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What we’ll answer today

*\What is the Field Manual?

*\Who was involved with the update?

*Key changes ‘? ‘)9‘? o= )
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What is the Field Manual?
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MN MUTCD

* Only engineering related manual
required by statute

e Traffic control requirements for all roads
open to the public

e Governed by the Minnesota Committee
on Uniform Traffic Control Devices

e mndot.gov/mnmutcd

e Part 6 is Temporary Traffic Control

February 2018

Minnesota Manual
on
Uniform Traffic
Control Devices

February 2015
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Presenter
Presentation Notes
MN MUTCD is in substantial conformance with the Federal MUTCD

State statute requires Commissioner of Transportation adopt a manual for traffic control devices

MCUTCD includes reps from MnDOT, Cities (urban and rural), Counties (urban and rural), Engineering Consultants

The MN MUTCD is generally updated yearly


Field Manual

($5.00)
Minnesota e Part 6K of the MN MUTCD

Temporary Traffic Control
FEGRELTE]

January 2018

e Temporary Traffic Control requirements
for 3 days or less

e Or daily lane closures

e Beyond that — Temporary Traffic Control
Plan needed

- - -

MN MUTCD Part 6K
mndot.govimnmutecd

February 2018 FieldManual | mndot.gov/fieldmanual


Presenter
Presentation Notes
Slide includes animation which indicates that we’re on version 13.0


Field Manual 13.0 — Previous Versions
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Presenter
Presentation Notes
First version was Appendix B in 1972

Notice that the 1998 version included a Metric manual


Field Manual Rewrite

e Started April 2016

e Participants

MnDOT CO and Districts (Traffic, Construction, Maintenance)

Washington County

Hennepin County

City of Eagan

City of Bloomington

City of Minneapolis

City of Rochester

State Aid

Northland Chapter of the American Traffic Safety Services
Association

MN LTAP CTAP
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Presenter
Presentation Notes
Participants – about 30 active members.  Representatives from:
MnDOT Office of Traffic, Safety & Technology
MnDOT Office of Construction and Innovative Contracting
MnDOT Office of Maintenance
MnDOT Electronic Services Section
MnDOT Districts 3, 4, 6, 7, Metro – (including Traffic, Maintenance, Metro Traffic Services)
Counties – Hennepin, Washington
Cities – Bloomington, Eagan, Rochester
Minnesota Local Technical Assistance Program, Circuit Training and Assistance Program
MN State Aid
Northland Chapter of the American Traffic Safety Services Association



B

' |l
Minnesota New Sections!!

Temporary Traffic Contrz:
Field Manual

° Low Volume

e Two-Way Left Turn
Lane

e Standards and Specs
renamed General
Provisions

MN MUTCD Part 6K

mndot.govimnmutcd

February 2018 FieldManual | mndot.gov/fieldmanual


Presenter
Presentation Notes
New Sections
Low Volume – roads with ADTs less than 400
This section was added due to a request from LTAP and State Aid.  Many small townships, towns, and counties may have the majority of their roads with less than 400 ADT.  In some cases, lower volume roads may use fewer devices and this section contains some layouts that show these applications. 
Two-Way, Continuous Left Turn Lanes
These roads are becoming more common.  The Two-Way, Continuous Left Turn Lane layouts from the previous edition’s Multi-Lane Undivided section were pulled out and new layouts were developed to populate this new section.

Previous Field Manuals had the first section named Standards and Specifications.  This has been renamed to General Provisions.



m DEPARTMENT OF
TRANSPORTATION

No job is so important
in maintenance or
construction, and

no service so
urgent, that we
cannot take time
to perform our
work safely.

M MINNesOTA

General Provisions Key Changes
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Presenter
Presentation Notes
For the upcoming slides, text that is in bold italicized font highlights the major changes for each of the subsections and/or pages.


Page Numbering

Engineering Judgment - the evaluation of available pertinent information,
and the application of appropriate principles, standards, guidance, and
practices as contained in this Manual and other sources, for the purpose of
deciding upon the applicability, design, operation, or installation of a traffic
control device. Engineering judgment shall be exercised by an engineer, or
by an individual working under the supervision of an engineer, through the
application of procedures and criteria established by the engineer.
Documentation of engineering judgment is not required.

Expressway - any multi-lane, divided highway for through traffic with partial
control of access and generally with at-grade intersections.

Following Distance - the distance in a mobile operation between the shadow
vehicl S
that sc
to cha
positic
vehicl

S JPU T R T U U (U T T o

Typic:

This M
betwe -I v

distan
condit
for sp:

Freewa
no at-,

High S
hour o1 mgner.

Lane Closure - a closure of one or more lanes of the roadway to traffic. Work
operations that restrict adjacent lane width should consider various lane
closure alternatives depending upon volume and speeds on the roadway.

Lane Width - for traffic control purposes, a minimum lane width of 10 feet

shall be provided.
.ateral Buffer Space - the space that separates the traffic space from the
work space. It is typically the extra space provided between traffic and
workers, excavations, pavement cdge drop-offs, or an opposing lane of
traffic. Traffic lanes may be closed to provide for lateral buffer space. See
the Longitudinal Drop-off Guidelines (pages 6K-xxi thru 6K-xxiii) of this
manual for more information.

Longitudinal Buffer Space - the distance between the transition area and the
work space. If a driver does not see the advance warning or fails to negotiate
the transition area, a buffer space provides room to stop before the work
space. Typical Longitudinal Buffer Spaces (B) are included in the TTC
Distance Charts.

6K-iv

Ficld Manual January 2018

Decision Sight Distance (D)
The total distance traveled during the length of time required for a driver
to:

Detect an unexpected or otherwise difficult-to-perceive information
source or hazard in a roadway environment that may be visually
cluttered,

Recognize the hazard or its potential threat,

Select an appropriate speed and path, and

Initiate and complete the required maneuver safely and efficiently.

In the Field Manual, the Decision Sight Distance (D) is used to determine

the mi jger (as the
flagge! layouts with
minim: qualifies as
Mobile nt Distances
(D) are
Divided R 6 K_ d
A high arated by a
medial is generally
wide e | for divided
multi-li
Drivable
Capabl n in speed.

Downstream Taper
The taper at the end of the activity area which guides traffic back into its
original lane. When used, this taper is a minimum length of approximately
100 feet with a 20-foot spacing between channelizing devices.

Duration

The length of time any work operation occupies a specific location
or causes a traffic obstruction without changing the location. This time
is measured from the first disruption to traffic until the total clearing of
the area. The following durations are defined in overlapping intervals.
Temporary Traffic Control layouts for longer durations may always be used
for shorter durations, especially when roadway attributes such as traffic
volume and speed, and the work space location may warrant higher levels
of traffic control.

* Mobile - when an operation is continuously moving or stopped in
one location for periods of 15 minutes or less. The Temporary Traffic
Control (TTC) devices are typically vehicle-mounted. The work area
should change by at least the Decision Sight Distance (D) for it to be
considered a change in location.

* Short Duration - when an operation stays in one location during
daylight conditions from 15 minutes to 1 hour.

6K-d


Presenter
Presentation Notes
Previous few versions of the Field Manual have had roman numerals used for page numbers in the Standards and Specifications section.  As mentioned previously, the section has been renamed to General Provisions.  Many found the roman numerals cumbersome to use.  The General Provisions section uses letters for the pagination.


