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Madison Beltline Flex Lane
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Outline 
• Background / Location

• Purpose / Need

• Feasibility / Concept

• Design, Construction, Integration, 

& Testing

• Operations / Response
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Madison Beltline Flex Lane
Presenter:

Luke Holman, P.E.
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Strand Associates, Inc.

Water SupplyWastewater ManagementTransportation Buildings/FacilitiesMunicipal Aviation

• More than 75 years of service

• 495 total staff

• 12 Office Locations

• Full Range of Services

Madison

Project Background

6

1. Beltline provides access to homes, schools, 

jobs, businesses.

2. Beltline supports the local economy.

3. Beltline has been affected by area growth.

Beltline is vital for Dane County
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~20 miles and 
17 interchanges

Beltline PEL 
Study Limits

Project Background

Beltline Planning and Environmental Linkages (PEL) Study 
Study Limits = US 14/University Avenue to County N (~20 miles)

Beltline supports employment centers

Draft as of 12/1/2013
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11%48%

Destinations of Beltline 
Traffic During the AM Peak Hour

24%

15%

2%

NORTH

Beltline supports employment centers

People use the Beltline to get around 
resources and facilities 

NORTH

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

I39/90/94 traffic destined for Beltline
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Beltline Traffic is Mix of Shorter and Longer Trips

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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20192012 2013 2014 2015 2016 2017 2018

Fish 
Hatchery Rd 
Interchange

Fish Hatchery Rd to 
I-39/90

Ongoing Pavement & Bridge Preventative Maintenance Projects

Gammon 
to Whitney Whitney Way to Seminole Hwy

Bridge 
Painting

2012 ‐ Present

Beltline PEL 
Focus = 
Long-Term 
Solutions

WisDOT Study / Engineering

Overlay Projects

2019 & 2021

Yahara 
Bridge 
Joints

Yahara Bridge 
Polymer 
Overlay

Yahara Bridge Pile Protection Fish Hatchery 
Rd to I-39/90 

Pavement 
Patches

2020: South Towne Bridge
2021: Whitney Way to           

I-39/90 (Flex Lane)

2020+ Beltline PEL Study 

Seminole 
Hwy to          
I-39/90 

Pavement

Beltline Maintenance Projects 2012 - Present
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15

About 10 miles and 
12 interchanges

Project location

Project limits
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Project Purpose: 

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

‐Address operational issues during weekday 
peak periods and unexpected congestion

Project Purpose and Need
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Project Needs:

‐ Existing Pavement Condition

‐Median Barrier Condition

‐Roadway Drainage System

‐Operational Issues

‐ Crashes

‐ Travel Time and Level of Service

‐ Travel Time Reliability

Short-Term Project Needs

Madison Beltline – Prior to 2019 overlay
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Project improvements: 
pavement, median barrier, drainage, and operations

Madison Beltline Barrier Wall Median Drainage
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Project Needs: Roadway Drainage

Near Todd Drive

EB

WB

25‐year Storm Event – Existing 

20

Project Purpose: 

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

‐Address operational issues during weekday 
peak periods and unexpected congestion

Project Purpose and Need

21

Existing Footprint Presented Operational 
Opportunities



10/10/2022

8

22

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

Reference: 
https://ops.fhwa.dot.gov/publications/fhwahop15023/ch1.htm

Part-time Shoulder Use in the United States

23

States (17) with Part Time‐Shoulder Use in 2019

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

I‐35W in Minnesota

24

M‐23 in Michigan
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Project Feasibility: Traffic Operations

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 I-39/90

Modeled Travel Times
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Project Feasibility: Traffic Operations

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 I-39/90

Modeled Travel Times
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Project Feasibility: Traffic Operations

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 I-39/90

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

Modeled Travel Times
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(2017) Travel Time
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Reported

Perceived
After

Perceived
Before

Project Feasibility: Travel Time Reliability

Project

Reliability measures capture the benefits of traffic management 

Timeframe vs. Project

Graphic Source: https://ops.fhwa.dot.gov/publications/tt_reliability/brochure/ttr_brochure.pdf

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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Existing Range (~15 min)

