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Chesapeake Bay Bridge







William P. Lane Jr. Memorial Bay Bridge - Background

« Two spans of Bay Bridge (nominal conditions)

* Northern span (3 lanes) carries WB traffic

* Southern space (2 lanes) carries EB

o

* Closing of ANY lane if a work zone in place
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» Contraflow supported by center 3 lanes

P

 Lane reconfigurations take up to 30 to 45

min., moving toward 15 min.

= VAN

* Lane configuration decision making typically 15

minutes
* Queues develop prior to reconfig during
peak season
« GOAL: Identify upcoming congestion with
sufficient notice to reconfigure the lanes

before the congestion occurs




Bay Bridge Queue Detection - Motivations

* Identify upcoming congestion with sufficient
notice to reconfigure lanes prior to severe

congestion
* MDTA engaged with the CATT Lab
 Identify current queues
* Predict future queues

* Optimizing capacity allocation on the bridge

Maryland
-ylran SPO rtation
MDTA gAuthority

From a manual To an automated
ad-hoc decision data-driven J . ) -

process system




® Bay Bridge Web App Functions
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Real Time Operational Insights and Queue Prediction
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Bottleneck/Queue Queue Detection
Prediction

Volumes and Speeds Cameras and Weather

R’}TIS https://baybridge.ritis.org/operations/



Bay Bridge Web App — Operations Functions
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Bay Bridge and Beyond

Real-Time Situational Awareness
e Traffic

o Speed/comparative speed/congestion/avg congestion || @ NenGoer sensors :

‘ DMS prEtlicg

V Layers

‘ Events o

’ QDET Sensors

« Dynamic message signs, CCTV feeds =y volume at Abutments
. Queues Lanes Traveling Westbound
® Trafflc events [ Probe Speed Data %
® Weather
: 900 VPH
« Traffic queues \/ Legend
- Real-time weather radar e it i 5

[l Lane closed stbound

Metric Thresholds )
Lanes Traveling Eastbound

* Volume and speed sensor insights with

Volume

complementary roadway lane diagrams D

2820 VPH
[l Volume greater than VPH

Measured by sensor:
JS 50 East, East of Oceanic Dr, AA17.20
Eastbound

Comparative Speed

<25% 25%-55% 55%-75% >75%
I — I




Bay Bridge Web App — Event Identification

Event Integration

* Work zones

* Crashes

* Reported congestion

 Faclility issues

* Roadway obstructions

* Dynamic message sign messaging

» The mapping of real-time weather
alerts from the National Weather

Service

<

Planned Roadway Closure
A =3

I 50 US 50 WEST AT BAY BRIDGE LN 3 TWO WAY OPS A

Queen Anne's County &A=

Planned Roadway Closure Started: 03/28/2023, 113 PM Description

) 38 P
Updated: 03/28/2023, 6:36 PM BB - WEST LN 3 CLOSED FOR TWO WAY

m m e

fe=4  MD 70 SOUTH BETWEEN CALVERT ST AND COLLEGE [ A Hryj‘
e o

AVE

Anne Arundel County

“| Started: 09/08/2022, 11:41 AM
Updated: 03/28/2023, 6:32 PM

Description
No description provided

VEHICLES OVER 5 TONS LANE
RESTRICTION AHEAD

Us 50 East Prior to EX 28 Bay Dale Dr.
ID: 8872
Updated: 03/28/2023, 9:50 AM

Overhead sign 10f 3
BACK TO LIST

BAY BR. 9 MI 9 MIN
1-95 9 MILES 10 MINUTES

—_— US 50 WEST PRIOR TO
US 50/301 West 2 miles prior to Exit 13 835 NESBIT RD (EB)
Us 301 2 1D: 2401Port(28859) . . . .