Individual & General Responsibilities

(Individual)

- Be trained for the work you are
doing

(General)

- Protect work space

- Safely direct traffic

- Keep devices clean and in
position

February 2018

Page 6K - k

- Remove devices when no longer
needed

- Keep road authority notified
- Keep proper records
- Day and night inspections

FieldManual | mndot.gov/fieldmanual


Presenter
Presentation Notes
For the General Responsibilities subsection on 6K-k, a new bullet point for inspections has been added.  

Performing and documenting routine day and night inspections of the temporary traffic control zone is a responsibility that the agency should perform.



Compliance Levels

e Shall
e Standard

e You are required to do (mandatory condition)

 Should

e Guidance

* You are advised or recommended to do, engineering judgment
required to deviate

* May
e Optional

* You are allowed to do, sometimes used to list conditions from which
a Standard or Guidance statement can be modified

Page 6K - a
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Presenter
Presentation Notes
No changes to the Compliance Levels as described on page 6K-a, but it is important for the audience to be aware of the meanings of Shall, Should and May per the MN MUTCD.

Shall 
Indicates a statement of required, mandatory, or a specifically prohibitive practice regarding a traffic control device. 
Should 
Indicates a statement of recommended practice, but not mandatory, in typical situations, with deviations allowed if engineering judgment or engineering study indicates the deviation to be appropriate.  Engineering judgment per the definition in the MN MUTCD is required when deviating from a Should statement.
May
Indicates a statement of practice that is a permissive condition and carries no requirement or recommendation. 

Engineering Judgment
The evaluation of available pertinent information, and the application of appropriate principles, standards, guidance, and practices as contained in this Manual and other sources, for the purpose of deciding upon the applicability, design, operation, or installation of a traffic control device.
Engineering judgment shall be exercised by an engineer, or by an individual working under the supervision of an engineer, through the application of procedures and criteria established by the engineer. Documentation of engineering judgment is not required.


New Definitions

e New or Modified Definitions:

 Advance Warning Following Distance (F)

« Alternate Pedestrian Routes (APR) (& Temporary
Pedestrian Access Route (TPAR))

 Clear Zone

« Deadheading

 Drivable .

. Fixed Object Page 6K-b 10

 Flashing Arrow Board

 Lane Width

* Pilot Car

 Road Authority

e Spotter

« TMA (Truck/Trailer Mounted Attenuator)
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Presenter
Presentation Notes
There are a number of new definitions in the Field Manual located on pages 6K b through j.  Audience members are encouraged to review them from the Field Manual.  Below are the definitions from the slide and some comments that have been italicized:

Advance Warning Following Distance (F) 
The distance in a mobile operation between the Shadow Vehicle and the Work Vehicle. It is used to provide advance warning to traffic that some type of work is being done within the traffic lane. Traffic will have to change lanes, slow down, and wait for a safe time to pass, or adjust their position within the lane to allow for a narrower traffic lane. The Shadow Vehicle shall be equipped with appropriate advance warning signing. Typical Advance Warning Following Distances (F) are included in the TTC Distance Charts. This distance is a range with a minimum of the recommended distance between Advance Warning Signs (A), and a maximum of the Decision Sight Distance (D). These distances are dependent upon the roadway and traffic conditions. 
The previous Field Manual had this definition for Following Distance (F).  The update committee determined that this was not descriptive enough for it’s intent.  The Following Distance is meant to represent the distance needed for an Advance Warning in Mobile/Short Duration operations.


Alternate Pedestrian Routes (APR)
A temporary pedestrian facility created to replace an existing pedestrian facility impacted by a work zone. The APR must contain accessibility features consistent with the features present in the impacted pedestrian facility.
The previous Field Manual had the definition for Temporary Pedestrian Access Routes (TPAR), which is still in the Field Manual.  Paraphrasing the MN MUTCD, the alternate pedestrian route needs to have the same level of accessibility as the existing facility (from which the pedestrians are being moved).  The TPAR, by definition, is fully accessible – which is not always needed on the alternate route; thus the term and definition for APR were added over the past couple of years.

Clear Zone
The work zone clear zone is the unobstructed (clear of obstructions, hazards, or fixed objects), relatively flat area impacted by construction that extends outward from the edge of the traveled way. Because of the limited horizontal clearance available and the heightened awareness of motorists through work zones, recommended clear zones are less than those for
the non-construction conditions. Table 6K-1 gives typical clear zone widths that should be provided when roadside space is available (see Roadside Safety in General Guidelines, page 6K-n for more information).

Deadheading 
The process of transporting vehicles and equipment between work sites while traveling at less than the minimum speed limit or substantially slower than prevailing traffic, totally or partially in the travel lanes. Deadheading shall be treated as a mobile operation.

Drivable 
Capable of being driven on safely without a significant reduction in speed. 

Fixed Object 
Hazards that are firm, unyielding, and greater than 4 inches in height along the roadside such as bridge piers, abutments, footings, walls, posts, trees, construction equipment, supplies, stockpiles, and large boulders. 

Flashing Arrow Board 
A device with a matrix of elements displaying either flashing or sequential messages, including caution, arrow, and chevrons. This provides warning and directional information to assist road users navigating through or around a TTC zone. 
The Flashing Arrow Board is used in many of the layouts in the Field Manual; the definition was needed.

Lane Width 
For traffic control purposes, a minimum lane width of 10 feet should be provided. Anything less than 10 feet shall be approved by the road authority.

Pilot Car 
A specially marked vehicle that leads motorists through a work zone. 
The Pilot Car is shown on a couple of layouts in the Field Manual; the definition was needed.

Road Authority 
The roadway agency or private owner having jurisdiction over a road open to public travel.
The user of the Field Manual is directed to contact the Road Authority in a few areas; the definition was needed.

Spotter 
A person on the work crew whose sole duty is to warn the work crew of impending danger. The Spotter is not a Flagger. The Flagger's role is to direct traffic. 

TMA (Truck/Trailer Mounted Impact Attenuator) 
Energy-absorbing devices attached to the rear of vehicles in work zones that primarily reduce the severity of impacts from errant vehicles.


TTC Enhancements

» Additional Personnel

e Additional or Enhanced Devices

e Upgrading Devices

* Buffer or Additional Lane Closure

 Closing Shoulders and/or
Protection Vehicles

e |[ncrease Distances

 Lighting

» Sequential Lighting

e Work Zone Speed Limit

Page 6K - m

February 2018
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New Guidance in General Provisions

Field Manual January 2018

Installing the Temporary Traffic Control Zone

Traffic control devices shall be installed in the order that drivers will see them,
starting with the sign or device that is furthest from the work space. If traffic in
both directions will be affected, such as work in the center lane(s), the devices
may be placed in both directions at the same time. When one direction of

o I n S p e Ct i n g t h e TTC ZO n e traffic \_NiII be directed into the opposing lanes of traffic, all traffic controls for the
opposing traffic should be installed first.

A minimum lane width of 10 feet should be provided at all times. Anything

less than 10 feet shall be approved by the road authority. After the Temporary

. o o o Traffic Control (TTC) zone is in place, it should be inspected by driving through

® RO utine d ay an d N |g ht INS pect IoNs the zone. Motorists’ actions and reactions should be noted and any problems

encountered should be quickly corrected. Any modifications to the Temporary

Traffic Control plan or standard layouts and the reasons for the modifications
should be documented.

