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1600+ Traffic Signals

Centralized Signal System with
dedicated communication links

170-type traffic controllers

Primarily fixed-time/pre-timed
operations

Nine (9) pre-programmed timing
plans
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Backgroun

No comprehensive | Some timings unchanged for
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)y M— e N retiming since 2003 | 30 years!

Inter-modal e Cars, Bicycles, pedestrians,
conflicts buses, streetcars, etc.

Redevelopment |e Nationals Park, City Center
activities DC, Walmart, Costco etc.

Changing travel
patterns & mode | Bike share, Streetcar, Metro
choices
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(ERRE= N [nstallation of new :
L . e 10+ every fiscal year
g e N traffic signals

Outdated e Cannot implement new
firmware features like transit priority
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Background

Commute Mode Share :
Last update: 07/13/2012 Increased Transit Use

Decreased Driving

Increased Walking
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Program Objective Function

“The central goal of the optimization project is to make DC traffic
signals safer and friendlier for pedestrians, improve bus running
times, and reduce traffic congestion and vehicular traffic

emissions.”
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Optimization Challenges

‘ Citizen complaints due to traffic pattern changes and conflict between modes
‘ Friction — Lack of left-turn lanes, bus blockages, parking maneuvers
‘ Presence of several diagonal streets
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Project Approach

Two- Phase
Implementation

e Phase 1: MUTCD
Compliance & system
standardization; Firmware
Upgrades.

e Phase 2: Data collection,
model development, and
optimization.
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Data | Signal Timing

Model Input

Management Optimization

Traffic Measures
Controller Settings

|

Pe rform ance Traffic Flows
Evaluation Deployment
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Project Approach — Phase 2

- ~, 3.North&
West

e Network Partitioning
— 4 Networks
— Range from 200 to 700
Intersections
e Priority Corridor “Quick”
Optimization
— Georgia Avenue
— Wisconsin Avenue
— 16t™ Street

» Adaptive Corridors

y;

2.Downtown rf

— Rhode Island Avenue // " ,Q 1.Southeast/
— New York Ayenue > ;__‘:_j;_\' 1 N Southwest
— Pennsylvania Avenue S R ~ “Anacostia”
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Progress
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Network #1.
Southeast / Southwest “Anacostia”
(203 Intersections)
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Anacostia Results

o Completed in March-
April, 2014

e 5timing plans

— AM, Midday, PM,
Weekend, Late Night

e Lowered cycle lengths
— Over half during off-peaks

» Travel Time Runs L =
— 13% network-wide travel | VI -:]' ‘

time savings over all peaks It g \—__ Southenst Southwest

Sighalized Intersections: 203

e Dptimization Complete

a 34% redUCtlon In dela‘ys ] B ., ' | -,_II"_-TIIIJ",prq:M“' = \ _
— 23% reduction in stops | St
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Anacostia Results — Bus Performance

Metro Bus Stop Arrival (18 Routes)
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Anacostia Results — Benefit-Cost

“Before”

Delay
(hours)

4,963,500

Stops

271,501,660

Fuel

Consumption

(gal)

9,265,100

CO

Emissions

()

647,646

NOx

Emissions

()

126,008

VOC

Emissions

()

150,102

“After”

3,476,780

238,149,260

8,035,600

561,676

109,284

130,172

Improvement

1,486,720

33,352,400

1,229,500

85,970

16,724

19,930

% Improvement

30%

12%

13%

13%

13%

13%

Annual Benefit

$40,186,042

$4,669,336

$4,795,050

$602,734

$237,353

$147,082

Total Annual Benefit

$50,637,596.48

Cost

$655,805.00

Benefit-Cost Ratio

771




DDOT Citywide Traffic Signal Optimization Services

Map data 82014 Google
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Anacostia Results Anecdotal (After)

L]
Fort Dupan | Park ';
L]
ihdge Pipgrpund
i
\
\

Map data 82014 Google




DDOT Citywide Traffic Signal Optimization Services

Network #2:
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Downtown Results: Vehicle Travel Times