ID: 6516 ‘N “=*8  Updated: 03/28/2023, 2:1
Updated: 03/28/2023, 1:15 AM =
BAY BR. 21 MI 22 MIN

US 50 West at Skipton Creek D)
ID: 2204Port(29436)
Updated: 03/28/2023, 1:58 AM




Bay Bridge Web App — Volume and Speed Insights

Roadside Detector Volume and Speed

* Traditional radar sensors
* Bluetooth sensors with travel time

integration

. . . . Volume v Average Speed Travel Time to Bridge
[ La n e S p ec I fl C d ata VI S u a | Izatl O n S fo r from US 50 East, East of Oceanic Dr, AA17.20 EB from US 50 East, East of Oceanic Dr, AA17.20 EB from US 50 East, East of Oceanic Dr, AA17.20 EB
0 VPH 2500 VPH 0 MPH 70 MPH
S peed an d VO | ume e : | Suen Metric Thresholds
1 Volume
» Configurable speed and volume { ]
0 VPH 2500 VPH 0 MPH 70 MPH
legend for lane color renderin Volume gresterhen | _ 1200 | VP
g g B Volume greaterthan | 1500 | VPH
0 Vf’H - ZSOOIVPH 0 M‘PH . 70 A(IPH A
%BOVPH ‘TGMPH
1 Metric Thresholds
0VPH 2500 VPH 0 MPH Average Speed
60 VPH
— last reading: 03/31/23 12:06 PM last readin Average Speed IeSS than ‘ 45 ‘ MPH
. |

Il Average Speed less than MPH




Bay Bridge Web App — CCTV Integration

MDOT CCTV Video Feeds
« Additional layer to map

» Accessed via RITIS integration

today

» Configure your own video wall

» Supports multi-monitor ops

center configurations




Bay Bridge Web App — Weather

Weather Layer Insights

* NOAA near-term predictions
 FHWA RWIS sensors on the bridge
* Bridge wind speed

* Advanced Weather Data

Bay Bridge Volume at Abutments

Lanes Traveling Westbound

o shows the complete RWIS feed o
from the center of the bridge **
* Weather radar —

'Iq \
v B e
Bay Bridge Overview
Queueso Events
Westbound
16 USSDEasYV:
@ ‘BAY BRIDGE PHAS E L
No Qu
o7 woi
® |
Eastbound
No Qu
@ ArtonEuant us soEasTaexTd

> Layers G‘,
V' Legend
@=® Bottleneck head and queue
a W Lane closed
Weather
>75%
| |
-~
Annapolis, MD
heove tibinsp
Scattered showers and thunderstorms -

before 5pm, then scattered showers

and thunderstorms. Mostly sunny, with

a high near 75. Southwest wind around
25 mph, with gusts as high as 40 mph. ¥

On Bridge
Air Temp: 65 °F
Road Surface Temp: 85 °F

Precipitation Type: None

West  East r
Wind Speed: 31 mph 28 mph
Wind Gust: -
Wind Direction: S S

Advanced Weather Data




Bay Bridge Web App — Queue Prediction View

Queue Start: US-50 E @ WILLIAM P LANE BRG TOLL
PLAZA

Queue End: US-50 E @ OCEANIC DR/EXIT 32
Current Queue Length: 0.3 Miles

Queue Prediction

* Hypothetical lane

Travel Time From End of Queue: 1 Mins
Travel Time From End of Queue to Bridge: 1 Mins

configurations Significant -
eastbound
congestion
o Open/closed/reversed redicted

« Current and Forecasted St

p—

Queues

US 50 Eastbound Before Bridge =» o

o Up to 30-minute forecast

« Existing queues

 Forecasts with level of

certainty

Queue Length

0 Mi

WILLIAM PRESTON LANE BRIDGE

4 Miles
1 + Head of queue: WILLIAM P LANE BRIDGE TOLL PLAZA
WHITEHALL RD/EXIT 31 ; : Queue length: 1.9 Miles



https://drive.google.com/open?id=1CecKWnTlaADL4_v0B9FbFA1gLrG82kva&usp=drive_fs
https://drive.google.com/open?id=1CecKWnTlaADL4_v0B9FbFA1gLrG82kva&usp=drive_fs

