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TRA-116 EXAM PREVIEW 

Instructions: 
• At your convenience and own pace, review the course material below.  When ready,

click “Take Exam!” above to complete the live graded exam.  (Note it may take a few
seconds for the link to pull up the exam.)  You will be able to re-take the exam as
many times as needed to pass.

• Upon a satisfactory completion of the course exam, which is a score of 70% or
better, you will be provided with your course completion certificate.  Be sure to
download and print your certificates to keep for your records.

Exam Preview: 
1. An engineering study of traffic conditions, pedestrian characteristics, and physical

characteristics of the location shall be performed to determine whether installation of
a traffic control signal is justified at a particular location.

a. True
b. False

 

2. The investigation of the need for a traffic control signal shall include an analysis of
factors related to the existing operation and safety at the study location and the
potential to improve these conditions, and the applicable factors contained in the
following traffic signal warrants.  A Coordinated Signal System is Warrant#:

a. 1
b. 3
c. 4
d. 6

 

3. For Warrant#1, the need for a traffic control signal shall be considered if an
engineering study finds that one of the following conditions exist for each of any
____ hours of an avg day.

a. 4
b. 6
c. 8
d. 10

 

4. In applying each condition for Warrant#1, the major-street and minor-street volumes
shall be for the same number of hours.

a. True
b. False
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5. For Warrant#3, this signal warrant shall be applied only in unusual cases, such as 
office complexes, manufacturing plants, industrial complexes, or high-occupancy 
vehicle facilities that attract or discharge large numbers of vehicles over a short time. 

a. True 
b. False 

 

6. For Warrant#4, Pedestrian Volume, The need for a traffic control signal at an 
intersection or midblock crossing shall be considered if an engineering study finds 
that for a ½ hour (any 2 consecutive 15-minute periods) of an average day, the 
plotted point representing the vehicles per hour on the major street (total of both 
approaches) and the corresponding pedestrians per hour crossing the major street 
(total of all crossings) falls above the curve in Figure 4C-7. 

a. True 
b. False 

 

7. The Pedestrian Volume signal warrant shall not be applied at locations where the 
distance to the nearest traffic control signal or STOP sign controlling the street that 
pedestrians desire to cross is less than ___ feet, unless the proposed traffic control 
signal will not restrict the progressive movement of traffic. 

a. 200 
b. 300 
c. 500 
d. 600 

 

8. For Warrant 7, Crash Experience, the need for a traffic control signal shall be 
considered if an engineering study finds that this single criterion is met: Adequate trial 
of alternatives with satisfactory observance and enforcement has failed to reduce the 
crash frequency. 

a. True 
b. False 

 

9. For Warrant 8, Roadway Network, a ____ as used in this signal warrant shall have at 
least one of the following characteristics: (A) It is part of the street or highway system 
that serves as the principal roadway network for through traffic. (B) It includes rural 
or suburban highways outside, entering, or traversing a city. (C) It appears as a major 
route on an official plan, such as a major street plan in an urban area traffic and 
transportation study. 

a. Grade crossing 
b. Major route 
c. Minor route 
d. Yield sign 

 

10. In-Roadway Lights are a special type of highway traffic signals.  If used, they shall not 
exceed a height of 3/4 inch above the roadway surface. 

a. True 
b. False 
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MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES
INTRODUCTION

Standard:
01  Traffic ontrol devices shall be de ned as all signs, signals, markings, and other devices used to 

regulate, warn, or guide traffi , placed on, over, or adjacent to a street, highway, pedestrian facility, bikeway, 
or private road open to public travel (see de nition in Section 1A.13) by authority of a public agency or 
offi ial having jurisdiction, or, in the case of a private road, by authority of the private owner or private 
offi ial having jurisdiction.

02  The Manual on Uniform Traffic ontrol Devices (MUTCD) is incorporated by reference in 23 Code 
of Federal Regulations (CFR), Part 655, Subpart F and shall be recognized as the national standard 
for all traffic ontrol devices installed on any street, highway, bikeway, or private road open to public 
travel (see de nition in Section 1A.13) in accordance with 23 U.S.C. 109(d) and 402(a).  The policies and 
procedures of the Federal Highway Administration (FHWA) to obtain basic uniformity of traffic ontrol 
devices shall be as described in 23 CFR 655, Subpart F.

03  In accordance with 23 CFR 655.603(a), for the purposes of applicability of the MUTCD:
A.  Toll roads under the jurisdiction of public agencies or authorities or public‑private partnerships

shall be considered to be public highways;
B. Private roads open to public travel shall be as de ned in Section 1A.13; and
C.  Parking areas, including the driving aisles within those parking areas, that are either publicly

or privately owned shall not be considered to be “open to public travel” for purposes of MUTCD
applicability.

04  Any traffic ontrol device design or application provision contained in this Manual shall be considered 
to be in the public domain.  Traffic ontrol devices contained in this Manual shall not be protected by a 
patent, trademark, or copyright, except for the Interstate Shield and any items owned by FHWA.

05  

06  

Standard:
07  The U.S. Secretary of Transportation, under authority granted by the Highway Safety Act of 1966, 

decreed that traffic ontrol devices on all streets and highways open to public travel in accordance with 
23 U.S.C. 109(d) and 402(a) in each State shall be in substantial conformance with the Standards issued 
or endorsed by the FHWA.

08  

09  
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10 

11 

Standard:
12  When used in this Manual, the text headings of Standard, Guidance, Option, and Support shall be as 

de ned in Paragraph 1 of Section 1A.13.

13 

14 

15 

16 

17 

Table I-1.  Evolution of the MUTCD

Year Name Month / Year Revised

1927 Manual and Specifications for the Manufacture, Display, and Erection of U.S. Standard 
Road Markers and Signs (for rural roads)  4/29, 12/31

1930 Manual on Street Traffic Signs, Signals, and Markings (for urban streets) No revisions

1935 Manual on Uniform Traffic Control Devices for Streets and Highways (MUTCD) 2/39

1942 Manual on Uniform Traffic Control Devices for Streets and Highways — War Emergency 
Edition No revisions

1948 Manual on Uniform Traffic Control Devices for Streets and Highways 9/54

1961 Manual on Uniform Traffic Control Devices for Streets and Highways No revisions

1971 Manual on Uniform Traffic Control Devices for Streets and Highways 11/71, 4/72, 3/73, 10/73, 6/74, 6/75, 
9/76, 12/77

1978 Manual on Uniform Traffic Control Devices for Streets and Highways 12/79, 12/83, 9/84, 3/86

1988 Manual on Uniform Traffic Control Devices for Streets and Highways 1/90, 3/92, 9/93, 11/94, 12/96, 6/98, 1/00

2000 Manual on Uniform Traffic Control Devices for Streets and Highways — Millennium Edition 7/02

2003 Manual on Uniform Traffic Control Devices for Streets and Highways 11/04, 12/07

2009 Manual on Uniform Traffic Control Devices for Streets and Highways
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18  

Standard:
19  In accordance with 23 CFR 655.603(b)(3), States or other Federal agencies that have their own 

MUTCDs or Supplements shall revise these MUTCDs or Supplements to be in substantial conformance 
with changes to the National MUTCD within 2 years of the effective date of the Final Rule for the changes.  
Substantial conformance of such State or other Federal agency MUTCDs or Supplements shall be as 
de ned in 23 CFR 655.603(b)(1).

20  After the effective date of a new edition of the MUTCD or a revision thereto, or after the adoption 
thereof by the State, whichever occurs later, new or reconstructed devices installed shall be in compliance 
with the new edition or revision.

21  In cases involving Federal‑aid projects for new highway or bikeway construction or reconstruction, the 
traffic ontrol devices installed (temporary or permanent) shall be in conformance with the most recent 
edition of the National MUTCD before that highway is opened or re‑opened to the public for unrestricted 
travel [23 CFR 655.603(d)(2) and (d)(3)].

22  Unless a particular device is no longer serviceable, non‑compliant devices on existing highways and 
bikeways shall be brought into compliance with the current edition of the National MUTCD as part of 
the systematic upgrading of substandard traffic ontrol devices (and installation of new required traffic
control devices) required pursuant to the Highway Safety Program, 23 U.S.C. §402(a).  The FHWA has 
the authority to establish other target compliance dates for implementation of particular changes to the 
MUTCD [23 CFR 655.603(d)(1)].  These target compliance dates established by the FHWA shall be as 
shown in Table I‑2.

23  Except as provided in Paragraph 24, when a non‑compliant traffic ontrol device is being replaced or 
refurbished because it is damaged, missing, or no longer serviceable for any reason, it shall be replaced with 
a compliant device.

24  
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2009 MUTCD 
Section 

Number(s)

2009 MUTCD 
Section Title Specific Provision Compliance Date

2A.08
Minimum 

Retroreflectivity 
Levels

Implementation and continued use of an assessment or 
management method that is designed to maintain traffic sign 
retroreflectivity at or above the established minimum levels

January 22, 2012 (c)

2A.08
Minimum 

Retroreflectivity 
Levels

Replacement of regulatory, warning, and post-mounted guide  
(except street name) signs that are identified using the assessment or 
management method as failing to meet the established minimum levels

January 22, 2015 (c)

2A.08
Minimum 

Retroreflectivity 
Levels

Replacement of street name signs and overhead guide signs 
that are identified using the assessment or management 
method as failing to meet the established minimum levels.

January 22, 2018 (c)

2A.19 Lateral Offset Crashworthiness of sign supports on roads with 
posted speed limit of 50 mph or higher January 17, 2013 (a)

2B.03 Size of Regulatory 
Signs Increased sign sizes and other 2003 MUTCD revisions to Table 2B-1 (*) December 22, 2013 (b)

2B.09 YIELD Sign 
Applications

Changes in YIELD sign application criteria from the 
1988 MUTCD to the 2003 MUTCD (*) January 17, 2011 (a)

2B.10 STOP Sign or YIELD 
Sign Placement

Signs mounted on the back of STOP or YIELD signs should 
not obscure shape of STOP sign, with exception for DO NOT 
ENTER signs (2003 MUTCD Sections 2B.06 and 2B.10) (*)

December 22, 2013 (b)

2B.11

Yield Here To 
Pedestrians Signs 
and Stop Here For 
Pedestrians Signs 

(R1-5 Series)

New Section 2B.11 in the 2003 MUTCD (*) December 22, 2013 (b)

2B.13 Speed Limit 
Sign (R2-1) Color of changeable message legend of YOUR SPEED legend December 22, 2013 (b)

2B.26
Reversible Lane 

Control Signs (R3-9e 
through R3-9i)

Removal of the R3-9c and R3-9e signs that had been included 
in the 2000 MUTCD (2003 MUTCD Section 2B.25) December 22, 2013 (b)

2B.40 ONE WAY Signs 
(R6-1, R6-2)

New requirement in the 2009 MUTCD for the 
number and locations of ONE WAY signs December 31, 2019

2B.55

Photo Enforced 
Signs and Plaques 

(R10-18, R10-
19P, R10-19aP)

New signs (2003 MUTCD Section 2B.46) (*) December 22, 2013 (b)

2C.04 Size of Warning 
Signs

New sizes in the 2003 MUTCD for the W1 Series arrow signs, 
the W12-2a low clearance signs, the W7 Series runaway truck 

signs, and the W10-1 advance grade crossing sign (*)
December 22, 2013 (b)

2C.06 thru 2C.14 Horizontal Alignment 
Warning Signs

Revised requirements in the 2009 MUTCD regarding 
the use of various horizontal alignment signs December 31, 2019

2C.13
Truck Rollover 
Warning Sign 

(W1-13)
New W1-13 sign (2003 MUTCD Section 2C.11) December 22, 2013 (b)

2C.20 NARROW BRIDGE 
Sign (W5-2) Elimination of symbol sign (2003 MUTCD Section 2C.16) December 22, 2013 (b)

2C.30 PAVEMENT ENDS 
Sign (W8-3) Removal of symbol sign (2000 MUTCD Section 2C.23) January 17, 2011 (a)

2C.38
Reduced Speed 

Limit Ahead Signs 
(W3-5, W3-5a)

Removal of R2-5 Series Reduced Speed Ahead signs and use of W3-5 
or W3-5a warning signs instead (2003 MUTCD Section 2C.30) December 22, 2018 (b)

2C.40 Merge Signs 
(W4-1, W4-5) New Entering Roadway Merge sign (W4-5) (2003 MUTCD Section 2C.31) December 22, 2013 (b)

2C.41 Added Lane Signs 
(W4-3, W4-6)

New Entering Roadway Added Lane sign (W4-6) 
(2003 MUTCD Section 2C.32) December 22, 2013 (b)

2C.42 Lane Ends Signs 
(W4-2, W9-1, W9-2) New design of W4-2 sign (2003 MUTCD Section 2C.33) December 22, 2013 (b)

2C.46
Intersection Warning 

Signs (W2-1 
through W2-8)

New design of Circular Intersection (W2-6) 
sign (2003 MUTCD Section 2C.37) December 22, 2013 (b)

2C.49 Vehicular Traffic 
Warning Signs 

New symbol signs W11-1, W11-5, W11-5a, W11-6, W11-11, 
and W11-14 (2003 MUTCD Section 2C.40) December 22, 2013 (b)

Table I-2.  Target Compliance Dates Established by the FHWA (Sheet 1 of 3)
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2009 MUTCD 
Section 

Number(s)

