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PURPOSE OF THIS BOOKLET

This booklet presents guidelines to assist “local” government roadway
agencies, contractors, and barricading companies (stakeholders) in the
installation of  the advance Temporary Traffic Control (TTC) warning
signs, especially in the use of  reduced TTC regulatory speed limits
within the sequence of  the advance signs.  It is intended for use for
major reconstruction and maintenance roadway projects classified as
“Long-Term Stationary*” and “Intermediate-Term Stationary**” per
the Manual On Uniform Traffic Control Devices (MUTCD), 2009
Edition, page 619, Section 6G.02 Work Duration.

These guidelines are meant to supplement and clarify provisions within
the 2009 Manual On Uniform Traffic Control Devices (MUTCD) by the
Federal Highway Administration (FHWA), or within the Arizona
Department of Transportation (ADOT) Supplement to the MUTCD.

These guidelines are NOT applicable to low speed urban arterials with
permanent speed limits of  25 miles per hour (mph) or 30 mph, including
Central Business District (CBD) streets.

These guidelines are also NOT applicable to those roadways with
significant pedestrian activity alongside and/or crossing the roadway.
That type of  pedestrian environment may require additional warning
and/or regulatory signs.

As always, it is the responsibility of the TTC zone stakeholders to
exercise the proper engineering judgment when applying the
provisions of the MUTCD***, the ADOT Supplement****, and the
guidelines in this booklet.

The guidelines generally do not include signs within the limits of the
construction project because there are too many variations of
construction activity over the duration of a given project and from
project to project.

* Long-term stationary is work that occupies a location more
 than 3 days.

** Intermediate-term stationary is work that occupies a
 location more than one daylight period up to 3 days, or
 nighttime work lasting more than 1 hour.

*** http://mutcd.fhwa.dot.gov/kno_2009r1r2.htm

****
http://www.azdot.gov/docs/business/arizona-supplement-to-the-manual-
on-uniform-traffic-control-devices-%282009-mutcd-
edition%29.pdf?sfvrsn=0
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traffic control signs. Therefore, regulatory speed limits within work
zones should be reduced only when there is an actual need for worker
and/or driver safety.

WHEN TO USE REDUCED TTC SPEED LIMITS
(On the Actual Roadway Under Construction)

While the MUTCD and the ADOT Supplement discourage the use of
reduced  TTC  speed   limits,  they  do  allow  for   their   use where
“conditions or restrictive features are present.”  However, these
references do not provide detailed explanations of  restrictive conditions
or features.

Therefore, the following list of  conditions is provided in these
guidelines, the presence of  one or more of  which would typically
require reduced TTC speed limits.

I. Reduce Speed Limit 10 mph Below Permanent Speed Limit
(On The Actual Roadway Under Construction - The “Project
Roadway.”)

a) Presence of  material, stored equipment, temporary concrete or filled
barriers, or a pavement or shoulder drop-off  within the clear zone (CZ)
determined by the permanent speed limit. For example: permanent
speed limit is 45 mph.  Use clear zone determined by 45 mph (CZ is 20
to 22 ft, use 20 ft).

b) Volume of  construction project related vehicles/equipment entering,
exiting, crossing the project roadway, within the roadway or roadside
work site.  Suggested required minimum of  12 vehicles per day, or 3
per hour for a minimum of 3 hours.

c) Steel plates covering open ditches across or along the project
roadway.

d) Rough pavement surface, or the presence of  sand or gravel (due to
construction activity).

e) Vertical profile change of  the roadway surface of  one to two inches
in height in the direction of  travel.  Assumes a temporary paved grade
transition, and the presence of a “BUMP” construction warning sign.

f) In advance of  a one-lane closure closed off  by cones, vertical panels,
or other approved devices.

g) As the first speed limit reduction as part of  a two-step speed
reduction to 20 mph below the permanent speed limit.
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II. Reduce Speed Limit 20 mph Below Permanent Speed Limit
(On The Actual Roadway Under Construction.)

