Chapter 5 Work Zone Traffic Control

5-1

5-2

General

Effective temporary traffic control strategies allow all road users to successfully maneuver
through or around work areas while still permitting needed work to be completed efficiently
and economically. The following goals apply to work zones:

» Give safety highest priority for both highway workers and traveling public

» Manage congestion to maintain mobility through and/or around work zones

» Be cost effective with resources taxpayers and legislature entrust to us.
Work zone traffic control planning needs consideration early, as it greatly impacts how
and what work is completed. Work zones are interdependent with design, construction,

maintenance, and traffic operations; what happens to one affects the others. The better we
understand these interactions, the more successful and cost effective projects will be.

There is no “cookbook” solution to all work zones; solutions require innovation, adaptation,
and ingenuity. Work zone design and operation is as much art as science.

Properly mitigating work zone impacts to all road users is a critical component in the
successful design, construction, maintenance, and operation of a fully functional highway
system and is required by federal regulations and state policy.
Road users include, but are not limited to:

» Pedestrians, including those with disabilities

» Bicyclists

» Motorists, including motorcyclists

« Commercial Vehicle Freight operators, including oversized/overweight
permitted vehicles

» Transit operators and users

Federal and State Laws Applicable to Work Zones

Work zones are subject to numerous federal laws, state laws and codes, and standards that
are critical to understand:

Federal Laws

23 CFR Part 630 J focuses on work zone standards, policy, and processes:

« The Manual on Uniform Traffic Control Devices (currently 2009 MUTCD) is the national
standard for traffic control on all public roads

« States shall develop policy to systematically consider and manage work zone impacts

« All significant projects shall have Transportation Management Plans unless the Federal
Highway Administration (FHWA) grants an exception based on the State’s ability to
show a specific project will not have sustained work zone impacts.

« States shall perform a work zone process review at least every two years
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23 CFR Part 630 K focuses on work zone design and implementation:

Maintain quality and adequacy of all temporary traffic control devices

Manage work zone exposure and reduce the risk of fatal crashes or injuries to workers

Public Rights-of-Way Accessibility Guidelines (PROWAG) cover temporary work zone
pedestrian facilities located within the public right-of-way and are recommended best
practices at this time.

B. State Laws and Codes

Important Washington laws applicable to work zones are listed below and include a brief
description in parenthesis:

RCW 46.04.200 (Hours of Darkness definition)
RCW 47.36.030 (Signs, signals, and banners over roadway requirements)

RCW 47.36.200 (Motorcycles Use Extreme Caution sign requirements)

RCW 47.48.010 (Roadway closure, restrictions, & reduced speed limit authority)
(

RCW 47.48.020 (Roadway closure, restrictions, & reduced speed limit notification
requirements)

RCW 46.61.527 (Work Zone Traffic Fines)
WAC 296-155-305 (Flagging Requirements, 4-Sign Requirement for > 45 mph)

Washington has adopted the MUTCD; however, specific work zone-related MUTCD
sections have been modified as listed below and include a brief description in parenthesis:

WAC 468-95-017 (Traffic Control Devices & Engineering Judgement)
WAC 468-95-045 (Speed Limit Signs & Radar Speed Display Signs)

WAC 468-95-075 (Higher Fines Signs & Plaques)

WAC 468-95-190 (Pavement Markings: Edge Line Requirements)

WAC 468-95-205 (Supplemental Raised Pavement Markers)

WAC 468-95-210 (Raised Pavement Markers Used As Broken Lane Lines)
WAC 468-95-300 (Temporary Sign Spacing Table)

WAC 468-95-301 (Maximum Channelization Device Spacing Table)

WAC 468-95-3015 (Traffic Signal Display Requirements When Flagging)
WAC 468-95-302 (Single Flagger In Center of Intersection Prohibited)
WAC 468-95-305 (Motorcycles Use Extreme Caution Sign)

WAC 468-95-306 (Motorcycles Use Extreme Caution Supplemental Plaque)
WAC 468-95-307 (Abrupt Lane Edge Warning Sign)

WAC 468-95-310 (Temporary Pavement Markings)
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5-3 Work Zone Standards, Content & Resources

A. Manual on Uniform Traffic Control Devices (MUTCD)

Per federal code, the current revised 2009 MUTCD edition is approved by the Federal
Highway Administration (FHWA) and recognized as the national standard for traffic control
on all public roads. Part 6 of the MUTCD focuses on temporary traffic control.

B. PROWAG 2005

The PROWAG guidelines are currently recommended best practices for pedestrian facilities
within public right-of way. When formally adopted by the Department of Justice, PROWAG
will become enforceable standards.

C. WSDOT ADA Guide for Accessible Public Rights of Way

WSDOT, in collaboration with FHWA, developed the WSDOT ADA Guide for Accessible
Public Rights of Way as a field guide reference to be used by professionals when evaluation
accessible pedestrian features, including in work zones, reflecting PROWAG best practices.

D. WSDOT Standard Specifications

The WSDOT Standard Specifications are legal and enforceable language for WSDOT
Contracts and when incorporated into local agency construction projects receiving FHWA
federal funding. These specifications include requirement, measurement, and payment
information and may specify work zone standards that exceed requirements in the MUTCD.
The following sections are the most relevant to work zones:

» 1-07.8 High-Visibility Apparel

» 1-07.23 Public Convenience and Safety

« 1-10 Temporary Traffic Control

» 8-23 Temporary Pavement Markings

» 9-34 Pavement Marking Material

» 9-35 Temporary Traffic Control Materials

E. WSDOT Traffic Manual

This chapter focuses on work zone traffic operation strategies and the Transportation
Operations component of the Transportation Management Plan. This chapter is not an all-
encompassing, comprehensive work zone guide; other manuals apply as well.

