SOLUTION SET



Example #1: Model Inputs

—LAWE DESIGMATION, VEHICLE WOLUMES AND ADJUSTMENTS

Quick Entry Dwration  |0.25 haurs

E astbound _. wiesthound . Morthbound Southbound
Left | Thu | Right | Lett | Thu | Right | Let | Thu | Right | Let | Thu | Right

Major Street Direction ]WV_‘
PHFHrd PHFHRH

l Shared  Shared l Shared l Shared

Mumber of Lanes and Uzage

= | [ O |
W Shared f Shared

Right Turn  Channelized Fight Turn = Chiz

Fight Turn  Channelized Right Turn  Channelized

Flared Minor-Street Approach and Storage
[ "es  Storage [T “es  Storage ¥ Yes Storage |1 V¥ ‘Yes  Storage |1

Median Tupe

Two YW ay Left Tum Lar vi Median Storage 11 4Undivided ; Median Storage

Ik TR [E TR LTR LTR
Wolume [vph, Increment |10 ﬁ% j_j
|45 [755 40 |35 430 Jao [15 |5 10 |15 |5 [35
Peak Hour Factor, PHF
2 = oz e < o i fow =] [ < fow <o < o <o e <
Peak-15 Minute Yaolume [v]

12 205 1 10 17 g 4 1 3 4 1 10

Percent Heawy Vehicles [%]

F e o HF e E|F = =k elF = = o

Percent Grade [%]

jr | femd | | ji |
= Iz b = 0 =g
Hourly Flow Rate [wph]
48 820 43 38 467 32 16 5 10 16 5 38

Saturation Flow Rate [vph]

[17o0 [17m0 {1700 |1700
Percent Thrus Using Shared Lane [%)
o | _ - =

~PEDESTRIAN WOLUMES &MD ADJUSTMEMTS -
Flow [peddhr)
o o
Lane fidth [ft]
2o [zo
walking Speed [ft/zec)
o

o

Percent Blockage

] 0

UPSTREAM SIGMAL DATA
E aztbound ' _- Whestbound
Exizting?
[ Yes I Wes
Distance to Signal [ft]

—

Progression Speed [mph)]

Cycle Length [zec)

—

-
1 01

Lett | Thu [t [ Thu

Progrezzed Volume [vph)

[ [ran

Saturation Flow B ate per Lane [vph)

1700 1700

Amival Type
5 5
Effective Green Time, g [sec)

o [

e =
7o [i7oo
(EN E
(ERN E

io [

[0 fiz0

[0 [0
1

Marthbound | Southbound

A

ARSI
A

Lt | Thu Let | Thu
. [ T[]
[ I
[ —
== [==

S —
I

2




Example #1: Model Results

Approach Delay (zecdveh)

Approach Level of Service

~RESLULTS
bd ajor Strest
E astbound
Left | Thu | Right | Left
Wolume [vph)
48 38
tovement Capacity
1027 750
Shared Lane Capacity
Movement v/c Hatio
0.05 0.05
95% [ueus Length
0.15 016
Control Delay [zecdveh)]
8.7 101
Morvement Lewvel of Service
A B

hikiar Street

Westhound Marthbound

Thu | Right || Left | Thw | Right | Left

A

227

182

014

0.47

26.7

267

Southbound
Thiru .

53

424

286

014

0.43

133

193

Riight




Workshop #1: Model Inputs

LAME DESIGNATION, VEHICLE WYOLUMES AND ADJUSTMENTS

A Duration 025 hours
Easthound westhound [ Morthbound _. Southbound
| Left Thiu Hight i | Left | Th _.ﬁ"ig.ht | Lett | Thu | Iiiight | Left Thu F.iight.
b ajor Street Direction m

Mumber of Lanes and Uzage .

NS FEEHEE Y TEHEEF S b
Shared1 Shared | Shared | Shared | Shared | Shared Shared | Shared

Right Turn Ehannelized] Right Tum Channelized Right Turm lm Right Turm Channelized

Flared Minor-Street Approach and Storage
[T Ves  Storage [T "&s  Storage [ ‘ez Storage [~ Yes  Storage |0

Median Tupe

Raised curb - ] Median Storage 1 Undivided : Median Starage

iR R [E i L R
Walume [vph. Increment sz iJ
o 700 =0 120 |0 o |20 o Ex] [0 |o |o
Peak Hour Factor, PHF
707 J50 50+ 755 {50 7 | |05 7 750 4 [ 7 o =
Peak-15 Minute Yolume [v]
1] 134 22 g 153 i] 8 ] 22 ] ] ]

Percent Heavy Yehicles [%)]

T O O s M o O o O s (| O O e O | [ | O O

Percent Grade [%]

- = T =
Hourly Flaw R ate [vph]
a 7T 88 33 E11 i] 33 i a8 ] ] ]

Saturation Flow Rate [vph)

1700 [1700 1700|1700 | | | |

Percent Thruz Using Shared Lane [%)

b o [ [ ]




Workshop #1: Model Results

RESLULTS
Major Street
Easthound Westhound
Left | Thus | Right Left | Thu | Right
Walume [vph]
33
Maovement Capacity
fEdl
Shared Lane Capacity
Movement v/c Ratio
0.05
95% [ueue Length
014
Contral Delay [zecdveh)
10.2
Movement Level of Service
B
Approach Delay [zecdveh)
Approach Level of Service

Left

33

294

011

0.33

18.8

Marthbound
Thru

13.5

tinor Street
Su:uutHI:u:uund

Rigt | Left | Thu | Right

a2

B37

014
0.43

1.6




Workshop #2: Model Inputs

~LANE DESIGMATION, WEHICLE WOLUMES AND ADJUSTMENTS

Guick Entry Duration  |0.25 hours

Eastbound . | ‘Westhound Northbound . | Southbound

Left | Thu | Right | Let | Thu | Right | Left | Thu [ Rignt | Let | Thu | Right

b ajor Street Direction JEast-West -
Murmber of Lanes and Usage

FPHREHPH [THRPHRH | PHAP AP H PHbHP A
W Shared | Shared WW Shared | Shared

Right Tumm  Charnelized Right Turn Chanmelized Right Turm  Channeliz=d Right Tumm  Charrelized

Flared inor-Street Approach and Storage

[~ Ves Storage | [~ Ves  Slorage [_ [ ‘es Storage [0 [ fes Storage [0
Median Type
1Haised curb '1 Median Storage ]1—‘ lUndi\rided * ] Median Storage ]—
T TR L T LR
Yolume [vph, Increment Wﬁ% _tJ_J
o | |45 l13s0 o [15 o |35 [0 [ [0

Peak Hour Factor, PHF
I o el e s o M e e e e e e
Peak-15 Minute Yolume [+)

1] 272 1 13 388 0 4 ] 10 1] 1] 1]

Percent Heawy Vehicles (%]

T I O s T O | EOO s O IO (L = O | O

Percent Grade [%)

= = b= =
Hourly Flow Rate [vph)
a 1083 5 50 1550 0 16 i 4] a a a

Saturation Flow Rate [vph]
[17o0  [1700 1700 [1700 [ | [ [

Percent Thrus Using Shared Lane (%]

h [ | [ ]

UPSTREAM SIGNAL DATA-

E asthound Westbound
Exizting?
V¥ ‘res I “es
Distance ta Signal [ft)

420 o
Progression Speed [mph)
T [E
Cycle Length [zec)
e

]120

Northbound

11 05

Lt | Thu

Southbound

IRINI

Left Thu

Let | Thu [ Let Thiu
Progrezzed Wolume [wph)
o E= o o
Saturation Flaw R ate per Lane [vph)
17700 [1700 [r7o0 [17o0
Amival Type
ENN G T
Effective Green Time, g [sec)
o [ b o




Workshop #2: Model Results

-RESULTS

Eastbu:uunu-:l.

Left Thiu

Wolume [vph]

bd ovvemnent Capacity

Shared Lane Capacity

Movement v/c Fatio

95% Cueue Length

b ajor Street

Right | Left

50

732

0.0¥

n.z22

Control Delay [zec/veh]

10.3

tMovement Level of Service

Approach Delay [zec/veh)

Approach Level of Service

Westbuunu-:l-
 Thu | Right

Nu:urtHEu:uund
Left | Thu |

55

420

420

013

0.45

1419

1413

bimor Street

Right Left

SDutHEDund
Thiu

Right




Workshop #3: Model Inputs

— LAME DESIGMATION, VEHICLE YOLUMES AMD ADJUSTMENTS

Quick Entry Duration |0 hours

Easthound | Westhound Northbound S outhbourd
Left | Thu | Right | Let | Thu | Right | Left | Thu | Right Left | Thu | Right

I ajor Street Direction m
Mumber of Lanes and Usage
PHFAFH PHFHPH | FHPANH AR HRA
Shared | Shared | FEEEEE*_EEEEEJ Shared | Shared | Shared | Shared |
Right Turn [m Right Tumn  Channelized Right Turn  Channelized Right Tumn  Channelize:

Flared Minar-Street Approach and Storage

[ 2:  Storage ’_ [~ ‘Ye:  Storage [~ fe: Storage |0 [ v=:  Storage ’D_

Median Type

Raized cub | Median Storage 1] Undivided v Median Storage

T R LT L R
Wolume [wph). lncrement 10 ::jz j_J
Jo sos  [535 |5 370 o R |10 Jo |o |o
Peak Hour Factor, PHF
70 50 0% = [0 i < | [0 700 =] [T 0 = =]
Peak-15 Minute Yolume [v]
] 140 149 1 102 1] & 1] 3 1] 1] 1]

Percent Heawy Wehicles [%)

I e s | s | s s | e e

Percent Grade %]

= | = 0
Hourly Flow Rate [vph]
0 BE1 534 5 am 1] 144 a 11 i] i] a

Saturation Flow Fate [vph]

[17o0 [1700 l17o0 Ji7oo [ [

Percent Thrus Using Shared Lane (%)

b b _ = 1




Workshop #3: Model Results

—RESULTS

Eastl:ncnunl:i-

Left Thru Right

“alume [wph)

Movement Capacity

Shared Lane Capacity

Movement w/c Batio

95% (ueue Length

Control Delay [zeciveh)

Movement Level of Service

Approach Delay [zecdveh]

Approach Level of Service

tajor Street

Left

1010

0.0a

om

8.6

'W'estl:naunl:i-
Thru

| Right

Left |

144

275

0.5

2.8

3.E

N orthbound
Thiu 1

302

timor Street

Right

A

527

ooz

0.06

120

Left

SDuthEDund
Thru

Right




Example #2: Model Inputs

LAME DESIGMATION, WEHICLE WOLUKMES AMD ADJUSTMENTS
Cuick Entry

E aztbound | Westbnuﬁd MHorthbound

| Left | Thw | Right | Let | Thu | Right Left | Thu | Right |

Mumber of Lanes and Uzage

Duration 10,25 hioLrs
Southbound
Left . .Thru . Fiight

PAdlks A Hhd PHHARH PSS

Shared | Shared

l Shared } Shared I Shared I Shared

I Shared } Shared

Wolume [vph)
|75 |20 |40 |35 {85 155 |E5 |40 [15 |35 20 {75
Fercent Thrugz Uszing Left Lane, &
R e e Eme
| Lare1 | Lane 2 |Lare1 | Lane 2 |Lamel | Lane 2 | Lane1 | Lare 2
LTR LTH LTH LTR

Feak Hour Factar, PHF

E
Fercent Heawp Yehicles [%)
e |
Hoaurly Flow RBate [«vph)
142 185 126

e ] ]
e

o o]
o e

Rl
e

137

10



Example #2: Model Results

—RESULTS

Total Lane Flow Rate
142

Service Time
2.8

Dearee of Utilization, »
013

Departure headway, hd
482

Capacity
33z

Delay
a.95

8.95
Lewvel af Service

&

Interzection Delay

185

2t

0.24

4.63

435

g7

126

a0

017

4.93

a7k

.03
2 3.03

&, &

3.97 Intersection Level of Semvice

137

2B

018

4.65

387

8.64

.64

11



Workshop #4A: Model Inputs

LaME DESIGHATION, WVEHICLE WOLUMES AMD ADJUSTMEMNTS
Cluick Entry

E asthound “Westhound Nu:ur.thl:u:uund

| Left | Thu | Right | Left | Thu | Right | Left

MHumber of Lanez and Usage

| Thu | Right |

Duration (025 hiours
Southbound
Left | Thu | Right

IS PEHPEHbE PEbERE
Shared | Shared | W Shared Shared Shared | Shared |
YWalume [vph)

ENERRE [ 115 [120 |0 [ [ |50 o [175

Percent Thruz Using Left Lane, &

R E E Eme

Lane 1 | Lane 2 Lane1 | Larne 2 Lane1 | Lane2. Lame1 | Lane 2

15 T TR I R

Peak Hour Factar, PHF

fEdfEs [Edfmd [
Percent Heawy Yehicles [%)
P Hk H Rk HbF A e | T o [ PR P
Hourly Flow Fate [vph]
294 158 276 70 205

12



Workshop #4A: Model Results

-RESLLTS
Tatal Lane Flow Hate
294 158
Service Time
3.8 3.3

Degree of Litlization, =

0.50 0.25
Departure headway, hd

.11 5.E0
Capacity

Hdd 408
Drelay

14.74 1012

1312

Lewvel of Service

= =

B

Interzection D elay

276

a4

0.41

5.35

526

12.03
12.03

11.93

Interzection Level of Service

70 205
2.3 S
012 0.29
TR I 512
320 455
4.70 10.21

10.08
&, E
B

13



Workshop #4B: Model Inputs

~LANE DESIGNATION, VEHICLE YOLUMES AMD ADJUSTMENTS —

Eastbound i \Westbound Northbound ' Southbound
Left | Thu | Right | Let | Thu | Rigt | Lef | Thu | Right | Left | Thu | Right

Major Street Direction m
Mumber of Lanes and Usage
FHHY FHEHE | FEHPEE S
Shaledi Sharedi Sharedi Shared Shared | Shared Shared | Shared

Right Turn  Channelized Right Tun  Channelized Right Turn  Channelized Right Turn Channelizedi
Flared Minar-Street Approach and Storage

[~ Y= Storage ’_“ [T ve: Storage l__ [T We:  Storage [ﬁ— ™ 'We:  Storage Tu_“

Median Type
]Undivided | Median Storage 1 Undivided Median Storage
E T TR [2 R
Yolume [vph]. Increment |10 ﬁ% +] - 1
jm0 o [o [118  |120 o o o 1] o 1175

Peak Hour Factor, PHF
055 o5 e = [130 o % = |70 s —ffio0 = o {0 ~fo =f
Peak-15 Minute Yalume [+)

74 40 0 i] 34 35 1] a 0 18 0 51

Percent Heawy Wehicles (%]

P T s I O T | I T |

Fercent Grade (%]

= = o e
Hourly Flow R ate [vph)
294 158 i a 135 141 a i] 0 70 i 205

Saturation Flaw R ate [vph)]

[izo0 [i7oo [i7o0 1700 | | | |

Percent Thius Using Shared Lane [%)

o b _ = 1

Duration  |0.25 hiours

~FEDESTRIAM VOLUMES &MD ADJUSTMENTS
| Flow [peddhr]
[5 [
| Lane Width [f]
[1zo [zo
| W alking Speed [ft/sec)
o

G5

| Percent Blockage

2 0

120

g8 7

14




Workshop #4B: Model Results

RESULTS

E astbound

Left Thiu

Wolume [vph)
294
Movement Capacity

1230

Shared Lane Capacity

b owement w/c Ratio

0.24
95% Cueue Length
0493

Control Delay [zecdveh]

8.8

M ovement Level of Service

A

Approach Delay [zeciveh]

Approach Level af Service

Mikor Street

Lett

70

207

034

Right

205

745

0.z2v

1.12

1.6




nop #5: Model Inputs

-LAME DESIGHATION, YEHICLE YOLUMES &MD ADUUSTHMEMTS -

Quick Entry Duration  |0.25 hours
E azthound [ WWiesthound : M arthbound ' Southbound
| Left | Thu | Right Left | Thu | Right Left | Thu | Right | Left | Thu | Right

Murmber of Lanes and Uzage

b=k TEbEE EErEE FE b E
Shared 1 Shared | | Shared I Shared Shared Shared | Shared 1 Shared |
Waolume [vph)

[ [ [ {35 [ |25 [ o |35 |15 jz0 |0

Percent Thiuz Using Left Lane, %

R R E R

: Lane1 | Lane 2 Lane1 | Lane 2 : Lane 1 1 Lane 2 : Lane1 | Lane 2
LR T 3] L T
Pealk Hour Factor, PHF
D e SO e s TR s e N = | ey
Percent Heaw Wehicles [%]
o T o [ T = =
Hourly Flow Rate [»ph]
E5 200 28 16 233

16



Workshop #5: Model Results

-RESLLTS
Total Lane Flow Hate

Semvice Time

Cegree of Utilization, =

Departure headway, hd

Capacity

Dlelay

Lewvel af Service

Interzection Delay

ES

3.2

0.03

5.18

alh

B.72
8.72

10.46

300 a8
2.8 2.1
0.42 0.05
5.07 4.3k
550 28
11.41 £27
10.95
= &
=

Intersection Level of Service

16

RS

0.03

5.64

26k

8.48

10.25

233

2.8

0.33

5.13

453

10.37

17



Roundabouts
Example #3: Model Inputs

LAME DESIGHATIONS, WEHICLE ¥OLUMES AMD ADJUSTMENTS

Diuration  |0.25 hioirs

E azthound | Westhound l MHarthbound Southbound
Let | Thu | Right | Lett | Thu | Right Left | Thu | Right Left | Thu | Right

MNumber of Lanes and Usage

s Fafis FHEafs P

Shared | Shared Shared | Shared Shared Shared Shared | Shared

Percent of Entry Wehicles using Left Lane
7 e e =
Conflicting Lanes on Entiy

] F =] 7 = z

Right-Tum Bypass

Mare ¥ 1 ]None % 1N0ne o Maone V]

Conflicting Lanes on Bypaszs Exit

RE i = 1= e
Mo, of Pedestrianz Crozzing Entry
o 0 i 0
'East'ilsound . | ‘u\:':;est'i;mund | P]'nrthbounc'i' Soutl'%bouna'
Let | Thu | Right | Lett | Thu | Right | Let | Thu | Right Left | Thu | Right
Walurne [wph] Peak Hour Factar, PHF, &l 10.95 j
|40 |15 ] |E5 |20 |70 |40 EC ) |95 |25 |e5

| Percent Heawvy Yehiclas, (%], Al [3_ j
R = Ak Sk =k HE EH H HE S5 = H
Eastbound U-Tum . westhaund U-Tum Morthbaund U-Tum | Sauthbound U-Tum

Yol [vph]  HHY Yol [vph)  ZHY Yol [vph] X HY Yol [vph] X HY

Pk B[ B[ ESE ]

18




Example #3: Model Results

Roundabouts

RESLLTS
. E astbound

.I_.eft . HigHt “E!._I,Ipass

Entry Lane Flow [pefh)
113

Entry Lane Capacity [pedh]
a59

Lane w/c Ratio
013

Critical Lane

®

Lane Cantral Delay [zec/veh]
A6

Lane Level of Service
A

Approach Delay [zeciveh)
AE3
35th-percentile Queue [veh]

05

Intersection Delay [zecdveh)

Le-ft

Westhound Marthbound
. ﬁight Bypass | Left _. Right  Bypass
1EE 119 134
933 1002 1010
018 012 013
57 48 449
A, A A
572 485
0.6 0.4 0.5
535 Interzection LOS

Left

154

1022

018

5.3

0.7

Southbound

| Right

208
1023

0.20

55

5.43

08

Bypazs

19



Roundabouts

Workshop #6: Model Inputs

-LAMNE DESIGHATIONS, YEHICLE WOLUMES AND ADJUSTMENTS

Guick Entry Diuration  {0.25 hours

Eastbound westbound Narthbound [ Southbound

Left | Thu | Right | Left | Th | Right | Let | Thu | Right Left | Thu | Right

Number of Lanes and Usage
FaF=ps FaFdi= FArdis Far=p=

Shared | Shared Shared | Shared Shared | Shared Shared | Shared

Percent of Entry Wehicles using Left Lane

a7 = [ o 7 7 =
Caonflicting Lanes on Entry

i oy 2 - 2 - 2 -
Right-Turn Bypass

MHare " Hane s MHane - Maone ok

Conflicting Lanes on Bypazs Exit

1 z 1 1 o 1
Mo, of Pedestians Crozsing Entry

0 0 0 il

Eastbound - WWesthound . Northbound | Sauthbourd

[ Lt | Thu Fﬁght | Left _. Thiu _. Iiiight Left Thiu I-:ii.glﬁt [ Lett | Thu Hight
Walume [vph] Peak Hour Factor, PHF, All |0.92 j
|o [@ o 155 o HEC o 535 105 IERRERE

