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Manual on Uniform Traffic Control Devices
(MUTCD) & State Manuals Adoption

Manual on Uniform
Traffic Control Devi

e Oct. 2011 — CTB Workshop Presentation
e Dec. 2011 - CTB Adoption

 Aug 1, 2011 — Design build and Developer projects may begin
using these manuals.

«Jan 1, 2012 — VDOT crews, New Maintenance projects, New
TCDs, Sign Manufacturing, Renewal Contracts must comply.

«Jan 1, 2012 — Construction projects scheduled for
advertisement on or after this date must comply.



2011 VA SUPPLEMENTS

Manual on Uniform
Traffic Contt_o_l Devices

treets and Highways

2009 Edition

» All localities shall follow the provisions of the Manual
on Uniform Traffic Control Devices (MUTCD) as
adopted by the FHWA and the CTB.

» Localities may be excluded from the requirement to = F””“;;P
apply the provisions set forth in the Virginia R LANE

ENTRANCE

Supplements.

« Counties and independent cities and towns that
maintain their own roadways may:

— recognize the content of the VA Supplements and
as official guidance.

Virginia Supplement to the

— choose to adopt the Supplement and/or the if’“‘)_?flaﬂclm' on lIl)f
“Virginia Work Area Protection Manual.” Syt

2011 Edition

— Adopting only one of the publications does not
require that the locality adopt the other
publication.

« If VDOT funding is involved in the construction of a
roadway project within a county, independent city or
town, then the Supplements and WAPM shall be
followed.




e FHWA/VDOT WZS Team
Review Findings
— Pull-off area TTC
— Expanded detour signing

— Vehicle Warning Light
— Easier to follow Appendix A

Received over 120 comments

during the open review period.

Virginia Work Area
Protection Manual

Standards and Guidelines
for Temporary Traffic Control

2011 Edition




Chapter 6A — General

Chapter 6C — TTC Elements

Chapter 6E — Flagger Control
Chapter 6G — Type of TTCZ Activities

Chapter 61 — Traffic Incident
Management Areas

Appendix B — WZS Checklist

Appendix D — CMS Procedures

Virginia Work Area

Protection Manual

Standards and Guidelines
for Temporary Traffic Control

2011 Edition
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Virginia Work Area

Protection Manual

« Applies to all roads open to the public, including standords ana Sulgeiines
private roads

 Format the same as 2005 WAPM —
— Standards (shall conditions, bold font)
— Guidance (should conditions, italicized font)
— Option (may conditions, underlined font)
— Support (informational statements, standard font)

 Each paragraph is numbered for easier
reference

04  The primary function of TTC is to provide for the reasonably safe and effective
movement of road users through or around TTC zones while reasonably protecting
road users, workers, responders to traffic incidents, and equipment.

05  Of equal importance to the public traveling through the TTC zone is the safety of
workers performing the many varied tasks within the work space.



Chapter 6A - General

Ch an g eS/Ad d iti O n S Virginia Work Area
Protection Manual
« Section 6A.03 — 78 Definitions of Words and S,
Phrases >

— 28 New Definitions

— Definition change for Engineering
Judgment—... “Changes to TTC as shown in
this Manual based on engineering judgment
shall be documented.”

— Regional Traffic Engineer — “a person of
responsible charge per the Code of Va,, or
their designee working under their
supervision, who is responsible for design
and maintenance of TTC within their
jurisdiction.”




Virginia Work Area

Protection Manual

Standards and Guidelines
for Temporary Traffic Control

« NEW Section 6A.04 Acronyms and
Abbreviations with 45 listings.

Section 6A.03 Meanings of Acronyms and Abbreviations in
this Manual

. AADT—annual average daily traffic

AASHTO—American Association of State Highway and

Transportation Officials

ATSSA—American Traffic Safety Services Association

ADA—American with Disabilities Act

ADT—average daily traffic

. AFAD—Automatic Flagger Assistance Device

. ANSI—American National Standards Institute

. CFR—Code of Federal Regulations

. CMS—Changeable Message Sign
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References the seven fundamental principles of TTC
References IIM-241/TED 351 for developing TMP’s and TTCP’s

TTC should be reviewed on a periodic basis during nighttime
conditions to ensure TTC devices meet the acceptable standards

TTC reviews shall be performed after inclement weather
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Chapter 6B — Fundamental Principles

Section 6B.01
Fundamental Principles of Temporary Traffic Control

« TCD’s shall be removed as soon as practical when work is
suspended 30 minutes or greater

« Advance warning signs and their portable supports may be
stored behind barrier, guardrail or out of the construction clear
zone

 Only individuals trained in WZTC practices shall supervise the
selection, placement and maintenance of TTC devices

11



Chapter 6C — TTC ELEMENTS

Section 6C.01 Temporary Traffic Control Plans

 Only the Regional Traffic Engineer has the authority to
reduce the speed limit in awork zone upon completion
of an engineering and traffic study warranting the
reduction

« Documentation of the speed reduction change shall be
performed and maintained (see Work Zone Speed
Analysis form, TE-350)

 All Work Zone speed reductions must to be sent to the
Central Office Traffic Engineering Division (Curtis
Myers) for filing — state code

SPEED
LIMIT

=)

FINES
HIGHER
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Updated Table 6C-1 Spacing Advance Warning Signs

Road Type Spacing (in feet)
Urban street with 25 mph or less posted speed 100" — 200°
Urban street with 30 to 40 mph posted speed 250" — 350
* All Other Roadways with 45 mph or less posted speed 350" — 500"
All Other Roadways with greater than 45 mph posted speed 500' — 800"
Limited Access highways 1300' — 1500

* Urban streets with greater than 40 mph posted speed limits fall into this category.




Chapter 6C — TTC ELEMENTS

Section 6C.04 Advance Warning Area

In urban conditions it is generally better to attempt to place all
advance warning signs within a one block area versus spreading
out over several blocks, provided that motorists have time to

recognize and react to the signs.




 Updated spacing of the Longitudinal Buffer Space, Table 6C-2

Posted Speed Limit Distance (Feet)
<20 115 - 120
25 155 - 160
30 200 - 210
35 250 - 260
40 305 - 320
45 360 - 380
50 425 - 445
55 500 - 520
60 570 - 590
65 645 - 675
70 730 - 760
75 820 - 850

* Neither work activity
nor storage or
placement of
equipment, vehicles
(including law
enforcement), or
material shall occur
within a buffer space



\DOT

Updated

Figure 6C-2

Chapter 6C — TTC ELEMENTS
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Chapter 6C — TTC ELEMENTS

Section 6C.11 One-Lane, Two-Way Traffic Control

o |Ifthe work space on alow-volume (less than 500 vpd) street or
road is short and road users from both directions are able to see
the traffic approaching from the opposite direction through and
beyond the worksite, the movement of traffic through a one-lane,
two-way constriction may be self-regulating.

« A one-lane, two-way taper shall be used to close the lane with work

activities on roadways 20' or less but the cones separating the
work area from the travel lane may be eliminated.

Section 6C.12 Flagger method of One-Lane, Two-Way TC

e Moved to 6C.11 - Due to limited room for vehicles to pass activities
and equipment occurring on narrow roadways, cones should not
be used for channelization on roadways 20 foot or less in width.

17



\DOT
Chapter 6D - Pedestrian and Worker Safety

VIRGINIA DEPARTMENT OF TRANSPORTATION

TRAFFIC ENGINEERING DIVISION

SeCt I on 6 D - O 1 MEMORANDUM
Pedestrian Considerations o

Work Zone Safety TIRTE
SPECIFIC SUBIECT: Sept. 21, 2007

 Defined knowledgeable persons as T
individuals that have received training or || o | &%

Barbara Patterson

DIEECTED TO:

certification in work zone traffic control. | |z
S e C t i O n 6 D " O 3 Revi_s.-erl FHWA rcgula_rinn.q pm\_'idcd in 23 CFR 630 Su_bpm_ﬂ states lhsp “States s.!mll
Worker Safety Considerations e e gt s
 All workers should be trained on how to
work next to motor vehicle traffic in a
way that minimizes their vulnerability.
Workers having specific TTC
responsibilities should be trained in TTC
techniques, device usage, and

placement, TE Memo 345 WZTC Training
Requirements

18



\DOT _
Chapter 6D - Pedestrian and Worker Safety

Chapter 6E — Flagger Control

Section 6D.03 & 6E.02
Beginning July 1, 2012

WORKERS, FIRST RESPONDERS, & FLAGGERS shall wear high-
visibility safety apparel that meets Performance Class 3
requirements of the ANSI/ISEA 107-2010.

VDOT headwear required to have a minimum of 16 sq. in.
retroreflectivity. Non-VDOT recommended to have 10 sq. in., but
not required.

Law enforcement and firefighters within a TTC zone may wear
ANSI/ISEA 207-2006 High visibility safety apparel.

19



\DOT _
Chapter 6D - Pedestrian and Worker Safety

Chapter 6E — Flagger Control

Section 6D.03 (Worker) & 6E.02 (Flagger)
Beginning July 1, 2012

* Nighttime operations requires workers installing and
removing TTC and Flaggers shall wear Type E
trousers in addition to their high-visibility safety
apparel that meets Performance Class 3.

 Flaggers required to wear Type E trouser in addition to
their high-visibility safety apparel meeting
Performance Class 3 during other low light conditions
such as inclement weather (fog, rain, sleet, snow, etc.).

* Defines nighttime work zones as operations which
occur from 30 minutes before sunset until 30 minutes
after sunrise.




\DOT
Chapter 6E — Flagger Control

Section 6E.02 High-Visibility Safety Apparel

 References ASTM or ANSI foot protection and ANSI
head protection standards

Section 6E.03 Hand-Signaling Devices

o Defines the nighttime use of a flashlight with steady
burn glow-cone or traffic baton with wand to
supplement the STOP/SLOW paddle

Section 6E.07 Flagger Procedures

« Added two page Flagger Requirements sheets as
Figure 6E-4

21



Chapter 6E — Flagger Control

Section 6E.07 Flagger Procedures

« New — Flagger Requirement sheets
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\DOT
Chapter 6E — Flagger Control

NEW:
Section 6E.04
Automated Flagger Assistance Devices

AFADs shall only be used when all of the following conditions are met:
« Two-lane roadway closed to one lane of traffic;

 Onelane of approaching traffic in the direction to be controlled,;

« ADT s 12,000 or less vehicles or as directed by the RTE;

 Operator must have an unobstructed view of AFAD and approaching
traffic;
« RTE approves multiple operators and distances greater than 800 feet.