F. WSDOT Design Manual M 22-01

Chapter 1010 focuses on work zone design topics and Transportation Management Plans
for construction projects. Chapter 1610 focuses on traffic barriers. Chapter 1620 focuses on
impact attenuator systems.
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G.

WSDOT Work Zone Traffic Control Guidelines for Maintenance Operations
M 54-44

The WSDOT M 54-44 Manual focuses on temporary traffic control for maintenance, utility,
and developer operations of 3 days or less. The WSDOT M 54-44 Manual is not for use

in WSDOT Contracts. Typical traffic control plans for use in projects can be found at the
WSDOT Typical Traffic Control Plan Library as discussed below.

WSDOT Work Zone Typical Traffic Control Plans

The WSDOT Typical Traffic Control Plans library provides generic traffic control plans that
have been furnished as a guide to be used with good engineering judgement. Typical traffic
control plans may be modified or used with additional project-specific or site-specific traffic
control plans for unique conditions or roadway configurations.

All WSDOT Typical Traffic Control Plans must be accepted prior to use in the field. Each
WSDOT Region will determine personnel with acceptance authority.

WSDOT Sign Fabrication Manual

The WSDOT Sign Fabrication Manual assists sign fabricators by providing sign layouts for
official highway signs, both permanent and temporary, depending on the sign’s size.

All signs have a unique naming convention based on the MUTCD.

Quality Guidelines for Temporary Work Zone Traffic Control Devices

The 2017 Edition of the ATSSA Quality Guidelines for Temporary Work Zone Trdffic is available
for purchase and is used, per Standard Specifications 1-10.2(3), by the Engineer to determine
signs and traffic control devices are acceptable, marginal, or unacceptable.

MASH-2016 & NCHRP-350 Hardware Eligibility Letters

Crashworthy eligibility letters for hardware devices, including work zone traffic control
devices, meeting MASH-2016 crashworthy requirements is provided by the FHWA. In
addition, archived NCHRP-350 letters are also available (link provided in paragraphs at top
of each webpage).
There are five categories of devices:

» Longitudinal Barriers and Bridge Rails

» Barrier Terminals and Crash Cushions

» Sign Supports, Mailboxes, and Delineator Posts

« Luminaire Supports

Work Zone Devices
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5-4 WSDOT Region, Region Traffic Operations, and Headquarter Traffic Roles
and Responsibilities

“WSDOT Region” includes all offices except the Region Traffic Operations. The following
roles and responsibilities are typical guidelines. Each Region may further define or
redistribute roles and responsibilities so verify responsibilities with each Region’s

Traffic Office:

A. Typical WSDOT Region Responsibilities

Identify work zone safety and mobility impacts during scoping, Design, or major
maintenance operations to develop a Work Zone Strategy Statement

Develop a Transportation Management Plan (see Design Manual Chapter 1010)
Develop and obtain approval for WSP Task Orders

Implement work zones for individual projects, including appropriate impact mitigation
strategies with respect to region mobility and coordination

Coordinate with Freight Transportation, Commercial Vehicle Services, and Public
Transportation divisions, and local agencies when applicable

Inspect traffic control operations and modify when necessary to address site- specific
conditions for safety and mobility

B. Typical WSDOT Region Traffic Operations Responsibilities

Review and approve Transportation Management Plans & Work Zone Strategy
Statements

Review and accept traffic control plans during the project PS&E phase
Provide assistance to Project Engineering Offices upon request

Coordinate with Freight Transportation, Commercial Vehicle Services, Public
Transportation divisions, and local agencies when applicable

Collaborate with Construction, Maintenance, and Communications departments for
scheduling, implementing, and notifying the traveling public of high-profile closures

Approve/review work zone speed limit reductions and advisory speeds (Section 5-18)

Perform work zone traffic analysis (Section 5-9) to determine closures, their permitted
hours, and work with TDGMO to determine interim liquidated damages (Section 5-14)

Perform periodic review of active work zones

Perform FHWA work zone process reviews with HQ Traffic Operations, region Project
Engineering Offices, Maintenance, other divisions, and other agencies as appropriate
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C. WSDOT Headquarters Traffic Operations Responsibilities
» Develop and update work zone-related policy, standards, and guidance
» Provide traffic control training for agency employees
» Maintain a library of typical traffic control plans for Region use
» Provide work zone traffic analysis assistance upon request
» Lead the FHWA work zone process reviews with Region Traffic Operations

» Approve unique work zone speed limit reductions (Section 5-18)

5-5 Work Zone Principles & Considerations

1. Guide all road users in a clear, positive, and safe manner through or around work
zones utilizing sufficient signage, delineation, and channelization. Work zones should
be “self-explanatory” to road users the maximum extent feasible. Abrupt, unexpected
changes in roadway geometrics should be avoided.

2. Consistent and proper installation of temporary traffic control devices to optimize
road user expectancy and compliance which enhance work zone safety and
improve mobility.

3. Remove traffic control devices when they are no longer applicable, otherwise they
may be soon disregarded.

4. Avoid placing traffic control devices that inhibit movement of other road users unless
accommodations are provided.

« Maintain a clear temporary pedestrian accessible route of at least 48 inches in
width or use 7-foot minimum mounting height when it is necessary to place traffic
control signage within the limits of existing sidewalks

5. Separate decision points; avoid having road users react to two events at the same
location.

» Avoid lane closure tapers adjacent to merging on-ramp traffic due to conflicting
merges

» Avoid lane closure or lane shift tapers within limits of horizontal curves
6. Consider positive protection devices whenever practical. Positive protection devices

enhance safety for both road users and workers by using physical barriers not easily
penetrated by errant vehicles, such as transportable attenuators or temporary barriers.
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7. Design work zones to operate in a manner consistent with the desired target speed
dependent upon desired mobility, operation, and safety objectives.

