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Presentation
Overview

* Michigan's first managed lane,
US-23 Flex Route

* ATM strategies and components

* Next, [-96 Flex Route

* Similarities & differences
* New strategy, ramp metering
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US-23 Flex Route -
Background

* Located north of Ann Arbor, 8.5
miles

* Operational issues

* Recurring directional peak hour
congestion

* Non-recurring congestion
* |ncidents

* Public outreach began 2013
* System fully operational 2018




Active Traffic
Management (ATM)

Strategy

o Low Light CCTV Camera
[l

/— Overhead Gantry

* ATM strategies: i =
. Lane Control Sign - Small Dynamic
* Dynamic shoulder use Message Sign
* Overhead lane control signals
* Variable speed advisory
* Small & large DMS
* Surveillance & detection
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* 93 land control signs
* 9 small DMS
* 3large DMS

* 11 microwave vehicle detection

@ Existing Video Camera

e Existing Dynamic Message Sign (DMS)

° 2 1 | OW- | | g ht cameras @ Froposed Dynamic Message Sign (oMs)

@) Proposed Gantry (3 Lane Control Signs (LCS), 1 DMS)

@ Proposed Gantry (3 LCS)

* 11 miles of fiber/conduit @~ g0z

O Proposed Emergency Pull-off Location
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Operation of the
Flex Route

* Median shoulder used for directional

peaks
e Southbound from 6:00 to 2:30 AM
* Northbound from 3:00 to /:00 PM

* Operator confirms that the shoulder is

clear
* By Freeway Courtesy Patrol
* By cameras

* Also, system alerts when congestion
thresholds are met




Dynamic Lane Use Example
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1-96 Existing Corridor Conditions

* 12-mile segment of Lansing- * Frequent incidents w
Detroit corridor .

INTERSTATE

nconsistent travel time reliability

* Recurring directional congestion .
* 163,000 vehicles/day

- xisting wide median shoulders

Kent Lake

| Road to 1-275 /
I 1-696 / M-5




Differences between US-23 and I-96 Flex Routes

General Purpose Lanes 2 3
Existing Freeway Lighting One interchange Some
Small DMS Placement Strategically placed* Every other gantry
Variable Speed Advisory (VSA)** Automatic when shoulder is Automatic when shoulder is

open with max speed of 60 mph open and speed drops below
determined threshold

Ramp Metering No Yes

*Lesson learned - every other gantry preferred

“*VSA provides a dynamic speed advisory that adjusts based on operating conditions



Managed Lane Solution - Part-Time Shoulder Use

CCTV |
Lane Control Signs

Peak Period Median
Shoulder Use

Microwave Detectors

Small DMS

Gantry




-96 Flex Route -
Operational
Scenarios

Free flow traffic
Recurring congestion
ncident response

Special events

Roadway — maintenance
activity

VWinter maintenance operations

ke

~ O

System offline

LEFT LANE
CLOSED AHEAD
MERGE RIGHT

LEFT LANE
CLOSED AHEAD
MERGE RIGHT
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Ramp Metering Considerations

* National Survey of Best Practices ¢ Functional Considerations:
* Hours of Operation

* Localized vs. central system
* Pre-timed vs. adaptive

* Algorithms

* Design Considerations:
* Ramp geometry - loop vs. diamond

* Signal heads configuration, signing,
detection, enforcement, etc.

Intermediate Demand

Ad\gnced Queue Detection
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** AASHTO required Is 1,620' which is conservative, 805’ Is Arizona DOT required. Loop Ramp Acceleration Only Needs to Meet Loop Speed.

*** Ramp/Loops need to be 22" wide at meter location. A minimum of 50 ft of uniform standard 16 ft ramp width, or 18 ft in the case of

widenad loops, should be providad at the ramp nese whan taparing @ut the additional materad ramp width,



Sighal Head
Configuration Options
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Advance Warning Sign Options




[ sTOP ONE

HERE ON VEHICLE ] VEHICLE
RED PER PER GREEN
GREEN EACH LANE

T moss " Rioza R10-29

Signing

Sign Designation Sign Plcture
METER
ON

Options

210 WEST
METER ON

PREPARE

WER-3 (CA)

FLASHING

WHEICAD

Wa-3 W3-8

TO STOP




Envisioned
System

* Advance warning & signing

Signal head configuration

Detection

Enforcement light

Enforcement parking area
CAV-ready

RAMP
METERED
WHEN
FLASHING

.
==

FLASHING

=
Detection to make sure

vehicle queues do not
reach the arterial street




Average Travel Speed - Weekdays
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Advisory Speed Compliance
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ATM Benefits

US-23 Findings I-96 Expected Benefits (flex lane and

* Overall improvement in speed, crashes, travel time and ramp metering Combined)
travel time reliability

e SBUS-23 results 1. Improved Safety

- 50% improvement in TT Reliability * Reduced rear-end crashes

* SminreductioninTT * Reduced merge crashes

* 19 mphincrease in speed

* 3.0 benent/cost ratio 2. Improved Travel Time Reliability
* NBUS-23results * Improved travel time reliability

o 2/% improvement in TT Reliability  EBmorning - up to 65%

* 14 minreduction TT « WB afternoon - up to 75%

* 6 mphincrease in speed * Reduced peak period duration

* 3.01 benefit/cost ration * EBmorning - up to 80%

* WB afternoon -upto 6/%



Conclusion

* Flex Route initiatives successful, demonstrated benefits on
o SRS

* Expansion planning underway for US-23 corridor

* Extensive examination of ramp metering alternatives on |-
96

f "|[ANN ARBOR
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Thank You!

Questions?

Erik Minge, PE

SRF Consulting Group, Inc.

(763) 249 - 6739

[SRF


mailto:eminge@srfconsulting.com
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