Project Feasibility: Travel Time Dependability
“Dependability” represents the range of modeled travel times for different conditions

M
o
d
e
le
d
 T
ra
ve
l T
im

e 
(m

in
)

Ea
st
b
o
u
n
d
 W

h
it
n
ey
 W

ay
 t
o
 I‐
3
9
/9
0

5

Simulation Seeds 

Existing Conditions 2032 Overlay + Flex Lane

10

15

20

25

Overlay + Flex Lane Range (~5 min)Average

Average

Improvement in average 
modeled travel times

IHSDM = Interactive 
Highway Safety 
Design Model
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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 
predicted crashes is not anticipated to increase 
compared to a No‐Build condition.
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Project Concept

31

Cross Section

33

Cross Section
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Flex Lane cross section fits within 
the existing width (each direction)

System Overview
SHOULDER USE 
PERMITTED ON 
GREEN ARROW 

ONLY

MERGE ON YELLOW

Dynamic signing
Active management Sample freeway messaging

FLEX LANE
OPEN

TO TRAFFIC

FLEX LANE
CLOSED

TO TRAFFIC

In operation

Not in 
operation

Approaching lane 
drop or for use in 
closure scenarios

35

Indicates lane drop at 
the Flex Lane limits

Operations – peak period

Peak period operation

36

SHOULDER USE 
PERMITTED ON 
GREEN ARROW 

ONLY

MERGE ON YELLOW
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Overhead sign 
with instructions

Dynamic sign indicating 
availability of shoulder

Flex Lane General purpose lanes 
open 24 hours

Operations – off-peak

38

Off‐peak operation

39

SHOULDER USE 
PERMITTED ON 
GREEN ARROW 

ONLY

General purpose lanes 
open 24 hours

Median shoulder 
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Flex Lane 
Devices

52 Lane 
control signs

36 Cameras

18 Detectors

5 Dynamic 
message signs

41

Lane Control Signs

• 28 Westbound

• 24 Eastbound

Typical Operation planned for weekday AM Peaks and PM Peaks

‐ Supported by traffic data and operations

V
o
lu
m
e

Time PMAM

42

System Operations Plan / Goals
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System Operations Plan / Goals

Scenarios

Nonrecurring congestion / Scenario planning

‐ Incidents 

‐ Special Events

‐Weather

‐ Power Outages/Failure

‐ others

Design, Construction, 
Integration, Testing

44

Jurisdictional Challenges

45

Source: Dane County DCiMapLaw Enforcement Districts

EMS & Fire Districts
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Flex Lane Stakeholder Outreach

46

First Responder Coordination

47
Flex Lane Draft Layouts

Flex Lane Stakeholder Outreach

48

First Responder Incident Table Top Exercise

Flex Lane Stakeholder Outreach
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Hot Wheel Cars in the Hands of Law Enforcement Provides Valuable Feedback

First Responder Incident Table-Top Exercise

Flex Lane Draft Layouts
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Lane Control Signs

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

• 18 miles temporary barrier wall

• 760 semi loads 
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• 1800 redi‐mix trucks of concrete 
base

• 7 miles concrete barrier wall

• 200,000+ lbs of rebar

• 244 hand‐pour transitions
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• 31 miles of wire installed

Testing Cameras
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Traffic Detector Configuration

Traffic Detector Set-up
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Testing Software

Control Room Flex Lane Prep ‐ Training

• Flex Lane Certification process
• Training of backups
• Ops Manual & Quick Reference 
Guide

• Scenario based training
• First responder meetings & 
training session

• Driving Flex Lane

Daily Opening Sequence

Overnight 
Maintenance 
(3am‐6am)

FST Sweep 
(6:30 am)

Camera 
Sweep 
(Concurrent 
with FST 
Sweep)

Is Flex Lane 
Clear and 
Ready?