During the life of a TTC zone, maintenance of devices is frequently needed.

o Re m OVi n g t h e TTC ZO n e On short term operations, vehicles may knock over cones which then need to

be placed upright. Problems encountered should be corrected immediately
and documented.

. . . Inspecting the Temporary Traffic Control Zone
° P reVI O u S - O n Iy re | I love | n 0 p pOS |te To provide acceptable levels of operations and to maintain safety, routine day

and night inspections of the TTC zone should be performed and documented
by knowledgeable personnel. See Figure 6K-2, SAMPLE PROJECT

O rd er Of | nsta I I at| ons INSPECTION CHECKLIST (page 6K-q) for an example inspection sheet.

Removing the Temporary Traffic Control Zone

Traffic control devices should be removed as soon as the work is completed

° N OW and they are no longer needed. Devices should be removed in the opposite
order from which they were installed, especially devices in the termination,

activity, and transition areas. Devices in the advance warning area may be

removed in the order they were installed. Alternatively, a Mobile Lane Closure

may be used to remove the TTC devices in the order that they were installed.

y Adva n Ce Wa rn i ng Area m ay be Crossing Live Lanes of Traffic
removed in order of installation ki pace kg o consraton oadway Geomety, ik worte an

other appropriate factors.

° M b . I L CI Roadside Safety
O I e a n e OS u re Attention should be given to the maintenance of roadside safety during the life
of the TTC zone by applying the following principles:
+ To accommodate run-off-the-road incidents, disabled vehicles, or
emergency situations, unencumbered roadside recovery areas or
clear zones should be provided where practical. See Table 6K-1,

Recommended Clear Zones (page 6K-c).
Page 6K - n

BK-n
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New Guidance in General Provisions

* Crossing Live Lanes of Traffic

e Personnel may cross live traffic lanes
only if it is safe to do so utilizing a
walking pace taking into
consideration roadway geometry,
traffic volume, and other appropriate & &'
factors.

Page 6K - n

February 2018 FieldManual | mndot.gov/fieldmanual



New Guidance in General Provisions

e Roadside Safety

e Provide clear zones where practical

* See Table 6K-1, Recommended Clear Zones

* Work equipment, worker vehicles,
materials, and debris stored to reduce
probability of run-off-road vehicles

e Lateral offset to obstruction of 1.5 feet
behind curb face used in urban areas

* When work not active, hazards or fixed
objects should not be in clear zone or
lateral offset to obstruction

 If not practical, shield; if that not practical,
delineate

Page 6K -ntoo

February 2018

Field Manual January 2018
Installing the Temporary Traffic Control Zone

Traffic control devices shall be installed in the order that drivers will see them,
starting with the sign or device that is furthest from the work space. If traffic in
both directions will be affected, such as work in the center lane(s), the devices
may be placed in both directions at the same time. When one direction of
traffic will be directed into the opposing lanes of traffic, all traffic controls for the
opposing traffic should be installed first.

A minimum lane width of 10 feet should be provided at all times. Anything
less than 10 feet shall be approved by the road authority. After the Temporary
Traffic Control (TTC) zone is in place, it should be inspected by driving through
the zone. Motorists’ actions and reactions should be noted and any problems
encountered should be quickly corrected. Any modifications to the Temporary
Traffic Control plan or standard layouts and the reasons for the modifications
should be documented.

During the life of a TTC zone, maintenance of devices is frequently needed.
On short term operations, vehicles may knock over cones which then need to
be placed upright. Problems encountered should be corrected immediately
and documented.

Inspecting the Temporary Traffic Control Zone

To provide acceptable levels of operations and to maintain safety, routine day
and night inspections of the TTC zone should be performed and documented
by knowledgeable personnel. See Figure 6K-2, SAMPLE PROJECT
INSPECTION CHECKLIST (page 6K-g) for an example inspection sheet.

Removing the Temporary Traffic Control Zone

Traffic control devices should be removed as soon as the work is completed
and they are no longer needed. Devices should be removed in the opposite
order from which they were installed, especially devices in the termination,
activity, and transition areas. Devices in the advance warning area may be
removed in the order they were installed. Alternatively, a Mobile Lane Closure
may be used to remove the TTC devices in the order that they were installed.

Crossing Live Lanes of Traffic

Personnel may cross live traffic lanes only if it is safe to do so utilizing a
walking pace taking into consideration roadway geometry, traffic volume, and
other appropriate factors.

Roadside Safety
Attention should be given to the maintenance of roadside safety during the life
of the TTC zone by applying the following principles:

» To accommodate run-off-the-road incidents, disabled vehicles, or
emergency situations, unencumbered roadside recovery areas or
clear zones should be provided where practical. See Table 6K-1,
Recommended Clear Zones (page 6K-c).

6K-n
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Presenter
Presentation Notes
No by Meghan Trainor


New Guidance in General Provisions

Field Manual January 2018

+ Work equipment, workers' private vehicles, materials, and debris
should be stored in such a manner to reduce the probability of being
impacted by run-off-the-road vehicles.

In urban areas with curbs, wide clear zones are typically much more difficult to o IVI a r k i n g H a Z a rd S

achieve; in these areas, a minimum lateral offset to obstruction of 1.5 feet
should be provided behind the curb face.

When work is not active, hazards or fixed objects should not be left or placed
within the clear zone distance from Table 6K-1 (page 6K-c) or the lateral offset

to obstruction of 1.5 feet, depending on the road environment. If not practical Re p a i r d a m a ge d i nfra St ru Ct u re a S SOO n a S

to remove hazards or fixed objects, they should be protected with temporary
barrier. If not practical to provide temporary barrier, hazards or fixed objects p Ossi b | e

should be delineated with Type B channelizing devices.

Marking Hazards

Damaged infrastructure (such as washouts, damaged guardrail, impacted end
treatments and light poles) should be repaired as soon as possible (based
on agency priorities); however, until the repair occurs, these hazards should

Until repair possible, mark with
flashing warming light or & retroreiectorzed dram. Cones may be used for Type I/Type Il barricade with flashing

short term emergency situations.
Certain construction operations may leave structures (manhole covers, H I' h d m
drainage structures, etc.) exposed above the grade or dropped below the Wa rn I ng Ig t or ru

grade in the traffic space of the activity area. These should be made apparent

so that drivers, bicyclists, and pedestrians are able to avoid them or slow down
to minimize the hazard.

Cones allowed for short term emergency

Structures above grade — make apparent

Page 6K -0
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Temporary Traffic Control Devices

e Reorganized
e Crashworthy requirement moved to beginning

* Trailer Mounted Devices

e Added layout reference (Layout 7)
e High-Vis Clothing Page 6K —r

* See next slide
 Flashing Warning Lights (no changes)
* Vehicle Warning Lights

e Added “... shall be visible for 360 degrees around the vehicle at a min height of
3.5 feet and a radius of 60 feet or greater”

February 2018 FieldManual | mndot.gov/fieldmanual



High-Vis Clothing

e ANSI/ISEA 107-2004, 107-
2010, or 107-2015 Type R

e Class2 or3

e Flaggers need high-vis vest, pants,
and hat at all times

» All workers — high-vis hat should be
worn if hard hat not required

Page 6K —r
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Presenter
Presentation Notes
Clothing shall have an attached original label indicating performance class



Channelizers
TYPE B CHANNELIZERS

* Channelizers used on high speed roadways shall have a minimum of 270 square inches of retroreflective area
[ ToemgToRTsers: . )
* Orange diagonals shall slope down toward the traffic side.
* Type B channelizing devices shall be used if the Temporary Traffic Control zone will be installed for more
than 12 hours or if it is left unattended. Weighted channelizers may be used in lieu of a Type B channelizer with
the permission of the road authority.