2009 MUTCD 
Section Title Specific Provision Compliance Date

2C.50 Non-Vehicular 
Warning Signs

Elimination of crosswalk lines from crossing signs and use of 
diagonal downward pointing arrow (W16-7P) supplemental 

plaque if at the crossing (2003 MUTCD Section 2C.41)
January 17, 2011 (a)(b)

2C.61 PHOTO ENFORCED 
Plaque (W16-10P) New plaque (2003 MUTCD Section 2C.53) (*) December 22, 2013 (b)

2C.63
Object Marker 

Design and 
Placement Height

Width of stripes on Type 3 striped marker (2003 MUTCD Section 3C.01) December 22, 2013 (b)

2D.43 Street Name Signs 
(D3-1 or D3-1a)

6-inch letter height for lettering on post-mounted Street 
Name signs (except on multi-lane streets with speed limits 

greater than 40 mph) (2000 MUTCD Section 2D.38)
January 9, 2012 (a)

2D.43 Street Name Signs 
(D3-1 or D3-1a)

8-inch letter height on post-mounted signs on multi-lane streets 
with speed limits greater than 40 mph and 12-inch letter height 

on overhead signs (2003 MUTCD Section 2D.38)
December 22, 2018 (b)

2D.44 Advance Street 
Name Signs (D3-2) Requirements of new Section 2D.39 in the 2003 MUTCD December 22, 2018 (b)

2D.45

Signing on 
Conventional Roads 

on Approaches 
to Interchanges

New requirement in the 2009 MUTCD for multi-lane approaches to 
interchanges to have guide signs to identify which direction of turn is to 

be made for access to each direction of the freeway or expressway
December 31, 2019

2E.31, 2E.33, and 
2E.36

Plaques for  
Left-Hand Exits

New requirement in the 2009 MUTCD to use E1-5aP  
and E1-5bP plaques for left-hand exits December 31, 2014

2G.01 through 
2G.07

Regulatory Signs for 
Preferential Lanes

Requirements for regulatory signs for preferential lanes 
(2003 MUTCD Sections 2B.26 through 2B.28) (*) December 22, 2013 (b)

2G.11 through 
2G.15

Preferential Lane 
Guide Signs New Section 2E.59 in the 2003 MUTCD (*) December 22, 2013 (b)

2H.02, 2H.03

Reference Location 
Signs, Intermediate 
Reference Location 

Signs, and 
Enhanced Reference 

Location Signs

Location and spacing of Reference Location signs and design of Intermediate 
Reference Location signs (2003 MUTCD Sections 2D.46 and 2E.54) December 22, 2013 (b)

2I.07 Radio Information 
Signing New Channel 9 Monitored (D12-3) sign (2003 MUTCD Section 2D.45) December 22, 2013 (b)

2I.08
TRAVEL INFO CALL 

511 Signs (D12-
5 and D12-5a)

New TRAVEL INFO CALL 511 Sign (D12-5) (2003 MUTCD Section 2D.45) December 22, 2013 (b)

2J.05 Size of Lettering Minimum height of letters and numerals on Specific 
Service signs (2000 MUTCD Section 2F.05) January 17, 2011 (a)

2N.03
Evacuation Route 

Signs (EM-1 
and EM-1a)

New design and size of EM-1 sign (2003 MUTCD Section 2I.03) December 22, 2018 (b)

3B.04, 3B.05 White Longitudinal 
Pavement Markings

New requirement in the 2009 MUTCD for dotted lane lines for dropped 
lanes and for acceleration, deceleration, and auxiliary lanes

December 31, 2016 
or resurfacing, 

whichever occurs first

3B.18 Crosswalk Markings Gap between transverse lines of a crosswalk (2003 MUTCD Section 3B.17) December 22, 2013 (b)

4D.01 General Location of signalized midblock crosswalks December 22, 2013 (b)

4D.26
Yellow Change and 

Red Clearance 
Intervals

New requirement in the 2009 MUTCD that durations of yellow change and 
red clearance intervals shall be determined using engineering practices

December 31, 2014, or 
when timing adjustments 

are made to the 
individual intersection 

and/or corridor, 
whichever occurs first

4D.31
Flashing Operation— 

Transition Out of 
Flashing Mode

Duration of steady red clearance interval in change from red-red flashing 
mode to steady (stop-and-go) mode (2003 MUTCD Section 4D.12) December 22, 2013 (b)

4E.06 Pedestrian Intervals 
and Signal Phases

New requirement in the 2009 MUTCD that the pedestrian change 
interval shall not extend into the red clearance interval and 
shall be followed by a buffer interval of at least 3 seconds

December 31, 2014, or 
when timing adjustments 

are made to the 
individual intersection 

and/or corridor, 
whichever occurs first

4E.07 Countdown 
Pedestrian Signals Pedestrian countdown hardware requirements December 22, 2013 (b)

Table I-2.  Target Compliance Dates Established by the FHWA (Sheet 2 of 3)
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2009 MUTCD 
Section 

Number(s)

2009 MUTCD 
Section Title Specific Provision Compliance Date

5C.05 NARROW BRIDGE 
Sign (W5-2) Elimination of symbol sign December 22, 2013 (b)

6D.03 Worker Safety 
Considerations

New requirement in the 2009 MUTCD that all workers within 
the right-of-way shall wear high-visibility apparel December 31, 2011

6E.02 High-Visibility 
Safety Apparel

New requirement in the 2009 MUTCD that all flaggers within 
the right-of-way shall wear high-visibility apparel December 31, 2011

7B.11 School Advance 
Crossing Assembly

Use of AHEAD (W16-9P) plaque or distance plaque 
(W16-2P or W16-2aP) (2000 MUTCD Section 7B.08) January 17, 2011 (a)

7B.12 School Crossing 
Assembly

Elimination of crosswalk lines from crossing signs and use of 
diagonal downward pointing arrow (W16-7P) supplemental 

plaque (2000 MUTCD Sections 7B.08 and 7B.09)
January 17, 2011 (a)

7B.16
Reduced Schoool 
Speed Limit Ahead 
Sign (S4-5, S4-5a)

Removal of R2-5 Series Reduced Speed Ahead signs and use of S4-5 
or S4-5a warning signs instead (2003 MUTCD Section 7B.12) December 22, 2018 (b)

7D.04 Uniform of Adult 
Crossing Guards

New requirement in the 2009 MUTCD for high-visibility 
apparel for adult crossing guards December 31, 2011

8B.03

Grade Crossing 
(Crossbuck) 

Sign (R15-1) and 
Number of Tracks 

Plaque (R15-2P) at 
Active and Passive 
Grade Crossings

Retroreflective strip on crossbuck support (2000 MUTCD Section 8B.02) (*) January 17, 2011 (a)

8B.04

Crossbuck 
Assemblies with 
YIELD or STOP 
Signs at Passive 
Grade Crossings

New requirement in the 2009 MUTCD for the use of STOP or 
YIELD signs with Crossbuck signs at passive grade crossings December 31, 2019

8B.19 and 8C.02 
through 8C.05

LRT Approaching-
Activated Blank-Out 

Warning Sign, 
Flashing Light 
Signals, and 

Automatic Gates

Automatic gates, flashing-light signals, and blank-out signs at 
highway-LRT crossings per Part 10 of the 2000 MUTCD (*) January 17, 2011 (a)

8C.09

Traffic Control 
Signals at or Near 

Highway-Rail 
Grade Crossings

Pre-signals (2003 MUTCD Section 8D.07) December 22, 2013 (b)

8C.12

Grade Crossings 
Within or In Close 

Proximity to Circular 
Intersections

New requirement in the 2009 MUTCD for study 
of grade crossings near roundabouts December 31, 2014

9B.18

Bicycle Warning and 
Combined Bicycle/
Pedestrian Signs 

(W11-1 and W11-15)

Elimination of crosswalk lines from crossing signs and use of 
diagonal downward pointing arrow (W16-7P) supplemental 

plaque if at the crossing (2000 MUTCD Section 9B.15)
January 17, 2011 (a)

Notes:  Unless otherwise noted, dates are as established in the Final Rule for the 2009 MUTCD. 
(a) Date established in the Final Rule for the 2000 MUTCD
(b) Date established in the Final Rule for the 2003 MUTCD
(c) Date established in the Final Rule for Revision 2 of the 2003 MUTCD
(*) Provisions may have been revised in the 2009 MUTCD

Table I-2.  Target Compliance Dates Established by the FHWA (Sheet 3 of 3)
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CHAPTER 4A.  GENERAL

Section 4A.01  Types

01  

Section 4A.02  De nitions Relating to Highway Traf c Signals

01  

PART 4
HIGHWAY TRAFFIC SIGNALS
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CHAPTER 4B.  TRAFFIC CONTROL SIGNALS—GENERAL

Section 4B.01  General

01  

02  

Section 4B.02  Basis of Installation or Removal of Traf c Control Signals

01  

02  

03  

04  

05  

06  

07  

Section 4B.03  Advantages and Disadvantages of Traf c Control Signals

01  

02  
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03  

04  

Section 4B.04  Alternatives to Traf c Control Signals

01  

02  

Section 4B.05  Adequate Roadway Capacity

01  

02  

03  

ENGINEERING-PDH.COM 
| TRA-116 |



CHAPTER 4C.  TRAFFIC CONTROL SIGNAL NEEDS STUDIES

Section 4C.01  Studies and Factors for Justifying Traf c Control Signals
Standard:

01  An engineering study of traffic onditions, pedestrian characteristics, and physical characteristics of 
the location shall be performed to determine whether installation of a traffic ontrol signal is justi ed at a 
particular location.

02  The investigation of the need for a traffic ontrol signal shall include an analysis of factors related to the 
existing operation and safety at the study location and the potential to improve these conditions, and  the 
applicable factors contained in the following traffic ignal warrants:
 Warrant 1, Eight-Hour Vehicular Volume
 Warrant 2, Four-Hour Vehicular Volume
 Warrant 3, Peak Hour
 Warrant 4, Pedestrian Volume
 Warrant 5, School Crossing
 Warrant 6, Coordinated Signal System
 Warrant 7, Crash Experience
 Warrant 8, Roadway Network
 Warrant 9, Intersection Near a Grade Crossing

03  The satisfaction of a traffic ignal warrant or warrants shall not in itself require the installation of a 
traffic ontrol signal.

04  

05  

06  

07  

08  

09  

10  

11  

12  
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13  

14  

15  

16  

17  

18  

Section 4C.02  Warrant 1, Eight-Hour Vehicular Volume

01  

02  

03  
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Standard:
04  The need for a traffic ontrol signal shall be considered if an engineering stud nds that one of the 

following conditions exist for each of any 8 hours of an average day:
 A.  The vehicles per hour given in both of the 100 percent columns of Condition A in Table 4C-1 exist on 

the major-street and the higher-volume minor-street approaches, respectively, to the intersection; or
 B.  The vehicles per hour given in both of the 100 percent columns of Condition B in Table 4C-1 exist on 

the major-street and the higher-volume minor-street approaches, respectively, to the intersection.
In applying each condition the major-street and minor-street volumes shall be for the same 8 hours.  On 
the minor street, the higher volume shall not be required to be on the same approach during each of 
these 8 hours.

05  

06  

Standard:
07  The need for a traffic ontrol signal shall be considered if an engineering stud nds that both of the 

following conditions exist for each of any 8 hours of an average day:
 A.  The vehicles per hour given in both of the 80 percent columns of Condition A in Table 4C-1 exist on 

the major-street and the higher-volume minor-street approaches, respectively, to the intersection; and
 B.  The vehicles per hour given in both of the 80 percent columns of Condition B in Table 4C-1 exist on 

the major-street and the higher-volume minor-street approaches, respectively, to the intersection.
These major-street and minor-street volumes shall be for the same 8 hours for each condition; however, 
the 8 hours satis ed in Condition A shall not be required to be the same 8 hours satis ed in Condition B.  
On the minor street, the higher volume shall not be required to be on the same approach during each of 
the 8 hours.

Table 4C-1.  Warrant 1, Eight-Hour Vehicular Volume
Condition A—Minimum Vehicular Volume

Number of lanes for moving 
traffic on each approach

Vehicles per hour on major street 
(total of both approaches)

Vehicles per hour on higher-volume 
minor-street approach (one direction only) 

Major Street Minor Street 100%a 80%b 70%c 56%d 100%a 80%b 70%c 56%d

1 1 500 400 350 280 150 120 105 84

2 or more 1 600 480 420 336 150 120 105 84

2 or more 2 or more 600 480 420 336 200 160 140 112

1 2 or more 500 400 350 280 200 160 140 112

Condition B—Interruption of Continuous Traffic

Number of lanes for moving 
traffic on each approach

Vehicles per hour on major street 
(total of both approaches)

Vehicles per hour on higher-volume 
minor-street approach (one direction only) 

Major Street Minor Street 100%a 80%b 70%c 56%d 100%a 80%b 70%c 56%d

1 1 750 600 525 420 75 60 53 42

2 or more 1 900 720 630 504 75 60 53 42

2 or more 2 or more 900 720 630 504 100 80 70 56

1 2 or more 750 600 525 420 100 80 70 56

a Basic minimum hourly volume
b Used for combination of Conditions A and B after adequate trial of other remedial measures
c  May be used when the major-street speed exceeds 40 mph or in an isolated community with a population of less 

than 10,000
d  May be used for combination of Conditions A and B after adequate trial of other remedial measures when the 

major-street speed exceeds 40 mph or in an isolated community with a population of less than 10,000
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08  

Section 4C.03  Warrant 2, Four-Hour Vehicular Volume

01  

Standard:
02  The need for a traffic ontrol signal shall be considered if an engineering stud nds that, for each of 

any 4 hours of an average day, the plotted points representing the vehicles per hour on the major street 
(total of both approaches) and the corresponding vehicles per hour on the higher-volume minor-street 
approach (one direction only) all fall above the applicable curve in Figure 4C-1 for the existing combination 
of approach lanes.  On the minor street, the higher volume shall not be required to be on the same approach 
during each of these 4 hours.