a) Presence of  material, stored equipment, temporary concrete or filled
barriers, or a pavement or shoulder drop-off  within the clear zone (CZ)
determined by the first reduced TTC permanent speed limit.  For
example: permanent speed limit is 45 mph, first reduced speed limit is
35 mph.  Use clear zone determined by 35 mph (CZ is 14 to 16 ft, use
14 ft).

b) Volume of  construction project related vehicles/equipment operating
at a work site on or within the applicable clear zone of  the project
roadway, or entering, exiting, or crossing a project roadway.  Suggested
required minimum of  24 vehicles per day, or 6 per hour for a minimum
of 3 hours.

c) Presence of  a flagger or law enforcement personnel directing traffic
at the beginning of or within the work site.

d) In advance of  a two-lane (or greater) closure closed off  by cones,
vertical panels, barricades, or other approved devices.

e) Vertical profile change of  road surface over 2 inches up to 6 inches
in height in the direction of  travel. Assumes a temporary paved grade
transition, and the presence of a “BUMP” construction warning sign.

III. Reduce Speed Limit Greater Than 20 mph Below Permanent Speed
Limit  (On The Actual Roadway Under Construction.)

The minimum regulatory speed limit in Arizona is 25 mph (except for
15 mph portable, temporary signs at school zones).  However,
sometimes speeds within TTC zones need to be reduced greater than 20
mph below the permanent speed limit over short segments.  For these
conditions, an advisory speed is used, as opposed to a regulatory speed,
and is designated by a black on orange advisory speed plate affixed to
the warning sign depicting the upcoming change in the roadway
condition within the work zone.

a) Lateral lane transition (two lanes or more, or 20 feet or more) in
advance of  the work site closely adjacent to or on the roadway, as
delineated by cones, vertical panels, barricades, or other approved
devices.

b) Lateral lane transition across a painted or raised center median
necessitating the approaching traffic to cross onto previously oncoming
traffic lanes, as delineated by cones, vertical panels,  barricades, or
other approved devices.
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c) Vertical profile change of  road surface greater than 6 inches in the
direction of  travel. Assumes a temporary paved grade transition, and
the presence of a “BUMP” construction warning sign.

d) Presence of  sand, silt, gravel, water (ponding or flowing), ice, etc.,
on the roadway surface requiring a reduction in vehicle speeds to
greater than 20 mph below the permanent speed limit.

WHEN TO USE REDUCED TTC SPEED LIMITS
(On Major Intersecting Roadways)

In addition to reducing the TTC regulatory speed limit on the roadway
that is under construction, it may be necessary to temporarily reduce
the regulatory speed limits on major roadways (with permanent speed
limits at or over 30 mph) that intersect the project roadway.  As with
the speed limit on the project roadway, speed limits on the intersecting
roadways should be reduced only if  necessary, AND if  the reduction
will be perceived as necessary by the driving public.

If  significant road work (lane widening, grading, traffic signal or other
utility pole relocations, trench work, etc.) is being done on or within the
applicable clear zone as determined by the permanent speed limit of  the
intersecting street on an approach to the project roadway, then the same
factors for TTC reduced speed limits should be considered as for the
project roadway.

If  there is no significant work being performed on an intersecting
roadway approach, then a TTC speed limit greater than 10 mph below
the permanent speed limit should not normally be implemented.  The
following is a list of  conditions, the presence of  one or more of  which
would typically require reduced TTC speed limits.

Reduce Speed Limit 10 mph from Permanent Speed Limit
(On Major Intersecting Roadways, Without Significant Work On the
Intersecting Roadway.)

a) Use of  the intersecting roadway as primary route to/from the project
roadway by construction equipment or material trucks.  Use the same
usage frequency as given previously in paragraph I.b (a minimum of  12
construction project related vehicles per day, or 3 per hour for a
minimum of 3 hours).

b) Large construction vehicles or materials routinely stored within the
clear zone of  the intersecting roadway, as determined by the permanent
speed limit of the intersecting roadway.
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c) Worker or construction equipment activity within the intersection of
the project roadway and the intersecting roadway.

d) Intersection of  the project roadway and the intersecting roadway is
controlled by a flagger or law enforcement personnel.

