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WHAT IS THE STEVE PROJECT?

Signal Timing, Evaluation, - [41_
Verification & Enhancement = o~

134¢ch

. CLARK COUNTY WA

=1
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. 2016 TO 2019

. FIVE CORRIDORS < 99th
>
. KEY ELEMENTS OF PROJECT
Bluetooth design
Signal retiming T8th & Padden o

Framework for MOEs

Corridor before/after evaluation
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WHAT IS THE STEVE PROJECT?

Installed BlueMAC units along corridors to collect
travel time data - BLUETOOTH DESIGN

BASELINE CONDITIONS
[] OBJECTIVES
[0 NEW TIMINGS
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NE 78th Street / NE Padden Parkway

ME Hazel Dell Ave to NE 941h Ave

Corridor Overview

Length 4.8 mi
Functional classification Other principal arterial

Typical cross section 4 lanes with turn lanes
Accass management Centering barrigr on Padden Fkwy
Transit routes. C-TRAM route 78

Eike facilities Bike lanes in each direction on NE 78th 5t
from ME Bth Ave to Padden Pkwy.

Mixed-use path on south side of NE

[ Sty Corrider O —r———y
SPUI -

Trafi Signl (G o, ESp_eed I

Traffic Signal (WSDAT) . Em_nmgmd Zn_nng |

Padden Pkwy.
Signal Control Traffic responsive.

Adaptive coming in 2017. { @
MNotes Transit signal priorty planned at NE Hwy ]

99 signal.

Signals at ME Andresen Rd, I-205 5B,
and |-205 NB to ba annexed by City of
Wancouver in naar term.

Corridor Operational Objectives

9 : _ o s Sty Comidor Critical Sagment  Cootcinaled Signal Grcup
S I P kssues (sea fablel = Heauy Venice () ey
im.” ovement :'- ---‘I P
2. Manage eastbound gueues from 1-5 NB ramps to NE Hv KE‘}" Issues Map = Y Teficsgra T .m.alm'
3. Minimize backups on I-5 NB off-ramp. Key Issues
B Ty T I " — ) High pedestrian volumes at NE Hazel Dell Ave. {® High NB and SB volumas on NE Saint Johns Rd. Railroad
Manage westbound queues al NE 47th Ava
. ' @ Frequent emergency preemption at NE 5th Ave disrupts signal preemption due to switching at Rye yard and Linde Gas stops
coordination, vehicular movements at NE 47th Ave and NE Saint Johns Rd
Typical Signal Timing Cycle Lengths (sec) @ Heavy eastbound left tum movements. Queuing from 5'“";'“ ar’::mmm ':ﬂd"k';"’ en EE :f'lﬂu’ftﬁ[’i““ﬂ‘é”:g; .
westbou c backs up onto railroad tracks. ve
Coordination group  AM peak (7-9)  Midday (11-1) PM peak (4-6) nmﬂ:‘w"d k'jght tum mavements backs onta I-5 off-ramp during signal programmed to clear westbeund queve on railread when
HE oS 100120 Lilaia 100 ® High paha ate and high pedestrian volumes at NE Hwy 99 el
gh crash rate an estrian vo a wy 99. ® signal
ME Padden P 110-140 120-140 120-140 ignals cperate as two separate systems. Signals from NW 9th
on Plwy Planined pedestrian hybrid baacon neerby may impact signel Ave (west of the corridor) to NE 25th Ave are coordinated
- coordination. throughout the day. Signals from NE 25th Ave to NE 47th Ave
Fo *,E D KS URINERSITE of WASHINGTON @ Adaptive signal timing will be installed in late 2017 join coordination typically during the PM peak.
%ﬁ &p Portland State April 2017 Clark County Signal Timing Evaluation, Varification, and Enhancement Project CRP #352122 — Carridor Atlas Page 1

78TH STREET-PADDEN PARKWAY CORRIDOR ATLAS
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Corridor atlas describes the
baseline conditions, key
Issues, and corridor
objectives.

It guides signal timing
development, implementation,
and subsequent evaluation
process.



WHAT IS THE STEVE PROJECT?

Installed BlueMAC units along corridorgiQeaits6rH DESIGN
travel time data

Developed coordinated signal timing pIa 9" RETIMING
SynchroGreen adaptive system was |mpleme ed In

2019 on three of the corridors: 139th, Hwy 99, and
78th-Padden

. HOW DO YOU EVALUATE THE EFFECTIVENESS OF THE
NEW SYSTEM?

