turn Lane(s)
Signals/Mile —  #of Signals, Arterial Length

Added
Storage Length
Left g/C
Peak Dir. Hourly Volume (input for ‘Dir Hr Demand Vol’ study period)
Off Peak inputs for:
Off Peak Dir. Hourly Volume (input for ‘Dir Hr Demand Vol’ study period)
% Heavy Vehicles
% Left Turns
% Right Turns
Arrival Type
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Removed
Local Adj. Factor

Intersection Data

Changed
% Turns Excl. Lanes — % Left Turns, % Right Turns

Added

Left g/C

Excl. Lanes—Right

Off Peak inputs for all inputs available for Peak direction

Segment Data

Added
# Thru Lanes
Off Peak inputs for all inputs available for Peak direction

HIGHPLAN

Changed
Area Type (list of choices)

Study Period (list of choices)

Added
Segment Length
Peak Dir. Hr. Vol. (input for *Dir Hr Demand Vol’ study period)
Off Peak inputs for:
Off-peak Dir. Hr. Vol. (input for ‘Dir Hr Demand Vol’ study period)

FREEPLAN

Added

Freeway Length

Aux Lanes (Y/N)

Ramp Metering (Y/N)

Accel/Decel Lanes to 1500 feet (Y/N)

Aux Lanes number per segment

Ramp Analysis (Y/N)

Off ramp length

Signal Location (at end of ramp, downstream from off ramp, no signal)
Signal Type (actuated or pretimed?)
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Cycle Length

g/C Ratio

Percent off ramp volume moving on right turn on red
Distance to signal from off ramp’s end

Avrrival flow rate to signal not from ramp

Arrival type of vehicles on arterial

Number of lanes on arterial at signal
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User Interface Screen Shots

This section includes screen shots, for each individual screen, from all three LOSPLAN 2007
programs.

ARTPLAN

RTPLAN 2007

ARTPLAN 2007 5=t

Multimodal Arterial Level of Service

far Conceptual Flanning and Freliminary Engineering

YWersion Date: b1 4107

Startup Options

YWould you like ta..

Start a new project ar Open an exizting project
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File Yiew Help

=al xj

O]|E] S|k SlE |

Untitled.oml

ARTPLAN Project Properkies 3

— Hoadway Information

Road Mame |f-\n:her Rd.

Area Type IDther Urbanized ;I
Claszs Il i

Peak Direction INu:urthbound j

0OFf Peak Direction |Su:uuthbu:uund

—Analyzis Information
[ Multimodal

Modal Analyziz

Type of Analysis IF'eak and Off-Peak Directions

Study Period [k100

-

For a roadway specific analysiz, selections for area type and class
muzt be completed. Press the F1 key if guidance on each of these
variables iz needed.

— File Information

File: i arne:
Analyst
Analpziz Date
Agency
Diistrict/Ciky

Uszer Motez

{55

241772007

|UF-TF|I:

IGainesviIIe, FL

(o |

Cancel

Analpat

Acceptable Range:

| Y
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ARTPLAN: Other Urbanized Area, Class 2 - [Facility Data] & |EI|£|
File Wiew Help
D=l skl @ %E | Untitled !
— Roadway ¥anables
# Thiy Lanes m Posted Speed |45 = Enclusive Left Turn Lane(s] v
[Bcth Directions)
Storage Length Iﬁ
Mgt ] be IHESMC““"E jv AiEHlah et | 2 Exclusive Right Turn Lane(z) [
— Traffic Yanables
— Dir. Howrly Wolume — % Left Tuns
AADT | 30000 Peak I 1601 Peak I 12 Baze Sat. 1950
Flow R ate
K factor 0na7 D” F'eak I 1209 fo PEEIk | 12
=& i — % Ri | Sat.
D factar 05 Heawy Wehicles Right Turns Adj. Sat. Flow Fate
Peak I 20 Peak | 12 Peal I 1847
Peak Hour
poE [ 0325 Off Peak | 20 OffPesk | 12 Off Pesk | 1847
— Control ¥anables
Arrival Type
# of Signals I 7 Control Type ISemiactuated "'I Peak m
Typical o
LCycle Length 150 Thicighaic | 044 Leftg/C | 010 0ff Peak |3 I
For the wariables highlighted in blue, local values must be used. Mast =53 |
Facility Data Intersection | Segment Data Results
Gensral/tuto | Bike, Ped, Bus o | Ao | Bike Ped Bus futa | Bike Ped Bus | Service Wolumes |

Length of &rterial, in miles Acceptable Range:

[01-10 y
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ARTPLAN: Other Urbanized Area, Class 2 - [Facility Data] & |EI|£|

File Wiew Help
Qlilﬂl @l&l #|E|| "05|| | Untitled.xml

Peak 1 0ff Peak
—Bike/Ped/Bus
Auto Dutside Lane Width [ Typical | Obstace to Bus Stop u
Bike Pavement Condition |Ty|:nica| j Bus Frequency [Buses/Hour] |_-|ﬁ
e T el Sl r Bus Span of Service [Hours/Day) mj
Sidewalk "l
Sidewalk/Hoadway Separation Typical j
Sidewalk./Aoadway Protective Bamer u

<¢- Back | Mest -2 |

Facility [1ata Intersection | Segment Data Besults
General/&uto Bike, Ped. Bus o | Ao | Bike Ped Bus futa | Bike Ped Bus | Service Wolumes |

Mumber of Lanes in Both Directions Acceptable Range: | &
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RTPLAM; Other Urbanized Area, Class Z - [Intersection Data]
File Wiew Help

=al xj

0|=E| Sk &% 8 «= | Untitled.m
Peak 1 0ff Peak
Int. Cycle o/C Arrnival Excl. Lanes % Tums #f Th
# Cross Stieet Name Length Thu Left  Type  Left Right Left Right Lanes
1 [Fist EER [ [ sl [ [
2 |second | 180 | o044 | 010 | o =z = EEEEE 2
3 |Third | 180 | o044 | 010 | = o = EEEE 2
4 |Fourth | 160 | o044 | 010 | o— = = EEEEE 2
5 |Fifth | 180 o044 | 010 | = = = EEEEE 2
B [Sisth | 180 | o044 | 010 | o= =z = EE R 2
7 |Seventh | 180 o044 | o0 | = = = HEEEEE 2
8 |Eighth | 180 o044 | 010 | o= = = HEE R 2
<<= Back | Add Intersection Femove Interzection I — Mewt - |
Facility Data Intersection Seament Data Results
Bereral/utn | Bike, Ped, Bus BLka Auto | Bike, Ped Bus Auto | Bike, Ped Bus | Service Wolumes

Crozs Street Name

Acceptable Range:

| Y
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ARTPLAN: Other Urbanized Area, Class 2 - [ Automobile Segment Data]

File Wiew Help

=al xj

D|lﬁ"|5|| glﬁl oo | E "05|| | Untitled.xml
Peak 1 Off Peak )
Ea e
;g Segment Length AADT Hﬁ:::il.llr-l_l,?‘lj;:ll. ‘t_-ar:;: Frgi:;zw Median Type
1 [First - Second | | 15IJE|| 3DEIDD| 160 | 2 IED j IHestrictive ;i
2 [Gecond - Thid | | 1503 [ 30000 | 1601 | 2|50 x| |Restictive -]
3 [Third Fourth | | 150 30000 00 | 2|50 x| |Restictive ¥
4 [Foutth - Fith | | 1509 [ 30000 [ qedi | 2 50 z] |Restictve x|
5 [Fifth- Sisth | | 1503 [ 30000 [ iEO0 | 2|50 x| |Resictive =]
£ [Ginth - Seventh | | N EE 2 (50 =] |Restictve =]
7 |Seventh-Eighth | | 15IJE|| 3DEIDD| 1601 I 2 IED j IHestrictive j
<« Back | | Revertto Facifity Data. .| _Newt > |
Facility D ata |nterzection Segment Data I Results
General/buta | Bike Ped Bus At Auts | Bike Ped Buz |  Autn | Bike Ped Bus | Service Volumes
Segment Length [feet. entered values <= 3 azsumed to be in miles) Acceptable Range: | 100 - 15840 4
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ARTPLAN: Other Urbanized Area, Class 2 - [Multimodal Segment Pata] -10| =i

