Pre prints.org

Article Not peer-reviewed version

Selective State DOT Lane Width
Standards and Guidelines to Reduce
Speeds and Improve Safety

Reid Ewing , Wookjae Yang : , Justyna Kaniewska , Nawshin Tabassum , and Noshinsiara Promy

Posted Date: 24 June 2024
doi: 10.20944/preprints202406.1659v1

Keywords: lane width; road design manual; design exception; vehicle speed; road safety

Preprints.org is a free multidiscipline platform providing preprint service that
is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This is an open access article distributed under the Creative Commons
Attribution License which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.



https://sciprofiles.com/profile/739862
https://sciprofiles.com/profile/3648646
https://sciprofiles.com/profile/3335427

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 24 June 2024 d0i:10.20944/preprints202406.1659.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Article

Selective State DOT Lane Width Standards and
Guidelines to Reduce Speeds and Improve Safety

Reid Ewing 1, Wookjae Yang %%, Justyna Kaniewska !, Nawshin Tabassum !, and Noshinsiara Promy !

I Department of City and Metropolitan Planning, College of Architecture+Planning, University of Utah, 3755
1530E, Salt Lake City, UT 84112; ewing@arch.utah.edu(R.E.); ul324755@utah.edu(J.K.);
ul424030@utah.edu(N.T.); noshin.promy@utah.edu(N.P.)

2 Graduate School of Environmental Studies, Seoul National University, 1 Gwanak-ro, Gwanak-gu, Seoul
08826, Republic of. Korea; victor24878@snu.ac.kr (W.Y.)

* Correspondence: victor24878@snu.ac.kr

Abstract: This research investigates the lane width standards and guidelines implemented by various State
Departments of Transportation (DOTs) to reduce vehicle speeds and enhance road safety. Lane width
reduction is often perceived as a strategy to mitigate speed and improve safety. Still, its effectiveness and
implications vary across different contexts, including regions, urban/rural settings, or other geometric design
features. Drawing from interviews with five State DOTs and a review of their road design manuals, this study
aims to identify suggested lane widths depending on the contexts, design exception process when narrowing
or widening lane widths, and introduce representative before/after studies. The findings indicate that State
DOTs tend to have lower recommended lane widths in urban areas than in rural areas. Moreover, lane width
standards among these states vary due to several factors, including the geographical location of roadways
(urban or rural areas), design or posted speeds, traffic volume, road classification, and geometric road design
features. Design exceptions are required if the existing or proposed design element is incompatible with both
AASHTO and department governing criteria. In conclusion, the findings will provide valuable insights and
recommendations for policymakers, transportation planners, and road engineers to inform optimal lane width
and decision-making processes.
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1. Introduction

Reducing vehicle lane widths is frequently employed to reduce vehicle speed, improve road
safety, and make room for other design elements such as bike lanes and raised medians. According
to the comprehensive street design guide jointly published by the American Society of Civil
Engineers (ASCE), the National Association of Home Builders (NAHB), the Urban Land Institute
(ULI), and the Institute of Transportation Engineers (ITE), designers are advised to choose the
minimum lane width that can reasonably meet all practical needs. This approach minimizes
construction and maintenance costs while maximizing the livability of the community. Moreover,
previous studies have shown that decreased vehicle lane widths on residential streets result in fewer
injury crashes [1-4].

However, more recent articles found that the relationship between lane width and crashes can
vary depending on the geographical context of examined roads. In rural settings, some studies
reported a significant correlation between collision risk and characteristics associated with road
widths [5-7]. In contrast, a study of nonfreeway urban roads found that wider vehicle lanes are
associated with decreases in roadside and midblock collisions [8]. Reducing lane width in urban
settings may result in lower travel speed and, consequently, affect traffic volumes.