03  

Section 4C.04  Warrant 3, Peak Hour

01  

Standard:
02  This signal warrant shall be applied only in unusual cases, such as offi e complexes, manufacturing 

plants, industrial complexes, or high-occupancy vehicle facilities that attract or discharge large numbers of 
vehicles over a short time.

03  The need for a traffic ontrol signal shall be considered if an engineering stud nds that the criteria in 
either of the following two categories are met:
 A.  If all three of the following conditions exist for the same 1 hour (any four consecutive 15-minute 

periods) of an average day:
  1.  The total stopped time delay experienced by the traffic n one minor-street approach (one 

direction only) controlled by a STOP sign equals or exceeds: 4 vehicle-hours for a one-lane 
approach or 5 vehicle-hours for a two-lane approach; and

  2.  The volume on the same minor-street approach (one direction only) equals or exceeds 100 vehicles 
per hour for one moving lane of traf c or 150 vehicles per hour for two moving lanes; and

  3.  The total entering volume serviced during the hour equals or exceeds 650 vehicles per hour for 
intersections with three approaches or 800 vehicles per hour for intersections with four or more 
approaches.

 B.  The plotted point representing the vehicles per hour on the major street (total of both approaches) 
and the corresponding vehicles per hour on the higher-volume minor-street approach (one 
direction only) for 1 hour (any four consecutive 15-minute periods) of an average day falls above the 
applicable curve in Figure 4C-3 for the existing combination of approach lanes.

04  

05  

06  
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Figure 4C-2.  Warrant 2, Four-Hour Vehicular Volume (70% Factor)

(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 40 MPH ON MAJOR STREET)
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MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)

*Note: 80 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 60 vph applies as the lower

threshold volume for a minor-street approach with one lane.
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Figure 4C-1.  Warrant 2, Four-Hour Vehicular Volume
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Figure 4C-3.  Warrant 3, Peak Hour

Figure 4C-4.  Warrant 3, Peak Hour (70% Factor)
(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 40 MPH ON MAJOR STREET)

MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)

*Note: 100 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 75 vph applies as the lower

threshold volume for a minor-street approach with one lane.
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Section 4C.05  Warrant 4, Pedestrian Volume

01  

Standard:
02  The need for a traffic ontrol signal at an intersection or midblock crossing shall be considered if an 

engineering stud nds that one of the following criteria is met:
 A.  For each of any 4 hours of an average day, the plotted points representing the vehicles per hour on 

the major street (total of both approaches) and the corresponding pedestrians per hour crossing the 
major street (total of all crossings) all fall above the curve in Figure 4C-5; or

 B.  For 1 hour (any four consecutive 15-minute periods) of an average day, the plotted point 
representing the vehicles per hour on the major street (total of both approaches) and the 
corresponding pedestrians per hour crossing the major street (total of all crossings) falls above the 
curve in Figure 4C-7.

03  

Standard:
04  The Pedestrian Volume signal warrant shall not be applied at locations where the distance to the 

nearest traffic ontrol signal or STOP sign controlling the street that pedestrians desire to cross is less  
than 300 feet, unless the proposed traffic ontrol signal will not restrict the progressive movement of traffi .

05  If this warrant is met and a traffic ontrol signal is justi ed by an engineering study, the traffic ontrol 
signal shall be equipped with pedestrian signal heads complying with the provisions set forth in Chapter 4E.

06  

07  

08  

Section 4C.06  Warrant 5, School Crossing

01  

Standard:
02  The need for a traffic ontrol signal shall be considered when an engineering study of the frequency 

and adequacy of gaps in the vehicular traffic tream as related to the number and size of groups of 
schoolchildren at an established school crossing across the major street shows that the number of adequate 
gaps in the traffic tream during the period when the schoolchildren are using the crossing is less than the 
number of minutes in the same period (see Section 7A.03) and there are a minimum of 20 schoolchildren 
during the highest crossing hour.

ENGINEERING-PDH.COM 
| TRA-116 |



300 400 500 600 700 800 900 1000 1100 1200 1300 1400

100

200

300

400

500

TOTAL OF ALL
PEDESTRIANS

CROSSING
MAJOR STREET-

PEDESTRIANS
PER HOUR (PPH)

107*

MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)

*Note: 107 pph applies as the lower threshold volume.
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03  Before a decision is made to install a traffic ontrol signal, consideration shall be given to the 
implementation of other remedial measures, such as warning signs an ashers, school speed zones, school 
crossing guards, or a grade-separated crossing.

04  The School Crossing signal warrant shall not be applied at locations where the distance to the nearest 
traffic ontrol signal along the major street is less than 300 feet, unless the proposed traffic ontrol signal 
will not restrict the progressive movement of traffi .

05  

Section 4C.07  Warrant 6, Coordinated Signal System

01  

Standard:
02  The need for a traffic ontrol signal shall be considered if an engineering stud nds that one of the 

following criteria is met:
 A.  On a one-way street or a street that has traffic redominantly in one direction, the adjacent 

traffic ontrol signals are so far apart that they do not provide the necessary degree of vehicular 
platooning.

 B.  On a two-way street, adjacent traffic ontrol signals do not provide the necessary degree of 
platooning and the proposed and adjacent traffic ontrol signals will collectively provide a 
progressive operation.

03  

Section 4C.08  Warrant 7, Crash Experience

01  

Standard:
02  The need for a traffic ontrol signal shall be considered if an engineering stud nds that all of the 

following criteria are met:
 A.  Adequate trial of alternatives with satisfactory observance and enforcement has failed to reduce the 

crash frequency; and
 B.  Five or more reported crashes, of types susceptible to correction by a traffic ontrol signal, have 

occurred within a 12-month period, each crash involving personal injury or property damage 
apparently exceeding the applicable requirements for a reportable crash; and

 C.  For each of any 8 hours of an average day, the vehicles per hour (vph) given in both of the 80 percent 
columns of Condition A in Table 4C-1 (see Section 4C.02), or the vph in both of the 80 percent 
columns of Condition B in Table 4C-1 exists on the major-street and the higher-volume minor-street 
approach, respectively, to the intersection, or the volume of pedestrian traffic s not less than 80 
percent of the requirements speci ed in the Pedestrian Volume warrant.  These major-street and 
minor-street volumes shall be for the same 8 hours.  On the minor street, the higher volume shall 
not be required to be on the same approach during each of the 8 hours.
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03  

Section 4C.09  Warrant 8, Roadway Network

01  

Standard:
02  The need for a traffic ontrol signal shall be considered if an engineering stud nds that the common 

intersection of two or more major routes meets one or both of the following criteria:
 A.  The intersection has a total existing, or immediately projected, entering volume of at least 1,000 

vehicles per hour during the peak hour of a typical weekday and has 5-year projected traffic
volumes, based on an engineering study, that meet one or more of Warrants 1, 2, and 3 during an 
average weekday; or

 B.  The intersection has a total existing or immediately projected entering volume of at least 1,000 
vehicles per hour for each of any 5 hours of a non-normal business day (Saturday or Sunday).

03  A major route as used in this signal warrant shall have at least one of the following characteristics:
 A.  It is part of the street or highway system that serves as the principal roadway network for through 

traffic ow.
 B.  It includes rural or suburban highways outside, entering, or traversing a city.
 C.  It appears as a major route on an offi ial plan, such as a major street plan in an urban area traffic

and transportation study.

Section 4C.10  Warrant 9, Intersection Near a Grade Crossing

01  

02  

Standard:
03  The need for a traffic ontrol signal shall be considered if an engineering stud nds that both of the 

following criteria are met:
 A.  A grade crossing exists on an approach controlled by a STOP or YIELD sign and the center of the 

track nearest to the intersection is within 140 feet of the stop line or yield line on the approach; and
 B.  During the highest traffic olume hour during which rail traffic ses the crossing, the plotted 

point representing the vehicles per hour on the major street (total of both approaches) and the 
corresponding vehicles per hour on the minor-street approach that crosses the track (one direction 
only, approaching the intersection) falls above the applicable curve in Figure 4C-9 or 4C-10 for the 
existing combination of approach lanes over the track and the distance D, which is the clear storage 
distance as de ned in Section 1A.13.

04  
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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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Figure 4C-10.  Warrant 9, Intersection Near a Grade 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
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05  

06  

07  

08  

Standard:
09  If this warrant is met and a traffic ontrol signal at the intersection is justi ed by an engineering 

study, then:
 A.  The traffic ontrol signal shall have actuation on the minor street;
 B.  Preemption control shall be provided in accordance with Sections 4D.27, 8C.09, and 8C.10; and
 C.  The grade crossing shall hav ashing-light signals  

(see Chapter 8C).

10  

Table 4C-4.  Warrant 9, Adjustment Factor  
for Percentage of Tractor-Trailer Trucks

% of Tractor-Trailer Trucks 
on Minor-Street Approach

Adjustment Factor

D less than 70 feet D of 70 feet or more

0% to 2.5% 0.50 0.50

2.6% to 7.5% 0.75 0.75

7.6% to 12.5% 1.00 1.00 

12.6% to 17.5% 2.30 1.15

17.6% to 22.5% 2.70 1.35

22.6% to 27.5% 3.28 1.64

More than 27.5% 4.18 2.09

Table 4C-2.  Warrant 9,  
Adjustment Factor for 

Daily Frequency of Rail Traffic

Rail Traffic per Day Adjustment Factor

1 0.67

2 0.91

3 to 5 1.00

6 to 8 1.18

9 to 11 1.25

12 or more 1.33

Table 4C-3.  Warrant 9, Adjustment Factor 
for Percentage of High-Occupancy Buses

% of High-Occupancy Buses* 
on Minor-Street Approach Adjustment Factor

0% 1.00

2% 1.09

4% 1.19

6% or more 1.32

*  A high-occupancy bus is defined as a bus occupied by at least 
20 people.
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CHAPTER 4D.  TRAFFIC CONTROL SIGNAL FEATURES

Section 4D.01  General

01  

02  

Standard:
03  When a traffic ontrol signal is not in operation, such as before it is placed in service, during seasonal 

shutdowns, or when it is not desirable to operate the traffic ontrol signal, the signal faces shall be covered, 
turned, or taken down to clearly indicate that the traffic ontrol signal is not in operation.

04  

Standard:
05  A traffic control signal shall control traffic only at the intersection or midblock location where the signal 

faces are placed.
06  Midblock crosswalks shall not be signalized if they are located within 300 feet from the nearest 

traf c control signal, unless the proposed traf c control signal will not restrict the progressive 
movement of traf c.

07  

08  

09  

10  

11  

Section 4D.02  Responsibility for Operation and Maintenance

01  

02  

ENGINEERING-PDH.COM 
| TRA-116 |



Section 4D.03  Provisions for Pedestrians

01  

Standard:
02  The design and operation of traffic ontrol signals shall take into consideration the needs of pedestrian 

as well as vehicular traffi .
03  If engineering judgment indicates the need for provisions for a given pedestrian movement, signal 

faces conveniently visible to pedestrians shall be provided by pedestrian signal heads (see Chapter 4E) or a 
vehicular signal face(s) for a concurrent vehicular movement.

04  

05  

06  

Section 4D.04  Meaning of Vehicular Signal Indications

01  

02  

Standard:
03  The following meanings shall be given to highway traffic ignal indications for vehicles and pedestrians:

 A.  Steady green signal indications shall have the following meanings:
  1.  Vehicular traffic acing a CIRCULAR GREEN signal indication is permitted to proceed 

straight through or turn right or left or make a U-turn movement except as such movement is 
modi ed by lane-use signs, turn prohibition signs, lane markings, roadway design, separate 
turn signal indications, or other traffic ontrol devices.

     Such vehicular traffi , including vehicles turning right or left or making a U-turn 
movement, shall yield the right-of-way to:

   (a) Pedestrians lawfully within an associated crosswalk, and
   (b) Other vehicles lawfully within the intersection.
     In addition, vehicular traffic urning left or making a U-turn movement to the left shall 

yield the right-of-way to other vehicles approaching from the opposite direction so closely as to 
constitute an immediate hazard during the time when such turning vehicle is moving across or 
within the intersection.
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  2.  Vehicular traffic acing a GREEN ARROW signal indication, displayed alone or in combination 
with another signal indication, is permitted to cautiously enter the intersection only to make 
the movement indicated by such arrow, or such other movement as is permitted by other signal 
indications displayed at the same time.

     Such vehicular traffi , including vehicles turning right or left or making a U-turn 
movement, shall yield the right-of-way to:

   (a)  Pedestrians lawfully within an associated crosswalk, and
   (b) Other vehicles lawfully within the intersection.
  3.  Pedestrians facing a CIRCULAR GREEN signal indication, unless otherwise directed by a 

pedestrian signal indication or other traffic ontrol device, are permitted to proceed across the 
roadway within any marked or unmarked associated crosswalk.  The pedestrian shall yield the 
right-of-way to vehicles lawfully within the intersection or so close as to create an immediate 
hazard at the time that the green signal indication i rst displayed.