Percent Heavy Vehicles, [%], All ]3 j‘

e e ARk e He AR He He HR He H A

Eastbound U-Tum Westhound U-Tum Morthbound U-Tum Southbound U-Tum
Yol [vph] % HY Yol [vph] %2 HY Yal [wph] % HY Yal [vph] % HY

| O P N P T o kA

20



Roundabouts
nop #6: Model Results

RESLILTS

E aztbound
Left | Right ' Bypass

Entry Lane Flow [pedh)

h3d
Entry Lane Capacity [pcdh)
1]

Lane w/c Ratio

Critical Lane

Lane Cantral Delay [seciveh]

Lane Level of Service

F

Approach Delay [zecveh)

S5th-percentile Queue [veh)

Intersection Delay [zeciveh)

Left

172

E35

0.25

8.3

1.0

Wiesthound

.Fiight Bypazs
188
718

0.26

8.2

8.24

1.0
1019

M orthbound
Left | Right
G439 1B
1018 1026
.54 011
1249 46
B A
11.65
43 04

Bypass Left

133

933

014

5.0

05

Intersection LOS

Southbaund

Right

543

1002

0.55

10.8

3.60

24

Bypazs

21



Example #4: Model Inputs

Signalized Intersections

El PRIMARY INPUT DATA

General
Urban Street

Intersection
Description

Data File

Forward Direction

Segment Length, ft

Mahan Dr

Dempsey h;layo Rd

Example 84

MahanDr_DempseyMayoRd_vh{recreate

EB *  Area Type Other -
Duration 0.25

All Segment Lengths FHF 095

Traffic

Demand, veh/h 215 845 |0 0 540 50
Lane Width, ft 120120 |12.0 (120 (120 120
Storage Length, ft 450 0 1} 0 i) 400
Saturation, pe/hAn. 1500 1900 (1500( 1500 1500 1500
Heawvy Vehicles, % & & 0 0 & &
Grade, % 0 0

Buses, perh 0 0
Parking, per h 0 N |0 D o+ |0
Bicycles, perh ] i)
Pedestrians, per b 0 0

Amival Type 4 4 3 3 4 4
Upstream Fiteing () | 1EB | 100 [ 1wB | 1.00

Inttial Queus, veh
Speed Limit, mi/h
Detector, ft
RTOR. veh/h

P S

P T R T

EBL EBT EBR WBL WBT WER NBL NBT NBR SBL SBT SER

0 0 [o [o |o o
45 45
40 40 (40 |40 |40 40

=

|| = =]
Pad

s

£

|| 1500 1900) 1900 | 1500 19500

0 0
0 0 Nz (0O
3 3 3 3
1.00 I-5B 1.00
0 0 0 0

‘|'11‘=F'ﬁ"1"l"

Phasing
Cycle, s

Cffset, s

Phase 2 Direction
Phase 4 Direction
Reference Phase
Reference Point

Force Mode

Include in Optimization [¥]

-4

&

Side Street Splt Phasing
Uncoordinated Intersection
Field-Measured Phase Times

| 7 A = AN
—
Giezn 12 [o0 00
Tellaw .3.0 ;D.G 0.0
Red |35 |0.0 0.0
Timing
WBL WBT NBL NBT
Phase Split, s 0 460 |00 00
Yellow Change, s 40 43 40 40
Red Clearance, s i) 17 1.0 1.0
Minimum Green, s 5 15 5 5
Lag Phase WT NL NT
Passage Time, = 20 20 20 20
Recall Mode lof - ;_"rv'.ir c C"f ® Cr"f c
Dual Entry | wiL [J'" wr [N [T N

Dallas Phasing

Simuttaneous Gap ] Ew [JF] s




Signalized Intersections
Example #4: Model Results

Movement Group Results

Approach Movement L T L T R L L R
Assigned Movement 5 2 B 16 7 14
Adjusted Flow Rate (v), veh/h 226 | 889 568 53 126 158
Adjusted Saturation Flow Rate (s), veh/h/In 1707 | 1706 1706 | 1519 1757 1563
Queue Service Time (gs), 5 40 | 05 3.9 0.7 5.4 7.9
Cycle Queue Clearance Time (gc), 5 4.0 0.5 3.9 0.7 o.4 gt
Green Ratio (g/C) 0.656 | 0.74 0.58 | 0.58 0.12 0.12
Capacity (c), veh/n 651 | 2520 1980 | 881 218 194
Wolume-to-Capacity Ratio (X) 0.3438 | 0.353 0.287 | 0.060 0.579 0.814
Available Capacity (cs), veh/h 788 | 2520 1980 | 881 242 215
Back of Queue (Q), veh/lin (50th percentile) 09 | 02 g1 0.2 22 0.9
Queue Storage Ratio (RQ) (50th percentile) 0.05 | 0.00 0.00 | 0.01 0.00 0.00
Uniform Delay (d+), s/veh 4.8 0.2 4.2 3.9 331 34.1
Incremental Delay (dz), siveh 0.1 0.4 0.4 0.1 1.4 17.2
Initial Queue Delay (dz). s/veh 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 5.0 0.6 46 4.0 344 51.3
Level of Service (LOS) A A A A C D
Approach Delay, s/veh / LOS 1.4 4.6 A 0.0 43.8 D
Intersection Delay, s/iveh / LOS 8.4

23



Signalized Intersections
Workshop #7: Model Inputs

=l PRIMARY INPUT DATA
General

Urban Strest Tyndall Plowny
Intersection SF-!ZZ
Description 1.n';I'orl':shop "7
Data File TyndallPlowy_SR22_vdirecreated)xus
Forward Direction  NB + Area Type Cther =
Segment Length, ft Duration 0.25
All Segment Lenaths PHF 0.50

Traffic

EEL EBT EER WEL WET WBR NEL NBT NBR SBL SBT SER
Demand, veh/h 70 230 55 (115 170 305 80 1170 150 410 330 35
Lane Width. ft 120 120 120 120 120 120 120 120 120 120 120 [120
Storage length.ft 300 0 300 500 O O 400 0 500 400 0 [0
Saturation, pc/hAn 1350 1950 1950 1950 1950 1350 1950 1950 1350 1350 1350 1950
Heavy Vehicles, % & [ [ 6 & & & G ] 6 & 0
Grade, % i 0 )] i
Buses, perh ] 1] ﬂl ﬂl
Parking, perh 0 I 0 0 Iy 0 b I 0 0 N = |D
Bicycles, perh 0 0 0 0
Pedestrians, perh 0 0 ) 0
Amival Type 3 3 (3 |3 B |3 [a & & (4 |4 |4
Upstream Fitering () [ 1EB | 1.00 [ 1wB ]100 [ 1B ] 100 [ ks | 1.00
bital Queuve.yeh 0 0 |0 0 0 0 |0 0 0 @ |0 0
Speed Limit, mi/h 15 35 15 35
Detector, # 40 40 4D (40 |40 40 40 40 40 40 40 4D
RTOR, veh/h 0 ) 0 )

Phasing

Cycle, s 160
Offset, 5 0
Phase 2 Direction NB
Phase 4 Direction EB
Reference Phase 2

Reference Point End

4

i
\" K re.

Side Street Split Phasing

Force Mode Fixed = Uncoordinated Intersection =
Include in Optimization (7] Field-Measured Phase Times [+
NP R
MY | P afS

Green 125.0 700 | 10.0 |360 0.0 0.0

Yellow |35 35 [35 [35 |o.0 0.0

Red 1.5 1 i |15 |15 0.0 0.0

Timing

EEL EBT WBL WBT MNBL NBT SBL SBT

Phase Split, s 150 (400 150 | 400 300 |50 (300 |75.0
Yellow Change, s 3.5 3h 35 15 35 35 15 5
RedClarance.s 15 15 15 15 15 15 15 15
Minimum Green, s 8 15 8 15 8 (15 2 15

Lag Phase e ET [ wi wT [Z] ML NT [ 5L 8T
Passage Time,s 2.0 20 20 20 200 |20 |20 |20
Recal Mode Off = OFf ~ OF =~ Off - OF = |W= - | OF = (W= - |
Dual Entry [ee e Flwe & wr ] w I"J] NT [ s I"J] o
Dallas Phasing [ ew [ wis Simultaneous Gap [¥] Ew [#] ws
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Signalized Intersections

Workshop #7: Model Results

Movement Group Results EB WB NB I 5B
Approach Movement L T R L T R L T R L T R
Assigned Movement 7 4 14 5 B 18 2 12 I 1 6 16
Adjusted Flow Rate (v), veh/h 78 256 51 128 | 189 | 339 89 | 1300 | 167 486 | 517 | 510
Adjusted Saturation Flow Rate (s), veh/h/In 1752 | 1840 | 1559 | 1752 | 1840 | 1559 § 1752 | 1751 | 1559 | 1701 | 1840 | 1815
Queue Service Time (gs), 5 53 | 202 ] 41 90 | 143 | 278 ) 69 | 490 | 74 206 | 300 | 300
Cycle Queue Clearance Time (g:), 5 53 | 202 | 41 90 | 143|278 ) 69 | 490 | 7.4 206 | 300 | 300D
Green Ratio (g/C) D28 | 022 |038 Q028 | 022|038 J016 | 044 | 050 § 016 | 044 | D44
Capacity (c), veh/n 286 | 402 | 585 | 241 | 402 | 585 | 274 | 1532 | 780 532 | 805 | 794
Yolume-to-Capacity Ratio (X) D270 | 0635010580530 | 0469 |058000325| 084810214 | 0.857 | 0643 | 0.643
Available Capacity (cs), veh/n 285 | 402 | 585 | 241 | 402 | 585 | 274 | 1532 | T80 532 | 805 | 794
Back of Queue (), veh/ln (50th percentile) 24 8.7 1.6 4.0 67 | 108 ) 30 | 198 | 27 9.5 128 | 126
Queue Storage Ratio (RQ) (50th percentile) 021|000 | 014 3021|000 | 000 §020| 000014 § 062 | DOO | D.OO
Uniform Delay (d+), s/iveh 441 | 667 | 325 | 463 | 544 | 399 | 562 | 290 | 162 | 616 | 250 | 250
Incremental Delay (dz), s/veh 0.2 25 0.0 1.1 0.3 1.0 0.3 6.0 06 1265 | 39 4.0
Initial Queue Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 443 | 592 | 326 | 475 | 547 | 409 | 564 | 350 | 168 || 741 | 289 | 290
Level of Service (LOS) D E C D D D E C B E = C
Approach Delay, s/veh [ LOS h22 D 46 2 D 343 C | 425 ] D
Intersection Delay, s/veh / LOS 41.0 D
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Workshop #8: Model Inputs

Signalized Intersections

=l PRIMARY INPUT DATA

Storage Length, ft 1] 0 500 280
Saturation, pc/hAn 1900 1900 1900 1900
Heavy Vehicles, % 2 2 g 2

General
Urban Street Mahan Dr
Intersection Buck Lake Rd
Description
Data File Streets1xus
Forward Direction  EB * Area Type
Segment Lenath. ft Duration

HI Segment Lengths FHF
Traffic

EBEL EET EEBR WEBL WET

Demand, veh/h 10 985 625 45
Lane Width, ft 120 120 120 120

doad e ] b L

Cther -
0.25
052

WBR NEBEL NBT MNER

50 (0 (325 0 25
120 [120 [120 120 [120
0 [0 3o o

1900|1500 1900 1900 1500
a 0 8 3 0

Grade, % o 0 0

Buses, perh 0 0 0
Parking, per h 0 Kox (O 0 K= |0 0 ko»|D
Bicycles, perh 0 0 0
Pedestrians, perh 1} 1] 1]

Amival Type T 3 3 3 3 3 3 3
Upstream Fikering (I} [ 1EB. 100 [ 1wB | 100 [ INB |1.00
Initial Queue, veh 0 0 0 0 o o 0 0 o
Speed Limit, mi/h 45 45 45
Detector, ft 40 40 4D |40 4D (4D |40 4D 4D
RTOR, veh/h 0 0 0

1900][1

n
u

[==1

[¥5]

.h =

[ Y | B e

[¥5]

I-5B

o | =1
en

Ea

=

SER

fmr]

HRE 1]

UL

[}

frm

[==1

[¥5]

1.00

jei]

(=]

frm

e 180 =
Offset, s D /__e ﬁ

Phase 2 Direction EB - _ 2 .1 2 4
Phase 4 Direction 5B - ‘?— Y
Reference Phase 2 - 5 7 B
Reference Point End +  Side Street Splt Phasing

Force Mode Fied = Uncoordinated Intersection [
Include in Optimization [¥] Field-Measured Phase Times [#

e n &
M Bl T

Green 117 94.0 1350 |00 0.0 0.0
ellow .3.0 4.1 30 ;D.i} 0.0 100

Red }2.3 19 4.0 |00 0.0 0.0
Timing

EBEL EBT WEBL WEBT MNBL NBT SBL SET

Phase Spii, s 0.0 1000 | 180 |1130 | 420 | 420 (0O 0.0
Yellow Change, s | 3.0 41 10 4.1 10 10 3.0 30
RedClearsnce,s (33 |19 33 19 40 40 |33 |33
Minimum Green, s |4 4 4 - 7 7 4 4

Lag Phass EL T [Ewe [lwr FE]lwL [F] Nt =L =
Passage Tme.s 2.0 20 20 20 20 |20 20 20
Recall Mode  |Off - |[Mir - | OF = [Mr -| OF - off ~ [oF -|[of -
Dual Ertry e [,ﬂ - '['_] WL [..ﬂ :l.'-.'T.['__—] ML [R] NT e [7] e
Dallas Phasing [ ew [ ws Simuttaneous Gap [ Ew [F] wis
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Signalized Intersections
Workshop #8: Model Results

Movement Group Results EB WB NB 5B

Approach Movement L T R E T R L T R L T R

Assigned Movement 5 2 12 1 6 3 G 18

Adjusted Flow Rate (v), veh/h 11 | 1071 ) 6/9 | 49 | 587 353 | 353

Adjusted Saturation Flow Rate (s), veh/hiln 779 | 1675 | 1319 | 1675 | 1597 1675 | 1675

Queue Service Time (gs), s 09 | 101107 16 | 6.7 14.7 | 14.7

Cycle Queue Clearance Time (ge2), 5 09 | 310|107 16 | 67 147 | 147

Green Ratio (g/C) 059 | 059 | 0.81 § 067 | 0.70 0.22 | 0.22

Capacity (c), veh/h 503 | 1968 | 2128 | 363 | 3355 733 | 733

Volume-to-Capacity Ratio (X) 00227054410.319§40.135]0.175 0.482 1 0.482

Available Capacity (cs), veh/h 6503 | 1968 | 2128 | 363 | 3355 e ol s

Back of Queue (Q), vehiin (50th percentile) 02 1119 24 06 | 22 62 | 6.2

Queue Storage Ratio (RQ) (50th percentile) 0.00 | 0.00 | 0.13 § 0.05 | 0.00 0.51 | 0.51

Uniform Delay (d+), siveh 138 | 200 | 40 § 126 | 82 546 | 546

Incremental Delay (dz), s/iveh 01 11 04 0.1 0.1 02 | 4.2

Initial Queue Delay (d3), s/iveh 0.0 00 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/iveh 139 211 | 44 126 | 83 548 | 548

Level of Service (LOS) B C A B A D D

Approach Delay, siveh / LOS 146 | B 87 | A 544 | D 00 |

Intersection Delay, sfveh / LOS 18.7 B
-
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Workshop #9: Model Inputs

Signalized Intersections

El PRIMARY INPUT DATA
General
Urban Strest SR 524
Intersection NW Ah Ave/US 441
Description Urban Arterial
Data File SR524 US441 V3oas
Forward Direction  EB *  Area Type COther -
Segment Length, ft Duration 0.25
All Segment Lengths FHF 0.96
Traffic
EBL EET EBR WEL WET WER MNBL MNBT NBR SBL SBT SER
Demand, veh/h 185 915 120 125 1095 90 220 1050 115 115 740 185
Lane Width, ft 120 120120 |120 120 (120|120 | 120|120 [ 120 120 (120
Storage Length, ft 140 |0 0 130 0 0 100 0 0 1000 0 0
Saturation. pc/h/n 1900 1900 1900 1900 1300 1900 1900 1900 1900 1300 1900 1900
Heawy Vehicles, % 3 3 |0 3 3 D 3 3 0 3 3 0
Grade, % 1] 0 0 1]
Buses, perh 0 1] 1] 0
Parking, per h 0 N = (D 0 Ko+ |0 0 N o= |0 0 N o= |D
Bicycles, perh 1] 0 1] 0
Pedestrians, perh 1] 0 0 1]
Amival Type i 3 3 3 3 3 3 3 3 3 3 3
Upstream Fiteing @ | 1EB 100 [ 1wB |100 [ iNB |100 [ 1SB | 10D
Initial Queue, veh 1] 0 0 0 0 0 D i 0 0 0 0
Speed Limit, mi/h 40 40 40 40
Detector, ft 40 40 4D (4D 4D 40 40 4D 40 40 40 40
RTOR, veh/h 0 0 0 m ]

Phasin

C'_.fcle.gs 100 $ =
Offset, s 0 /__e ﬁ

Fhase 2Diecton  |EB |~ : = = o
Phase 4 Direction 5B - 9— L

Reference Phase _2 ? _/ 5 & 7 Yl
Reference Pairt [ End Side Street Split Phasing

Force Mode "Fixed Uncoordinated Intersection &
Include in Optimization [¥] Field-Measured Phaze Times M

I SRR
"B | w

Green |70 %7 |70 300 |oo 00
Yellow |42 43 138 43 0.0 0.0

Red |00 13 |00 {14 00 0.0
Timing

EBL EBT WBL WBT NBL WNBT 5SBL SBT

Maximum Green, 7.0 k7 70 k7 (|70 00 70 0.0
Yellow Change. s 4.2 43 42 43 32 43 32 43
Red Clearance, s 0.0 15K 0o 13 0o 14 00 14
Mirimum Green, s 5 7 4] i 5 ! 4] 7

Lag Phase [ e ET [O] wo wT ] ML NT [ 5L =T
Passage Time, s 2.0 20 20 20 20 20 20 20
Recall Mode :I'\"Iaf - Ma ~ Ma~ Ma~ Ma~ Ma~ Ma~ Ma -~
Dbty  [He @e Ow e O @ Ds @s

Dallas Phasing

[ e [T wis

Simutaneous Gap [¥] Ew [¥] M
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Signalized Intersections

Workshop #9: Model Results
Movement Group Results EB WB NB sB
Approach Movement L T R L T R L T R 3 T R
Assigned Movement 5 2 12 1 6 16 3 o 18 7 4 14
Adjusted Flow Rate (v), veh'h 193 | 733 | 345 | 130 | 834 | 400 § 229 | 823 | 3 120 | 663 | 301
Adjusted Saturation Flow Rate (s}, veh/h/in 1757 | 1845 | 1732 | 1757 | 1845 | 1770 | 1757 | 1845 | 1748 | 1757 | 1845 | 1654
Queue Service Time (gs), s 69 | 157|158 45 | 185|185 70 | 201 | 201 | 46 | 153 | 156
Cycle Queue Clearance Time (gz). s 69 | 157|158 | 45 | 185|185 ) 70 | 201 | 201 | 46 | 153 | 156
Green Ratio (g/C) 044 | 037 | 037 J 044 | 037 | 037 037|030 | 030§ 037 | 030 | 030
Capacity (c), veh'h 267 | 1354 | 636 | 293 | 1354 | 650 § 267 | 1107 | 524 | 231 | 1107 | 496
Volume-to-Capacity Ratio (X) 0722|0541{054340445|0616{0616 0860|0744 07454 0519|0599 | 0.606
Available Capacity (cs), veh/h 267 | 1354 | 636 | 293 | 1354 | 650 ] 267 | 1107 | 524 | 231 | 1107 | 496
Back of Queue {Q), veh/ln (50th percentile) 38 | 68 | 67 21 8.1 8.2 2.1 92 | 94 23 69 6.7
Queue Storage Ratio (R() (50th percentile) 070 | 000 | 000 § 042 | 000 | 000 § 054|000 | 000 j 060 | 000 | DOO
Uniform Delay (d+), s/veh 2151250 | 250 § 192 | 259 | 259 1 301 | 315 315 246 | 299 | 299
Incremental Delay (dz), sfveh 155 16 | 33 § 48 | 21 | 43 285 45 | 93 8.1 24 54
Initial Queaue Delay (d3), siveh 00 | 0.0 | 00 00 | 00 | OO0 J 00 | DO | 0O 0.0 0.0 0.0
Control Delay (d), s/veh 3711266 | 233 | 241 | 280 | 302 | 556 | 361 | 408 | 328 | 323 | 354
Level of Service (LOS) D C C C e C E D D C C D
Approach Delay, siveh / LOS 286 | C 283 | C 409 | D o) I
Intersection Delay, sfveh / LOS 329
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Workshop #10: Model Inputs

Signalized Intersections

Bl PRIMARY INPUT DATA

General d Ry
Urban Street Main Street
Intersection 18th Street -
Description ﬁ'
Data File MainSt_18th_St_V3zus e
Forward Direction  EB * Area Type Cther - :
Segmert Length, ft Duration 0.25 =
Al Segmert Lengths FHF 0.50 = % I &

Traffic

EEL EBT EBR WEL WET WER NBEL NET MBR 5BL SBT SBR
Demand, veh/h 300 1230 30 20 325 85 20 150 40 30 100 50
Lane Width, f 120 120 120 [120 | 120 [120 120|120 [120 (120|120 [120
Storagelength - 450 0 D (o [0 (o (o |o o (o |o |o
Saturation.pc/hAn 1900 1900 1300 1300 1900 1500 1300 1900 1500 1900 1300 1300
Heawvy Vehicles, & 2 2 0 0 2 0 0 2 0 0 2 0
Grade, % 0 0 0 ]
Buses, perh ] 0 1} 1}
Parking, perh 0 K~ |0 0 K ox |0 0 Kk = |0 0 = |0
Bicycles, perh 0 0 0 0
Pedestrians, per h a0 40 40 40
Armival Type i B3 I3 |3 3 |3 (3 |3 |3 |3 |3 |3
Upstream Fitering () [ 1EB | 100 [ 1wB |100 [ 1B | 100 [ 1Sg | 100
Initial Queue, veh 0 0 1] 1] 1] 0 0 0 0 0 0 0 .
Speed Limit, mi/h 25 25 25 25
Detector, ft 40 40 (4D 4D (40 40 4D (40 40 40 4D 4D
RTOR, veh/h 0 0 0 0

T:“:?;T;ngs 120 A" =
Offset, s 0 _€.