TMC Opens 
Flex Lanes

Monitor 
Conditions

TMC Closes 
Flex Lane 
(prep for 
PM)

FST – Freeway Service Team
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Camera Sweep

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

Note: The data shown represents the average daily volumes (including all 7 days) of each month shown

July 2022 represents all days from the 1st through the 31st

(Flex Lane was Operational starting July 13, 2022)
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Beltline Daily Traffic Volume Comparison
2019 ‐ 2022

West Broadway to Monona Drive

2019

2021July 2022 Daily Volumes 
(with Flex Lane in operation) 
were 5% higher than July 2021 2022
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57.7 56.7 60.9 ## 56.6 60.4 60.9 59.1 59.8 57.2 57.9 57.6 57.1 54.8 # 49.3 48.8 50.9 58.8 60.1 59.5 57.8

56.6 52.6 60.4 ## 56.5 59.8 60.7 58.4 58.1 56.9 58.3 56.4 55.4 54.4 # 53.3 54.0 53.7 58.7 59.6 59.5 55.4

58.9 51.1 61.2 ## 58.6 61.9 62.4 59.9 60.2 58.2 57.9 56.2 55.4 54.9 # 55.4 57.1 56.9 60.1 60.9 60.4 57.0

55.8 48.7 59.3 ## 57.1 61.1 61.2 59.3 58.7 58.2 58.5 55.7 54.3 53.0 # 51.5 52.0 53.0 58.7 58.7 57.4 57.1

56.5 48.7 60.5 ## 56.4 59.1 58.1 55.5 55.9 55.3 56.5 55.5 55.7 54.0 # 51.3 50.7 51.5 56.5 56.7 58.1 57.7

54.9 42.7 55.3 ## 52.3 56.3 56.0 54.3 54.6 53.8 53.9 53.9 54.0 53.3 # 50.0 48.6 48.9 55.1 54.9 51.9 51.8

57.9 47.4 61.2 ## 56.5 59.5 58.7 56.4 56.8 55.2 56.2 56.4 57.6 55.9 # 48.8 47.4 45.5 52.4 51.3 47.1 49.3

56.3 47.4 59.7 ## 55.8 60.1 61.0 59.8 60.4 59.7 59.7 57.8 58.1 55.7 # 47.5 45.0 44.9 50.4 48.9 42.8 45.9

57.5 53.1 60.1 ## 56.6 60.5 60.9 58.4 59.5 57.8 58.2 56.3 56.4 54.1 # 49.1 45.1 45.3 53.0 53.1 51.9 52.1

56.8 46.1 58.6 ## 54.4 58.1 58.4 56.9 57.4 56.5 57.3 56.6 57.0 56.1 # 51.1 49.0 47.2 54.8 55.4 52.8 54.2

54.0 48.9 60.9 ## 54.5 58.7 60.1 59.1 59.4 59.4 59.8 59.0 59.5 57.7 # 56.5 54.7 52.3 59.5 60.5 58.8 57.0

58.8 56.6 62.4 ## 59.8 63.1 63.0 61.0 61.9 61.5 61.3 58.6 59.0 57.4 # 56.5 56.6 56.8 62.4 63.5 60.3 59.0

56.8 52.9 53.6 ## 50.9 52.1 51.1 50.2 50.9 49.9 49.2 48.2 47.0 45.1 # 42.0 41.1 44.7 52.9 55.1 58.4 57.6

57.8 55.7 53.3 ## 45.1 42.8 41.9 41.1 39.9 36.8 34.0 30.1 29.8 30.3 # 31.6 33.3 40.6 50.6 52.9 55.7 55.6

57.0 53.3 51.8 ## 40.9 40.3 38.2 36.5 34.0 31.7 29.4 27.5 26.4 27.2 # 31.0 33.3 41.5 51.0 53.0 55.1 55.6

56.9 50.4 40.8 ## 28.8 25.7 25.0 25.6 25.0 23.5 21.3 20.2 21.1 23.1 # 29.3 34.1 44.4 52.5 54.1 54.8 55.2

55.0 46.9 39.2 ## 29.4 27.4 25.9 24.1 23.4 23.1 20.3 19.2 19.6 23.0 # 28.4 32.0 42.9 51.1 53.0 53.5 52.3
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52.7 45.5 29.5 ## 19.4 19.3 20.3 21.3 20.9 19.0 16.2 15.6 15.9 18.2 # 22.9 27.5 41.8 50.5 53.8 56.1 53.8
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57.9 43.0 29.6 ## 20.7 18.2 17.1 18.0 18.0 18.4 17.1 16.1 16.1 19.1 # 23.5 27.5 41.7 49.8 52.2 52.8 53.0