An AFAD does not take the place of atemporary signal.
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NEW:
Section 6E.05
Stop/Slow AFAD

Chapter 6E — Flagger Control

MOTS
NO
09 LIVM

@D
0 =

LEGEND
=y DIRECTION OF TRAVEL
WORK SPACE
@ CHANNELIZING DEVICE
s SIGN

car—=r—f AFAD WITH

REQUIRED GATE
B FLASHING BEACON

EFEE sHADOW VEHICLE

48 FT
S = SPEED IN MPH

o B

NOTE:
SHOWN AS METHOD 1 WITH TWO AFADs

d0l1s /
NO

i

BUFFER
SEE
—— TABLEBE.1

—— BUFFER
SEE
—1— TABLEGE.1

R ON
—— 50'-100" / STOP
| R1-7 R1-8

SIGN NOTE:
SEE TABLE 6H.3 FOR THE VALUES
OF THE SIGN SPACING

] @)
R1-1 @ OR . W20-8 (V)
GO

WAIT

ON
SLOW
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\DOT

NEW:
Section 6E.06
Red/Yellow Lens

Chapter 6E — Flagger Control

AFAD

L-0TM

33s
NOILVLS ¥399Vv14

LEGEND
== DIRECTION OF TRAVEL
WORK SPACE
@ CHANNELIZING DEVICE
ols SIGN

AFAD WITH
RECOMMENDED GATE AND
TWO-SECTION SIGNAL FACE

EFE= SHADOW VEHICLE

SIGN NOTE:
SEE TABLE 6H.3 FOR THE VALUES
OF THE SIGN SPACING

4S FT
S = SPEED IN MPH

NOTE:
SHOWN AS METHOD 2 WITH
ONE AFADs AND A FLAGGER

500 +

50' - 100"

BUFFER
SEE

TABLE 6E-1

BUFFER
SEE
TABLE BE-1

50" - 1000

STOP
HERE ON

RED

R10-6

W3-4

W20-4

W20-1
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Chapter 6E — Flagger Control

Flagging Operation at a Signalized Intersection
(Figure TTC-30.0)
- IWNDIS 3HL OL HORd
Section 6E.07 Flagger o SIS RS,
Procedures -

 Only uniformed law
enforcement officers are
allowed to direct traffic
through an operating traffic
signal (see Section 46.2-834
of Highway Laws of

S INSTALLED

FOR SIGN LAYOUT SEE BOTTOM
*** QUTSIDE LANE CLOSURE OPERATION ON
DW;
NAL

FOUR-LANE ROADWAY
PRIOR TO THE SIGI

Lo

.. 33¢
Virginia) ;;
« A flagger shall control only it
one lane of traffic :
approaching an intersection I
as shown in Figure TTC-30




Chapter 6E — Flagger Control

Section 6E.08 Flagger Station

 Flagger signs removed, covered, turned away when work is
suspended 30 minutes or longer

* Illumination requirements and measurement to determine correct
illumination

o |If glare from standard types of floodlight equipment cannot be
eliminated, then consideration should be made for the use of non-
glare lighting devices such as non-glare air-filled lighting devices,
Section 6F.90




Section 6F.02 General Characteristics of Signs

Chapter 6F — TTC Zone Devices

Sign fabrication requirements found in MUTCD’s
“Standard Highway Sign & Marking Book” and VA
Standard Highway Sign book

Roll-up signs on portable supports only — not allowed
on posts

Rigid Material for post-mounted signs
— Aluminum 0.100-inch thickness

— 0.4 inch thick corrugated polypropylene or
polyethylene plastic material

— 0.079 inch thick aluminum/plastic laminate
material

28



vDOT

Orange rows are VA
specific signs

Pink row VA Incident
Management signs

White and grey rows
MUTCD signs

Example of VA sign
designations; W21-V1

Example of VA sign
designation which modifies
an MUTCD sign; W20-8 (V)

Table 6F-1, Temporary Traffic Control Zone Sign and Plaque Sizes (Sheet 4 of 5)

* Non- *Restricted | “Residential
Sign or Plaque Sign Designation | Section RiRgehSIl—[cid[':—t\l;eUiy Ri%‘;’f - <8;['ijl;lfDrlT_&
Roadway Roadway = 30 MPH
VEHICLE-MOUNTED SIGNS
Line Painting Ahead — Center Lane Closed Road W20-V5C,
Line Painting Ahead — Left (X Left) Lane(s) Closed V5L VELa, 6F 34 84 x 36 84 x 36 84 %36
" : * —Right (X Right) Lane(s) Closed VER, VERa
Spraying Ahead — Left (Right) Shoulder Closed W20-VEL, VER 6F.34 84 x36 84 x 36 84 x 36
Spraying Ahead — Left (Right) Lane Closed W20-ViL, VIR B6F.34 84 x 36 84 x 36 84 x 36
Pre-Storm Treatment — Center Lane Closed W20-VBC,
Pre-Storm Treatment — Left (X Left) Lane(s) Closed VL VELa, 6F.34 84 x 36 84 x 36 84 x 36
v * — Right (X Right) Lane{s) Closed VBR, VBRa
Pre-Storm Treatment W20-v9 6F.34 48 x18 4818 48 x18
Keep Back 100 FT W20-V10 6F.34 18x18 18x 18 18x%18
Road Closed High Water W20-V11 6F.24 48 x48 36 x 36 48 x 48
Ramp Closed Ahead W20-vi2 6F.24 48 x 48 36 x 36 48 x 48
Center (Left) (Right) Tum Lane Closed Ahead e 6F.26 48 %48 36x36 48x48
Emergency Scene Ahead W20-vas 6F.27 48 x 48 36 x 36 48 x 48
Slow Maving Vehicle (Vehicle-Meunted Sign) W21-4 6G.06 IBx18 36 x18 3Ex18
Shoulder Work W21-5 6F.42 48x48 36 x 36 48 x 48
Left Shoulder Closed W21-5al, 5aR 6F.42 48 x48 36 x 36 48 x 48
Left Shoulder Closed Ahead W21-5bL, 5bR 6F.42 48 x48 36 x 36 48 x 48
Utility Work Ahead W21-7 6F.45 48 x 48 36x36 48 x 48
Mowing Ahead W21-8 6F.22 48 x 48 36 x 36 48 x 48
Watch for Slow Moving Vehicles W21-V1 6F.22 48 x 48 36 x 36 48 x 48
Road Work Next 2 Miles W21-v2 6F.21 48 x 48 36x 36 48 x 48
Mowing Next 2 Miles W21-v3 6F.22 48 x48 36 x 36 48 x 48
Line Painting Next 5 Miles W21-v4 6F.22 48 x 48 36 x 36 48 x 48
Spraying Next 5 Miles W21-Vv5 6F.22 48 x48 36 x 36 48 x48
Cleanup Crew Working W21-Ve =2H.08 48 x 48 36 x 36 48 x 48
Litter Pick Up W21-VT7 6F.18 48 x 48 36 x 36 48 x 48
Survey Crew Ahead W21-va 6F.44 48 x 48 36x 36 48 x 48
All Traffic Merge Left (Right) W21-VaL, VIR TTC45 48 x 48 36x36 48 x 48
Slow W21-v10 6F.38 48 x 48 36 x 36 48 x 48
Both Shoulders Closed Ww21-v11 6F.42 48 x48 36 x 36 48 x48
Both Shoulders Closed Ahead W21-V12 6F.42 48 x48 36 x 36 48 x 48
Pull-Off Area W21-V13 6F.43 48 x48 36 x 36 48 x 48
Left (Right) Pull-Off Area W21-V14L V14R | 6F.43 48 x 48 36 x 36 48 x 48
No Pull-Off Area W21-v15 6F.43 48 x 48 36x36 48 x 48
Ramp Work Ahead W21-V16 6F.31 48 x 48 36 x 36 48 x 48
Signal Work Ahead W21-v17 6F.32 48 x 48 36 x 36 48 x48
Blasting Zone Ahead W22-1 6F A7 48 x 48 36x 36 48 x 48
Turn Off 2-Way Radio and Cell Phone W22-2 6F.48 42 x 36 42 %36 42 x 36
End Blasting Zone W22-3 6F 49 42 % 36 42 x 36 42 % 36
Slow Traffic Ahead W23-1 6F.34 48x 24 48 x 24 48x24
New Traffic Pattern Ahead W23-2 6F.37 48 x 48 36 x 36 48 x 48

Dimensions are shown in inches and shown as width x height

prohibits their use; otherwise the other columns shall be used (see Section 6F-02 Paragraph 10).
** Sign information is found in the Virginia Supplement to the 2009 MUTCD.

Sign sizes found in the Non-Restricted Right-of-Way Roadway column shall be used unless geometric condition




Chapter 6F — TTC Zone Devices

Figure 6F-2
Regulatory Signs and Plagques in TTC

Figure 6F-2, Regulatory Signs and Plaques in Temporary Traffic Control (Sheet 1 of 2) Figure 6F-2, Regulatory Signs and Plaques in Temporary Traffic Control (Sheet 2 of 2)
M4-V5a
v 0 wait] [ 6o S - p
eome| | ON [ | ON -
RESTRICTED
—m  LSTOP] [SLOW 5Ky | WIDTH ROUTE RESTRICTED
7 e pet | e WIDTH ROUTE
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MUST R9-11a CLOSED LOCAL TRAFFIC ONLY LOCAL TRAFFIC ONLY
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Chapter 6F — TTC Zone Devices

Figure 6F-3 shows MUTCD and Virginia Signs and Plaques

Figure 6F-3, Warning Signs and Plaques in Temporary Traffic Control (Sheet 1 of 4)

Coo0P

W1-1R W1-2R W1-3R W1-4R W1-4bR
- e e

W1-4cR W3-1

®&d
W @

W4-2R W4-3R W4-5R W4-5P W4-6R W5-1

' 'W5-4 '

W5-VP1
Round up to nearest
foot or six inch increment.

W4-1R

W5-2 We-2

Figure 6F-3, Warning Signs and Plaques in Temporary Traffic Control (Sheet 2 of 4)

WE-VP1

W6-4

W8-3 Ws-1

Wa-5 W8-6

&
=

we-2 We-3 Wi
wsa-7 Wi

wa-11 Wa-12

w8-14 W8-15p W8-18 Ws-23 W8-25
W8-v4 W8-V5 Wa-1R W9-2R
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Chapter 6F — TTC Zone Devices

Figure 6F-3 shows MUTCD and Virginia Signs and Plaques

Figure 6F-3, Warning Signs and Plaques in Temporary Traffic Control (Sheet 3 of 4)

OSSO

Figure 6F-3, Warning Signs and Plaques in Temporary Traffic Control (Sheet 4 of 4)

OSSO

W21-5bR w21-7 W21-8 wa21-v1 W21-v2
W11-10 w11-v2 W11-v3 Wi11-v4 W12-1
’ . . ’ e
W13-1P W13-4P W14-3
Wi12-2 w21-v3 W21-v4 W21-v5 W21-V6 w21-v7

W16-VP2 W16-VP3 W16-VP4E W1B-VP4R W16-VP5

‘ ‘ ‘ ‘ ‘ wa1-ve W21-VoR W21-V10 W21-v11 w21-v12
w20-1 W20-2 w203 W20-5R

I w21-v13 W21-V14R w21-vis W21-v16 w21v17

| I W22-2 w22-3 w231

W20-5aR w207 W20-8 (V) W20-V11 W20-v12

w22-1 w232

W20-V13R W20-v25 w21-5 W21-5aR W24-1R W24-1aR W24-1bR G20.v2 G20V3




Chapter 6F — TTC Zone Devices

Figure 6F-4 Vehicle Mounted Signs
Figure 6F-5 Exit, Pull Off Area, Exit Open and Detour signs

MARKERS FOR GUIDE SIGN USE

M4-V6bR

Figure 6F_4’ Vehicle-Mounted Signs for Temporary Traffic Control Figure 6F—5, Exit, Pull Off Area, Exit Opell, and Detour Siglls for Temporal’y Traffic Control
DO NOT PASS W20-V3R - MOWING AHEAD
W20-V6R - SPRAYING AHEAD
R4-V6 W20-V1IR ES-2a
E5VIR E5-V2R
VARIOUS MESSAGES:
LEFT LANE CLOSED M4-8
ey 2 RIGHT LANES CLOSED w2 M-8 MEGR () M4-aR M4-90R
W20-V3R - MOWING AHEAD 3 RIGHT LANES CLOSED
W20-V5R - LINE PAINTING AHEAD 2 LEFT LANES CLOSED
W20-V6R - SPRAYING AHEAD W20-V10
W20-V8R - PRESTORM TREATMENT i M4-9cR M4-v1 M4-V2R M4-V3R M4-V4R
= o
R - 29) s ot
OR
wW21-4 G204 G20-V1 G20-V4 VaV5a MA-VSD -
2-DIGITS 3or4-DIGITS
CARDINAL DIRECTION/ROUTE SHIELD .
USES VA OR FEDERAL ROUTE ‘7

M4+VF1a M4-VFiD LONG - TERM STATIONARY

DETOUR ASSEMBLY

M4-10R

LONG TERM
STATIONARY
DETOUR ASSEMBLY




Chapter 6F — TTC Devices

Sign changes — the following signs will be changing on
Jan.l, 2013:

@&
&-&

W8-17 W8-V5 W20-5a W9-3
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Jan. 1, 2013:
‘ 4 ’
W21-6 W21-V8

Chapter 6F — TTC Devices

Sign changes — the following signs will be changing on

W8-12

8] = (o 5 wues]

W20-5a

W16-2 W16-VP3

= - 2

W13-1 24" x 24"
W13-1 30" x 30 "
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Chapter 6F — TTC Devices

Business Entrance Signs

*The Business Entrance (M4-V6a and M4-V6Db)
signs may be used in urban areas where the
original entrance will be relocated for more than 3
months during construction

M4-V6aR

* The Business Entrance sign shall be used to
identify the business entrance and shall not
contain the business logo

«If the Business Entrance sign is attached to a
M4-V6bR Group 2 channelizing device, it shall be
crashworthy

36
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Updated Figure 6F-1,

Height and Lateral
Location of Signs —
Typical Post-
Mounted
Installations

Chapter 6F — TTC Zone Devices

e - - -1
=& Wi~

WHEM HGY =
CiOWEREDR
T~ 600 TrPs 2 WHEN SIGNS ARE
=1 | OELIMEATOR EﬁEFEDE'
= NEOURED i
i i MK, | e DELIKEATOR
L T RECUIRED

PR
7
| == i e — —
T %‘% N D Beapo e e
= EDGE OF PAVERNENT EOGE O PAVERERT -

WOO00 ROET
B-RURAL ARTA WITH

A FEURAL ARES
ADWIS0RY SFEED PLACRIE
ara Ll —E-1?’
. YWHEHR SKIM 15 WHEMN 8400 15
" ] COVERED COVERED
. ED TWFEZ TH— E0 TYPEZ
M. T e DELINEATOR - [} DELMEATOR
G RECHARED C"I_ RECLIRET
T ¥ L T BORC WHE - A0ET
- '}“_rmm rrrrr
= a2 T RORE LG - POET
& ey J -—-L. T HCEF HLE . e I FCET
rare - L .
y [2=EE S
AT PORT LR TR E o
SR G OF FAVEMENT [0 ST MEDUVE 30AE HOLED
L - BUSMESS, COMMERELAL, D - BURIRESS, CONMMERCIAL, OR
RESIDENTIAL AREA (WITHDUT CumE|

OR BEESOIMTIAL AREA

ROTE: FOR POET S2E & INGTALLATION PRICEDURES BEE EITHER THE PLAH INEERTABLE
‘BHEET OR VIRGINIA BOAD AND BRDGE STAMDARDS 5TP-1, WiP1 & ED-3




Chapter 6F — TTC Zone Devices

Section 6F.03 Sign Placement

« Median Barrier is considered as part of the shoulder for
sign installation and allows smaller sign to be installed
on barrier if necessary

« Smaller signs may be installed in narrow medians

e Signs not shown in the WAPM or the SHSM shall be
submitted for review and approval by the State TE
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Chapter 6F — TTC Zone Devices

Section 6F.03 Sign Placement

Signs (except sidewalk closure signs and signs for end of
the day paving operations) should not be used on portable
sign supports for a duration of more than 3 consecutive
days (72 consecutive hours)

Sidewalk closure and end of the day paving operations
signs on portable sign stand shall use a sand bags on each
leg weighting approximately 25 Ibs

Portable sign supports must support 20 sq. ft. sign

The legs of portable sign supports should be as flush as
possible to the ground or roadway for stability
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Chapter 6F — TTC Zone Devices

Section 6F.04 Sign Maintenance

Signs shall be reviewed after setup and periodically
during each work shift

Expands on covering signs when not in use with silt
fence and plywood. No duct tape allowed on the face of
a sign.

Signs and their supports may be stored behind barrier,
guardrail or outside the construction clear zone.
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« Name changed from Arrow “Panel” to Arrow “Board”
 Allows Sequential Chevron arrow

« Does not allow Sequential arrow

 Shall be delineated with 4 channelizing devices

Sequential Chevron Arrow Display
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Chapter 6F — TTC Zone Devices

Section 6F.71 - 81

Group 1 and Group 2
Channelizing Devices

Updated - CHANNELIZING DEVICES

New Group 2 Channelizing Devices
Directional Indicator Barricade
Longitudinal Channelizing Device

GROUP 1
TUBULAR MARKER & CONE

T ~ Zinches T ~3ta4inches T TatoBinches
3inches 6 inches -
- e _ "
36" ~ 2106inches 36" ~2inches 42
MIN _ 3inches i T ainches l

GROUP 2
DRUM, VERTICAL PANEL,
DIRECTIONAL INDICATOR BARRICADE &
LONGITUDINAL CHANNELIZING DEVICE

ir

¢ Y- o
NN/ ///.
=~ NN\ | | #7772
W1 7/
7ZZN\\\Y//
A, /4
//A\\ J N\Z/

NT PRISMATIC (HIGH OBSERVATION ANGLE)




Chapter 6F — TTC Zone Devices

Section 6F.71 - 81
Group 1 and Group 2 Channelizing Devices

Group 1 devices require retroreflective sheeting

Sheeting required on drums, vertical panels, directional indicators,
longitudinal channelizing devices and Type 3 Barricades shall meet
Section 247 of the R&B Specifications

Vertical panels size 24" x 12"
NEW - FIGURE 6F-8, TYPE 3 BARRICADE PLACEMENT GUIDELINES

GROUP 1
TUBULAR MARKER & CONE




Chapter 6F — TTC Zone Devices

Section 6F.71 - 81
Group 1 and Group 2 Channelizing Devices

Longitudinal Channeling Device
— Used to direct traffic: e
« Shall be interlocked ot R V.. v

o Supplemented with retroreflective material or delineation
for improved nighttime visibility

— Used for pedestrian traffic control
 Shall interlock to delineate or channelize flow

e Shall not have gaps that allow pedestrians to stray from
the channelizing path.

: longitudinal devices for traffic control and orange only devices for

. 44
. pedestrian control.

~ ’
Working on Specifications to require alternating orange and white
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Chapter 6F — TTC Zone Devices

Section 6F.71 - 81
Group 1 and Group 2 Channelizing Devices

NEW - Temporary Lane Separators Use:
 To channelize road users,
* Divide opposing vehicular traffic lanes,

e Divide lanes when two or more lanes are open in
the same direction,

e Sloping sides in order to faC|I|tate crossover by
emergency vehicles. g — —


http://www.tapconet.com/store/product/182a7115-b4fb-44c1-8f91-0cc154d766aa/Hazard_IDMarker_IDDelineator.aspx�

Chapter 6F — TTC Zone Devices

Section 6F.71 - 81
Group 1 and Group 2 Channelizing Devices

Temporary Raised Islands

 Requires to be painted with Type A Paint matching pavement
marking

« Used to separate traffic on 2-lane, 2-way operations on
roadways having up to 15,000 ADT

 Requires retroreflective flex-post delineators (orange)
— Height 36 to 42 inches by minimum 2 inches wide
— Requires two 3 inch white retroreflective bands
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Construction Pavement Marking
for Tapers and Turn Lanes

—

Markers for Tapers and Acceleration,
TEMPORARY PAVEMENT MARKERS
_ @ 20' SPACING
® ROAD &Q:»‘ETU' %, vu;[ ERADICATION REQUIREMENTS
s 5 SEE FIGURE TTC-54
-10
'S MIN. DESIGN CRITERIA - 5
4 FOR TEMPORARY DETOUR B K3 /
By} i WQ 8" CONSTRUCTION PAVEMENT MARKING
N7 0 &, Y ’
Cﬂ(‘q / VV\I ——— 24" CONSTRUCTION PAVEMENT MARKING
3, T ERADICATION 200' OF
% ‘\L«— EXISTING PAVEMENT MARKING
—~ 4" CONSTRUCTION PAVEMENT MARKING
AS WORK ACTIVITY
PROGRESSES l 1 - } 1S O REG
TURN LANES >~ ERADICATION REQUIR
SHOULD BE ron \ E? SEE FIGURE TTC:
PROVIDED CERATION /; CONSTRUGTION PAVEMENT MARKING
L . ELONGATED ARROW
& RN LANES
SHOULD BE f>
CONSTRUCTION PAVEMENT MARKING RELOCATED 4" OR 6" X 2' SKIP LINE
ELONGATED ARROW OFEEEhS LDfEN: CONSTRUCTION PAVEMENT MARKING
301" OR LONGER USE 3 ARROWS i N
300 OR LESS USE 2 ARROWS I 4 SPAGING
OPTIONAL T
4" X 2 SKIP LINE
_.— CONSTRUCTION PAVEMENT MARKING L DESIRABLE 4 ORE
= CONSTRUCTION PAVEMENT MARKING
‘ _r % TEMPORARY PAVEMENT MARKERS
I=——— 4SPACING | TRANSITIONS MORE 3 @ 20 SPACING
THAN 100" USE %
4" X 2 SKIP LINES MERGING TAPER (L) 0
4' SPACING |ON 200 OF
— = MENT MARKINGS
= 4" CONSTRUCTION PAVEMENT MARKING
NOTE: FOR PAVEMENT MARKING DETAILS SEE ROAD AND BRIDGE STANDARDS PM-3 TO PM-6 NCTE: FOR ELONGATED ARROW AND SKIP LINE DETAILS SEE ROAD AND BRIDGE STANDARDS PM-3 TO PM-6




Chapter 6F — TTC Zone Devices

Section 6F.92
Vehicle Warning Lights

« Changed from a size requirement to a
performance requirement

* Visible either day or night conditions a
minimum of ¥2 mile on Limited Access
highways or a minimum of 1500 feet on all
other roadways.

warning lights in operation unless the vehicle
IS a perceived hazard

e Parked vehicles should not have their

* Prohibits the use of flashing white lights on
construction and maintenance vehicles. e



Chapter 6F — TTC Zone Devices

Section 6F.95
Crash Cushions

Allows a TMA to protect a fixed object up to three days.

Rear panel of a TMA shall have alternate 6 to 8 inch
black and orange inverted stripes.

Shall be used in accordance with manufacturer’s
specifications including weight of the support vehicle.

The following distance of TMA’s from a hazard has
been increased from 50’-100' to 80’-120".

49



Chapter 6G - Type of TTC Zone Activities

NEW Sections Added to Chapter 6G include:

Section 6G.13 Detours and Diversions

Section 6G.16 Work Within the Traveled Way at a
Roundabout

Section 6G.24 Slow Roll Temporary Traffic Control
Operations

Section 6G.25 Installing/Removing TTC

Section 6G.26 Work Area Ingress/Egress Considerations

50



Chapter 6G - Type of TTC Zone Activities

Section 6G.13 Detours and Diversions

e A Short Term Detour
» Occupies alocation for more than 2 hours within a single
work period but not longer than three consecutive days

» Occupies alocation longer than three consecutive days,
or on a periodic basis (less than 24 consecutive hours)

longer than three days

Cavs] o A Long Term Detour
[DETOUR]

AT,  Detours and diversions shall be reviewed and approved by
@ the Regional Traffic Engineer prior to implementation

51



Chapter 6G - Type of TTC Zone Activities

Section 6G.16 Work Within the

(Figure TTC-31.0)

Traveled Way at a Roundabout

e Section added to go along with new
TTC layouts TTC-32, 33, and 34.

e Traffic control provided by flagger
control in advanced of the
roundabout.

e Accommodations for the turning
radius of tractor trailer or other
large vehicles should be considered
when designing and installing the
TTC.

52
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NEW

Chapter 6G - Type of TTC Zone Activities

Section 6G.27
Work Area Ingress/Egress Considerations

e Covers the need to plan for construction access to and from
the work area.

