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<" Strand Associates, Inc.

® More than 75 years of service

® 495 total staff
® 12 Office Locations

Full Range of Services

Transportation | Municipal | Buildings/Facilities | Wastewater Management | Water Supply | Aviation |
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Project Background
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Beltline is vital for Dane County

1. Beltline provides access to homes, schools,
jobs, businesses.

2. Beltline supports the local economy.

3. Beltline has been affected by area growth.
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Project Background
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S ‘ Beltline Planning and Environmental Linkages (PEL) Study
:.:‘— Study Limits = US 14/University Avenue to County N (~20 miles) @‘;
STRAND s o

Beltline supports employment centers

Morning Rush Hour .‘

* Mineral Point Road Eastbound [) ¥
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* Stoughton Road Northbound Jobs per Acre
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Beltline supports employment centers

Destinations of Beitiine

Traffic During the AM Peak Hour D
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People use the Beltline to get around
resources and facilities
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139/90/94 traffic destined for Beltline

Beltline is the
primary access to
the Interstate
System for
surrounding
communities




Beltline Traffic is Mix of Shorter and Longer Trips

AM Number of Interchanges Traveled on the Beltline

/55% exit in 4 interchanges or less

45% exit in 5 interchanges or more - this is
traffic more likely to use the Flex Lane when it

is open, freeing up space for weaving
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9% Traffc Exiting

Number of nterchanges Traveled on Beline

Beltline Maintenance Projects 2012 - Present

WisDOT Study / Engineering

2012 - Present

Beltline PEL T, 5
Focus = -

Long-Term & T m 4

Solutions

Ongoing Pavement & Bridge Preventative Maintenance Projects

2020+ Beltline PEL Study

2019 & 2021

Overlay Projects

2020: South Towne Bridge
2021: Whitney Way to
1-39/90 (Flex Lane)

Project location

@@
Project limits
About 10 miles and
12 interchanges 2 ! ) i 18151
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Project Purpose and Need

Project Purpose:

- Address deteriorating infrastructure needs
in the pavement structure and median areas

- Address operational issues during weekday
peak periods and unexpected congestion
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Short-Term Project Needs

Project Needs:
- Existing Pavement Condition
- Median Barrier Condition
- Roadway Drainage System
- Operational Issues
- Crashes

- Travel Time and Level of Service
=Y - Travel Time Reliability &
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Project improvements:
pavement, median barrier, drainage, and operations
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Project Needs: Roadway Drainage

 25-year Storm Event — Existing e
WB (T Exisigg Westoound Travel Lane -
U e T

Near Todd Drive

Project Purpose and Need
Project Purpose:

- Address deteriorating infrastructure needs
in the pavement structure and median areas

- Address operational issues during weekday
peak periods and unexpected congestion
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Existing Footprint Presented Operational
Opportunities

DA |

STRAND




Project Background

What is Hard Shoulder Running (aka Part-Time Shoulder
Use aka Flex Lane)?
- Use of shoulders for part-time travel during busiest hours
- Cost-effective interim solution to address recurring congestion
- Can be classified as:
- A Transportation System Management and Operations (TSM&O) Strategy

- A Performance-Based Practical Design (PBPD) approach, used by FHWA & WisDOT
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Part-time Shoulder Use in the United States

States (17) with Part Time-Shoulder Use in 2019
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Dynamic Part-Time Shoulder Use Nationally

Part-time shoulder use is being used effectively around the
country, including the Midwest, to address recurring congestion.

M-23 in Michigan
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Project Feasibility: Traffic Operations

Travel Time During Peak Periods: Whitney Way to |-39/90

Modeled Travel Times

[ existing (2017) Travel Time

Time (minutes)

nd
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Note: Field-measured travel times may be longer for a variely of reasons (incidens, disabled vehicies. weather, etc.).

Travel Time During Peak Periods: Whitney Way to 1-39/90

Project Feasibility: Traffic Operations

Modeled Travel Times
O Exsting (2017) Travel Time

W Projected (2032) No-Build Travel Time

nd bound

Time (minutes)

N

bound

Note: Field-measured travel times may be longer for a variety of reasons (incidents disabled vehicles, weather, etc.)

Travel Time During Peak Periods: Whitney Way to 1-39/90

Project Feasibility: Traffic Operations

Modeled Travel Times
00 existing (2017) Tavel Time
W Brojated (2032) No-Build Travel Time

W 55 (2032) Tave Time Axiane
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AM Westbound nd PMW bound

Existing peak period
travel times improved
up to 30% with Flex Lane

Note: Field-measured travel times may be longer for a variety of reasons (incidents, disabled vehicies, weather, etc.)