Per MUTCD, drivers reduce their speeds only if they clearly perceive a need to
do so

« Avoid reductions greater than 10 mph below the existing speed limit unless a

unique, restrictive condition is present. Work crews should also be present

Avoid “overdesigning” work zones (e.g. using a lane closure taper designed for
60 mph when a 45 mph work zone speed limit is posted)

All work zone speed limit reductions shall be approved per Secretary’s Executive
Order E 1060.02 and in compliance with Project Delivery Memo #19-01

8. Manage adverse work zone impacts to road users overall while balancing the need to
efficiently, economically, and safely complete work.

Regions may decide to implement closures with high traffic impacts occurring

over shorter durations (days) versus traditional methods with lower traffic impacts
occurring occur over several months or years. In particular, these aggressive closure
strategies are justified when there are substantial benefits that more than offset the
adverse traffic impacts including significant reduction in working days, considerable
cost savings during construction, and enhanced safety benefits for both road users
and workers. For such closures, Region Administrator approval should be obtained.

9. Maintain effective public relations starting early in Design and lasting throughout
Construction phases for projects with high-impact closures.

During planning, work closely with stakeholders and local agencies to understand
their concerns and needs during these closures as well as obtaining their
concurrence. This will aid in avoiding surprises with unplanned, lengthy delays.

Develop traffic closure, detour, and/or alternative route schematics for the public
and media use to visually explain the limits of the closure and how to navigate
through and around them.

Explain the anticipated work zone congestion and delays as well as what time of
day they are expected.

Consider different outreach tools (news coverage, social media, WSDOT blogs)

Encourage alternative modes of transportation (carpools and public transit) and to
delay trips to early morning/late evening hours to manage work zone congestion
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5-6 Work Zone Mobility, Corridor, and Network Management

The traditional practice of only permitting closure hours with minimal traffic impacts is
still desirable on many roadways, but is becoming increasingly less feasible or economical
due to higher traffic volumes persisting later into the evenings and beginning earlier in the
mornings on congested corridors. Per Secretary Executive Order E 1001.02, traffic delays
should be minimized while the safety of workers and the traveling public be the highest
priority. Thus, proactive work zone congestion management strategies are necessary to
effectively complete work while still maintaining mobility and maintaining safety. Work
zone mobility management should be a priority beginning early in Design and continuing
throughout Construction.

First and foremost, it is important to understand actual work hours are significantly less than
the closure hours. In other words, for work operations such as HMA paving, a permitted
5-hour closure may only result in 2.5 working hours. If not addressed, this may result in the
project duration extending into two construction seasons, also known as “wintering over”.

For the areas where reasonable duration of work shift is challenging to obtain, it may
become necessary to select an extended closure duration resulting in congestion.
Therefore, it is necessary to understand the following:

« When to avoid work zone congestion (Section 5-6.A)
« Work zone congestion management strategies (Section 5-6.B)
» Closure coordination along detours and alternative routes (Section 5-6.C)

« Detour route considerations (Section 5-6.D)

For detailed guidance for various extended closure strategies see the following:
« Extended Intermediate-Term Duration Closures (Section 5-7)

« Long-Term Duration Closures & Reconfigurations (Section 5-8)

A. When to Avoid Work Zone Congestion

Typical periods to avoid work zone congestion include certain times and events, such as
the following:

» During weekday AM/PM commutes & school hours

During weekday commutes there may be limited flexibility for alternative schedules or
fewer discretionary trips, resulting in minimal traffic diversion and higher traffic impacts.

Morning and evening commute periods vary significantly in time and duration depending
on its specific location and are best determined by obtaining actual traffic volumes or
conduct field observations. Be sure to take into account local operations such as work
shift changes at major corporations, school and daycare traffic, or other events that
generate traffic surges over a short duration.

Without the availability of better data or information, then assume the following
weekday commute hours in congested, urban areas:

- AM Commute @ 4:00 a.m. to 10:00 a.m.
- PM Commute @ 2:30 p.m. to 7:00 p.m.
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Without the availability of better data or information, then assume the following
weekday commute hours in more rural areas:

- AM Commute @ 5:00 a.m. to 2:00 a.m.
- PM Commute @ 2:30 p.m. to 6:30 p.m.
» During Friday afternoons and Sundays on recreational routes

Recreational routes tend to experience much higher volumes on weekends, typically in
the inbound direction Friday afternoons and the outbound direction on Sunday. Such
roads include I-90 over Snoqualmie Pass, U.S. 2 over Stevens Pass, and SR109 between
Ocean Shores and Aberdeen.

Recreational periods vary significantly in time and duration depending on its specific
location and are best determined by obtaining actual traffic volumes or conduct
field observations.

» During major regional special events

Major sporting events, concerts, fairs, etc. generate significant traffic volumes increases,
typically up to two hours prior going towards the event (inbound) and up to two hours
after existing the event (outbound). In contrast, all-day events tend to see increased
volumes spread out over the day without the large “spikes” experienced with games

or concerts.

» During major statewide special events
Major special events can generate traffic across the state. Volumes on intrastate

corridors such as Interstate 90 increase in one direction at the beginning of the weekend
and then increase in the opposite direction at the end of the weekend.

» During significant local special events

Significant local special events can generate large, but localized traffic impacts that need
to be considered. Such events include runs, bike rides, or festivals.

B. Work Zone Congestion Management Strategies

When causing work zone congestion, detailed work zone traffic analysis needs to be
performed by the Region Traffic Operations to determine anticipated delays and queues
(Section 5-9) when determining closures, permitted closure hours, and working with
TDGMO to determine the value of any interim liquidated damages.

The WSDOT Transportation Data, GIS & Modeling Office (TDGMO) can assistant Regions
by providing work zone traffic analysis to help determine expected queuing and delays.
Only TDGMO has the authority to determine the maximum interim liquidate damage values;
Region Traffic Operations will assign the actual interim liquidated damage value for each
closure based on the maximum allowable amounts determined by TDGMO (Section 5-14).