 Requires the use of WORK VEHICLE DO NOT FOLLOW

signs on the back of truck hauling/delivering material

e Added Table 6G-1

Table 6G-1, Intersection Sight Distance (ISD) for Construction Entrances

Posted Speed (mph)

20

25

30

35

40

45

20

55

60

65

70

Minimum ISD (Feet)

195

240

290

335

385

430

480

530

575

625

670

Height of eye — 3.5 ft.

Height of object — 3.5 ft.
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CHANGEABLE MESSAGE SIGN
ARROW BOARD

SUPPORT OR TRAILER

— ARROW BOARD ON TRALER ARROW BOARD ON VEHICLE
CHANNFLIZING DFVICE ] TEMPORARY CONCRETE BARRIER
e Added 13 new symbols.
ACTIVE TRAFFIC SIGNAL LONGITUDINAL CHANNELIZING DEVICE
® ~
: INACTIVE TRAFFIC SIGNAL "y TYPE 3 BARRICADE

e Changed the Type 3
barricade symbol from a *-
panel with chevrons to an = PO
orange colored sign. T ot tus s wincs P ——

d
WORK VEHICLE E@ TRACTOR

TRUCK MOUNTED ATTENUATOR /\ SLOW MOVING VERICLE EMBLEM

TRAFFIC OR PEDESTRIAN SIGNAL il SIGN

e Changed the work space 7

symbol by adding the worker
symbol.

LAW ENFORCEIMENT VESICLE

RUMBLE STRIPS

Alg
/I\

WARNING LIGHT

* DIRECTION OF TRAFFIC

AUTOMATED FLAGGER
O111] IMPACT ATTENUATOR (-

ASSISTANCE DEVICE
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Chapter 6H — Typical Applications

Changes:

— Redesigned every TTC Figure
— Added Twenty-Three (23) New TTC Figures
— Added 70 MPH row to Taper Tables.

— Barrier panels and barrier delineators are spaced 80' on
centers along the parallel or tangent sections and 40' on
centers along the transition or taper sections. Delineators
are spaced in-between the barrier panels.

— Type B flashing light added at the beginning of the barrier
run.

— Shadow or TMA vehicle shall be in a position 80'-120' in
advance of workers or the work operations vehicle .
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Chapter 6H — Typical Applications

FEBRUARY 2007

]

4" LINE BEGINNING | _—|

AT BREAKPOINT—|
CONSTRUCTION OF BARRIER

PAVEMENT MARK [NG

8" LINE BEGINNING
AT THE_DURMS

SEE NOTE 12

BARRIER TRANSITION
SLOPE RATIO

1
1
1
B
B
1
1
1
1

SHOULDER CLOSURE WITH BARRIER AND LANE SHIFT OPERATION

FIGURE TTC-5.0

H Page 6H-15
12’ 12"
==
T‘
[ ]e 620-20
=3 500" + 48"x24"
HS :
Z SEE NOTES 2 AND 3
N W1-4R
i 48" x 48"
D 1 8"x12" BARRIER
| el VERTICAL PANELS
L —TL T~ OUTSIDE TRANSITION
Lo P 96" SPACING
11 11 l
PRECAST CONCRETE
TRAFFIC BARRIER
FLASHING LIGHT AT BREAKPOINT
8"x12" BARRIER
VERTICAL PANELS
ON TAPER
48" SPACING
FOR GROUP 2 DEVICES
}cwc SEE NOTE 7
SEE NOTE 8
/eummm
Lor 300" SEE NOTE 5
173 of T1C-6.0
—t
SEE NOTES 2 AND 3
H Wi-4L
48" x 48"
ol
W21-5bR
H 48" x 48"
W21-4
48" x 48"
e

July 2011

8" CONSTRUCGTION
PAVEMENT MARKING
SEE NOTE 6 /
—L
\_,.|. m 1

IS

" OR 6" LINE BEGINNING

OF BARRIER
. 8"LINE TAPER TO
BARRIER BREAKPOINT
MIN 300 FT

CONSTRUCTION
PAVEMENT MARKING

BARRIER TRANSITION
FLARE RATE

70 MPH=22:1
65 MPH=20:1
60 MPH=19:1
55 MPH=17:1
50 MPH=16:1
45 MPH=14:1
40 MPH=13:1
35 MPH=11:1
< 30 MPH=10:1

4"OR 6" LINE i —
SEE NOTE 12

SEE NOTE 6

8" LINE CONSTRUCTION
PAVEMENT MARKING

AT BREAKPOINT ———— = ff

L

%

300 FEET 7L|

|~ NOTE 4 /

SEE
|~ NOTE 4
L. W20-1
48" x 48"

Page 6H-13

. G20-v1
48" x 24"

—500" +

W1-4bR
48" x 48"
SEE NOTES
2AND 3

8"x12" BARRIER

VERTICAL PANELS
H I/_ OUTSIDE FLARE

80' SPACING

[~e———————— TRAFFIC BARRIER

80" DELINEATOR SPACING

TYPEA

/ WARNING LIGHT
lof
8"x12" BARRIER

VERTICAL PANELS ON
FLARE 40' SPACING

TRAFFIC BARRIER
40' DELINEATOR SPACING

FOR GROUP 2 DEVICES
Q- AND PAVEMENT MARKERS
SPACING SEE NOTE 7

//—TYPEAWARNING LIGHT

-% GUARDRAIL
SEE NOTE 8

14 L or 300"
SEE NOTE 5 of TTC-6.0

W1-4bL

48" x 48"
‘Nﬂ -5bR
48" x 48"

SEE

SEE
| NOTE 4

Shoulder Closure with Barrier and Lane Shift Operation

(Figure TTC-5.0)
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« New TTC Figure

Typical Traffic Control
Pull-Off Areas on Limited Accesy Highways
(Figure TTC-8.0)
E !!vl o —_

Pull-Off Areas on Limited Access Highways
(Figure TTC-8.0)

Gltidanee:
1. Wowk zone puli-off arcas shosdd be provided in work cones along Limited Access Righwavs wheve one

ar hoth shondders are closed die fo constriction

Option: ||
2. Work sone pull-ofl areas may be considercd in work zones for other rouadways where one or boih

shoulders are closed due Lo construction.

Giitidance: { |
3. The spacing of pill-off areas should be as follows:
«  For projects with activity aveas np to 2.0 wiles i length, one everv 0.5 to .73 wile 1
s Forprojects with activite areas greater than 2.0 miles in fength, one every mnile. | |
4. Pull-off areas shoufd be a minivane of 1320 feet long. The width of puli-off aveas shoufd be a dexivable
distemce of 15 fier. H SEE NOTES 4 & 5
Option: H 1320

5. The width ol the work xone pull-ofl areas may be reduced 1o a mimimum ol 12 Teet on roadways with
Right-nt-Way constraints

Gitidance: -
6. ddvance warning signs placed aftey the ROAD IWORK AHEAD sign, sfonld be installed ay follows:

PULL-OFF
AREA

Rl

E5-V2ZR

a4 NEXT XX MILES (F16-TPL) supplemental plague shoufd be provided with the first SHOULDER
CLOSED ATIEAD (W21-5h or W2I-FI12) sign fu the sequence. 1|

b The drird sign in the seqaence showld be efther:
o NO PULL-OFF AREA (121-1713) sign with NEXT AN MILES (W16-VP 1) supplemental H
plague, if there are no pull off arcas throughout the work area, or
o A LEFT(RIGHT) PULL-OFF ARFA (JW21-F13. W2I-FI4L, or W21-HR ) sign with EVERY X
LR (WT6-VP2) supplementel plagne. if pull-off erees are provided
. A LEFT (RIGHT) PULL-OFF AREA warning sign with a MO0 FEET (W16-1P3) supplemental
pluge should he placed wr advanced of eaelr prll-off areu to give distance fformation to o driver
s to the Jocation of the emergencey pull-off arew.  Additional vptions for the supplenental ployue
bolovw PULL-OFF AREA (W21-Vi3, F20-VIIL orW21-14R) sign that could be considered for
these locations incliede a distance message appropriate for the design speed of the roadway (for
exanple Y00 FT or 1000 FT). NEXT EXIT, EXIT XX, NEXT LEFT or NEAT RIGHT fsee Section
67 13)
d. 4 Pull-Off dvea Entrance (E¥.
fredpy a driver novigate to it safely.
e A PULL-OFF AREA (H21-V13) signe ANEXT EXIT (W16-VF3) plague siguing showld be provided
within 0.5 weile of a lmited aecess iuterclunge exit {f the exit is clearly signed and the interchonge
facilities provide adequate places jor vefuge (sce Section 6F-43 for additional guidance).

RIGHT
PULL-OFF
AREA W21-V14R

(oo W16-vP3

W21-V14R

2) sign should he placed immediately prion fo the pull-off area 1o

[EVERY A ME]  W16-VP2

7 Sign spacing should be {300°- 13007 for Linited Adccess highways.
Standard: — SEE W21-v12
- P . ’ NOTE 7 S
8. Minimum lanc closurc taper length on all Limited Access highways, regardless of posted speed, Siltwmtgﬂgﬂ \

shall be 1000 feet. Minimum shoulder taper length of Limited Access highways shall he 300 feet. AHEAD

9. Barrier panels 8 inches in width and 12 inches im height shall be placed on top of the concrete
barricr and spaced 80" on centers aleng the parallel or tangent sections and 40° on centers along
the transition or taper sections. Reflectorized surface shall be fluorescent orange prismatic lens
sheeting. The light at the beginning of the barrier run and at the breakpuint where the barrier
becomes parallel te the roadway shall be a I'ype B flashing lighe, Barrier delineators shall be
installed along the traffic side of the concrete barrier in-between :und at the same spacing as the
barrier panels approximately 24 inches up from the roadway surtace.

NEXT X Mites| W16-VP1
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* New TTC Figure

Chapter 6H — Typical Applications

TTC Figure TTC-25 Lane Closure Operation on
Two-Lane Roadway Using Traffic Control Signals

Typical Traffic Control
Lane Closure Operation on a Two-Lane Roadway Using Traffic Control Signals
(Figure TTC-25.0)
Standard:

1. TTC signals shall be planned, installed and operated in accordance with the provisions of Part 4
of the 2009 MUTCD, the Road and Bridge Specifications, and the Road and Bridge Standards.

2. TTC signal timing shall be established by the appropriate approving agency. Duration of red
clearance intervals shall be adeq to clear the lane section of conflicting vehicles.

3. When the TTC signal is changed to the flashing mode, cither manually or automatically, red
signal indications shall be flashed to both approaches.

4. Stop lines shall be installed with TTC signals for intermediate and long-term closures. Existing
conflicting pavement markings and raised pavement marker reflectors between the activity area
and the stop lines shall be removed.  After the TTC signal is removed, the stop lines and other
temporary pavement markings shall be removed and the permanent pavement markings restored.

5. Safeguards shall be incorporated to avoid the possibility of eonflicting signal indieations at cach
end of the TTC zone.

6. A RESTRICTED WIDTI ROUTE (R5-V1) sign shall be installed on roadways where
construction/; ctivities exist with physical barriers on both sides of a single lane and
the clear distance is less than 14 feet. The signs shall also be installed in advance of the last
alternate route.

7. The Regional Traffic Engineer shall determine speed reductions.

. An engineering study shall be conducted to determine if intersection(s) and entrance(s) within the
work zone need signalization and the use of positive barrier versus channelizing devices shall be
determined. Group 2 ch lizing device ing shall be at the following:

R Posted Speed Limit (mph)
Locati

ccaton 0-35 3%+

Transilion Spacing 20 40"

Travelway Spacing 40" a0

Construction Access* 20" 120

" Spacing may be increased lo Lhis dislance, bul shall nol exceed cne access per 14 mile.
9. The buffer space length shall be shown in Table 6H-3 on Page 6H-5 for the posted speed limit.
Guidance:

1. Sign spacing distance should be 3500500 where the posted speed limit is 45 mph or less, and S00°-800°
where the posted speed limit is greater than 43 mph. Refer to Table 6C-1, Spacing of Advance Warning
Signs for weban sign spacing. Adjustments in the location of the advance warning signs should be made
as needed to acconnnodate the horizontal or vertical aligimment of the roadway.

