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2009 MUTCD
PART 4 — HIGHWAY
TRAFFIC SIGNALS

-SCOPE

Application, Design, Operations,
Maintenance, etc.:

> Typical Traffic Control Signals

Pedestrian

Hybrid Beacons

Emergency Vehicle

One-Lane/Two-Way Facilities, Freeway Entrance
Ramps, and Movable Bridges

Toll Plazas

Flashing Beacons

Lane-Use Control

In-Roadway Lights
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!SOME CONTENT (1 of 3)

e Signal and Signal Indication Use,
Applications, Placement, Size,
Meaning, etc.

* Installation/Removal

* Nine Signal Justification Warrants
* Provision for Pedestrians

e Operation & Maintenance

e Indications (Meaning, Design,
lllumination, Color, Shape, Size,
Position, Number, etc.)

GNAL WARRANTS*

e Warrant 1. Eight-Hour Vehicular Volume

e Warrant 2: Four-Hour Vehicular Volume

* Warrant 3: Peak Hour

e Warrant 4. Pedestrian Volume

e Warrant5: School Crossing

e Warrant 6: Coordinated Signal System

e Warrant 7: Crash Experience

e Warrant 8: Roadway Network

e Warrant 9: Intersection Near a Grade Crossing

Satisfaction of One or More Warrants Shall not
in itself Require Installation
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Table 4G-1. Warrant 1, Eight-Hour Vehicular Volume
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Figure 4C-7. Warrant 4, Pedestrian Peak Hour
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Figure 4C-9. Warrant 9, Intersection Near a Grade Crossing
(One Approach Lane at the Track Crossing)
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! MORE CONTENT (2 of 3)

e Visibility, Aiming, and Shielding of
Signal Faces

» Lateral & Longitudinal Positioning,
Mounting Height, and Clearance of
Signal Faces

* Permissive, Protected/Permitted, and
Protected Turn Indications

* Yellow Clearance & Red Clearance
Intervals

Figure 4D-3. Recommended Vehicular aces for Aj pm u
/\_ Wi Posted, Starutory. o S5 petcentic Speed of 15 moh &
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Table 4D-1. Recommended Minimum Number of Primary Signal Faces for
Through Traffic on Approaches with Posted, Statutory,
or 85™-Percentile Speed of 45 mph or Higher
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Table 4D-2. Minimum Sight
Distance for Signal Visibility
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Figure 4D-7. Typical Position and Arrangements of Separate Signal Faces
with Flashing Yellow Arrow for Permigsive Only Mode Left Turng
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Figure 4D-8. Typical Position and Arrangements of Separate Signal Faces with Flashing
Red Arrow for Permissive Only Mode and Protected/Permissive Mode Left Turns
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TIMING STD. STATEMENTS

e If a Signalized Through Movement exists
on an Approach, a Minimum of Two
Primary Signal Faces Shall be Provided for
the Through Movement

Except as provided in Section 4D.07, 12-

Inch Signal Indications Shall be Used in
New Signal Faces

* Yellow Change Interval and Red Clearance
Interval (if Used) Shall be Determined
Using Engineering Practices




! ----- MORE CONTENT (3 of 3)

¢ Pedestrian Control: Intervals and Phases,
Countdown Signals, Detectors, and
Accessible Pedestrian Signals

* Flashing Beacons: Intersection Control,
Warning Beacon, Speed Limit Sign, and
Stop Beacon

* In-Roadway Lights: Application at
Crosswalks

Figure 4E-1. Typical Pedestrian Signal Indications

Figure 4E-3. Pushbutton Location Area

Wml




'STANDARD STATEMENTS

Design and Operation of Traffic Control Signals
Shall take into Consideration the needs of
Pedestrian as well as Vehicular Traffic

New Pedestrian Signal Head Indications Shall be
Displayed within a Rectangular Background and
Shall consist of Symbolized Messages (See Figure
4E-1),...

All Pedestrian Signal Heads used at Crosswalks
where the Pedestrian Change Interval is more than
7 Seconds Shall Include a Pedestrian Change
Interval Countdown Display....

IAN

STAN DARD STATEMENT*

If Used, Pedestrian Hybrid Beacons Shall be used in
Conjunction with Signs and Pavement Markings to Warn and
Control Traffic at Locations where Pedestrians Enter or Cross
a Street or Highway. A Pedestrian Hybrid Beacon Shall only
be Installed at a Marked Crosswalk. (Chap. 4F, Emergency-
Vehicle Hybrid Beacon also Discussed in Chap. 4G)

Figure 4F-3. Sequence for a Pedestrian Hybrid Beacon
R..Fl Fl..R n..n sn..sn
¥ D FY D sY . Y

1. Dark Untll Activaied 2. Flasning Yallow 3. Seady Yelow 4, Steady Asd Durng

Upon Acthanien Pecastrian Walk Intarval
~HN- -EE-  -El- e
sY Seady yelow
. ¥ . ¥ . ¥ FY Flasning yaliow
SR Seady red