VARIOUS TTC SIGNING SUGGESTIONS FOR
CONSTRUCTION AND BARRICADING CONTRACTORS

a) Flashing Arrow Boards should be used at lane closures to emphasize
lane transitions with reduced TTC speed limits greater  than 10 mph
below the permanent speed, or at locations with limited approaching
driver sight distance (curves, hills, dips).  Where driver sight distance is
limited by curves, hills, or dips, consideration should be given to
closing the lane in advance of  the geometric feature causing the sight
distance limitation. Flashing Arrow Boards are optional for use with
reduced TTC speed limits of  at least 10 mph below the permanent
speed limit.  {NOTE: The City of  Tucson requires flashing arrow
boards for all lane closures on arterials and collectors.  The City of
Phoenix requires flashing arrow boards for all nighttime lane closures
on arterials.}

b) A “SHARE THE ROAD WITH CARE” sign with the supplementary
“BIKE LANE ENDS” sign should be added in the TTC signing
sequence on those roads with pre-existing contiguous paved bike lanes
or paved shoulders equal to/greater than four feet in width.  (Regardless
if signed or marked as a bike facility).

c) Use the permanent speed limit for the “speed” in calculations for the
advance TTC signing distances, taper, shifting, and transition
delineation distances. See the taper calculation equations below.

Permanent Speed Limit (S in mph) Up To & Including 40 mph:

Taper L = W x S² / 60 (W = lateral shift in feet)
           (L = length in feet)

(barricade, vertical panel spacing in feet: use reduced TTC speed limit
in miles per hour)

Permanent Speed Limit (S in mph) of 45 mph and over:

Taper L = W x S (W = lateral shift in feet)
           (L = length in feet)

(barricade, vertical panel spacing in feet: use reduced TTC speed limit
in miles per hour)
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d) The speed limit to use in the calculation for the taper length is based
on the permanent regulatory speed limit.  Conversely, the reduced TTC
regulatory speed limit is used to determine the spacing between cones,
vertical panels, barricades, or other approved devices in the taper
segment and in other segments within the TTC.

e) To inform drivers that they can resume the normal speed beyond the
TTC zone, install a temporary regulatory speed limit sign
approximately 100 to 200 feet beyond the “END ROAD WORK
THANK YOU” (G20-2AZ) sign, if  a permanent existing speed limit
sign does not already exist within 200 feet (Urban) or 500 feet (Rural)
of the G20-2AZ.

f) Remove any existing permanent speed limit signs in advance of  the
“END OF ROAD WORK THANK YOU” signs on the exiting side of
the TTC zone.  This warning sign designates the end of  the reduced
TTC speed limit, and the resumption of the permanent speed limit.

g) Install one set of  advance TTC signs on the right side of  the roadway
for one or two-lane (in the same direction) roadways.  Add a second set
of  signs on the left side on the raised center median for three-lane (in
the same direction) roadways.

h) Do NOT automatically place the “END OF ROAD WORK THANK
YOU” warning sign on the exiting side of  the work zone at the same
location across from the first warning sign for the opposing traffic
approaching the work zone from the other direction.  Drivers exiting
the work zone will quickly resume the normal operating speed
(permanent speed limit) as they pass by the perceived end of  the work
zone.  Therefore, place the “END OF ROAD WORK THANK YOU”
sign at a location not far beyond where the actual work activity or
equipment or materials storage near the edge of  the roadway ends -
approximately 200 feet (Urban) or 500 feet (Rural).