File Wiew Help

0 ||j‘,|ﬁ| §|@| |-05|| | Unititled.xml
Peak 1 Dff Peak
Auto Bike Paved Sidewalk/ Sidewalk/ Obstacle Bus
Seqgment Outzide Pavement Shoulder/ & fawallk Roadway Roadway toBus PUE  Seryice
Lane Width Condition Bike Lane Separation Barnier Stop Freq. Span
First - Second Typical 7| Typical | T v Tupical VI I 1 H | 13
Second - Third Typical x| Typical | T v Twpical =] [ = 14
Third - Fourth Typical x| Twpical x| T v Typical vI B [ I_1 I_14
Favurth - Fifth Typical j Typical j ] v Typical 'I H H| I 1 I 14
Fifth - Sisth Typical x| Typical =| T i Typical =] [ = HE 14
Sixth - Seventh Typical =] Typical | T 4 Twpical »| T [ I 1 I 13
Seventh - Eighth Typical x| Typical | T v IT_I,lpic:aI *) = HE 4
I Bike/Ped/Bus 1 Pedestian SubSeament
Facility Data | Intersection Segment Data Results
General/Suto | Bike Ped Bus | Auto | Aumn Bike. Ped, Bus Ao | Bike, Ped, Bus | Service Yalumes
Buz Span of Service Acceptable Range: | 0-24 4
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. ARTPLAN: Other Urbanized Area, Class 2 - [Multimodal Segment Datal L =10 =i
File Wiew Help
|__°I|I3'"|E| élﬁl Lusll I Untitled.oml
Peak 1 Off Peak
* Segment Length . Sidewalk/ Roadway Sidewalk/ Roadway
Sidewalk : Z 2
Segment Subzegment Separation Protective Barrier
1 2 3 1 2 3 1 2 3 1 2 3
[First - Secand | [ 22] 23] 5 ¥ W W [agacent 2][Typical ][wice =] T W I
[Secand - Third | | 100 | M & T [Typical =] 14 B2l W o o
[Third - Fourth | | 100 | Vo= | Typica 7] Lot he| il G LD
[Fourth - Fifth | | 100 | M = T [Typical =] 1ad B[l Hi 1
[Fifth - Sisth | | 100 | V= |Tupical =] [Z| L = =
[Sisth - Seventh | | 100 | V= T [Tupical =] [7] B2l e el O
[3eventh - Eighth | | 100 | M o T |Typical =] = FZ] w4
Bike/Ped/Bus l Pedestrian SubSegment
¢ Back | | Revert to Faciliy Data__| EEE
Facility Data | Intersection Segment Data Results
General/duta I Bike, Ped, Bus I At I Ao Bike, Ped, Bus At I Bike, Ped, Bus I Service Wolumes
Dutside Lane Yidth Acceptable Range: | &
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ARTPLAN: Other Urbanized Area, Class 2 - [Results]

File Wiew Help

=al xj

O ||j",| nl %l &l Untitled.xml
1 I Peak
g, e Control Intersection Left Avg. SEanEnt
T Mym | oat. A h T Speed
Segment Flow Rate Flow Rate Y€ Delay pfgjgac gl:;m [,I:.?;E;,] LOS
[First - Second | | 1523 | 1847 | .94 | 37.44 | ] | Y | 16.1 | E
[5econd - Thid | | 1523 | 1847 I 94 | 3744 | ] | e | 16.1 | E
[Third - Fourth | | 1523 | 1847 | 94 | 3744 | ] | Y | 16.1 | E
|Fc-urth - Fifth | | 1523 | 1847 I 94 | ar.44 | D | e | 16.1 | E
|Fifth - Siuth | | 1523 | 1847 | 94 | a7.44 | D | Y | 16.1 | E
|Si><th - Seventh | | 1523 | 1847 I 94 | s | D | e | 161 | E
|Seventh - Eighth | | 1523 | 1847 | 94 | a7.44 | D | Y | 16.1 | E
Length Wid. I Free Flow Delay I LOS Threshold Avg. Speed
(mi] 20 g/C o [zeciveh] e Delay [zec/weh] £ [mish] I 181 L0S I E
Facility Data Interzection Seqment Data Results
General/Auta Bike. Ped. Bus ALt At | Bike Ped Bus Auta | Bike Ped Bus | Service Valumes |
Acceptable Range: | v
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ARTPLAN: Other Urbanized Area, Class 2 - [Results]

File Wiew Help

=al xj

D||j‘,|ﬂ| §|@| Untitled.xml
Peak 1 Oif Paak
—Bike———  Pedestiian — Bus
Segment LOS SubSegment LOS LOS

Score Seq 1 2 3 Score Seg adj. Buzes Seg
First - Second | 484 | E oD | |D | 287 | D | 100 I E
Second - Third | 454 | E o | | | 404 | D | 100 | E
Third - Fourth | 454 | E E | | 404 | D 1.00 E
Fourth - Fifth [454 [ E o | I 404 [ D 1.00 E
Fifth - Sith | 454 | E o | | | 404 | D | 100 | E
Sisth - Seventh | 464 | E | | | 404 | D | 1m0 | E
Seventh - Eighth | 484 | E 1o | | | 404 | D | 1o | E

Length
(mi) | 2.00

Score IW
Bike LOS IT

Score I 401
Pedestrian LUSI D

Adi. Busesl 1.00

Buz LOS E

<¢- Back |

Meut =5 |

Facility Data Intersection Segment Data Resultz
Gengialitutn | Bike Ped, Bus Ao Aot | Bike Ped Bus |  Aun | Bike Ped Bus | Service Volumes|
Acceptable Range: | 4
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ARTPLAN: Other Urbanized Area, Class 2 - [Results]

File Wiew Help

=al xj

B ||3",| ﬁ| §|@| |-05| | Untitled.xml
Automobile T Bike T Pedestrian T Bz
—Motes
“““ * Service wolumes for the specific facility being

Lanes Hourly Yolume in Peak Direction analyzed, based on the number of thiu lanes appearing
1 - = a0 i 50 in the intersection and segment data screens.
2 = = Aa0 1500 1760 * Cannot be achieved bazed on input data provided.
3 i e BEO 2300 2650
4 i x 1180 o 3550
£ e e 550 1500 1760

Lanes Hourly ¥Yolume in Both Directions
2 i i 440 1270 1560
4 = = 1000 2730 3200
[ i i 1560 4180 4820 THE MAXIMUM NORMALLY ACCEPTABLE
8 == = 5180 EERD 45D DIRECTIONAL SERVICE VOLUME FOR LOS E

IN FLORIDA FOR THIS FACILITY TYPE AND

2 i i 1000 2730 3200 AREA TYPE 15 950 VEHICLES PER HOUR

Lanes Annual Average Daily Traffic EEHDI;_AA:IFY ITIII-IIIITS ?EliEE%IPST\EJ[LL!I_Y FDOT.
2 i i 4500 13100 16100
4 B = 10300 28100 33000
[ i i 16100 43100 43700
8 i i 22100 58300 BE500
x i i 103200 28100 33000

Facility Data Intersection Segment Data Results
Gengialitutn | Bike Ped, Bus Auta Buto | Bike Ped Bus |  Autn | Bike Ped Bus | Service Volures!

| Y

Acceptable Range:
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ARTPLAN: Other Urbanized Area, Class 2 - [Results] & |EI|£|