« Type A Flashing Warning Lights may be used - place on the side with traffic.
N /
22 T TTTaTT
24” minimum P > "12"
36" 36" 36" mlnlmum 36
minimum minimum m minimum minimum
—L Typel U _v | Typen L Yy | Y
Barricade Barricade Vertlcal Panel
24" .
31 — 36 Page 6K —t
minimum inches
I 'I‘ minimum
Direction Drum
Indicator

February 2018 Barricade FieldManual | mndot.gov/fieldmanual



Work Zone Signing

e Biggest change - Any portable sign
stand or barricade placed in a
pedestrian walkway that could be
a hazard to a visually impaired
pedestrian should have a
detectable edge to guide the
pedestrian around the hazard.

Detectable Edqge
Page 6K —u for Portable Sign Stagd
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Sign Codes Quick Reference

* Included all signs in Field Manual

* Any non-word sign is named per MN MUTCD

February 2018

Field Manual January 2018
SIDEWALK
@ R1-1 cLosep | R9-9 W4-2(Rorl)
y Lane Ends
L SIDEWALK CLOSED | .
’ R1-2 USE DTHER SIDE R9-10
W5-1
TAE ‘ smtwwmc)mssn R9-11 RAMP
TURNS R1-X3P CROSS HERE (R or L) W6-4
STOP . Opposing Traffic
SPEED HERE ON R10-6 Lane Divider
or
XX N - W7-3aP
STREET
$300 | R2-6bP CRngEDD rawp R11-2
BIKE LANE W8-1

Page 6K —w toy
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Portable Changeable Message Signs

* Modified requirements for Type B
PCMS

e High speed - font size 18”

* May allow 5 characters per line

* Tables with allowed abbreviations
and not allowed abbreviations

Page 6K —ab to ah
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Presenter
Presentation Notes
Previous Field Manual only had allowed abbreviations on PCMS, not allowed abbreviations on all signs.


WORK
VEHICLE

PROTECTION
VEHICLE

SHADOW

VEHICLE
WHEN USED

$

SHADOW
VEHICLE

tt

t

LANE

CLOSURE
e
WORK SPACE
e
i
W
N B
2 ROLL AHEAD
_y_ DISTANCE

FOLLOWING
DISTANCE

* e

X

CHANGERBLE
MESSAGE
560 (PCMS)

WHEN USED

t s

Activity
Area
where work
takes place

Transition
Area
where traffic
moves out of its
normal path

Advance
Warning Area
where traffic
is told what to
expect ahead

February 2018

Mobile TTC Zone Components

e Modified distance

* Between Shadow Vehicle
and Protection Vehicle —
used to be F/2

FieldManual | mndot.gov/fieldmanual



TTC Distance Charts

Temporary Traffic Control Distance Charts

Advance Decision Taper Shifting Typical Buffer
Posted Speed Warning Sight Length Taper Shoulder Space
Limit Prior to Work Sign Distance (12 ft lane) | (12 ft lane) Taper
Starting Spacing
(D) (L) (L/2) (L/3) (B)
(mph) feet feet feet feet feet
0-30 550 200 100 75 200
G=25ft
35-40 700 325 175 125 305
45-50 600 900 600 300 200 425
55 750 1200 700 350 250 500
G =50 ft.
60-65 1000 1400 800 400 275 650
70-75 1200 1600 900 450 300 820

February 2018 FieldManual | mndot.gov/fieldmanual


Presenter
Presentation Notes
To accommodate urban work zones – allowed by Federal MUTCD


TTC Distance Charts

Advance Recommended Spacing for Recommended Spacing for
'Posted Speed Warning Vehicles Weighing Vehicles Weighing
Limit Prior to Work | Following 9,900 to 22,000 Ibs GVW Greater than 22,000 Ibs GVW
Starting Distance (R) (R)
feet feet
(mph) (F)
feet : Moving . Moving
Sga::;r:;r: Operation Sga::;r:;r: Operation
P 15 MPH max P 15 MPH max
0-30 100 - 550 100 100 75 100
G =25 ft.
35-40 325-700 100 100 75 100
45-50 600 - 900 125 175 150
55 750 - 1200 125 175 150
G =50 ft.
60-65 1000 - 1400 175 225 175
70-75 1200 - 1600 175 225 175

Febmar@rotecﬁon Vehicle wheels should be pointed straight ahez




Low Volume Roads:
Rural and Urban

m1 DEPARTMENT OF
TRANSPORTATION

mndot.gov/fieldmanual

Layouts Key Changes
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Field Manual January 2018 SpECiﬁC VS. General

NOTES:

(1) Any shadow Vehicle or Protection Vehicle operating totally or partially in a N Otes
traffic lane should be equipped with a TMA.

(2) The Shadow Vehicle or Protection Vehicle may encroach into the traffic lane

when the shoulder is too narrow to drive on.

3. Any vehicle not displaying a Flashing Arrow Board shall display high-intensity
rotating, flashing, oscillating, or strobe lights.

(#) The PCMS shall be used for nighttime operations.

@ When the PCMS is used, the SHOULDER CLOSED or NO SHOULDER sign
becomes optional.

° ifi _
@ The distance between the work area and the Shadow Vehicle should be Specrﬂc nOte See

adjusted between R and F based on traffic volume and sight distance.

drawing
e e General note — applies
Vehicl
o -DFTIDNAL Overa”
R minimum
Fma:gimum
®

Shadow ﬁ{:—
el J—
(D SHOULDER™, qr SHOULDER | .
CLOSED CLOSED

®

©

Variable
I
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Field Manual

January 2018

Layout Selection Matrix by Maintenance Activity

The following are examples of situations where layouts may be used.
Layouts may be used for other operations.

Low Volume Indexes

WORK DURATION
U RBAN SHORT SHORT
MOBILE | DURATION TERM
MAINTENANCE ACTIVITY 13 Minutes § - 1 Hour | 12 Flours
Asphalt Pavement Patching 1 4* 4* e Matrlces based On Malntenance
Concrete Pavement Patching 4~ 5 Ono
Pothole Patching 1 4 ACt Ivities
Crack Filling 4* 4* 16*
Crack Sealing - Route and Seal 4* 16* .
= Surface Treatment 4* 16" e DEVE'OpEd N LRRB Sponsored
& | Sweeping - Residential 1 .
& | Utity Repar - Centeriine 1 1 1.2 PrOJECt
© | Utility Repair - Center of
Intersection - - - b d I
Road Closure ®
(e.g. water main break) - < e U rban an Ru ra
Road Closure
(for Special Event) e E i
Utility Maintenance 4
(partial road closure)
Mowing 10
Tree/Brush Removal 10, 11 4* 4*
Debris Removal - Routine
§ (e.g. litter pickup) e L=
"g Debris Removal - Large ltem 1
Z | (e.g. couch, roadkill)
x Utility Repair - Shoulder 8.9 89 8
Sign Repair 89 1 89
Snow Cleanup 89 N1 89

* This I:éyout may be used for nighttime operations only if the flagging stations are
occupied and illuminated with auxiliary lighting such as floodlights or balloon lighting
except in emergency situations.
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NOTES:

(1) additional Work Vehicle shall be parked off of the roadway. Do not obstruct
the shoulder in the coned areas.