Based on the anticipated traffic impacts, additional work zone mobility, safety, and traffic
demand management strategies may need to be considered:
« Advanced Notification

Use Portable Changeable Message Signs (PCMSs) or Class A signs to provide notice at
least one week notification in advance of closures with high traffic impacts.
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¢ Public Outreach

WSDOT Communications serves an invaluable role in reaching out to the general public
and stakeholders. They serve as the “front-line” spokesperson for WSDOT by working
with news media, utilizing social media, and responding to citizen inquires.

Using their established relationships with various stakeholders (including local interest
groups), it is valuable to obtain concurrence, or at least understanding, of high-impact
closures during Planning and Design before projects go to Construction.

During Construction, prior to the high-impact closures, WSDOT can collaborate with
these stakeholders to help determine when high-impact closures occur to reduce
adverse impacts as well as providing advanced notification.

WSDOT Traffic Management Centers (TMCs)

Utilizing their access to permanent variable message signs, Regional TMCs may provide
advance notification for upcoming significant, high-impact closures and provide real-
time information for major incidents and closure status. TMCs typically only provide
supplemental messaging so critical messages (major incidents, silver alerts, blue alerts,
etc.) can be displayed if necessary.

During Design, working with Region Traffic Operations, collaborate with the TMC
to determine to what extent these permanent systems can supplement the project’s
messaging methods (portable Highway Advisory Radio, PCMSs, etc.).

During Construction, working with Region Traffic Operations, provide TMCs notification
of upcoming of high-impact closures preferably two weeks in advance.

On Active Traffic and Demand Management corridors (only present in the Northwest
Region at this time), lane usage symbols and speed limits can be displayed in real-time to
supplement the temporary traffic control closures.

WSDOT Incident Response Team (IRT)

Because capacity is already minimized in work zones, vehicle breakdowns or collisions
can have significant adverse traffic impacts if not resolved quickly. IRT minimizes
response times by collaborating with WSDOT TMC, police and emergency agencies, and
towing companies to relocate or remove the blocking vehicles quickly.

During significant high-impact closures, consider placing IRT and towing services (under
IRT’s direction) on standby in strategic work zone locations in the event disabled vehicles
need to be quickly towed. See Section 5-16.E for details.

During Design, engage IRT to determine anticipated costs and ensure reimbursement
funding is provided for this operation via internal accounting methods. Verify necessary
IRT staff is available and how they will be requested and utilized.

WSDOT Maintenance and Internal Staff Assistance

During major closures, advanced notification and closure notification signage may be
necessary as far as 50 miles from the actual closure in isolated locations. An example
of such a scenario would be a week-long closure of the Hood Canal Bridge where the
shortest detour route is over 100 miles and 2% hours.

Page 5-10

WSDOT Traffic Manual M 51-02.10
May 2021


https://wsdot.wa.gov/Operations/Traffic/tmc.htm
https://www.wsdot.wa.gov/travel/operations-services/active-traffic-management/home
https://www.wsdot.wa.gov/operations/incidentresponse/

Work Zone Traffic Control Chapter 5

Instead of arranging for Contractors to provide such services over such a vast area, an
alternative approach is to arrange for the collaboration of several WSDOT Maintenance
and/or IRT staff to perform duties in their own local areas. Ensure funding is available for
reimbursement of services rendered via internal accounting methods.

« WSDOT Signal Operations Assistance

During significant closures or detours, temporary adjustments to WSDOT- operated
traffic signals may be necessary due to large increases in traffic along detour or
alternative routes.

Engage the Region'’s Signal Operations group during Design and then provide advanced
notification in Construction preferably two weeks prior to the major closure. If needed,
ensure funding is available for this operation for reimbursement for services rendered via
internal accounting methods.

» Local Agency Signal Operations Assistance

During significant closures or detours, temporary adjustments to Local Agency operated
traffic signals may be necessary due to large increases in traffic along detour or
alternative routes.

Engage the local agency during Design and then provide advanced notification in
Construction preferably two weeks prior to the major closure. Any agreements should be
included in the Transportation Management Plan.

» Motorist Use of GPS Technology

A majority of motorists use GPS for navigation purposes which may provide motorists
an optional alternative route in real-time based on shortest travel time automatically
(without needing extensive traffic control messaging) that effectively reduces work zone
delays and queues by redistributing traffic across multiple corridors.

C. Coordinate Closures along Detours & Alternative Routes during High-
Impact Closures

It is critical to restrict concurrent lane or ramp closures on parallel, alternative routes during
high-impact closures. In Design, it should be determined if such closure restrictions are
necessary by working with the Region Traffic Operations. If needed, be sure to include the
closure restrictions in the Contract PS&E.

During Construction, Region Traffic Operations may still allow these restricted lane or ramp
closures to occur on a case-by-case basis, but may reduce allowable hours to account for
the additional traffic volumes that will be diverted onto the detour or alternative route.

Example: A full closure of southbound Interstate 5 (SB I-5) is occurring overnight in
Vancouver, Washington. Thus, any concurrent lane closures along SB 1-205 (parallel,
alternative route) should be delayed until the work zone capacity can handle the additional
traffic volumes from the SB I-5 closure. The SB I-5 to SB I-205 ramp should remain open
during the SB I-5 as well as any ramps along the detour route or alternative route path.
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D.

Detour Route Considerations

Detour routes using local agency roadways require detour agreements, which should be
completed in Design and included in the Transportation Management Plan. Coordinate
early with local agencies, especially for significant road or ramp closures. In Construction,
collaboration is needed to prevent conflicting concurrent closures along the detour route.

Consider rather the detour route can accommodate commercial vehicles, particularly
oversized/overweight permitted vehicles, during closures. If travel restrictions are necessary,
contact WSDOT Commercial Vehicle Services in advance (Section 5-15).

