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Housekeeping

• Breaks (1-1.5 hours)
Lunch at 11:30am (60 min.)

Silence cell phones
Emergency Exits
Course Evaluation



Self Introductions

• Name
• Region/Company
• Job Duties
• Experience



Course Objectives
• Participants will understand the Transportation Management Plan 

Process
• Participants will develop a temporary traffic control plan for:
 a two-way two-lane roadway
 an arterial roadway
 a divided highway 

• Participants will also learn how to develop a temporary pedestrian 
accommodation plan.



Course Contents
• Work Zone Crashes
• Work Zone Planning
• Work Zone Basics
• Work Zone Geometrics
• Two-Way Two-Lane Highways w/ Exercise
• Multi-Lane & Divided Highways w/ Exercise
• Freeways & Expressways w/ Exercise
• Temp Ped Accommodations



Groups for Exercises
• Each row of tables will be a group for Exercise #6, #7 and #8



Work Zone Safety and Mobility

• Final Rule by FHWA published Sept. 9, 2004
• All states that receive Federal-aid highway funding
• Provide a systematic and structured approach to work zone traffic 

management
• Emphasize safety and mobility
• Development of TMPs and TCPs
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Work Zone Safety and Mobility

• Consider WZ issues as early as possible
• Systematic and consistent consideration of WZ 

impacts
• Strategies to manage WZ impacts
• Monitor and assess WZ impacts
• Data-driven improvements to WZ 

policy/process/procedures
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Work Zone Crashes
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Total Number of WZ Crashes/Year
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*2022 Data is Preliminary. Data does not include parking lot or 
private property crashes.

Year Total
2017 2,775
2018 3,157
2019 2,473
2020 1,794
2021 2,172
2022 2,013

Grand Total 14,384



2022 WZ Crash Severity
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A B C K O
2022 41 191 238 8 1535
Avg 17‐21 58 279 315 11 1811
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*2022 Data is Preliminary. Data does not include parking lot or 
private property crashes.

K: Fatality Type A: Incapacitating Injury
Type B: Non‐Capacitating Injury Type C: Possible Injury
Type O: Property Damage Only



2022 WZ Crashes by Month
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*2022 Data is Preliminary. Data does not include parking lot or 
private property crashes.



2022 WZ Crashes by Manner of Collision
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*2022 Data is Preliminary. Data does not include parking lot or 
private property crashes.

Manner of Collision 17'‐21'Avg
Rear‐end 40%
No Collision 28%
Angle 12%
Sideswipe Same 16%
Other 4%
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2022 WZ Crashes by Location
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*2022 Data is Preliminary. Data does not include parking lot or 
private property crashes.
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2022 WZ by Type
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*2022 Data is Preliminary. Data does not include parking lot or 
private property crashes.
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Wisconsin Work Zone Fatal (K) Crashes
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1 worker killed in 2022
1 worker killed in 2021

2 workers killed in 2020
1 worker killed in 2019

*2022 Data is Preliminary. Data does not include parking lot or 
private property crashes.



Work Zone Crash Facts - Summary
• Most work zone crashes occurred in 2022….
 Between May and November
 Between 10 AM and 6 PM
 Weekdays 
 Majority of work zone fatalities are the drivers and their passengers, not 

the workers. 
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Crash Information

 The WisTransportal System: https://transportal.cee.wisc.edu/applications/

18



Work Zone Crash Video
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Resources
• Standard Spec. 

 https://wisconsindot.gov/Pages/doing-bus/eng-consultants/cnslt-rsrces/rdwy/stndspec.aspx
• Construction Materials Manual 

 https://wisconsindot.gov/Pages/doing-bus/eng-consultants/cnslt-rsrces/rdwy/cmm.aspx
• Standard Detail Drawings 

 https://wisconsindot.gov/Pages/doing-bus/eng-consultants/cnslt-rsrces/rdwy/sdd.aspx
• Wisconsin MUTCD

 https://wisconsindot.gov/Pages/doing-bus/local-gov/traffic-ops/manuals-and-standards/wmutcd/wmutcd.aspx
• 2020 Wisconsin Flagging Handbook

 https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/flagger.pdf
• Sign Code Manual

 https://wisconsindot.gov/dtsdManuals/traffic-ops/manuals-and-standards/signcode/signcode.pdf
• Sign Plate Manual

 https://wisconsindot.gov/Pages/doing-bus/local-gov/traffic-ops/manuals-and-standards/signplate/signplate.aspx



Module 2: 
Work Zone Planning



Work Zone Planning
Work Zone Impact Assessments(WZIA) & Transportation 

Management Plans(TMP)
• Promote safety for traveling public and workers
• Minimize congestion and adverse traffic impacts
• Improved public satisfaction
• Balance the needs of the public and the project



Work Zone Impact Assessment
FDM 11-50-5.4

• Analysis of Alternatives
 How do we balance the work and 

traffic?
• How can the project be built?
• What can we do with traffic?