PM Signal Timing Improvements

Legend - Travel Time Savings [ in minutes )
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Downtown Results: Vehicle Travel Times

1hr., 4 min. 57 min. 1hr., 32 min. 34 min.
saved per day saved per day saved per day saved per day

{ Hours
56 minutes
1* 5 hours 20 minules

# 8 hours 50 minuties

* 5 hours
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PM travel time before project®* 8 hours 22 minutes

AM travel time before project®
WE travel time aiter project*

& hours'6 minutes

WE travel time before project

Mid-day Lravel time after projet
PM travel time after project
4 hours 40 minutes

AM travel time after project

Mid-day travel time |

*Cumulative travel time over 60 corridors in Downtown Washington, D.C.
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Downtown Results: Bus Travel Times

Average Downtown WMATA Bus Route Travel Time
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Downtown Results: Bus Travel Times

23 min. 23 min. 54 min.
saved per day saved per day saved per day
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Mid-day travel time after project* 8.9 hours

AM travel time before project* 10.2 hours
AM travel time after project* 9.8 hours
PM travel time before project* 13 hours
PM travel time after project® 12.1 hours

*Cumulative travel time over 40 Bus Routes in Downtown Washington, D.C.
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Downtown Results: Pedestrian Timing
Improvements (

* Flashing Don’t Walk (FDW)
Intervals

— Re-calculated based on 3.5 fps

pedestrian walk speed.

— Increased or remained the same at )
82% (1,342) of the crosswalks.

 All Red (AR) intervals added at 42
Intersections.

 Flashing Walk displays changed to
solid Walk at 217 intersections.
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Downtown Results: Bicycles

Peak-hour bike traffic on Pennsylvania Ave NW

Pennsylvania

&

buffered citvwide
bike lane W
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Downtown Results: Bicycles

Before After

Travel Time Travel Time
(min:sec) (min:sec)

AM Eastbound 7:30 6:20

AM Westbound 8:30 7:30

MD Eastbound 8:10 7:20

MD Westbound 8:20 8:10

PM Eastbound 10:30 10:10

PM Westbound 7:45 8:10
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Downtown Results — Benefit-Cost

Fuel o) \[0) VOC
Consumption  Emissions  Emissions Emissions

(al) () () (kg)

Delay

(hours) Stops

“Before”

12,043,080

843,614,040

18,957,840

1,325,660

257,800

307,500

“After”

9,299,640

751,443,180

16,570,280

1,158,400

225,400

268,580

Improvement

2,743,440

92,170,860

2,387,560

167,260

32,400

38,920

% Improvement

23%

11%

13%

13%

13%

13%

Annual Benefit

$74,155,183

$12,903,920

$7,162,680

$1,172,660

$ 459,821

$ 287,230

Total Annual Benefit $96,141,494

Cost $2,150,658

Benefit-Cost Ratio 45:1
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Downtown Results — “Before” Vs
“After” driving videos
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Downtown Results — “Before” Vs
“After” driving videos
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Have you noticed anything different about DC's traffic
signals?

by Payton Chung =+ June 1, 2015

by Payton Chumg

Over the past two vears, and especially over the past few months, the

District Department of Transportation has re-timed hundreds of traffic
signals throughout DC. Mest recently, many stoplights downtown have
been reprogrammed, which means that the street network now works

very differently.

Some of our contributors have noticed, and have had
divergent reactions. Ned Russell says his ride on
Madisen and then onto 15th is lenger since the light
at 15th and Maine no longer synchron with the
previous light at Independence, especially considering

it's 2 downhill ride.

Jeff Lemieux thinks that there are longer cycles
overall, which make things easier for rush hour commuters from Maryland and Virginia

since there’s more time to clear intersections and also less box blocking

Personally, T've noticed that [ can now bioe across the Mall at 4th or Tth sireets without o
1

3 comments

hitting a red light in the middie

Regardless of whether you walk, biks. or drive to get amuend DCs streets, have
noticed a change m the tra

noticed—are cycles generally longer or shorter, betieLa 18] =ave thess changes
affected your travel patterns at all? Arpihew®Small changes to signal timing that could

improve safety?