Bay Bridge Web App — Queue Prediction View (detail)

Models Back to Monitoring View ==

Current Bridge Conditions Queue Length  Legend Events
— Head of queue Segments with speed below 60% of free flow speed
— Predicted head of queue Predicted segments with possible queue Predicted segments with certainty of a queue €(0) (2 ©)
== Predicted custom conditions Predicted custom segments with possible queue Predicted custom segments with certainty of a queue

Lane Status

Open <~ US 50 Westbound Before Bridge Current: 3:48pm Predicted Values -
om ! o
8m H
Lane Status )
m
Open O Lane Reversed
6m ! br
£
=)
g sm 5m
<
®
Lane Status 3
3
4 4m
Closed Lane Reversed il
M | CASTLE MARINA RD/EXIT 39A
2m : 2m
THOMPSON CREEK RD/DUKE ST
i MD-8/EXIT 37
om y e e
Lane Status 3 20pm 3. 25pm 3:30pm 35pm 340pm 345pm 3 50pm 355pm 400pm 4 05pm 410pm
Open CJLane Reversed
US 50 Eastbound Before Bridge =»
om . am
Lane Status " '
Open
m ] .,
6m ' -
g .
Weather § 5m ;
- : :
g : :
g am \ 4:11pm
On Bridge A e B ! '
nnapolis, ; Current bridge lane status as of 2:51pm
Air Temp: 75 °F o : Lane 1 - Westbound
Road Surface Temp: 97 *F Mostly sunny, with a high - i t::: §:‘c".§’s':.§'"""
Precipitation Type: None near 80. South wind around S E e : Lane 4 - Eastbound
16 mph, with gusts as high 2m ¢ Lane 5 - Eastbound 2n
West  East as 30 mph WHITEHALL ROVEXIT 31 | | | 3 Predicted Queues: |
Wind Speed: 38 mph 31 mph 3 Head of queue: WILLIAM PRESTON LANE*RIDGE
Wind Gust: - - m 1 g Queue length: 3.5 Miles
) Advanced Weathe OCEANIC DRIEXIT 32 | & Head of queue: BAY DALE DRIFERGUSON RD/EXIT 28
Wind Direction: 8§ SE r Data | 1 ¢ Queue length: 0.9 Miles
om 5 m
20pm 525pm 330pm 35pm 340pm Spm 4:00pm 410pm +15pm



https://drive.google.com/file/d/1CecKWnTlaADL4_v0B9FbFA1gLrG82kva/view?usp=sharing

Bay Bridge Web App — Queue Prediction View (video demo)
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RITIS — Bay Bridge Web App Resources

 Bay Bridge Web App Video

Tutorial
* https://vimeo.com/803837172

» Copy of today'’s slide deck

. MDTA - Bay Bridge Queue Detection
* (Click here Prediction and Monitoring Web App

More from Michael L Pack

Chesapeake Bay Bridge Queue Detection, D Hioriaynesixiior

 Personal demo of app

Prediction, and Monitoring Web App

rayers@umd.edu -

NPMRDS-Webina...
>De Q0 83 Qo0 ' Download 4] share S b

This is an instructional video for how to use the Bay Bridge Queue Detection, Prediction, and Monitoring
application. The video covers all the available features of the product and how the application can be used for

of the produc! i «,, Probe Data Analyti...
monitoring the current bridge status and traffic leading to the bridge, as well as the predicted traffic that may be c
30 1 cation o S A A in reconfiauring



https://vimeo.com/803837172
https://docs.google.com/presentation/d/1Y9e6Mkfrr_HT5U-4dPfAPNJZ6PC60IeN?rtpof=true&usp=drive_fs
mailto:support@ritis.org
https://vimeo.com/803837172
https://vimeo.com/803837172

% Thanks!

Rick Ayers
703.989.3221

rayers@umd.edu

cattlab.umd.edu
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