11. Where no-passing lines are not afready in place, they should be added.

12, Additional RESTRICTED WIDTH ROUTE (R3-V1) signs should be installed on the approaches of the
alternate voute 1o alert waffic imending 1o turn onio the restricted route.

Option:

13, Temporary mmble strips may be used to enhance the work zone.

14. Tlashine warninge lig s nge ine sie

15, Advisory Speed (W13-1P) plagues may be added to the ONE LANE ROAD AHEAD (W20-4) and BE
PREPARED TO STOP (W3-4) signs as directed by the Regional Traffic Engineer.

16‘ 1 - 0 s T o -1l . o m

Lane Closure Operation on a Two-Lane Roadway Using Traffic Control Signals
(Figure TTC-25.0)

FOR SIGN LAYOUT SEE -
BOTTOM AND NOTE 10 - 500 +
-
- B )
TEMPORARY TRAFFIC ——a40' - 180
CONTROL SIGNAL
—— BUFFER
.h.
ERADICATE \?fo &
CONFLICTING
CENTER LINE § Fa
i qi‘?'&
/ $
CONSTRUCTION SHADOW VEHICLE
PAVEMENT- 4" WHITE LINE-=
MARKINGS & 5
B BUFFER
", ° SEE NOTE 9
i Mo o - GROUP 2 CHANNELIZING
o, ‘e ) L SEE NOTE 8
=, o o0
N, o, TAPER & ERADICATION
) [
TEMPORARY TRAFFIC
CONTROL SIGNAL —— 40'- 180"
e R10-6
SEE
+.005 NOTE 10 M4-\V5a
G20-5aP
- . LS
i SEE
P - — NOTE 10
4YE?LUOBVIQE - _— W16-VP3
= SEE NOTE 6
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Chapter 6H — Typical Applications

Temporary Traffic Control Figure TTC-32
Inside Lane Closure Operation on a Multi-Lane Roundabout

e New TTC Figure

Typical Traffic Control
Inside Lane Closure Operation on a Multi-Lane Roundabout
{Figure TTC-32.0)

NOTES
Support:

1. Each roundabout is unigue and the traffic control must be developed to meet the specific conditions of
e location and the work operation, A detour could possibly better serve traffic movement and must be
eonsider as an altermative to the flagger operation. This traflic contral layout can be used on a traffic
circle.

Standard:

2. On divided highways having a median wider than ', right and left sign assemblies shall be
required.

3. A shadow vehicle with either a Type B or C arrow board operating in the caution mode, or at
least one high intensity rotating, oscillating, or amber strobe light shall be parked 80'-120° in
advance of the first work crew. When the posted speed limit is 45 mph or greater, a truck-
mounted attenuator shall be used.

4. Taper length (L) and channelizing device spacing shall be:

Taper Length (L}
Speed Limit Lane Width {Feet) Channelizing Device Spacing
(mph) 8 10 ] 12
" Speed Limit (mph)
25 95 | 105 | 115 | 125 L 0-35 36 +
30 135 150 | 165 180 = =
Transilion Spacing 20 40
35 185 | 205 [ 225 | 245 T ” - i o
40 240 270 | 285 320 - ul Spacing 20
45 405 | 450 | 495 | 540
50 460 | 500 [ 550 | 600
55 485 550 | 605 660
60 540 | B00 | 660 | 720
Shoulder Taper = 14 L Minimum

7. Vehicle hazard warning signals shall not be used instead of the vehicle’s high-intensity amber

rotating, flashing, oscillating, or strobe lights. Vehicle hazard warning signals can be used to
high-i ity amber ing, flashing, oscillating, or strobe lights.
Cuidance;

6. Sign spacing distance should be 350 500" where the posted speed limit is 45 mph ar less, and S00°-800°
where the posied speed limit is greater than 45 mph.

7. Care should be evercised when establishing the limits of the work zone to insure mavinmm possible
sight di in ady aof the transition, hased on the posted speed limit and at least equal to or
greater than the values in Table 65H-3, Generally speaking, motorisis shouwld have a clear line of sight
Srom ihe graphic flagger symbol sign to the flagger.

& When designing the traffic contral and installing the chamelizing devices for work activities at
roundabouts, accommaodations for the turning radius of tractor wrailer vehicles and other lavge vehicles
showld be considered and the work zone designed accordingly.

Option;

9. Periodic_adjustments to_the chennehzing devices may be allowed in_an_active work zone to
accommodate the uming movements of tractor trailer vehicles and other large vehicles,

Inside Lane Closure Operation on a Multi-Lane Roundabout
(Figure TTC-32.0)

dp-—- G20-2 (V)

LNOAYT NDIS
W04 WOLLOE 338
1

IN

SEE NOTE 8
—— BUFFER

— SEE
NOTE &

L

[ SEE
NOTE 6

— SEE
NOTE 6

* S

| SeE
NOTE 6

-

ILLUMINATED FLASHING

AMBER AR
TYPEC
SEENOTE7
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we-21

W20-1
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\vDOT Chapter 6H — Typical Applications

Temporary Traffic Control Figure TTC-33
Outside Lane Closure Operation on a Multi-Lane
Roundabout

e New TTC Figure

thusside Lane Closare Operation on @ Multi-Lane Roundabout Outside Lane Closure Operation on a Multi-Lane Roundabout
{Figure TTC-33.0) Fi
igure TTC-33.0
NOTES (Fig )
Support:
1. Each roundabout is nnique and the traffic control must be developed to meet the specific conditions of
the location and the work operation. A detour could possihly betler serve trallic movement and must be
consider as an alternative to the flagger operation. This traffic control layout can be used on a traffic

€4 901 534
circle. ) azs—b ‘ J 11
Standard: S

o
=
ANDAYINDIS e
-
-

— -

2. Multi-lane approaches to the roundabout shall be reduced to enc lane and a flagger shall control Ao LR
traffic flow on each approach of the roundabout.

3. All flaggers shall be state certified and have their certification card in their possession when
performing flugging duties. A lewd tlagger shall be designated and radio ¢ ication shull be
used by the flaggers.

4. Only one quadrant of traffic shall be released at a time.

3. Taper length (L) and ¢hunnelizing device spacing shall be as shown in Note 4 in TTC 3240, P TR

6. At night, flagger stations shall be illuminated, except in emergencics.  Strect lights and vehicle NOLLVAS H308Vd
headlights shall not be used to illuminate the flagger station,

7. On divided highways having a median wider than 8', right and left sign assemblies shall be
required.

8. A shadow vehicle with either a T'vpe B or C arrow board operating in the caution maode, or at
least one high intensity rotating, vscillating, or amber strobe light shall be parked 80'-120" in

FLAGGER STATION
SEE NOTE 12

EAST FLOW OPTIONS ==

b

advance of the first work crew. When the posted speed limit is 45 mph or greater, a truck- ",”,] QY
naunted attenuator shall be used. .
9. Vehicle hazard warning signals shall not be used instead of the vehicle’s high-infensity amber 5%& 5§
rotating, flashing, oscillating, or strobe lights. Vehicle hazard warming signals can be used to - 228 3
supplement high-intensity amber rotacing, flashing, oscillating. or strobe lights. = é§§ @E
10. A minimum of four {4) drum channelizing devices shall be placed on the shoulder in advance of ‘%;E Vé
the PCMS in a taper for delineation (see Figure 6F-6), EFE
Guidnee = 5100 TapeR
- - PER LANE
1. Sign spaving distunce shodd be I where the posted speed limit is 43 mple or less. and 3000~
AU where the poveed speeed {fmit |, ter than 43 wmph
12 Cure should be exercised when extublislhing the limits of the work Zone to insure muxinuen possible FLAGGER GTATION
sight distance to the flagger stalion, hased on the poxted speed livie and at least equal ko o groater BESNOE 1R
than the values i Table 611-3. Generally speaking. motarisis shoald have a clear e of sight from the T e
graphic flugger svmbol sign to the flagyer L‘—i‘
13, A PCMS should be wsed as part of the wraiife control plan to provide clear guidanice to motorist on all T e
approuches of the roundabart that mast reverse fraffic flow. h‘m
14 When designing e iraffic comtrol aud installinyg the channelizing devices for weorl wctivitics w L
rownicdabonts, aecommodations for the turning radius of ractor trailer velticles aad other Large veliicley S R ARG
shouled be consicered and the work mone designed aceordingly g u AR AN
Option A -
L5, Periodic adjustments 10 the channelizing deviccs may be allowed in an active work zoune to g J"
accommodate the tming movements of tractor trailer vehicles and other large vehicles. ‘ g b s
16. A supplemental flasoer mav be used in the roundabaut island to help direet tattic and may be required 3 ;; weaL
on the approaches in advance warning of the flagging operation to slow tratfic prior to reaching the N ‘; =
NMagger station or queued traffiv, 3 ..__[
17. A guide sign with road names may be used in lieu of the Double Arrow {W13-1} sign. : I o,
I8, On_the approaches where trudlie flow will be split. two pilot vehivles mav be used Lo guide tralliv - — - wan-
through the roundabout l’ ‘ t t (e SEE
e WOTES 10813




e New TTC Figure

Chapter 6H — Typical Applications

Temporary Traffic Control Figure TTC-34
Street Closure Operation with Detour

Typical Traffic Conteol
Street Closure Operation witht Detonr
{Figure TTC-34.0}
NOTES
Guidance:
1. This plan should be used for streets without pastee voute nmnnbers.
2 On mnlti-tune streets, Detour sigus with an Advarce Turn Arrow showld be nsed in advance of u tirn
3. Sign spaciug distance sfionld be 2252273 where the posted speed linit is 30 00 35 myph, areed 1007 22007
where the posted speed is 25 mph or less.
4 i the roud s opened for a significant distwice bevond the intersection andlor there are sigrificant
arigin/destination potits hevoird the itersection, the ROAD CLOSED (R11-2) aiid Detowr Avraw (M4-
10 sians on Tvpe 3 Barvicades should be located at the cormiers of intevsecting closed voadwar or the
fraveled way

Flashing warning lights andf/or tags may be used to call atiention (o he advines warning Sigms,

Flashing warning lights may be used on Tvpe 3 Barricades.

Detour signs may be Jocated on the far side of mntersections. A Detour sign swith an advance arrow ma

be used in advance ot a turn.

% A Street Name {M4-VYP1a) plaque may be mounted with the Detour sign. The Street Name plague may
be cither white on areen or black on oranee,
Standard:
9. When used, the Street Name plaque shall be placed abeve the Detour sign.
Support:

10. See Chapter 61 for additional information on incident management attic contral.

Street Closure Operation with Detour
(Figure TTC-34.0)

3AYOINYYE € 3dAL

HOL-FIN
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Temporary Traffic Control Figure TTC-43
Road Closure with a Diversion
e New TTC Figure

Chapter 6H — Typical Applications

Typical Traffic Control
Road Closure Operation with a Diversion
(Figure TTC-43.0)
NOTES

Ginidance:

1. Stew spacing distance should be S00°-800" where the posted speed limit Is greater than 43 mph, and
350300 where the posted speed tmit is 435 mph or less.
Care should be evercised when establishing the limits af the work zone ta insure maximum possible
sight distance in advance of the lane shift. based on the posted speed limit and ar least equal to or
greater than the values in Table 6613,

[

sep
Guidunce:
4 The alignment should be designed as a reverse curve.
3 The curved alignment should meet the design criteria comtatned in the AASHTO “Policy on the

Geometric Design of Highweays and Streews ™ (see Section 14111 and current Vieginia Road avd Bridge
Stanidard (:8-10,
Standard:

6. Devices similar to those depicted shall be placed for the opposite direction of traffic.
7. Appropriate impact s or terminal end treatments shall be used to protect the end of
lengitudinal barriers if the barrier is terminated within the clear zone.