A minimum of 10 feet of drivable surface outside of the channelizers should
be maintained on all sides. Anything less than 10 feet shall be approved by the
road authority.

(3) channelizers and ROAD WORK AHEAD signs are optional at 15 minutes or less.

January 2018

Low Volume Layouts

ONLY FOR ROADS
LESS THAN 400 ADT

AND SPEED LIMITS
P~ - l 30 MPH OR LESS
@‘“‘“’ ‘““ AT - e Reduced number of devices
typical
4 allowed by MN MUTCD Parts 5
vp v :o & 6
OPTIONAL 200%st =
BUFFER  typical ° .
@° e Reviewed and approved by

v s MCUTCD

typu:al maximum

¥
200t OPTIONAL e Particularly on roads with

typical  BUFFER

i speeds < 30 MPH
Iﬁpf‘::r

1DU feet
typma.l

WORK ON CENTERLINE

12 HOURS or LESS LAYOUT 1
6K-1
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Field Manual January 2018
NOTES:

1. The road authority shall be contacted prior to closure and may provide R d C I
requirements related to detours and/or additional temporary traffic control. Oa OS u re
(2) Install Type | barricades at the last driveway or intersection beyond which

there is no public access. Barricades shall span the entire roadway including 1
traversable shoulders. All signs and barricades used at night shall be p e C I a Ve n S

retroreflactive.

ONLY FOR ROADS
LESS THAN 400 ADT

AND SPEED LIMITS
30 MPH OR LESS

) * Brand new layout
Im (38 24 @

0

 Special events

—

e Parade

e Block Party

* Modified language in Part 6F
allowing Type | & Il Barricades
} 1 to close roads

ROAD CLOSURE

12 HOURS or LESS SPECIAL EVENTS LAYOUT S

6K-5
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NOTES: A
1. The Waork Vehicle should be pulled over as far off the roadway as possible, and WO r k Ve h I C I e Pa r ke d O n

shall display and operate a 360-degree flashing beacon.

Shoulder

Work
Vehicie ﬁ‘* * Brand new layout

e Layout 8 simplified

WORK VEHICLE PARKED ON SHOULDER

1 HOUR or LESS LAYOUT 6
B6K-6
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NOTES:

(1) The approach sight distance to the flagger shall be at least the Decision Sight
Distance (D)

is 40 mph or less.

(@) The two-way taper should be 50 feet in length using 5 equally spaced
channelizing devices.

4. If anficipating operational problems, the use of a Pilot Car (see Layout 18) may
improve operations and safety.

0

'IVNDIJ.:I .

A up to 1 mile j_
maxinmum ‘e
100

\
_..l
4

l

> —> et b >

4 -I

\.

®

&

2G

e Aup to 1 mile
maximum

e T

:;‘:’.

LANE CLOSURE, TWO FLAGGERS
TWO-LANE, TWO-WAY ROAD
3 DAYS or LESS

6K-16

LAYOUT 16

February 2018

(Z) The ONE LANE ROAD AHEAD sign may be omitted when the posted speed limit

Flagging Layouts

e Typical Flagging — Layout 16

* Moved all flagging related layouts to

Two-Lane, Two-Way

* Flagging Crossroads and Blind Curves (19)

* Flagging Station Options (23)

* Modified distance between downstream

flagging taper and flagger

N4 A
Aup to 1 mile /_!_'_ Lot
maximum 1)*e
100 fest L
Y

plot.gov/fieldmanual
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Presentation Notes
Distance between downstream flagging taper and flagger applies to flagging and AFAD layouts
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January 2018

NOTES:

1. Users of this layout shall coordinate with the railroad.

2. If the backup of vehicles across active railroad tracks cannot be avoided, a law

enforcement officer or a flagger shall be provided at the crossing to prevent
vehicles from stopping within the railroad crossing even if automatic warning

devices arz in place.

(3) The approach sight distance to the flaggar shall be at least the Dacision Sight

>
4

Distance (D).
OvaHy
P\
6":
—I\J'NDLLdﬂgm‘l o

1 4

1

N
|| |

(t
@.

_x
o=
[=F5 1
e
&

=

I t

l

ula

3 |

de

4, The activity area should

be extended beyond
the railroad crossing
so that the backup of
traffic created by the
flagging operation will

not extended across the

railroad crossing
The ONE LANE ROAD
AHEAD sign may be
omitted when the

posted speed limit is 40

mph or less.

The two-way taper
should be 50 feet in
length using 5 equally
spaced channelizing
evices,
Channelizing devices
shall not be placed
within & feet on either
side of the railroad
track.

Space

HHHE
a4 1__% Inplace
Y

\
-
@

[T}

\

OPTIONAL

8,

LANE CLOSURE NEAR GRADE CROSSING
TWO-LANE, TWO-WAY ROAD

3 DAYS or LESS

February 2018

BK-22

LAYOUT 22

Flagging near Railroad

e Shall coordinate with railroad.

e Channelizing devices shall not be
placed within 8 feet on either side
of the railroad track.
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N(%TES:
1) Approach signs are the same in both directions. .
2. Signal timing and signal head locations shall be established by qualified PO rta e S I g n a S
personnel and approved by the road authority.
3 Two ﬂiwal heads shall be installed per approach. The first shall be installed on
the right shoulder. The second signal head may be installed on either the left
shoulder or mounted overhead on the same structure as the first signal head.

@ == OPTIONAL - -
|
ﬁ i l 12::18:
o \ : _inches :
—re — . . o
8, 3p1 oot |  Use shifting tapers, not flagging
®
% tapers
26
 — S
= @ ¢zzzzd
ol—l‘/B /E
o 0 Nl
o |2 o
N T O
I — -ﬁ-: «—|Rép |_ _________ ﬁ
| o 100
fr g I G%g: | ql@ feet (s
B o 1 S T <« Rip’
- — OPTIONAL - = = — { | - o o~
L R ] | 12x 18 G
OPTIONAL I
..._L_
OPTIONAL (M !
OPTIONAL -

LANE CLOSURE WITH PORTABLE SIGNALS

TWO-LANE, TWO-WAY ROAD
3 DAYS or LESS LAYOUT 25
6K-25
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Presentation Notes
The signal could be green and the shifting taper is more appropriate


“ield Manual

NOTES:

1. Motor Graders shall be equippad with operating vehicle warning lights visible
for 360 degreas around the vehicle at a minimum height of 3 1/2 feet and a
radius of 60 feet or greater.

2. Motor Grader blade end(s) may be marked with red or orange flags to provide
additional warning and make the equipment more visible to passing vehicles.

@ The ROAD WORK AHEAD signs may be omitted when there is an adequate
a?proach Decision Sight Distance (D) to the Motor Grader along the majority
of the route.

(@) when advance warning signs are used, the signs should be no more than 3
miles from the Work Vehicle. The location of the signs should be determined
by the sources of traffic, such as major cross roads.

January 2018

Layouts moved to 2L, 2W

Gravel Road Maintenance (30)

Temporary Road Closure (31)

Road Closure (32)

Crossroad and Confirmation Signing (35)

Turn Lane Closures (33, 34)

e Not moved

Required for all slow
moving vehicles
operating on public
roadways.