60.1 52.3 35.5 ## 24.2 22.4 25.0 27.9 27.4 25.4 24.0 22.7 24.2 26.2 # 29.6 33.2 43.6 51.8 54.6 55.9 56.1

62.7 57.8 52.8 ## 39.6 38.4 38.4 39.7 41.3 40.0 37.3 35.6 35.7 37.3 # 36.6 36.1 43.5 51.3 54.6 58.1 58.2
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Beltline Eastbound PM Peak Period Travel Speeds
July 2019 vs. July 2022 45 to 55 mph > 55 mph< 25 mph 25 to 35 mph 35 to 45 mph

10.0 30.0 40.0 50.0 60.0

Speeds are reported as average travel speed for weekdays in July 2019 and July 2022 from NPMRDS data, excluding holidays

61.2 61.0 61.9 # 56.5 60.0 61.7 61.9 62.4 61.7 61.8 60.7 61.0 61.4 60.1 60.7 61.0 62.1 62.4 63.1 59.7

60.7 59.4 61.9 # 56.7 59.2 62.0 62.0 61.4 61.5 62.2 60.7 61.2 61.0 60.2 61.9 61.6 62.4 62.2 65.2 60.7

62.0 62.0 62.3 # 55.2 58.2 60.8 60.7 61.8 61.6 61.5 59.9 60.4 60.5 58.8 60.2 60.7 61.2 61.5 63.5 60.8

62.5 62.0 61.8 # 55.5 58.1 61.3 61.3 62.1 61.8 62.1 59.4 60.8 61.1 59.4 61.9 62.3 62.8 62.5 64.5 59.8

63.1 61.3 62.2 # 53.1 56.9 59.9 60.3 61.4 61.2 61.5 59.3 60.0 59.7 58.4 60.4 61.5 62.0 61.1 63.0 60.7

60.4 60.0 61.0 # 45.0 48.5 54.4 56.6 58.1 58.3 58.8 57.1 57.9 57.7 56.8 59.3 59.8 59.6 59.5 61.8 58.7

58.5 56.9 52.1 # 25.1 30.5 36.5 44.7 50.0 53.6 56.5 55.3 56.0 56.2 55.7 58.6 58.4 59.6 58.6 61.5 56.7

56.0 54.3 51.4 # 25.9 29.6 31.9 40.0 44.2 50.0 55.4 55.5 56.8 57.0 56.6 59.0 59.6 60.5 59.9 62.7 56.7

57.5 56.6 55.8 # 27.3 36.6 46.6 55.4 58.9 59.2 60.4 58.1 58.6 58.5 57.8 60.2 60.0 60.5 60.4 62.6 59.4

57.6 57.4 57.0 # 36.3 47.0 55.9 58.6 59.8 59.7 59.9 57.7 58.6 58.7 58.1 60.4 60.3 61.7 61.7 63.3 60.4

59.8 59.7 59.3 # 41.0 50.6 57.3 57.8 59.4 59.5 59.5 57.4 58.1 58.2 58.0 59.7 59.6 60.4 59.8 63.0 59.1

59.0 56.8 60.1 # 45.9 54.0 59.3 59.4 60.5 59.7 60.0 58.5 59.3 59.0 58.1 59.1 59.7 60.6 60.3 62.8 59.1
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61.2 60.6 61.0 # 50.7 53.8 57.5 57.8 58.3 57.8 58.5 57.1 57.2 57.5 56.2 56.7 55.5 53.8 53.7 56.8 56.4
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59.5 59.0 57.7 # 46.3 45.3 42.3 38.7 36.7 37.2 39.1 41.9 45.7 47.7 49.2 51.4 49.3 48.3 49.7 52.6 54.7