8. Channelizing device spacing shall be:

Posted Speed Limit (mph)
Location 035 T
Transition Spacing 20 40"
Travelway Spaci 40 a0’
Construction Access® B0 1200
" Spacing may be increased lo lhis dislance, bul shall nol exceed one access per 4 mile,

9, Pavement markings and markers no longer applicable to the traffic pattern of the roadway shall

be removed or obliterated hefore any new traffic patterns are open to traffic (see Figure TTC-60).
Guidunce:

10. Temporary barrier should be placed at a 457 angle io the fway a

.

] (it bevond the
Type 3 Barricade but before the work space while providing equipment access to the work space.

111 the tangent distance along the temporary diversion is more than 600 feel, a Reverse Curve (W4
series) sign, lefl firsi, should be used instead of the Double Reverse Curve {W24-1) sign, and a second
Reverse Curve sign, right firsi, should be placed in advance of the second reverse curve back to the
original altgiment.

12, When tangent section of the diversion is more than 600 feer, and the diversion fas sharp curves with
recammended speeds of 30 mph o less, Reverse Twran (W1-3) signs, should be used,

Standard:

13. Barrier panels 8 inches in width and 12 inches in height shall be placed on top of the temporary
concrete barrier, perpendicular to traffic, and spaced 20' on centers along the taper sections.
Reflectorized surface shall be fluorescent orange prismatic lens sheeting. Barrier delineators shall
be installed along the traffic side of the concrete barrier in-between and at the same spacing as the
barrier panels approximately 24 inches up from the roadway surface.

Road Closure Operation with a Diversion
(Figure TTC-43.0)

[ Gz02(v)

TEMPORARY
DOUBLE YELLOW

CENTER LINE

TEMPORARY
WHITE EDGE LINE

iy, '~

|

: SEENOTES 10& 13
%

’

’

>,
275 < TRAFFIC BARRIER WITH BARRIER
DELINEATORS AND PANELS

SEE NOTES 11 & 12
ROVED
GUARDRAIL TERMINAL, B
GUARDRALL & see w24l
FIXED OBJECT ATTACHMENT L NOTE 1
. W13-1P
SEE
F— NOTE 1
=iy TYPE 3 BARRICADE W20-1
SEE
F—NOTE 1
W20-1
== W16-vP3
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Chapter 6H — Typical Applications

Temporary Traffic Control Figure TTC-44
Median Cross-Over Operation on Freeway
e New TTC Figure

Typical Tralfic Control
Median Cross-Over Operation on a Multi-Lane Roadway
{Figure TTC-44.0}
NOTES

Gruiddaice!

1. Sign spacing distance shouwid be 1300%-1500° for Limited dccess highhwvavs, and on all other roadwavs
SAR-8O0" wiere the posted speed finit is greader than 15 mph, and 350°2300" where the posted speed
it iy 43 wph or less.

2. Cure shonld be evercived when establishing the limits of the work zone to insure mavimum possible
sight distance i advance of the rransition. hased on the pasted speed fimit and at least equal to or
greater than the vafues in Table 61E3. For Limited dccexs bighwes o ovinimson of 1000 is devired

Standard:

3. Temporary traftic barriers, temporary asphalt median or temporary tubular markers shall be
used to separate vpposing vehicular traffic based on guidance in Appendix A,

4. An arrow board shall not be used to shift a lane of traffic.

Option:

5. When a lemporary Gallic barrier 15 used to sepavate opposing vebicular trallic, the Two-Way Traflic
(W6-3}, 130 NOT PASS (R4-1). KEBP RIGHT {R4-V7), and DO NOT ENTER (R5-1) signs may be
climinated.

Guidanee:

6. the alignment of the crossover showld be designed as a reverse cinne,

ASHTO " Poliey
rginia Rood aned

7. When the crossover foflows u curved aligiment, the dexigin criferia contained i the
on the Geometrie Design of Highwars and Streeis ™ isee Section 14.11) and cavvent T
Bridtre Staneard GS-10 showld be nsed.

8. When channelizing devices are wsed in fiew of wraffic barmviers and have the potential of leading
vehiculur traffic ouwt of the intended traffic space. the channelizing devices shonld be eviended o
cistance in feet of 4 times the speec fimit i iple hevond the downstrean end of the transition ureu

9 Where woporary usphalt medions or tubolar warkees are used. the Two-Way Traffic (W6-3) sigus
should he repeated every | mile.
Option:
10, NEXT XX MILES (W16-VPL) Supplemental Distance plaques mav be used with the Two-Wav Traffic

signs, where XX is the distance to the downstream end of the two-way section.

Support:
11, When the distance is sulliciently short that road users entering the section can see the downsiream cnd
of the section, they are less likely to forget thar there is opposing vehicular traffic.
Standard:
12. The sign legends for the four pairs of signs approaching the lane closure for the non-crossover
direction of travel are not shown. They are similar to the series shown for the crossover direction,
except that the left lane is closed.

1

ol

Impact attenuators shull be used to protect traffic barrier if the barrier is terminated within the
clear zane.

14. Taper lengths shall be per Table 6C-3 on Page 6C-7; channelizing device sp:
Tuble 6H-4 vn Page 6H-6.

15, Euxisting conflicting pavement markings amd markers shall be remueved and temporary pavement
markings and markers shall be installed per Figure TTC-60.

ing shall be per

Median Cross-Over Operation on a Multi-Lane Roadway

(Figure TTC-44.0)
- -
SEE R
TTC-17 : : b - G202 (V)
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\vDOT Chapter 6H — Typical Applications

Temporary Traffic Control Figure TTC-46

Limited Access Highway Closure Operation
with an Off Site Short Term Detour

e New TTC Figure

Typical Traffic Control o . ) .
Limited Aecess Highway Closure Operation with a Short Term Detour

Limited Access Highway Closure Operation with ¢ Short Term Detosir -
(Figure TTC-46.0)

(Figure 1TTC-46.0)

Guidance!

2 Resuilatory trgthie control devices should be wodijied as needed jor the duration of the detonr.
2 Figure FIC-96 illusirates a geneval lavow of detowr signs. Additional detowr signs should be erecied at
wlf connedting rowdwens.

3. Detour sigus witht anr Advanced Tun Arvow (MH-13) showld huave o spacing distavce of 3007 miuinnr
in advance of the intersection. The Detowr signs with the Point of T Arvow [33-Y) shoutd he placed
ai the interseetion.

A When closing avamp. the channelizing deviee spacing slowld be @ maximun of T

Other sign layouts may be substituted s directed by the Regional Traftic Foyineer

6. Flashing warning liohs andfor ags may be nsed W eall atention to the advance waming sisms

Standard:
7. On divided highways having a median wider than &, right and left sign assemblies shall be
required.

& A minimum of four {4) drum channelizing devices shall be placed on the shoulder in advance of
the PCNIS in a taper tor delineation {sce Figure 6F-6).
Suppant:
9. Short-termn stationary operation is daytiine work that occupies a location for more than | hour within a
single daylight period.
10 See Chapter 61 Tor additiona] intormation on incident management traltlic contral.

SHORT-TERM STATIONARY
OF TYPE 3 BARRICADE(S)

N,

RAMP CLOSURE
INFORMATION

(

g
&
%
B
z3L0N 335
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Z3LON 33s
TEAPN

o 0 O A N P LD

MATCH LINE TTC-45




\VDOT Chapter 6H — Typical Applications

Temporary Traffic Control Figure TTC-47
Limited Access Highway Closure Operation with an
Off Site Long Term Detour

e New TTC Figure

Typieal Traffic Control Limited Access Highway Closure Operation with a Long Term Detour
Limited Accesy Highway Clesure Operation with @ Long Term Detour (Figure TTC-47.0)
{Figure TTC-47.0)
hOTES

Crridance:
1. Regwlutory irgffic control devices sthonld be modificd ux newded for the duration of the detonr,
2. Figure TTC-47 iflustrates a general Jovenr of dotour signy. Additional detowr siqus should bo erocied ar
all connecting roadwary
3. The detonr sign assemthliog wirlt the Acvanced Trrn Amow (MS-1) sivn shontd ive g spacing disianee
of 300 mintmmie 3 achance of the intersecrion. e detowr sign assemblics with the Point of T
arron (MB-3 cond M6-1) vigus should be pluced al the intersection.
4 When elosing a ramp. ihe channelizing device spaciug should be o maviesr af 10
Option;
5. Other sign layouts may be substituted as dirceted by the Regional ‘Lraffic Engitcer.

6. Flashng warning hghts andror tlags may be used to call attention to the advance waming signs
7. Cardinal direction plaques may be used with route signs,
Standard:
8. Om divided highways having a median wider than 8', right and left sign assemblies shall be

required.

9. A minimum of four (4) drum channelizing devices shall be placed on the shoulder in advance of
the PCMS in a taper for delincation (sce Figure 6F-6).

o
)
/
/]

-

Support:
10, Long-term stationary operation is work that occupies  location more than 3 days.

I'1. See Chapter 81 for additional information on incident management tratiic control

Ma-8
[T
i (Interstate)
Mi-4
MB-3
(interstate)
i-..*?u-z

[ eems

M5-2R
(Interstale)

P L P . R R R

E«S 3LONF3S

MATCH LINE TTC-45




Chapter 6H — Typical Applications

Temporary Traffic Control Figure TTC-48
Road Closure Operation with a Detour
e New TTC Figure

Typical Traffic Control
Road Closure Operation with a Detour
(Figure TTC-48.0)
NOTES
Cinidance:
1. Regulatory iraffic control devices should be modified ay needed for the duration of the detour.

2. Sign spacing distance should be S00-300" where the posted speed limit is greater than 45 mph, and
F50-500" where the posted speed Limit is 45 mph o less. The directional sign should be placed at the
infersection.

3 Uf the voad is opened for some distance beyond the intersection and'or there are significant
arigin‘destination points bevond the intersection, the ROAD CLOSED LOCAL TRAFFIC ONLY (R11-
Ja) and DETOUR (M4-10) signs on Tvpe 3 Barricades should be locared at the corners of intersecting
closed roadway or the traveled way.

7. On divided highwayvs having a median wider than 8, right and left sign assemblies shall be
required.

8. For short-term duration work the M4-9 or M4-V4 series of signs shall be used. For long-term
duration work the route shicld assembly shall be used with the detour sign.

Support: }
10, See Chapter 61 for additional information on incident management raffic control,
Cruicanee:

11, Temporary bavvier should be placed at a 45° angle to the ravelway a sufficient distance beyond the

Tipe 3 Barricade but before the work space while providing equipment aceess to the work space.
Standard:
12. Barrier punels § inches in width and 12 inches in height shall be placed on top of the temporary
barrier, perpendicular to traffic, and spaced 20° on centers along the taper sections.

Reflectorized surface shall be fluorescent orange pri ic lens sheeting. Barrier deli shall
be installed along the traffic side of the concrete barrier in-between and at the same spacing as the
barrier panels approximately 24 inches up from the roadway surface.

13. An END DETOUR (M4-8a} sign shall be used to terminate the detour route.

Road Closure Operation with a Detour
(Figure TTC-48.0)

BARRIER DELINEATORS
& BARRIER PANELS
SEE NOTE 12

R11:2 [E | 2l TEMPORARY BARRIER
CLOSED, SEE NOTE 11
AN
RANS
AN

TYPE B
WARNING LIGHT

SEE

=]
We]

OR m NOTE 8
[#] me-3

R11-3a

=
=
=]
=

M4-v1
50' - 200

B see
&) NOTES®
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W20-2
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\vDOT Chapter 6H — Typical Applications

Temporary Traffic Control Figure TTC-53
Signing for Project Limits
e Revised TTC Figure
N

- G20-2 (V)

500 +

¢ 310N 33S

®

L3J1ON 338

SEENOTE7
288

®

SEE NOTES

.