Phase 2 Direction EB ¥ = = 2 b
Phase 4 Direction ~ SB b .}—

Reference Phase :-Z - | _/ s & 7 Yl
Reference Poirt | End - | Side Street Split Phasing &
Force Mode _- Fixed - Uncoordinated Intersection &
Include in Optimization [J'-' Field-Measured Phase Times &

g=n
2 27|

Green | 185 05  |245 245 0.0 0.0
Yelow |35 35 [35 |35 {00 0.0

Red |2.0 20 20 2.0 0.0 EU.D
Timing

EBL EBT WBL WBT MNBL MNBT SBL SBT

Maximum Green, 185 545 |00 305 (0.0 245 ||00 245
Yellow Change,s 3.5 35 35 35 35 35 35 35
Red Clearance, s 2.0 20 20 20 20 20 2.0 20
Minimum Green, s 4 4 |4 | 4 |4 | 4 |4 4

Lag Phase A= ET WL T [Ise @] N7 sL [F] sT
Passage Tme,s 20 |20 |20 |20 (20 |20 |20 |20
Recall Mode Ma - Ma - Off - Ma - Oﬁ v “ a '-_55 .’.' - Ma -
Dual Entry [ e. et wL [JF] wr Nl [ NT = [t
Dallas Phasing [E] ew [E] s Simuttanecus Gap [¥] Ew [F] s
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Signalized Intersections
Workshop #10: Model Results

Movement Group Results EB WB NB 5B
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 o 18 7 4 14
Adjusted Flow Rate (v), veh/h 333 | 703 | 697 | 224 244 233 200
Adjusted Saturation Flow Rate (s), veh/hiin 1774 | 1863 | 1642 | 1447 1529 1769 1727
Queue Service Time (gs), s 160 | 297 | 399 ) 06 17.0 14.5 gt

Cycle Queue Clearance Time (gz), 5 16.0 | 397 | 399 | 164 17.0 14.5 125
Green Ratio (g/C) 042 | 045 | 0.45 § 0.25 025 0.20 020
Capacity (c), veh'h 439 | 846 | 837 | 401 369 361 353
Volume-to-Capacity Ratio (X) 0.760 | 0.831 0833 | 0.534 0.627 0.646 0.567
Available Capacity (cs), veh/h 439 | 846 | &37 | 401 369 361 353

Back of Queue (), veh/ln (50th percentile) 82 | 187|196 ] 66 72 7.3 6.0
Queue Storage Ratio (RQ) (50th percentile) 046 | 0.00 | 0.00 § 0.00 0.00 0.00 0.00
Uniform Delay (d1), s/veh 268 | 287 | 286 | 38.2 39.7 438 430
Incremental Delay (dz), siveh 117 ] 93 | 95 6.1 75 8.6 65

Initial Queue Delay (d3), siveh 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), siveh 385 | 360 | 383 || 443 47 2 524 495

Level of Service (LOS) D D D D D D D
Approach Delay, siveh / LOS 32 | D 458 | D 524 | D 495 | D
Intersection Delay, sfveh / LOS 41.7
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Urban Streets - Segments

Example #5: Model Inputs at Main St and 15th St

[l PRIMARY IMPUT DATA

Genersl
Lrban Street

Intersection
Description
Diata File

Forward Direction

Segment Length, ft

Main Strest
15th Street
Bample #5

Main5t_LUrbanSegment_V4 xus

Area Type

EB w2

E7R

All Segment Lengths

Traffic

Demand, vehsh
Lane Width, ft
Storage Length, ft
Saturation, pc/hAn
Heawvy Vehicles, %
Grade, %

Buses, perh
Parking, perh
Bicycles, perh
Pedestrians, perh
Amival Type

Upstream Filtering (1) [

Initial Queue, veh
Speed Limit, mi/h
Detector, ft
RTOR, wveh/h

Duration
FHF

Other =~

0.2%
0.90

5 =

Bk )

’

EBL EBT EBR WBL WBT WBR MNBL MBT NEBR SBL SBT SBR

10 950 15 50 325 125 40 10 30 530 80 120
120 120 [120[120 | 120 120 [120] 120 [120] 120 120 [120
2000 0 |20 0 (2000 |o (@8 |o 0 |0
1300 1500 1900 1500 1300 1900 1500 1900 1900 1900 1900 1500
z 2 @z |z |20 @l @8l llz |2
0 0 0 0
5 5 0 0
0 |x-f0 @ |r-[0 [0 |n=-[0 |0 |[s[~]|o
0 0 0 )
20 20 20 20
3 13 (3 (3 |B [3 [3 |3 [ |3 |3 |3
|EB | 100 [ 1wB 098 [ 4NB |100 [ iSB | 100
o [0 o o o Jo o [o [o [o [0 o
25 25 25 25
40 4D 40 40 40 40 40 4D 4D 40 4D 40
0 0 0 0

(Offset, 5 0 _€.

Phase 2 Direction EB = z = 2 X
Phase 4 Direction SE - 1}—

Reference Phase 2 5 & 7 Yl
Reference Point End | Side Street Split Phasing ]
Force Made f:F::f.e-:I | Uncoordinated Intersection ]
Include in Optimizaiiun. EI . Field-Measured Phase Times [

£ |

Green %n 295 |45 |00 00 |00
Yellow |35 35 |25 |00 0o {00

Red |20 20 |20 [00 0.0 00
Timing

EBL EBT WBL WBT MNBL NBT SBL SET

Madmum Green, |00 295 |00 295 |00 145 |00 295
Yellow Change. s [3.5 i) 25 15 35 35 35 35
Red Clearance, s (2.0 20 20 20 20 20 20 20
Minimum Green, s |4 4 - 4 - 4 4 4
Lag Phase EL E L WT N [ sL [ sT
Passage Time, s |20 20 210 20 20 20 20 20
Recall Mode |Of =|Ma = [OFf - Ma = [OFf = | Ma = [OFf = |Ma -
Dual Entry e -!1] er | -'-."-.'_.!1_|\'-.'T M .!1] NT [ L -!1] =7

Dallas Phasing

[ erw 7] s

Simultaneous Gap [¥] Ew [¥] wis
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Urban Streets - Segments

Example #5: Model Inputs at Main St and 17th St NB

B PRIMARY INFUT DATA

General
Urban Street

Intersection
Description

Data File

Forward Direction

Segment Length, ft

Main Street

17th Street MB

Example #5
Main5t_LUbanSegment V4 xus

EB * Mrea Type Cther -
675 Duration 0.25

All Segment Lengths FHF 0.50

Traffic

Demand, veh/h
Lane Width, ft
Storage Length, ft

Saturation, pe/hAn

30 | 1530/|0 0 345 50
120 (1200 |(12.0 (1240 | 120 (12.0
0 0 0 0 0 0
1500 1500 (1500 1500( 1900 1900

JHLE R L

L

Ll |

R

[ %]
=]
=
=

!
!

Heawy Vehicles, % 2 2 2 2 2 2 2 2 2
Grade, % 0 0 0
Buses, perh D 5 0

Parking, perh ] ko= D 0 F ~ (10 0 0 ks
Bicycles, perh 0 0 3
Pedestrians, per h 20 20 0
Amival Type 3 3 3 3 3 3 3 3 3
Upstream Fitering () [ 1EB | 027 [ 1wB | 100 | 100 [ 5B
Initial Queue, veh 0 1] 0 0 1] 0 0 0 0
Speed Limit, mish 25 25 25
Detector, ft 40 40 |40 |40 |40 |40 40 (40 (40
RTOR, wveh/h 0 0 0

r | Cear

EBL EBT EBR WBL WBT WEBR NBL NBT NBR SBL S5SBT SER

ke @
Offset, s 0 _4
Phase 2 Direction EB - = £ z =
Phase 4 Direction SB ¥ ‘L
Reference Phase (2 5 8 7 Y;
Reference Point |End Side Street Split Phasing
Force Mode "Fi;f.-':d - | Uncoordinated Intersection i
Include in Optimization [] Field-Measured Phase Times il
L2
e | A
| Exxxxn 1 !
Green 1625 165 0o 10.0 0o 0.0
Yellow |35 35 {0.0 ;ﬂ.{!' 0.0 0.0
Red |20 20 no 00 0o 00
Timing
EBL EBT WBL WBT NBL NBT SBL SET
Madmum Green, (00 |825 (00 [625 (00 |65 (00 |[oo
Yelow Change. s | 3.5 35 35 15 35 35 35 35
Red Clearance. s |20 20 20 20 20 |20 2.0 20
Minimum Green, s |4 4 4 4 4 4 4 4
Lag Phase EL E T ML [ NT 5L =T
Passage Time.s | 2.0 20 2.0 20 20 20 20 20
Recall Mode Off ~|Ma v [OF ~|Ma~ [oF «|Ma~ [oF -[[oF
Dual Entry e @] er e [&] wr &L [#] wr s [T
Dallas Phasing [0 &w [0 wis Simuktaneous Gap [V] Ew ] Ms




Urban Streets - Segments

Example #5: Inputs for Segment and Access Point
(Visual Mode Shown)

R Egmen m_l 5

Segment Data | 0-D Seeds I Access Points | Streets | Pedestrian | Bicycle | Transit |

Segment
Mame

Upstream Width, ft
Restrictive Median, ft
Right-Hand Curb, %
Right-Hand Access Poirts 0 0
Mid-Seagment Delay, s/veh

17th Street

15th Streat 17th Strest NB

Segment Data | O-D Seeds | Access Points | Streets | Pedestrian I Bicycle I Transit |

Access Point Access Poirts

Critical Headway {eft from major}, s 4.1 Active

#= | 1 17h Street SB * | = | count: 1 New | [ Delete
Follow-Up Headway (left from major), & 22 PHE 090
Fiubt Tim Eqvalency Eadtor 270 EBL EBT EBR WBL WBT WBR NBL NBT NER B SBL  SBT SBB
Maximum Tum Eay Length, ft 2850 Demand, veh/h o 1510 0 0 355 0 0 0 o 50 1] 105
Decelerstion Rate, ft/z2 6.7 Lanes o . 2 0 0 2 0 0 0 0 1 0 1
Right-Tum Speed. ft/s 20 Name 17th Street SB Location, ft 585
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Urban Streets - Segments

Example #5: Model Results at Main St and 15th St
Movement Group Results EB WB NB SB
Approach Movement L I R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 a8 18 7 4 14
Adjusted Flow Rate (v), veh/h 11 543 | 529 56 361 | 139 89 589 | 589
Adijusted Saturation Flow Rate (s), veh/h/in 1004 | 1863 | 1813 | 524 | 1773 | 1275 1679 1774 | 1774
Queue Service Time (gs), S 08 | 249|249 )] 46 | 69 7.4 42 295 | 295
Cycle Queue Clearance Time (g<), s 76 | 249 1249 295 | 69 74 42 205199 5
Green Ratio (g/C) 033 | 033 | 033 | 033|033 ] 033 0.16 0.33 | 033
Capacity {c), veh/h 333 | 611 | 594 | 107 | 1163 | 418 270 581 | 581
Wolume-to-Capacity Ratio (X) 0.033 | 0.890 |0.690 § 0.521 | 0.311 | 0.332 0329 1.013 | 1.013
Available Capacity (cs), veh/h 333 | 611 | 594 | 107 | 1163 | 418 270 581 | 581
Back of Queue (@), veh/in (50th percentile) 02 | 138 | 135 | 1.7 29 2.4 2.0 18.8 | 18.8
Queue Storage Ratio (HQ) (20th percentile) 003 | 000 | 000 § 022 | 0.00 | 0.1 0.00 0.00 | 0.00
Uniform Delay (d+), siveh 255 | 287 | 287 | 439 | 226 | 228 33.4 303 | 303
Incremental Delay (dz), siveh 02 | 176 | 180 § 167 | 07 2 3.2 405 | 405
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), siveh 207 | 463 | 46.7 | 606 | 23.3 | 249 36.7 I 70.8 | 70.8
Level of Service (LOS) C D D E C C D = E
Approach Delay, sfveh / LOS 46.3 D 270 Iz 36.7 05.4 E
Intersection Delay, siveh / LOS 457 D
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Urban Streets - Segments

Example #5: Model Results at Main St and 17th St NB
Movement Group Results EB WB NB SB
Approach Movement L T H L T H L T R L T R
Assigned Movement ) e G 16 3 5] 18
Adjusted Flow Rate (v), veh/h 901 | 825 244 | 195 156
Adjusted Saturation Flow Rate (s), veh/h/ln 1826 | 1695 1863 | 1469 1749
Queue Service Time (gs), 00 | 247 4.1 4.2 7.2
Cycle Queue Clearance Time (ge), S 257 | 247 41 4.2 72 |
Green Ratio (g/C) 0.69 | 0.69 069 | 0.69 0.18
Capacity (c), veh/h 1309 | 1177 1294 | 1020 321
Wolume-to-Capacity Ratio (X) 0.688 | 0.701 0.188 | 0.191 0.485
Available Capacity (cs), veh/h 1309 | 1177 1294 | 1020 321 |
Back of Queue (Q), veh/ln {30th percentile) 8.9 8.3 1.5 1.2 3.5
Queue Storage Ratio (RQ) (50th percentile) 0.00 | 0.00 0.00 | 0.00 0.00
Uniform Delay (d+1), s/veh 8.1 5.2 4.8 4.8 32.9
Incremental Delay (dz), s/iveh 0.8 1.0 0.3 0.4 52 |
Initial Queue Delay (d3), siveh 0.0 0.0 0.0 0.0 0.0
Control Delay (d), sfveh 59 9.1 5.2 9.3 381
Level of Service (LOS) A A A A D
Approach Delay, s/veh / LOS 9.0 A i A 38.1 D 0.0
Intersection Delay, s/iveh / LOS 10.3 B
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Urban Streets - Segments

Example #5: Segment Results on Main St from 15th St to 17th St

Eastbound Westbound

Segment Output Data EBL EBT EBR WBL WBT WBR
Segment Movement 5 2 6 16

1 Bay/Lane Spillback Time, h never never never never never never

1 Shared Lane Spillback Time, h never never

1 Base Free-Flow Speed, mph 37.02 37.02

1 Running Time, 5 17.15 16.41

1 Running Speed, mph 26.83 28.05

1 Through Delay, s/veh 9.04 23.32

1 Travel Speed, mph 17.57 11.58

1 Stop Rate, stopsiveh 0.38 0.65

1 Spatial Stop Rate, stops/mi 293 511

1 Through volicap Ratio 0.69 0.31

1 Percent of Base FFS 47 46 3129

1 Level of Service D E

1 Auto Traveler Perception Score 2.84 3.24
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St
=
=

Worksho

Urban Streets - Segments
: Model Inputs at SR 22 and Transmitter Rd

= PRIMARY INPUT DATA
General i o
Urban Street SR 22
Intersection Transmitter Rd -
Description Wnrkshnp #11 f:
Data File Streets1xus &
Forward Direction  EB * Area Type Cther = _":
Segment Length, ft | 2520 Duration 0.25 -
All Segment Lengths PHF 092 T TEET:
Traffic
EEL EBT EBR WBL WET WEBR MNEL WET MWBR SEL SET SER
Demand, veh/h 95 465 10 5 285 & 5 10 5 170 10 25
Lane Width, ft 120 120 (120 (120 (120 120 (120 | 120 (120 (120 | 12.0 120
Storage Length, ft 200 0 0 120 0 200 |0 0 0 0 1] 1]
Saturation, pe/hAn 1900 1300 1300 1900 1300 1900 1900 1900 1500 1900 1300 1900
Heavy Vehicles, & & [ 0 & & & 0 & 0 0 & &
Grade, % L] 0 0 0
Buses, perh 1] 0 0 I}
Parking, per h 0 K =0 0 N |0 0 N = |D 0 N = |0
Bicycles, per b 0 i) 0 0
Pedestrians, perh 0 0 D I}
Amival Type 3 3 3 3 3 3 3 3 3 3 3 3
Upstream Fitering () | 1EB 100 [ twB |095 [ NB 100 [ LSB | 100
Initial Queue, veh 0 0 1] 0 0 0 1] 0 0 0 0 0
Speed Limit, mi/h 45 45 45 45
Detector, f 40 40 40 40 (40 4D 4D 40 40 40 40 40
RTOR, veh/h 0 0 0 0

E:a;;ngs 60 '4’ 2]
Offset, s 15 _€.
Phage 2 Direction EB . = = 2 b
Phase 4 Direction SB - 9— k‘L
Reference Phase P b 5 8 7 Yl
Reference Paoint End - Side Street Split Phasing [
Force Made Fieed = Uncoordinated Intersection [l
Include in Optimization [¥] Field-Measured Phase Times &
I [
—* g
B il
Green 1360 6.0 160 |0.0 0.0 0.0
.‘I’EHDW 3.0 30 .'3.0 il:l.ﬂ . 0.0 .U.U
Red 1.0 1.0 |1.0 |0.0 0.0 0.0
Timing
EBL EBT WEL WBT MWBL MNBT SBL SET
Phase Split, s 0.0 400 |(0.0 400 |00 100 (100 | 200
Yellow Change. s (2.0 30 30 30 30 30 a0 30
RedCearance,s |10 |10 (10 |10 [10 |10 |10
Minimum Green, s |2 |2 |12 [12 [12 [2 2 2
Lag Phase EL ET L T NT (] sL ST
Passage Tme,s (20 |20 |20 |20 (20 |20 20 20
Recal Mode  [0ff ~|[mir ~|[off ~|[mir ~|[oF -] oF « [Mr -] ofF -
Dual Entry Je @ [Cwe @wr [Clw @ Flse @
Dallas Phasing ] erw [E] wis Simultaneous Gap [¥] Ew [F] Mis
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Urban Streets - Segments
Workshop #11: Model Inputs at SR 22 and Bob Little

= PRIMARY INPUT DATA

General
Urban Street SR22
Intersection Bab Little Rd
Description Worshop #11
Data File Streets12us
Forward Direction  EB Area Type Cther -
Segment Length, ft |2520 Duration 025

