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Purpose of Demonstration Project

 Demonstrate Australian Managed
Motorway concept in Colorado

* Improve throughput, travel time,
reliability, and speed performance
on [-25

e Minimize cost of deployment




E@ Agenda

e Project team introductions
e SMART 25 Corridor
 Managed Motorways Background

e Schedule
e Qutreach
e Question & Answer



SMART 25 Corridor

@ |-25 Study Corridor
0 Interchange




E@ Coordinated Ramp Metering

Intelligent system optimizes flow along entire route

* Algorithms resolve complex traffic problems to prevent
congestion

All freeway entries are metered
* Metering rates differ for each ramp
* Tailored solutions

Coordinates entry ramps to:
* Balance queues and wait times

e Utilize ramp storage across system




@ Coordinated Ramp Metering

Ramp signals balance entire system
* Responsive to freeway conditions as a system

* Prevent backups into any given arterials

* Queues managed to the total storage space S

provided by all ramps 8000

Ramp signals only switch on when needed 7000 -

6000
Signal timings change every 20 seconds

5000

Flow (veh/h)

4000

3000

2000

1000




E@ Melbourne Experience

Results of Managed Motorways on M1 freeway:
* Throughput increased up to 25% during peaks
* Traffic speeds improved 35%-60% during peaks

* |Improved overall travel time reliability between
150% (AM peak) and 500% (PM peak)

* Prevented backups onto adjacent roadways




e SMART 25 Concept

Deploy Managed Motorways Concept
* Data Collection Period (3 months)
* Temporary Pilot Demonstration (6 months)

* Performance Evaluation Report &
Stakeholder workshop

* Fallback to existing CDOT system




@ Ramp Meter Locations

All entrance ramps must be metered
* 18 individual entrance ramps
* 3 freeway to freeway system ramps
* |-225
* C-470
® E-470




E@ Freeway System Ramp Meters

Freeway to Freeway metering necessary

Managed Motorways will not work without
full system control

* Activated only when needed

e Control of “last resort™




E@ Contemporary Traffic Theory

Maximum flow rates described in HCM (~2,300 vphpl)
* Rarely achieved in practice

* Traffic flow extremely unstable near critical capacity

NB I-25 - Arapahoe Rd - April 27, 2016
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Contemporary Traffic Theory

e

NB I-25 - Arapahoe Rd - April 27, 2016
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e

Contemporary Traffic Theory

NB I-25 - Arapahoe Rd - April 26, 2016
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Contemporary Traffic Theory

NB I-25 - Arapahoe Rd - April 28, 2016
2,500 Max Flow ~ 2,100 vphpl 80

Avg. Flow ~ 1,400 vphpl

2,00 f "1*‘*,\4\ (
. A
| ! gt -
m i w

(n
%) ]
3

>

Speed Drop

g
Speed (mph)

Flow (Veh/Hr)

10
0 0
6:00 6:15 6:30 6145 7:00 7:15 7:30 7:45 800 815 8:30 845 9:00 9:15 9:30 9:45 10:00
Time (AM)
—Lane Flow —Average Speed

14



E Impacts to Adjacent Roadways

Current I-25 Conditions SMART 25 Conditions

« Ramp queues inferred « Better understanding of ramp storage
« Limited detection - Additional detection

- Maximum vehicle storage set for each ramp

« System-wide control
- Ramp queues balanced throughout entire corridor
- Improvement in 1-25 vehicle throughput
- Prevent impacts to adjacent roadways

« Congestion when [-25 is saturated
- Significantly lower throughput
- Ramp queues already having impact
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E@ System Activation

Data Collection Period

e 12 weeks

* Calibrate system based on existing traffic performance

* “Before” case for evaluation

Phased Activation (Soft Launch)

* First 8 weeks of pilot operations
* Incremental roll-out of system (5-10% at a time)

* Adjustment period for drivers

Ability to add new parameters as issues arise

* Freeway to Freeway ramp meters NOT ACTIVATED
Full Pilot Operations




Ramp Improvements
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: E@ Minor Widening Less than ideal

(Additional pavement storage & discharge
required outside of EOP) capacity
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E@ Vehicle Detection

Ramp Merge Detector
Legend pHierg

System algorithms require + 2% accuracy O g

Detection Location
(Approximate)

D Proposed Vehicle

* Lane by lane Volumes, Speeds, Lane Occupancy,
& Vehicle Classification

Ramp Meter Stop Bar

. - Detector
Exit Detector.
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Status & Schedule

e Data Collection Period - April
e Soft Launch - June/ July
* Full Operations - August/ September

D Task Mame Duration Start Finish O 2, 2021 Citr 3, 2021 Cr 4, 2021
Fel War Apr My Jun Jul | Aug | Sep Oct | Mo | Dec

1 | ITS Construction 555 days Mon 1/28/19 Fri 3/12/21 |

2 | CDOT Device Commissioning 117 days Thu 10/1/20 Fri3/12/21 | ]

3 | Test-Lab Set-up 110 days Mon 10/5/20 Fri 3/5/21

4 | STREAMS Laboratory Testing 75 days Mon 11/16/20  |Fri 2/26/21

5 | STREAMS System Testing 15 days Mon 3/15/21 Fri4/2/21 I 1

& | Test & Commission RSCs 25 days Mon 2/22/21 Fri 3/26/21 [

7 | Data Collection 60 days Mon 4/5/21 Fri 6/25/21 r 1

8 | Soft Launch 40 days Mon 6/28/21 Fri 8/20/21 - |

9 | Full System Operations 90 days Mon 8/23/21 Fri 12/24/21 r

10 | Evaluation & Reporting 131days  Fri7/2/21 Fri 12/31/21 I —.

11 | All Devices Visible 0 days Fri 3/12/21 Fri 3/12/21 & All Devices Visible

12 | STREAMS Lab Testing 0 days Mon 11/16/20 |Mon 11/16/20

13 | STREAMS System Testing 0 days Mon 3/15/21  Mon 3/15/21 4 STREAMS System Testing

14 | Data Collection 0 days Mon 4/5/21 Mon 4/5/21 4 Data Collection

15 | Go Live 0 days Mon 6/28/21 Mon 6/28/21 4 Go Live

16 | Full Parameters 0 days Mon 8/23/21 Mon 8/23/21 @ Full Parameters

17 | Evaluation Workshop 0 days Fri 10/29/21 Fri 10/29/21 Evaluation Workshop g

1% | Final Report & Guidance 0 days Fri 12/31/21 Fri12/31/21 Final Report & Guidance 4y
1




e

e CDOT Project Website - Coming soon

* Follow-up presentations with corridor agencies - As Requested

Outreach
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COLORADO

Department of Transportation

 For questions or comments, please contact:

Zach Miller - Project Manager
Colorado Department of Transportation
zachary.miller@state.co.us | 720.382.6381

Steve Sherman - Resident Engineer
Colorado Department of Transportation
steve.sherman@state.co.us | 720.341.1895

Thank Youl!
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