File Wiew Help
Qlilﬂl @l&l "usl | Untitled.ml

Automobile I Bike T Pedestrian T Bus I
—Motes
“ “ “ “ * Service wolumes for the specific facility being
Lanes Motor Yehicle Hourly Yolume in Peak Direction analyzed, based on the number of thiu lanes appearing
1 = — 70 50 T in the intersection and segment data screens.
2 i 190 340 1280 1280 ** Cannot be achieved bazsed on input data provided.
3 120 280 500 1920 »15920
4 160 370 E70 2560 >2RE0
x = 190 40 1280 »1280
Lanes Motor ¥ehicle Hourly Yolume in Both Directions
2 (& = 30 1170 +1170
4 = 240 E10 2330 >2330
[ 230 510 910 3500 »3500
g 300 B0 1210 4EE0 >4BE0
= i 240 E10 2330 »>2330
Lanes Annual Average Daily Traffic
i i 3100 12100 >12100
4 = 3500 6300 24100 >24100
(] 2300 5200 5400 36100 »36100
g 3100 000 12500 48100 >48100
5 5 3500 E300 24100 >24100
Facility Data Intersection Segment Data Results
Gereraldbute | Bike. Ped, Bus Auto Auto | BikePed Bus | Aut | PBike Ped.Bus  Service Valumes

Acceptable Range: | 4
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ARTPLAN: Other Urbanized Area, Class 2 - [Results]
File Wiew Help

=al xj

O ||3",| Q' §|@| L°5| | Untitled.ml
Autormobile T Bike T Pedestiian Bus |
—Motes
“ “ “ “ * Service wolumes for the specific facility being

Lanes Motor Yehicle Hourly Yolume in Peak Direction analyzed, based on the number of thiu lanes appearing
1 = 00 50 T in the intersection and segment data screens.
2 = = 1090 > 1090 i * Cannot be achieved bazed on input data provided.
3 i i 1630 » 1630 _ _
N I 0 e
g & & 1030 » 1030

Lanes Motor ¥ehicle Hourly Yolume in Both Directions
2 i 180 990 > 990
4 B B 1980 » 1980
6 = i 2970 » 2970
8 = = 3960 > 3960 i
= = = 1920 » 1980

Lanes Annual Average Daily Trafhic
2 i 1900 10200 | > 10200
4 i i 20400 | » 20400
6 & 5 30800 | > 30800
8 ’“‘ GE 40800 | » 40800 #EE
= = = 20400 | > 20400

Facility Data Intersection Segment Data Results
Gereraldbute | Bike. Ped, Bus Auto Auto | BikePed Bus | Aut | PBike Ped.Bus  Service Valumes

Acceptable Range: | 4
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ARTPLAN: Other Urbanized Area, Class 2 - [Results]

=al xj

File Wiew Help
D= & SR o[ |

Untitled.oml

Automobile T Bike T FPedesztrian T Bus

[ T ST L S

Buszes Per Hour in Peak Direction
| 600 | 400 [ :=300 | »=200 [ »=1.00

Buszes in Study Hour in Peak Direction [Daily]
| 2600 | »400 | »=300 | »=200 | »=1.00

Unlike zervice wolume tables for ather modes:

All numbers shown are in terms of buzes per hour
anly for the study hour in the zingle direction of
higher traffic flow; and

The daily reporting table incorporates the daily
variable bus span of service, and exchudes the
planning analyziz haur factor (K] and the
directional diztribution factor (D).

Facility Data Intersection Segment Data

—Motes

Resultz

Gengialitutn | Bike Ped, Bus ALt dutn | Bike Ped Bus |

dutn | Bike Ped, Bus

Service Volumes

Acceptable Range: | 4
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HIGHPLAN

"¢ HIGHPLAN 2007

Florida Department of Transportation

2N

HIGHPLAN 2007

Multilane and Two-Lane Highway
Level of Service

for Conceptual Flanning and Freliminary Engineering

Yersion Date: 4/30/07

- otartup Options -
Wiould vou like to...

Start a new project or Open an exizting project
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File Wiew Help

Dle|d] 2 #sEl

Untitled.xml

— Hoadway Information

Road Mame IArcher Rd.
From | 75th To [122nd
Area Type

IHuraI Developed j
=l

Peak Direction IWestbound

Off Peak Direction IEastbound

. Analpsis Information

Type of Analpsis ITwo-Lane j

Study Period {k100 |

HIGHPLAN Projeck Properties '_-

— File Information

File: Hame |

Analyst |55w
Analyzis Date |3;1 07
Agency IUF-TFEC
Diistrict IGainesviIIe
User Notes

For a roadway specific analysis, selections for Area Type and
Analysiz Type must be propery selected. Press the F1 key if
guidance on each of these variables is needed.

()4

Cancel

User Hotes

Acceptable Range:
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HIGHPLAM: Two-Lane Segment Analysis - [Rural Developed Area]

File  iews Help

=101 %]

Segment Length

Dl@lnl @l&l ﬁllus Untitled. xml
— Roadway Yariables — S5egment Rezults
# of Lanes (both dir | |2 'I tedian r wic Hatio | 0.54
Terrain ILEVE| 'I Left Turm Lares v % Time Spent Following 54.0
Posted Speed v
Average Speed [midh) | 45.0
FreeFlow Speed Spacing [mi] I 2 I_mg_
| 727

[0 =]
=
s

# Mo Paszing
Zones I 40

~ Traffic Yarables
#spT [ 15000
K. factor A
.55

.895

I_
[ factor I—
I—

PHF

Peak Dir.
Hr. Wal.

Off-peak.
Diir. Hr. Wal.

% Heavy
Wehiclaz

825

E75

[0

Base Capacity I 1700
Local Adj. Factor I 1.00

Adj. Capacity 1667

Segment Data & LOS

When conducting a roadway specific analysiz, the statewide default values
highlighted in blue should not be used; uze lozal values for all highlighted wariables.

*% Free Flow Speed

Free-Flow Delay [zec/veh)

LOS Threzhold Delay [zectveh)

LOS

(o5}
o
w

:|

|

Service Wolumes

Fazzing Lanes [Yez/Ma]

Acceptable Range:
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HIGHPLAM: Multi-Lane Segment Analysis - [Rural Undeveloped Area]
File  iews Help

=101 %]

DllE 2R #lsl=

Untitled. xml

— Hourly ¥Yolume in Peak Direction
Lanes LOS & LOS B LoscC LOS D

2 [Em [0 [z000 [Z7

3 [@o [2130 [0 [40m0

4 [[270 [2840 [4a00 [ G440

— Hourly ¥olume in Both Directions

Lanes LOSA  LOSE LOSC LOSD

4 |'IDSD |2EBD | 4000 |4950

B |'IBED |38?D | B00a |?42EI

g [zz00 [5e0 [8000 [ 9830

Segment Data & LOS

],

—Annual Average Daily Traffic
Lanes LOS A& LOS B LOSC LOSD LOSE

4 |'IDEIDD |2SBDD |4DDDD |4EIEDD |54SDD

£ [76500° [38700 [G0000 [74200 [ 82500

8 | 22000 | 51600 | 80000 | 33300 |11DDDD

—LOS Thresholds - Density
LOS A LOS B LOsC  LOSD LOSE

Service Yolumes

Acceptable Range:

BD 545-66 Final Report
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FREEPLAN

Florida Department of Transportation

FREEPLAN 2007

Freeway Level of Service
for Conceptual Planning and Preliminary Engineering

Version Date: 5/14/07

Startup Options
Would you like ta...