Al Segment Lengths FHF 0.92 % N
Traffic

EEL EBT EER WEL WBT WER MNBL MBET MBER SBL SBT SER

Demand. veh/h 35 435 (120 (40 260 (25 105 140 (2% 6D 1110 15
Lane Width, f 120 120 [120]120 120 120|120 120 [120]120 120 [120
Storage Length, ft 200 0 0 200 0 0 100 |0 0 100 |0 0
Saturation, pe/hin 1500 1900 1900 1500 1900 1900 1500 1500 1500 1500 1900 1500
Heavy Vehicles, % & & |0 |6 & 0 & & 0 B & 0
Grade, i 0 0 0 ]
Buses, perh 0 L] 0 0
Parking. perh i N o= (D 0 N = (D 0 N =~ (D 0 N = (D
Bicycles, perh 0 0 0 1]
Pedestrians, perh 0 0 ] 0
Amival Type 3 3 3 3 3 3 3 3 3 3 3 3
Upstream Fiteing () | 1EB | 0.88 [ 1wB |1.00 [ INB 100 [ 1SB | 1.00
Initial Gueus, weh 1] 0 ] 0 0 1] 0 0 0 0 0 0
Speed Limit, mi/h 4.5 45 45 45
Detector, ft 40 40 40 |40 40 40 40 400 (40 40 |40 40
RTOR, veh/h 0 0 0 0

T::ils:gs &0 ‘& ]
Offset, s 35 _€. ﬁ

Phase 2 Direction EB A 2 = z =
Phasze 4 Direction SB o {}—

Reference Phase 2 5 5 [ 7 Yx
Reference Paoirt End ~  Side Street Split Phasing

Force Mode Fed ~ Uncoordinated Intersection [
Include in Optimization [ Field-Measured Phase Times [#

[ S5
= | e NI

Green .0 60 1.0 00 0.0 0.0
Tellow ..3'0 30 ;3.0 :ll'.'l.':' . 0.0 0.0

Red 1.0 10 1.0 0.0 0.0 0.0
Timing

EEL EBT WBL WBT MNBL MNBT SBL  SET

Phase Split, s 00 350 (|00 |350 |1150 260 (00 100
Yellow Change. s | 2.0 30 3.0 30 30 30 30 30
Red Clearance. s | 1.0 1.0 1.0 10 10 1.0 1.0 10
Minimum Green, s |2 2 2 2 2 2 2 2

Lag Phase EL ET WL WT [ NL NT sT
Passage Time. s |20 |20 (20 |20 20 20 |20 20
Recall Mode lof - | Mr ~|oF -|Mr ~|OF - OF ~ |OF ~|OF ~
Dual Enttry e .!?.r‘] er | '-.’-.--_.!?.'j '\"-.'T.[__J ML [F] NT s .!?.ﬂ aT

[iallas Phasing

[ ew ] wis

Simultanecus Gap [ W [F] wes
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Urban Streets - Segments

Workshop #11: Model Results at SR 22 and Transmitter Rd

Movement Group Results EB wB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate (v), veh/h 103 | 516 5 310 71 22 196 27
Adjusted Saturation Flow Rate (s), veh/h/In 1025 | 1786 848 | 1792 | 1519 1744 1236 | 1519
Queus Service Time (gs), 5 3.1 9.8 0.1 4.0 0.4 0.0 0.0 0.8
Cycle Queue Clearance Time (g<), 5 71 g.8 9.9 40 04 0.7 13.0 | 0.8
Green Ratio (g/C) 0.60 | 0.60 0.60 | 0.60 | 0.70 0.10 027 | 0.27
Capacity (c), veh/h 667 | 1071 491 | 1075 | 1063 249 446 | 405
Wolume-to-Capacity Ratio (X) 0.155 | 0.482 0.011 | 0.285 | 0.067 0.087 0.438 | 0.067
Available Capacity (cs), veh/h 667 | 1071 491 | 1075 | 1063 249 446 | 405
Back of Queue (@), veh/in {30th percentile) 0.6 27 0.0 1.0 0.1 0.3 22 02
Queue Storage Ratio (RQ) (50th percentile) 0.08 | D.00 000 | 0.00 | 0.01 0.00 0.00 | 0.00
Uniform Delay (d1), s/iveh 7.2 6.8 438 4.3 1.1 246 208 | 164
Incremental Delay (dz), s/veh 0.5 16 0.0 0.6 01 0.1 0.3 0.0
Initial Queue Delay (d3), siveh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), siveh 7.7 8.3 49 49 1.2 247 211 | 165
Level of Service (LOS) A A A A A C 5 B
Approach Delay, s/iveh / LOS 8.2 42 A 247 & 205 C
Intersection Delay, siveh f LOS 9.5 A
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Urban Streets - Segments
Workshop #11: Model Results at SR 22 and Bob Little Rd

Movement Group Results EB WB NB SB
Approach Movement [ T R [ T R [ ilt R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate (v). veh/h 38 | 605 43 310 114 | 179 63 136
Adjusted Saturation Flow Rate (s), veh/h/In 1025 | 1725 781 | 1765 1707 | 1745 1155 | 1755
Queue Service Time (gs), s 1.5 | 154 26 6.2 00 | 45 1.5 45

Cycle Queue Clearance Time (gs<), 5 76 | 154 161 | 6.2 00 | 45 6.0 45

Green Ratio (g/C) 0.52 | 0.52 0.52 | 0.52 0.25 | 0.35 0.10 | 0.10
Capacity (c), veh/h 544 | 891 322 | 912 433 | 611 149 | 15
Wolume-to-Capacity Ratio (X) 0.070 | 0.679 0.135 | 0.340 0.264 | 0.294 0436 | 0.774
Available Capacity (cs), veh/h 544 | 891 322 | 912 433 | 611 149 | 115

Back of Queue (@), veh/in (50th percentile) 0.3 4.9 0.5 1.9 1.2 1.5 0.9 25
Queue Storage Ratio (RQ) (50th percentile) 0.04 | 0.00 0.06 | 0.00 0.30 | 0.00 023 | 0.00
Uniform Delay (d1), s/veh 119 | 10.5 174 | 85 20.0 | 14.1 297 | 263
Incremental Delay (d=), siveh 0.2 3.6 0.9 1.0 0.1 0.1 0.7 1£5

Initial Queue Delay (d3), s/iveh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), siveh 12.1 | 141 183 | 95 201 | 142 304 | 439

Level of Service (LOS) B B B A C B c D
Approach Delay, s/veh / LOS 14.0 B 10.6 B 16.5 B l 39.5 D
Intersection Delay, s/iveh /LOS 171 B
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Urban Streets - Segments

Workshop #11: Segment Results for Transmitter Rd to Bob Little Rd

Eastbound Westbound

Segment Output Data EBL EBT EBR WBL WBT WBR
Segment Movement 5 2 12 1 ] 16

1 Bay/Lane Spillback Time, h never never never never never never

1 Shared Lane Spillback Time, h never never never

1 Base Free-Flow Speed, mph 46.42 46.42

1 Running Time, s 41.65 41.00

1 Running Speed, mph 42 89 43 .56

1 Through Delay, s/veh 14.09 4.91

1 Travel Speed, mph 32.05 38.91

1 Stop Rate, stopsiveh 0.49 0.20

1 Spatial Stop Rate, stops/mi 0.95 0.41

1 Through vol/cap Ratio 0.65 0.29

1 Percent of Base FFS £9.03 83.82

1 Level of Service B B

1 Auto Traveler Perception Score 2.45 2.30
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Urban Streets - Facilities

Example #6: Model Inputs at Main St and 15th St

Bl PRIMARY INPUT DATA

General
Urban Street Main Street
Intersection 15th Straet
Diescription Example #6&
Data File MainSt_UrbanFacility V5xus
Forward Direction  EB * fres Type Cther -
Segment Length, ft (675 Duration 0.25

Al Segment Lengths PHF 0.50 B O N O
Traffic

EBL EBT EBR WEL WBT WBR MEL NET MEBR SBL SET SER

Demand, veh/h 10 950 (15 (B0 | 325 (125 40 |10 |30 530 80 120
Lane Width, ft 12.0 (120 (120|120 | 120 120 (120|120 ||120 | 12.0 | 120 ||12.0
Storage Length, ft 200 0 0 200 | O 200 (D 0 0 ] 0 0
Saturation, pc/hAn 1900 1500 1500 1300 1500 1500 1500 1500 1500 1500 1300 1500
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Grade, % 0 0 0 0
Buses, perh h b 0 0
Parking, per h 0 Mo (D 0 F ~ 10 |0 + (D 0 + (DO
Bicycles, perh 0 0 0 1]
Pedestrians, perh 20 20 20 20
Amival Type 3 3 3 3 3 3 3 3 3 3 3 3
Upstream Fitering () [ 1-EB. ] 1.00 [ 1wB ]098 [ iNB ] 100 [ 1SB ] 1.00
Initial Gueue, veh 1] 1] 0 0 0 0 0 0 0 0 ] 0
Speed Limit, mi/h 25 25 25 25
Detector, ft 40 40 40 4D 40 |40 40 40 |40 40 |40 40
RTOR, veh/h 0 0 ] 0

|nD::acT.I:EIs 50 $ IE
(Offset, 5 0 _€.
Phase 2 Direction EB = : 2 2 2
Phase 4 Direction SB b 9—
Reference Phase 2 | 5 & 7 Y
Reference Point | End Side Street Split Phasing [l
Force Maode -Fixe-:l Uncoordinated Intersection |
Include in Optimizatiu:un. iz Field-Measured Phase Times [#]

iy = |

e ||
Green 295 295 145 0.0 0.0 0.0
Yellow 35 35 |35 0.0 0.0 0.0
Red |20 20 [20 [00 00 0.0
Timing

EBL EBT WBL WET NBL NBT SBL SET

Maximum Green, (0.0 295 |00 295 |00 145 |00 295

Yellow Change.s  |3.5 35 35 35 35 35 35 35
Red Clearance, s |20 20 20 20 210 20 20 20

Minimum Green, s |2 4 4 4 4 4 4 4
Lag Phase EL ET wi [C]wr [ m [#] wr st [ a7
Passage Time, s |20 20 20 20 210 20 24 20
Recall Mode OF = |Ma - [Off ~|Ma - [0F -|Ma - [OF -|Ma -~
Dual Ertry e [@] er [ we @m. m [&] nt []s ] s7

O ew [0 wis Simultaneous Gap [¥] Ew [¥] NS

Dallas Phasing
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Urban Streets - Facilities
Example #6: Model Inputs at Main St and 17th St

B PRIMARY INPUT DATA

R

General
Urban Street Main Street
Intersection 17h Street NB
Diescription Bxample 6
Diata File MainSt_UrbanFacilty_V5xus
Forward Direction  EB * Area Type Cther =
Segment Length, ft (575 Duration 025
Al Segment Lengths PHF 0.50

Traffic

EEL EET EBER WBL WBT WER NEL MET MER
Demand, veh/h 30 1530 |0 a 345 50 50 6D |30
Lane Width, ft 120|120 (120 (120 | 120 |20 (120 | 120 |120
Storage Length, ft 0 1] 0 0 0 0 0 1] 0
Saturation, pc/hAn 1900 1900 | 1900( 1300| 1500 1900/ 1500 1500 1900
Heavy Vehicles, % 2 2 2 2 2 2 2 2 Z
Grade, % 0 0 0
Buses, perh 0 5 1]
Parking, perh o Ko+ |0 0 F~ 10 |0 ~ (O
Bicycles, perh 0 0 0
Pedastrians, perh 20 20 20
Amival Type 3 3 3 3 3 3 3 3 3
Upstream Fitesng () [ 1EB | 027 [ 1wBe |070 [ kNB | 1.00
Initial Gueue, veh 1] 0 D 0 0 0 0 1] 0
Speed Limit, mi/h 25 25 25
Detector, ft 4D 40 |40 (40 (40 |40 40 |40 |40
RTOR, vehsh 0 o 0

kR

o o B R N R

(L%]
(L8]

[

£ad

Phasing
Cycle, s

Offset, s

Phase 2 Direction
Phase 4 Direction
Reference Phase

Reference Point

Force Mode [ Fieed

Include in Optimization [¥]

0
EB T
SE i

| End

JU

EBL EBT WBL WBT MBL

hil™
nlll T
Green 625 16.5 0.0
Yellow |35 a5 |0.0
Red 20 20 |0.0
Timing
Maximum Green, 0.0 625 |00
Yellow Change, & [3.5 35 35
Red Clearance, s [2.0 20 20
Mirimum Green, s |4 4 4
Lag Phase EL =
Passage Time, s |20 20 20
Recal Mode [0 ~|Ma ~ [0 - |
Dual Ertry EL [W] ET WL
Dallas Phasing  [] Ew [[] wes

Side Street Split Phasing
| Uncoordinated Intersection
Field-Measured Phase Times

g

B

=

Simuttaneous Gap [ Ew [J] nis




Urban Streets - Facilities

Example #6: Model Inputs at Main St and 18th St

El PRIMARY INPUT DATA

General
Urban Street

Intersection
Description
Data File

Forward Direction

Main Street
18th Strest

Example WE
MainSt_UrbanFacility_ V5xus

EB *  Area Type Cther =

=] k&

Segment Length, ft |225 Duration 0.25

Al Segment Lengths FHF 0.90 S
Traffic

EBL EBT EBR WBL WBT WBR NBL MBT NBR SBL SBT SBR

Demand, veh/h 300 1230 30 20 | 325 85 150 40 30 100 50
Lane Width, ft 120120 [120 [120] 120 [120 120 (120 |[120 ] 120 120
Storage Length, ft 450 0 0 0 1] 0 0 0 1] 0
Saturation, pc/hsin 1900 1500 1500 1900 1500 1900 1900 1900 1900 1900 1300 1500
Heawy Vehicles, %= 2 2 2 2 2 2 2 P 2 2
Grade, % 1] 0 0
Buses, perh 5 5 0 0
Parking, perh o * 10 0 Fi= |10 N =0 0 N =0
Bicycles, perh ] 0
Pedestrians, perh 40 40 40
Amival Type i 3 3 3 3 3 3 3 3 3
Upstream Fitedng ) | 1EB 066 | 1wB |02 | ] 100 [ is8 | 100
Initial Gueue, weh 1] 0 0 0 0 ] 0 0 0 0
Speed Limit, mi/h 25 25 25
Detectar, ft 40 40 40 40 40 40 40 40 40 4D
RTOR, veh/h 0 0 0 0

Fhasing
Cycle, =

Phase 2 Direction
Phase 4 Direction
Referance Phase
Referance Point

Force Maode

Include in Optimization [¥]

<.

-

=

9_

| Side Strest Split Phasing
| Uncoordinated Intersection

Field-Measured Phase Times

=

(e I e |
Green | 185 245 245 0.0
Yellow |35 |35 |35 0o
Red |20 20 |20 0.0

Timing

Maximum Green,
Yellow Change, 5
Red Clearance, s

Minimum Green, s

Lag Phase [ =H

Passage Time, 5
Recall Mode
Dual Entry
Dallas Phasing

EBT WEL WBT MNBL MBT

0 05 (00 245

20 |20 |20 |20
Ma = Ma = |Mr -|Ma - |OF - |Ma - |OF
e [#er

O] ew ] Mes

wL @] wr ML W] NT

Simutaneous Gap [¥] Ew [J] wis

9 E =




Urban Streets - Facilities
Example #6: Model Inputs at Main St and 19th St

B PRIMARY INPUT DATA

General
Urban Street

Intersection
Description

Data File

Forward Direction
Segment Length, ft

All Segment Lengths

Traffic

Demand, veh/h
Lane Width, ft
Storage Length, ft
Saturation, pc/hdn
Heavy Vehicles, %
Grade, %

Buses, perh
Parking, per h
Bicycles, perh
Pedestrians, perh
Amival Type

[}

Main5t_UrbanFacility_V5xus

Area Type

Cther =
0.25
0.90

1]
2
—_
=4
o
-

EEEE

EBT EBR WBL WET WEBR NBL NBT NBR SBL SBT SBR

Upstream Fiteing () | 1EB_ | 046 | 1wB |100 [ knB |100 [ ISB | 1.00

Initial Gueue, veh
Speed Limit, mi/h
Detector, ft
RTOR, veh/h

10 330 |(0 25 250 25 10 | V5
120|120 (120 |12.0 120 120 (120
0 0 0 0 0 0 0
1500 1500 (1300 1900 1300 1900 1300 1900 1900
0 2 0 0 2 2 0
0 0
0 0
0 F= 10 |0 0 o= |0
0 0
10 10
3 3 3 3 3 3 3
0 0 0 0 0 0 0
25 25
40 40 |40 |40 40 40 40
0 0

Offset, = ]

Phase 2 Direction EB v 2 _v = 2 x

Phase 4 Direction 5B - ‘7—

Referance Phase 2 5 & 7 Yl

RdamicaPori |G Side Street Split Phasing Fl

Force Maode | Fixed | Uncoordinated Intersection I

Include in Optimizatinn- IE - Field-Measured Phase Times ]

S V)8
=T

Green %ﬂ 20 |80 oo 00 00
Yellow i3.5 35 '3.5 .U'G 0.0 0.0

Red (20 20 |20 |00 0.0 0.0
Timing

EBL EBT WBL WET NBL SBL

Maximum Green, 320 (0.0 320 (0.0 230 |00
Yellow Change. s 35 35 35 35 35 35
Red Clearance, s 20 20 20 20 20 210
Minimum Green, s 4 4 4 4 4 4
Lag Phase EL E L s ML ] NT L
Passage Time, s 0 20 20 240 20 20 20
Recall Mode | Ma = [off -] Ma + [off -] [of -
Dual Ertry L [¥] T wL [#] wr NL [] sL
Dallaz Phasing [ ew [ Mes Simuttaneous Gap [¥] Ew [J] wis




Urban Streets - Facilities

Example #6: Model Results at Main St and 15th St
Movement Group Results EB wWB NB 5B
Approach Movement L T R L T R L T R I L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 l 7 4 14
Adjusted Flow Rate (v), veh/h 11 543 | 529 56 361 | 139 89 589 | 539
Adjusted Saturation Flow Rate (s), veh/h/ln 1004 | 1863 | 1813 | 524 | 1773 | 1275 1679 1774 | 1774
Queue Service Time (gs), 5 08 | 249|249 ] 456 6.9 7.4 4.2 295 | 295
Cycle Queue Clearance Time (ge), 5 76 | 249 | 249295 | 69 7.4 42 295 |95
Green Ratio (g/C) 033|033 |033)033]|033]0.33 0.16 0.33 | 0.33
Capacity (c), veh/h 333 | 611 | 594 | 107 | 1163 | 418 270 581 581
Volume-to-Capacity Ratio (X) 0.033|0.890|0.890 § 0.521 | 0.311 |0.332 0.329 1013 | 1.013
Awvailable Capacity (cs), veh/h 333 | 611 | 594 | 107 | 1163 | 418 270 581 581
Back of Queue (Q), veh/ln (50th percentile) 02 | 138|135 ) 1.7 29 2.4 20 188 | 1838
Queue Storage Rafio (RQ) (50th percentile) 003 | 000 | 000 § 022 | 0.00 | 0.31 0.00 0.00 | 0.00
Uniform Delay (d+), s/veh 255 | 287 | 267 | 439 | 226 | 228 33.4 303 | 303
Incremental Delay (d=), s/iveh 02 |176 | 180 | 167 | 0.7 21 3.2 405 | 405
Initial Queue Delay (d3), siveh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), siveh 257 | 463 | 467 § 606 | 233 | 249 36.7 708 | 70.8
Level of Service (LOS) C D D E C C D = F
Approach Delay, siveh / LOS 46.3 D 275 3 36.7 55.4 E
Intersection Delay, s/iveh / LOS 457 D
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Example #6: Model

Urban Streets - Facilities
Results at Main St and 17th St

Movement Group Results EB WB NB
Approach Movement L T T R Il R I
Assigned Movement 5 2 6 16 ] 15
Adjusted Flow Rate (v), veh/h 901 | 825 244 | 195 156 |
Adjusted Saturation Flow Rate (s), veh/h/ln 1826 | 1695 1863 | 1469 1749

Queue Service Time (gs). 5 00 | 247 4.1 4.2 i.2

Cycle Queue Clearance Time (ge), S 257 | 247 41 4.2 7.2

Green Ratio (g/C) 0.69 | 069 069 | 0.69 .18

Capacity (c). veh/h 1309 | 1177 1294 | 1020 321 |
Volume-to-Capacity Ratio (X) 0.688 | 0.701 0.188 |0.191 0.485
Awvailable Capacity (cs), veh/h 1309 | 1177 1294 | 1020 321 |
Back of Queue (@), veh/in (50th percentile) 89 8.3 1.5 1.2 3.5 l
Queue Storage Ratio (RQ) (50th percentile) 0.00 | 0.00 0.00 | 0.00 0.00

Uniform Delay (d+1), siveh 6.1 8.2 4.8 4.8 329
Incremental Delay (dz), siveh 0.8 1.0 0.2 0.3 5.2