  4.  Pedestrians facing a GREEN ARROW signal indication, unless otherwise directed by a 
pedestrian signal indication or other traffic ontrol device, shall not cross the roadway.

 B.  Steady yellow signal indications shall have the following meanings:
  1.  Vehicular traffic acing a steady CIRCULAR YELLOW signal indication is thereby warned 

that the related green movement or the relate ashing arrow movement is being terminated 
or that a steady red signal indication will be displayed immediately thereafter when vehicular 
traffic hall not enter the intersection.  The rules set forth concerning vehicular operation 
under the movement(s) being terminated shall continue to apply while the steady CIRCULAR 
YELLOW signal indication is displayed.

  2.  Vehicular traffic acing a steady YELLOW ARROW signal indication is thereby warned that 
the related GREEN ARROW movement or the relate ashing arrow movement is being 
terminated.  The rules set forth concerning vehicular operation under the movement(s) being 
terminated shall continue to apply while the steady YELLOW ARROW signal indication is 
displayed.

  3.  Pedestrians facing a steady CIRCULAR YELLOW or YELLOW ARROW signal indication, 
unless otherwise directed by a pedestrian signal indication or other traffic ontrol device shall 
not start to cross the roadway.

 C.  Steady red signal indications shall have the following meanings:
  1.  Vehicular traffic acing a steady CIRCULAR RED signal indication, unless entering the 

intersection to make another movement permitted by another signal indication, shall stop at 
a clearly marked stop line; but if there is no stop line, traffic hall stop before entering the 
crosswalk on the near side of the intersection; or if there is no crosswalk, then before entering 
the intersection; and shall remain stopped until a signal indication to proceed is displayed, or as 
provided below.

     Except when a traffic ontrol device is in place prohibiting a turn on red or a steady RED 
ARROW signal indication is displayed, vehicular traffic acing a steady CIRCULAR RED 
signal indication is permitted to enter the intersection to turn right, or to turn left from a 
one-way street into a one-way street, after stopping.  The right to proceed with the turn shall be 
subject to the rules applicable after making a stop at a STOP sign.

  2.  Vehicular traffic acing a steady RED ARROW signal indication shall not enter the intersection 
to make the movement indicated by the arrow and, unless entering the intersection to make 
another movement permitted by another signal indication, shall stop at a clearly marked 
stop line; but if there is no stop line, before entering the crosswalk on the near side of the 
intersection; or if there is no crosswalk, then before entering the intersection; and shall remain 
stopped until a signal indication or other traffic ontrol device permitting the movement 
indicated by such RED ARROW is displayed.

     When a traffic ontrol device is in place permitting a turn on a steady RED ARROW signal 
indication, vehicular traffic facing a steady RED ARROW signal indication is permitted to enter 
the intersection to make the movement indicated by the arrow signal indication, after stopping.  
The right to proceed with the turn shall be limited to the direction indicated by the arrow and 
shall be subject to the rules applicable after making a stop at a STOP sign.

  3.  Unless otherwise directed by a pedestrian signal indication or other traffic ontrol device, 
pedestrians facing a steady CIRCULAR RED or steady RED ARROW signal indication shall 
not enter the roadway.

 D.  ashing green signal indication has no meaning and shall not be used.
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 E.  Flashing yellow signal indications shall have the following meanings:
  1.  Vehicular traffi , on an approach to an intersection, facin ashing CIRCULAR YELLOW 

signal indication is permitted to cautiously enter the intersection to proceed straight through or 
turn right or left or make a U-turn except as such movement is modi ed by lane-use signs, turn 
prohibition signs, lane markings, roadway design, separate turn signal indications, or other 
traffic ontrol devices.

     Such vehicular traffi , including vehicles turning right or left or making a U-turn, shall 
yield the right-of-way to:

   (a) Pedestrians lawfully within an associated crosswalk, and
   (b) Other vehicles lawfully within the intersection.
     In addition, vehicular traf c turning left or making a U-turn to the left shall yield the right-of-

way to other vehicles approaching from the opposite direction so closely as to constitute an immediate 
hazard during the time when such turning vehicle is moving across or within the intersection.

  2.  Vehicular traffi , on an approach to an intersection, facin ashing YELLOW ARROW signal 
indication, displayed alone or in combination with another signal indication, is permitted to 
cautiously enter the intersection only to make the movement indicated by such arrow, or other 
such movement as is permitted by other signal indications displayed at the same time.

     Such vehicular traffi , including vehicles turning right or left or making a U-turn, shall 
yield the right-of-way to:

   (a) Pedestrians lawfully within an associated crosswalk, and
   (b) Other vehicles lawfully within the intersection.
     In addition, vehicular traffic urning left or making a U-turn to the left shall yield the 

right-of-way to other vehicles approaching from the opposite direction so closely as to constitute 
an immediate hazard during the time when such turning vehicle is moving across or within 
the intersection.

  3.  Pedestrians facing an ashing yellow signal indication at an intersection, unless otherwise 
directed by a pedestrian signal indication or other traffic ontrol device, are permitted to 
proceed across the roadway within any marked or unmarked associated crosswalk.  Pedestrians 
shall yield the right-of-way to vehicles lawfully within the intersection at the time that the 

ashing yellow signal indication i rst displayed.
  4.  Whe ashing CIRCULAR YELLOW signal indication(s) is displayed as a beacon  

(see Chapter 4L) to supplement another traffic ontrol device, road users are noti ed that there 
is a need to pay extra attention to the message contained thereon or that the regulatory or 
warning requirements of the other traffic ontrol device, which might not be applicable at all 
times, are currently applicable.

 F.  Flashing red signal indications shall have the following meanings:
  1.  Vehicular traffi , on an approach to an intersection, facin ashing CIRCULAR RED signal 

indication shall stop at a clearly marked stop line; but if there is no stop line, before entering the 
crosswalk on the near side of the intersection; or if there is no crosswalk, at the point nearest 
the intersecting roadway where the driver has a view of approaching traffic n the intersecting 
roadway before entering the intersection.  The right to proceed shall be subject to the rules 
applicable after making a stop at a STOP sign.

  2.  Vehicular traffi , on an approach to an intersection, facin ashing RED ARROW signal 
indication if intending to turn in the direction indicated by the arrow shall stop at a clearly 
marked stop line; but if there is no stop line, before entering the crosswalk on the near side of 
the intersection; or if there is no crosswalk, at the point nearest the intersecting roadway where 
the driver has a view of approaching traffic n the intersecting roadway before entering the 
intersection.  The right to proceed with the turn shall be limited to the direction indicated by 
the arrow and shall be subject to the rules applicable after making a stop at a STOP sign.

  3.  Pedestrians facing an ashing red signal indication at an intersection, unless otherwise 
directed by a pedestrian signal indication or other traffic ontrol device, are permitted to 
proceed across the roadway within any marked or unmarked associated crosswalk.  Pedestrians 
shall yield the right-of-way to vehicles lawfully within the intersection at the time that the 

ashing red signal indication i rst displayed.
  4.  Whe ashing CIRCULAR RED signal indication(s) is displayed as a beacon (see Chapter 

4L) to supplement another traffic ontrol device, road users are noti ed that there is a need to 
pay extra attention to the message contained thereon or that the regulatory requirements of the 
other traffic ontrol device, which might not be applicable at all times, are currently applicable.  
Use of this signal indication shall be limited to supplementing STOP (R1-1), DO NOT ENTER 
(R5-1), or WRONG WAY (R5-1a) signs, and to applications where compliance with the 
supplemented traffic ontrol device requires a stop at a designated point.
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Section 4D.05  Application of Steady Signal Indications
Standard:

01  When a traffic ontrol signal is being operated in a steady (stop-and-go) mode, at least one indication in 
each signal face shall be displayed at any given time.

02  A signal face(s) that controls a particular vehicular movement during any interval of a cycle shall 
control that same movement during all intervals of the cycle.

03  Steady signal indications shall be applied as follows:
 A.  A steady CIRCULAR RED signal indication:
  1.  Shall be displayed when it is intended to prohibit traffi , except pedestrians directed by a 

pedestrian signal head, from entering the intersection or other controlled area.  Turning after 
stopping is permitted as stated in Item C.1 in Paragraph 3 of Section 4D.04.

  2.  Shall be displayed with the appropriate GREEN ARROW signal indications when it is intended 
to permit traffic o make a speci ed turn or turns, and to prohibit traffic f om proceeding 
straight ahead through the intersection or other controlled area, except in protected only mode 
operation (see Sections 4D.19 and 4D.23), or in protected/permissive mode operation with 
separate turn signal faces (see Sections 4D.20 and 4D.24).

 B.  A steady CIRCULAR YELLOW signal indication:
  1.  Shall be displayed following a CIRCULAR GREEN or straight-through GREEN ARROW 

signal indication in the same signal face.
  2.  Shall not be displayed in conjunction with the change from the CIRCULAR RED signal 

indication to the CIRCULAR GREEN signal indication.
  3.  Shall be followed by a CIRCULAR RED signal indication except that, when entering 

preemption operation, the return to the previous CIRCULAR GREEN signal indication shall be 
permitted following a steady CIRCULAR YELLOW signal indication (see Section 4D.27).

  4.  Shall not be displayed to an approach from which drivers are turning left permissively or 
making a U-turn to the left permissively unless one of the following conditions exists:

   (a)  A steady CIRCULAR YELLOW signal indication is also simultaneously being displayed to 
the opposing approach;

   (b)  An engineering study has determined that, because of unique intersection conditions, 
the condition described in Item (a) cannot reasonably be implemented without causing 
signifi ant operational or safety problems and that the volume of impacted left-turning or 
U-turning traffic s relatively low, and those left-turning or U-turning drivers are advised 
that a steady CIRCULAR YELLOW signal indication is not simultaneously being displayed 
to the opposing traffic f this operation occurs continuously by the installation near the 
left-most signal head of a W25-1 sign (see Section 2C.48) with the legend ONCOMING 
TRAFFIC HAS EXTENDED GREEN; or

   (c)  Drivers are advised of the operation if it occurs only occasionally, such as during a 
preemption sequence, by the installation near the left-most signal head of a W25-2 sign 
(see Section 2C.48) with the legend ONCOMING TRAFFIC MAY HAVE EXTENDED 
GREEN.

 C.  A steady CIRCULAR GREEN signal indication shall be displayed only when it is intended to 
permit traffic o proceed in any direction that is lawful and practical.

 D.  A steady RED ARROW signal indication shall be displayed when it is intended to prohibit traffi , 
except pedestrians directed by a pedestrian signal head, from entering the intersection or other 
controlled area to make the indicated turn.  Except as described in Item C.2 in Paragraph 3 of 
Section 4D.04, turning on a steady RED ARROW signal indication shall not be permitted.

 E.  A steady YELLOW ARROW signal indication:
  1.  Shall be displayed in the same direction as a GREEN ARROW signal indication following a 

GREEN ARROW signal indication in the same signal face, unless:
    (a)  The GREEN ARROW signal indication and a CIRCULAR GREEN (or straight-through 

GREEN ARROW) signal indication terminate simultaneously in the same signal face, or
   (b)  The green arrow is a straight-through GREEN ARROW (see Item B.1).
  2.  Shall be displayed in the same direction a ashing YELLOW ARROW signal indication 

o ashing RED ARROW signal indication followin ashing YELLOW ARROW signal 
indication o ashing RED ARROW signal indication in the same signal face, when the 

ashing arrow indication is displayed as part of a steady mode operation, if the signal face will 
subsequently display a steady red signal indication.
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  3.  Shall not be displayed in conjunction with the change from a steady RED ARROW ashing 
RED ARROW, o ashing YELLOW ARROW signal indication to a GREEN ARROW signal 
indication, except when entering preemption operation as provided in Item 5(a).

  4.  Shall not be displayed when any con icting vehicular movement has a green or yellow signal 
indication (except for the situation regarding U-turns to the left provided in Paragraph 4) or any 
con icting pedestrian movement has a WALKING PERSON (symbolizing WALK) o ashing 
UPRAISED HAND (symbolizing DONT WALK) signal indication, except that a steady left-turn  
(or U-turn to the left) YELLOW ARROW signal indication used to terminat ashing left-turn 
(or U-turn to the left) YELLOW ARROW o ashing left-turn (or U-turn to the left) RED 
ARROW signal indication in a signal face controlling a permissive left-turn (or U-turn to the 
left) movement as described in Sections 4D.18 and 4D.20 shall be permitted to be displayed when 
a CIRCULAR YELLOW signal indication is displayed for the opposing through movement.  
Vehicles departing in the same direction shall not be considered in con ict if, for each turn 
lane with moving traffi , there is a separate departing lane, and pavement markings or raised 
channelization clearly indicate which departure lane to use.