In addition to traffic conditions, the effects of narrowing lane width are conditional depending
on roadside factors, such as roadway curvature, median type, roadside objects, and development.
For example, if objects such as trees, buildings, and parked cars are close to a driver, they provide the
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driver with reference points to judge how fast they are moving, which tends to slow them down. If
the same fixed objects are set far from the road, drivers lack reference points and are likelier to speed.
In a complex urban setting, a higher risk of pedestrian-vehicle crashes is mainly due to driver
behavior caused by parked vehicles on the street. On roads with parked cars, drivers typically face
higher levels of stress, reduce their speed, and position their vehicles farther from the centerline to
avoid oncoming traffic [9]. Nevertheless, there needs to be more consensus on the optimal lane width
vis-a-vis traffic conditions and roadway factors.

Therefore, this study aims to identify the lane width standards and guidelines implemented by
State Departments of Transportation (DOTs) based on the geographical and roadway contexts. It also
examines the design exception processes for narrowing or widening lane widths and introduces
representative before-and-after studies. The research addresses the following research questions: (1)
How do lane width standards vary across different DOTs? (2) What conditional factors determine
different lane widths? (3) How do State DOTs narrow or widen lane widths through design exception
processes?

For the analysis, we conducted in-depth, semi-structured qualitative interviews with State DOTs
to address these research questions. Additionally, design manuals and guidelines obtained from each
interviewee were systematically reviewed to extract suggested lane widths based on contexts and
underlying rationales embedded within the standards and guidelines.

2. Methods

2.1. Research Context

The research context encompasses an in-depth examination of lane width standards and
guidelines established by State Departments of Transportation (DOTs) across various geographic
regions. It examines the regulatory frameworks, policy documents, and design guidelines that dictate
lane width standards in each state. By situating the research within the broader scope of
transportation policy and infrastructure development, the study identifies the factors influencing
lane width decisions and their impacts on road safety and traffic management. Through a
comparative analysis of different DOT practices and standards, the research seeks to identify
patterns, trends, and variations in lane width standards, thereby providing insights into the diverse
contexts that influence lane width standards.

2.2. Interviews with State Department of Transportation

We selected five State DOTs known for their progressive policies. We conducted comprehensive,
semi-structured qualitative interviews with the Vermont Agency of Transportation (VTrans), the
Oregon Department of Transportation (ODOT), Caltrans (California), the Florida Department of
Transportation (FDOT), and the Delaware Department of Transportation (DelDOT) to answer our
research questions.

These interviews highlighted that lane width standards are shaped by the geographic
characteristics of the roadways and various roadway conditions, such as speed limits, traffic volume,
the presence of roadside objects, medians, and roadway types. Additionally, city walkability and the
need for bike lanes significantly influence the preferred minimum lane widths.

Within the interview, questions mainly focused on design criteria, design exceptions, and
completed projects on urban and suburban roadways involving lane width reduction. In the case of
available reduced lane width design, the project motives were analyzed, and written reports on the
before-after analysis of these projects were acquired. Also, any obstacles or drawbacks experienced
by reducing lane width were investigated.

The interviews directed us to various documents that inform the decision-making process
regarding lane width on state highways and streets.

2.2. Document Reviews
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A qualitative analysis revealed patterns, trends, and insights into lane width standards and their
impact on road safety and traffic management. The initial step involved collecting documents
outlining lane width standards and guidelines from various State DOTs, including regulatory
documents, design manuals, and policy guidelines.

Next, the collected documents were systematically reviewed to identify commonalities,
differences, and emerging themes across different DOTs. Document analysis, a qualitative analysis
method, was utilized to review and interpret these documents, which is the most efficient way of
gaining access to lane width standards and guidelines. Using pre-existing documents as data offers
benefits, such as fewer ethical concerns over other qualitative methods [10].

Lastly, the analysis extended to examining completed projects that implemented lane width
reductions on urban and suburban roadways, aiming to uncover insights into the practical effects of
narrower lanes. By synthesizing findings from documents and projects, the study aimed to offer
valuable insights and recommendations for policymakers, transportation planners, and road
engineers to inform optimal lane width and decision-making processes.