• Determine TMP type
• Mitigation strategies based on 

traffic conditions
• Alternative contracting strategies
• Estimated costs



Work Zone Impact Assessment
Project Information



Work Zone Impact Assessment
Work Zone Alternatives

• Defaults
Multi-lane facilities, Continuous Lane Closure
 Two-lane, two-way, Full Closure with a Detour



Work Zone Impact Assessment
Operational Considerations

• Coordinate with Region Traffic



Work Zone Impact Assessment
Other Considerations



Work Zone Impact Assessment
Recommendations



Work Zone Impact Assessment
Notes and Comments

• Comments populate when yes selected



Transportation Management Plans



Transportation Management Plans
11-50-5.5

• A set of coordinated strategies that describes how they will be used to 
manage work zone impacts of a road project 

• Living document that starts with the WZIA and is completed at the end 
of the project construction

• Required for all WisDOT projects



Transportation Management Plans
Section 1 – Project Info

• Basic project information 
• Design and Construction ID 

required
• Location of project in both 

directions



Transportation Management Plans
Section 2 – Project Description

• What is this project attempting to 
accomplish?

• Brief explanation
• Attach WZIA at 60% 



Transportation Management Plans
Section 3 – Existing Conditions

• Queuing and delay
• Pedestrians
• Commercial waterway
• Railroads
• Selecting Yes, will open additional 

questions in Section 5



Transportation Management Plans
Section 4 – Work Zone Strategies

• Lane closures/full closures/shifts
• Temporary widening
• Detours
• Day/Night
• Justification/Comments
• Cost of the temp. items



Transportation Management Plans
Section 5 – Work Zone Impacts

• Special Events
• Holidays 
• Impacts from Section 3
• Consider nearby projects



Transportation Management Plans
Section 6 – Traffic Analysis

• Work with Region Traffic Section
• Software use depends on 

roadway
 Freeway/expressways – WZTAT
 Everything else – Synchro, HCS, etc

• Work Zone Capacity, Delay, 
Queuing



Transportation Management Plans
Section 6+ – Lane Closure Hours

• Describe the lane closure hours 
that will be used for the project

• An attachment may be used to 
show the typical lane closure 
hours



Transportation Management Plans
Section 6+ – Detours

• List any detour routes that will be 
used for mainline or ramp traffic

• Determine the length of the 
detour and the amount of time it 
will take to drive

• Attach detour route plans



Transportation Management Plans
Section 6+ – Intersection/Signals

• When intersections are impacted 
or temporary signals used 
document if there are any 
changes for timing. 



Transportation Management Plans
Section 6+ – Road User Costs

• Required at 60% for 
 Lane Rentals – Hourly cost for occupying a lane 
 Interim Liquidated Damages – Daily cost for a closure, in the middle of a 

project
 Enhanced Liquidated Damages – Daily cost for a closure at the end of a 

project above the standard rates listed in Spec. 108



Transportation Management Plans
Section 6+ – Road User Costs

• Show the difference between normal conditions and delay conditions to 
justify cost recovery

• New Jersey Spreadsheet for ramps, detours, flagging
• WZTAT for freeways and expressways
• List daily road user cost in text box



Transportation Management Plans
Section 7 – Public Information Strategies

• Public information and outreach plan
Webform/Attachment

• How and what are we telling the public while the work is occurring 
 511, project websites, mailers
 Not for information on design of the project



Transportation Management Plans
Section 8- Incident Management Strategies

• Law enforcement mitigation
 Discussion with Region Traffic

• Emergency construction access
• Notifying local first responders
 Let them know about timing of 

closures



Transportation Management Plans
Section 9- Staging

• How is the project built?
• What is the plan for traffic?
• How are pedestrians able to 

move?
• Show us the most up to date 

staging plans



Transportation Management Plans
Section 10 – Nonstandard Mitigation

• This section is required when a Nonstandard Mitigation strategy is 
selected in Section 4 or 8

• See process 11-50-5
• Requires Request for Non-Standard Mitigation Strategies Approval 

form



Exercise #1

• Open the WisTMP Website
• Go to the Training Site link
 US 51 in Oneida County, between Tomahawk and Minocqua
 Create a new TMP
 Use the WZIA and the exercise packet
 Fill out Sections 1-5 as much as possible
 25 min. to complete



BREAK



Module 3: 
Work Zone Devices



Work Zone Duration
WMUTCD Part 6 Section 6G.02



Road Open to Traffic/Road Closed to Traffic
Is traffic maintained?

• Do we have to worry about regular vehicle traffic in the work zone?
• What do we do with the pedestrians?
• 104.6.3/4



If the road is closed…
SS 104.6.3 Road Closed to Traffic

• Still need to maintain local access
• Temporary Traffic Control for closure points
• Some devices needed in the work area to protect structures
• Detour routes posted for through traffic



If the road is open…
How do we maintain traffic?

• Where is the through traffic going?
• How wide will the traveled way be?
• Will there be a reduction in capacity?
• Turn lanes, access points
• Pedestrians



If the road is open…
Strategies for maintaining traffic

• One-Lane, two-way
• Lane shifts
 Shoulder condition?

• Lane closures
 Continuous
Off-peak/Nightly/Weekly

• Temporary roadway



If the road is open…
How do we determine the strategy?