Initial Queue Delay (dz), s/veh 0.0 0.0 0.0 0.0 0.0

Control Delay (d), siveh 8.9 9.9 5.1 51 38.1

Level of Service (LOS) A A A Fis D

Approach Delay, s/iveh /LOS 9.0 A I

Intersection Delay, siveh / LOS




Urban Streets - Facilities

Example #6: Model Results at Main St and 18th St
Movement Group Results EB wWB NB 5B
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 15 1 7 4 14
Adjusted Flow Rate (v), veh/h 332 | 707 | 687 | 256 221 233 200
Adjusted Saturation Flow Rate (s), veh/h/ln 1774 | 1863 | 1805 | 1447 1261 1769 1727
Queue Service Time (gs), 5 159 | 401 | 402 | 26 15.3 14.5 125
Cycle Queue Clearance Time (g:), 5 159 | 401 | 402 § 183 15.3 14.5 12.5
Green Ratio (g/C) 042 | 045 | 0.45 § 0.25 0.25 0.20 0.20
Capacity (c), veh/h 451 | 846 | 8§20 § 400 320 361 353
Volume-to-Capacity Ratio (X) 0.735|0.836 | 0.838 | 0.641 0.691 0.646 0.567
Awvailable Capacity (cs), veh/h 451 | 846 | 820 § 400 320 361 353
Back of Queue (Q), veh/In {50th percentile) 76 | 192 | 188 | 74 6.7 i 6.0
Queue Storage Ratio (RQ) (50th percentile) 043 | 0.00 | 0.00 § 0.00 0.00 0.00 0.00
Uniform Delay (d+), s/iveh 263 | 28.8 | 269 § 391 39.1 438 430
Incremental Delay (d=), s/veh 6.9 6.5 6.8 7.0 10.7 56 6.5
Initial Queue Delay (d2), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), siveh 332|354 | 357 | 46.1 49 8 52 4 495
Level of Service (LOS) C D D D D D D
Approach Delay, s/veh / LOS 35.1 D 47.8 D 52 4 D 495 D
Intersection Delay, siveh / LOS 400 D
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Urban Streets - Facilities

Example #6: Model Results at Main St and 19th St
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 2 12 1 6 3 a8 18 | 7 4 14
Adjusted Flow Rate (v), veh/h 694 | 678 | 162 | 216 306 28 94
Adjusted Saturation Flow Rate (s), veh/h/ln 1863 | 16820 | 1074 | 1441 1577 1774 | 1586
Queue Service Time (gs), 5 203 |320) 00 51 16.0 r i i) 45
Cycle Queue Clearance Time (g<), 5 203 | 320 § 320 | 51 16.0 1 45
Green Ratio (g/C) 036 | 0.36 | 0.36 | 0.36 0.26 020 | 0.20
Capacity (c). veh/h 666 | 651 427 | 515 405 357 | 319
Volume-to-Capacity Ratio (X) 1.042 | 1.043 § 0.380 | 0.419 0.754 0.078 | 0.296
Awvailable Capacity {cs), veh/h 666 | 651 427 | 515 405 | 357 | 319
Back of Queue (), veh/In (50th percentile) 203 | 199 ) 27 3.6 7.4 0.5 19
Queue Storage Ratio (HQ) (90th percentile) 0.00 | D.00 § 0.00 | 0.00 0.00 [ 0.00 | C.0O
Uniform Delay (d+), siveh 268 | 268 | 213 | 21.2 306 290 | 304
Incremental Delay (dz), s/veh 353 | 358 | 26 2.5 122 0.4 24
Initial Queue Delay (dz), siveh 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (@), s/veh 64.1 | 64.5 | 23.8 | 23.7 42.9 I 294 | 32.7
Level of Service (LOS) E F C C D C C
Approach Delay, sfveh / LOS 64.3 E 2ot IE 42.9 D 32.0 C
Intersection Delay, siveh / LOS 52 4 D
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Urban Streets - Facilities
Example #6: Main St Facility-Wide Model Results

Facility Output Data Eastbound Westbound
Facility Travel Time, s 151.70 117.08
Facility Travel Speed, mph 6.00 777
Facility Base Free Flow Speed, mph 37.02 37.02
Facility Percent of Base FFS 16.21 21.00
Facility Level of Service N F
Facility Auto Traveler Perception Score 3.57 3.48
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Urban Streets - Facilities

Workshop #12: Model Inputs at SR 924 and 32nd Ave

General
Urban Street

Intersection
Description
Data File

Forward Direction

Segment Length, ft

= PRIMARY INPUT DATA

Al Segment Lengths

Traffic

Demand, vehsh
Lane Width, ft
Storage Length, ft
Saturation, pc/hiin
Heavy Vehicles, %
Grade, %

Buses, perh
Parking, per h
Bicycles, perh
Pedestrians, perh
Amival Type

Initial Gueus, veh
Speed Limit, mi/h
Detector, ft
RTOR, veh/h

Upstream Filtering {I) [

SR 924 Gratigny Plwy
32nd Ave i
Workshop 12 f
SR 924 vdirecreatedjxus +— B
.
EB ~  Area Type Other = s
2750 Duation  0.25 o
PHF 0.52
EBL EET EBR WBL WET WER NBEL NET NBER SBL SBT SER
165 1510 285 90 2055 55 395 385 180 95 270 150
120 120 120 120 120 [120]120 120 [120]120 120 120
3 0o o0 320 0 (o (30 0 [0 |30 0 |0
1900 1500 1900 1900 1900 1500 1500 1900 1300 1900 1300 1500
5 &5 5 |5 |5 [0 [14 |14 o |14 |14 |14
0 0 0 D
i 0 0 0
o |x-[0 Jo |x-[0 Jo |x-[0 J0 |x-~|o
) 0 0 0
) 0 0 0
3 13 a3 Ja Jlz Iz I3 |3 |3 & |z |s
EB_ | 100 [_1wB 038 [_#NB_ 100 [_1SB_ | 1.00
o 0o (o o o o o o 0 0 0 0
40 40 40 40
40 40 4D 4D 4D 40 4D 40 40 4D 40 4D
0 ) ) 0

Phasing

Cycle, s 100
Cffset, s 28
Phase 2 Direction EB
Phase £ Direction 5B
Reference Phase 2
Reference Poirt End
Force Mode Fieed

Include in Optimization [¥]

76N

(LIH

- Y

=i 5 L] 7

¢

= Side Street Split Phasing
+  Uncoordinated Intersection

Figld-Measured Phasze Times

(]
]

> A2 L = ‘k JtJ-lq.
I T O (1
Green 532 30 1405 |71 5T 153
Yellow 5D 0.0 43 35 35 4.0
Red |00 0.0 [11 |oo 00 13
Timing
EBL EBT WBL WBT MNBL NBT SBL 5BT
Phase Split, s 1o 205 |[110 (205 |25 400 285 400
Yellow Change.s 5.0 43 hO 43 35 40 35 40
Red Clearance,s 0.0 11 0.0 1 0a 18 0.0 18
Minimum Green, s 5 5 5 b 3 7 5 7
Lag Phase [E=1 T [E]wi []wr ] m Nt [E] sL ST
Passage Time,s 20 (20 |20 (20 |20 20 20 20
Recall Mode of = M - | OF ~ [Mr | OF - OF - OF - OF ~
Dual Entry (=3 ;'_?_1, ET 'I_'_] wL :’LJ_] wr [ @ nr s [F] s
Dallas Phasing ] ew [[] ws Simuttanecus Gap [¥] Ew (] wis
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Urban Streets - Facilities

Workshop #12: Model Inputs at SR 924 and 27th Ave

=) PRIMARY INPUT DATA
General E
Urban Street SR 524 Gratigny Plowy
Intersection Fth Ave
Description Workshop #12
Data File SR 924 vdirecreated)xus
Forward Direction  EB - Area Type Other -
Segment Length, ft {2750 | Duration 0.25
Al Seament Lengths PHF 036

Traffic

EBL EBT EBR WBL WET WBR NEL NET NER SEL SET SBR
Demand, veh/h 175 1070 165 250 1760 95 155 1435 155 135 1165 260
Lane Width, f 120 120 120 120120 [120[120 120 120 120 120 [120
Storagelength.R (140 |0 (540 (340 (0 o [170 0 |2t0 270 [0 |[o
Saturation, pc/hAn 1300 1900 1900 1900 1900 1900 1300 1300 1900 1900 1300 1900
HeawVehides> 5 5 5 5 |5 |0 |7 |7 |7 |7 |7 |0
Grade, % 0 0 0 0
Buses, perh 0 0 0 1]
Parking, perh 0 N o~ |0 0 N~ |0 0 ho= |D 0 Mo~ |0
Bicycles, perh 0 0 a 0
Pedestrians, perh 1] 0 a 0
Anival Type 3 3 @3 3 3 a3 b Bl kB |
Upstream Fitering () [ 18| 057 [_1wB_ ] 034 [_tnB_ ] 1.00 [_isB_ ] 1.00
Intial Queue, veh ] 0 0 0 1] 0 0 0 1] 0 1] 0
Speed Limit, mi/h 40 40 45 45
Detector, ft 40 40 4D (4D 40 40 40 4D 40 40 40 40
RTOR. veh/h 0 0 0 0

E:a;;ngs 100 $ &)
(Offset, s 50 /__e ﬁ
Phase 2 Direction EB * ! = 2 o
Phase 4 Direction 5B - e— L
Reference Phase 2 - J 5 8 7 Y;
Reference Point End +  Side Street Split Phasing
Force Mode Fixed + Uncoordinated Intersection A
Include in Optimization [¥] Field-Measured Phase Times ]
_ (SN DIS
a-Li ol W
| | Y [ O]
Green |110 330 173 |09 260 00
Yelow |48 (40 |4 Joo (a4 [0
Red 100 1.8 |0.0 |00 18 0.0
Timing
EEL EBT WEL WET MNBL NBT SEL  SBT
Phase Splt, s 158 |388 |158 (388 |154 |300 154 [ 300
Yellow Change. s 4.8 40 43 40 44 44 44 44
Red Clearance, s 0.0 8 oo 18 00 18 00 18
Minimum Green; s 5 5 5 5 5 ) b 7
Lag Phase [ e T [0 wi wT [ ML o ST
Passage Time, s 2.0 20 20 2.0 20 20 20 20
Recall Mode Off = [Mir - | OF » [Mr -|OF ~ OF ~ OF =~ Off ~
Dual Entry B = ’_Jj ET [ w rj} wr M [F]nT [0 s. [ sT
Dallas Phasing O ew (] mes Simuttaneous Gap [F] Ew [ WS




Urban Streets - Facilities

Workshop #12: Model Inputs at SR 924 and 22nd Ave

General
Urban Street

Intersection
Description

Data File

Forward Direction
Segment Lenath, ft

E PRIMARY INFUT DATA

Al Segment Lengths

Traffic

Demand, veh/h
Lane Width, ft
Storage Length, ft
Saturation, pc/h/An
Heawvy Vehicles, %
Grade, %

Buses, perh
Parking, per h
Bicycles, perh
Pedestrians, per h
Amival Type

Intial Gueue, veh
Speed Limit, mi/h
Detector, ft
RTOR. veh/h

SR 924 Gratigry Pkwy
22nd Ave @
Workshop #12 =
SR 524 _védfrecreated)xus f}-
EB ~  fArea Type Cther = :
2750 Duration 025 o
FHE = St Y [ (Clear
EBL EBT EBR WBL WBT WBR NBL WBT MBR SBL SET SER
165 114D 200 95 1385 105 305 865 125 120 350 180
1200120 120 (120 120 120|120 120 |[12.0| 120|120 120
10 0 0 210 0 0 150 0 0 8 0 200
1900 1900 1900 1900 1900 1900 1900 1900 1900 1300 1900 1900
3 3 0 3 3 0 2 2 0 2 2 2
1] 0 0 0
0 o 0 o
0 Ko |0 0 No= |0 0 M 0 D N~ O
o o 0 o
o 0 o o
3 i3 3 3 3 3 3 3 3 3 3 3
Upstream Fiteding () [ 1B | 0.43 [ 1wB_ ] 055 [ 1N | 100 [ 158 | 1.00
0o o o o o o @ [o o o o |o
40 40 40 40
40 40 40 40 (40 40 40 (40 |40 4D (40 |40
0 o 0 o

E:Ecl:ls:gs 100 'A\ ]
Cffset, s 99 {__v ﬁ

Phase 2 Direction EB = 2 = : h
Phase 4 Direction SB 2 J A_ L

Reference Phase 2 A 5 & 7 Y;
Reference Point End +  Side Street Splt Phasing

Force Mode Ficed = Uncoordinated Intersection |
Include in Optimization (V] Field-Measured Phase Times |

RIS
I T T

Green |85 385 |72 |33 245 |00
_Yelllc".\r .35 4-_{'_ .3_5 .G_.C' . 40 EU.U

Red 0o 15 0.0 |00 15 EU.D
Timing

EBL EBT WEBL WBT MNBL NBT SBL SBT

Phase Spiit, = 120 (440 120 (440 | 140 ;30D 140 ;300
Yellow Change, s 3.5 40 15 40 i5 40 35 40
RedCearance,s 00 15 00 15 00 15 00 15
Minimum Green, s 5 5 & 5 5 7 5 7

Lag Phase e Er Ewe []wr B m NT [ sL ST
Passage Time,s 2.0 2.0 20 20 20 20 20 20
Recall Mode  OFF = [Wir -| OF = [Mr -|OF - OF - OF - OF -
Dual Entry [ = :l": ET " [ wo .?'I WT" Elw [ wr s [ st
Dallas Phasing  [0] Ew [0 wes Simuttaneous Gap [¥] Ew [ WS




Urban Streets - Facilities

Workshop #12: Model Inputs at SR 924 and 17th Ave

B —
Bl PRIMARY [MPUT DATA

General
Urban Strest

Intersection
Description

Data File

Forward Direction

Segment Length, ft

All Segment Lengths

Traffic

Demand, veh/h
Lane Width, ft
Storage Length, ft
Saturation, pc/hAn
Heawvy Vehicles, %
Grade, %

Buses, perh
Parking, perh
Bicycles, perh
Pedestrians, perh
Armival Type

Upstream Filtering (1) [

Initial Gueue, veh
Speed Limit, mi/h
Detector, ft
RTOR. veh/h

SR 924 Gratigny Plowy
TAh Ave
Workshop #12
SR §2i_vii:recreated]_xus
EB = frea Type Cther -
2640 Duraion 025
PHF s R
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
120 1085 135 100 1515 75 285 545 85 115 245 65
120 120 [1zo]120 120 [120|120 120 [1zo| 120 120 [izo
40 0 0 |30 o0 o w0 0 o |130 0 o
1900 1300 1500 1900 1900 1500 1900 1900 1900 1500 1300 1900
¥ 3 @by | [Gels s |[Eellia s |
0 0 0 0
0 0 0 0
o |x-f0 Jo |x-[0 Jo Jx-p Jo Jx~]o
0 0 0 0
0 0 0 0
13 % % |3 3 B B B B B |B
[EB_ 054 [_bwB 100 [_iNB_]1.00 [_kSB_ ) 1.00
g m [0 |o |o Jo [@ @ (@ o @ |@
40 40 40 40
40 40 40 40 40 40 40 4D 4D 40 |40 |40
0 0 ) 0

Phasing
Cycle, s

Phase 2 Direction
Phase 4 Direction
Reference Phase
Reference Poirt

Force Mode

100

63

EB -
SB -
i -
End -
Foued >

Inciude in Optimization [3]

—

€ .

3.

{LEI

s

9_

5 L]

Y.

Side Street Split Phasing

Uncoordinated Intersection
Field-Measured Phase Times

1, g JT:
I~ B = sqa| ®ma4z
| T S I T {0 I
Green 19.3 12 1453 i 238 199
Yellow 35 0.0 40 35 0.0 40
Red |00 |00 |11 |00 !'D.'u" [1s
Timing
EBL EBT WBL WBT NBL NBT SBL  5SBT
Phase Splt, s 1.0 (424 (110 ||424 (140 326 140 326
Yelow Change,s 2.5 40 a5 40 35 40 35 40
Red Clearance. s 0.0 Tl 0.0 1.1 0.0 18 0.0 16
Minimum Green,s & 5 5 5 5 7 5 7
Lag Phase [F] e ET [ wL wT [ ML ] st a7
Passage Time.s 2.0 20 20 210 20 20 20 20
Recall Mods Off = [Mr - |OF « [Mr -|OF + OF v OF v OF =
Dual Ertry [lee Wer [Fwe Fwr N @ nT [F]st [ sT
Dallas Phasing  [T] e [T] nis Simuttaneous Gap [¥] Ew ] NS




Urban Streets - Facilities

Workshop #12: Model Results at SR 924 and 32nd Ave

Movement Group Results EB WE | NE SB
Approach Movemeant L T R L T R LT R E T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate (v), veh/h 179 | 1641 310 | 99 |1746 | 572 || 429 | 322 | 292 | 103 | 293 | 163
Adjusted Saturation Flow Rate (s}, veh/hiln 1723 | 1643 | 1533 | 1723 | 1810 | 1776 | 1541 | 1667 | 1487 | 1587 | 1587 | 1412
Queue Service Time (gs), s 60 | 282 | 143)] 34 | 297|298 135]| 181|184 ) 54 | 86 | 11.1
Cycle Queue Clearance Time (gq), s 60 | 282|143 34 | 297 | 298| 135|181 | 184 ] 54 | 86 | 111
Green Ratio (g/C) 049 | 044 | 044 J 046 | 041|041 016|024 | 024 J 022 | 015 | 0.15
Capacity {c), veh/h 229 | 2148 | 665 | 200 | 2201 | 720 | 503 | 408 | 364 | 214 | 484 | 216
Volume-to-Capacity Ratio (X) 0782 0.764 | 0.464 | 0.493|0.794 | 0.794 | 0.854 | 0.790 | 0.802 | 0.483 | 0.606 | 0.756
Available Capacity (cs), veh/h 666 | 2148 | 668 | 691 | 2201 | 720 | 771 | 868 | 775 | 493 | 1361 | 606
Back of Queue (U}, veh/ln (50th percentile) 23 | 107 ] 52 11 | 134|137 )] 52 | 7.2 | 66 2.0 33 3.8
Queue Storage Ratio (RQ) (50th percentile) 015 | 0.00 | 0.00 | 0.09 | 000 | 000 | 047 | 0.00 | 0.00 § 019 | 0.00 | D.00
Uniform Delay (d+), siveh 224 1239|1199 187 319|322 407 | 354 | 355 | 330 | 396 | 406
Incremental Delay (d?2), siveh 22 | 26 | 23 Q03|12 |36 37|13 |16 | 06 | 05 | 20
Initial Queue Delay (d3), siveh 00 |00 |00 J o0 |00 |00 Jo0| 00 | 0O 00 | 00 | 00 |
Control Delay (d), siveh 246 | 265 | 223 | 190 | 331 | 358 | 444 | 367 | 371 | 336 | 400 | 426
Level of Service (LOS) g | & | € B|C|DJDI|D]| D C D D
Approach Delay, siveh / LOS %7 | € 332 | C€ 400 | D 396 | D
Intersection Delay, siveh / LOS 323 I
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Urban Streets - Facilities

Workshop #12: Model Results at SR 924 and 27th Ave

Movement Group Results EB WB NBE 5B
Approach Movement L | T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 B 18 7 4 14
Adjusted Flow Rate (v), veh/h 241 | 1472 | 227 | 282 | 1583 | 509 | 161 | 1495 | 161 141 | 1148 | 337
Adjusted Saturation Flow Rate (s), veh/hiln 1723 | 1643 | 1533 | 1723 | 1810 | 1743 || 1691 | 1612 | 1505 | 1691 | 1776 | 1551
Queue Service Time (gs), s 92 | 273 | 85 | 11D | 259|257 ) 69 | 269 | 38 60 | 203 | 205
Cycle Queue Clearance Time {gc), s 92 | 273 | 85 110|259 | 257 69 | 269 | 838 6.0 | 203 | 205
Green Ratio (g/C) 044 | 033 | 033 J 044 | 033|033 035|027 |027 | 034 )| 026|026
Capacity (¢}, veh/h 272 | 1626 | 506 | 282 | 1791 | 575 | 240 | 1301 | 405 | 206 | 1383 | 403
Volurmnea-to-Capacity Ratio (X) 08870906 0449)1001|058340.884)0674)1.149]0.399 | 0684 | 0.830 | 0.836
Available Capacity (cs), veh/h 272 | 1626 | 506 J| 282 | 1791 | 575 | 276 | 1301 | 405 | 258 | 1383 | 403
Back of Queue (1), vehl/in (50th percentile) 54 g& | 25 6.2 82 | 82 28 132 | 31 24 8.8 8.8
Queue Storage Ratio (RQ) (50th percentile) 099 | 000 | 012 40453 | 000 | 000 § 044 ) 000 | 038 | 024 | 000 | 000
Uniform Delay (d+), s/veh 2751236 1162 1231 | 222 | 213 1266 | 366 | 299 | 272 | 349 | 350
Incremental Delay (dz), siveh 151 54 | 17 P 313| 25 | 71 36 | 764 | 02 3.0 41 | 135
Initial Queue Delay (d3), siveh 00 | 00 | 00 J 00O | 00 |00 Jo0 |00 | 0O J 00 | 00 | 0O
Control Delay (d), siveh 450 1 290 | 178 | 544 | 246 | 283 § 301 }1130] 302 | 303 | 391 | 485
Level of Service (LOS) D C B F C C C F C C D D |
Approach Delay, sfveh / LOS 297 | ¢ 20 | C 982 | F 403 [ D
Intersection Delay, sfveh / LOS 47 7
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Urban Streets - Facilities