  5.  Shall not be displayed to terminat ashing arrow signal indication on an approach from 
which drivers are turning left permissively or making a U-turn to the left permissively unless 
one of the following conditions exists:

   (a)  A steady CIRCULAR YELLOW signal indication is also simultaneously being displayed to 
the opposing approach;

   (b)  An engineering study has determined that, because of unique intersection conditions, 
the condition described in Item (a) cannot reasonably be implemented without causing 
signifi ant operational or safety problems and that the volume of impacted left-turning or 
U-turning traffic s relatively low, and those left-turning or U-turning drivers are advised 
that a steady CIRCULAR YELLOW signal indication is not simultaneously being displayed 
to the opposing traffic f this operation occurs continuously by the installation near the 
left-most signal head of a W25-1 sign (see Section 2C.48) with the legend ONCOMING 
TRAFFIC HAS EXTENDED GREEN; or

   (c)  Drivers are advised of the operation if it occurs only occasionally, such as during a 
preemption sequence, by the installation near the left-most signal head of a W25-2 sign 
(see Section 2C.48) with the legend ONCOMING TRAFFIC MAY HAVE EXTENDED 
GREEN.

  6.  Shall be terminated by a RED ARROW signal indication for the same direction or a 
CIRCULAR RED signal indication except:

   (a)  When entering preemption operation, the display of a GREEN ARROW signal indication or  
ashing arrow signal indication shall be permitted following a steady YELLOW ARROW 

signal indication.
   (b)  When the movement controlled by the arrow is to continue on a permissive mode basis 

during an immediately following CIRCULAR GREEN o ashing YELLOW ARROW 
signal indication.

 F.  A steady GREEN ARROW signal indication:
  1.  Shall be displayed only to allow vehicular movements, in the direction indicated, that are not in 

con ict with other vehicles moving on a green or yellow signal indication and are not in con ict 
with pedestrians crossing in compliance with a WALKING PERSON (symbolizing WALK) or 

ashing UPRAISED HAND (symbolizing DONT WALK) signal indication.  Vehicles departing 
in the same direction shall not be considered in con ict if, for each turn lane with moving 
traffi , there is a separate departing lane, and pavement markings or raised channelization 
clearly indicate which departure lane to use.

  2.  Shall be displayed on a signal face that controls a left-turn movement when said movement is 
not in con ict with other vehicles moving on a green or yellow signal indication (except for the 
situation regarding U-turns provided in Paragraph 4) and is not in con ict with pedestrians 
crossing in compliance with a WALKING PERSON (symbolizing WALK) o ashing 
UPRAISED HAND (symbolizing DONT WALK) signal indication.  Vehicles departing in the 
same direction shall not be considered in con ict if, for each turn lane with moving traffi , there 
is a separate departing lane, and pavement markings or raised channelization clearly indicate 
which departure lane to use.

  3. Shall not be required on the stem of a T-intersection or for turns from a one-way street.
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04  

05  

06  

07  

Standard:
08  If supplemental signal faces are used, the following limitations shall apply:

 A.  Left-turn arrows and U-turn arrows to the left shall not be used in near-right signal faces.
 B.  Right-turn arrows and U-turn arrows to the right shall not be used in far-left signal faces.  A 

far-side median-mounted signal face shall be considered a far-left signal for this application.
09  A straight-through RED ARROW signal indication or a straight-through YELLOW ARROW 

signal indication shall not be displayed on any signal face, either alone or in combination with any other 
signal indication.

10  The following combinations of signal indications shall not be simultaneously displayed on any one 
signal face:
 A.  CIRCULAR RED with CIRCULAR YELLOW;
 B.  CIRCULAR GREEN with CIRCULAR RED; or
 C.  Straight-through GREEN ARROW with CIRCULAR RED;

11  Additionally, the above combinations shall not be simultaneously displayed on an approach as a result 
of the combination of displays from multiple signal faces unless the display is created by a signal face(s) 
devoted exclusively to the control of a right-turning movement and:
 A.  The signal face(s) controlling the right-turning movement is visibility-limited from the adjacent 

through movement or positioned to minimize potential confusion to approaching road users, or
 B.  A RIGHT TURN SIGNAL (R10-10) sign (see Sections 4D.21 through 4D.24) is mounted adjacent to 

the signal face(s) controlling the right-turning movement.
12  The following combinations of signal indications shall not be simultaneously displayed on any one signal 

face or as a result of the combination of displays from multiple signal faces on an approach:
 A.  CIRCULAR GREEN with CIRCULAR YELLOW;
 B.  Straight-through GREEN ARROW with CIRCULAR YELLOW;
 C.  GREEN ARROW with YELLOW ARROW pointing in the same direction;
 D.  RED ARROW with YELLOW ARROW pointing in the same direction; or
 E.  GREEN ARROW with RED ARROW pointing in the same direction.

13  Except as otherwise provided in Sections 4F.03 and 4G.04, the same signal section shall not be used 
to display bot ashing yellow and a steady yellow indication during steady mode operation.  Except as 
otherwise provided in Sections 4D.18, 4D.20, 4D.22, and 4D.24, the same signal section shall not be used to 
display bot ashing red and a steady red indication during steady mode operation.

14  
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Section 4D.06  Signal Indications – Design, Illumination, Color, and Shape
Standard:

01  Each signal indication, except those used for pedestrian signal heads and lane-use control signals, shall 
be circular or arrow.

02  Letters or numbers (including those associated with countdown displays) shall not be displayed as part 
of a vehicular signal indication.

03  Strobes shall not be used within or adjacent to any signal indication.
04  Except for th ashing signal indications and the pre-emption con rmation lights that are expressly 

allowed by the provisions of this Chapter ashing displays shall not be used within or adjacent to any 
signal indications.

05  Each circular signal indication shall emit a single color: red, yellow, or green.
06  Each arrow signal indication shall emit a single color: red, yellow, or green except that the alternate 

display (dual-arrow signal section) of a GREEN ARROW and a YELLOW ARROW signal indication, both 
pointing in the same direction, shall be permitted, provided that they are not displayed simultaneously.

07  The arrow, which shall show only one direction, shall be the only illuminated part of an arrow 
signal indication.

08  Arrows shall be pointed:
 A.  Vertically upward to indicate a straight-through movement, or
 B.  Horizontally in the direction of the turn to indicate a turn at approximately or greater than a right 

angle, or
 C.  Upward with a slope at an angle approximately equal to that of the turn if the angle of the turn is 

substantially less than a right angle, or
 D.  In a manner that directs the driver through the turn if a U-turn 

arrow is used (see Figure 4D-1).
09  Except as provided in Paragraph 10, the requirements of 

the publication entitled “Vehicle Traffic ontrol Signal Heads” 
(see Section 1A.11) that pertain to the aspects of the signal head design 
that affect the display of the signal indications shall be met.

10  

Standard:
11  References to signal lenses in this section shall not be used to limit signal optical units to incandescent 

lamps within optical assemblies that include lenses.

12  

13  

Section 4D.07  Size of Vehicular Signal Indications
Standard:

01  There shall be two nominal diameter sizes for vehicular signal indications: 8 inches and 12 inches.
02  Except as provided in Paragraph 3 below, 12-inch signal indications shall be used for all signal sections 

in all new signal faces.

03  

Figure 4D-1.  Example of 
U-Turn Signal Face
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04  

Section 4D.08  Positions of Signal Indications Within a Signal Face – General

01  

Standard:
02  Unless otherwise provided in this Manual for a particular application, each signal face at a signalized 

location shall have three, four, o ve signal sections.   Unless otherwise provided in this Manual for a 
particular application, if a vertical signal face includes a cluster (see Section 4D.09), the signal face shall 
have at least three vertical positions.

03  A single-section signal face shall be permitted at a traffic ontrol signal if it consists of a 
continuously-displayed GREEN ARROW signal indication that is being used to indicate a continuous 
movement.

04  The signal sections in a signal face shall be arranged in a vertical or horizontal straight line, except as 
otherwise provided in Section 4D.09.

05  The arrangement of adjacent signal sections in a signal face shall follow the relative positions listed in 
Sections 4D.09 or 4D.10, as applicable.

06  If a signal section that displays a CIRCULAR YELLOW signal indication is used, it shall be located 
between the signal section that displays the red signal indication and all other signal sections.

07  If a U-turn arrow signal section is used in a signal face for a U-turn to the left, its position in the signal 
face shall be the same as stated in Sections 4D.09 and 4D.10 for a left-turn arrow signal section of the same 
color.  If a U-turn arrow signal section is used in a signal face for a U-turn to the right, its position in the 
signal face shall be the same as stated in Sections 4D.09 and 4D.10 for a right-turn arrow signal section of 
the same color.

08  A U-turn arrow signal indication pointing to the left shall not be used in a signal face that also contains 
a left-turn arrow signal indication.  A U-turn arrow signal indication pointing to the right shall not be used 
in a signal face that also contains a right-turn arrow signal indication.

09  

10  

11  

Section 4D.09  Positions of Signal Indications Within a Vertical Signal Face
Standard:

01  In each vertically-arranged signal face, all signal sections that display red signal indications shall be 
located above all signal sections that display yellow and green signal indications.

02  In vertically-arranged signal faces, each signal section that displays a YELLOW ARROW signal 
indication shall be located above the signal section that displays the GREEN ARROW signal indication to 
which it applies.
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03  The relative positions of signal sections in a vertically-arranged signal face, from top to bottom, shall be 
as follows:
 CIRCULAR RED
 Steady and/o ashing left-turn RED ARROW
 Steady and/o ashing right-turn RED ARROW
 CIRCULAR YELLOW
 CIRCULAR GREEN
 Straight-through GREEN ARROW
 Steady left-turn YELLOW ARROW
 Flashing left-turn YELLOW ARROW
 Left-turn GREEN ARROW
 Steady right-turn YELLOW ARROW
 Flashing right-turn YELLOW ARROW

 Right-turn GREEN ARROW
04  If a dual-arrow signal section (capable of alternating between the display of a GREEN ARROW and 

a YELLOW ARROW signal indication) is used in a vertically-arranged signal face, the dual-arrow signal 
section shall occupy the same position relative to the other sections as the signal section that displays the 
GREEN ARROW signal indication in a vertically-arranged signal face would occupy.

05  

Standard:
06  Such clusters shall be limited to the following:

 A.  Two identical signal sections,
 B.   Two or three different signal sections that display signal indications of the same color, or
 C.  For only the specific ase described in Section 4D.25 (see Drawing B of Figure 4D-20), two signal 

sections, one of which displays a GREEN ARROW signal indication and the other of which displays  
ashing YELLOW ARROW signal indication.

07  The signal section that display ashing yellow signal indication during steady mode operation:
 A.  Shall not be placed in the same vertical position as the signal section that displays a steady yellow 

signal indication, and
 B.  Shall be placed below the signal section that displays a steady yellow signal indication.

A - Vertical signal faces

B - Horizontal signal faces

C - Single-section for continuous movement

Figure 4D-2.  Typical Arrangements of Signal Sections in Signal Faces 
That Do Not Control Turning Movements
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08  

Section 4D.10  Positions of Signal Indications Within a Horizontal Signal Face
Standard:

01  In each horizontally-arranged signal face, all signal sections that display red signal indications shall be 
located to the left of all signal sections that display yellow and green signal indications.

02  In horizontally-arranged signal faces, each signal section that displays a YELLOW ARROW signal 
indication shall be located to the left of the signal section that displays the GREEN ARROW signal 
indication to which it applies.

03  The relative positions of signal sections in a horizontally-arranged signal face, from left to right, shall be 
as follows:
 CIRCULAR RED
 Steady and/o ashing left-turn RED ARROW
 Steady and/o ashing right-turn RED ARROW
 CIRCULAR YELLOW
 Steady left-turn YELLOW ARROW
 Flashing left-turn YELLOW ARROW
 Left-turn GREEN ARROW
 CIRCULAR GREEN
 Straight-through GREEN ARROW
 Steady right-turn YELLOW ARROW
 Flashing right-turn YELLOW ARROW
 Right-turn GREEN ARROW

04  If a dual-arrow signal section (capable of alternating between the display of a GREEN ARROW and 
a YELLOW ARROW signal indication) is used in a horizontally-arranged signal face, the signal section 
that displays the dual left-turn arrow signal indication shall be located immediately to the right of the 
signal section that displays the CIRCULAR YELLOW signal indication, the signal section that displays the 
straight-through GREEN ARROW signal indication shall be located immediately to the right of the signal 
section that displays the CIRCULAR GREEN signal indication, and the signal section that displays the dual 
right-turn arrow signal indication shall be located to the right of all other signal sections.

05  The signal section that display ashing yellow signal indication during steady mode operation:
 A.  Shall not be placed in the same horizontal position as the signal section that displays a steady yellow 

signal indication, and
 B.  Shall be placed to the right of the signal section that displays a steady yellow signal indication.

Section 4D.11  Number of Signal Faces on an Approach
Standard:

01  The signal faces for each approach to an intersection or a midblock location shall be provided as 
follows:
 A.  If a signalized through movement exists on an approach, a minimum of two primary signal faces 

shall be provided for the through movement.  If a signalized through movement does not exist on 
an approach, a minimum of two primary signal faces shall be provided for the signalized turning 
movement that is considered to be the major movement from the approach (also see Section 4D.25).

 B.  See Sections 4D.17 through 4D.20 for left-turn (and U-turn to the left) signal faces.
 C.  See Sections 4D.21 through 4D.24 for right-turn (and U-turn to the right) signal faces.