• We need to determine the capacity of the roadway (pcphpl)
Work Zone Traffic Analysis Tool (WZTAT) – Free flow facilities
 Synchro/Highway Capacity Software for signalized corridors 
 Flagging nomograph

• Region Traffic should assist with this during the 60% TMP development
• Iterative process based on balancing traffic/construction/safety



Work Zone Traffic Analysis 
• WZTAT Input/Output



How do we communicate the strategy with the 
public?



Temporary Traffic Control Devices
• Signs
• Barricades
• Arrow Boards
• Portable Changeable Message Boards (PCMS)
• Temporary Markings
• Speed radar trailers
• Channelizing Devices
 Drums, 42-inch cones, flexible tubular markers
 Concrete Barrier Temporary Precast

Image: RoadTrafficSigns



Traffic Control Signs
Spec. 643.2.3       FDM 11-50-21

• Temporary Traffic Control Signs
 48x48 inch warning diamonds
 Detour route guide signs
 Regulatory
 Supports are incidental
 Covering incidental



Traffic Control Signs
Spec. 643.2.3       FDM 11-50-21

• Fixed Message Signs
 Custom signs
 Signs with a single dimension over 

60 inches
 Supports are incidental
 Covering incidental
 Send requests for FMS details to: 

dotbtosigndetails@dot.wi.gov



Traffic Control Signs
Spec. 643.2.3       FDM 11-50-21

• Signs with Distances
G-Series

• Round to nearest whole number
 Regulatory & W20 series

• Use fractions
• Never use decimals



Traffic Control Signs
Sign supports

• Portable
 Less than 7 continuous days

• Post Mounted
 7 days or more



Traffic Control Signs
Spec. 643.2.3       FDM 11-50-21

• Sign Covering
• Existing permanent signs
• Must fully cover existing message



Traffic Control Signs
Spec. 643.2.3       FDM 11-50-21

• Sign Covering
• Existing permanent signs
• Must fully cover existing message



How do we pay for sign covers



Barricades
Type III

• Three panels, 8 feet wide
• Diagonal sheeting pointed down 

toward traffic
• Used in closed lanes
• Typically have a sign
• WisDOT typically only uses Type 

III Barricades



Arrow Boards

•Only used for lane/shoulder closures
• Don’t use for lane shift
• Don’t use for added lane closure 

(SDD 15d50)
• Lane Closure: Use flashing arrow
• Shoulder Closure: Use flashing bar 

or 4 corners



Arrow Boards



Portable Changeable Message Signs (PCMS)
TEOpS 6-2-55

• Use for prewarn
• New travel conditions
• Do not replicate messages used by 

standard warning signs
• PCMS message plan
• Consider available Dynamic Message Signs



Portable Changeable Message Signs (PCMS)
TEOpS 6-2-55

• 8 Characters per line
• 3 lines per frame
• 2 frames total
• No filler or blank frames



PCMS Message Quiz
Is this acceptable

PCMS #1          PCMS #2          PCMS #3         PCMS #4    
Frame 1:

Frame 2:

SHOULDER
CLOSED
AHEAD

USE
CAUTION

RAMP
TO
CLOSE

LANE
CLOSED
AHEAD

NEW
TRAFFIC 
PATTERN

THURSDAY
10PM‐
6AM

WATCH
FOR
BACKUPS

LANES 
NARROW



Dynamic Message Signs (DMS)
TEOpS 17-1-1

• Consider if a DMS is located in 
an area we would place a PCMS
 511 Wisconsin has all WisDOT 

DMS located on a map
• Coordinate with the TMC during 

project design
 TMC@dot.wi.gov



Pavement Markings (TEOpS 3-15-5)
Permanent/Existing

• Remain in place for up to 3  
continuous days

• Need removal item 





Pavement Markings
Temporary Liquid• Temporary Epoxy

 Long durations
 High volumes
 Permanent will be applied over

• Cold Weather Epoxy
 Applied in winter
 Used in winter shutdown
On winter staging



Pavement Markings
Temporary Liquid• Paint

Most other applications
• Removal incidental to 

temporary liquid marking 
items



Pavement Markings
Temporary Tape

• New pavement surfaces
 Limits scarring/ghost lines

• Cannot be used in winter



Pavement Markings
Raised Pavement Markings (RPM)

• Type II (Tabs)
• Use:
 Chip Seals

• Use for up to 
14 days

• Type I (Pucks)
• Use:
 Shifting Tapers
 Lane Closure Tapers

• Use for 7+ continuous days



Pavement Markings

• When will the permanent markings 
get installed?
May need cold weather marking item

• Consider for July/August letting with 
a late season completion



Pavement Markings



Exercise #3
What type of temporary marking is going to be placed?

Scenario #2
 County: Door
 Highway: WIS 42
 AADT: 13,300
Good surface
 Start Date: October 1st

 End Date: November 15th

Scenario #1
 County: Waukesha
 Highway: I-94
 AADT: 117,000
 Poor surface
 Start Date: April 15th

 End Date: June 21st



Exercise #3
What type of temporary marking is going to be placed?