Workshop #12: Model Results at SR 924 and 22nd Ave

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 ] 18 7 4 14
Adjusted Flow Rate (v}, veh/h 195 | 1081 | 499 | 127 | 1343 | 649 | 328 | 544 | 520 | 129 | 376 | 194
Adjusted Saturation Flow Rate (s), veh/h/ln 1757 | 1845 | 1700 | 1757 | 1845 | 1776 | 1774 | 1863 | 1780 | 1774 | 1773 | 1579
Queue Service Time (gs), s 85 | 170|148 ) 72 [ 327|329 105|278 | 278 54 | 90 | 106
Cycle Queue Clearance Time (ge), 5 85 | 170 | 148 72 | 327|329 105|278 | 278 54 | 90 | 106
Green Ratio (g/C) 009|038 038009038 038037028023 032]024]024
Capacity (c), veh/h 150 | 1420 | 654 | 150 | 1420 | 683 | 414 | 518 | 495 | 200 | 869 | 387
Volume-to-Capacity Ratio (X) 1299 0.762 | 0.762 | 0.8458 | 0.946 | 0.951 | 0.792 | 1.051| 1.052 § 0.646 | 0.433 | 0.501
Available Capacity (ca), veh/h 150 | 1420 | 654 | 150 | 1420 | 683 | 414 | 518 | 495 | 258 | 869 | 387
Back of Queue (@), vehln (50th percentile) 104 37 | 31 J 42|79 | 86 | 32 |197[190] 22 | 37 | 39
Queue Storage Ratio (RQ) (50th parcentile) 166 | 0.00 | 000 J 051 | 000 | 000§ 054 | 000 | 000 | 0.71 | 0.00 | 0.50
Uniform Delay (d1), siveh 495 97 | 75 491153 | 143 | 284 | 361 | 361 | 282 | 319 | 325
Incremental Delay (d2), s/veh 1541 17 | 36 217 94 |[170) 93 | 538|548 13 | 01 | 04
Initial Queue Delay (d3), s/veh oo | 0o | oo foo| oo |ooQoo)|o0]|o0}fo0]| 00]o00
Control Delay (d). siveh 2039) 114 | 111§ 709|247 [ 313§ 378|899 | 909 | 295 | 320 | 329
Level of Service (LOS) F B | B E|C | C D | F F c € & |
Approach Delay, siveh / LOS 324 | C 295 | C 780 | E M8 | C

' Intersection Delay, siveh / LOS 419
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Urban Streets - Facilities

Workshop #12: Model Results at SR 924 and 17th Ave

Movement Group Results EB Wb MNB sB
Approach Movement L T R L T R L 3 R L T R
Assigned Movement 5 2 12 1 6 16 3 ] 18 7 4 14
Adjusted Flow Rate (v), vehih 146 | 990 | 465 | 114 [ 1214 | 593 | 324 | 366 | 350 | 131 | 180 | 172
Adjusted Saturation Flow Rate (s), veh/h/ln 1757 | 1845 | 1735 | 1757 | 1845 | 1798 | 1757 | 1845 | 1757 | 1757 | 1845 | 1712
Queue Service Time (gs), s 45 | 189|190 34 | 268 | 269§ 105|191 | 192 ] 58 | 87 | 89
Cycle Queue Clearance Time (gs), s 45 | 189 | 190 ) 34 | 268 | 269 § 105 | 191 | 192 | 58 8.7 69
Green Ratio (g/C) 052|047 |047 J 051|045 | 045 J 032 023|023 028020020
Capacity (c), vehih 234 | 1718 | 808 | 257 | 1672 | 815 | 368 | 420 | 400 § 218 | 368 | 342
Volume-to-Capacity Ratio (X) 0.622 | 0576|0576 0.442|0.726 |0.727 | 0.880 | 0.871| 0.874 | 0.599 | 0.489 | 0.504
Available Capacity (ca), veh/h 375 (1718 | 808 | 420 | 1672 | 815 || 368 | 550 | 524 | 268 | 498 | 452
Back of Queue (@), veh/in (50th percentile) 14 Fair: ol [Bl7 ¥ 13 | 114|117 ) 47 | 94 91 24 38 37
Queue Storage Ratio (RQ) (50th percentile] 0.08 | 0.00 | 000 | 0.09 | 0.00 | 0.00 | 0.76 | 0.00 | 0.00 | 048 | 0.00 | 0.00
Uniform Delay (d+), s/veh 175182 | 183 | 159|223 | 223 | 330|372 | 372 302 | 355 | 356
Incremental Delay (dz), siveh 05| 08 | 16 J 04| 28 | 56 J203| 95 |[102] 10 | 04 | 04
' Initial Queue Delay (ds), siveh DO | 00 | 0O Joo |00 |00 o0 |00 | 0OJoOO]| 00| 00
Control Delay (d), siveh 180 | 190 | 199 | 163 | 251 | 279 | 533 | 467 | 474 | 312 | 359 | 361
Level of Service (LOS) B B B B C C D D D C D D
Approach Delay, siveh / LOS 192 | B 254 | C 490 | D % )
| Intersection Delay, siveh / LOS 292 7
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Urban Streets - Facilities
Workshop #12: SR 924 Facility-Wide Model Results

il Dot Ui ] L ] L

Facility Travel Time, s | 134.24 22062

Facility Travel Speed, mph 1 28.57 25.16
Facility Base Free Flow Speed, mph 44 .07 44 07

| Facility Percent of Base FF5 64.83 57.08
Facility Level of Service _ % C
Facility Auto Traveler Perception Score 228 232
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Basic Freeway Segments
Example #/7: Model Inputs

Heawy
vehicle adjustment, | Hy 0.909

Diriver population adj., fF.. 1.00

Flows rate, vp 1319 podhilng

[

-FLOW RATE PLANMIMG DATA-
Anerage annual daily traffic, AADT 37700 wpd
Yolume, DDHY 2111 wph FPeak-hour proportion of 40T, K 0.10 :l
Peak Hour factor. PHE 0.6 j Feak-hiour direction proportion, D il :I x
Peak 15-minute wolume B ¥
Murmber of lanes, M 2 j | FI_:.EE::;EE:;: E;:EE: and Type
Terair: ILE"’El ﬂ ©° Measured, FFS {¢ Base FF5S, BFFS
Grade I :I e I?E- mph 5.4 mph
Length | 0 — Speed Adjustments
Trucks and buzes |2EI il i Lane width, L' 120 :I ft
E; [15 o f iy 100 il
Rz ID _+_| X Eiﬂ?:lsnlz?:arance, LC E.0 :I ft
En 12 b jo0 enph

Tatal rarip denzity, TRD (BB ilrampsfmi
TRD adjustment 23 mph

Free-flovy speed, FFS 731 mph

Ilze Speed Curve for 5 mph
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Basic Freeway Segments
Example #7: Model Results

RESLILTS -
Flow rate, wp 1219 poihiln Free-flow speed 731 mph
Mumber of lanes, N 2 opeed, 5 3.9 mph

Lewvel af zervice, LOS B Denzity, D 17.9 pedmidn
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Basic Freeway Segments
Workshop #13: Model Inputs

— FLOW BATE PLAMMING DATA,
BAyerage annual daily traffic, AADT #ra0n wpd
Volurne, DDHY 3627 wph Feak-hour propartion of 40T, K JD-DS :I
Peak Hour factor, FHF L :J Peal.-hour direction propartion, D 52 :_‘j 4
Peak 15-mirute volume Y
MHurnber of lanes, N 4 :i . 'FH-EFE;%'E:*:;?;EEEI;M Tupe
Tenair: Level = " Measued, FFS + Base FFS, BFFS
Grade = - 75 i 75.4 mph
Length i - Speed Adjustments
Trucks and buses |14 :I A Lane wadth, L J1 1.0 :I It
Er |15 - o el
Atz 0 ::J x Eltge?;-lsulz?:arance, LC 3.0 ::1 ft
Eg [1.2 o I12 gl

Heawy
vehicle adiustment, | Hy 0935

Ciriver population adi., fF. ]1'DD

Flow rate, wp 1406 pchdln

=

Toatal ramp density, TRD JD-DD ilrampsa’mi

TRD adjustment 0.0 mph

Free-flow zpeed, FFS

Uze Speed Curve for

2.3 mph

70 mph
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Basic Freeway Segments
Workshop #13: Model Results

RESLLTS
Flow rate, vp 1406 pc/hin Free-flow speed 2.3 mph
Mumber of lanes, M 3 Speed, 5 3.5 mph

Lewvel of zervice, LOS E Crensity, D 202 pedmidln
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Basic Freeway Segments
Workshop #14: Model Inputs

-FLOW RATE
Wolume, DDHY 7266 wph
FPeak Hour factar, PHF 0.34 i'

Feak 15-minute volume 1932 W

Murnber of lanes, M 4 i‘

Terain: |Level =l

Grade | :] s

berncth
Filks shtrities |b :l

E; [15
s [ :j %
Eq 2z

Heavy

vehicle adiustment, e 0.971

Diriver population adj.. fF' 1.00

Flow rate, wp 1990 po/hdlng|

B

 PLAMMING DATA-

Average annual daily traffic, AA0T 143500 wpd

FPeak-hour proportion of 40T, K 0.03 :I

Pealk-hour direction propartion, [ 154 :| i

FREE-FLOW SPEED
~Free-Flow Speed and Type

" Measured, FF5 {* BEaze FFS, BFFS

Fi= riph 75.4 mph
— Speed Adjustments -
Larne width, L' 120 :I ft
Right-zide f L — i
lateral clearance, LC 6.0 :'I ft
f LC IDD— rnph

Tatal ramp denzity, TRD 1.00 ilramps.n’mi
TRD adiustment 13-2 mph

Free-flow zpeed, FFS 72.2 mph

Ilze Speed Curve for 70 mph
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Basic Freeway Segments
Workshop #14: Model Results

RESLILTS
Flows rate, wp 1990 pc/hdln Free-tow zpeed F2.2 mph
Mumber of lanes, M 4 Speed, 5 2.8 mph

Lewel af zervice, LOS O Density, [ 3.7 podmidln
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Basic Freeway Segments
Workshop #15A: Model Inputs

FLOW RATE r PLAMMIMG DATA
Yolume, ' 1350 vph e i ot e e :I
Peak Hour factar, PHF 0.88 :::i i e T e S e lizl i
Peak 15-minute volurme S W :
-FREE-FLOW SPEED
[—2 3
Nurnber of lanes. N II Free-Flow Speed and Type
T enain: |Level B3 " Measured, FFS * Base FF5, BFFS
Grade :J % 75 rph 75.4 mph
Length Speed Adjustments
Trucks and buses |20 ii 4 Lane width, L' 1. :] ft
E; [15 i fag 19 rrphi
- ight-z1de ‘
Atz 0 IJ 4 lateral clearance, LC 6.0 j ft
Eg [12 fo 100 i
Heawy : 1|:|.55 - :
vehicle adjustment, f Ly 0.909 Total ramp dengity, TRD jrampsx’ml
: 23
Diriver population adi.. f P 11-':":' TRD adjustment mph
Flaw rate, vp 1219 po/hiln
_ Free-flow speed, FFS 71.2 mph
::| Uze Speed Curve for 70 mph
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Basic Freeway Segments
Workshop #15A: Model Results

-RESULTS-
Flow rate, wp 1219 pec/hdln Free-flow zpeed 1.2 mph
Mumber of lanes, M s Speed, 5 F0.0 mph

Lewvel af zervice, LOS B Density, D 17.4 podmidln
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Worksho

Basic Freeway Segments
0 #15B: Model Inputs

FLOW RATE
Wolume, DDHY 4180 wph
Peak Howr factor, PHF |D-BB f::]
Peak 15-minute volume e
Ternain: J Level Lj
S| =
Lengh | 0
e :] 7
20
R o = %
Epftz

Heawy
vehicle adjustment,  f Hy 0909

Cinver population ad;., fF. 1.00

Flows rate, vp 1306 pcidhdin

Degired level of zervice [LOS] C i]

PLAMMIMG DATA,

Average annual daily traffic, AADT W wpid
Feak-hour proportion of &80T, E. W—ﬁ
B Ha

Peak-hour direction proportion, 0

FREE-FLO SPEED
 Free-Flow Speed and Type

" Measured, FF5 {* Eaze FFS, BFFS

i mph 754 mph
 Speed Adjuzstments

Lane width, LW I1 1.0 :I ft

S fL"v'-.-" 149 mph
ight-zide =
lateral clearance, LC 6.0 ::J ft

fLE 0o mph

Tatal ramp denzity, TRD ]D-EE :::Irampsx'mi
TRD adjustrent 2.3 mph

Free-flovw speed, FFS 71.2 mph

|Jze Speed Curve for 70 mph
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Basic Freeway Segments
Workshop #15B: Model Results

RESLILTS
Flow rate, vp 1306 podhln Free-flow speed 1.2 mph
Mumber of lanes required, M 4 Speed, o 3.9 mph
Lewvel of service, LOS [ Denzity, D 18.7 po/midin

Fewer number of lanes required will nat produce the desired LOS.
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Example #8: Model Inputs

 RO&ADWAY CONDITIOMS -

‘“weaving configuration
Humber of lanes, N 5 ﬁ I
“weaving segment length, Lg 2700 ft

il itk

Minimum seament speed, Sy |19 itk

Freeway free-flow speed, FFS

Freeway max capacity, ¢ |p

-YOLUME
~%olume Components

Mon-Weaving Wolumes

Vi

RR

ki3

[5705  enam
092 j

1822 veh

Volume
Peak hour factar, PHF

Peak. 15-minute volume, \{l 5

~%aolurme Carmposition and Adjustments -

G

2

777 1

Trucks and buses

E

T 5

Recreational vehicles
E

L

R
Heawy vehicle adjustment. f 0.966
Diriver populatiof adjustment, fF' 1.00
Flow rate, 7543 poth

One-Sided A ]

2400 pcheln

Terrain

Grade

Segment Type ]Freeway LI

Lewvel hd

000 j %

Length  |0.00 i

vFlF

[0 veh/h
[naz j

192 veh

a4

a5
Py i

=
w
o
o

793 porh

=

Wweaving Volumes

Yor
Y
FR
iR Yom
[450 wehh 170 veh/h
12=] ]
= 032 =
130 weh 46 veh

7 s F = =
11.5 15
|EI ﬂ 2 1] ﬂ 7
11.2 1.2
9EE 0.966
1.00
f40 porh 191 poidh .

Weaving Segments

~ COMFIGURATION CHARACTERISTICS -
2 e |
Mumber of maneuver lanes, M il = In

E

i :j le/pe
ﬁ_ j le/pe
[ j le/pe

Interchange dengity, 1D
inimum BF lane changes, LC RE
Finimum FR lane changes, LC FR

Minimum RR lane changes, LCRR

Minimum weaving lane changes, LC MIN
Weaving lane changes, LC W
Mon-weaving lane changes, LT ppy

Tatal lane changes, LEa| |

1333 Ieth
2263 Ioth
3414 otk
5677 lcth
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Weaving Segments
Example #8: Model Results

RESLILTS

Weaving configuration

Weaving segment flow rate, v
Weaving segment capacity, ¢ oy,
Weaving segment w/c ratio
Weaving segrment density, D

Lewvel of service, LOS

Ore-5ided
3067 pcth
11111 wehdh
0,788
48 podmidn
D

Weaving intenzity factaor, W
Weaving seqment zpeed, 5
Average weaving speed, Sy
Average non-weaving speed, 5 pps

b amirum weaving length, L s

0. 4086
520
541
a1.7
4002

mi/h
mi/h
mih
ft
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ROADWEY COMDITIONS

‘Wweaving configuration

Murmber of lanes, M ]5— _—‘:_J—i In
weaving segment length, Lg 2700 ft

Freeway freeflow speed, FFS ’.'-"U—‘ mih
Mimirmurn segment speed, Sy ’15— mih

Fresway man capacity, o |p|_ 2400 pcthdin

—WOLUME -
-Wolume Components

Mor-weaving Wolumes

VFF
W
RF
VFF
Wolume 18?05 vehih
I ]
Peak hour factar, FHF 042 |
Peak 15-minute volume, \q E 1822 veh

-“olume Compogition and ddjustments -

Trucks and buses ]? ﬂ 7
E T 15

Recreational vehicles ]D ﬂ %
Er 12

Heavy vehicle adjustment, fp 0,966

Diriver population adjustrment, fP 1.00

Flow rate, 7543 peth

Ore-Sided hd

Segment Type |Freewa_l,l lj

Tenain | Level b
Giade [000  — %
Length IU.DU mi

" Weaving Volumes

el

Y
FR

Y Y W

RF FR RA

350 veh/h  [480 vehth 170 weh/h

iER j 09z j [0g2 j
258 veh 130 weh 46 weh

7 =z F =z = %
15 15 15
0 ﬂ = i ﬂ s JD ﬂ o
12 12 12

0.965 0.965 0.968
100 1.00 100

1089 pesh 540 poth 191 pesh

Weaving Segments
Workshop #16: Model Input

~ COMFIGURATION CHARACTERISTICS -

7 [z
MHumber of maneusver lanes, M Wi = In

13 intmi

Minimum RF lane changes, LC RE o j le/pe

Interchange density, 1D

Minimum FR lane changes, LC FR 2 j le/pe
Minimum RF lane changes. LR :jl le/pe:

Mimimum weaving lane changes, LC MIN
“Weaving lane changes, LC W
Mon-weaving lane changes, LC ppwy

Total lane changes, LT a1

1080 leth
200 leth
34 Ieth
5424 leth
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Weaving Segments
Workshop #16: Model Results

-RESLILTS
Wieaving configuration Onhe-Sided
Weaving segment flow rate, « 9343 podh Weaving intenzity factor, W 0.392
Weaving zegment capacity, o oy, 11019 wehlh Wieawving zegment speed, 5 R35  mifh
Weaving segment /o ratio 0.a19 Average weaving speed, Sy A48 midh
Weaving segment density, D 34.9 pcdmidln fverage non-weaving speed, Sy 5332 mith
Level of service, LOS D b amimumn weaving length, L pgas 4254 ft
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Workshop #1.7:

Model Inputs

- ROADWEY CONDITIONS -

‘wieaving configuration

Murnber of lanes, N ’4—‘ ﬂ I
Wweaving segment length, Lg 2000 ft
Freeway free-flow speed, FFS ﬁﬁ— mi‘h
Mirirnurn segment speed. Sy ’15— mih
Freeway max capacity, | W pchidn
-WOLUME
~Wolume Components
Maontweaving Yolumes
VFF
VFF!
VH F
VFF
Walume W veh'h
Peak hour factar, PHF W ﬂ
792 weh

Peak 15-minute volume. \{l =

~%olume Composition and Adjustments -

Trucks and buzes ]5 j‘j %
E T 15

Recreational vehicles ]D j‘J %
Ep 12

Heavy vehicle adjustrment, f iy 05976

Diriver population adjustment, fF' 1.00

Flaw rate, v 3245 pedh

Two-Sided VJ

Segment Type IFIBBWEI_',' Ll

Terain | Lewvel - 1
Grade [IOD  —|%
Length |0.00 mi

Weaving Segments

~ COMFIGURATION CHARACTERISTICS

0 e
Murnber of maneuser lanes, M il | In

Interchange denzity, 1D 1.0

tinimum BF lane changes, LC =14 0 ﬂ Ic/pe
tinimum FR lane changes, LC FR JU _—‘:_]J le/pe
Mirirum RR lane changes, LCRR 3 j‘l e/

tinimum weaving lane changes, LC MIN
YWeaving lane changes, LC W
Mon-weaving lane changes, LT ppps

Tatal lahe changes, LT AL

324
1372
1210
2582

leth
lcth
leth
leth

Weaving Yolumes
R YER
F F
R
VF!F VFH VF!F!
[50 vehth  |880 wehh 270 weh/h
ID.SD =1 10.90 =l 0490 =i
28 veh 244 weh 78 weh
5 s B 2 F = «
ih 11.5 15
il i B ey HEE |y
a = 4 1] = % i = ¥
T2 11.2 T
0976 0976 0376
1.00 1.00 1.00
103 poih 1002 pcih 308 pcth
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Weaving Segments
Workshop #17: Model Results

RESULTS

WWeaving configuration

YWeaving segment flaw rate, «
YWeaving segment capacity, © W
Weaving segment wic ratio
YWeaving segment dengzity, D

Level of zerace, LOS

Two-Sided
4653 pcih
8070 wehth
0.5E3
N2 podmidn
C

Wieaving intenzity factar, W
Weaving segment zpeed, 5
Average weaving speed, Sy,
Average non-weaving speed, 5 ppay

b amirmum weaving length, L s

0.276
57.8
55,1
57.8

E34E

mi'h
mi'h
i
ft
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Example #9: Model Inputs

Merge/Diverge Segments

~ FREEWAY-RaAMP COMPOMENTS AMD CHARACTERISTICS

~ Freeway Diata-

|3_ = Freeflow speed, 5 FE 70.0 mph
Mumber of lanes on freeway, M :I

Yaolume, W ]5120 wph

—On Ramp Data-
— Side of Freeway Ramp Connects -

" Left {* PRight

Murnber of lanes on ramp, M ! j

Length of first acceleration lane, L& ar LA1 1120
Freeflow speed, & 40.0 mph : f
Yalurne, Y = 1030 vph Length of second acceleration lane, LAZ ‘ ft

Adjacent Ramp Data

 Doez one exigt?