Start a new project ar Open an existing project

BD 545-66 Final Report
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W FreePlan - Large Urbanized - [Define Facility]

File Inputs Results Defaulks Help

mll==EN IS, A =]
Freeway Name |Sample Freeway Analypziz Direction |Eastbnund j
From | Peak or Off Peak |F'eak Direction j @
To | Study Period |K1 oo j El
Analysis Date [5.31 /2007 Uszer Motes
Analyst |
General Freeway Characteristics Traffic Characteristics

AADT 20000 EI

K Factor A0 @

D Factor il @

Directional Hourly ¥Yolume @

Peak Hour Factor 095 @

Percent Heavy Yehicles 4 @
Entering First Segment

Local Adjustment Factor 1.00 @

Area Type |Large Urbanized

=l
Freeway Length [miles] 4
8 -

Humber of Segments

Posted Speed [mph) |57 «

£ ko] Lo Lo] L9

Base 5aturation Flow Rate 24000
per Lane [pcphpl]

Number of Thru Lanes [ o

[Both Duections]
Augiliary Lanes [Y/N)? [ No] @

Ramp Metering [Y/N]? [ [No) @
Accel/Decel Lanes at
least 1500 feet? W [ves) (2]

Foar the wariables highlighted in blue, local values must be used.
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W FreePlan - Large Urbanized - [Segment Information]

File Inputs Results Defaulks Help

Influ-ence
From Tao Segment Type Length  &rea

—
o
o
=

First Second B azic Segment 0h ]
Third Fourth Diamond 2280
Fourth Fifth B azic Segment 0.5

Fifth Sinth Full Cloverleaf 2280
Siwth Seventh Bazic Segment 0.5

Seventh Eighth On Ramp 1500
Eighth Hinth B aszic Segment 0.5
Minth Tenth Toll Plaza R2a0

[ R TR TR R Y R R TR S )
R g e ) e 0 = == e e}
|l

Leflefle e flefledlefle
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il Ramp Terminal Capacity Check

S egrment lg_

Off Ramp Lenath [ft] [ .2 miles)
Signal Location @

(* Signal At End of Ramp
" Mo Signal
" Signal Downstrearn From O B amp

Signal Type  [sctugted v |

Cycle Lenath 120

/C 044

Percent of OFf Bamp Yalume Maving Thraugh
Signal on Right-turn-on-red ar Equivalent o

B3

Ramp Traffic f Information

Segment 2
Diamaond
, 1
/ \
Y, \
y ™~
— R
P .
Distance [ft]
— - +
-~ -
N
N /
j/llj_lhv “Ramp Analysis J /veh 66
Lo = |20 }m #HY: |20
anes q vl I Lares [q vl

Cancel || Save and Cloze II
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= Toll Plaza Data M=1E3

Segment 8

bix of Lane Tvpes at Toll Plaza

Mumber of banual Lanes 0
Mumber of Automatic Lanes |4 »

MHumber of Dedicated Al Lanes 1 -

Autamatic: Yehicle |dentification (&[] Participation

Fercent 241 Participation 25

Caricel | Save and Cloze |

W FreePlan - Large Urbanized - [Resulis]
File Inputs Results Defaults Help

ml=30 = N W Y =]
Segment From - To D{:DI-'I;::!" Speed Density LOS [gc:::a[ili'tv@ Hot Sputs@
1 | First - Second | 4400 | E4.9 | 243 C | E706
2 | Third - Faurth | 4400 | E29 | 206 C | B520
3 | Fourth - Fifth | 4400 | E4.9 | 243 C | E7 06
4 | Fifth - Sixth | 4400 | E2.3 | 206 C | BE3Z2
] | Siuth - Seventh | 4400 | E4.9 | 243 C | E70E
B | Seventh - Eighth | 4400 | 532 | 265 | D | BRI3
7 | Eighth - Hinth | 5165 | B35 | 290 B | EF16
a | Minth - Tenth | 5163 | 16.4 | 1311 | 11200
Facilitywide MOE
@ (@) @) @
L th ] Free Flow | 53 Threshold ’_ Avemgel_ ] it ’_ LOS l_
end Delay Delay e Speed B3.2 er=ly e C

& Thiz facility would work az ghawen if it were nat for the off-Flamp Backup anto freeway
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| Hot Spots

On Ramp Influence Area

57.8
2.7
o
0.24

Off Famp Queus backup from Signal -~ [2]

BD 545-66 Final Report
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. Service Yolumes

FACILITY SERVICE VOLUMES
Area Type:  Large Urbanized
A __D__|

Lanez Peak Hour Yolume Peak Direction [vph]

2 [ 1270 2120 3010 3770 4240

3 | 1960 3260 4630 5800| 6520

4 | 2640 4400 6250 7830 8800

5 | 3320] 5540 7870 9860/ 11080

6 | 4010 6680 9490 11890 13360
Lanes Peak Hour Yolume Both Directions

4 | 2310 3850 5470 6850 7710

6 | 3560 5930 8420 10550| 11850

8 | 4800 8000 11360 14240 16000

10 | 040 10070 14310 17930] 20150

12 [ 7290 12150 17250 21620 24290
Lanes AADT

4 | 23100 38500 54700 68500 77100

6 | 35600 59300 84200 105500 | 118500

8 | 48000 20000 | 113600 | 142400 | 160000

10 | 60400 100700 | 143100 | 179300 | 201500

12 | 72900 121500 | 172500 | 216200 | 242900
The maximum normally acceptable directional service
violume for LOS E capacity in Flarida far this facility type and
areatypeis 2100 wehicles perlane per haour.
BECALUSE THIZ ANALYSls EXCEEDS THAT WALUE IT
WLL FROBABLY MOT BE ACCEFTED BY FDOT.
General freeway and traffic characteristic inputs should be
reviewed for appropriateness.
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Chapter 2: Computational Methodology Documentation
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Dr. Scott Washburn

ARTPLAN Computational Methodology University of Florida
For Version 6.0.0 (updated 7/21/2006) Transportation Research Center

General Facility Data Inputs

Roadway Variables:

AreaType .= 2 1= Large Urbanized, 2 = Other Urbanized, 3 = Transitioning/Urban, 4 = Rural Developed

Class := 2 ThruLanes := 4 both directions

PostedSpeed := 45 MedianType := 2 0 = None, 1 = NonRestrictive, 2 = Restrictive
InsideLaneWidth := 12 LeftTurnBay = 1 0=No,1=Yes

OutsideLaneWidth := 12 RightTurnBay := 0 0=No,1=Yes

Traffic Variables:

AADT := 30000 PHF := 0.925 %LeftTurns := 12 BaseSatFlowRate := 1950
Kfactor := 0.095 %HV = 2 %RightTurns := 12
Dfactor := 0.55

Intersection and Segment Data Inputs

Intersection Data:

Inty No Inputs Required
Int, Cycleq :=120 ¢Cq := 0.44 ArrivalType; := 4 %LeftTurns; := 12 %RightTurns; := 12 NumDirLanes; := 2

Int Cycley := 120 g¢C, := 0.44 ArrivalType, := 4 %LeftTumns, := 12 %RightTurns, := 12 NumDirLanes, := 2

Segment Data:

Segq Segy

Length, := 1760 Length, := 1760

AADT, := 30000 AADT, := 30000

HourlyDirVol, := AADT-Kfactor-Dfactor HourlyDirVol, := AADT,-Kfactor-Dfactor
HourlyDirVol, = 1568 HourlyDirVol, = 1568

FFS; == 50 FFS, = 50

Signal Data:



Sigy =0 No Inputs Required
Sigy =1 0 = Pretimed, 1 = Semi Actuated, 2 = Fully Actuated

Sigg =1 0 = Pretimed, 1 = Semi Actuated, 2 = Fully Actuated

Computational Steps
1. Calculate the Saturation Flow Rate Adjustment Factors

A. Calculate the population adjustment factor

Population(AreaType) := Jout «<— 1.5 if AreaType =1
out « 0.4 if AreaType =2
out <~ 0.03 if AreaType =3
out «— 0.003 if AreaType =4