02  

03  
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04  

05  

06  

07  

Figure 4D-3.  Recommended Vehicular Signal Faces for Approaches
with Posted, Statutory, or 85th-Percentile Speed of 45 mph or Higher

Legend

Direction of travel

Recommended location for overhead 
R-Y-G primary signal face for through 
or through/right lane

Overhead primary left-turn signal face as determined by selected 
mode of left-turn operation

Possible location for a supplemental R-Y-G signal face

If a protected-permissive left-turn mode is used 
(see Section 4D.20) with a shared signal face, the 
left-most through lane face will be the “shared” 
signal face, will contain appropriate left-turn arrow 
indications in addition to circular R-Y-G, and will 
be located over the projection of the lane line 
between the left-turn and through lanes.

Notes:
 1. Signal faces for only one direction and only one possible set of geometrics (number of lanes, etc.) are illustrated.  If there 

are fewer or more than two through lanes on the approach, see Table 4D-2.
 2. Any primary left-turn and/or right-turn signal faces, as determined by Sections 4D.17 through 4D.24, should be overhead 

for each exclusive turn lane.
 3. One or more pole-mounted or overhead supplemental faces should be considered, based on the geometrics of the 

approach, to maximize visibility for approaching traffic.
 4. All signal faces should have backplates.
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08  

Section 4D.12  Visibility, Aiming, and Shielding of Signal Faces
Standard:

01  The primary consideration in signal face placement, aiming, and adjustment shall be to optimize the 
visibility of signal indications to approaching traffi .

02  Road users approaching a signalized intersection 
or other signalized area, such as a midblock 
crosswalk, shall be given a clear and unmistakable 
indication of their right-of-way assignment.

03  The geometry of each intersection to be 
signalized, including vertical grades, horizontal 
curves, and obstructions as well as the lateral and 
vertical angles of sight toward a signal face, as 
determined by typical driver-eye position, shall be 
considered in determining the vertical, longitudinal, 
and lateral position of the signal face.

04  

Table 4D-1.  Recommended Minimum Number of Primary Signal Faces for  
Through Traffic on Approaches with Posted, Statutory,  

or 85th-Percentile Speed of 45 mph or Higher

Number of Through 
Lanes on Approach

Total Number of Primary 
Through Signal Faces for 

Approach*

Minimum Number of 
Overhead-Mounted 

Primary Through Signal 
Faces for Approach

1 2 1

2 2 1

3 3 2**

4 or more 4 or more 3**

NOTES:    *  A minimum of two through signal faces is always required (See Section 4D.11).  
These recommended numbers of through signal faces may be exceeded.  Also, see 
cone of vision requirements otherwise indicated in Section 4D.13.

 **  If practical, all of the recommended number of primary through signal faces should 
be located overhead.

Table 4D-2.  Minimum Sight  
Distance for Signal Visibility

85th-Percentile Speed Minimum Sight Distance

20 mph 175 feet

25 mph 215 feet

30 mph 270 feet

35 mph 325 feet

40 mph 390 feet

45 mph 460 feet

50 mph 540 feet

55 mph 625 feet

60 mph 715 feet

Note:   Distances in this table are derived from stopping sight 
distance plus an assumed queue length for shorter cycle 
lengths (60 to 75 seconds).
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05  

06  

Standard:
07  If approaching traffic oes not have a continuous view of at least two signal faces for at least the 

minimum sight distance shown in Table 4D-2, a sign (see Section 2C.36) shall be installed to warn 
approaching traffic f the traffic ontrol signal.

08  

09  

10  

11  

12  

Standard:
13  In cases where irregular street design necessitates placing signal faces for different street approaches 

with a comparatively small angle between their respective signal indications, each signal indication 
shall, to the extent practical, be visibility-limited by signal visors, signal louvers, or other means so that 
an approaching road user’s view of the signal indication(s) controlling movements on other approaches 
is minimized.

14  Signal visors exceeding 12 inches in length shall not be used on free-swinging signal faces.

15  

16  

17  

18  

19  

Standard:
20  The inside of signal visors (hoods), the entire surface of louvers an ns, and the front surface of 

backplates shall have a dull blac nish to minimize light re ection and to increase contrast between the 
signal indication and its background.
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Section 4D.13  Lateral Positioning of Signal Faces
Standard:

01  At least one and preferably both of the minimum of two primary signal faces required for the through 
movement (or the major turning movement if there is no through movement) on the approach shall be 
located between two lines intersecting with the center of the approach at a point 10 feet behind the stop line, 
one making an angle of approximately 20 degrees to the right of the center of the approach extended, and 
the other making an angle of approximately 20 degrees to the left of the center of the approach extended. 
The signal face that satis es this requirement shall simultaneously satisfy the longitudinal placement 
requirement described in Section 4D.14 (see Figure 4D-4).

180 ft***

120 ft**

40 ft*

10 ft

20º20º
Center of approach

X
X/2

    * Minimum distance of signal faces from
 stop line

  ** Maximum distance from stop line for 8-inch 
 signal face

*** Maximum distance from stop line for 12-inch
 signal faces, unless a near-side supplemental 
 signal face is used

Figure 4D-4.  Lateral and Longitudinal Location of Primary Signal Faces
Location of primary signal faces within these areas:

12-inch signal indications, or 8-inch 
signal indications if used based on 
the Option in Section 4D.07

12-inch signal indications

Notes:
 1. See Section 4D.11 for approaches with posted, statutory, or 85th-percentile speeds of 45 mph or higher
 2. See Section 4D.13 regarding location of signal faces that display a CIRCULAR GREEN signal indication
  for a permissive left-turn movement on approaches with an exclusive left-turn lane or lanes
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02  If both of the minimum of two primary signal faces required for the through movement (or the major 
turning movement if there is no through movement) on the approach are post-mounted, they shall both be 
on the far side of the intersection, one on the right and one on the left of the approach lane(s).

03  The required signal faces for through traffic n an approach shall be located not less than 8 feet apart 
measured horizontally perpendicular to the approach between the centers of the signal faces.

04  If more than one separate turn signal face is provided for a turning movement  and if one or both of the 
separate turn signal faces are located over the roadway, the signal faces shall be located not less than 8 feet 
apart measured horizontally perpendicular to the approach between the centers of the signal faces.

05  

06  

Standard:
07  If an exclusive left-turn, right-turn, or U-turn lane is present on an approach and if a primary separate 

turn signal face controlling that lane is mounted over the roadway, the primary separate turn signal face 
shall not be positioned any further to the right than the extension of the right-hand edge of the exclusive 
turn lane or any further to the left than the extension of the left-hand edge of the exclusive turn lane.

08  Supplemental turn signal faces mounted over the roadway shall not be subject to the positioning 
requirements in the previous paragraph.

09  

Standard:
10  If supplemental post-mounted signal faces are used, the following limitations shall apply:

 A.  Left-turn arrows and U-turn arrows to the left shall not be used in near-right signal faces.
 B.  Right-turn arrows and U-turn arrows to the right shall not be used in far-left signal faces.  A 

far-side median-mounted signal face shall be considered a far-left signal for this application.

Section 4D.14  Longitudinal Positioning of Signal Faces
Standard:

01  Except where the width of an intersecting roadway or other conditions make it physically impractical, 
the signal faces for each approach to an intersection or a midblock location shall be provided as follows:
 A.  A signal face installed to satisfy the requirements for primary left-turn signal faces (see Sections 

4D.17 through 4D.20) and primary right-turn signal faces (see Sections 4D.21 through 4D.24), 
and at least one and preferably both of the minimum of two primary signal faces required for 
the through movement (or the major turning movement if there is no through movement) on the 
approach shall be located:

  1. No less than 40 feet beyond the stop line,
  2.  No more than 180 feet beyond the stop line unless a supplemental near-side signal face is 

provided, and
  3. As near as practical to the line of the driver’s normal view, if mounted over the roadway.
  The primary signal face that satis es this requirement shall simultaneously satisfy the lateral  
  placement requirement described in Section 4D.13 (see Figure 4D-4).
 B.  Where the nearest signal face is located between 150 and 180 feet beyond the stop line, engineering 

judgment of the conditions, including the worst-case visibility conditions, shall be used to determine 
if the provision of a supplemental near-side signal face would be benefi ial.

02  

03  

ENGINEERING-PDH.COM 
| TRA-116 |



Section 4D.15  Mounting Height of Signal Faces
Standard:

01  The top of the signal housing of a vehicular signal face located over any portion of a highway that can 
be used by motor vehicles shall not be more than 25.6 feet above the pavement.

02  For viewing distances between 40 and 53 feet from the stop line, the maximum mounting height to the 
top of the signal housing shall be as shown in Figure 4D-5.

03  The bottom of the signal housing and any related attachments to a vehicular signal face located over 
any portion of a highway that can be used by motor vehicles shall be at least 15 feet above the pavement.

04  The bottom of the signal housing (including brackets) of a vehicular signal face that is vertically 
arranged and not located over a roadway:
 A.  Shall be a minimum of 8 feet and a maximum of 19 feet above the sidewalk or, if there is no 

sidewalk, above the pavement grade at the center of the roadway.
 B.  Shall be a minimum of 4.5 feet and a maximum of 19 feet above the median island grade of a center 

median island if located on the near side of the intersection.
05  The bottom of the signal housing (including brackets) of a vehicular signal face that is horizontally 

arranged and not located over a roadway:
 A.  Shall be a minimum of 8 feet and a maximum of 22 feet above the sidewalk or, if there is no 

sidewalk, above the pavement grade at the center of the roadway.
 B.  Shall be a minimum of 4.5 feet and a maximum of 22 feet above the median island grade of a center 

median island if located on the near side of the intersection.

Section 4D.16  Lateral Offset (Clearance) of Signal Faces
Standard:

01  Signal faces mounted at the side of a roadway with curbs at less than 15 feet from the bottom of the 
housing and any related attachments shall have a horizontal offset of not less than 2 feet from the face of a 
vertical curb, or if there is no curb, not less than 2 feet from the edge of a shoulder.

Section 4D.17  Signal Indications for Left-Turn Movements – General
Standard:

01  In Sections 4D.17 through 4D.20, provisions applicable to left-turn movements and left-turn lanes shall 
also apply to signal indications for U-turns to the left that are provided at locations where left turns are 
prohibited or not geometrically possible.

25.6

Height to 
Top of 
Signal 

Housing
Above 

Pavement, 
Feet

25

24

23

22

21

40 41 42 43 44 45 46 47 48 49 50 51 52 53

Horizontal Distance from Stop Line, Feet

Figure 4D-5.  Maximum Mounting Height of Signal Faces Located Between
40 Feet and 53 Feet from Stop Line
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02  

03  

Standard:
04  During a permissive left-turn movement, the signal faces for through traffic n the opposing approach 

shall simultaneously display green or steady yellow signal indications.  If pedestrians crossing the lane or 
lanes used by the permissive left-turn movement to depart the intersection are controlled by pedestrian 
signal heads, the signal indications displayed by those pedestrian signal heads shall not be limited to any 
particular display during the permissive left-turn movement.

05  During a protected left-turn movement, the signal faces for through traffic n the opposing approach 
shall simultaneously display steady CIRCULAR RED signal indications.  If pedestrians crossing the lane or 
lanes used by the protected left-turn movement to depart the intersection are controlled by pedestrian signal 
heads, the pedestrian signal heads shall display a steady UPRAISED HAND (symbolizing DONT WALK) 
signal indication during the protected left-turn movement.

06  A protected only mode left-turn movement that does not begin and terminate at the same time as the 
adjacent through movement shall not be provided on an approach unless an exclusive left-turn lane exists.

07  A yellow change interval for the left-turn movement shall not be displayed when the status of the 
left-turn operation is changing from permissive to protected within any given signal sequence.

08  If the operating mode changes among the protected only mode and/or the protected/permissive mode 
and/or the permissive only mode during different periods of the day or as traffic onditions change, the 
requirements in Sections 4D.18 through 4D.20 that are appropriate to that mode of operation shall be met, 
subject to the following:
 A.  The CIRCULAR GREEN and CIRCULAR YELLOW signal indications shall not be displayed 

when operating in the protected only mode.
 B.  The left-turn GREEN ARROW and left-turn YELLOW ARROW signal indications shall not be 

displayed when operating in the permissive only mode.

09  

10  
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11  

12  

13  

Section 4D.18  Signal Indications for Permissive Only Mode Left-Turn Movements
Standard:

01  If a shared signal face is provided for a permissive only mode left turn, it shall meet the following 
requirements (see Figure 4D-6):
 A.  It shall be capable of displaying the following signal indications: steady CIRCULAR RED, steady 

CIRCULAR YELLOW, and CIRCULAR GREEN.  Only one of the three indications shall be 
displayed at any given time.

 B.  During the permissive left-turn movement, a CIRCULAR GREEN signal indication shall be 
displayed.

 C.  A permissive only shared signal face, regardless of where it is positioned and regardless of how 
many adjacent through signal faces are provided, shall always simultaneously display the same color 
of circular indication that the adjacent through signal face or faces display.

 D.  If the permissive only mode is not the only left-turn mode used for the approach, the signal 
face shall be the same shared signal face that is used for the protected/permissive mode 
(see Section 4D.20) except that the left-turn GREEN ARROW and left-turn YELLOW ARROW 
signal indications shall not be displayed when operating in the permissive only mode.

02  If a separate left-turn signal face is being operated in a permissive only left-turns mode, a CIRCULAR 
GREEN signal indication shall not be used in that face.

03  If a separate left-turn signal face is being operated in a permissive only left-turn mode an ashing 
left-turn YELLOW ARROW signal indication is provided, it shall meet the following requirements 
(see Figure 4D-7):
 A.  It shall be capable of displaying the following signal indications: steady left-turn RED ARROW, 

steady left-turn YELLOW ARROW, an ashing left-turn YELLOW ARROW.  Only one of the 
three indications shall be displayed at any given time.