T Yes

I r '-"_-_.. af " 1k B ame
5 (v g 0 Off e S 0

VOLUME ADJUSTMEMT -

Yolume Components:

Yaolume
Peak-hour factor, FHF

Peak 15-Minute Vaolume, \."1 5

Terrair:

Grade

Lenath

Walume Composition:
Trucks and buzes

By

Recreational vehiclas

ER

Heawvy vehicle adjustrment, f by

Driver population adjustment, f P

Flowe rate, vp

Freeway Fiamp

5120 wph 1030 wph 0

03¢ 054 = 084 =
1362 274, o,

| Grade L] | Level _L] I Level

m
050

1

5610 pocph

Rili]

=

00 o

Tl 11

o

0.966

:

0o

1134 pocph




Merge/Diverge Segments

Example #9: Model Results

-RESLLTS of MERGE AREA,

E ztimation of w12; Capacity Checlz:
P Ep = 0609  UsingEqu. 1 Atual b &irniLarn WYiolation?
vip=vp Ppry L Fo E744 F200 Mo

Level of Service Determination [if not LOS F);
Compute DR = 32.4 podmidn LOS = ] E =hibit 13-2

Compute 5H = 53 mph
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Workshop #18: Model Inputs

Merge/Diverge Segments

- FREEW&Y-RamMP COMPONENTS AMD CHARACTERISTICS
-Freeway D ata-

Free-flow speed. S pp 700 mph

IB—iI 5120 wph

Humber of lanes an freeway, M

Wolurne, W
On Ramp Data-
— Side of Freeway Ramp Connects
™ Left i+ Right MNumber of lanes on ramp, N ; ZI

Length of first acceleration lane, Lé or LA1 1130 ft

Free-flow speed. 5 o ]40-0 Heh

- 030 e

~Adjacent Ramp Data

Walume, W

- [Dloes one edisty —  — Position of Adjacent R amp-

v ‘e © Upstream & Downstream Distance to adjacent ramp | 5300 ft
= Mo r Type of Adjacent R amp
£ On  Off Volume an adjacent ramp 259 wph

~WOLUME ADJUSTHENT -

Yolume Components:

Yalurne
Peak-hour factor, PHF
Peak 15-Minute Yolume, ¥

Termrairn:

Grade

Length

Yolume Compozition;
Trucks and buges

Er

Recreational vehicles

2 R
Heawy vehicle adjustment, f

Diriver population adjustment, f

Flow rate. vp

Hy

P

Freeway Ramp Adjacent Fiamp
5120 o 030 yph EE
[nse = T [oss =
¥ 274, 186,
Elllee W
m s T T
50 oo 0.00

1.00

5610 pcph

1134 pcph

E44 poph

~
(Vo]




Workshop #18: Model Results

RESULTS of MERGE AREA

~ E gtimation of »12; — Capacity Checls: -
2 Fp = 0B09 UsingEqu. 1 Achual I amirniirn Winlation™?
vi3=vE Py W F B7d4 F200 Mo

~ Lewel of Service Determination [if not LOS F):
Cormpute DR = A3.4 po/midln LOS = ] E =hibit 13-2

Compute SR = 53 mph
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Merge/Diverge Segments
Workshop #19: Model Inputs

 FREEw&y-RAMP COMPONENTS &AND CHARACTERISTICS

Freeway Data-

’3—ﬂ Freeflow speed. 5 pp J?D'D mph
Mumber of lanes on freeway, M i

]B'I a0 h

Wolume, W wp
Off Ramp Data-
 Side of Freeway
" Left * FRight
= Mumber of lanes on ramp, N I1 j_j
Free-flow speed, 5 R 40.0 mph Length of first deceleration lane, LD or LD (480 ft
Yolume, ¥ A 585 yph ength of Second Deceleration Lane, LD2 i
—idiacent Ramp Data
-Does one exist? —  — Position of &diacent Ramp
(' Lpstream " Daownstream r s :
il Upstrear | Distarice to adjacent ran 1000
* Mo Tupe.of Adiacent B arng
. 8 oo

WOLUME ADJUSTMENT

Wiolume Components:

Walurne
Peak-hour factar, PHF

Feak 15-minute volume, ¥ 4g

Termair:
Grade

Length

Walurme Composition:
Trucks and buzes

By

Recreational vehicles

Er

Heavy vehicle adjustment, f HY

Driver population adjustment, | P

Flow rate, vp

Freeway Ramp Adiacent Ramp
GETIS 525 voh b
094 = [08a = 094 -

1636, 156, iy
| Lewel _v_l | Lessel L] I Lewel J

6739 pocph

E44 poph
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Merge/Diverge Segments
Workshop #19: Model Results

RESULTS of DIVERGE AREA,
— Estimation of » 12 Capacity Checks:
Actual Maxirnum — Yiolation?
Fro 0562  UsingEqu 5 wFi=wF 5729 7200 Mo
v12=wR+[vF-+R]PFD 4063 pcph ‘-’12 4063 4400 Mo
vFO=vwF-vH BO35 F200 Mo
Y R B4 2100 Mo
Lewel of Service Determination [if not LOS F:
Compute DR = 4.9 podmidn LOS = [ [E hibit 13-2)
Compute SR = B8.2 mph
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Workshop #20: Model Inputs

Merge/Diverge Segments

FREEW2&Y-RaMP COMPOMNENTS AND CHARACTERISTICS

r Freeway Data-

13—ﬂ Free-flow speed. 5 pp o mph
MHurnber of lanes on fresway, M z

Walurne, 5150 wph

~ Off Ramp Data
Side of Freeway

 Left f* Right

MNumber of lanes on ramp. N l" ﬂ

Free-flow speed, 5 o ]4D.D rph Length of first deceleration lane, LD or LD 430 ft

Wolume, ¥ A 585 wph Length of Second Deceleration Lane, LD2 i

Adjacent Ramp Data

 Does one exist? — — Position of Adjacent Ramp
* Yes 2 Rpeee U et Distance to adjacent ramp ooo ft
= Mo  Type of Adjacent Rarp-
“ oo oo | Wolume on adiacent ramp J1D3D wph

~WOLUME ADJUSTHENT

Yolume Components:
Wolume
Peak-hour factar, PHF

Peak 15-minute volurme, W 15

Terrain:
Grade
Length
Walure Composition:
Trucks and buses
E
T
Recreational wehicles
E

R
Heawy vehicle adjustment, f

Flova rate, vp

Adjacent Bamp

1030 voh
094 =

Hy
Diriver population adjustment, f P

1.00

1134 poph




Merge/Diverge Segments
Workshop #20: Model Results

RESULTS of DIVERGE AREA
E ztimation af v 12: -Capacity Checks:
Actual axirurn  Yiolation™?
PFo 0562 UsingEqu. 5 vFi=vF 5739 7200 Mo
vw12=vwH+[vF-+R]PFD 4063 pcph ”12 4063 4400 Mo
vFO=vF-vH EO35 200 Mo
Y R E44 2100 Mo
Level of Service Determination (if nat LOS F:
Compute DR = 3.9 pedmidln e O (E shibit 13-2]
Compute 5R = A8.2 mph
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Example #10: Model Inputs

Freeway Facilities

. Adi
Adjusted 7 Free-Flow
Input Seqment ; i : Mumber of On-Ramp On-Ramp | On-Ramp | On-Ramp On-Ramp
From To Type Length it} Temain | Segment Demand Trucks | * Rvs Lanes Sp_eed Demand % Trucks % BVs Lanes FES (mi/h)

. | | | | {weh/h) | | | | {mi/h) | veh/m)
1 A B | Basic Segment |~ 5280 |  Level Edi 4100 1000 000 3| 70|
2 B C Off-Ramp |~ 1500 | Level Edt| 4100 1000 000 3| 7|
3 c| D | Basic Segment |+ 1500 | Level Edt| 2400 1000| o000 3 70| _ _ : :
4 D E Weaving | 1500 | Level Edi] 2600 1000 0.00 3| 70 200 10.00 0.00 | 40|
5 E F | Basic Segment | = 7000 | Level Edi 2200 000 0.00| 3 70| ' ' ' '
& Fl G Of-Ramp | = 1500 | Llevel |~ |  Edi 221}0 1000 000 | 3| 70 |
7 G| H | Basic Segment |+ 3000| level |»f Ed] 1700| 1000 o000 3 70| _ _ : :
8 H 1| On-Ramp |~ 1500 | Level Edt]  2600| 1000 000 3| 70 900 10.00 0.00 | 40/
3 ] J | Basic Segment |~ 5280 | Level Edt 2600 1000 0.00| 3 70| ' ' ' '

Adj.
Input Segment ] Edit Off-Ramp Off-Ramp | Off-Ramp | COff-Ramp Cff-Ramp
ke i Type Length f) | Temain | goqment Demand | %Tucks | %RVe | Lanes | FFS{mh)

| : | . . {veh/h) -
1 Al B | Basic Segment |~ 5280 |  Level Edi . _ _
2 B c Off-Ramp |~ 1500 | Level Edt | 1700,  1000| o000 1| 40/
3 c| D | Basic Segment |~ 1500 | Level Edt ' ' _ _
4 D E Weaving |+ 1500 | Level Edi | 400 1000 0.00| 1] 40
5 E| F | Basic Segmert |~ 7000 | Level Edt ' ' ' '
¢ Fl o[ otfem]-] o[ tev[-[ Ea] s ww w1 4
7 G| H | Basic Segment |~ 3000 Level |+ | ] ' : :
8 H | On-Ramp |+ 1500 | Level Edt | '
9 ] J | Basic Segmert |~ 5280 |  Level Edt

; . .
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Freeway Facilities

Example #10: Model Inputs: Ramp Segments

Ramp Segment Data

Segment £ 2: From Bto C

Mate: The mainline roadway % Trucks, % RVs, and Demand
inputs can only be modified for the first segment.

Mainline Roadway

Time Mumber Free Flow Capacity
Period  of Lanes

B s

70 [~ 1.000

Speed imi/h)  Adj. Fact.

Segment Length——M8M8

Mainline

Decsleration

-
Length Off Ramp

Ramp Roadway

.

Time Accel/Decel  Mumber Free Flow i % Demand
Period Length fft) of Lanes Speed {mish)  Trucks  RVs

BN

1]+ -] 11}.{}1};_ 000] 1700]

Cemand

fveh/h)  Adj. Fact.

1.00




+—Segment Length——», Weave Corfiguration
“« Short Length

@ One-Sided 71 Two-Sided
o Short Length ft) 500 |
Mainline '
ft of Weaving Lanes 2=
Min. Lane Changes Freeway-Ramp 'I:_-:-
Min. Lane Changes Ramp-Freeway g —
Min. Lane Changes Ramp-Ramp (s
On Ramp
Off-Ramp Roadway
Free Flow
Time Free Flow = . Demand Demand Ramp To = - Demand Demand
Peod  Speed i) - Meks RRVE o ooim) Adi Fact. Ramp Prop. ~ Peed “Tucks  %RVS  wobm)  Adi Fact

B w]-] wow| oo 2 1.00 0.01] ofr] w000 o000] 4o

1.00




v

G B W R

L=

It
Segment
Type

éaﬂc
Off Ramp
Basic
Weaving
éamc
Off Ramp
Basic
OnRamp

Basic

Analysis
Segment
Type
éasic
CffRamp
Basic
Weaving
éasic
CffRamp
Basic
OnRamp

Basic

Maxdmum
d/c Ratio

060
0.60
0.35
0.44
0.32
0.32
0.25
0.38
0.38

Average
Speed
(mish)

694
595
69.1
533
70.0
62.2
69.3
634
70.0
675

Average
Density
{pc/min)

207
241
122
15.2
1.0
124
85
141
13.0
14.2

Average
Density
{veh./min)

197
230
115
145
105
18
21
124
124
135

Awg. Travel
Time {minAveh)

087
029
025
028
114
027
043
027
0.86
a7

Free-Flow
Travel Time
{min/veh)

0.86
0.24
0.24
0.24
114
0.24
049
0.24
0.86
456

Freeway Facilities
Example #10: Model Results

YMT Demand
{veh-mi}

10250

2912
1705
1847
7292
1563
2415
1847
6500

36329

YMT Volume
{veh-mi}

10250
2912
1705
1847
7252
156.3
2415
1847
6500

36329

VHT {veh+trs)  WHD [wveh-rs)

148
49
25
31
104
25
15
29
9.3
538

|

PP IR T U T T R
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Workshop #21: Model Inputs

Freeway Facilities

Adjusted

. T . .
: o Free-Flow
Input Segment ; Edit 73 P MNumber of On-Ramp On-Ramp | On-Ramp | On-Ramp Cn-Ramp
From To Type Length ) Termain | Segment ?f;"haﬂr_'l? Trucks | * RVs Lanes ‘?n[_’lﬁ:? Demand % Trucks % B\s Lanes FES {mi/h)
- | . | - | L - L | (vehih)
1 n B | Basic Segment [~ | 2500| level || Eit] s soo| 000 3 7|
2 B c Off-Ramp |+ 1500 | Level Edt]| 5550 800 000 3| 75
3 C D | Basic Seamert | = 2000 | Level Edit| 5000) 855 000 3 75 . _
4 D| E|  On-Ramp |+ 1500 |  Level Edt 6000 763 000 3| 75| 1000 | 300, 000 40
5 E| F | Basic Seament |+ 5000 |  Level Edit G000| 763 000 3 75| ' :
3 Fl G|  Of-Ramp |~ 1500 Level Edt| 6000 763 o000 3| 75
7 & H | Basic Seamert | = 1000 | Level Edt] 5750 783 000 3| 75 . .
g H 1| OnRamp |+ 1500 |  Level Edi 6750| 711 000 3 75 1000 | 300| 000 40
3 | J | Basic Segment | ~ 2500 | Level Edt| 670 711 000 3| 75 | ’ ’
Adi.
Input Segment ; Edit COff-Ramp Off-Ramp | Of-Ramp | Off-Ramp Off-Ramp
From To Type Length ft) | Temain g mery Demand | %Tucks | %RVe | Lanes | FFS(mish)
. | . . | | | (veh/) |
1 n B | Basic Segment [ ~ | 2600 Level [~] Eat] | |
2 B c Off-Ramp | = 1500 | Level Edt | 550 | 3.00 | 0.00 | 40
3 C [ | Basic Segment | = 2000 Lewvel Edit |
4 D| E|  OnRamp |~ 1500 |  Level Ed |
5 E| F | Basic Segmert |+ o000 | Level Edit |
B F| G Off-Ramp | = 1500 | Level Edt | 250 | 300 000 40
F G H | Basic Segmert | * 1000 Lewel Edit |
g H | On-Ramp | > 1500 | Level Ed |
3 | J | Basic Segment | = 2500 | Level Edt |
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Freeway Facilities

Workshop #21: Model Inputs: Ramp Segments

Ramp Segment Data

Segment #2: From Bto C

Mote: The mainline roadway % Trucks, % RVs, and Demand
inputs can onby be modified for the first seqment.

Mainline Roadway

Time MNumber Free Flow Capacity
i Period  of Lanes Speed (mi/h)  Adj. Fact.
B @ EsnEsop
§
B
8
i

Mainline

Deceleration
Length

Segment Length——

Off Ramp

Ramp Roadway
Time Accel/Decel Mumber Free Flow s A Demand  Demand
Period Length ft) of Lanes Speed (mih)  Trucks  RVs fweh/h)  Adj. Fact.
I 450 | 1=[ a]-] 3w o] 0| 10
0K ‘ [ Cancel
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Workshop #21.:

(= IR+ BRI - SR 7S R B |

oo =

Inpt
Segment
Type

Basic
OffRamp
Basic
OnRamp
.Basic:
Off Ramp
Basic
OnRamp

Basic

Analysis
Segment

Type
Basic
Basic

Basic

Basic

Basic
Basic
Basic
Basic

Basic

Mandmum
d/c Ratio

0.80
0.20
0.72
0.87
0.87
0.87
0.83

057

0.97

Average

530
554
623

Average
Density
{pc/miAn)

294
289
252
336
334
310
a1
40.1
420
331

Average
Density
(weh./mi/n)

282
278
242
24
22
298
299
387
406
319

FAwg. Travel
Time {min/veh)

0.43
026
0.33
0.28
164
025
018
029
0.51
418

Free-Flow
Travel Time
{minAveh)

0.38
023
0.30
0.23
136
0.23
0.15
023
0.38
348

Freeway Facilities
Model Results

VMT Demand
{weh-mi}

657.0
3942
4735
4261

25568

4261
2723
4794
799.0

64844

VMT Volume
(weh-mi}

657.0
3942
4735
4261

25568

4261
2723
4794
799.0

64844

VHT {veh-rs)

100
59
69
69
411
6.4
42
83
14.4

1041

VHD {veh-hrs)

13
7
6
12

oy
£

7
6
19
18

177
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Multi-Lane Highways
Example #11: Model Inputs

FREE-FLOW SPEED

Direction il

Al b " Field measured. FF5

' Bawe FFS, BFFS

° Field measured, FFS
i+ Baze FFS.BFFS

5.0 mph E5.0
st st & Divided & Divided
" Undivided  Undivided
F luui mph F i IDD—
Lane width, L/ 20 g 2o Hy
FLw 00 mph FLwfoo
Lateral clearance:
Right edae 60 Hy GO £
Left edge ]E'D :] ft 6.0 j ft
Total lateral clearance 120/t 12.0 ft
FLE 00w FLC oo
Access poinksdmile 12 :l I3 ﬁ
Falls Fafos
Free-flow speed, FFS G545 mph B4.3
Uge Speed curve for: 0.0 mph (I

mph

mph

mph

miph

mph
mph

mph

Direction

Yolume, W

Peak-hour factor, PHF

Peak 15-minute wolume, «15

Mumber of lanes, N

Temain:
Grade
Length

Trucks and buses

Recreational vehicles

Heawy wehicle adjustment

Diriver population factar

Flow rate, wp

WYOLUME
1 2
260 N
e o
74 yehth B3 wehth
i 1
1Level ﬂ ILeveI _j_'_]
0.00 [aon
2=y .
3 15
- ——
erll2 erflz
fHy 0.943 fHY 0.926
P Wj P Wj
186 pc/hdn 135 pedhdln
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Multi-Lane Highways

Example #11: Model Results

D_ir_ec:tin:un

Flow rate, vp
Free-flow zpeed, FFS
dyerage paszenger-car travel speed, 5

Level of Service, LOS

Dienzty, D

RESLLTS
1

186 pcdhdln
B4.5 mph

mph

pcdmidln

135 podhdn
B4.3 mph

mph

po/midla
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Workshop #22: Model Inputs