Population(AreaType) = 0.4

1
PopFact := PopFact = 0.984

Population(AreaType) 0.018

B. Calculate the number of lanes adjustment factor

Th
N o ruLanes
v 2

Ecp = 1.03

1
NumLanesFact := NumLanesFact = 0.985

1
1+ N-(ECL - 1)

C. Calculate the posted speed adjustment factor

1
SpeedFact := SpeedFact = 0.968
1 — 0.0066(PostedSpeed — 50)

D. Calculate the traffic pressure adjustment factor

%Turns(%LT,%RT) := |%LT if LeftTurnBay = 1 A RightTurnBay = 0
%RT if LeftTurnBay = 0 A RightTurnBay = 1
%LT + %RT if LeftTurnBay = 1 A RightTurnBay = 1
0 otherwise

%Turnsy := %Turns(%LeftTurnsl,%RightTurnsl) %Turnsy = 12

HourlyDirVolq %Turnsg
ThrquthIowRatel = OHE 11— 100 ThrquthIowRatel = 1491.2



Cxcleg =120

ThruMvmtFlowRateq -Cycleq

V)= V| = 24.854
N-3600
TrafFact := 1
" 1-0.0082(v - 20) TrafFact = 1.016

E. Calculate the lane width adjustment factor

[InsideLaneWidth-(NumDirLane52 - 1) + OutsideLaneWidth

AvgLaneWidthq := NumDirLanes,

AvglLaneWidthy — 12
30

LaneWidthFactl =1+ LaneWidthFactl =1.0

F. Determine the Median adjustment factor

MedianFact(Median) := |out < 0.95 if Median =0
out «— 1.0 if Median =1
out « 1.0 if Median =2
out

MedianFact(MedianType) = 1

MedianFact; := MedianFact(MedianType) MedianFact; = 1.0

G. Determine the left turn bay adjustment factor

LeftTurnFact(LeftTurnBay) := {out «— 0.8 if LeftTurnBay =0
out « 1.0 if LeftTurnBay =1
out

LeftTurnFact(LeftTurnBay) = 1

LeftTurnFact; = LeftTurnFact(LeftTurnBay) LeftTurnFact; = 1.0

H. Determine the right turn adjustment factor

ErT(RightTurnBay) := [out «- 1.07 if RightTurnBay =0
out « 1.0 if RightTurnBay = 1

out



ErT(RightTurnBay) = 1.07

1

RightTurnFact := -
%RightTurns

1+
100

|. Calculate the heavy vehicle adjustment factor

Et:= 174 (per Q/LOS Handbook)

fhvi = Ty
1+ .

2. Calculate the Adjusted Saturation Flow Rate

FactAd] := LaneWidthFact, -MedianFacty -f\/1-PopFact- TrafFact-NumLanesFact- SpeedFact- LeftTurnFact, - RightTurnFact

FactAdj = 0.931

AdjSatFlowRate := BaseSatFlowRate-FactAdj
3. Calculate signal delay
A. Calculate volume to capacity ratio (v/c)

&= AdjSatFlowRate,-9Cq c=799

ThrquthIowRatel =

HourlyDirVoly
e — =
PHF

ThruMvmtFlowRate 1

Veq = - veq = 0.933
c-NumbDirLanesq
&= AdjSatFlowRate1-9gC, ¢ =799

%Tumns, := %Turns(%LeftTurn52,%RightTurnsz)

HourlyDirVoly [ (
- —l1-

ThrquthIowRate2 =
PHF

RightTurnFact = 0.992

~(ERT(RightTurnBay) - 1)

fiy\/ = 0.985

AdjSatFlowRate; = 1816

%Tumsl '
100

ThrquthIowRatel = 1491.2

%Turn52 =12

%Turns
2
—ﬂ Thru MvthIowRate2 = 1491.2

100



Thru MvthIowRate2

Ve = - vey = 0.933
¢-NumbDirLanes,
B. Calculate uniform delay (d,)
2
0.5-Cycley-(1 — gCy)
dl 1 = dl 1= 31.92 Equation 15-2 HCM

— 1 - (vep-gCy) 2000

C. Calculate incremetal delay (d,)
Determine k, signal controller mode delay adjustment factor

If the intersection is operating under pretimed mode, k = 0.5.

kfactor(Signal) := Jout «<- 0.5 if Signal =0

out < 0.5 if Signal = 1 From Exhibit 15-6

if Signal =2 HCM 2000
out « 0.11 if vey <0.5

out « (1 — 2-0.11)-(vc2 - 0.5) +0.11 otherwise

out
kfactor(Sigz) =05 ky = kfactor(Sigz) kg =05

Determine I, the upstream filtering/metering adjustment factor
If the v/c ratio for the upstream signal is greater than 1, then | = 0.09.

When there is no upstream signal, use the v/c ratio for that intersection.

Ifactor := [out <— 0.09 if veq > 1.0
From Exhibit 15-7

out < 1.0 - 091.ve; > if vey < 1.0 HCM 2000
out
Ifactor = 0.244 I = Ifactor I = 0.244

Calculation:

T;=0.25 (ARTPLAN default)
MW

8-kq-14-ve ;
2 17172 Equation 15-3
d = 900-T-| (Vey — 1) + [(vey — 1) +
21 {( 2 ) j( 2 ) T-c-NumDirLanes, HCM 2000




d2_1 = 3.444

D. Calculate progression adjustment factor (PF)

Determine fp, and R, based on Arrival Type.

Determine Platoon Ratio

Rp(ArrivaIType) = Jout <~ 0.333 if ArrivalType=1
out « 0.667 if ArrivalType = 2
out «— 1.0 if ArrivalType = 3 From Exhibit 15-4

HCM 2000

out « 1.333 if ArrivalType = 4
out « 1.667 if ArrivalType =5
out «— 2 otherwise
out

Rp(ArrivalType,) = 1.333 Rp_1:= Rp(ArrivalType,) Rp 1 = 1333

Calculate supplemental adjustment factor for platoon arrival during the green

fop(ArrivalType) := |out < 1.0 if ArrivalType =1
out < 0.93 if ArrivalType =2
out « 1.0 if ArrivalType = 3 From Exhibit 15-5
out « 1.15 if ArrivalType = 4 HCM 2000
out « 1.0 if ArrivalType=5
out «— 1 otherwise
out

fo A(ArrivaITypez) =115 foa 1= Tp A(ArrivaITypez) foa 1= 115

Calculate the percent arrivals on green

%Green(gCy) == out « 1.0 if (R 1-9Co) > 1.0

Equation 15-4

out « Rp 1-9C, otherwise HCM 2000
out
%Green(gcz) = 0.587 %Green, = %Green(ng) %Green, = 0.587

Calculate the Progression Adjustment Factor (PF)



1 - %Green )-f,
PF(gCs) := |out « ( l) PAL if gCr = 1.0 Equation 15-5
2 2
1-9Cy HCM 2000

out <~ 0 otherwise

out
PF(gCZ) = 0.849 PFy = PF(ng) PF; = 0.849

e. Calculate the total signal delay

CtrlDelay; := dl_l'PFl + d2_1 chul\f;lltizc())noé5-1

CtrlDelay, = 30.55

7. Calculate the Segment Running Time/Speed

Calculations:
. 5280 . . .
Sigsq = Sigsy = 3 signals/mi
Lengthq

HourlyDirVoly

v_temp:= ——————  v_temp = 783.75 not adjusted by PHF

NumDirLanesl

RunSpeedq := |out < 56.941 — 1.53944-Sigs; — 0.00721-v_temp if FFSq =55

out < 51.888 — 1.14222-Sigs; — 0.00795-v_temp if FFS, =50

out < 46.574 — 0.89222-Sigs; — 0.00604-v_temp if FFSy =45 Regression
. . Equations

out < 39.69506 — 0.10306-Sigs; — 0.00585-v_temp if FFSq =40

out < 35.23011 - 0.21722-Sigs; — 0.00517-v_temp if FFS; =35

out < 29.893 — 0.05611-Sigs; — 0.00398-v_temp if FFS; =30

out < 25.58418 — 0.00095-Sigs; — 0.00356-v_temp if FFSy =25

out
d
ARTPLAN uses specific array values for running time, rather than the above regression
equations, so results do not match.
[«]
RunSpeedq = 42.2 mi/h running time
. 3600 . .
SegRunTimey == ——— SegRunTime; = 85.2  seconds/mile