3. Statewide roadway design standards, manuals, and policies for lane widths

Interviews with DOTs confirmed that they all have multiple statewide roadway design
standards, manuals, and policies that regulate vehicle lane widths and limit the reduction of vehicle
lane widths.

3.1. Florida Department of Transportation (FDOT)

FDOT recommends 10 feet as the minimum design criterion for urban conditions and 11 feet for
rural areas. However, various factors like speed limits, AADT, and truck volume may necessitate
wider lanes. Safety considerations are critical in selecting the appropriate lane width for a roadway.
For instance, 10-foot lanes on rural roads with a 60 mph speed limit tend to increase crash rates.
However, FDOT employs a context classification system in its road design process, which allows for
local needs to be considered, ensuring the most suitable road design criteria are applied.

Florida Design Manual (FDM)! establishes geometric design criteria and procedures for new
construction, reconstruction, and resurfacing projects on state and national highway systems. These
criteria are mandatory for designing FDOT projects unless specific Design Exceptions or Variations
are approved per the manual's procedures. The FDM prescribes lane width standards for arterial and
collector roads within Florida's highway system. For Interstates, Freeways, and Expressways, a
minimum lane width of 12 feet is required.

According to the FDM, lane width selection is based on design speeds. Roads and streets are
classified by context, which helps define target speeds. This context classification is a design control
that dictates essential design elements for arterials and collectors. The target speed is the maximum
speed at which vehicles should operate on a particular thoroughfare, considering the specific context.
The appropriate street design aims to achieve the target speed and ensure safety, mobility, and
efficiency. Ideally, the target speed should align with the design speed, especially when speeds are
45 mph or lower.

FDM highlights lane narrowing as a strategy for speed management strategy, noting that:

"The use of narrow lanes (less than 12 feet) alone has a limited impact on operating speeds.
However, this effect can be enhanced as traffic volumes increase. Visible lane narrowing can serve as
a transitional device to signal a change in context. For example, narrowing two 12-foot lanes to 11-
foot or 10-foot lanes by adjusting the lane lines and creating a hatch in the newly formed edge space
has proven effective in alerting drivers to changing conditions. To maximize effectiveness, lane

1 Florida Department of Transportation. (2022). FDOT Design Manual: Development and Processes.
https://www .fdot.gov/roadway/fdm/2022-FDM
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narrowing should be combined with other low-speed strategies, such as adding parking, creating
medians, or introducing chicanes. "
FDM recommends using the following mitigation strategies for lane width exceptions and
variations, including:
e  The optimal combination of shoulder and lane width to enhance safety.
e  Advanced signage indicating changes in lane width.
e  The use of sensory tools to delineate lanes.
e  Designing safe shoulders and edges for vehicles that may leave the lane.
¢  Reducing crash severity through safe design on road shoulders.

If the new design value has safety aspects, FDOT mandates a benefit and cost analysis. This
analysis considers the reduced crashes and aggregated costs during the project's lifespan. The state
roadway design engineer reviews requests for design exceptions, and depending on the project's
scope, the chief engineer, state structures engineer, planning office, and FHWA may also be involved.
Approval is required at the district level for design variations. Specifically, FDOT necessitates
approval from the state roadway design engineer for lane width design exceptions.

3.2. Vermont Agency of Transportation (VTrans)

Vermont State Design Standards?, adopted by the Vermont Agency of Transportation (VTrans)
in 1997, provides flexible technical guidelines for designing transportation projects in Vermont. These
standards aim to ensure that transportation projects align with the social context of the state,
minimize environmental impacts, and maximize public benefits. They guide the physical design of
roadways and bridges, sometimes supplementing standards previously used by VIrans and the
American Association of State Highway and Transportation Officials (AASHTO). Key factors such
as speed, traffic volume, and functional classifications of roadways determine lane width standards.