GRAVEL ROAD MAINTENANCE
Grading Operations
TWO-LANE, TWO-WAY ROAD
12 HOURS or LESS 6130 LAYOUT 30
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Presentation Notes
All temporary road closures were in the Miscellaneous Layouts in last edition


Two-Way, Continuous TWLTL Section

Left Turn Lane

* Brand new section of Field Manual
e Pulled from Undivided Multi-Lane
* New layouts

* More of these types of roads

e See Pic — TWLTL Mobile Lane
Closure
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Field Manual

NOTES:

1. Protection Vehicles operating totally or partially in a traffic lane should be
aquipped with a TMA.

@ Channelizers may be omitted if the operation moves at least the Decision Sight M b I S h t D t
Distance (D) every 15 minutes {mobile operation). O I e O r u ra I O n
(3) Reduce channelizing device spacing as needed to prevent turns.

@} If PCMSs are not used, Protection Vehicles shall have CENTER LANE CLOSED
signs.

(8) The PCMS shall be used for nighttime operations.

TYNOILDO
(2) Qe
] _aossau =
2 T

varilal)le i NEW Layout
' T oﬁ o e Mobile/Short Duration Change
throughout document

January 2018

W

(@)

R
e Beyond 15 minutes — additional devices

Work ﬁo
Vehicle(s)

Z_—  _ HR 1 protection vehicle faces work vehicle

‘é‘u I OPTIONAL
Fe o°
(2p @ R
(3p =
L] <]
k-]
-
Protectit]n@) .:||:|
Vehicle m -
T CENTER LANE | .
cLosep |4
variable
[
= MESSAGE e
SiEn (poms) (6
l t OPTIONAL

MOBILE/SHORT DURATION LANE CLOSURE
TWO-WAY CONTINUOUS LEFT TURN LANE

1 HOUR or LESS LAYOUT 36
BK-36
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3 DAYS or LESS

TYHOLLIO = NOTES:
L ,;ﬁabm [ | tt 1. Parking and stopping should
LG be prohibited along the
-*— - work area and tapers.
Wow A @ The Flashing Arrow Board
“' 1{ shall be used where the
o B posted speed limit is 45
? A mph or%reaterand placed
(T i - on the shoulder. If there is
i T no shoulder, or the shoulder
A is too narrow, place at the
| = end of the taper in lieu
1_ ° oftheg pe Il barricade
L S assembly.
a
4 Foo® 1 (3) The Reverse Curve, RIGHT

{LEFT) LANE CLOSED and/or
LANE CLOSED signs may be
omitted when posted speed
limit is 40 mph or less.

-
i
E
o

Y =3
!
i
I
\”
4 o o a0

sssd o e T @ Iftangentlen?th of activity
" ° feet is 600 feet or less, remove
s : * the Reverse Curve sign

L -—
[ L and replace with a Double
%/”J“ r L Reverse Curve Sign.
T : l The PCMS shall be used for

nighttime operations.

G)

)

o L]
11
T e o J; g @
IZG or
L 1 = T &
L] ] -]
DT et
q=% —
: .-L__"-a.h @
¢ or
4 <$® e
Lt 3

o8¢

.

Cran 5]
DOUBLE LANE CLOSURE - 5 Lane Section

varlable
MANEERILE
"’ ‘ 1‘ t = 541 (Pems) |
AT
TWO-WAY CONTINUOUS LEFT TURN LANE
BK-40

LAYOUT 40

February 2018

Reed Special

* New Layout

e Added per request from Task Force
Member

* Merging taper and shifting taper

o
L™ o el ———
a ®© o
e a o
a o o
r & o
o o
-
o o a
l e B o
]
o 0 gl
o o
- 8.l
]

|.

AN
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Multi-Lane Undivided New Merging Taper
Roads

Multi-Lane
Undivided
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NOTES:

opening lane.

the posted sp

3 DAYS or LESS

February 2018

eed limit is 40 mph or less.

® -i-‘\\ OPTIONAL

12x18
L inches

optionaL |"f!

12x18
inches

l CHAMGERBLE

Jitt=pF 3
LEFT LANE CLOSURE

MULTI-LANE UNDIVIDED ROAD

6K-43

(1) The advance warning sign sequence is shown for one way direction only.
Signing from the other direction shall be identical.

(2) Place device at the end of the taper. The Flashing Arrow Board shall be used
where the posted speed limit is 45 mph or greater.

(3) Lane may be opened when workers are not present in the work area or when
the speed limit is 40 mph or less. Place channelizers on centerline when

(AD The LANE CLOSED sign and/or LEFT LANE CLOSED sign may be omitted when

OPFTIONAL

LAYOUT 43

Additional Positive Guidance

 Added to many layouts

» Additional channelizers (L/3)

» Keep Right sign

ol

opTionaL [*}

12x18
inches

X
—
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NOTES:

() Place device at the end of the taper. The Flashing Arrow Board shall be used
where the posted speed limit is 45 mph or greater.

(2) The lane closure may be omitted when the workers are not at the work site. F I rst La yo ut W I t h I n S et

(3) Optional R3-18 or R3-2 signs may be placed on sign stand or top of barricades
on side closest to traffic. Signs are required if turns are prohibited.

(%) see Layout 43 for required placement of advance warning signs.

(5) The LANE CLOSED signs may be omitted when the posted speed limit is 40 mph

or less. I N B IS S B S . E—

January 2018

: : - |
| . .
g : e 2 signsin turn lane
:q 7 I I I I I N S S S 1
ams it I I wu— d—
=g A
B | | = - |
° %5 |1
o : Minimum | ° I
o
o ©—Y Endof I I a
merging
taper o I
— MAY BE USED WHEHN LEFT TURHN IS ALLOWED I u
A —z-l
- N——1 ‘ [ e s I
!: Ol 'h.l:l-:I:u'l I
F 1 —n \I I o _—
| A— o \ranable _._.-r o F 1 I
- [+] 2 ___l
® . ... I o ok |
------- R I s @ |L2
o K =10 o Minimum
o T.ﬁ TN = | o © I
______ ) G " I
Q
I o o—Y End of
1218 merging
@ I taper
" " t ' MAY BE USED WHEN LEFT TURN IS ALLOWED
LEFT LANE CLOSURE L
I I I S N D D .

Work Space at Intersection
2 DAYS or LESS  MULTI-LANE UNDIVIDED ROAD LAYOUT 46

B6K-46
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NOTES:

1. The road authority shall be contacted prior to closure.

2. Traffic should not be stopped for intervals greater than 15 minutes.

(3) The BE PREPARED TO STOP sign and the Flashing Arrow Board shall be used
when the posted speed limit is 45 mph or greater.

(@) Law Enforcement may be used instead of or in addition to a flagger.

(5) Traffic control shall be identical for both directions. See Layout 43 for required
placement of advance warning signs.

(B) The LANE CLOSED sign is optional if posted speed limit is 40 mph or less.

Lttt .
TS . g Up to 12 hours, but see General Note 2

-] a3son| <
®
TYNOILLAO
3)
;'

@\

e 5

Temporary Road Closure

e Applies to most temporary road closures

e o o o

4

-] 100 feet

—

.|

L]
o
]

-

L]

o

=]

-]
feet
& L

.

50 feet

P
(=)

]

el

100 feet

o

PTIONAL

o
BN, [
PREPARED
sTee,

iU

3
g

W
FooF
»—sjt—r—sfe—>»

@
=}
5
° i\[ o
o
@
‘1—|_—PL

&y [ Lane

@

%

Vit to
TEMPORARY ROAD CLOSURE

12 HOURS or LESS MULTI-LANE UNDIVIDED ROAD LAYOUT 48

6K-48
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Two separate roadways where opposing traffic is
separated by a median.