A - Typical position

B - Typical arrangements

Figure 4D-6.  Typical Position and Arrangements of Shared Signal Faces
for Permissive Only Mode Left Turns
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 B.  During the permissive left-turn movement ashing left-turn YELLOW ARROW signal indication 
shall be displayed.

 C.  A steady left-turn YELLOW ARROW signal indication shall be displayed following th ashing  
left-turn YELLOW ARROW signal indication.

 D.  It shall be permitted to displa ashing left-turn YELLOW ARROW signal indication for a 
permissive left-turn movement while the signal faces for the adjacent through movement display 
steady CIRCULAR RED signal indications and the opposing left-turn signal faces display left-turn 
GREEN ARROW signal indications for a protected left-turn movement.

 E.  During steady mode (stop-and-go) operation, the signal section that displays the steady left-turn 
YELLOW ARROW signal indication during change intervals shall not be used to display the 

ashing left-turn YELLOW ARROW signal indication for permissive left turns.
 F.  Durin ashing mode operation (see Section 4D.30), the display o ashing left-turn YELLOW 

ARROW signal indication shall be only from the signal section that displays a steady left-turn 
YELLOW ARROW signal indication during steady mode (stop-and-go) operation.

 G.  If the permissive only mode is not the only left-turn mode used for the approach, the signal face 
shall be the same separate left-turn signal face wit ashing YELLOW ARROW signal indication 
that is used for the protected/permissive mode (see Section 4D.20) except that the left-turn GREEN 
ARROW signal indication shall not be displayed when operating in the permissive only mode.

04  

Standard:
05  If a separate left-turn signal face is being operated in a permissive only left-turn mode an ashing 

left-turn RED ARROW signal indication is provided, it shall meet the following requirements  
(see Figure 4D-8):
 A.  It shall be capable of displaying the following signal indications: steady o ashing left-turn  

RED ARROW, steady left-turn YELLOW ARROW, and left-turn GREEN ARROW.  Only one  
of the three indications shall be displayed at any given time.  The GREEN ARROW indication 
is required in order to provide a three-section signal face, but shall not be displayed during the 
permissive only mode.

 B.  During the permissive left-turn movement ashing left-turn RED ARROW signal indication shall 
be displayed, thus indicating that each and every vehicle must successively come to a full stop before 
making a permissive left turn.

Figure 4D-7.  Typical Position and Arrangements of Separate Signal Faces
with Flashing Yellow Arrow for Permissive Only Mode Left Turns

A - Typical position

B - Typical arrangements
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 C.  A steady left-turn YELLOW ARROW signal indication shall be displayed following th ashing  
left-turn RED ARROW signal indication.

 D.  It shall be permitted to displa ashing left-turn RED ARROW signal indication for a permissive 
left-turn movement while the signal faces for the adjacent through movement display steady 
CIRCULAR RED signal indications and the opposing left-turn signal faces display left-turn 
GREEN ARROW signal indications for a protected left-turn movement.

 E.  A supplementary sign shall not be required.  If used, it shall be a LEFT TURN YIELD ON 
FLASHING RED ARROW AFTER STOP (R10-27) sign (see Figure 2B-27).

06  

Section 4D.19  Signal Indications for Protected Only Mode Left-Turn Movements
Standard:

01  A shared signal face shall not be used for protected only mode left turns unless the CIRCULAR 
GREEN and left-turn GREEN ARROW signal indications always begin and terminate together.  If a 
shared signal face is provided for a protected only mode left turn, it shall meet the following requirements 
(see Figure 4D-9):
 A.  It shall be capable of displaying the following signal indications: steady CIRCULAR RED, steady 

CIRCULAR YELLOW, CIRCULAR GREEN, and left-turn GREEN ARROW.  Only one of the 
three colors shall be displayed at any given time.

 B.  During the protected left-turn movement, the shared signal face shall simultaneously display both a 
CIRCULAR GREEN signal indication and a left-turn GREEN ARROW signal indication.

 C.  The shared signal face shall always simultaneously display the same color of circular indication that 
the adjacent through signal face or faces display.

 D.  If the protected only mode is not the only left-turn mode used for the approach, the signal face shall 
be the same shared signal face that is used for the protected/permissive mode (see Section 4D.20).

02  

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

A - Typical position
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Standard:
03  If a separate left-turn signal face is provided for a protected only mode left turn, it shall meet the 

following requirements (see Figure 4D-10):
 A.  It shall be capable of displaying, the following signal indications: steady left-turn RED ARROW, 

steady left-turn YELLOW ARROW, and left-turn GREEN ARROW.  Only one of the three 
indications shall be displayed at any given time.  A signal instruction sign shall not be required with 
this set of signal indications.  If used, it shall be a LEFT ON GREEN ARROW ONLY (R10-5) sign 
(see Figure 2B-27).

 B.  During the protected left-turn movement, a left-turn GREEN ARROW signal indication shall be 
displayed.

 C.  A steady left-turn YELLOW ARROW signal indication shall be displayed following the left-turn 
GREEN ARROW signal indication.

 D.  If the protected only mode is not the only left-turn mode used for the approach, the signal face 
shall be the same separate left-turn signal face that is used for the protected/permissive mode 
(see Section 4D.20 and Figures 4D-8 and 4D-12) except that th ashing left-turn YELLOW 
ARROW o ashing left-turn RED ARROW signal indication shall not be displayed when 
operating in the protected only mode.

Figure 4D-9.  Typical Positions and Arrangements of Shared Signal Faces
for Protected Only Mode Left Turns

A - Typical positions

B - Typical arrangements

*

G

R

Y

G

R

Y

G

R

Y

G

R

Y

G

R

Y

G

G

R

Y

G

G

R

Y

GG

R Y G G

* Shared signal face

Legend

Direction of travel

OR
*

Note:  Shared signal faces shall only be used for a protected-only mode 
left turn if the circular green and green left-turn arrow indications 
always begin and terminate together

ENGINEERING-PDH.COM 
| TRA-116 |



Section 4D.20  Signal Indications for Protected/Permissive Mode Left-Turn Movements
Standard:

01  If a shared signal face is provided for a protected/permissive mode left turn, it shall meet the following 
requirements (see Figure 4D-11):
 A.  It shall be capable of displaying the following signal indications: steady CIRCULAR RED, steady 

CIRCULAR YELLOW, CIRCULAR green, steady left-turn YELLOW ARROW, and left-turn 
GREEN ARROW.  Only one of the three circular indications shall be displayed at any given time.  
Only one of the two arrow indications shall be displayed at any given time.  If the left-turn GREEN 
ARROW signal indication and the CIRCULAR GREEN signal indication(s) for the adjacent 
through movement are always terminated together, the steady left-turn YELLOW ARROW signal 
indication shall not be required.

 B.  During the protected left-turn movement, the shared signal face shall simultaneously display a left-
turn GREEN ARROW signal indication and a circular signal indication that is the same color as 
the signal indication for the adjacent through lane on the same approach as the protected left turn.

 C.  A steady left-turn YELLOW ARROW signal indication shall be displayed following the left-turn 
GREEN ARROW signal indication, unless the left-turn GREEN ARROW signal indication and the 
CIRCULAR GREEN signal indication(s) for the adjacent through movement are being terminated 
together.  When the left-turn GREEN ARROW and CIRCULAR GREEN signal indications are 
being terminated together, the required display following the left-turn GREEN ARROW signal 
indication shall be either the display of  a CIRCULAR YELLOW signal indication alone or the 
simultaneous display of the CIRCULAR YELLOW and left-turn YELLOW ARROW signal 
indications.

 D.  During the permissive left-turn movement, the shared signal face shall display only a  
CIRCULAR GREEN signal indication.

 E.  A protected/permissive shared signal face, regardless of where it is positioned and regardless of how 
many adjacent through signal faces are provided, shall always simultaneously display the same color 
of circular indication that the adjacent through signal face or faces display.

 F.  A supplementary sign shall not be required.  If used, it shall be a LEFT TURN YIELD ON GREEN 
(symbolic circular green) (R10-12) sign (see Figure 2B-27).

02  If a separate left-turn signal face is being operated in a protected/permissive left-turn mode, a 
CIRCULAR GREEN signal indication shall not be used in that face.

Figure 4D-10.  Typical Position and Arrangements of Separate Signal Faces
for Protected Only Mode Left Turns 

A - Typical position

B - Typical arrangements
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03  If a separate left-turn signal face is being operated in a protected/permissive left-turn mode and a 
ashing left-turn yellow arrow signal indication is provided, it shall meet the following requirements 

(see Figure 4D-12):
 A.  It shall be capable of displaying the following signal indications: steady left-turn RED ARROW, 

steady left-turn YELLOW ARROW ashing left-turn YELLOW ARROW, and left-turn GREEN 
ARROW.  Only one of the four indications shall be displayed at any given time.

 B.  During the protected left-turn movement, a left-turn GREEN ARROW signal indication shall be 
displayed.

 C.  A steady left-turn YELLOW ARROW signal indication shall be displayed following the left-turn 
GREEN ARROW signal indication.

 D.  During the permissive left-turn movement ashing left-turn YELLOW ARROW signal indication 
shall be displayed.

 E.  A steady left-turn YELLOW ARROW signal indication shall be displayed following th ashing  
left-turn YELLOW ARROW signal indication if the permissive left-turn movement is being 
terminated and the separate left-turn signal face will subsequently display a steady left-turn  
RED ARROW indication.

 F.  It shall be permitted to displa ashing left-turn YELLOW ARROW signal indication for a 
permissive left-turn movement while the signal faces for the adjacent through movement display 
steady CIRCULAR RED signal indications and the opposing left-turn signal faces display left-turn 
GREEN ARROW signal indications for a protected left-turn movement.

 G.  When a permissive left-turn movement is changing to a protected left-turn movement, a left-turn 
GREEN ARROW signal indication shall be displayed immediately upon the termination of the 

ashing left-turn YELLOW ARROW signal indication.  A steady left-turn YELLOW ARROW 
signal indication shall not be displayed between the display of th ashing left-turn YELLOW 
ARROW signal indication and the display of the steady left-turn GREEN ARROW signal 
indication.

Figure 4D-11.  Typical Position and Arrangements of Shared Signal Faces
for Protected/Permissive Mode Left Turns

A - Typical position

B - Typical arrangements
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 H.  The display shall be a four-section signal face except that a three-section signal face containing a  
dual-arrow signal section shall be permitted where signal head height limitations (or lateral 
positioning limitations for a horizontally-mounted signal face) will not permit the use of a four-
section signal face.  The dual-arrow signal section, where used, shall display a GREEN ARROW 
for the protected left-turn movement an ashing YELLOW ARROW for the permissive left-turn 
movement.

 I.  During steady mode (stop-and-go) operation, the signal section that displays the steady left-turn 
YELLOW ARROW signal indication during change intervals shall not be used to display the 

ashing left-turn YELLOW ARROW signal indication for permissive left turns.
 J.  Durin ashing mode operation (see Section 4D.30), the display o ashing left-turn YELLOW 

ARROW signal indication shall be only from the signal section that displays a steady left-turn 
YELLOW ARROW signal indication during steady mode (stop-and-go) operation.

04  

Standard:
05  If a separate left-turn signal face is being operated in a protected/permissive left-turn mode and a 

ashing left-turn RED arrow signal indication is provided, it shall meet the following requirements 
(see Figure 4D-8):
 A.  It shall be capable of displaying the following signal indications: steady o ashing left-turn  

RED ARROW, steady left-turn YELLOW ARROW, and left-turn GREEN ARROW.  Only one  
of the three indications shall be displayed at any given time.

 B.  During the protected left-turn movement, a left-turn GREEN ARROW signal indication shall 
be displayed.

 C.  A steady left-turn YELLOW ARROW signal indication shall be displayed following the left-turn 
GREEN ARROW signal indication.

 D.  During the permissive left-turn movement ashing left-turn RED ARROW signal indication shall 
be displayed.

Figure 4D-12.  Typical Position and Arrangements of Separate Signal Faces with Flashing
Yellow Arrow for Protected/Permissive Mode and Protected Only Mode Left Turns

A - Typical position

B - Typical arrangements
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 E.  A steady left-turn YELLOW ARROW signal indication shall be displayed following th ashing  
left-turn RED ARROW signal indication if the permissive left-turn movement is being 
terminated and the separate left-turn signal face will subsequently display a steady left-turn 
RED ARROW indication.

 F.  When a permissive left-turn movement is changing to a protected left-turn movement, a left-turn 
GREEN ARROW signal indication shall be displayed immediately upon the termination of the 

ashing left-turn RED ARROW signal indication.  A steady left-turn YELLOW ARROW signal 
indication shall not be displayed between the display of th ashing left-turn RED ARROW signal 
indication and the display of the steady left-turn GREEN ARROW signal indication.

 G.  It shall be permitted to displa ashing left-turn RED ARROW signal indication for a permissive 
left-turn movement while the signal faces for the adjacent through movement display steady 
CIRCULAR RED signal indications and the opposing left-turn signal faces display left-turn  
GREEN ARROW signal indications for a protected left-turn movement.

 H.  A supplementary sign shall not be required.  If used, it shall be a LEFT TURN YIELD ON 
FLASHING RED ARROW AFTER STOP (R10-27) sign (see Figure 2B-27).