Index 3.5 and Index 4.5 of the Design Standard document outline lane width recommendations
for urban and rural Principal Arterials and Minor Arterials, respectively. Due to the significant
differences between urban and rural settings, the manual does not provide a table of values but
instead offers the following guidelines for both contexts:

e  Principal Arterials in Urban and Village Areas: Lane widths may range from 10 to 12 feet, with
appropriate curb offsets.

e  Highly Restricted Areas with Minimal Truck Traffic: 10-foot lane widths are suitable.

e  Urban and Village Principal Arterials: 11-foot lanes are typically used for street designs.

e  High-Speed, Free-Flowing Principal Arterials: 12-foot lane widths are recommended.

Additionally, the standards include specific provisions for narrower lane widths in urban and
village arterial settings. According to the document:

"Under interrupted-flow conditions at low speeds (up to 45 mph), narrower lane widths are generally
adequate and offer certain advantages. Reduced lane widths enable more lanes within restricted right-of-ways
and make pedestrian crossings easier due to the reduced crossing distance. They are also more economical to
build. An 11-foot lane width is sufficient for through lanes, continuous two-way left-turn lanes, and lanes
adjacent to a painted median. A 10-foot width is acceptable for left-turn or combination lanes for parking and
traffic during peak hours."

Indexes 3.6 and 4.6 of the Vermont State Design Standards provide tabulated lane width
standards for rural principal and minor arterials, ranging from 11 to 12 feet. The lane width for urban
and village collectors is detailed in the subsequent chapter, and according to Index 5.5, it varies from
9 to 11 feet. The manual specifies:

"9-foot lane widths are suitable for areas with severe space constraints and minimal truck traffic.
Conwversely, 11-foot lanes are typically applied to higher-speed, free-flowing Collectors."

2 Vermont Department of Transportation. (1997). VERMONT STATE DESIGN STANDARDS.
https://vtrans.vermont.gov/sites/aot/files/highway/documents/publications/VermontStateDesignStandards.pdf
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Index 6.4 addresses lane width standards for local streets in urban and village areas, which can
vary from 7 to 11 feet. Specifically:

e  7to 8 Feet: These widths are ideal for areas with severe space limitations and minimal vehicular
activity.

e  9to 11 Feet: These widths cater to areas requiring more flexibility and where higher speeds or
increased vehicle flow are anticipated.

The standards aim to accommodate diverse roadway contexts while ensuring safety and
functionality.

3.3. Oregon Department of Transportation (ODOT)

Blueprint for Urban Design (BUD)?, introduced in 2020, was developed to integrate the latest
urban design criteria into the Oregon Department of Transportation (ODOT) projects. This update
responds to significant changes in urban design principles since the last revision of the Highway
Design Manual (HDM) in 2012. The BUD enhances the application of HDM standards to maximize
corridor potential and align with long-term objectives. It is now the primary design document for all
urban projects during the planning, scoping, or initiation stages. Approval of the Urban Design
Concurrence document establishes project context and design criteria and records design decisions,
which is a crucial step in the final Design Acceptance Package process.

Expanding upon the HDM, the BUD offers detailed design guidelines tailored to six urban
contexts, inspired by the National Cooperative Highway Research Program (NCHRP) Report 855:
An Expanded Functional Classification System for Highways and Streets. Notably, it acknowledges
rural communities—small, often unincorporated areas that may meet federal urban classification
criteria despite populations under 5,000. Although classified as rural arterials, these communities
often display urban characteristics and should be designed with an urban context in mind.

The BUD provides recommended design elements for each urban context, including lane widths,
illustrated in Figures 24 and 25. The recommended travel lane widths generally range from 11 to 12
feet across all contexts, except for the Traditional Downtown/Central Business District (CBD) context,
where an 11-foot width is suggested.

"We suggest flexible cross-sections rather than absolute numbers. While our preferred measurement is 11
feet, the BUD allows for a range of 11 to 12 feet due to discussions with our freight community. We initially
excluded 10 feet from the range, although our chief engineer does not oppose it. It requires a design exception
based on appropriateness and route needs."