59.8 58.0 58.1 # 46.8 45.9 45.2 42.8 41.3 41.7 43.9 44.4 48.1 50.5 51.8 52.8 52.4 52.4 53.2 54.7 56.4
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Beltline Westbound AM Peak Period Travel Speeds
July 2019 vs. July 2022 45 to 55 mph > 55 mph< 25 mph 25 to 35 mph 35 to 45 mph

10.0 30.0 40.0 50.0 60.0

Speeds are reported as average travel speed for weekdays in July 2019 and July 2022 from NPMRDS data, excluding holidays

60.7 60.1 59.9 # 46.9 50.0 52.8 53.8 55.2 55.2 56.7 55.3 56.0 55.8 56.0 58.2 57.3 58.1 58.3 59.9 57.7

61.5 59.7 58.9 # 48.4 49.2 52.0 51.9 53.5 55.8 56.5 54.7 55.4 56.2 56.5 57.7 58.0 58.7 59.0 59.8 56.9

61.3 60.1 60.3 # 46.6 48.0 49.2 51.4 54.1 55.2 56.9 54.3 54.8 55.5 56.0 58.8 57.9 58.2 59.1 60.1 57.2

61.5 60.4 57.1 # 46.1 44.5 43.5 42.5 46.2 50.9 53.9 53.9 54.8 54.5 55.9 57.5 56.4 57.2 58.7 60.1 56.4

61.9 62.0 60.7 # 46.6 45.3 43.2 42.1 44.9 51.2 54.3 53.5 55.1 55.3 55.1 57.5 57.0 58.4 59.0 60.1 57.5

60.8 61.4 58.8 # 43.3 39.7 34.3 32.6 35.2 42.4 47.8 49.1 48.2 49.2 50.3 53.5 52.8 55.3 57.0 59.5 57.9

60.1 58.6 57.4 # 42.8 36.4 29.8 25.0 24.3 30.1 36.5 42.0 45.8 47.6 50.1 53.0 51.9 53.1 56.0 57.9 57.4

60.3 61.4 58.5 # 43.8 37.6 29.8 23.1 20.3 23.2 26.5 32.1 36.4 37.9 42.5 47.1 50.3 51.5 51.8 56.8 56.0

59.3 61.1 59.1 # 43.7 36.9 29.8 25.2 22.4 24.9 28.3 32.3 35.9 39.0 42.9 45.6 47.8 51.7 53.4 57.4 54.8

61.9 62.3 60.3 # 44.1 39.0 30.3 26.7 22.6 22.7 23.9 28.5 34.3 36.9 42.4 45.9 46.8 49.9 54.0 57.5 55.9

60.7 60.3 58.5 # 45.3 41.5 36.6 31.2 27.7 29.8 31.5 37.3 42.5 44.1 47.7 49.8 50.4 51.1 54.6 58.5 57.5

62.0 62.5 59.1 # 45.7 45.7 43.4 42.4 43.5 46.4 48.8 48.2 51.5 51.9 54.3 54.0 54.4 56.6 59.4 61.1 57.6

60.4 59.9 61.0 # 50.4 52.6 56.3 55.7 58.8 59.8 60.1 57.3 58.6 58.9 58.4 60.6 58.2 57.7 56.4 59.3 58.8

58.6 59.0 60.1 # 49.8 51.7 55.6 56.2 58.4 59.0 60.0 57.3 58.7 59.1 58.7 60.7 59.4 59.3 60.7 63.1 59.1

58.7 58.4 60.6 # 48.4 52.7 56.1 56.0 59.4 59.8 60.3 57.8 59.4 59.6 59.0 61.3 60.8 61.7 60.0 62.1 59.1

61.3 60.0 58.4 # 47.8 49.9 56.4 55.3 58.9 59.2 60.1 58.5 59.6 59.5 59.3 60.8 60.5 62.3 61.6 63.2 59.5

58.6 58.9 61.7 # 49.3 52.9 58.2 56.9 60.2 60.1 61.2 58.0 59.8 59.8 59.6 61.9 60.4 63.1 61.2 63.5 58.8