43 commeats
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Downtown Results — Public Feedback

4.;1 = NBC WASHINGTON News Weather Investigations Entertainment Traffic Contests Cq

TRAFFIC > TRANSIT

DDOT: Traffic Signal Timing Changes Save
Drivers Time

By Marina di Marzo

Updated at 8:58 AM EDT on Tuesday, Jun 16, 2015

Changes to traffic signal timing are saving drivers time, according to the D.C.
Department of Transportation.
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Status update

Intersection Turning Movement Counts — 80%
Field Data Collection — 70%

Change and Clearance Interval Calculations — 70%
TS Drawings — 70%

Dial Sheets Phase 1 - 60%

Phase 1 Implementations (MUTCD Compliance) — 69%
Synchro Coding — 50%

Volume Balancing — 25%

Before Travel Time and Delay Studies - 65%

Signal Timing Optimization- 0%

Dial Sheets Phase 2- 0%

Field Implementation- 0%

Fine Tuning- 0%

Final Report- 0%
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Pre-Adaptive Traffic Signal Technology

e New York Avenue —
21 Intersections

 Rhode Island
Avenue —

19 intersections
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Status Update

Intersection Turning Movement Counts — 100%
Field Data Collection — 100%

Change and Clearance Interval Calculations — 90%
TS Drawings — 90%

Dial Sheets Phase 1 - 90%

Phase 1 Implementations (MUTCD Compliance) — 90%
Synchro Coding — 100%

Volume Balancing — 100%

Before Travel Time and Delay Studies - 100%
Signal Timing Optimization- 100%

Dial Sheets Phase 2- 0%

Field Implementation- 0%

Fine Tuning- 0%

Final Report- 0%




DDOT Citywide Traffic Signal Optimization Services

Network #4-
East (384 Intersections)
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Bus Priority Corridors — chk Optlmlzatlon

o 16t Street —
44 ntersections
e Wisconsin Avenue —

40 Iintersections
e Georgia Avenue —
45 ntersections




Status Update

Intersection Turning Movement Counts — 100%
Field Data Collection — 100%

Change and Clearance Interval Calculations — 100%
TS Drawings — 100%

Dial Sheets Phase 1 - 100%

Phase 1 Implementations (MUTCD Compliance) — 100%
Synchro Coding — 100%

Volume Balancing — 100%

Before Travel Time and Delay Studies - 100%

Signal Timing Optimization- 100%

Dial Sheets Phase 2- 100%

Field Implementation- 100%

Fine Tuning- 100%

Final Report- 100%
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16t Street NW Corridor
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Background

16th Street: Share of 16th Street: Share of 16th Street: Space
People Moved Vehicles Moved Used per Person
1008
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Quick Optimization Results

e Completed inJjuly’'14
Simulation models show significant savings
Travel Time:
— 18% (AM SB) and 51% (PM NB)
Stops:
— 42% (AM SB and PM NB)
Delays:
— 45% (AM SB) and 81% (PM NB)
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Quick Optimization Results — Field
HEVEIRIES

16th Street Southbound Field Measured Travel Times

5B AM (Before )
| 5B AM (After)
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Quick Optimization Results — Field
HEVEIRIES

16th Street Northbound Field Measured Travel Times

B MNB PM (Before)
H NB PM (After)

@
a
e
= 2
=
2
w
£
]
>
=
-1
o
[T




DDOT Citywide Traffic Signal Optimization Services

Bus Performance — S9

S9 16th St - North S9 16th St - South

— e

u BEFORE
(sep-13) mBEFORE

(Sep-13)
u AFTER
(Sep-14) . % AFTER
(Sep-14)
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Apr'i2 Aug '13

/ Network 1 - Southeast/Southwest
/ Network 2 - Downtown

Network 3 - North & West

/ Bus Priority Corridors - Quick Optimization
Pre-Adaptive Traffic Signal Technology Corridors

Network 4 - East
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Questions?

A. Wasim Raja, P.E.
Transportation Operations Administration

District Department of Transportation (DDOT)
Phone: (202) 671-2656

E-mail: wasim.raja@dc.qov