Scenario #2 – Cold Weather Epoxy
 County: Door
 Highway: WIS 42
 AADT: 13,300
Good surface
 Start Date: October 1st

 End Date: November 15th

Scenario #1 – Temporary Epoxy
 County: Waukesha
 Highway: I-94
 AADT: 117,000
 Poor surface
 Start Date: April 15th

 End Date: June 21st



Speed Radar Trailers

• Used to advise traffic of its speed
• Useful for up to 2 weeks in a 

single location



Channelizing Devices
This is how we tell traffic where to go

• Drums
• Flexible Tubular Markers
• 42-inch Cones
• Channelizing Curb
• Vertical Panels



Channelizing Devices
Device Width



Channelizing Devices/Positive Protection
When do we use need positive protection? 11-50-35

• Bridge deck replacements >48 hours
• Bridge painting projects
• Counter directional traffic with 2 or more lanes in each direction 45 

mph or greater
• Crossovers with more then 20,000 AADT
• Spot locations – ensure correct length of need



Temporary Signals
Spec 661

• Trailer mounted
• Post/Span wire mounted
• Centered over lane



Module 4: 
Work Zone Geometrics



Work Zone Geometrics

• Advance Warning Area
• Transition Area
• Activity Area
 Buffer Space
 Work Area

• Termination Area

WMUTCD 6C.03



Work Zone Geometrics
WMUTCD Part 6



Exercise #4
How long should the taper be? How many drums are needed?

Scenario #2
 Speed: 55 mph
 Lane width: 12 ft
 Lane Shift
Offset: 6 ft

Scenario #1
 Speed: 70 mph
 Lane width: 12 ft
 Lane Closure



Exercise #4
How long should the taper be? How many drums are needed?

Scenario #2
 Speed: 40 mph
 Lane width: 12 ft
 Lane Shift
Offset: 6 ft

Scenario #1
 Speed: 70 mph
 Lane width: 12 ft
 Lane Closure

Answer: 
𝐿 ൌ  ௐௌమ

଺଴
/2 ൌ  ଺ ସ଴మ

଺଴
/2 = 80 ft𝐿 ൌ 𝑊𝑆 ൌ 12 70 ൌ 840 𝑓𝑡

𝐷𝑟𝑢𝑚𝑠 ൌ  
𝐿

50 ൌ  
840
50 ൌ 16.8 ൎ 17 𝑑𝑟𝑢𝑚𝑠 𝐷𝑟𝑢𝑚𝑠 ൌ  

𝐿
50 ൌ  

80
50 ൌ 1.6 ൎ 2 𝑑𝑟𝑢𝑚𝑠

***3 drums needed (start of taper, middle of taper, end of taper)



Staged Construction
Moving traffic lanes to get work done

• Move traffic to one space to work in another space
• Balances traffic and work that needs to be done



Work Zone Geometrics
Where to start?

• Generally, matches existing:
 Cross-slopes
 Horizontal Curves/Super-elevation
 Vertical Curves

• Intersection sight triangles
• Drainage consideration



Work Zone Geometrics
Lane Widths

• Desirable 12 feet
• 11 feet
• 10 feet minimum
 Short distances - bridges

• Vehicle legal width: 8 ft 6 in



Work Zone Geometrics
Shoulder Width

• The width of the shoulders will be dependent on the type of 
work and total width of the roadway 

• Consideration for channelizing devices width 
• Provides some room for vehicle recovery and emergency 

parking
 Avoid long work zones without a shoulder



Work Zone Geometrics
Clear Zone

• That roadside border area which is made available for safe use by errant 
vehicles. 

• Clear zones start at the edges of the traveled ways and consist of the 
shoulders, auxiliary lanes, recoverable slopes, and any traversable but 
non-recoverable slopes with clear run-out areas at the toes of the slopes.
 Do we have the space in work zones for a clear zone?
 Consider construction equipment, storage
Will there be a need for CBTP in the work zone?



Work Zone Geometrics
Clear Zone – Spec 104.6.1.2.4



Work Zone Geometrics
Clear Zone – FDM 11-50-35.6.1



Temporary Barrier
Erik Emerson



Here are the topics we will cover

• Temporary Barrier
Flare
Sloped Ends
Length of Need
Operational Length



Here is what can happen…
• Here is a detail from the SDDs.
 Flaring the barrier can reduce the length of need.
 Technically this could work.



What was also similar in all the crash tests.
• Contractor wants access to the work area, 

so they don’t flare the concrete barrier 
enough
 So, they don’t flare the barrier enough.



How does a sloped end work?
• If the barrier is not flared correctly, you can  

you could still have a head-on crash? 
 The 150 FT of vehicle flight?
 The 100 some FT on the ground?

• Where would the vehicle be if there was a 
head-on crash?



Here is something to “help” your imagination



How does a sloped end work?
• We have a lower speed, so a sloped end is not an issue?
 Here is a drawing from a TL-2 crash test.
 The test was run at 44 MPH.

• Here is a crash in a 30 MPH posted speed area.
• Where would the vehicle land in these work areas?



How does a sloped end work?
• A head-on crash is unlikely because the barrier is flared.
 Here an angle impact into a sloped end.