Consider the detour route’s capacity. Of particular concern are signalized intersections at
the beginning of the detour where only a single left-turn lane is provided operating as a
protected movement (left only on green arrow).

Mitigations may include uniform police officers controlling traffic at any problematic
intersections until traffic volumes are low enough to resume normal signal operation or to
temporarily adjust signal timing.

Permissive-protect single left-turn lane, protected double left-turn lanes, and right turns
serve greater traffic volumes and typically do not require additional mitigation.

Be cautious of all-way stop intersections along a detour route as they have capacities as low
as 600 vehicles/hour (from all approaches).

Pedestrian and bicyclist detour routes should be short, in close proximity, and have
accessibility features and grades comparable to the existing route to maximize their use.
Provide advanced closure signage at decision points far enough in advance to allow the
opportunity to utilize alternative routes without backtracking given that these users may
have expended considerable physical effort reaching the closure and may not have access to
check websites or other postings regarding upcoming work.

5-7 Extended Intermediate-Term Duration Closures

Intermediate-term duration closures are defined as those lasting 3 days or less and
include weekend-duration closures (Friday night to Monday morning). Extended closures
permit closure hours to extend beyond those normally used in PS&E and result in work
zone congestion.

When it has been identified and utilizing extended closure hours is justified, detailed work
zone traffic analysis needs to be performed by the Region Traffic Operations to determine
anticipated delays and queues (Section 5-9) to determine permitted extended closure hours
and any associated interim liquidated damages (Section 5-14). The WSDOT Transportation
Data, GIS & Modeling Office (TDGMO) can provide Regions assistance with work zone
traffic analysis and determine maximum allowable interim liquidated damages.

Diversion rates used in work zone traffic analysis are determined by Region Traffic
Operations based on considerations such as the quality and number of alternative routes
available, special event occurrence, and quality of public outreach.
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In the Contract PS&E, clearly list permitted extended closures including days and times,
maximum number allowable, and restrictions on what work operations are allowed to utilize
the extended closures.

When work zone queues are anticipated to exceed more than 1 mile, consider work zone
safety management strategies (Section 5-17), including a work zone queue warning system,
in addition to implementing work zone congestion management strategies (Section 5-6.B).

There are several extended intermediate-term duration closure strategies
available, including:

« Extended weeknights (Section 5-7.A)

« Extended Friday night into Saturday morning (Section 5-7.B)

» Extended Saturday night into Sunday morning (Section 5-7.C)

» Extended weekend morning closures (Section 5-7.D)

» Weekend-duration lane closures (Section 5-7.E)

« Weekend-duration road closures (Section 5-7.F)

Extended Weeknight Closures

After the weekday PM commute, decreasing traffic volumes allows any work zone queues to
dissipate overnight. Thursday PM volumes tend to be higher later into the evening compared
to other weeknights.

Traffic typically diverts around congested work zones using alternative routes, which
reduces the traffic volume the work zone must serve. Diversion rates used in work zone
traffic analysis are determined by Region Traffic Operations based on considerations such as
the quality and number of alternative routes available, special event occurrence, and quality
of public outreach.

On the other hand, traffic volumes typically increase quickly during weekday AM commute
hours, which minimizes dissipation of any work zone congestion created; thus, work zone
impacts to the weekday AM commute should be minimal and assume no traffic diversion.

Exhibit 5-1 Extended Weeknight Closure Guidance

Typical Diversion Rates PM Hours: < 5%
(Optional) AM Hours: 0%
Targeted Delays Comments

PM: < 15 minutes

AM: < 5 minutes Perform detailed work zone traffic analysis.

Typical Closure

Consider involving Region Management. Perform detailed
Extended Closure | PM: < 30 minutes | work zone traffic analysis.
Consider significant public outreach.
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B.

Extended Friday Night into Saturday Morning Closures

After the Friday PM commute, decreasing traffic volumes allows any work zone queues to
dissipate overnight. Friday PM volumes tend to be higher later into the evening compared to
all other weeknights.

When congestion occurs, traffic may divert using alternative routes around the work zone;
therefore, decreasing the volume the work zone must serve. Diversion rates used in work
zone traffic analysis are determined by Region Traffic Operations based on considerations
such as the quality and number of alternative routes available, special event occurrence, and
quality of public outreach.

Because there is no AM commute, closures may be extended into Saturday morning several
hours later than weekdays. Because of increasing volumes, the ability to dissipate queues
becomes reduced later into the morning.

Exhibit 5-2  Extended Friday Night into Saturday Morning Closure Guidance
Typical Diversion Rates Friday PM Hours: < 10%
(Optional) Saturday AM Hours: < 10%
Targeted Delays Comments

Fri PM: < 20 minutes
Sat AM: < 15 minutes

Typical Closure Perform detailed work zone traffic analysis.

. . Consider involving Region Management. Perform
Fri PM: < 45 minutes ; § Peslo &
Extended Closure . detailed work zone traffic analysis.
Sat AM: < 30 minutes . . .
Consider significant public outreach.

Friday night is typically used to accommodate Superload freight by keeping a minimum of
two lanes open on T-1 and T-2 freight corridors when feasible. Superload freight over 20
feet wide is typically restricted to travel during early Saturday morning (1:00 a.m.-6:30 a.m.)
or Sunday morning (1:00 a.m.-6:30 a.m.).

Extended Saturday Night into Sunday Morning Closures

Decreasing Saturday PM traffic volumes allows any work zone queues to dissipate
overnight. Saturday PM volumes tend to be comparable to Friday PM volumes.

When congestion occurs, traffic may divert using alternative routes around the work zone;
therefore, decreasing the volume the work zone must serve. Diversion rates used in work
zone traffic analysis are determined by Region Traffic Operations based on considerations
such as the quality and number of alternative routes available, special event occurrence, and
quality of public outreach.