FREE-FLOW SFEED
Direction 1 2
Freeflow speed. ™ Field measured, FFS  Field measured, FFS
' BaseFFS, BFFS {* BaseFFS, BFFS
B5.0 mph 55.0 mph
Median type  Divided © Divided
*  ndivided & Undivided
P (16 mph Fi |16 mph
Lane width, L/ fzo 120 H
F Ly 0.0 mph FLw [0.0 mph
Lateral clearance:
Right edge [ = i 0.0 B
Left edge 0o :’J ft 0.0 :'I ft
Total lateral clearance B0 ft EO
FLC 11.3 mph FLC 1.3 mph
Access points/mile ]30 ﬁ i :I
Fa |75 mph Fa |58 mph
Freeflow speed, FFS 446 mph 433 mph
|dze Speed curve for: 450 mph 45.0  mph

Multi-Lane Highways

Direction

Yolume, W
Peak-hour factar, PHF
Peak. 15-minute volume, +15
Murnber of lanes, M
Termrain:
Grade
Length

Trucks and buses

Recreational vehicles

Heawy vehicle adjustment

Driver population Factor

Flow rate, vp

WOLUME
1 2
7E5 975
T o
208 yehth 287 vehth
z I PR
|Level > |Levwel |
N f =
B H= - Hx
erfts erfls
[T | R
Rz erflz
fHy 0976 fHy 0,990
e oo :j P ﬁﬂﬂ—j
426 pothdln A7 podhiln

Pozted speed limit, Sp

Percent of segment with
occupied on-highway parking

Pavement R ating, P

BICYCLE LEVEL OF SERVICE

a0 ok

1171

mph

117
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Workshop #22: Model Results

Multi-Lane Highways

Fosted zpeed limit, Sp

Percent of zegment with
occupied on-highway parking

Favement Rating, P

Flows rate in outzide lane,
]

Effective width of outzide lane, '
a

Effective Speed factor, St

Bicycle LOS Score, BLOSS

Bicycle LOS

RESULTS
Dirgction 1
Flow rate, wp 426 pchdn
Free-flow speed, FFS 44.6 mph
Average pagzenaer-car travel speed, 5 45.0 mph
Level of Service, LOS B
Drenzity, D 95 po/midin

BICYCLE LEVEL OF SERYICE

mph

111

158 wehth

1200 g

462

4.8

573 pchdn
43.3 mph
45.0 mph

B
129 poémidin

mph

117

5735  weh/h

1200 ft

462

413
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Multi-Lane Highways
Workshop #23: Model Inputs

FREE-FLOW SPEED

Diection 1 z
Fiee Ut speey " Field measured, FFS (" Field measured, FFS
{* Bage FFS, BFFS {* Base FFS. BFFS
450 mph 450
bledaripe & Divided @ Divided
" Undivided " Undivided
F I ﬁ— rmph F i ]ED—‘-
Lane width, L 2o ¢ I
FLw/00 ok Fow oo
Lateral clearance:
Right =dge 60 Hy GO
Left edge oo Hy [
Total lateral clearance E.0 ft B0 f
FLE[E ek Fc g
Access points/mile h 8 j 23 :I
Fa |48 mph Fa |58
Free-flow speed, FFS 39.2 mph a0
Use Speed curve for: 0.0 mph oo

miph

miph

mph

raph

mph
miph

mph

Direction

Yolurne,
Feak-hour factar, PHF
Peak 15-minute valume, v15

Mumber of lanes, H

Terrair:
Grade
Length

Trucks and buzes

Recrestional vehicles

Heawy vehicle adjustment

Diiver population factor

Flaws rate, vp

WOLUME
1

1890
]D.Sd

184 yvehsh

—

=
=

2

230

e

247 vehih

-

| Level

o Hx
erfis

b H=x
er[lz

fHY 0,343

=l

o

387 podhdn

| Lewel

3 H=
eTfis

b Hs
Rz

fHY 0.923

=]

i

526 pocthiin

Pozted speed limit, Sp

Percent of segment with
occupied on-highway parking

Favement Rating, P

BICYCLE LEVEL OF SERVICE

0

117

mph

40

117

mph
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Workshop #23: Model Results

Multi-Lane Highways

RESULTS
Direction 1
Flow rate, wp 387 pocdhiin
Free-flow speed, FFS 39.2 mph
Average paszenger-car ravel speed, 5 mph
Lewel of Service, LOS
Denzity, O pc/midln

BICYCLE LEVEL OF SERVICE

Pozted zpeed limit, Sp 40 mph

o i ey kg 0

Pavement R ating, P 4

Flowe rate in outside lane, % IBF.0  wehsh
oL

Effective width of outside lane, 'W'D 2400 g

Effective Speed factar, St 417

Bicycle LOS Score, BLOSS 4.43

Bicycle LOS B

526 po/hidin
38.0 mph

mph

pomidli

mph

11

4344 wehth

2400 R

417

5.36
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Multi-Lane Highways
Workshop #24: Model Inputs

Direction

FREE-FLOW SPEED
1

Free-flow speed;

" Field measured, FFS
&+ Baze FFS, BFFS

¢ Field measured, FF5
f* Baze FFS. BFFS

50.0 mph 50.0
st ons & Divided & Divided
™ Undivided £ Undivided
P00 pn F 00
Lane width, L oy [0 Hn
Fewll® FLwlls
Lateral clearance:
Right edae [ oo =y
Left edge 18'0 :] t 5.0 ::I ft
Total lateral clearance E.0O ft EO ft
FLe[i2 mpn Fic iz
Access pointz/mile 1 j__‘ 15 :I
Fales mon Fa f38
Free-flow speed, FFS 44.0 mph 430
Uze Speed curve for 458.0  mph 45.0

mph

mph

mph

mph

mph

mph

Direction

Yolume, W

Peak-hour factor, PHF

Peak 15-minute wolume, «15

Murnber of lanes, M
Terrain:
Grade
Length

Trucks and buses

Recreational vehicles

Heawy wehicle adjustment

Diriver population fackaor

Flow rate, vp

WOLUME
B 2
. TE
T e
548 vehth 32 vehsh
- A
fLevel | |Level |
0.00 0.00
B H=x E
= erfis
o H«x o H
ez erll2
fHY 0957 fHY 0,909
P Wj P W_—j
1271 peihiln 285 podhdln

Foszted speed limit, Sp

Fercent of segment with
occupied on-highway parking

Favernent Rating. P

BICYCLE LEVEL OF SERVICE

mph

117

5 mph

11
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Workshop #24: Model Results

Multi-Lane Highways

Direction

Pozted zpeed limit, Sp

Percent of zegment with
occupied on-highway parking

Favement Rating, P

Flow rate in outzide lane, 4
oL

Effective width of outzide lane, '
a

Effective Speed factar, St

Bicycle LOS Score, BLOSS

Bicycle LOS

RESLLTS
1

Flow rate, wp 1271 pethdn
Free-flow speed, FFS 44.0 mph
Average paszenger-car travel speed, 5 45.0 mph
Lewvel of Service, LOS 5]

Density, D 28.2 po/midin

BICYCLE LEVEL OF SERYICE

mph

117

1095.2  wehth

1o g

4.42

7.03

385 pothiin
43.0 mph
45.0 mph

B
19.7 po/midln

mph

117

7244 wehth

11.00

4.42

11.93
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Multi-Lane Highways
Workshop #25: Model Inputs

Direction

FREE-FLOW SPEED
1

Free-flow speed;

" Field measured, FFS
&+ Baze FFS, BFFS

¢ Field measured, FF5
f* Baze FFS. BFFS

55.0 mph 55.0
it ohe & Divided & Divided
™ Undivided  Undivided
o) F 00
Lane width, Liw E—ri‘ ft IED_::l ft
FLw 8.0 mph FLw |80
Lateral clearance:
Right edge G o Ha
Left edge 15-0 :] ft B0 j ft
Total lateral clearance 120 1 120 1
FLC 10.0 mph FLC |0.0
Access pointz/mile 8 jj JB ::I
Fa 20 mph Fa |20
Free-flow speed, FFS 3.0 mph
Usze Speed curve for: 550 mph

mph

mph

mph

mph
mph

mph

Direction

Yolume, W
Peak-hour factor, FHF
Peak 15-minute wolume, »15

Murnber of lanes, M

Temain:
Grade
Length

Trucks and buzes

Recreational vehicles

Heawy vehicle adjustment

Diriver population factar

Flow rate, vp

YOLUME
1 2
[1245 [12458
T T
50T vehsh 50T vehsh
[ = -
1Level _:I ]Level __v_J
=~ o = >
oo 0.00
[ 2 R
erf15 erf1s
- R
ez erflz
fHY 0957 fHy 1957
P W:ﬂ P W:ﬂ
B3R podhdn E38 podhin

Posted speed limit, Sp

Percent of segment with
occupied on-highway parking

Fawement Rating, P

BICYCLE LEWEL OF SERYICE

50

117

mph

50

117

mph
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Workshop #25: Model Results

Multi-Lane Highways

RESLLTS
Direction 1
Flow rate, wp B35 pchiln
Free-flow speed, FFS 53.0 mph
Ayerage pazsenger-car travel speed, 5 55.0 mph
Level of Service, LOS B
Density, D 127 podmidln

BICYCLE LEVEL OF SERYICE

Posted zpeed limit, Sp JED mph
e e has Pk 0
Pavement Rating, P 4
Flowy rate in outside lane, W EEE5  wehth
oL
Effective width of outzide lane, 'W'D 2400 g
Effective Speed factor, St 462
Bicycle LOS Score, BLOSS 437
| Bicycle LOS D

B35 pohdin
53.0 mph
55.0 mph

B
127 podmidin

mph

117

B63.5  weh'h

2400 ft

462

437
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Two-Lane Highways
Example #12: Model Inputs

~ Input Data-

Data for the analysis direction only.

Percent Trucks Crawling

ShoulderWidth  [20 = 1
Lane Yidth 120
Segment Length  [6.0 i‘ mi

(% Class | Highweay ™ Class Il Highway
" Clazs Il Highway

Analyziz Direction Wolume 444 wph

Oppozing Direction Wolure | 296 vph

Terrain Lewvel

JU-U TC5 Difference

-

0 midh

Grade ol % Length i

Peak Hour Factor, PHF
Trucks and Buzes
Recreational Yehicles
Percent Mo-Passing Zones

Access-Point Density

)
.
[ P2
ET
0 =i

—Average Travel Speed

Pazsenger-Car Equivalents for Trucks, ET
FPazsenger-Car Equivalents for Bz, ER
Heawy-vehicle Adjustment Factar, fHW
Grade Adjustment Factaor, fg

Directional Flow Rate, vi

Free-Flow Spesd
7 Measured

Field Meazured Speed, SFM mith
Obzerved Total Demand, v vehish

Free-Flow Speed, FFS 43.9 mith
Adj for Mo-Pazsing Zones, fip |29 midh
Average travel speed, ATSd 401 midh

Analyzsiz Direction

ﬁz_
hﬂ—.
0.988
1.00

523 poith

{* Estimated

Baze Free-Flow Speed, BFFS
Adj. far Lane and Shoulder YWidth, (LS

Adj. for dccess Point Density

Opposing Direction

IH—
]T.EI—
0.977
1.00

386 poith

Percent Free Flow Speed, PFFS

55.0 ik

2E midh
25 mih

a04 %
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Example #12: Model Results

Two-Lane Highways

— Percent Tinme Spent Fallawing

Heawvy-vehicle Adustment Factar, fHY

Grade Adjuztment Factar, fg

Directional Flow Rate, wi
Basze Percent Time-5pent-Following, BPTSF
Adjuztment for no-pazzing 2one, fnp

Fercent Time-5pent-Fallawing, PTSF

Level of Service and Other Perfarmance Measures

Level of Service, LOS
Walume-to-Capacity Fatio, vw/'o
Peak 15-minute Wehicle Travel

Peak-Hour Yehicle Travel

Peak 15-minute Tatal Travel Time, TT

Analyziz Direction

Pazsenger-Car Equivalents far Trucks, ET 1.0
Pazsenger-Car Equivalents far By, ER 1.0

522 podh
50.1
3813
734

D
0.3

Oppozing Direction
I'H—
i1 A

0934

1.00
350 pcih

i

=

784 weh-mi

2664 weh-mi

196 weh-hr




Two-Lane Highways
Workshop #26: Model Inputs

Input Data-

Diata for the analysis direction anly, Termrain Lewvel hd

Percent Trucks Crawling (0.0 TCS Difference 0.0 mith
Shoulder Width 40 i‘ ft Grade + T % Length mi
s 110 = Peak Hour Factar, PHF [oen
Segment Length  |17.7 :Z‘ mi Tk S and Blises ,4—‘ﬂz

" Class | Highway (" Class || Highway Recreational Yehicles 1] ﬁz
@ Class Il Highway Percent No-Passing Zones 70 iiz

Analyziz Direction Yolume 684 wph Aecess-Paint Dersity EE“_‘:I i

Oppozing Direction Yolume 456 wph

Average Travel Speed-

Pazsenger-Car Equivalents for Trucks, ET
Pazsenger-Car Equivalents for Bv's, ER
Heavy-vehicle Adjustment Factor, fHY
Grade Adjustment Factor, fg

Diirectional Flow Fate, wi

i~ Free-Flow Speed

" Measured

Field Measured Speed, SFM mi‘h

Observed Total Demand, v vehih

Free-Flow Speed. FFS 47.0 mi‘h
Ad for No-Pazzing Zones, fnp 11.9 mi'h
Average travel speed, ATSd 35.3 mi‘h

Analyziz Direction

1.00
VB3 posh

{* Estimated

Baze Free-Flow Speed, BFFS
Adj. for Lane and Shoulder YWidth, fLS

Adj. for Access Point Dengity

Oppozing Direction

]‘1.2—
m_
0.992
1.00

511 pcih

Percent Free Flow Speed. PFFS

5.0 midh

1.7 mih
6.3 mith

B0 %
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Two-Lane Highways
Workshop #26: Model Results

 Lewvel of Service and Other Performance Measures
Level of Service, LOS C
YWolume-to-Capacity B atio, »/c 0.45
Peak 15-minute Vehicle Travel 3363 weh-mi
Feak-Hour Yehicle Travel 12107 web-mi
Peak 15-minute Total Travel Time, TT 95.3 weh-hr
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Workshop #27: Model Inputs

Two-Lane Highways

Input D ata

D ata for the analysiz direction only.

Fercent Trucks Crawling

Shoulder ‘Width |E.EI vt
Lane 'Width 128 =y H

PR

Segment Length  [145 =~ mi

==

(" Clazs | Highway ¢ Clazs |l Highway
(" Clazs Il Highway

Analpziz Direction Yaolurme |353 vph
Oppozing Direchion Wolurme |'| Ha vph

Termrain I L evel

ID-D TCS Difference

Grade |+ J | % Length

Peak Hour Factor, PHF
Trucks and Buszes
Recreatonal Vehicles
Fercent Mo-Faszing Lones

dooezz-Point Density

=
|EE i

|13 i
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Workshop #27: Model Results

Two-Lane Highways

— Percent Time Spent Following-

Fazzenaer-Car Equivalents for Trucks, ET |1 A
Fazzenger-Car Equivalents for B, ER |'I i

Heawvp-vehicle Adjustment Factar, HY 1.000

Grade Adjustment Factar, fg 1.00

Baze Percent Time-5pent-Fallowing, BPTSF
Adjustment for no-passing 2one, fnp

FPercent Time-Spent-Fallowing, PTSF

Level of Service and Other Perfarmance Measures

Level of Service, LOS
Wolume-to-Capacity Batio, v/
Feak, 15-minute Yehicle Travel

Feak-Hour Yehicle Travel

Peak 15-minute Tatal Travel Time, TT

Analysiz Direction

Directional Flow B ate, vi 4M poih

37E
46.4
BB.2

C
0.24

Oppozing Directian
Iﬁi
1.0

09393

1.00
208 poih

%

4

1454 weh-mi

5119 weh-mi

0.1 weh-hr




Two-Lane Highways
Workshop #28: Model Inputs

~Input D ata-

D ata for the analyziz direction only.

Percent Trucks Crawling

Shouderwidth  [20° = &
Lane Width o = n

Segment Length  [15.0 jj mi

" Class | Highway
0 Class 1l Highway

7 Class || Highveay

Analysiz Direction Yolume

420 it

Oppozing Direction Yolume — |180 vph

Terrain lLeveI -

[T

Peak Hour Factar, PHF
Trucks and Buzes
Recrestional Yehicles
Percent Mo-Passing Zones

Access-Point Dengty

TCS Difference

Grade + > % Length

IU-U ik
i

e
s
=
E
[5 = imi

—dverage Travel Speed-

Pazzenger-Car Equivalents for Trucks, ET
Pazzenger-Car Equivalents for B's, ER
Heawy-vehicle Adjustrment Factar, HY
Grade Adjustrent Factar, fg

Directional Flow Fate, wi

 Free-Flow Speed

" Measured

Field Meazured Spead, SFM mith
vehih

Observed Tatal Demand, «

Free-Flow Speed, FFS 45.8 mith
Ad for Mo-Passing Zones, fnp (3.8 mi‘h
Awerage travel speed, ATSd 367 mith

Analpziz Direction

1127
IT.EI—‘
0996

1.00

469 poth

{* Estimated

Baze Free-Flow Speed. BFFS
Adj. for Lane and Shoulder width, fLS

Adp. for Sccess Point Density

Oppozing Direction
11 5
i‘l .0

0.990

1.00

202 poth

Percent Free Flow Speed, PFFS

55.0 riih

30 riih
63 mish

803 %
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Two-Lane Highways
Workshop #28: Model Results

Level of Service and Other Perfarmance Measures -
Lewel of Service, LOS i
YWolume-to-Capacity B atio, v/ .23
Peak 15-minute Yehicle Travel 1750 weh-mi
Peak-Hour Yehicle Travel EA00 weh-mi
Peak. 15-minute Total Travel Time, TT 476 weh-hr
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Two-Lane Highways

Workshop #29: Model Inputs

—Input Data-

[rata far the analvsiz direction only.

Percent Trucks Crawling

Shoulderwidth  [2.0 —_—] it
Lane Wwidth M0 = &
Segment Length |25 ii mi

" Class | Highway % Class Il Highway
7 Class 1l Highway

Analyziz Direction Yalurme B30 wph
Oppozing Direction Yolume {270 wph

Terrain Folling -

0o TCS Difference

ID-U mih

Grade + % Length mi

Peak. Hour Factor, PHF
Trucks and Buses
Recreational Yehicles
Percent Mo-Paszing Zones

Access-Paoint Density

o
=
o =
o0 Hx
10 = i

~fwerage Travel Speed

Pazzenger-Car Equivalents for Trucks, ET
Pagzenger-Car Equivalents for Bz, ER
Heawy-vehicle ddjustment Factor, (HY
Grade Adjustment Factor, fg

Directional Flow B ate, wi

Free-Flow Speed
i Measured

Field Meazured Speed, SFM mi‘h
Obszerved Total Demand, « vehith

Free-Flow Speed, FFS 445 mith
Adj for Mo-Pazzing Zones, np |20 midh
Average travel speed, ATSd 335 mi‘h

Analpziz Direction

15

fr
0.985

0.93

TES podh

¥ Estimated

Baze Free-Flow Speed, BFFS
Ad). for Lane and Shoulder width, (LS

Adj. for Accesz Paoint Density

Oppozing Direction

12.1—
m__
0.968
084

39 podh

Percent Free Flow Speed, PFFS

50.0 itk

20 ik
25 mizh

h2 X
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Two-Lane Highways

Workshop #29: Model Results

Fercent Time Spent Fallowing

Analyziz Direction Oppazing Direction
FPaszenger-Car Equivalents for Trucks, ET I'II]— 1157
Pazzenger-Car E quivalents for By, ER I'Ilili |1I]7
Heawp-vehicle Adustment Factor, fHY 1.000 0982
Grade Adjustment Factar; fg .99 0.86
Directional Flow Rate, wi 49 poth A76 poth
Base Percent Time-Spent-Following, BFTSF B2E X
Adjustment for no-paszing zone, fnp 265
FPercent Time-5pent-Following, PTSF |z X
Level of Service and Other Performance Measures
Level of Service, LOS D
Wolume-ta-Capacity B atio, w/c 044
Peak 15-minute Yehicle Travel 463 weh-mi
Feak-Hour Wehicle Travel 1675 weh-mi
Feak 15-minute Total Travel Time, TT 13.8 weh-hr
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Wrap-Up

Contact Information

= Tim White
= tim.white@kimley-horn.com
= (804)672-4705

= Brian Smalkoski

= brian.smalkoski@kimley-horn.com
= (651)643-0472
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