How does a sloped end work?
• Here is the results of a TL-2 impact at 44 MPH.
• Where would the vehicle end up in this work zone?



Flaring barrier can have other issues
• Standard temporary barrier was tested 

on pavement.
 Flared barrier can accidentally be installed 

on gravel or grass.
 Temporary barrier can dig into gravel or 

shoulder and not move correctly.



Flaring barrier can have other issues
• Standard Temporary barrier was tested 

on flat ground.
 Flared barrier can accidentally be installed 

on slopes.
 Vehicle can hit the barrier too high.

• The vehicle can roll over or vault over the 
barrier.



How much barrier is needed?

• There are different concepts that need to be looked at:
 Length of Need

• How much barrier is needed to prevent the majority of vehicle from hitting a hazard.
 Operation length

• How much barrier is needed to operate in a desirable manner.



Length of Need
• Temporary barriers should have adequate length of need.
 FDM 11-45-30.3.1.2 has information on Length-of-Need.
 Designers and field staff need to check Length-of-Need.



Don’t let the contractor use the LON area for 
“Stuff”

 Crash cushions need room to 
work as well.



Don’t let the contractor use the LON area for 
“Stuff”

• We cannot have people or 
things stored here.

• Short Term Station Area in 
the MUTCD is defined as
 Daytime work that 

occupies a location for 
more than 1 hour within a 
single daylight period. 
(e.g. unloading a truck)



LON Example
• See FDM 11-45-30.3.1.2
• Design Speed 65 MPH
• AADT 4,500



Example
• LA = work zone clear zone 

= 20 FT
• L2 = 1 FT

• ሺଶ଴ିଵሻ
ሺ మబమఱబሻ

= 237.5



Example
Plan Layout



Example
Length of Need

• Locate Crash Cushion



Example
Length of Need

• Place Barriers

Do you have the minimum 
number of barriers?



Example

Anchoring 1st barrier

• SDD 14b08 has a note 3 for the 1st barrier after a crash 
cushion



Here is note 3

I recommend that staff ask contractor for the 
manufacturer’s recommendation. Then 

document the recommendations in a diary.



Operational Length
• Operational length is the minimum amount of barrier needed for the 

barrier system to perform in a predicable manner.
 Temporary barrier installations less than 9 full segments will likely not operate 

in a predicable manner.



What happens if you install a shorter run?
• This crash test is a failure 

because the vehicle rolled 
over.

• Shorter installations of 
temporary barriers have 
larger working widths.



What happens if you install at a steeper angle?
• Barriers are design to have a 25 degree impact.
• Steeper angles will not work the way we want it to.



Gaps in Temporary Barrier are bad



Here is the test.



Work Zone Cross Sections



Work Zone Cross Section
Construction Equipment Size/Width

• Concrete repair ≥ 300’
 Slip form paver

• Cranes/screeds
• Material loading/offloading
• Material storage
• Internal movement

Image: Wirtgen‐group



Work Zone Temporary Speed Declarations
TEOpS 13-5-6

• Interstates and Expressways with 70 or 65 mph speed limit

• All other facilities 
 reduce only in situations that have a combination of extreme lane shifts, narrowed lanes, bi-

directional traffic or milled surfaces. 



Work Zone Temporary Speed Declarations
TEOpS 13-5-6

1. Dates – ensure this is correct, if dates 
change, go back and fix form

2. Reason – document the work zone 
geometrics. (i.e. – workers present without 
positive protection)  

3. Speed limit should only be in effect when 
works are present for majority of the work 
zones. 

4. Make sure to include language in the 
Contact to cover/uncover signs



Work Zone Speed Data
• Drivers only slow down when they perceive the need to



Exercise #5
Determine the work zone speed limit

Scenario #2
 Speed: 70 mph
 Bridge deck replacement
 Concrete Barrier Temporary Precast 

Present
 Long-Term Lane shift
Work Zone Length: 0.40 miles

Scenario #1
 Speed: 70 mph
Mill and overlay
 Nightly single lane closure
Work Zone Length: 3 miles



Exercise #5
Determine the work zone speed limit

Scenario #2
 Speed: 70 mph
 Bridge deck replacement
 Concrete Barrier Temporary Precast
Work Zone Length: 0.40 miles
 Lane shift

Answer: No temporary speed limit change 
since WZ is less than 0.5 miles and CBTP 
present, advisory only

Scenario #1
 Speed: 70 mph
Mill and overlay
 Nightly single lane closure
Work Zone Length: 3 miles

Answer: 55 mph when workers present, 
at all other times the speed limit should 
be 70 mph



Work Zone Freight Considerations
Over Size Over Weight (OSOW)

• Need to be able to communicate how wide the 
roadway is

• Need width restriction signs when available 
roadway width is less then 16 feet

• https://wisconsindot.gov/Pages/doing-bus/eng-
consultants/cnslt-rsrces/tools/planning-
maps.aspx



Construction Access
• What type of work is happening?
• How often are trucks going to be 

making deliveries?
• Does the work area move?
• What about emergency access?