RunSpeed4



Lengthq

17 5280

L, =0.333 miles
TotTravTimeq := SegRunTimeq-L4 + CtrlDelay;  TotTravTime; = 59.0 seconds

3600-L4 Equation 15-6

SaLm ————
AL TotTravTime, HCM 2000

Saq = 20.35 mi/h segment running speed



8. Determine Segment LOS.

Calculations:

LOS(Class,Sp) :=

LOS(Class,Sp1) = "D"

if Class=1

out « "A"
out < "B"
out < "C"
out « "D"
out < "E"

out « "F"

if Class =2

out « "A"
out < "B"
out « "C"
out « "D"
out < "E"

out « "F"

if Class =3

out « "A"
out < "B"
out « "C"
out « "D"
out < "E"

out « "F"

if Class =4

out

out « "A"
out < "B"
out « "C"
out « "D"
out < "E"

out « "F"

if Sp > 42

if 34 <Sp <42

f 27 <Sp <34

if 21 <Sp <27

f 16 <Sp <21
if Sp <16

if Sp > 35

f 28<S, <35

f 22 <Sp <28

if 17 < S <22

if 13 <Sp <17
if Sp<13

if Sp>30
if 24 <Sp <30
if 18 <Sp < 24
if 14 <Sp <18
if 10 <Sp <14
if S5 <10

if Sp>25

if 19<Sp <25
if 13 <Sp <19
if 9<Sp<13
if 7<Sp<9
if Sp<7

From Exhibit 15-2
HCM 2000



ARTPLAN Computational Methodology br. Scott Washburn

University of Florida
Version 6.0.0 (updated 5/29/2006) Transportation Research Center

Service Volume Example

From Exhibit 15-2 HCM 2000, for a Class Il Arterial, the average speed (S,) threshold for
LOS Cis 22.0 mi/h.

Using the procedure documented in the level of service computations file, the following results are
obtained for an AADT input of 25200.

Calculating Average Speed (S,) gives:

SegRunTime := 83.3 seconds/mile CtrIDelay := 26.75 seconds
Length := 0.333 miles

TotTravTime := SegRunTime-Length + CtrIDelay

TotTravTime = 54.5 seconds

_3600-Length

A TotTravTime

Sp =220 mi/h
Thus, the maximum service volume (AADT) for LOS C for the conditions in the example calculations file

is 25200. Note that ARTPLAN gives 25600 due to the difference in the running time calculation (i.e.,
table versus equation).



HIGHPLAN Computational Methodology br. Scott Washburn

University of Florida
Version 2.0.0 (updated 7/21/2006) Transportation Research Center

Two-Lane Segment (w/o passing lane)

Inputs and Initial Computations
1. Input Roadway and Traffic Data

Roadway Variables

AreaType := 2 1 =Urbanized, 2 = Transitioning/Urban, 3 = Rural developed, 4 = Rural undeveloped

Class:= 1 Median := 0 0=No, 1=Yes
NumberofLanes := 2 LeftTurnLane := 1 0=No, 1=Yes
AnalysisType:= 0 0 =Segment, 1 = Facility %NPZ := 60

Terrain:= 2  Level =1, Ralling =2 PresencePassingLane :=1 0=No, 1=Yes
PostedSpeed := 50 ~ mi/hr Spacing:=5  mi

Traffic Variables

AADT := 10000 PercentHeavyVehicles := 0.04 P := PercentHeavyVehicles
K= 0.096 BaseCapacity := 1700

D:= 0.55 LocalAdjustmentFactor := 0.95 LAF := LocalAdjustmentFactor
PHF := 0.91

2. Calculate DDHV (Design Directional Hour Volume)

DDHV = AADT-K-D

DDHYV = 528

3. Determine adjustment for the presence of a median and/or left turn lanes

Left Turn Lane Adjustment (LTadj) =-0.2 for left turn lanes NOT present, LTadj = 0 otherwise.

Median Adjustment (MedAdj) = 0.05 for median present, MadAdj = 0 otherwise.



Left Turn Lane:

LTadj(LeftTurnLane) := |Jout « —-0.2 if LeftTurnLane =0
out «<— 0 if LeftTurnLane =1
out

LTadj(LeftTurnLane) = 0 L-Tadj ;= LTadj(LeftTurnLane) LTadj=0

Median:

MedAdj(Median) := [out « 0 if Median =0
out « 0.05 if Median =1
out

MedAdj(Median) = 0 MedAdj ;= MedAdj(Median) MedAdj = 0
Final Adjustment Value for Left Turn Lane and Median:

AdjMedLTL := 1 + LTadj + MedAdj
AdjMedLTL =1
4. Determine Facility Adjustment Factor (FacAdj)
FacAdj = 1.0 for Analysis Type = Segment

FacAdj = 0.9 for Analysis Type = Facility

FacAdj(AnalysisType) := |out < 1.0 if AnalysisType =0
out < 0.9 if AnalysisType =1
out

FacAdj(AnalysisType) = 1 FacAdj .= FacAdj(AnalysisType) FacAdj =1
5. Calculate Adjusted Volume (AdjVol)

DDHV

AdjVol := - -
PHF-LAF-AdjMedLTL-FacAdj

AdjVol = 6108 veh/h V.= AdjVol V=6108  vehh



Calculations for Percent Time Spent Following (PTSF)

6. Determine E; (Truck passenger car equivalency factor)

PCEs(Terrain,V) :=

PCEs(Terrain,V) = [

if Terrain=1

Er«< 11 if 0<V <300
Er < 1.1 if 300 <V <600
Er < 1.0 if V>600

Eg < 1.0

Er
out «

ER
out
Terrain = 2

Er « 1.8 if 0<V <300
E « 1.5 if 300 <V <600
E « 1.0 if V> 600

Er
out «
Er

out

out

1.0 Et:= PCEs(Terrain,\O1
1.0

Er:= PCEs(Terrain,V)2

7. Calculate heavy vehicle factor (f,)

1

=17 Pr(Er- 1)

fy =1

8. Determine grade adjustment factor (fs)

From Exhibit 20-10
HCM 2000

Er=10

Eg =10

Equation 20-4
HCM 2000



fg(Terrain, V) := |if Terrain=1

out < fG

out
if Terrain=2
fG<—O.77 if 0<V <300

f < 0.94 if 300 <V < 600
fg < 1.0 if V> 600

out < fG

out
out

fg(Terrain,V) = 1 fe= fc(Terrain, V)
9. Calculate forward direction volume (vg)

iV
47 PHF-fgfipy

From Exhibit 20-8
HCM 2000

fg=10

Equation 20-12
HCM 2000

Since the PHF was already accounted for in Step 5, the following equation is used:

o, Adjvol
Nedi= T g
e Ty

Vg = 610.8 pc/hr

Check this value against flow range used for Exhbits 20-10 and 20-8, and repeat steps

6 through 9 as necessary.