5. Afternating Fiashing Fled During & Dark Again Unitl Actiated i
Perestrin Clearance Interval e
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PART 4 — HIGHWAY
TRAFFIC SIGNALS
REVISIONS
(A Sample)

! ection 4C.04

New Guidance in Warrant 3 (Peak hour)

* Signals Installed under
Warrant 3 (Peak Hour):
> Should be Traffic-Actuated, and

> May be Operated in Flashing Mode
during Off-Peak Hours




ion 4C.05

Revisions to Warrant 4 (Pedestrian Volume)

Figure 4C-5. Warrant 4, Pedestrian Four-Hour Volume
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ignals Based only on Warrant 4 (Ped Volume) or
Warrant 5 (School Crossing) should also Control the
Minor Street or Driveway

* No “Half-Signals”




‘Intersections Near Grade Crossings

Figure 4C-10. Warrant 9, Intersection Near a Grade Crossing
(Two or More Approach Lanes at the Track Crossing)
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* 25 vph applies as the lower threshold volume
** VPH after applying the adjustment factors in Tables 4C-2, 4C-3, and/or 4C-4, if appropriate

Optional Use of Flashing Yellow Arrow for
Permissive Turns*

10
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Optional Use of Flashing Red Arrow for

Permissive Turns

A - Typical position

R R

Y Y

B B
t t ‘

B - Typical arrangements

SR/

l.egﬂnd
=+ Direction of travel
SR Steady red
FR Flashing red

SR/FR Steady red and
flashing red

Note: A flashing red arrow controlling a
left-turn movement may be used only when
an engineering study determines that each
and every vehicle must successively come to
a full stop before making a permissive turn

"Shall not be displayed when operated in the

permissive only mode

Traffic Control Signal Faces*

12-Inch Indications Required for all New

Six Options for
Using New
8-Inch
Indications
in Special
Circumstances

(Incl. <30 mph if
<120 ft from
Stop Line)

11



V Reqmred for Stralght-Through Movement
if it Exists, even if not the Major
Movement on Approach

2"d Face
Required
for
Through
Movement

d Design of Signal Faces for Approaches with

Speeds > 45 mph

1 or More
Supplemental
Faces

- =
- =i
Legend
=+ Direction of travel
~=+-Recommendad location for overhead [ - %It a protected-permissive left-turn mode is used
R-Y-G primary signal face for through A ‘! ‘ ‘ ' (see Section 40.20) with a shared signal face, the
or through/right lane . - J left-most through lane face will be the “shared”
~=QOverhead primary left-turn signal face as determined by selected signal face, will contain appropriate left-turn arrow
maode of left-turn operation indications in addition to circular R-Y-G. and will

be lecated over the projection of the lane line

-=:| Possible location for a supplemental R-Y-G signal face betwesn Ihs left-turn and through lanes.

12



Retroreflective Borders around
Backplates

Overhead Separate Slgnal Faces for
Turn Movements

¢ If Installed
Overhead for a
Dedicated Turn
Lane, the Separate ‘
Turn Face Shall be™*
Located over the
Turn Lane
(Not Necessarily
Centered over the
Lane)

13



Section 4D.13
Circular Green
Indications for
Permissive LTs Should
not be Located over or
in Front of the LT lane

ONnN-4. 19— 2roltectree MV

urn Faces Must use Red Arrow, not Circular
Red

» Appliesto
Left-Turn
Signals but not
to Right-Turn
Signals

14
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~ Section 4D.26 - Yellow Change

Intervals and Red Clearance Intervals

¢ Durations Shall be Determined Using
Engineering Practices

> Compliance Date December 31, 2014 or when
Timing Adjustments are Made (Whichever
Occurs First)

¢ Use of Red Clearance — Changed from
Option to Guidance, when Indicated by
Application of Engineering Practices

SRR ID.20 ——

“Flashing Mode may be Used on a
Scheduled Basis

[ J.%
B

15



Pedestrian Intervals and Signal Phases

e If aWalking Person or a

Flashing Upraised Hand is| cutougner

Displayed...

> A Steady Red or Flashing
Red Must be Displayed to
any Conflicting Vehicular
Movement that is
Perpendicular or Nearly
Perpendicular to the

Crosswalk

pedestrians
(detectable warnings
not shown)

Crosswalk w/
ped signals
across signal-
controlled RT
slot

~—Clearance Time to Vehicular Intervals

N e

in the 2009 MUTCD

Ped Change Interval
(flashing DW):

» Shall not Extend
into the Red
Clearance Interval

> Shall be Followed
by Min. 3 sec.
Buffer Interval

Compliance Date
Dec. 31, 2014 or
when Timing
Adjustments are
Made (Whichever
occurs First)

Figure 4E-2. Pedestrian Intervals

Steady Flashing with countdown®

Pedestrian . 1

Signal
Display

“Zero” point of
countdown display
Steady Steady

Pedestrian Walk
Intervals b Interval

l 7 seconds |
— I I

{see Section 4E.08)

Relationship to associated vehicular phase intervals:
‘Yellow Change Interval = Buffer Interval

Yellow Change Interval

+ Red Clearance Interval = Bufer Interval
Part of Yellow Change Interval

+ Red Clearance Interval = Butfer Interval

fiod Claarance kntorval = Buttor intorval

s e e e TR
beyond end of Buffer Interval

Legend

¢ The eountdown display is optional for Pedestrian Change Intervals of 7 seconds of less. G = Green intesval

= The Walk interval may be reduced under some condiiions [see Section 4E.05).