— Rich Crossler-Laird, Senior Urban Design Engineer, ODOT

"The state’s highway design approach differs from local jurisdictions prioritizing their grid and specific
needs. The state must consider long-term, extensive mobility. We cannot permit 9-foot road lanes where 25%
of the traffic is trucks. Decisions are made based on appropriateness for the specific location, relying on flexibility
in project-level decision-making processes.”

— Rich Crossler-Laird, Senior Urban Design Engineer, ODOT

Any departure from the lane width design standards outlined by the 2020 BUD or the 2023
ODOT Highway Design Manual necessitates a design exception. Specifically, travel lane widths
below 11 feet require additional approvals. These design exceptions must be approved by the State
Traffic-Roadway Engineer and require signatures from the Engineer of Record (EOR) and the State
Traffic-Roadway Engineer. In certain cases, such as for "High Speed" NHS Roadways, approval from
the Federal Highway Administration (FHWA) may also be required. The design exception process

3 Oregon Department of Transportation. (2020). Blueprint for Urban Design Bridging Document for Design
Manuals. In Update for Urban Design Criteria and Supplement to Design
Manuals. https://www.oregon.gov/odot/Engineering/Documents_RoadwayEng/Blueprint-for-Urban-

Design_v1.pdf
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involves detailed data, including a summary of the proposed exception, its impact on other
standards, compatibility with adjacent sections, and cost implications for building to the standard.

3.4. California Department of Transportation (Caltrans)

Highway Design Manual* was set by the Department of Transportation (Caltrans). According
to Index 301.1 of HDM, the standard minimum lane width for two-lane and multilane highways,
ramps, collector roads, distributor roads, and other related roadways is generally set at 12 feet, with
specific exceptions. Caltrans strives to create a cohesive and efficient transportation network that
supports walking, biking, transit, and passenger rail, offering integrated, complete street facilities
that are comfortable, convenient, and connected for all users.

Exceptions to the 12-Foot Standard:

e  Conventional State Highways: For highways with posted speeds of 40 miles per hour or less and
average annual daily truck traffic (AADTT) below 250 per lane in urban areas, city or town
centers, and rural main streets, the minimum lane width is reduced to 11 feet.

e  Right-Turn Channelization: Section 405.3 of the HDM permits the reduction of right-turn lane
width to 10 feet in urban, city, or town centers (and rural main streets) where posted speeds are
below 40 miles per hour, space is severely constrained, and truck or bus volumes are low.
Standard Lane Widths and Exceptions (Index 301.1):

e  Conventional State Highways: For urban, city, or town centers and rural main streets with
speeds <40 mph and AADTT < 250 per lane, the minimum lane width is 11 feet, while 12 feet is
preferred.

¢ Interchanges: Where a two-lane conventional State highway connects to a freeway within an
interchange, the lane width must be 12 feet. The outermost lane in each direction must also be
12 feet for multilane State highways connecting to freeways.

e  Curve Radii: For highways, ramps, and roads with curve radii of 300 feet or less, additional
width must be considered to accommodate vehicle off-tracking and minimize conflicts with
bicycles.

Additional lane width considerations for roads under the jurisdiction of other entities, such as
city streets and county roads, are addressed in Index 308.1. Index 405.2 specifies that the lane width
for single and double left-turn lanes on State highways should be 12 feet for both left-turn and right-
turn channelization. However, in urban, city, or town centers and rural main streets with posted
speeds <40 mph and AADTT < 250 per lane, a minimum lane width of 11 feet is permissible.