i) When signing for reverse curve lane realignments or diversions
using 25 mph regulatory signs or 15 mph advisory speed limit signs,
the associated symbol warning signs must be a Reverse Turn sign
(W1-3), not the Reverse Curve sign (W1-4) intended for reverse curves
signed for 35 mph or higher.  See 2009 MUTCD, page 587, Section
6F.16, paragraph 02; and page 110, Section 2C.07, paragraph 02.
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8

Reverse TURN Signs for Speeds of 30 mph or Less

Reverse Curve Signs (ONLY) for Speeds 35 mph
or Greater

TYPICAL SEQUENCES OF TTC ADVANCE
WARNING SIGNS

(In Text Format)

See the sequences of  TTC advance warning signs for two typical TTC
scenarios shown in simple text format on the next two pages:

a) Typical TTC Signing Sequence for Lane Shift to Left With Reduced
TTC Speed Limits.  45 mph Permanent Speed Limit.

b) Typical TTC Signing Sequence for Flagger Operation With Reduced
TTC Speed Limits.  45 mph Permanent Speed Limit.



Typical TTC Signing Sequence for Lane Shift to Left* With
Reduced TTC Speed Limits.  45 mph Permanent Speed Limit.

(See Table 1 on page 11 for Recommended Spacing.)

XY MPH Speed Limit (regulatory sign)
(temporary sign indicating the resumption of the permanent speed limit
if no sign exists within 200 ft. (Urban), 500 ft. (Rural)

END ROAD WORK THANK YOU (text warning sign)

(Work Zone Area)

(Start Physical Taper)

FLASHING ARROW BOARD**

LANE ENDS MERGE LEFT ( text warning sign preferred),
W9-2L

RIGHT LANE CLOSED AHEAD ( text warning sign),
W20-5R

SHARE THE ROAD WITH CARE** (warning sign) +
BIKE LANE ENDS (plaque), Two Special Jurisdictional
Signs

25 MPH (regulatory sign),** R2-1(25)

35 MPH (regulatory sign), R2-1(35)

SPEED REDUCED AHEAD (warning sign), W3-5a

$250 FINE FOR SPEEDING IN CONSTRUCTION ZONE,**
Special Jurisdictional Sign

ROAD WORK AHEAD, W20-1a

                   (Approaching  Traffic)

* Change LEFT/RIGHT sign/text as needed for lateral shift to the right.

** If this sign or device is needed.
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Typical TTC Signing Sequence for Flagger Operation With
Reduced TTC Speed Limits.  45 mph Permanent Speed Limit.

(See Table 1 on page 11 for Recommended Spacing.)

XY MPH Speed Limit (regulatory sign)
(temporary sign indicating the resumption of the permanent speed limit
if no sign exists within 200 ft. (Urban), 500 ft. (Rural)

(Work Zone Area)

(Flagger Location)

BE PREPARED TO STOP (warning sign), W3-4

FLAGGER (symbol warning sign), W20-7

25 MPH (regulatory sign), R2-1(25)

35 MPH (regulatory sign), R2-1(35)

SPEED REDUCED AHEAD (warning sign), W3-5a

ROAD WORK AHEAD (warning sign), W20-1a

(Approaching  Traffic)
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TABLE  1

RECOMMENDED SIGN SPACING FOR
ADVANCE WARNING SIGNS SERIES

      ROADWAY    MINIMUM DISTANCE (FEET)
           TYPE                          BETWEEN SIGNS 
---------- -----    ----------------------------------------

          RURAL              300 - 400

          URBAN              200 - 250

DOUBLE THE SPACING BETWEEN SEQUENTIAL 35 MPH
AND 25 MPH REGULATORY SPEED LIMIT SIGNS, IF THE
SECOND (THE 25 MPH) SPEED LIMIT SIGN IS NEEDED.
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GLOSSARY

The terms and abbreviations used in these guidelines are
explained below.

SAITE:  Southern Arizona (Chapter of  the Arizona Section of
the) Institute of Transportation Engineers.