*** The Bufter Interval, which shall atways ba provided and displayed. may be use:
salisfy the calculaled pedasirian clearance Eime. or may begin after the calculal
pedestrian clearance fime has ended,

¥ = Yellow Change Intarval
{of at laast 3 seconds)

R = Aed Clearance Inferval
Red = Aed because
canflicting trafiic has
been released

d to heip
tad

16



~for Calculating Pedestrian Clearance
Time (Guidance)

or passive ped detection allows slower peds to
request additional crossing time]

based on feet per second for
distance from ped detector to far side

4.0feet ner Ped. Clearance Time
secona based on feet / sec

[Exception allows 4.0 ft /sec if extended button press

Sum of Walk time + Ped. Clearance Time

m

Countdown Pedestrian Displays*

* Required for all Ped i 1
Signals Except where Ped '
Change Interval is <7
Sec.

* No Specific Compliance
Date for Retrofitting
Existing Ped Signals (Can
Remain w/o Countdown
until Ped Heads Replaced)

* May be Used even if Ped .
Change Interval is 7 sec. or
Less |

17



g jon 4E.08 — New guéagnce an!

Figures for Locations of Pedestrian
Pushbuttons for a Variety of Conditions

_ A - Parallel ramps with wide sidewalk

[EEons 4£.09 throne R 2E-TS MAPORE

Revised Provisions Design Features, Extended

Button Presses, Audible
Beaconing, Special
Requirements if
Two Buttons Must be

18



er 4F
New Pedestrian Hybrid Beacon

Figure 4F-3. Sequence for a Pedestrian Hybrid Beacon

‘EN- -EN- -EN- -EE-
K o~ O W

1. Dark Until Activated 2. Flashing Yellow 3. Steady Yellow 4. Steady Red During
Upon Activation Pedestrian Walk Interval

S | DI RN | E gt
SY Steady yellow
. Y . Y . Y FY Flashing yellow

5. Alternating Flashing Red During 6. Dark Again Until Activated 22 ﬁf;:m;gd

Pedestrian Clearance Interval

ection 4G.04
New Emergency-Vehicle Hybrid Beacon

Figure 4G-1. Sequence for an Emergency-Vehicle Hybrid Beacon

d | LB | LB | L >y
SY Steady yellow
Y D FY D sY FY Flashing yellow

FR Flashing rd

1. Dark Until Activated 2. Flashing Yellow 3. Steady Yellow
Upon Activation

BN EE- Al
a N
Mote: An optional steady red clearance

4. Alternating Flashing Red During Egress 5. Dark Again interval may be used after Interval 3
of the Emergency Vehicle(s) Uniil Activated and before Interval 4.

19



n-4t.
‘Beacons using Two Red Lenses

]
Horizontally Aligned — i <
Flash Simultaneously

Shall be Used Only at Marked Crosswalks
Across Uncontrolled Approaches

( q—\
r PUSH

BUTTON TO
TURN ON

WARNING

LIGHTS
\S—)

New Sign Required if Lights are
Actuated by Push Buttons

20



ONCLUSIONS

* New Signal Warrants

* New Guidance about Signal
Placement, Number, and Size

New Information about Flashing
Arrows, Pedestrian Signals,
Countdown Signals, and
Accessibility

New Information about Hybrid
Beacons and In-Roadway Lights

OMPLIANCE DATES

4001 General Location of signalized midblock crosswalks December 22, 2013 (b)
w%:unbet 3ald,| 2014, or
n tming adjustments
e Sl the 2008 MUTCD that durations of yellow change and | are made to the
: md clearance ntamals shall be using intersection
Intorvale andlor comdor,
whichever occurs first
Flashing Qperation— | 1y, o of stead
L y rad claarance interval in change from red-red flashing
D3 Trensition Out of mode to steady (stop-and-go) mode (2003 MIETCD Section 4D.12) December 22, 2013 (b)
Flashing Mode
"i.'lzwnbar 3;{014 or
. New requirement in the 2009 MUTCD that the pedestrian change e S
Pedestrian Intervals are made
4E.08 : interval shall not extend inte the red clearance interval and ; :
itk Shal be tolowectby & bufler intorval of a loast 3 Soconds R ERAllfjo el
whichever occurs first

4E07

Countdown
Pedesirian Signals

Podeats
F

December 22, 2013 (b)

21
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QUESTIONS?
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