Because there is no AM commute, closures may be extended into Sunday morning several
hours later than weekdays and typically an hour later than Saturday morning. Because of
increasing volumes, the ability to dissipate queues becomes reduced later into the morning.
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Exhibit 5-3  Extended Saturday Night into Sunday Morning Closure Guidance

Typical Diversion Rates Saturday PM Hours: < 15%
(Optional) Sunday AM Hours: < 10%
Targeted Delays Comments
Typical Closure Sat PM: < 20 minutes Perform detailed work zone traffic analysis.

Sun AM: < 15 minutes

. Consider involving Region Management. Perform
Sat PM: < 45 minutes

detailed work zone traffic analysis.
Extended Closure Sun AM: < 30 minutes y

Consider significant public outreach.

D. Extended Weekend Morning Closures

Some work operations, such as bridge inspections or maintenance operations without noise
permits, require daytime closure hours even in heavy congested urban areas but weekday
daytime closures would result in unacceptable work zone congestion.

Instead, utilize extended weekend morning closures. Begin closures 1.5 hours before sunrise
(times available for Seattle and Spokane) so traffic control and mobilization occur during
darkness and crews begin work operations at first light. Balance the need to complete work
and keep adverse traffic impacts tolerable using work zone traffic analysis (Section 5-9).
Typically, Sunday morning closures reopen an hour later than Saturday.

E. Weekend-Duration Lane Closures

Weekend-duration lane closures, Friday evening to Monday morning commute, are practical
solutions for longer work operations when extended overnight closure hours still do not
yield sufficient work durations.

Weekend traffic demand tends to be less commute oriented and more discretionary than
weekdays. With strong public outreach, motorists can plan ahead by avoiding an area using
alternative routes, traveling early morning or later in evenings, or using public transit.

However, avoid weekend lane closures on major recreational routes due to greater
communication and outreach challenges. Consider performing these closures during the off-
season or weekdays (Sunday evening to noon Friday) instead.

Superload freight is not typically accommodated during weekend-duration lane closures but
oversized freight should be along T-1 and T-2 freight corridors. If the roadway is narrowed or
vertical clearances reduced, then WSDOT Commercial Vehicle Services should be contacted
at least 7 days in advance. See Section 5-15 for details.

Perform work zone traffic analysis (Section 5-9) to assess traffic impacts and mitigation
needs. It may be a good time to involve Region Management in the decision process. Region
Traffic Operations will determine anticipated diversion rates, which range from O percent

to 50 percent during hours of congestion for weekend-duration closures. Be aware hourly
traffic volumes may be up to 15 percent higher early AM hours on weekends as motorists
travel earlier to avoid the worse work zone congestion.
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Interim liquidated damage values for weekend-duration closure should be included in
the Contract PS&E (see Section 5-14 for details). Consider additional work zone safety
management strategies (Section 5-17) when using these strategies.

Freeway Lane & Ramp Closure Weekend-Duration Strategies:
« Closing up to half the existing freeway lanes

Reducing a 4-lane directional freeway to 2 open lanes needs viable alternative routes (2+
multilane principle arterials) and extensive public outreach.

Reducing a 2-lane directional freeway to 1 open lane needs viable alternative routes
(principle arterial, preferably multilane) and extensive public outreach.

» Farther reduce roadway to a single open lane during overnight hours, but consider the
additional work zone congestion created during the day.

Typical Friday and Saturday Night Strategy on Congested Urban Freeways: Reduce
roadway to a single open lane at 10:30 p.m. and reopen the following morning to two
lanes when traffic volumes reach 150 percent of a single open lane’s capacity (typically
Saturday 5:30 a.m. or Sunday 6:00 a.m.) to clear any early- morning congestion created
before congestion starting building during the daytime weekend-duration lane closures.

» Strategically closing freeway on-ramps can effectively manage congestion along
mainline.

By strategically closing on-ramps, traffic volumes served by the work zone is reduced by
forcing on-ramp traffic to use detour routes or alternative routes; however, avoid closing
on-ramps with major trip generators (airport or other major freeways).

Eliminating on-ramp merges maximizes the capacity through the work zone; therefore,
minimizing queues and delays.

Closing on-ramps prevent queues from spreading onto other corridors via queues
extending up ramps and spilling into adjacent corridor thru lanes. With the ramp closed,
the traffic queue remain contained on the original corridor, but additional congestion will
occur along the detour route or alternative routes.

Be cautious of closing freeway on-ramps in rural areas as detour routes may be several
miles due to the large distances between interchanges.

This strategy is ineffective if the detour route or alternative route does not bypass the
work zone.
Conventional Highway (Non-Freeway) Weekend-Duration Lane Closure Strategies:
» Temporary two-way, two-lane configuration an existing multilane highways

Each direction is reduced to a single open lane, then one direction of traffic is shifted
into either the closed two-way, left-turn lane or the closed left lane of the oncoming
direction, known as contraflow.

On divided highways, each direction is reduced to a single open lane, then one
direction of traffic is shifted via median crossover over into the closed left lane of the
oncoming direction.

» Temporary two-way, one-lane configuration on an existing highway

A single lane is maintained through the work zone with alternating traffic via flagger or
temporary signal-control, which may include a pilot car operation.
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F.

Weekend-Duration Road Closures

For critical work operations it may not be practical to maintain mobility necessitating the use
of weekend-duration road closures. Such work operations may include fish passage culverts
and modifying existing intersections into roundabouts.

For the traveling public, closing the road for a short duration may be less inconvenience than
traveling through a work zone for an extended period of time. Productivity during weekend
closures are significantly greater than daily or nightly closures; thus, the project duration can
be reduced considerably.

The main requirement for road closures is the availability of a detour route and its ability to
accommodate increased traffic volumes, truck turning movements, and pavement integrity.
Weekend traffic demand tends to be less commute oriented and more discretionary than
weekdays. With strong public outreach motorists are able to plan ahead by avoiding an area
by taking alternative routes, traveling earlier or later, or using public transit.