Work Area Ingress and Egress
How do contractor access the work site?

• Thru the drums
 Shouldn’t have to slow down in a 

live lane of traffic
• Designated locations
 Bridge two-way one lane
 Access Road
 From a local road/side road
Other options?



Truck Entering System
Smart Work Zone

• FDM 11-50-25.5
• Special Provision
• Frequency of construction vehicles at some location for a 

long period of time
• Alert motorists of slow construction vehicles ahead
• Reduce rear-end crashes



Ingress w/ Barrier

SDD 15d47 Sheet A 



Egress w/ Barrier

SDD 15d47 Sheet A 



Ingress w/o Barrier

SDD 15d47 Sheet B 



Egress w/o Barrier

SDD 15d47 Sheet B 



Detour Routes
Detour of a State Highway to Another State Highway

• Can it handle the traffic?
 Review AADT of detoured road and along detour route

• What is the distance of the route?
 Consideration for length of the detour and feasibility 



Detour Routes
Detour of a State Highway to a Local Road

• If traffic is going to use the local road for 
the detour:
 Ensure the local road up to standard
 Need to get local municipalities approval
 Need to keep track of detour condition

• The state will repair any damage



Detour Routes
Detour of a Local Road

• Local entity needs to designate the detour route
• State generally does not pay for signing of detour route
• Example:
 The department closes a rural bridge over the interstate



To Routes
Access to mainline routes

• This is a route that provides access to another route
• Typically used for ramp closures



To Routes
Standard Detail Drawing (SDD 15C2)



LUNCH BREAK – 1 HOUR
• Quick Lunch Recommendations
Qdoba
 Noodles
 Panera
 Subway
 Jimmy John’s
MetCalfe’s Market

 Forage Kitchen
 Shake Shack
 Fresh Finn
 Dumpling Haus
Mc Donald’s
Whole Food’s
 Bagel’s Forever



Module 5: 
Two-Lane Two-Way Highways



Standard Detail Drawings
Purpose

• Show desired TTC in situations 
that occur commonly across the 
state

• Consistency across the state
• Guidance for situation that do not 

100% fit

• Do not solely rely on SDD’s
• Each location will have features 

that need to be accounted for
 Vertical and horizontal alignment
 Roadside elements
 Ramps, Intersections, Driveways



Two-Lane Two-Way (TLTW)
Advance Warning – 40 mph or less

SDD 15c5



Two-Lane Two-Way 
Advance Warning – 45 mph or greater

SDD 15c4



TLTW – One-Lane Two-Way

• Typically found on two-lane two-way highways
• Considerations:
 Hourly volumes are typically under 600 vph to avoid delays
 Pilot car needed if the distance between flaggers is greater than 2 miles
 Intersections will require additional flaggers
 Usually takes place during the day and the road is fully open at night
 If at night, lights are needed
 Flagging is incidental to the contract, we do not directly pay for it

Flagging



TLTW – One-Lane Two-Way
Flagging

SDD 15c12 Sheet A



TLTW – One-Lane Two-Way
Stop Controlled

SDD 15d32



TLTW – One-Lane Two-Way

• Typically found on two-lane two-way highways
• Considerations:
 Low volume roads, 1000 AADT or less, Consult with region traffic 
 Usually for bridges or culverts
 Increase stop bar to CBTP if truck percentage is high (50 ft. to 75 ft.)
 Width, will shoulder widening or reinforcement be needed?
 Width, signing for OSOW

Stop Controlled



TLTW – Two-Lane One-Way
Signal Controlled

SDD 15d33



TLTW – Two-Lane One-Way

• Typically found on two-lane two-way highways
• Considerations:
 Distance of closure will dictate signal times
 AADT 3,000 and above
 Usually for bridges or culverts
 Width, will shoulder widening or reinforcement be needed?
 Width, signing for OSOW



Exercise #6

• Build upon Exercise #1 TMP and layout the temporary traffic control for 
the chosen strategy.



TLTW - Shoulder Closure
Two-Lane Two-Way

SDD 15d28



TLTW – Lane Shift
Signing

WO1-3R WO1-4R



TLTW – One Way Signing

SDD 15d46



TLTW – Add Lane Closure
Lane Closed

SDD 15d50 Sheet A



TLTW – Add Lane Closure
Lane Shift

SDD 15d50 Sheet B



Module 6:
Multilane & Divided Highways

Urban Arterials



Multilane Divided – 45 mph and under Lane 
Closure

SDD 15d20 Sheet A



Multilane Undivided – Lane Closure

SDD 15d20 Sheet B



Intersections – Right Turn Lanes

SDD 15d21 Sheet A



Intersections – Left Turn Lanes

SDD 15d21 Sheet B



Lane Shifts - Partial Lane up to 45 mph
SDD 15d40 Sheet C



Lane Shifts - Full Lane up to 45 mph
SDD 15d40 Sheet A



Lane Shifts – Partial Lane 50 or more
SDD 15d40 Sheet D



Lane Shifts – Full Lane 50 or more
SDD 15d40 Sheet B



Lane Shifts – Multiple Lanes SDD 15d41



Multi-Lane Closures up to 45 mph

SDD 15d22



Multi-Lane Closures 50mph or higher

SDD 15d14



Intersections – Right Turn Lanes

SDD 15d23 Sheet A



Intersections – Left Turn Lanes

SDD 15d23 Sheet B



Intersections – Signal Considerations
Will modifications be needed?