PROJECT LIMITS

|+ I
SEENOTES2&7

W20-1
—OR (SEE NOTE 2)
|
NOTE7
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- SEE NOTES
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Chapter 6H — Typical Applications

Temporary Traffic Control Figure TTC-60

e New TTC Figure

Typical Traffic Control

Yemporary Pavement Marking and Marker Guidelines

Standard:

1L

5.
Option:

Unless otherwise noted, construction pavement marking lane lines in transitions shall be 8 inches
in width.

For long=term statiimury work {more than 3 days duration), existing coenflicting pavement
markings shall be removed and temporary markings shall be installed.

Temporary pavement markers, om 20 foot center to center spacing, shall be installed in
transitions.

Conflicting permanent pavement markers shall be eovered or removed.

Eradication of existing p t markings shall be as shown in Figure TTC-55.

6. Temporary  pavement markers. on o 40" center to center gpacinz. may _he added berween

-

transitions/shitling tapers as divected by the engineer.

For shori-tenn stationary work {less than 3 days duration), lames may be delineated by retrorellectorized

channelizing devices or removahle pavermnent marking instead of temporary pavement maskings.

Temporary Pavement Marking and Marker Guidelines

T ORT 1WAY
& 2AWAY PERMANENT
PAVEMENT MARKER

Lt ot

(Figure TTC-60.0)
.
H
i o
. .
a <
a8 J
4" CONSTRUCTION /41 &
PAVEMENT MARKING ! o
& | | o
= | &
L] | | z
L] =
R E 1-WAY TEMPORARY
i
b F T
§as s SEENOTES 346
5 o
| 8" CONSTRUCTION
rs PAVEMENT MARKING
4" CONSTRUCTION r
PAVEMENT MARKING Py
3 :
2WAY TEMPORARY i i ﬁ /
B o
SEE NOTE 6 H i
L] o
-
4" OR 6" CONSTRUCTION e / // LAY TEMPORARY
PAVEMENT MARKING PAVEMENT MARKER SPACED
TES
1-WAY TEMPORARY AND
2-WAY TEMPORARY
PAVEMENT MARKERS
8 CONSTRUCTION SEE NOTE 3
PAVEMENT MARKING
SEE NOTE 1 1WAY TEMPORARY
SEE NOTE 6
N\ 1-WAY TEMPORARY
CONFLICTING PERMANENT & 4= PAVEMENT MARKER
PAVEMENT MARKERS % SEE NOTE 3
SEE NOTE 4 ]
L
.
TEMPORARY
PAVEMENT MARKERS
© 2WAY

REFER TO TTC-41 FOR
ADDITIONAL GLIDANCE

Temporary Pavement Marking and Marker Guidelines
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Updated Chapter 6l -
CONTROL OF TRAFFIC THROUGH TRAFFIC
INCIDENT MANAGEMENT AREAS

Figure 61-1 Presents desired initial scene setup and
identification by travel lane:
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Updated Chapter 6l -

Figure 61-2, Examples of Traffic Incident Management Area
Signs

M4-9L (V M4-9R (V) M4-VA1 ' '
36" X30 36" X 30" 36" x 30"

W20-V25 W20-2
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Updated Chapter 6l -
CONTROL OF TRAFFIC THROUGH TRAFFIC
INCIDENT MANAGEMENT AREAS

Traffic Incident Levels (Based on Traffic Impact)

Impact to the traveled roadway is estimated to be less than 30

Level 1 S minutes with no lane blockage or with minor lane blockage

Impact to the traveled roadway is estimated to be between 30
Level 2 | Intermediate | minutes and 2 hours with lane blockages, but not full closure
of the roadway

Impact to the traveled roadway is estimated to be more than 2
Level 3 Major hours, OR the roadway is closed in any single direction;
significant area-wide congestion is expected

71
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Updated Chapter 6l -

Table 61-2, Index to Traffic Incident Management Control
Figures and Notes

: Figure Page
Type of Incident

yp Number Numbers
Incident on Shoulder with Minor Encroachment TIMC-1.0 61-9, 61-10
Incident in Outside Lane on Four-Lane TIMC-2.0 61-11, 61-12
Roadway
Incident in Inside Lane on Four-Lane Roadway TIMC-3.0 61-13, 61-14
In_C|dent in Multiple Lanes on a Multi-Lane TIMC-4.0 61-15, 61-16
Highway
Incident Blocking a Lane on a Two-Lane TIMC-5.0 61-17, 61-18
Roadway
Incident Partially Blocking a Ramp TIMC-6.0 61-19, 61-20
Incident Closing a Highway TIMC-7.0 61-21, 61-22

. : : -

gleq[g\lfjv?y Closure Incident with a Temporary TIMC-8.0 61-23, 61-24
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TIMC-2.0

Chapter 6l

R4-V7L

KEEP
LEFT

INCIDENT SPACE

SEE NOTE 7

A
j
/
/
/
j
/
j
j
j
g
j
j
g
j
j
4
4
/

SEE
NOTE 5
NOTE 4 ILLUMINATED FLASHING
AMBER ARROW
TYPE C
SEE SHOULDER TAPER
NOTE 2 SEE NOTE 4
W4-2R
SEE
NOTE 2
’ W9-2L
SEE
NOTE 2
‘ W9-3R
SEE
NOTE 2
’wzo-vzs
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TIMC-7.0

Chapter 6l

SEE NOTE 8

LAW ENFORCEMENT
VEHICLE
(OPTIONAL)

ILLUMINATED FLASHING

AMBER ARROW
TYPEC

SEE TIMC-8

*.4—-—- M4-9R (V)

300'
W

20-2

M4-3R

e <

SEE NOTE 6

SHOULDER TAPER

W4-2L

e

— ’ W20-3

[ S

W21-VOR

W20-V25

SEE

NOTE 2
ﬁ-‘i* PORTABLE CHANGEABLE
MESSAGE SIGN
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SEE TIMC-7

TIMC-8.0
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Appendix A

Appendix A — Major Changes
GUIDELINES FOR THE USE OF
BARRIER/CHANNELIZING DEVICES IN

WORK ZONES
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Appendix A -
GUIDELINES FOR THE USE OF
BARRIER/CHANNELIZING DEVICES IN WZs

\DOT

This Is a complete revision on the guidance on
the selection and use of channelization and
barrier devices. Defined the process on the
selection and use of channelization and

barrier devices.

Introduction - Temporary Traffic Barrier:

e Should be used only if feasible

* List projects that rarely require the use of temporary
traffic barrier

o List projects that often require temporary traffic barrier
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1. Determine Variables

A

A 4

violated

2. Check Clear Zone and

Drop-off Guide

not violated

A 4

yes
no
3. Remove 3a. Consider
Hazard Alternatives
yes no

4. Determine Expected Accident Factor, p

A

p<0.5

A 4

5. Select

p>0.5

Channelizing [
Devices

6. Complete Checklist.
Is barrier needed?

A 4

no

yes

7. Design Barrier




Updated:
e Clear zones

e Signs vs.
channelizing
devices vs.
Barrier

Appendix A

Figure 2. Clear Zone and Drop-Off Requirements

CLEAR ZONE TO A FIXED OBJECT & DROP-OFF REQUIREMENTS

PAVEMENT MARKINGS AND SHALL BE INSTALLED ON PAVED DIVERISIONS

TEMPORARY PAVEMENT MARKINGS SHALL MATCH THE EXISTING PERMANENT
|/ (MARKINGS TO BE IN FRONT OF BARRIER OR CHANNELIZING DEVICE.)

FIXED OBJECT

CZ—-I

TRAVELWAY, ORIG. ROWY OR DETOUR po= hﬁ%sUTs*éAN z
“LOW SHOULDER" (W8-8) SIGN
(CLEAR ZONE (C2) GUIDE|
TO FIXED OBJECTS 0z —
LIMITED ACCESS o TOE
HIGHWAY o éH}ELsUSE
42' @70 MPH "SHOULDER DROP OFF" (W8-8a) SIGN
I
37" @ 65 MPH cz | OR
. I
32' @ 60 MPH /\l DO=2"TO 5"
27' @55 MPH 45°WEDGE SHALL USE
"SHOULDER DROP OFF"
25' @ 50 MPH (\INa-ea) SIGN
ALL OTHER oz —~ OR
ROADWAYS M |
DO=2"TO5"
30°' @ GREATER THAN IF A8:1 WEDGE DESIRED OR 4:1 WEDGE
55 MPH MINIMUM IS USED NO SIGN(S) REQUIRED
25' @ 55 MPH
20' @ 46-54 MPH
- 1FO0TMIN Do= AND 6:1 WEDGE DESIRED
15’ @ 36-45 MPH 5 - 4 FT ADDITIONAL SHOULDER REQUIRED GREATER THAN 4:1 WEDGE MINIMUM
FOR GROUP 2 CHANNELIZING DEVICES 5"TO 12" -
& @ 26-35 MPH WEDGE AND GROUP 2 CHANNELIZING DEVICES REQUIRED.
WEDGES STEEPER THAN 4:1 (3.5:1, 3:1, 2:1, ETC.) ARE
NON TRAVERSABLE AND ARE A FIXED OBJECT.
4 @0-25MPH
1FOOT MIN DO = GREATER THAN 12"
5 - 4 FT ADDITIONAL SHOULDER REQUIRED REQUIRED:
FOR GROUP 2 CHANNELIZING DEVICES CHANNELIZINGER DEVICES AND WEDGE
OR TEMPORARY BARRIER OR CONSIDER TEMPORARY BARRIER
CZ = CLEAR ZONE i
- AND 6:1 WEDGE DESIRED
DO = DROP-OFF DEPTH §1 WEDGE DESIRED or J5\ OR
GROUP 2 TYPEA TYPEB

Slopes less than 4:1 are considered a fixed object hazard.
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Example

N eW Interstate highway (2 lanes NB)
ADT= 30,000 (The ADT is for one direction only.)
Length Of Construction: 1 mile

Run Off Road Frequency Construction time: 0.5 yr

55 MPH Work Zone Speed Limit

F aC t O r C h ar t S fo r L I m I t e d (1) From the limited access highways ROR frequency factor chart, ADT of 30.000
indicates 30 ROR encroachments/mi/yr

AcceSS nghways & Example (2) Expected ROR frequency (p) = fxLxT = 30x1x0.5= 15

Since the expected ROR frequency is greater than 0.5, go to Checklit of Guidelines for
Channelizing Device — Barrier Selection to determine if barrier is needed.

Figure 3a. ROR Frequency Factor Chart for Limited Access Highways Example for Night or Day only Work Zones
There are projects where lane closures are not continuous for several days. For example,

if lane closures are limited to night only, then the traffic volume for the time period of the
lane closure should be used instead of ADT. An example is provided below.