3.5. Delaware Department of Transportation (DelDOT)

Delaware Road Design Manual’® is based on its road design regulations on the AASHTO Green
Book and tries to remain consistent. The typical lane width in Delaware is between 10 to 12 ft, which
complies with the Green Book. The design guidelines for lane width, promulgated by DelDOT, state
that:

e 12-Foot Lanes: These are recommended for new construction and reconstruction projects on
roadways with 55 mph or higher design speeds.

e  11-Foot Lanes: These are advised for roadways with design speeds ranging from 35 to 50 mph,
particularly when adjacent to bike lanes.

e  10-Foot Lanes: These should be used for roadways with design speeds below 35 mph but should
be avoided on transit routes and roads with heavy truck traffic.

4 California Department of Transportation. (2019). Highway Design Manual. In California Department of
Transportation (Vol. 7). https://dot.ca.gov/programs/design/manual-highway-design-manual-hdm

5 Delaware Department of Transportation. (2022). Delaware Department of Transportation Road Design Manual.

https://roaddesignmanual.deldot.gov/index.php/Manual
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The manual emphasizes that the appropriate lane width should be determined based on the
specific needs and conditions of each project, utilizing engineering judgment. Most new designs start
with a 12-foot lane and adjust as necessary to fit existing conditions, making an 11-foot lane a
common, non-exceptional choice in many cases. This flexibility is especially relevant in Delaware's
dense transportation network, where spatial constraints often necessitate redesigns. Reducing lane
widths from 12 to 11 feet can create additional space for other uses, such as bike lanes, without
requiring a formal design exception.

Applications of Reduced Lane Widths:

e Pavement Rehabilitation Projects: Extra space gained from lane width reduction is often
allocated to broader shoulders or bike lanes.

e  Urban Road Diets: In urban areas, the additional space might be utilized for parking or other
purposes.

e Intersection Improvements: Reducing lane widths can help create additional turn lanes,
enhancing roadway capacity.

During interviews with DelDOT engineers, it was noted that there is no significant impact on
traffic operations, including crash rates and speeds, when comparing 11-foot and 12-foot lanes. From
a driver's perspective, the lane width reduction by 1 foot is generally not perceptible, and no
complaints have been received about lanes being "too narrow." While 10-foot lanes are rare and
primarily found in rural areas, they are not recommended for routes with high truck volume or high-
speed corridors due to potential operational limitations for transit vehicles.

DelDOT is preparing to release an updated version of its roadway design manual. In this new
manual, the default lane width will be standardized at 11 feet. This represents a shift from previous
guidelines, where an 11-foot lane width was only acceptable under specific conditions. The new
guidelines also specify road classifications where 11-foot lanes can be utilized, reflecting a broader
regulatory and terminological alignment with the MUTCD.

The revisions aim to enhance safety and manage traffic speeds through lane width reductions.
The agency has implemented several "Road Diet" or "Road Reconfiguration" projects, resulting in
reduced speed and crash rates on various corridors due to new roadway layouts. In some pavement
rehabilitation projects that added bike lanes, an observed increase in average speeds was attributed
to the smoother new pavement despite the narrower lanes.

3.6. Summary

Table 1 summarizes the review of lane width standards, which are conditional on geographical
contexts and other road geometry factors.

Table 1. Summary of Lane Width Standards.

State Design Suggested Context Conditional factors
DOT Manual Lane Width
FDOT Florida 10-12 feet Urban/suburban - Design speed
Design 11-12 feet Rural - ADT (vehicle per day)
Manual - Travel lanes
- Turn-lanes & passing
lanes
VTrans  Vermont 10-12 feet Urban/Rural Principal - Design speed
State Arterials -ADT
Design 11 feet Urban/Rural Principal - Turn-lanes
Standards Streets - Median
12 feet High-speed, free-flowing