Project Feasibility: Travel Time Reliability

Reliability measures capture the benefits of traffic management

) Reported
improvement in .—"
average travel times

Project

Perceived
Before

Average Day

Travel Time

Perceived
After

Before After

Timeframe vs. Project

Note: This diagram shows a general display of the travel time reliability concept and is not
intended to reflect traffic data for the Beltline corridor.
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Project Feasibility: Travel Time Dependability

“Dependability” represents the range of modeled travel times for different conditions

25 | _ Existing Range (~15 min)
K ~ 7 Improvement in average
modeled travel times
€2 20
£3
ge Average Overlay + Flex Lane Range (~5 min)
£515
g’ g t Average T
E£ ¥
s Y
K
o
23
Existing Conditions 2032 Overlay + Flex Lane

Simulation Seeds
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Project Feasibility: Safety

- Experience in the U.S. to date has not identified major safety
issues with part-time bus, static, or dynamic shoulder use that led
to discontinuation.

- The best available predictive crash analysis tool
(IHSDM) was used for this project’s safety analysis.

- The relative analysis showed that with the

activation of the Flex Lane, the number of IHSDVI

predicted crashes is not anticipated to increase o

compared to a No-Build condition. g}:ﬁv’f‘a;!é‘:e'f;"“
-J, Design Model
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Project Concept
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Cross Section

Typical Existing (No-Build) Beltline Cross Section
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Cross Section

Typical Existing (No-Build) Beltline Cross Section
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Typical Resurfacing with Flex Lane Beltline Cross Section (2021)
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Cross section fits within the
. existing width {each direction) - Proposed Pavernent Marking
ISA —— Overlay
STRAND. — Existing Pavement/ Joints
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System Overview

R Flex Lane cross section fits within
6™ e the existing width (each direction)
oV
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SHOULDER USE
PERMITTED ON
GREEN ARROW

ONLY

MERGE ON YELLOW
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NO
VEHICLES
OVER
5 TONS
OR
TRAILERS

Dynamic signing

Active management Sample freeway messaging

In operation

Notin

operation

Approaching lane Indicates lane drop at
drop or for use in the Flex Lane limits

closure scenarios
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FLEX LANE
TO TRAFFIC

FLEX LANE
CLOSED
TO TRAFFIC

Operations — peak period

Peak period operation

SHOULDER USE

PERMITTED ON
GREEN ARROW
ONLY

MERGE ON YELLOW
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Dynamic sign indicatin,
e DY g g

availability of shoulder

Overhead sign
with instructions

Operations - off-peak

Off-peak operation

e
3" 00
e @ ose
i e’ -
e ® o052
e \ et
@ 5,‘\0\,\6

GA =
b

10/10/2022

13



/ ovice mar =]
Flex Lane
Devices = @
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36 Cameras 1l

18 Detectors
5 Dynamic
message signs
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Lane Control Signs

e 28 Westbound

e 24 Eastbound

System Operations Plan / Goals

Typical Operation planned for weekday AM Peaks and PM Peaks
- Supported by traffic data and operations

Volume

A AM Time PM

STRAND
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System Operations Plan / Goals

Scenarios

Nonrecurring congestion / Scenario planning
- Incidents KB
- Special Events
- Weather

- Power Outages/Failure p

- others a
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Design, Construction,
Integration, Testing
20 ®

|Jurisdictiona| Challenges
Law Enforcement Districts > i N T
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Flex Lane Stakeholder Outreach

First Responder Coordination
a7,

)
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Flex Lane Stakeholder Outreach

=7, N
DA | Flex Lane Draft Layouts
STRAND

Flex Lane Stakeholder Outreach

SA
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First Responder Incident Table Top Exercise
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Hot Wheel Cars in the Hands of Law Enforcement Provides Valuable Feedback

A

STRAND
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Lane Control Signs

STRAND
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Construction/Deployment
* Work Began March 1, 2021

* Work occurred nearly 24 hours a day — 6 days a week
* 3-4 crews during day

* 9-10 crews at night.

* Engineer oversight — 3-4 staff during day; 7-8 staff at night

DA |
)
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* 18 miles temporary barrier wall

* 760 semi loads

18



{ * 1800 redi-mix trucks of concrete
base

10/10/2022

* 7 miles concrete barrier wall

* 200,000+ Ibs of rebar

* 244 hand-pour transitions

19



* 31 miles of wire installed

10/10/2022

Testing Cameras

20
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US 12/18 WB AT E OF KEST BROADWAY

Traffic Detector Configuration
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Testing Software :i - :
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Control Room Flex Lane Prep - Training

* Flex Lane Certification process
* Training of backups

* Ops Manual & Quick Reference 3d
Guide

* Scenario based training

* First responder meetings &
training session

* Driving Flex Lane

LI

ICK
REFERENCE GUIDE
ISA
STRAND
Camera i T |= e a..l
Sweep 5 TMC Closes
Overnight (Concurrent Flex Lane
Maintenance with FST TMC Opens (prep for
(3am-6am) Sweep) % Flex Lanes PM)
FST Sweep Is Flex Lane Monitor
(6:30 am) Clear and Conditions
FST — Freeway Service Team Ready?
2=/ T - iR 4 olifR T .
S5A ()
STRAND ‘k.m_;‘
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Camera Sweep
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Operations
Initial Data Indicates:
* Increase in traffic volumes ~5%-20% in first month
* Travel-time Reliability improved ~40% in first month