However, avoid weekend lane closures on major recreational routes due to greater
communication and outreach challenges. Consider performing these closures using long-
term duration closures during the off-season or weekdays (Sunday evening to noon Friday).

For roadway closures along truck freight critical corridors, WSDOT Commercial Vehicle
Services should be contacted at least 7 days in advance (see Section 5-15 for details). For
FHWA notification requirements for Interstate Highway closures, see Section 5-12.

Perform work zone traffic analysis (Section 5-9) to assess traffic impacts and mitigation
needs. It may be a good time to involve Region Management in the decision process.

Interim liquidated damage values for weekend-duration closure should be included in
the Contract PS&E (see Section 5-14 for details). Consider additional work zone safety
management strategies (Section 5-17) when using these strategies.

Freeway Weekend-Duration Closure Strategies:
 Directional freeway mainline closure utilizing a collector-distributor

Using lane closures, all traffic is forced to exit onto the collector-distributor around the
work area before rejoining the mainline. This strategy provides the benefit of a “full
roadway closure” in terms of productivity and safety, but maintains limited mobility
through the work zone for the traveling public.

» Directional freeway mainline closure utilizing a median crossover

Two-way, two-lane freeway traffic is maintained by placing all traffic on one side of the
median with 11-foot lanes, 2-foot right shoulders, and 3-foot left shoulders adjacent to
the temporary barrier separating opposing directions of traffic desirable; however, actual
site conditions may justify narrower configurations and work zone speed limit reductions
(Section 5-18).

If existing paved shoulders are within the temporary travel lanes, verify the pavement
depth is sufficient, drainage features/electrical J-box covers are traffic bearing, and
roadway widths across bridges are sufficient.

WSDOT Traffic Manual M 51-02.10 Page 5-17

May 2021


https://www.wsdot.wa.gov/CommercialVehicle/default.htm
https://www.wsdot.wa.gov/CommercialVehicle/default.htm
https://www.wsdot.wa.gov/CommercialVehicle/default.htm
https://wsdot.wa.gov/CommercialVehicle/contact.htm

Chapter 5 Work Zone Traffic Control
Often, roadside safety features on freeways are designed for one-way traffic; when
temporary two-way configurations are used verify these roadside safety components are
sufficient (WSDOT Design Manual Chapter 1610 and Chapter 1620).

» Directional freeway mainline closure utilizing a detour
Used in conjunction with lane closures, all traffic is forced to exit at an exit-ramp. A
route-specific signed detour route should be provided along with significant mitigation
and outreach strategies along with advanced notification.

« Complete freeway mainline closure utilizing detours
For work operations such as overhead bridge demolition across all lanes, it may be
necessary to close both directions of a freeway concurrently. A route-specific signed
detour route should be provided for each direction along with substantial mitigation and
outreach strategies.

Conventional Highway Closure Strategy:

» Roadway closure with detour
The roadway is closed to all traffic with a signed detour route in place. Local traffic
access may be permitted up to the actual roadway closure to maintain access for
residents and local businesses.

5-8 Long-Term Duration Closures & Reconfigurations

Long-Term duration closures are defined as those lasting 4 days or more. Weekend- duration
closures are considered intermediate-term duration (see Section 5-7.E and Section 5-7.F).

Some work operations may require extended closures, even longer than weekend- durations,
in order to complete needed work. Such work operations include bridge rehabilitation, major
roundabout installation, fish passage culverts, and roadway widening.

These extended closures occur on commuter, freight, and/or recreational routes and
should be used only after other traffic control approaches were found to be ineffective
or impractical.

When it has been identified and utilizing long-term duration closures is justified, detailed
work zone traffic analysis needs to be performed by the Region Traffic Operations to
determine anticipated delays and queues (Section 5-9) to determine permitted extended
closure hours and any associated interim liquidated damages (Section 5-14). The WSDOT
Transportation Data, GIS & Modeling Office (TDGMO) can provide Regions assistance with
work zone traffic analysis and determine maximum allowable interim liquidated damages.

Diversion rates used in work zone traffic analysis are determined by Region Traffic
Operations based on considerations such as the quality and number of alternative routes
available, special event occurrence, and quality of public outreach.

In the Contract PS&E, clearly list permitted long-term duration closures including days and
times, maximum number allowable, and any allowable work operation restrictions.
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Section 5-12 provides FHWA notification requirements in advance of Interstate Highway
closures or on the Federal-aid primary highway system.

When work zone queues are anticipated to exceed more than 1 mile, consider work zone
safety management strategies (Section 5-17), including a work zone queue warning system,
in addition to implementing work zone congestion management strategies (Section 5-6.B).

Multiple weekday-duration closures, typically Sunday night to noon on Friday, are similar
to the weekend-duration strategies but serves as a practical solution for work operations
requiring more than a weekend to complete or the work zone occurs along recreational
routes experiencing high weekend traffic volumes, but are lower during weekdays.

Regions should expect work zone congestion to be very heavy the first day or two, but
easing as the traveling public adjusts their driving habits. After a few days, locals will simply
avoid the work zone while others utilize alternative routes or simply avoid travel. When
possible, travelers will travel earlier in the morning or later in the evening to avoid the worst
of the congestion.

For long-term duration closures, the exact traffic control strategy and closures will be
determined on a case-by-case basis and is site-specific. The following are only some of the
possible long-duration closure strategies:

» Temporary Bypasses (Section 5-8.A)

+ Roadway Lane Closure & Reconfiguration (Section 5-8.B)

A. Temporary Bypasses

A strategy utilized for some bridge reconstruction and fish passage projects is to construct

a temporary highway bypass around the fish culvert during its construction, particularly

in areas where a sufficient detour or alternative route is unavailable. In addition, it may be
utilized on routes serving commuting traffic during the week and recreation traffic on the
weekend. Depending on traffic volumes, environmental restrictions, cost, and other practical
considerations the bypass could be as follows:

» Two-lane, two-way temporary configuration

» One-lane, two-way temporary configuration utilizing temporary signals to alternate
traffic during nonworking hours with flagger-controlled traffic during working hours.