Principal Arterials

11-12 feet Rural Principal Arterials,
Rural Minor Arterials
9-11 feet Urban/Rural Collectors
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9-11 feet Rural Collectors
7-11 feet Rural Local Streets
ODOT  Blueprint 11 feet Urban - Turn-lanes
for Urban Traditional - Median (raised median
Design downtown/CBD or median curb)
(BUD) 11-12 feet Urban Mix,
Commercial corridor,
Residential corridor
11-12 feet Rural community,
suburban fringe
Caltrans  Highway 11-12 feet Urban, city, or town - Posted speeds
Design centers - AADTT (annual average
Manual 11 feet Rural main streets daily truck traffic) per
lane
- Two-lane and multilane
highways, ramps,

collector, distributor
roads, and other
appurtenant roadways
- Right-turn
channelization

10 feet Urban, city, or town - Posted speeds (less than
centers, rural main streets 40 miles per hour)
- Truck or bus volume

(low)
DelDOT  Delaware 12 feet Design speeds 255 mph - Design speeds
Road 11 feet Design speeds 35-50 mph - Bike lanes
Design 10 feet Design speeds < 35 mph
Manual 11 feet. Adjacent to bike lanes

4. Before and After Studies

In our interviews, only one implemented before and after the study of lane width reduction was
cited, the case of Powerline Road in Fort Lauderdale, Florida. However, other state DOTs mentioned
upcoming before and after studies that will be described in this section.

4.1. Powerline Road Project (Fort Lauderdale, Florida)

The Powerline Road Project in Fort Lauderdale, Florida, aimed to enhance infrastructure by
establishing dedicated bike lanes along N.W. 19th Street, spanning from State Road 7 (SR7) to
Powerline Road. [11]. This initiative, detailed by the Florida Department of Transportation in 2021,
strategically accommodated cyclists along Powerline Road, a pivotal north-south minor urban
arterial paralleling Interstate 95 and Andrews Avenue within Fort Lauderdale and Wilton Manors.

The project encompassed various enhancements: 4-foot-wide bike lanes were implemented by
reducing traffic lane widths from 12 feet to 10 feet through pavement milling, resurfacing, and
selective widening from SR7 to N.W. 29th Avenue, as well as from N.W. 24th Avenue to N.W. 15th
Avenue. Further along the route, from N.W. 29th Avenue to N.W. 24th Avenue and from N.W. 15th
Avenue to Powerline Road, 5-foot-wide bike lanes featuring 3-foot-wide buffers were established by
converting outer traffic lanes into buffered bike lanes, achieved through pavement milling,
resurfacing, and restriping efforts (see Figure 1).

In addition, the project included retrofitting several existing curb ramps to comply with current
Americans with Disabilities Act (ADA) standards, enhancing bicycle signage and pavement
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markings, and installing new pedestrian countdown signals at all signalized intersections. The
comprehensive improvements were executed at an estimated cost of approximately $3.5 million.

(a) Before » (b) After

Figure 1. Powerline Road, Fort Lauderdale, Florida.

The Powerline Road Lane Repurposing Before and After Study, focusing on the period from
2014 to 2019, analyzed various metrics to assess the impact of lane repurposing on this key
transportation corridor in Fort Lauderdale, Florida. Commencing construction in January 2017 and
completing in June 2017, the study designated 2014-2016 as the before-construction period, 2017 as
the construction year, and 2018-2019 as the after-construction period.

Average Annual Daily Traffic (AADT) along Powerline Road saw a moderate increase from
22,500 vehicles in 2014 to 25,000 vehicles in 2019, indicating an 11% growth over the six years.
Comparable growth rates were observed on adjacent roads, ranging from 4% to 17%. During peak
hours, both morning and evening, slight decreases in volume were noted, contrasting with minor
increases on nearby thoroughfares like W Sunrise Boulevard and W Oakland Park Boulevard.

Before the lane repurposing, average daily travel speeds on Powerline Road were 27 miles per
hour (mph) in both directions. Post-construction speeds slightly decreased, averaging 25 mph in 2018
and rebounding to around 26 mph in 2019. Despite reduced capacity, the impact on travel speeds
was minimal, aligning closely with speeds observed prior to the project initiation.