* Average Travel Time reduced by ~45% in first month

<
STRAND
Beltline Daily Traffic Volume Comparison FALEXm ‘ANE
Madison Beltlis
2019 - 2022 s
West Broadway to Monona Drive
140,000
F 130,000
3
@
2 120,000
k3
=
=
\ﬂ>_1, 110,000
% 2019
3 100000 July 2022 Daily Volumes 2021
S (with Flex Lane in operation)
were 5% higher than July 2021 2022
90,000
1 2 3 4 5 6 7 8 9 10 11 12
Month
S
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Beltline Eastbound PM Peak Period Travel Speeds

£
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July 2019 vs. July 2022
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Beltline Westbound AM Peak Period Travel Speeds
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Beltline Westbound PM Peak Period Travel Speeds DRAFT |
July 2019 vs. July 2022
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Feedback

saul Sevak Q Chernobog? - 16 days ago
That can't be real. It has to be a Last time I commuted regularly on the beltline was over 2 years ago and
dream. it was absolute hell during rush hour; constant stop and go for a majority
There's no way that worked that of the drive.
T Have recently tried it out twice after the flexlane addition and its surreal
. Qs s how different the commute is. I never imagined going a consistant speed
Like Reply 6w with no stops on the beltline during rush hour was possible.

@ Brian Wilson i 4> 23 (D reply share Report Save Follow

‘Worked well this morning!
Like Reply 6w

ﬂ Skyler Cage

Just do us all a favor and open it 24/7 so the Karen's can quit
complaining. Also stay out of the fast AND flex lane if your not a

speeder. @
i [+T K]
ike Reply 4w
a Kathy Nehmer -
-:Ji‘ Why not just call it an extra lane and use it all the time???? f\»}{'}
STRA R =
RS Like Reply 4w Qs i

Questions? -

Team Acknowledgments: F.f;fﬁ.';ﬂmt—

* Wisconsin Department of Transportation —
SW Region and Bureau of Traffic Operations

* HNTB (Prime Roadway Design)

Strand (Planning, Systems Engineering, ITS, YouTube videos are posted on the website

Drainage, Public Involvement, Env. Doc., and

Construction Oversight)

wisconsindot.gov/FlexLane

. Bl ( Software Ven dor) Luke Holman, Strand Associates

« Payne+Dolan (Prime Roadway Contractor) (608) 251-2129 - LukeHoman@strand.com

* TAPCO (Integrator)

* Westphal (Electrical Contractor) Liz ider, WisDOT Traffic Center

(414) 750-2918 - Elizabeth1.Schneider@dot.wi.gov
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Project Feasibility: Safety

- Experience in the U.S. to date has not identified major safety
issues with part-time bus, static, or dynamic shoulder use that led
to discontinuation.

- The best available predictive crash analysis tool
(IHSDM) was used for this project’s safety analysis.

- The relative analysis showed that with the

activation of the Flex Lane, the number of IHSDM
predicted crashes is not anticipated to increase oo

IHSDM = Interactive
Highway Safety
Design Model

compared to a No-Build condition.

=7,
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Project Feasibility: Safety

- Experience in the U.S. to date has not identified major safety
issues with part-time bus, static, or dynamic shoulder use

Michigan 1-405 (toll lanes)
1-35W: 166 I-5 (in development):
Minnesota Virginia Washington

« Showed Traffic Operations / Safety Benefits
* Quantitative Predictive Safety Analyses not Performed

Al

STRAND
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Other Agency Visits Provided Useful Background and Perspectivel

Capital Preventive Maintenance (CPM) Jobs

* M23 FlexRoute
(Ann Arbor to Brighton)

* Visit— December 2018

G
a3,
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Other Agency Visits Provided Useful Background and Perspective|
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Other Agency Visits Provided Useful Background and Perspective|
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Lane Control Signs

28 Westbound
24 Eastbound

USI2/18ATGRANDIGY 8.0

Operations — lane drop

Dynamic
lane drop
sign

Peak period operation
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Merge
location

L

0°°
A9 e
e °° e
ene’ \‘]mﬂs 3
e
ot oo

a7, XS
<y Sy
=l

28



Operations — system deactivated

Unplanned system
deactivation

7,
i)
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Lane Use and Drainage

N ild Altern:

Removing
Rumble Strips

il Median Barrier

B- !

Modifications

Al
stamD

Special Events are Common

P T Downtown and UW:
4 o) + Sporting Events
4 * Iron Man Triathlon

* Art Fair on the Square
7 + Taste of Madison

— . th Ej
!Tmhant } July 4™ Fireworks
| Energy *

L__Senter| L2fig) Alliant Energy Center:
* Midwest Horse Fair

Qg

& B P *  World Dairy Expo
w - H + Dane County Fair
i8]

b + Brat Fest

* Concerts/Other Events

Epic Days (Verona)

SA
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