100 -
= T A bridge deck on an Interstate highway with 3 lanes in each direction will require
g0 patching, milling of the deck and placement of a Latex overlay.
g Bl : ADT = 50,000 (the ADT is for one direction only). However, the volume required all
E J‘,/ work to be performed between 9:00 pm and 6:00 am each day. Therefore, the volume to
Eg s T be used will be between these hours, 6,000 vehicles for the 9-hour period.
§ 50- L] : Length of Construction = Bridge length is 550 Ft.. therefore, 0.2 mile will be used.
E 0 L] : Construction time = 9 hours This is the actual time traffic is exposed to the hazard. {9
& | hrs + (365d/yr x 24 hrs/d) = 0.001 yr}
o 30 // 55 mph posted speed limit
20
- / ] (1) From the Limited Access Highways ROR frequency factor chart, a volume of
/ 6.000 indicates 9 ROR encroachments/mi/yr
0 ¥ e e e o e e e (2) Expected ROR frequency (p) =fx L x T=9x 0.2 x 0.001 = 0.002
= K ® & B B F ® & § T 8§ @ = Since the expected ROR frequency is well below the 0.5, select a channelizing device
AADT from Figure 4.
—CLASS |
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Figure 3b. ROR Frequency Factor Chart for All Other Highways

New "
Run off Road Frequency s
Factor Charts for All Other : T
N gm ol
Highways & Example Py
25//
[—cuassi]

Example

Rural primary highway (1 lane each direction))
ADT= 10,000 (ADT is for both directions.)
Length Of Construction: 0.5 mile

Construction time: 0.4 yr

55 MPH Work Zone Speed Limit

(1) From the all other highways ROR frequency factor chart, ADT of 10,000 indicates
5 ROR encroachments/mi/vr
(2) Expected ROR frequency (p) = fxLxT= 5x05x04= 10

If the expected ROR frequency is greater than 0.3, go to Table 1, Barrier-Channelizing
Device Chart, 1o determine type needed.
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Developed a CHECKLIST FOR GUIDELINES OF
CHANNELIZING DEVICE/BARRIER SELECTION

 Types of Barriers, Barricades and Channelizing Devices
 Provides engineering study documentation

e Used in conjunction with the seven (7) step process to assist in
determining and designing the devices to be used.

Barrier Design Considerations
If barrier is warranted it provides guidance:
— Type of barrier and the barrier design
— Barrier anchorage and deflection
— Longitudinal channelization devices
— Construction Access Techniques and Introduced Barrier
— Temporary Asphalt Medians/Temporary Raised Islands
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Appendix A
UPDATED

Types of Barriers, Barricades & Channelizing Devices

Figure 4. Types of Barriers, Barricades and Channelizing Devices

Barricades and Channelizing Devices

4 18 1A

2 % A
i

DRUM, VERTICAL PANEL, DIRECTIONAL INDICATOR
BARRICADE & LONGITUDINAL CHANNELIZING DEVICE

SPACING GUIDE

[ SPEED [ 0-35MPH | 36+ MPH |
[ SPACING | 40 | s |

Channelizing device spacing along travelway is in feet. Spacing on curves 6° or greater
(radii less than or equal to 955 feet), on transitions, or locations determined by the
Regional Traffic Engineer to be ¥ of the travelway spacing,

Types of Barriers
ROADWAY
1 B & Tk
LI
MEB-11A
A B

POSITIVE LESS POSITIVE
Barrier may require anchoring to the pavement or bolting to the bridge deck. Referto
Section 3A, Barrier Design Considerations, for additional guidance. If anchoring/bolting
is required it shall be on the traffic side(s) of the barrier. All barriers shall be installed in
accordance with Section 500 of the current Road and Bridge Standards.
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August 2011

ENGINEERING AND TRAFFIC INVESTIGATION
WORK ZONE CHANNELIZATION/BARRIER ANALYSIS
SECTION A

Page A9

Project No.

Project’'s TMP Category:

Review Requested By

Date of Request:

Project Scope:

Starting MP

Ending MP

VDOT Project/Contract Manager:

Date of Review:

SECTION B - ENGINEERING INVESTIGATION RESULTS

Reviewer(s):

Cones

[ cuardrail

Channelization/Barrier Device Selected (Check all that apply):

Drums [ Temporary Asphait Median

[ Traffic Barrier Service Concrete

Decision Jusiification (What was decided and why)-

(Office)
{Office Location)
(Title)

devices.

The related process 15 a guideline for aiding the engineer in the selection of barrier or channelizing

NEW

Paze A-10

Angust 2011

Checklist for Guidelines of Channelizing Device/Barrier

What is the crash data for the area? {Attach HTRIS report if available.)

Selection
Information ST
(Inputs)

‘What type of work will be done?
‘Will a hazard be located within the clear zone? YES or NO
What is the speed limit to be used during construction? mph

hat is the design year traffic volume?
What is the traffic mix for the roadway?
What Work Zone Clear Zone is to be used?
'Will pedestrian traffic need to ke maintained in the work area? ¥ES or MO
Can they be directed to another area? ¥ES or MO

Rate:

Frequency:

ent Collision Type:

Can work be done when traffic volumes are lower?

YES or NO

Congidering worker safety, how close will they be to traffic?

How long will they be exposed to fraffic?

___hrs perday or ___Days

How long will the barrier be in place? (If over three days consider the
use of barriers.)

___hrs perday or ___Days

Decision Process
(channelizing devices vs bartier)

Answers

What is the expected ROR frequency, p (p=fxLxT)?

If the expected ROR frequency is greater than 0.5, doss Table 1,
"Channelizing Device/Barrier Chart”, indicate the use of barriers based
on speed and volume?

YES or NO

Have other alternatives been considered other than the use of
parrierz? (Like a 6:1 wedge, detour, diversion, time restrictions for the
work, limination of the hazard, or to accelerate the work o reduce
exposure time.)

Congider that barrers may allow the contractor to work anytime, which
may reduce consfruction tims. However, use of Group II's or conss
may limit hiz work to off-peak hours only.

Generally, barriers cannot be placed around radii smaller than 100"
Do you have any small radii to protect?

YES or NO

Is the drop-off behind the barrier within 2° from the back of the bamisr
with a depth equal to or greater than 4'7 If 2o, can a 8:1 wedge be
used instead of the barrier?

YES or NO

What is the length of the barrier run? (Short barrier runs may notbe a
benefit, when considering the end protection.)

‘What is the installation time? {in hours or days)
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CONSTRUCTION ACCESS TECHNIQUES

«+ IMPACT ATTENUATORS USED WITH BARRIER OPENINGS
FOR EQUIPMENT ACCESS WILL NOT BE MEASURED FOR
SEPARATE PAYMENT; SECTION 512 ROAD AND BRIDGE

SPECIFICATIONS.
IMPACT ATTENUATOR
|=— 120" MAX —] /_ REQUIRED
T T T N I N
— 1200 mAX —]

~—— BARRIER
~—— SEE BARRIER TRANSITION
FLARE RATE

+ ATTENUATOR NOT REQUIRED IFe
IS EQUAL TO OR GREATER THAN
20 DEGREES.

INTRODUCED BARRIER (FIXED OBJECT)

N

\ v ¥ ¥
ST 'D GUARDRAIL GR-FOA-CZ

TYYTYY

—
ROAD AND BRIDGE STANDARDS
SECTION 501

OR

BARRIER TRANSITION FLARE RATE

ﬁ@

ST'D GR-2

N

= ST'D GR-11 =~

GR-2 DEFLECTION 3'

F=——60"MIN
BARRIER TRANSITION FLARE RATE

70MPH = 2211
65MPH = 20:1
60 MPH = 19:1
55MPH = 17:1
S50 MPH = 16:1
45MPH = 14:1
40 MPH = 1311
35MPH = 111
30 MPH

& BELOW = 10:1

WHEN THE BARRIER TRANSITION SLOPE
IS ON HORIZONTAL ALIGNMENT THE TOTAL
F: BE PRORATED AROUND THE
CURVE IN LIEU OF A STRAIGHT LINE SLOPE.

OR T'_Y
BARRIER OR PARAPET ST 'D GUARDRAIL

SPECIAL DESIGN
TYPE 1 OR 2 IMPACT ATTENUATOR
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Use of Temporary Asphalt Median/Temporary Raised
Island

Temporary asphalt medians may be considered for
separation of traffic on two-lane, two-way temporary
detours on roadways with

 Posted speed limits of 45 mph

« An ADT range of 4,000 to 15,000

« Written approval of the Regional Traffic Engineer.

PLAN TYPICAL SECTION
_|\40Q_
I — —J Wi Orange Flexible Post Dellneator
12 300 —= /2"~

Figure 6 -
o Denotes Flexible Post Delineator White Reflective Sheeting
2 - 4"to 6" bands spaced

H
Te m p 0 rary i Denotes Temporary Pavement Marker 2" gpart
A S p h al t M ed lan Painted With Yellow Ref lectorized
Spacing Between Flexible Post Delineators and

[Traffic Zone Paint
: B | N4
Det a.l I Temporary Pavement Marker = 40 ff. ]__9“{ ’I \ Type C
/5 Asphalt Concrete

Spacing Between 12 inch Drainage Openings = 300 7.
For Superelevated Curves, The Spacing Is As Directed
By The Engineer.

H- 36"

Tubutar Markers should be placed at the endpoints W-2/a" Min.. 4" Mox. 86

of the median for delineation during Snow
removal activities.
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Appendixes B, C and D

Appendix B — minor changes
WORK ZONE SAFETY CHECKLIST FORM

DOCUMENTATION

Appendix C — minor change
GUIDELINES FOR USE OF VIRGINIA STATE
POLICE IN CONSTRUCTION/MAINTENANCE

WORK ZONES

Appendix D — minor changes
PORTABLE CHANGEABLE MESSAGE SIGN

(PCMS) DISPLAYS
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The 2011 Edition of the

Virginia Work Area Protection Manual

Available On-Line At:

www.virginiadot.org/business/trafficeng-WZS.asp

indows Internet Explorer, provided by VA IT Infrastructure Partnership

@.\;/‘v [w virginiadot org v B[+ [x] [&

Fis Edt View Favortes Tools  Help x & -

¢ Favorites | 5/ [ Suopested Stes = () &l Stete Staff + ) VDOT Staff ~ & Central Office & e¥A & | Free Hotmail | NMS(FEMA Certiication) & | RMS (Stete Joh Site) ] Va Dept of Trans & YDOT & | ek Sice Gallery =
. _
~ | 4 Virginia.gov - Home W Traffic Engineering x F T i f=h v Page - Safety - Tooks - (@)~

1a.

gov

\YWQJ Business Center

Home > Business > Traffic Engineering Division > Wark Zone Safety [ERTMESTA] Search VirginiaDOT org

Online Services | Commonwealth Sites | Help | Governor

Travel Center

Traffic Engineering

Newsroom

Info Center Work Zone Ssfaty | HSIP Applicstion/Prosesurs update | Traff memeranda | MUTCD ans Virginia Supplemant
Business Center Work Zone Safety
RN EE= The Virginia Department of Transportation (VDOT) is committed to maintaining the safest possible work zones.
Projects and Studies We do this by-
HIGHWAY WORKERS,
LTI = Developing highway safety policies, standards and guidelines related to work zone safety

Jobs
- Providing technical guidance, best practices and advice to work zone inquiries from internal and extemnal customers

site Map

‘I'--FI'.I!I-
Customer Service Center

= Interpreting federal and state regulations and requirements

The Work Zone Safety staff is responsible for developing and issuing the Virginia Work Area Protection Manual, the Work Zone Safety Guidelines for Temporary Traffic
Control pocket guide, and other work zone-related material.

We also manage the VDOT Work Zone Traffic Control Training Program and the Virginia Flagger Certification program as well as coordinate Work Zone Awareness
Week.

2011 Virginia Work Area Protection Manual

Easad on the 2008 MUTCD, VDOT has created a new Virginia Work Area Protection Manual (WAPM). The version pending Commonwealth Transportation Goard
wal is shown (to access a chapter, click on the chapter listing in the Table of Contents).

Learn More On YouTube

You
T h The following work zone safety videos on YouTube may be used for safety talks or meetings.
CU09 2010 Work Zone Safety Playlist

Compliance with FHWA Rule on Work Zone Safety & Mobility (Transportation Management Plan Requirements)

The Virginia Department of Transportation has implemented Transportation Management Plan (TMP) requirements to meet federal regulations on work zone safety and
mobility as published in 23 CFR Part 630J &

bt fhwrvv e irginiaciot oro/businessiresourceswEteRY irginia_AARM_2011 _web.pt & o Trusted stes Ja v ®io0% -
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Virginia Department of Transportation

REVIEW OF SIGNIFICENT CHANGES IN
THE 2011 VIRGINIA WORK AREA
PROTECTION MANUAL

October 07, 2011
VDOT Traffic Engineering Division
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