DKS PORTAL USER GROUP MEETING « MARCH 18T, 2020






EVALUATION APPROACH

Review of typical MOEs

Regional Goals
FRAMEWORK OF MOES

—~ Corridor Objectives

[] Shortlist of Potential MOEs
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EVALUATION APPROACH

PERFORMANCE MEASURE
OPERATIONAL OBJECTIVE Travel ~ avel  porsrgor  Percent

) Time e Arrival on
Time Reliability (split failure)

Green
Progress directional traffic flow

| bebeen BFcifclBgh OENIRES| FOR_ARTERIAL OPERATIONS

Queue management of specific
movement ®
at specific location

Minimize queue length or spill back ® ® ®

Maximize throughput ® ® ® o

Maximize green utilization
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S

FOR EACH CORRIDOR:

OBJECTIVES
POTENTIAL MOES
INDIVIDUAL MEASURES




CORRIDOR EVALUATION

139th
SYNCHROGREEN
I 34th
ADAPTIVE
787% STREET AND PADDEN RAILROAD CROSSING
5
S = PARKWAY I-5 INTERCHANGE

CROSSES HWY 99

78th & Padden

Corridor Objectives [] Potential MOES [] Individual

Measures- .
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Performance Measures For
78th-Padden Before/After Evaluation

Operational Objective Performance Measures

Corridor: NE 78th Street / NE Padden Parkway (NE Hazel Dell Ave to NE 94th Ave)

e |[Travel time and
1. Progress traffic eastbound and westbound from NW . [Trauel time reliability }
9th Ave to NE Hwy 99. (EB and WB from NW 9th Ave to
Hwy 99)
e Percent arrival on green (EB
2. Manage eastbound queues from |-5 NB ramps to NE between |-5 ramps and Hwy 99
Hwy 99. during PM peak)

= Split failure diagram

[Percent arrival on green |(WB
petween Saint Johns Rd and 47th
Ave)

{Travel time and travel time }
reliability”

Split failure diagram

Split failure diagram

(I-5 NB off ramp)

3. Manage westbound queues at NE 47th Ave.

[ ]

4. Minimize queues on |-5 NB off-ramp.

DKS



78™ ST-PADDEN PARKWAY
CORRIDOR EVALUATION



TRAVEL TIME & TTR

Safeway

s &
glllle - §
WBdropfﬂne || | ;‘E

d NE 13TH AVE
P

W
."""l--.._____ w
.

| NE 16 TH AVE

‘t"h Wl | M N, _"__.-"'F '.J:_
1 ,m [ N
a 1635 5
I I seeen
A JIJH &P

Overview Map

PERFORMANCE METRIC USED:

TT AND TTR BETWEEN 9TH AVE AND HWY 99

Use travel time and
travel time reliability
to assess traffic
progression

Obj. 1

Progress EB and WB
traffic between 9t Ave
and Hwy 99




TRAVEL TIME: (WE) HWY 99 TO NW TH AVE

After

(pasz woek)

Average Travel Time
I
F

Gam Fam 1Zpm ipm Gpm

Moarning Rush Evening Rush
& 5

TRAVEL TIME: (EB) Nw 9TH AVE TO HwWY 9%

After

[past wesk)

Average Travel Time

fiam Sam 12pm Ipm fpm

Marming Rush Evening Ruzh

Fpm

9pm

HOURLY

BEFORE: 4/25 - 5/24, 2019
AFTER: 9/8 -9/28, 2019



Standard 5th Parcentile Q5th Percentila

. . . ) Planning Time
Period \ : . Deviation Travel Time Travel Time ; .
Time (mm:ss) Index*

Mean Travel

o {rr155} (mm:ss) (mm:ss)
Before 3:49 1:56 1.18 714 3.81
After 2:08 1:99 1:18 734 3,88
WESTBOUND

OVERALL

EASTBOUND
Mean Travel Standard Sth Percentile 95th Percentile Planning Time
Period viean fravel Travel Time Travel Time anning 1ime
Time {mim:ss) R S . e Index
' ’ {MM.ss} {MIM:ss) (mm:ss)
Before 3:24 2:02 1:33 8:12 4.32
After 331 1:49 1:46 711 3.79

“Planning times index is the ratio of 35th percentile fravel time to the free-low traval me.