10. Calculate opposing direction volume (v,).

Vo
From Equation 20-13

Vg i= ——————
0
PHF-fo-fy HCM 2000

The "equivalent" is performed by the following equation:



Vd(l - D)

V, =
0 D

Vo = 499.7

fg and f,,,, are not currently accounted for in the determination of v, as they are in the
HCM 2000 methodology. Additionally, the PHF is assumed to be the same in the

off-peak direction.

11. Determine values of coefficients 'a' and 'b' for HCM Equation 20-17

Look up values from HCM Exhibit 20-21 (linear interpolation if necessary).

Input:

vV, is rounded to the nearest 10 veh/h.

Vo 1d = round(vo,—l) Vg g =500 pc/hr

From Exhibit, for v, = 400; ap := -0.0022 bq := 0.923

From Exhibit, for v, = 600; ap := —0.0033 b, := 0.870

Interpolation:

a1 —
ar=aq + (Vv - 400):| ——
1+ (Vo_rd ) 400 — 600

a = —-0.0028

by - by

b:=bq + (Vo_rd B 400).m

b = 0.8965
12. Calculate base percent time spent following (BPTSF)

a~Vd
BPTSF4 := 100-\1 —e

BPTSF4 =579

From Exhibit 20-21
HCM 2000 (per
NCHRP 20-7
revisions)

Equation 20-17
HCM 2000

13. Determine adjustment for % no-passing zones in analysis direction (fnp) for HCM Equation



20-16

Look up value from HCM Exhibit 20-20 (linear interpolation if necessary, by both volume

and percent no-passing zone).

Input:
PostedSpeed = 50 %NPZ = 60
FFS := PostedSpeed + 5

FFS = 55

Interpolation:

vp =Vg+ VY, vp = 1110

41.3 - 25.8
f.,=413+ (v, - 800)| ——
np (Ve ) (800 - 1400]
fp = 333

14. Calculate percent time spent following (PTSF)
Vd
PTSF4 := BPTSF + fnp' -
p

PTSFy =76.2

Procedure if passing lanes are present

See separate example document.

Calculations for Average Travel Speed (ATS)

6. Determine E; (Truck passenger car equivalency factor)

Vg, = 499.7

From Exhibit 20-20
HCM 2000 (per
NCHRP 20-7
revisions)

Equation 20-16
HCM 2000 (per
NCHRP 20-7
revisions)



PCEngerrain,V) = |if Terrain=1
Er« 17 if 0 <V <300

Eq « 1.2 if 300 <V <600
Et < L1 if V> 600

Eg « 1.0

Bt
out «
Er

out
if Terrain=2
Er <« 25 if 0<V <300

Et « 1.9 if 300 <V <600
Er « 15 if V>600

Ep ¢ L1

Er
out <«
ER

out

out

1_5) = PCES(Terrain,V)1

PCEs(Terrain, V) = (

11 ER= PCES(Terrain,V)2

7. Calculate heavy vehicle factor (f,,)

foo_ L
MM Pr(ET- 1)

fiyy = 0.98

8. Determine grade adjustment factor (fs)

From Exhibit 20-9
HCM 2000

Er=15

Eg =11

Equation 20-4
HCM 2000



/ngTerrain,\/) = |if Terrain=1

fg« 10

out « fg

out From Exhibit 20-7

if Terrain=2 HCM 2000
fg < 0.71 if 0.<V <300

fg < 0.93 if 300 <V <600
fg < 0.99 if V>600

out < fG

out
out

fg(Terrain,V) = 0.99 fe= fc(Terrain, V) fg=0.99

9. Calculate forward direction volume (vg)

v Equation 20-12

M= s
PHF-fo-fy HCM 2000

Since the PHF was already accounted for in Step 5, the following equation is used:

o, Adjvol
Nedi= T g
e Ty

Vg = 629.3 pc/h

Check this value against flow range used for Exhbits 20-10 and 20-8, and repeat steps
6 through 9 as necessary.

10. Calculate opposing direction volume (v,)

Vo Equation 20-13

Vo= ——————
0 HCM 2000
PHF-fg fiyy

The "equivalent” is performed by the following equation:

Vd(l - D)
Vyi= ————
0 D



Vo = 514.9 pc/h

fg and f,,, are not currently accounted for in the determination of v, as they are in the

HCM 2000 methodology. Additionally, the PHF is assumed to be the same in the
off-peak direction.

11. Determine adjustment for % no-passing zones in analysis direction (fnp) for HCM Equation
20-15

Look up value from HCM Exhibit 20-19 (linear interpolation if necessary, by both volume
and percent no-passing zone).

Input:
PostedSpeed = 50 %NPZ = 60 Vo = 514.9
FFS := PostedSpeed + 5
MWW

FFS =55

Interpolation:

This example only calls for interpolation by volume,

24-16
foo:= 2.4+ (v, — 400)| ————
Vg (Vo ) (400 - 600)

fop = 1.94

p

12. Calculate average travel speed (ATS)

Input:
FFSq = FFS FFSq =55 from inputs
vy = 629.3 from step 9
Vo = 514.9 from step 10
fnp =194 from step 11

Calculation:

Equation 20-5

ATS = FFSy — 0.00776-(vg + Vo) ~ T
HCM 2000

p

ATSy = 44.2 mi/h



Procedure if passing lanes are present

See separate example document.

Service Volumes

See separate example document.

Determine Level of Service

Los(Class,PTSF,ATS,FFS) := |if Class=1
outy < "A" if PTSF <35
outq «- "B" if 35 <PTSF <50
outq «- "C" if 50 <PTSF <65
outy < "D" if 65 <PTSF <80
outq «- "E" if PTSF >80
outy «— "A" if ATS >55
outy < "B" if 50 < ATS <55
outy «— "C" if 45 <ATS <50
outy < "D" if 40 <ATS <45
outy «— "E" if ATS <40
OUtl
out «
OUtz
if Class =2
out « "A" if PTSF <40
out < "B" if 40 < PTSF <55
out <« "C" if 55 <PTSF <70
out < "D" if 70 <PTSF < 85
out < "E" if PTSF >80
out
if Class =3
out < "A" if ATS > 0.917
FFS
out « "B" if 0.833 < ATS <0.917
FFS
out < "C" if 0.750 < ATS <0.833
FFS

From Exhibit 20-2
HCM 2000

From Exhibit 20-4
HCM 2000



out « "D" if 0.667 < 21> <0750
FFS

<0.667

out  "E* if 0.583 < 2>
FFS

AT
out  "F* it 202 < 0583
FFS

out

out

Los(CIass,PTSFd,ATSd,FFS) = (Dj If Class 1, the LOWER LOS GOVERNS



HIGHPLAN Computational Methodology br. Scott Washburn

University of Florida
Version 2.0.0 (updated 7/21/2006) Transportation Research Center

Methodology When Passing Lane is Included
(based on Sample Problem 1)

ORIGIN =1

1. Input Roadway and Traffic Data.

Roadway Variables

PassingLaneSpacing := 2 mi

L,=0 Lpl =1 FDOT default values

Traffic Variables

DirFlowRate := 610.8 veh/h calculated previously, vy, Directional Flow Rate

Step 9, Example 3

2. Determinethe Downstream Length of Roadway Affected by Passing Lanes on
Directional Segments (for Level or Rolling Terrain)

L4e = Downstream Length of Affected Roadway, in miles
Interpolation:

vq4 = DirFlowRate

Lie1 = 8.1+ (Vg - 400).—75;'; - j‘olo Lgey = 6414  PTSF Em zEgg(i)bit 20-23

Lge2 = 1.7 ATS

3. Determinethe Factors for Estimation of Average Travel Speed and Percent Time Spent
Following within a Passing Lane.

Calculations:



fp|(DirFIowRate) = |if 0 < DirFlowRate < 300
outy « 0.58

0ut2 <« 1.08

if 300 < DirFlowRate < 600

outl <« 0.61
From Exhibit 20-24

outy, « 1.10 HCM 2000

if DirFlowRate > 600
outy « 0.62

0ut2 «~— 111

OUtl
out «
OUtZ

out

0.62
fp|(DirFIowRate) = (1 11) Mzz fp|(DirFIowRate)
(O.GZJ fpI in miles for PTSF
| =
P 111 f, in miles for ATS

4. Adjust Percent Time Spent Following for Passing Lanes

a. Calculate Ly, the length of the two-lane highway downstream of the passing lane and
beyond its effective length (mi).