TTC:  Temporary Traffic Control.

CAD:  Computer Aided Design.

ITE:  Institute of Transportation Engineers.

Local:  Local government means any incorporated city, town,
village; or county; or other non-state DOT government agency
that has the responsibility and authority of  regulating streets
and roadways.

MUTCD:  Manual on Uniform Traffic Control Devices.

FHWA:  Federal Highway Administration.

ADOT:  Arizona Department of Transportation.

MPH:  (Speed in) miles per hour.

CBD:  Central Business District.

CZ: Clear Zone. The total roadside border area, starting at the
edge of  the traveled way that is available for an errant driver to
stop or regain control of  a vehicle.  This area might consist of  a
shoulder, a recoverable slope, and/or a non-recoverable,
traversable slope with a clear run-out area at its toe.  (per the
2009 MUTCD, pg. 12, glossary item 33).

Urban Roadway:  For the purpose of  these guidelines, it is
defined as a roadway in an urbanized roadside environment
with considerable commercial land development and frequent
intersections and driveway access.  It typically has a lower
permanent speed limit of  25 to 40 mph.  Continuous raised
curbs are generally present.  There is usually significant
pedestrian exposure.  The typical roadway cross-section is 4 to
6 through lanes.  Example urban roadways in the Tucson/Pima
County metro area are Speedway Blvd., Broadway Blvd.,
Wetmore Rd., Campbell Ave., Craycroft Rd., 1st Ave. (in the
City of Tucson), etc.
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GLOSSARY (continued)

Rural Roadway:  For the purpose of  these guidelines, it is
defined as a roadway with very little commercial roadside
development, with fewer intersections and infrequent driveway
access; sometimes just abutting residential properties between
major arterial intersections at which may be located small retail
centers. It typically has a higher speed limit of  40 to 55 mph.
Raised curbs are not typically present, especially on 2-lane and
3-lane roadways.  Presence of  pedestrians is usually very low.
The typical roadway cross-section is 2 to 4 through lanes.
Example rural roadways in the Pima County and municipal
rural areas are Ina Rd., Orange Grove Rd., La Canada Dr., La
Cholla Blvd., Lambert Lane east of  La Canada, Silverbell Rd.
north of  Cortaro Rd., 1st Ave. (in the County, north of  River
Rd.), etc.  Some of  these roadways can also be considered
“suburban” roadways.  If  a roadway exhibits urban and rural
characteristics, the determining factor will be the permanent
speed limit.
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TTC SCENARIO PLAN SHEET INDEX

PLAN SHEETS        Page

#1 Two-Lane/Two-Way Roadway, Work Area 15
on Side of Road.

#2 Two-Lane/Two-Way Roadway, Work Area 16
on One-Lane Closure (One Direction).

#3a Two-Lane/Two-Way Roadway, Work Area 17
to Change Two-Lane Roadway to New Four-Lane
Divided Roadway.  Phase 1 - traffic on existing
pavement.

#3b Two-Lane/Two-Way Roadway, Work Area 18
to Change Two-Lane Roadway to New Four-Lane
Divided Roadway.  Phase 2 - traffic on new
pavement on one side.

#4 Three-Lane*/Two-Way Roadway, One-Lane 19
Closure (One Direction).

#5a Four-Lane Divided/Two-Way Roadway, 20
Two-Lane Closure (One Direction),
Approach Intersection.

#5b Four-Lane Divided/Two-Way Roadway, 21
Two-Lane Closure (One Direction),
Exit Intersection.

#6 One-Lane Intersection Approach, Work 22
Beyond Intersection, Shoulder Work Area.

#7 One-Lane Intersection Approach, Work 23
Beyond Intersection, Shoulder/Partial Lane
Closure.

#8 Multi-Lane Intersection Approach, Work 24
Area Beyond Intersection, Right Lane
Closure.

* One lane each direction, with a center two-way left-turn lane.






