BEFORE: 4/25 - 5/24, 2019
AFTER: 9/8 -9/28, 2019
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Mean Travel Standard 5th Percentile 95th Percentile
Period S =V Deviation Travel Time Travel Time

Planning Time

Time {mm:ss) (mm:ss) (mm:ss) (mm:ss) ijzlzes
Before 3:49 1:56 1:.18 714 3.81
After 2:08 1:99 1:18 734 3,98
WESTBOUND

RELIABILITY

EASTBOUND
Mean Travel Standard Sth Percentile 95th Percentile Planning Time
Period viean fravel Travel Time Travel Time anning 1ime
Time {mim:ss) R S . e Index
' ’ {MMm:.ss} {MIM:ss) (Mmm:ss)
Before 3:24 2:02 1:33 8:12 4.32
After 331 1:49 1:46 711 3.79

“Planning times index is the ratio of 35th percentile fravel time to the free-low traval me.

BEFORE: 4/25 - 5/24, 2019
AFTER: 9/8 -9/28, 2019
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TRAVEL TIME & TTR

& ?PLDDE PKWY
- ﬂg | sPEED
& ___;{ SUI"

NE 78TH ST

E47TH AVE

queue
management

Obj. 3

Manage WB queues at
47t% Ave (near railroad
crossing).




AFTER

BEFORE
b o« + s Pean 95th « s+ Mean Sth 95th
":-'\.".!ﬂ-:‘r'”-'I il I:Ic w
o
& b
S 5.00 2 =0
= -
= 4.00 = 40
] [
£ E zn
- T 28 .
EEDD L. alb .-i"""'al-i-l.-..,,, R |""""‘.i'
m L. B -.‘.“-l".-‘.'.lqnl-.'..'-l.‘.'. ||: oaomonom & l..'_-il.."‘.
"1|'||'| PR SEEE e 1.0
.00 0.1
5 6 ¥ 8 9 10 11 1 13 14 15 1 17 18 19 20 21 3 5 7 E 9 10 11 12 13 14 15 16 17 18R 19 20 21
Time of Day (Hour) Time of Day (Hour)

BEFORE: 4/25 - 5/24, 2019
AFTER: 9/8 - 9/28, 2019

PORTAL USER GROUP MEETING « MARCH 18T, 2020 21

DKS




BEFORE AFTER

— G| P 35th w = fiean Sth  e—GLth

F.on 1.0
= §.00 = B
o al
S 5.00 5 50
= £

=

£ a00 =T
:__l o
£ 300 M E o
= ol
1] o }
= 2.00 . . T
T Lant P L L LI AL I I I
[ jop oerrtt o T Tt ey s 1.0

Q.00 0.

=1 5] ? 8 9 10 11 1% 13 14 15 16 17 18 19 20 21 5 b 7 B 9 1 11 12 1% 14 15 16 17V 1B 1% 20 21
Time of Day (Hour) Time of Day {Hour)

WHAT MAY HAVE HAPPENED?

1. AREB

2. ARE TH

3. WERE ADAPTIV
4. DID SIGNALS D
5. WHAT DOES T
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TRAVEL TIME DATA CAN BE
USED TO EVALUATE ARTERIAL
OPERATIONS, WHEN THE
LOCATION IS
REPRESENTATIVE AND THE
DATA IS WELL CALIBRATED.



PERCENT ARRIVAL
ON GREEN

8
\ 780!
4-4_5J€ 50P

NE 78TH ST

E47TH AVE

Obj. 3

Manage WB queues at
47% Ave (near railroad
crossing).

queue management




PERCENT ARRIVAL ON GREEN

WHAT DOES A PERCENT ARRIVAL ON GREEN DIAGRAM LOOK LIKE?

Bangerter & 5400 5, NB (3/21/201 3)

Pl . . —
-] BRGT 1 green time in pattern 7 and 77% of
1 I. ,I I*a - N I
o w1 1 & dga W vehicles arrive on green.
150 — P " e ———
'_z ]
]Eﬂ i LL: e AET I_. - -J-_._‘, TR RTHL Hr"l—'r = T :.I
e ! b &
:':l,l.- :. -Ij-_ !:rl.l ] ﬂ- CF . 4 ﬂ _
-T H: "1 fit ool - .
: i ¥ q‘.-_;.__'-___: B e Vehicles arriving on green

Cicha Time [Soeconds|

Vehicles arriving on red
(upstream left turns?)