Calculations:
Lyp = PassingLaneSpacing — (Lu + Lo+ Ldel)

Lyp = 5414 mi

b. Calculate PTSF using either Equation 20-19 or Equation 20-20 from HCM 2000
Input:

PTSFq:= 76.2 calculated previously, PTSF without passing lanes
Step 14, Example 3

Calculations:



PTSFp|(|_de1,fp|,Ld1) = |if Lyp 20
1+ fp
PTSFd LU + Ldl + fpllel + —2 Ld€1
out « - -
PassingLaneSpacing
out
if Lyp <0
1= o) | (Lder + '-dl)2
PTSF{ Ly + forLpl + fp|-(Ldel + Ldl) + .
2 Lge1
out « - -
PassingLaneSpacing
out
out

PTSFp(Ldel,fp'l,Ldl) =484

4. Adjust Average Travel Speed for Passing Lanes

a. Calculate Ld, the length of the two-lane highway downstream of the passing lane and
beyond its effective length (mi).

Calculations:

Ly = PassingLaneSpacing — (Lu + Lo+ Ldez)

Lyp =07
b. Calculate PTSF using either Equation 20-21 or Equation 20-22 from HCM 2000

Input:

ATSy := 44.2 mi/h calculated previously, ATS without passing lanes
Step 12, Example 3

Calculations:



ATSpl(LdGZ’fp|’ Ld2> = |if Ld2 >0
ATSy4-PassingLaneSpacing
out <
Lol 2-(Lge2 + Lgp)
tut ot Laeo(Lde2 + L)
pl 14 fpl N (fpl B 1). de2'\~de2 d2
Lge2
out
if Ld2 <0
ATSy-PassingLaneSpacing
out <
Lol 2-(Lge2 + Lgp)
tut ot Lae2 ~ (Lde2 * Lao)
pl 14 fpl N (fpl B 1). de2 de2 d2
Lge2
out
out

Ammaﬂ%vﬁazws



HIGHPLAN Computational Methodology Dr. Scott Washburn

University of Florida
Version 2.0.0 (updated 7/21/2006) Transportation Research Center

Application of the HIGHPLAN Computational Steps
to a Multilane Highway Segment

Inputs and Initial Computations

1. Input Roadway and Traffic Data

Roadway Variables

AreaType := 1 1 =Urbanized, 2 = Transitioning/Urban, 3 = Rural developed, 4 = Rural undeveloped

NumberofLanes := 4 PostedSpeed := 45 mi/hr
AnalysisType:= 0 0 =Segment, 1 = Facility Median := 0 0=No, 1=Yes
Terrain := 2 Level =1, Rolling =2 LeftTurnLane := 0 0=No, 1=Yes

Traffic Variables

AADT := 40000 PercentHeavyVehicles := 0.02 P := PercentHeavyVehicles
K= 0.095 BaseCapacity := 2000

D:= 0.55 LocalAdjustmentFactor := 1.0 LAF := LocalAdjustmentFactor
PHF := 0.925

2. Calculate DDHV (Design Directional Hour Volume)
DDHV := AADT-K-D
DDHV = 2090

3. Determine E; (Truck passenger car equivalency factor)

PCE(Terrain) := Jout « 1.5 if Terrain=1 Erom Exhibit 21-8
out < 2.5 if Terrain =2 HCM 2000
out



PCE(Terrain) = 2.5 Et := PCE(Terrain) Er=25

4. Calculate heavy vehicle factor (f,,)

fuy = 1 Equation 21-4

1+ Pr(Er - 1) HCM 2000

fiyy = 0.971

5. Calculate Base Analysis Volume (vp)

vV, = DDHV Equation 21-3

P PHF'M']‘HV'LAF HCM 2000

vp = 1163.6 veh/h

6. Determine adjustment for the presence of a median and/or left turn lanes

Left Turn Lane Adjustment (LTadj) =-0.2 for left turn lanes NOT present, LTadj = O otherwise.
Median Adjustment (MedAdj) = -0.05 for no median present, MedAdj = O otherwise. Note:
The presence of a median, but no left turn lanes is not a valid option per FDOT guidance.

Left Turn Lane:

LTadj(LeftTurnLane) := |Jout «~ —0.2 if LeftTurnLane =0
out « 0 if LeftTurnLane =1

out

LTadj(LeftTurnLane) = 0.2 LTadj = LTadj(LeftTurnLane) LTadj = -0.2

Median:

MedAdj(Median) := |[out <~ —0.05 if Median =0
out « 0 if Median =1

out
MedAdj(Median) = —0.05 MedAdj = MedAdj(Median) MedAdj = —0.05

Final Adjustment Value for Left Turn Lane and Median:

AdjMedLTL := (1 + LTadj + MedAdj) AdjMedLTL = 0.75



7. Determine Facility Adjustment Factor (FacAdj)

FacAdj = 1.0 for Analysis Type = Segment

FacAdj = 0.9 for Analysis Type = Facility

out « 1.0 if AnalysisType
out < 0.9 if AnalysisType

FacAdj(AnalysisType) =
out
FacAdj(AnalysisType) = 1
8. Calculate Adjusted Analysis Volume (AdjVol)

Vp

AdjMedLTL-FacAdj

AdjVol :

veh/h .= AdjVol

AdjVol = 1551.5

9. Determine Average Passenger Car Speed

FFS := PostedSpeed + 5
FFS = 50

out « FFS if AdjVol < 1400
if AdjVol > 1400

Speed(FFS, AdjVol) :=

out < FFS — i~FFS - 13
10

out « FFS —

out « FFS —

out « FFS — %FFS— j(

&
3=-3)
|

Speed(FFS, AdjVol) = 49.4

FacAdj := FacAdj(AnalysisType)

AdjVol — 1400

219)

AdjVol — 1400

o= Speed(FFS, AdjVol)

FacAdj =1

V = 1551.5 veh/h

Exhibit 21-3
HCM 2000

131
if FFS > 55
28-FFS — 880

AdjVol — 1400 31

%'FFS - 1181

if 50 < FFS <55

AdjVol — 1400

131
if 45 <FFS <50
33-FFS — 1050

(

1.31
if FFS =45
36-FFS — 1120

S=494 mi/h



10. Calculate density

D AdjVol
w S

D=2314

Determine Level of Service

LOS(FFS,D) :=

if FFS > 60

out « "A"
out « "B"
out « "C"
out < "D"
out « "E"

out « "F"

pc/mi/ln

if D<11
if 11<D <18
if 18<D <26
if 26 <D<35
if 35 <D <40
if D> 40

if 55 <FFS <60

out < "A"
out « "B"
out « "C"
out < "D"
out < "E"

out < "F"

if D<11
if 11<D<18
if 18<D <26
if 26 <D <35
if 35<D <41
if D>41

if 50 < FFS <55

out « "A"
out < "B"
out « "C"
out « "D"
out < "E"

out < "F"

if D<11
if 11<D<18
if 18<D<26
if 26<D<35
if 35<D <43
if D>43

if 45 <FFS <50

out « "A"
out < "B"
out « "C"
out « "D"

out « "E"

out « "F"

LOS(FFS,D) = "D"

if D<11
if 11<D<18
if 18<D <26
if 26 <D<35
if 35<D <45
if D> 45

Equation 21-5
HCM 2000

From Exhibit 21-2
HCM 2000