58.0 58.1 58.6 # 44.8 50.3 57.6 57.3 60.2 59.9 61.1 58.3 59.9 59.9 59.9 61.2 61.3 62.4 61.6 63.4 59.3

57.3 56.9 61.0 # 48.6 52.1 56.8 56.9 61.5 60.8 61.6 57.4 59.3 59.3 59.7 62.0 61.8 63.6 62.9 65.0 60.4

57.8 57.3 61.1 # 48.3 49.1 53.9 54.4 57.5 58.5 60.7 58.0 58.7 58.1 58.4 60.0 59.2 58.7 58.9 62.3 58.6

58.7 56.8 59.1 # 49.0 49.5 55.5 54.8 57.5 57.8 60.7 59.2 60.8 60.8 59.6 61.0 59.3 58.7 59.4 61.5 59.1

58.6 58.0 60.2 # 48.7 49.0 54.2 54.4 58.0 59.6 61.5 58.3 59.9 60.6 60.0 61.8 61.4 62.2 61.7 63.1 59.4

60.0 59.0 63.0 # 51.6 54.1 59.1 58.8 62.1 60.9 62.5 59.9 61.4 61.6 60.6 61.8 61.9 63.0 62.9 63.9 60.3

61.1 62.5 63.5 # 55.8 57.9 60.8 59.0 61.8 61.2 62.4 60.2 61.3 61.0 59.4 60.3 61.5 62.5 62.5 63.7 60.6
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Beltline Westbound PM Peak Period Travel Speeds
July 2019 vs. July 2022 45 to 55 mph > 55 mph< 25 mph 25 to 35 mph 35 to 45 mph

10.0 30.0 40.0 50.0 60.0

Speeds are reported as average travel speed for weekdays in July 2019 and July 2022 from NPMRDS data, excluding holidays
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Feedback

73

Questions?

wisconsindot.gov/FlexLane

YouTube videos are posted on the website

Luke Holman, Strand Associates

(608) 251-2129 – LukeHolman@strand.com

Liz Schneider, WisDOT Traffic Management Center

(414) 750-2918 – Elizabeth1.Schneider@dot.wi.gov

Team Acknowledgments:

• Wisconsin Department of Transportation –
SW Region and Bureau of Traffic Operations

• HNTB (Prime Roadway Design)
• Strand (Planning, Systems Engineering, ITS, 

Drainage, Public Involvement, Env. Doc., and 
Construction Oversight)

• IBI (Software Vendor)
• Payne+Dolan (Prime Roadway Contractor)
• TAPCO (Integrator)
• Westphal (Electrical Contractor)
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Extra

76

IHSDM = Interactive 
Highway Safety 
Design Model

77

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 
predicted crashes is not anticipated to increase 
compared to a No‐Build condition.

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

I-66: 
Virginia

I-35W: 
Minnesota

US 23:
Michigan

International 
Experience

• Showed Traffic Operations / Safety Benefits 

• Quantitative Predictive Safety Analyses not Performed

I-405 (toll lanes)
I-5 (in development): 

Washington

Project Feasibility: Safety

78
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Other Agency Visits Provided Useful Background and Perspective 

79

• M23 FlexRoute
(Ann Arbor to Brighton)

• Visit – December 2018

Other Agency Visits Provided Useful Background and Perspective 

80

Other Agency Visits Provided Useful Background and Perspective 

81
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Lane Control Signs

28 Westbound
24 Eastbound

Traffic Detector Set-up

84

Merge 
location

Dynamic 
lane drop 
sign

Operations – lane drop

Peak period operation
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Operations – system deactivated

85

!
IncidentUnplanned system 

deactivation

Median Barrier 
& Drainage
Modifications

Resurfacing w/ Flex Lane

Removing
Rumble Strips

No‐Build Alternative

Lane Use and Drainage

86

87

Special Events are Common

Epic Days (Verona)

Downtown and UW:
• Sporting Events
• Iron Man Triathlon
• Art Fair on the Square
• Taste of Madison
• July 4th Fireworks

Alliant Energy Center:
• Midwest Horse Fair
• World Dairy Expo
• Dane County Fair
• Brat Fest
• Concerts/Other Events

Fitchburg Events