*Drawings Not To Scale

Multi-Lane
Divided
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NOTES:
@ cha nnellzm%dewces may be omitted if the operation moves at least the
Decision Sight Distance (D) every 15 minutes (mobile operation).

2. May decrease channelizer spacing as needed to prevent intrusions.

(3) May use additional Protection Vehicle(s) (not shown on layout) to close
shoulder and/or adjacent lane in advance of the Work Vehicle(s).

e (%) shadow Vehicle 4 may encroach
into the traffic lane when the
gﬁ* Work shoulder is too narrow to drive
dill = Vehicle(s) on. If so, a PCMS is required.
m [ 5. Any Shadow Vehicle operating
OPTIONAL totally or partially in a traffic
¥ lane should be equipped with
R ) a TMA,

(&) Protection Vehicle 1 should be
equippad with a TMA.

(7) Flashing Arrow Board and/or

—— Protection : :
Protection wh'dﬁ Lr;ﬂh.ii\c?erezoptlmal on Protection
Q)] - I ®) The PCMS shall be used f
) The shall be used for
OFTIONAL ]F 3) nighttime operations.
@- When the PCMS is used, the
i LEFT 2 LANES CLOSED sign

becomes optional.

m‘;‘: 10. Maximum spacing between
(3) Protection Vehicle 1 and closest
m % Work Vehicle should not exceed
2R.
F S o )
11. When channelizing devices are
¥ not used, the maximum distance
Shadow between work vehicles is R.
Vehicle 2 12.If closing the rijghtz lanas, ramp
m t "‘ closures should be considered.
¥ (i3 shadow vehicle 3 may be
F omitted at 40 mph or less.
¥
< Shadow
Vehicle 3
@)

B :
F
.

@,) §© Shadow

m Vehicle 4
(1| LEFT2 LANES
o]

variable
G CmmsenaLE
= v ottt
SI60 [PLMS)
OPTIONAL

MOBILE/SHORT DURATION MULTI-LANE CLOSURE

MULTI-LANE DIVIDED ROAD
1 HOUR or LESS LAYOUT 51
BK-21

February 2018

Mobile/Short Duration
Multi-Lane Closure

e Brand new layout

e Created after discussions with Metro
Maintenance Night Crews

* Yes, lots of vehicles
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Mobile/Short Duration

1. The road authority shall be
contacted prior to closure.

. ;‘”ﬁé‘éiﬂ_z‘:;?%?eéﬁ%”&eéiEﬁéent Road Closure
intrusions.

. Any Shadow or Protection
Vehicle operating totally or

50 feet

) B wtna Thaa o
6] (4) shadow Vehicle 2 may encroach
A inta the traffic lane when the
. shoulder is too narrow to drive ® Bra nd new Iayout
on.
T-l- _‘L_® (5) Law Eréfo[r_cemenggﬁay be used
instead of or in addition to a
G flagger. { H
A A 6. Traffc should not be stopped  Created due to requests for ‘Rolling Road
for more than 15 minutes per
occurrence. )
.2l (7) consider placement in advance
PT;IEEH ﬂ m B ofjuwct‘io& with alternate route. BIOCk
/N RIGHT LANE
CLOSED

Up to 1 hour, but see General Note 6

Shadow
Vehicle 1

e
o

Longer term, see Layout 73 (up to 12
hours)

Shadow
Vehicle 2

Thed ked k-

= I=

RIGHT LANE
CLOSED

)

variable

tt

=
g8
25

= Yy (7) OPTIONAL

5|2
3|8

MOBILE/SHORT DURATION ROAD CLOSURE

MULTI-LANE DIVIDED ROAD
1 HOUR or LESS LAYOUT 55
6K-55
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NOTES:
(1) The Flashing Arrow Board shall be used where the posted speed limit is 45

mph or greater, and shall be Flaced on the shoulder. If there is no shoulder, or
ace at the end of the taper in lieu of the Type Il

the shoulder is too narrow, p
barricade assembly.

+ Ispeed limit is 40 mph or
2 o ass.
100 "o

feet  © control devices for a right
? lane closure.
—
2G
‘—
LANE
@) CLOSED T o
LI_— _ B L
@
-7
A
P 2
* 2
A
B *
variable
VS
t ' = 5161 (PCMS)
OPTIONAL
LANE CLOSURE
MULTI-LANE DIVIDED ROAD
3 DAYS or LESS LAYOUT 57

6K-57

February 2018

(Z) The Lane Ends sign and/or
LANE CLOSED sign may be
omitted when the postad

3. Use the appropriate traffic

Lane Closure

e One Direction Large Arrow can no longer
be used for merging tapers
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NOTES:

(D Install a Type Il barricade at the beginning of each work space and at intervals
from 500 feet minimum to 1000 feet maximum within the closed lane.

(2) The Type Il barricade within the work space may be temporarily removed
when it interferes with active work operations. The barricade must be
replaced when active work operations end.

(3) Foradvance signm‘gEI placement of traffic control devices, and lane taper, see
the appropriate stationary layout.

(@) Type A channelizing devices may be used if the tempaorary traffic control zone
is installed for less than 12 hours or is attended.

=
=8 BT

@ o

SSRCCCRTTE

B8 i

888 10 4

LANE CLOSURE EXTENSION
MULTI-LANE DIVIDED or ONE WAY ROAD
3 DAYS or LESS LAYOUT 61
6K-61

February 2018

Lane Closure Extension

e Cones may be used in lieu of Type Il — see
Specific Note 4
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NOTES:

1. The operation shall not remain in one location for more than 15 minutes.

2. Ifthe work space is not visible for at least the Decision Sight Distance (D), the
appropriate stationary layout shall be usad.

(3) The traffic control signal should be put in an ALL-RED flash mode to facilitate
traffic control at the work site. The Protection Vehicle may be omitted when
signal is placed in ALL-RED flash mode. Channelizing devices may be omitted if
a Protection Vehicle with a Flashing Arrow Board and TMA is used.

4. There should be little or no encroachment into the cross-street traffic path.

(5) If signals are not placed in ALL-RED flash, the Protection Vehicle should be
equipped with a TMA and a Flashing Arrow Board.

6. The Work Vehicle shall be equippad with operating vehicle warning lights
visible for 360 degrees around the vehicle at a minimum height of 3 1/2 fest
and a radius of 60 feet or graater.

Work ©

Vehicle :ﬁﬂ
(=]

s 111

Protection (3)
Vehicle 5)

1

15 MINUTES or LESS

February 2018

e @
=]

OPTIONAL

OPTIONAL

=] _

[

tt

. R

Signal Heads

LANE CLOSURE
At Far Side of Signalized Intersection

6K-63

LAYOUT &3

Lane Closure
at Far Side of Signal

* Typical signal maintenance layout

* Added protection vehicle if signal not
placed in ALL-RED flash mode.

e See Specific Notes 3 and 5
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NOTES:

(1) ramp Closure Notice sign should be installed in advance (timewise) to provide
adequate notification of upcoming closure as required by the road authority.

@ Use ROAD CLOSED (R11-2) when road is closed.

(3) Place on left shoulder/median
when possible.