LIPor- ..
e
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PERCENT ARRIVAL ON GREEN

Purdue Coordination Diagram

Conmtroller: 3386 CCPW - NE 7hth 5t at NE Phascs: 2 Orverlaps: [Nothing] Time: (871172019 6:00:00
4Tth Av - Sud 8 FYA
Coord Phase/Owerlap: PH2 Detectors: 47 48 Start Color; Red 9/11/2019 5:59:59
W raten I =
------ Metric 00 | EI L 500
— G-PHZ |
¥-PHZ 450 | oo
— | Trafficware
—V-PHZ | 400 - .
® oo | ™ provides a
350 -| J :
0o diagram and a
— = =
| | .. s Mmetrics table
" { [ a =
g 280 \ | § for a given day.
" , - 400
200
- - i - 300
150 | AR
100 . .:i _: i!. ¢ I|h 'Ir" 4 - 200 ) Lo
- , ol = \/ehicles arriving on green
50 | : h!:wt.li:iii‘:" i - - 100
B AT e e g e === \/ehicles arriving on red
600 AM B8:00 AM
Percent arrival on greensuu'csk’ / Percent of green time
Name From To Pattern]| PoG% | PG% PR

PH2 06:00:001 | 06:16:06 | 254 | 7209 | 4740 | 1.52

PH2 12:00:03 17:59:47 20 8768 | 77.93 113

SOURCE: CLARK COUNTY TRAFFICWARE ATMS.NOW SYSTEM

DKS
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PERCENT ARRIVAL ON GREEN

PROJECT OBJECTIVE o

Manage westbound queues at
NE 47th Ave.

Better arrival on green in “after”

period.
RELEVANT PERFORMANCE MEASURE Shorter effective cycle lengths in
Westbound between Saint Johns Rd and 47th Ave: “after” period.
Percent arrival on green
SUMMARY:
% ARRIVAL ON GREEN: WB 5T JOHNS RD  Westbound traffic at 78th St/47th

Ave experienced

73~ in “after” period
83% BEFORE 88°% B AFTER

* (Indirectly) Queuing conditions
be better in “after” period.
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A COMBINATION OF TRAVEL
TIME AND ATSPM MAY
BETTER INDICATE THE
EFFECTIVENESS OF QUEUE
MANAGEMENT.



SPLIT FAILURE
(ROR5/GOR)
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SPLIT FAILURE (ROR5/GOR)

WSDOT - NE 78th St at [-5 SPUI Signal 03340 Overlap: 6 Northbound
Wednesday, September 25, 2019 12:00 AM - Wednesday, September 25, 2019 11:59 PM
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SPLIT FAILURE (ROR5/GOR)

WSDOT - NE 78th St at [-5 SPUI Signal 02340 Phase: 7 Northbound
Wedne;daﬁmber 25, 2019 12:00 AM - Wednesday, September 25, 2019 11:59 PM
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SPLIT FAILURE (ROR5/GOR)

PROJECT OBJECTIVE {)

Minimize backups on
I-5 northbound off-ramp.

RELEVANT PERFORMANCE MEASURE IS QUEUE BETTER?

Northbound at [-5 off ramp:
Mumber of split failures per day

NORTHEOUND AT I-5 OFF RAMP:
NUMBER OF SPLIT FAILURES

Before After

8.5 per day 6 per day

BASED ON TWO DAYS OF DATA, EACH PERIOD.
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TRAFFICWARE'’S DIAGRAM IS
NOT THE BEST TO INTERPRET.

MANUAL PROCESS IS
NECESSARY WHEN
COMPARING DIFFERENT TIME
PERIODS.



KEY TAKEAWAYS &
LESSONS LEARNED



KEY TAKEAWAYS

e verify signal patterns

/* MEFHieea@AaR| operations mode (TOD

Coord/TR/Adaptlve) and TOD atterns

D%@Eﬁjg\es the right “ before TAgE’ a ter

pe{d&dﬁon « Subsection
Ensures apples-to-apples compacisan
KEY TAKEAWAY PP MRALLE

° TraV@JbI!me s a 3" party, §@{erakeaway

« Exh&ast'multiple resources whgn.ipyestigating
Su§‘t5T?ﬁt8US data - Subsection

» reading ATSPM data | ubseen

 Each graphic shows a single day - No
aggregation
e Good visual, but not easy for comparison (e.qg.

SCPF!\I!ES;EQRIOIUL;IMrEglzG e MARCH 18T", 2020

ﬂl’\"— AIIIAAMIIAAIAAAA



THANK YOU

SHAPING A SMARTER
TRANSPORTATION EXPERIENCE™ D K
DKSASSOCIATES.COM

AN EMPLOYEE-OWNED COMPANY
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