B. Roadway Lane Closure & Reconfiguration

In locations with constrained geometrics, may require lane closures combined with reduced
shoulder and lane widths that are laterally shifted onto the shoulders, work can occur on
one-half of the roadway and/or bridge at a time. Typically, a two-stage configuration is
utilized to complete work across the road/bridge. Such freeway reconfigurations should
use a reduced continuous work zone speed limit based on the minimum shoulder and lane
widths as shown in Exhibit 5-12 (Section 5-18.A).
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5-9

Typically, site-specific staging plans and traffic control plans are included in the Contract
PS&E for each stage including any needed temporary illumination plans. For more complex
projects or locations with tight geometrics, multiple stages and reconfigurations may

be necessary.

These long-term reconfigurations should be based on permanent design standards to

the extent feasible (horizontal curvature, long-duration temporary pavement markings,
temporary traffic barriers with impact attenuators, illumination) while being supplemented
with standard temporary traffic control devices. See Chapter 1010 in the WSDOT Design
Manual for additional work zone design information.

Work Zone Traffic Analysis

Work zone traffic analysis compares the anticipated work zone traffic volumes with its
estimated capacity. When traffic volumes exceed capacity, queues grow and congestion
build. When traffic volumes are less than capacity, queues dissipate.

The unit of measurement is vehicle per hour (vph) but may also be measured as vehicles per
hour per lane (vphpl) for multilane roadways.

First, determine the anticipated traffic volume through the work zone. Obtain historical
traffic volumes (Section 5-9.A) and correct older data for growth (Section 5-9.B). Next,
account for any expected traffic diversion, determined by Region Traffic Operations, which
decreases the volume served by the work zone. Next, determine the work zone’s traffic
capacity (Section 5-9.C for freeways and Section 5-9.D for conventional roadways).

With the anticipated traffic volume and work zone capacity, expected work zone queues
and delays can then be calculated. For simple scenarios, see Section 5-9.E. For more
complex scenarios, see Section 5-9.F.

Region Traffic Operations should perform work zone traffic analysis, but may delegate it to
the Project Engineering Office. The WSDOT Transportation Data, GIS & Modeling Office
(TDGMO)can assist by providing work zone traffic analysis to help determine expected
qgueuing and delays.

Much of the same information used for work zone traffic analysis is also used by WSDOT
TDGMO to determine maximum interim liquidated damage values (Section 5-14). Based on
these maximum values, Region Traffic Operations can determine actual interim liquidated
damage values for each closure which are listed in the Contract PS&E. Based on these
maximum values, Region Traffic Operations can determine actual interim liquidated damage
values for each closure which are listed in the Contract PS&E.

Obtaining Traffic Volumes

When possible, obtain current traffic volumes within the work zone limits. Be cautious of
using traffic data older than a year, especially in high-growth areas.

Directional traffic volumes should be taken at several locations. On freeways, obtain
mainline volumes between each interchange and volumes of each exit-ramp and on-ramp.
On conventional roadways, obtain mainline volumes between significant intersections.
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Traffic volumes should be obtained each day of the week closures are permitted as they
may change significantly from day to day. For extended intermediate-term duration closures
(Section 5-7) and long-term duration closures (Section 5-8) obtain several sets of data

for each day for a good average, desirably 10 for each day. Screen the data set for any
significant special events or holidays that may significantly skew the traffic volume average.

It is desirable to obtain traffic volumes in 15-minute intervals for greater accuracy in
determining closure hours for closures on freeways and major arterials. It may become
necessary to assign closures in 15-minute intervals on heavily congested corridors instead
of typical hourly intervals. When 15-minute traffic volumes are used, multiply by four to
obtain an equivalent hourly volume to use the hourly intermediate-term work zone capacities
provided in Section 5-9.C and Section 5-9.D.

Recreational roadways will experience significant fluctuations in traffic volumes seasonally;
however, most roadways experience higher traffic volumes in summer and lower in winter.
Similarly, work zone capacities also are higher in summer and lower in winter by similar
amounts usually eliminating the need for seasonal adjustments for work zone traffic
analysis in most areas.

The following resources may be used to obtain existing traffic volumes on state routes and
the Interstate Highway system:

« WSDOT Traffic Data GeoPortal

This application allows users to obtain historic hourly and aggregate traffic volume data
from WSDOT'’s network of Permanent Traffic Recorders (PTRs).

For detailed information on GeoPortal application, including the map layer information
and instructions for obtaining data within this system, see Traffic Data GeoPortal Help.

« WSDOT Transportation Data, GIS & Modeling Office (TDGMO)

Hourly volume, classification, speed, and weight data can be obtained, when available,
from the TDGMO. This includes data from both the PTR network and short-duration
mechanical counts conducted throughout the state. To obtain this data, complete and
submit a Traffic Data Request Form to TDGMO.

« WSDOT ECM Portal

“Short Duration Count” searches an internal database for various hourly traffic counts,
including NWR Traffic Studies Database.

« CDR Software (Northwest Region Only)

This software allows engineers to access detailed traffic data for freeways and major
arterial roadways from PTRs. Historic PTR data is available in 5-minute intervals but can
be automatically aggregated and summarized as needed by the software, with 15-minute
or one-hour intervals being the most useful for work zone traffic analysis.

» Request New Traffic Studies

New traffic studies can be performed by the TDGMO and the Northwest Region
upon request.

To request new traffic studies statewide, contact TDGMO.
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