However, the compliance rate with posted speed limits declined by 9% across the study corridor
and adjacent areas, potentially influencing travel times, which showed a slight increase, especially
during peak periods. Instances of nonrecurring longer travel times within monthly data cycles were
also more prevalent post-repurposing, reflecting heightened traffic demands.

Although delays for vehicles increased after lane reduction, the Level of Service (LOS) for the
corridor remained stable at "C", except for a minor segment of adjacent roads experiencing a
downgrade to LOS "F". The study also assessed the impact on bicyclists using the Level of Traffic
Stress (LTS), revealing a reduction from the highest stress level (4) to one, indicative of improved
comfort for cyclists, consistent with project objectives. Conversely, LTS for pedestrians remained
unchanged at level 2, as pedestrian-specific enhancements were not implemented.

Regarding safety, the project demonstrated notable success in reducing crashes and enhancing
overall roadway safety. Decreases were observed in crashes involving injuries and fatalities, although
there was an increase in pedestrian injuries. Conversely, injuries to bicyclists decreased, with a
smaller proportion of total crashes involving cyclists.

Economically, the project positively impacted property values in the study area, which increased
by 65% over six years, exceeding the 49% rise observed in adjacent regions. This underscores the
broader economic benefits associated with infrastructure improvements.

In conclusion, while the lane repurposing project on Powerline Road did not compromise auto
traffic mobility or corridor throughput, it achieved its primary objectives of enhancing cyclist safety,
maintaining traffic flow, and stimulating local economic growth.
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4.2. State Route 63 Redesign (Mooney Blvd, California)

State Route 63 (S.R. 63) is a north-south state highway in the Central Valley, starting adjacent to
Tulare at Route 137, running north through the city of Visalia and the towns of Cutler and Orosi, and
then ending 8 miles (13 km) north of Orange Cove. The primary aim of the State Route 63 project is
to implement continuous dedicated bike lanes to enhance bicyclist safety. Historically, this highway
featured standard 5-foot bike lanes, green paint in conflict zones, and shared lane markings (arrows)
within narrow right-turn lanes, posing hazards to cyclists (Figure 2).

Figure 2. Previous Bike Lanes on State Route 63.

Figure 3 illustrates the planned configuration of bike lanes along a 0.8-mile stretch of N Dinuba
Blvd, spanning from W Houston Avenue to W Robin Drive. As part of this segment, existing travel
lanes will be reduced from 12 feet to 10 or 11 feet narrower dimensions. This adjustment facilitates
the integration of 5-foot Class II bike lanes, supplemented with green markings in areas where
potential conflicts may arise.

Existing Designs Proposed Designs

Figure 3. S.R. 63 Mooney Blvd before and after the project
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5. Discussion and Conclusions

In summary, lane width standards are critical in roadway design, impacting safety, traffic flow,
and infrastructure development. Variability among state DOTs underscores the need for context-
specific guidelines. Urban areas often benefit from narrower lanes to enhance pedestrian safety and
reduce vehicle speeds, while rural areas may require wider lanes to accommodate larger vehicles like
trucks and farm equipment.

Evidence-based transportation practices, informed by the effects of lane width adjustments, are
essential for efficient road designs and improved safety measures. This study's insights can aid
transportation planners and engineers make informed decisions tailored to diverse geographical
contexts and user needs.

However, the study acknowledges limitations. It primarily relies on qualitative data, lacking
robust quantitative analysis to precisely measure the safety impacts of lane width standards or
establish statistical significance across jurisdictions. Generalizability beyond the studied states may
be limited due to regional variations in infrastructure and governance structures. Additionally,
reliance on existing DOT manuals and policies may overlook emerging mobility trends like
micromobility and autonomous vehicles, necessitating dedicated lane provisions.

Future research should address these limitations by incorporating more quantitative data and
broadening the study's scope across diverse states and regions. Moreover, considering the
implications of evolving mobility technologies will be crucial for developing comprehensive and
adaptable lane width standards that effectively meet future transportation needs.
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