• Work with Region traffic for signal 
timing changes

• Consider how a temporary signal will 
be installed? 
 Under flagging(one lane each direction)?
 Lane closures?



Shoulder Closure greater than 40 mph

SDD 15d27



Exercise #7

• US 12 in Eau Claire
• 40 mph
• 36,000 AADT
 Must maintain 2 lanes

• Base patching in right 
lane

• Must allow right turns



Module 7:
Freeways & Expressways



Single Lane Closure

SDD 15d12 Sheet A



Single Lane Closure with Speed Reduction

SDD 15d12 Sheet B



Freeway/Expressway Multilane Closure

SDD 15d14



Smart Work Zones
FDM 11-50-25, SDD 15D12, STSP 643-040, 643-045, 643-046

• What is a smart work zone?
 A system that provides motorists with reliable, real-time information about 

upcoming traffic conditions in the work zone. 
• What do they consist of?
 Portable Traffic Sensors, Portable Changeable Message Signs, Flashing 

Beacon Signs, Automated System Manager, Probe Data, Dynamic 
Message Signs



Dynamic Late Merge System 
(DLMS) or Zipper Merge

• Used when regular recurring congestion 
will occur as part of a lane closure in a 
work zone

• Benefits
 Increase in overall throughput
 Lane Utilization
 Reduction in maximum queue length

• SDD 15C12, STSP 643-040



DLMS – MQ’s Table
• Miscellaneous Quantities - IMPORTANT



DLMS – SDD 15D12c
• SDD may be modified to create a construction detail for unique scenarios 



Portable Real-Time Traffic Queue Warning 
Systems (QWS)

• Used when regular recurring 
congestion will occur as part of the 
work zone.

• Benefits
 Reduction of end of queue crashes 

by up to 45%
 Possible Diversion onto alternate 

routes
• SDD 15D12e, 643-045



QWS - MQ’s Table
• Miscellaneous Quantities - IMPORTANT



QWS – SDD 15D12e
• SDD may be modified to create a construction detail for unique scenarios 



Basic Queue Warning System (BQWS)

• Used to alert traffic of stopped or slow traffic ahead
• Same benefits as QWS
• If another Smart Work Zone System is not being 

used on projects lasting longer than 4 weeks:
 Consider installing BQWS on projects with AADT 20,000-

25,000
 Install BQWS if AADT is great than 25,000

• SDD 15D12d, 643-046



Basic Queue Warning System (BQWS)

• Miscellaneous Quantities - IMPORTANT



BQWS – SDD 15D12d
• SDD may be modified to create a construction detail for unique scenarios 



Other Smart Work Zone Systems
• Truck Entering
• Travel Time System
• Digital Speed Limit Trailers
• Speed Wizard
• Temporary Rumble Strips



Entrance Ramps – Parallel, Right Lane Closure

SDD 15d15 Sheet A



Entrance Ramps – Parallel, Left Lane Closure

SDD 15d15 Sheet B



Entrance Ramps

SDD 15d15 Sheet C



Entrance Ramps

SDD 15d15 Sheet D



Exit Ramps

SDD 15d15 Sheet E



Exercise #8

Work Area

• I-39SB Columbia Co.
• Work on right side requiring a 

lane closure



Crossovers



Crossovers

SDD 15d11



Crossover Entrance w/ Barrier

SDD 15d5



Crossover Exit w/ Barrier

SDD 15d10



Crossover Exit w/o Barrier

SDD 15d9



Crossover TLTW

SDD 15d6



Crossover TLTW – Entrance Ramp

SDD 15d8



Crossover TLTW – Exit Ramp SDD 15d7



Crossover TLTW – Emergency Pullout

SDD 15d13



Drop-offs
Why are we worried?



Module 8: 
Temporary Pedestrian Accommodations



Requirements for Pedestrians
WMUTCD 6D.01 Pedestrian Considerations



Requirements for Pedestrians
28 CFR 35.133



Requirements for Pedestrians
28 CFR 35.133

US Access Board Clarification:
“An example of an isolated or temporary interruption in the 
public right‐of‐way is a watermain break that requires the 
sidewalk to be temporarily closed due to maintenance activity 
on the watermain.”



Are pedestrians present in the project location?
What facilities exist for pedestrian traffic?

• Is there sidewalk?
One or both sides?

• Curb ramps and crosswalks?
• Signals with push buttons?
• Bus stops?
• Where are they going?



What extent will pedestrians be disrupted?

• Blocking or encroaching
 The facility still exists

• Reconstructing
 Existing facility removed
 Replaced with temporary facility
 Assess and mobility maintained



Can temporary facilities be disrupted or closed?
Yes

• If work needs to be done in an 
area that has temp. ped facilities 
as long as mobility is maintained 

• Communicate with residents
• Return temp. facilities when 

complete





Do we have options for pedestrians?