4@3
=
i

)

G
>t
|

:
N

@
®)
==
| T‘
- e
15
-t

CLOSURE AT TOP OF ENTRANCE RAMP

MULTI-LANE DIVIDED ROAD
3 DAYS or LESS LAYOUT 74
6K-74

February 2018

Closure at Top of Entrance
Ramp

e Brand new layout
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NOTES:

e e ]S modhsbonsbfr g Closing One Turn Lane on
2. ltis preferable to close the left-most dual left turn lane and the right-most dual
Dual Turn Lanes

right turn lane regardless of which lane is closed on the receiving roadway.
Verify that turning movements can be completad.

(3) For traffic control on receiving/intersecting roadway see proper layout.

_rll T

| e Brand new layout

e Close furthest turn lane

%“uﬁz
pocowng Rogawsy : 5 o o 8 o a:@
OS¢, e

-
-

tt

CLOSING ONE TURN LANE ON DUAL TURN LANES

Work on Intersecting Roadway
3 DAYS or LESS LAYOQUT 75

6K-T5
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Layouts for Continuously Moving and
Miscellaneous Operations.

"Drawings Not To Scale

i Miscellaneous

mndot.govifieldmanual
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NOTES:
1. Multiple bumps should use ROUGH ROAD sign.

@ When a dip, use DIP signs. T ] I B D . S . .
(3) May use STEEL PLATE AHEAD sign when bump is caused by steel plate. y p I Ca u m p I p Ig n I n g

(4) Use on two-lane, two-way roadways.
5) For multi-lane divided or one-way road only.
6) The BUMP AHEAD signs may be omitted if the posted advisory spead is 10
mph or less than the postad regulatory speed.

(7) Advance plagues shall be placed
directly below or on the lower side
nearest traffic of the BUMP AHEAD

T sign(s). ° MOdIfIEd SignifiCanﬂy

January 2018

 New language in MN MUTCD Parts 2 and
A Part 6

e See Specific Note 6

;?'I f

: ;
%)
o

5

®

TYPICAL BUMP/DIP SIGNING

3 DAYS or LESS LAYOUT 80
6K-80
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NOTES:

(1) When the optional NEXT X MILES plague(s) is used, it shall be placed directly
below or on the lower side nearest traffic of the appropriate warning sign(s).

(2) Use on two-lane, two-way roads.
(3) For multi-lane divided or one-way roadways.
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fe—»—>|

Area affected
by smoke.

AWRIN
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A
. -I-_l_ or &

OAD
@ @
OPTIONAL OPTIONAL
CONTROLLED BURN
12 HOURS or LESS LAYOUT 81

BK-81
February 2018

Controlled Burn

e Brand new layout
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Workers Present Speed Limit

LINIT

Field Manual January 2018

NOTES:
1. Contact the road authority for requirements to implement a Workers Present
Speed Limit. ——
3

+

Workers
Location

(@) Allinplace spead limit signs shall be coverad when Workers Present Speed WO

Limit is implemented.
SPEED
LiwlT o

3. Workers Present Speed Limit assemblies shall be removed, covered, or SPEED
3 covered XX ] @

modified to the existing posted speed limit when workers are not present LiMIT
directly adjacent to traveled lanes. W | (10 o £ | XX Inplace Sign
FINE

4, Workers Present Speed Limit assemblies may be placed in the buffer or work

space as long as the assemblies are not blocked by vehicles or devices. WORK
m-' Y _
5. As workers proceed through the work area, the assembly shall be no greater it
than 1 mile in advance of the work crew. For Workers Prasent Speed Limits
where the posted speed limit is 40 mph or less, the assembly should be no )(x
greater than 1/2 mile in advance of the work crew. ey
FINE

The Reduced Speed Ahead sign shall be used when the Workers Present Spee
6) Th duced Speed Ahead hall b d when th k pead
Limit is more than 10 mph below the posted speed limit.

(B The Flashing Arrow Board shall be used where the posted speed limit is 45
mph or greater and placed on the shoulder. If there is no shoulder, or the
shoulder is too narrow, place at the end of the taper in lieu of the Type 1l
barricade assembly.

(8) The LANE CLOSED and/or the Lane Ends sign may be omittad when the posted
speed limit is 40 mph or less.

(9) Ablack on white END WORK ZONE SPEED LIMIT sign (R2-12) shall be placed
within a mile of the last work crew (within 1/2 mile if speed limit is 40 mph or
less) to indicate the end of the higher fines area.

@ When workers are present adjacent to the traveled lanes throughout the work
area, confirmatory Workers Present Speed Limit assemblies may be placed
according to the spacing table below.

Typical Spacing for Workers
Present Speed Limits [
Workers Present Assembly
Speed Limit Spacing
{mph) (mile) variable
<40 172
245 ! CHRGERBLE
t t = MESSAEE
SI6IT [(PCMS)
OPTIONAL
WORKERS PRESENT SPEED LIMIT
WORKERS P&ECS)E'INL:?PEED LIMIT LAYOUT 82b
3 DAYS or LESS LAYOUT83a & b 3 DAYS or LESS LAYOUT 83a &b [

February 2018 6K-83a 6K-83b
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NOTES:

1. Use this layout when work is occurring in the bicycle lane or traffic is to be
diverted into the bicycle lane downstream.

2. The road authority shall be contacted prior to closure and may provide
requirements related to detours and/or additional temporary traffic control.

3. A desti) nated bicycle lana should be maintained through the work zone if
possible.

4, 0On multi-lane roads with bicycle lanes or bikeable shoulders, one or mare
travel lanes may be closed or narrowed to maintain space for the bicycle lane.

5. On-road bicyclists should not be directed onto a path or sidewalk except
where such a path or sidewalk is a shared-use path or there is no practical
alternative.

6. Awvoid shoulder rumble strips when placing taper (except when continuous
rumble strips are present).
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BICYCLE LANE CLOSURE

3 DAYS or LESS LAYOUT 87
BK-87

February 2018

Bike Lane Closure

Brand new layout

MN statute only allows vehicles to cross
bike lane lines to park or turn right

* Close Bike Lane when:
e Working in bike lane or

e See General Note 1
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APR Layouts

e Added General Note 2

When a sidewalk is closed but workers are

: L : . .
L L ] present to halt operations and provide safe
| passage through the work site, the devices
= — shown are not required. Pedestrians may be

delayed for a short period of time for project
personnel to move equipment and material to
facilitate passage. Project personnel may also
assist pedestrians in navigating the work zone.

ALTERNATE PEDESTRIAN ROUTE
CROSSWALK CLOSURES AND PEDESTRIAN DETOURS
3 DAYS or LESS LAYOUT 88b LAYOUT 88a &b
6K-88b
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The Use of Hand Signaling Devices by a Flagger

MINNESOTA
FLAGGING HANDBOOK

Preferred Flagging
Method Using a Paddle.

DEPARTMENT OF
TRANSPORTATION

January, 2018

Flagging

Handbook

To Stop Traffic

-

Method Using a Flag.
B6K-120

Nighttime Flagging with
Glow Cone.

Flagger Name

Flagger Signature

Date Trained

MnDOT Qualified Flagger Trainer Name

I ra— DEPARTMEMNT OF
Trainer Qualification m1 TRANSPORTATION
Humber


Presenter
Presentation Notes
Reorganized


Questions?

Ken E. Johnson, PE
State Work Zone, Pavement Marking and Traffic Devices Engineer

651-234-7386

ken.johnson@state.mn.us

|

DEATHS

TOWARD
ZERO



mailto:ken.johnson@state.mn.us
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