Pedestrian Flagging
Shepherding

• Contractors stop pedestrians 
from entering the work area

• Work stops
• Contractors let pedestrians pass
• Work resumes



Pedestrian Detour

• Allows peds a way around
Opposite side
 Around the block

• Requires blocking work area
• Advance warning



Question

How far out of the way would you go for a pedestrian detour?
a) Across the street
b) Around the block
c) ¼ mile
d) ½ mile
e) 1 mile 



Pedestrian Detour Requirements
• Same characteristics 
• A reasonable distance
 Visually impaired
 Using wheel chair

• Routing Signs
• Temporary Pedestrian Barricades
 To close off work area
 Space for ballast



Temporary Pedestrian Facilities
Items we place to maintain access

• Diversion
 Temporary Surface

• Temporary Curb Ramps
• Temporary Bus Stops
• Temporary Crosswalks



Temporary Pedestrian Plans
Materials

• Temp. Ped. Surfaces
Matting on lawns, across work 

areas
 Asphalt on built up areas
Multi-year accommodations



Temporary Pedestrian Barricade
Channelizing Device for Pedestrians

• Devices are from the APL
• Hand-trailing at the top
• Bottom railing for long-cane
• Needs space for support ballast 

on the back



Temporary Pedestrian Surface



Temporary Curb Ramp



Temporary Detectable Warning Field

• Placed in advance of crossing 
into traffic

• Surface applied
• May not be needed on all ramps

AlertTile Surface Applied Detectable Warning Surface 
(detectable‐warning.com)



Sidewalk By-Pass
On street

Requires:
• Space in the road
• Temp. Curb Ramps
• Surface to cover terrace area
• Temporary Pedestrian Barricade



Concrete Barrier Temporary Precast



Sidewalk By-Pass
Temporary Easement

Requires
• Temporary Limited Easement
• Temp. Surface
 Possible fill for level surface

• Temporary Pedestrian Barricades



Temporary Curb Ramps
Parallel

• Slope 12:1
• Width min. 4 ft.
• Landing area
• Detectable warning field
When intersecting traffic

• Less intrusion into traffic



Temporary Curb 
Ramps

Perpendicular

• Slope 12:1
• Width min. 4 ft.
• Landing area
• Detectable warning field
When intersecting traffic



Temporary Pedestrian Devices
Quantities

• Temporary Pedestrian Surface – SF
• Temporary Pedestrian Barricade – LF
• Temporary Curb Ramp – Each
• Temp. Detectible Warning Field - SF



Temporary Bus Stop

• Temp. Ped. 
Surface

• Temp. Barricade
• Work with transit 

provider



Temporary Crosswalks

• 6-inch white temp. markings
 Tape if on existing/permanent 

surface
• Preceded by temporary 

detectable warning fields if 
necessary

• Temp. Ped Surface if 
crossing work areas



Exercise #9a
WIS 42

• Curb ramp replacement only
• Sidewalk on both sides
• Some opportunity for detours



Example
WIS 42

• Curb ramp replacement only
• Sidewalk on both sides
• Some opportunity for detours



Exercise #9b
WIS 42

• Curb ramp replacement only
• Sidewalk on both sides
• Some opportunity for detours





What do we think are options are?
Would we need temporary ramps?

• Where do we place the ramps?
What are the challenges?

• Skew corners
• No parking or shoulder

 Do we need a lane closure?



Temporary Crosswalk - Mainline



Temporary Crosswalk – Side street



Mode Switch
Can pedestrians become riders?

• Are transit routes available?
• County resources? 
• Taxi services?
• Dedicated shuttle



Temporary Pedestrian Plans
DO NOT JUST INSERT SDD’s

• Think about how to treat each 
location

• Incorporate into the staging
• Think about the work taking place
• Cost cannot be used as a reason 

not to provide



No options available?
Document that we have made a good faith effort to provide

1. Determine where the existing pedestrian facilities and routes are. This includes 
sidewalks, curb ramps, bus stops. (Attach map/drawing)

o Highlight existing sidewalks and walkways
o Highlight crosswalks
o Call out curb ramps
o Show bus stops

2. Identify where the pedestrian facilities will be disrupted during construction on 
map/drawing.



No options available?
Document that we have made a good faith effort to provide

3. Determine how pedestrian access and mobility can be maintained. Document the 
reasons why something cannot (is impractical?) be used. 

a) Can pedestrian shepherding maintain access and mobility?
b) Can a detour of the pedestrian route maintain access and mobility?
c) Will a by-pass for the pedestrian route maintain access and mobility?

a) Will the by-pass use the street or the property? 

d) Will a mode change maintain access and mobility? 
a) Are there any local resources such as, County or Municipal Aging and Disability Centers, that have been contacted? 

b) Are there any taxi services in the area that can provide an on-call service? (The area would be the immediate 
service area for a taxi.)



No options available?
Document that we have made a good faith effort to provide

4. What non-standard options can maintain access and mobility?
 At this step all standard methods for maintaining accessibility must be exhausted and 

documented. Determine the most reasonable methods for maintaining access and mobility. 
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