06  

Section 4D.21  Signal Indications for Right-Turn Movements – General
Standard:

01  In Sections 4D.21 through 4D.24, provisions applicable to right-turn movements and right-turn lanes 
shall also apply to signal indications for U-turns to the right that are provided at locations where right turns 
are prohibited or not geometrically possible.

02  

Standard:
03  During a permissive right-turn movement, the signal faces, if any, that exclusively control U-turn traffic

that con icts with the permissive right-turn movement (see Item F.1 in Section 4D.05) shall simultaneously 
display steady U-turn RED ARROW signal indications.  If pedestrians crossing the lane or lanes used by 
the permissive right-turn movement to depart the intersection are controlled by pedestrian signal heads, the 
signal indications displayed by those pedestrian signal heads shall not be limited to any particular display 
during the permissive right-turn movement.

04  During a protected right-turn movement, the signal faces for left-turn traffi , if any, on the opposing 
approach shall not simultaneously display a steady left-turn GREEN ARROW or steady left-turn 
YELLOW ARROW signal indication, and signal faces, if any, that exclusively control U-turn traffic hat 
con icts with the protected right-turn movement (see Item F.1 in Section 4D.05) shall simultaneously 
display steady U-turn RED ARROW signal indications.  If pedestrians crossing the lane or lanes used by 
the protected right-turn movement to depart the intersection are controlled by pedestrian signal heads, 
the pedestrian signal heads shall display a steady UPRAISED HAND (symbolizing DONT WALK) signal 
indication during the protected right-turn movement.

05  A protected only mode right-turn movement that does not begin and terminate at the same time as the 
adjacent through movement shall not be provided on an approach unless an exclusive right-turn lane exists.

06  A yellow change interval for the right-turn movement shall not be displayed when the status of the 
right-turn operation is changing from permissive to protected within any given signal sequence.
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07  If the operating mode changes among the protected only mode and/or the protected/permissive mode 
and/or the permissive only mode during different periods of the day or as traffic onditions change, the 
requirements in Sections 4D.22 through 4D.24 that are appropriate to that mode of operation shall be met, 
subject to the following:
 A.  The CIRCULAR GREEN and CIRCULAR YELLOW signal indications shall not be displayed 

when operating in the protected only mode.
 B.  The right-turn GREEN ARROW and right-turn YELLOW ARROW signal indications shall not be 

displayed when operating in the permissive only mode.

08  

09  

10  

11  

12  

Section 4D.22  Signal Indications for Permissive Only Mode Right-Turn Movements
Standard:

01  If a shared signal face is provided for a permissive only mode right turn, it shall meet the following 
requirements (see Figure 4D-13):
 A.  It shall be capable of displaying the following signal indications: steady CIRCULAR RED, steady 

CIRCULAR YELLOW, and CIRCULAR GREEN.  Only one of the three indications shall be 
displayed at any given time.

 B.  During the permissive right-turn movement, a CIRCULAR GREEN signal indication shall be 
displayed.

 C.  A permissive only shared signal face, regardless of where it is positioned and regardless of how 
many adjacent through signal faces are provided, shall always simultaneously display the same color 
of circular indication that the adjacent through signal face or faces display.

 D.  If the permissive only mode is not the only right-turn mode used for the approach, the signal 
face shall be the same shared signal face that is used for the protected/permissive mode 
(see Section 4D.24) except that the right-turn GREEN ARROW and right-turn YELLOW ARROW 
signal indications shall not be displayed when operating in the permissive only mode.

02  If a separate right-turn signal face is being operated in a permissive only right-turn mode, a 
CIRCULAR GREEN signal indication shall not be used in that face.
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03  If a separate right-turn signal face is being operated in a permissive only right-turn mode and a ashing 
right-turn yellow arrow signal indication is provided, it shall meet the following requirements  
(see Figure 4D-14):
 A.  It shall be capable of displaying one of the following sets of signal indications:
  1.  Steady right-turn RED ARROW, steady right-turn YELLOW ARROW, an ashing right-turn 

YELLOW ARROW.  Only one of the three indications shall be displayed at any given time.
  2.  Steady CIRCULAR RED, steady right-turn YELLOW ARROW, an ashing right-turn 

YELLOW ARROW.  Only one of the three indications shall be displayed at any given time.  If 
the CIRCULAR RED signal indication is sometimes displayed when the signal faces for the 
adjacent through lane(s) are not displaying a CIRCULAR RED signal indication, a RIGHT 
TURN SIGNAL (R10-10R) sign (see Figure 2B-27) shall be used unless the CIRCULAR RED 
signal indication in the separate right-turn signal face is shielded, hooded, louvered, positioned, 
or designed such that it is not readily visible to drivers in the through lane(s).

 B.  During the permissive right-turn movement ashing right-turn YELLOW ARROW signal 
indication shall be displayed.

 C.  A steady right-turn YELLOW ARROW signal indication shall be displayed following th ashing 
right-turn YELLOW ARROW signal indication.

 D.  When the separate right-turn signal face is providing a message to stop and remain stopped, a 
steady right-turn RED ARROW signal indication shall be displayed if it is intended that right 
turns on red not be permitted (except when a traffic ontrol device is in place permitting a turn on 
a steady RED ARROW signal indication) or a steady CIRCULAR RED signal indication shall be 
displayed if it is intended that right turns on red be permitted. 

 E.  It shall be permitted to displa ashing right-turn YELLOW ARROW signal indication for a 
permissive right-turn movement while the signal faces for the adjacent through movement display 
steady CIRCULAR RED signal indications.

 F.  During steady mode (stop-and-go) operation, the signal section that displays the steady right-turn 
YELLOW ARROW signal indication during change intervals shall not be used to display the 

ashing right-turn YELLOW ARROW signal indication for permissive right turns.

Figure 4D-13.  Typical Positions and Arrangements of Shared Signal Faces
for Permissive Only Mode Right Turns

A - Typical positions
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 G.  Durin ashing mode operation (see Section 4D.30), the display o ashing right-turn YELLOW 
ARROW signal indication shall be only from the signal section that displays a steady right-turn 
YELLOW ARROW signal indication during steady mode (stop-and-go) operation.

 H.  If the permissive only mode is not the only right-turn mode used for the approach, the signal 
face shall be the same separate right-turn signal face wit ashing YELLOW ARROW signal 
indication that is used for the protected/permissive mode (see Section 4D.24) except that the 
right-turn GREEN ARROW signal indication shall not be displayed when operating in the 
permissive only mode.

04  

Standard:
05  If a separate right-turn signal face is being operated in a permissive only right-turn mode and a 

ashing right-turn RED arrow signal indication is provided, it shall meet the following requirements 
(see Figure 4D-15):
 A.  It shall be capable of displaying one of the following sets of signal indications:
  1.  Steady o ashing right-turn RED ARROW, steady right-turn YELLOW ARROW, and right-

turn GREEN ARROW.  Only one of the three indications shall be displayed at any given time.  
The GREEN ARROW indication is required in order to provide a three-section signal face, but 
shall not be displayed during permissive only mode.

  2.  Steady CIRCULAR RED on the left and steady right-turn RED ARROW on the right of the top 
position, steady right-turn YELLOW ARROW in the middle position, and right-turn GREEN 
ARROW in the bottom position.  Only one of the four indications shall be displayed at any given 
time.  The GREEN ARROW indication is required in order to provide three vertical positions, 
but shall not be displayed during permissive only mode.  If the CIRCULAR RED signal 
indication is sometimes displayed when the signal faces for the adjacent through lane(s) are not 
displaying a CIRCULAR RED signal indication, a RIGHT TURN SIGNAL (R10-10R) sign 
(see Figure 2B-27) shall be used unless the CIRCULAR RED signal indication in the separate 
right-turn signal face is shielded, hooded, louvered, positioned, or designed such that it is not 
readily visible to drivers in the through lane(s).

 B.  During the permissive right-turn movement ashing right-turn RED ARROW signal indication 
shall be displayed, thus indicating that each and every vehicle must successively come to a full stop 
before making a permissive right turn.

Figure 4D-14.  Typical Position and Arrangements of Separate Signal Faces
with Flashing Yellow Arrow for Permissive Only Mode Right Turns

A - Typical position

B - Typical arrangements
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 C.  A steady right-turn YELLOW ARROW signal indication shall be displayed following th ashing 
right-turn RED ARROW signal indication.

 D.  When the separate right-turn signal face is providing a message to stop and remain stopped, a 
steady right-turn RED ARROW signal indication shall be displayed if it is intended that right 
turns on red not be permitted (except when a traffic ontrol device is in place permitting a turn on 
a steady RED ARROW signal indication) or a steady CIRCULAR RED signal indication shall be 
displayed if it is intended that right turns on red be permitted.

 E.  The display o ashing right-turn RED ARROW signal indication for a permissive right-turn 
movement while the signal faces for the adjacent through movement display steady CIRCULAR 
RED signal indications and the opposing left-turn signal faces display left-turn GREEN ARROW 
signal indications for a protected left-turn movement shall be permitted.

 F.  A supplementary sign shall not be required.  If used, it shall be a RIGHT TURN YIELD ON 
FLASHING RED ARROW AFTER STOP (R10-27) sign (see Figure 2B-27).

06  

Section 4D.23  Signal Indications for Protected Only Mode Right-Turn Movements
Standard:

01  A shared signal face shall not be used for protected only mode right turns unless the CIRCULAR 
GREEN and right-turn GREEN ARROW signal indications always begin and terminate together.  If a 
shared signal face is provided for a protected only right turn, it shall meet the following requirements 
(see Figure 4D-16):
 A.  It shall be capable of displaying the following signal indications: steady CIRCULAR RED, steady 

CIRCULAR YELLOW, CIRCULAR GREEN, and right-turn GREEN ARROW.  Only one of the 
three colors shall be displayed at any given time.

 B.  During the protected right-turn movement, the shared signal face shall simultaneously display both 
a CIRCULAR GREEN signal indication and a right-turn GREEN ARROW signal indication.

 C.  The shared signal face shall always simultaneously display the same color of circular indication that 
the adjacent through signal face or faces display.

Figure 4D-15.  Typical Position and Arrangements of Separate Signal Faces with Flashing
Red Arrow for Permissive Only Mode and Protected/Permissive Mode Right Turns
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 D.  If the protected only mode is not the only right-turn mode used for the approach, the signal 
face shall be the same shared signal face that is used for the protected/permissive mode 
(see Section 4D.24).

02  

Standard:
03  If a separate right-turn signal face is provided for a protected only mode right turn, it shall meet the 

following requirements (see Figure 4D-17):
 A.  It shall be capable of displaying one of the following sets of signal indications:
  1.  Steady right-turn RED ARROW, steady right-turn YELLOW ARROW, and right-turn  

GREEN ARROW.  Only one of the three indications shall be displayed at any given time.   
A signal instruction sign shall not be required with this set of signal indications.  If used, it shall  
be a RIGHT ON GREEN ARROW ONLY (R10-5a) sign (see Figure 2B-27).

Figure 4D-16.  Typical Positions and Arrangements of Shared Signal Faces
for Protected Only Mode Right Turns

A - Typical positions

B - Typical arrangements
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  2.  Steady CIRCULAR RED, steady right-turn YELLOW ARROW, and right-turn GREEN 
ARROW.  Only one of three indications shall be displayed at any given time.  If the CIRCULAR 
RED signal indication is sometimes displayed when the signal faces for the adjacent through 
lane(s) are not displaying a CIRCULAR RED signal indication, a RIGHT TURN SIGNAL 
(R10-10R) sign (see Figure 2B-27) shall be used unless the CIRCULAR RED signal indication is 
shielded, hooded, louvered, positioned, or designed such that it is not readily visible to drivers in 
the through lane(s).

 B.  During the protected right-turn movement, a right-turn GREEN ARROW signal indication shall 
be displayed. 

 C.  A steady right-turn YELLOW ARROW signal indication shall be displayed following the right-turn 
GREEN ARROW signal indication.

 D.  When the separate signal face is providing a message to stop and remain stopped, a steady 
right-turn RED ARROW signal indication shall be displayed if it is intended that right turns on red 
not be permitted (except when a traffic ontrol device is in place permitting a turn on a steady RED 
ARROW signal indication) or a steady CIRCULAR RED signal indication shall be displayed if it is 
intended that right turns on red be permitted. 

 E.  If the protected only mode is not the only right-turn mode used for the approach, the signal face 
shall be the same separate right-turn signal face that is used for the protected/permissive mode 
(see Section 4D.24 and Figure 4D-19) except tha ashing right-turn YELLOW ARROW or 

ashing right-turn RED ARROW signal indication shall not be displayed when operating in the 
protected only mode.

Section 4D.24  Signal Indications for Protected/Permissive Mode Right-Turn Movements
Standard:

01  If a shared signal face is provided for a protected/permissive mode right turn, it shall meet the following 
requirements (see Figure 4D-18):
 A.  It shall be capable of displaying the following signal indications: steady CIRCULAR RED, steady 

CIRCULAR YELLOW, CIRCULAR green, steady right-turn YELLOW ARROW, and right-turn 
GREEN ARROW.  Only one of the three circular indications shall be displayed at any given 
time.  Only one of the two arrow indications shall be displayed at any given time.  If the right-turn 
GREEN ARROW signal indication and the CIRCULAR GREEN signal indication(s) for the 
adjacent through movement are always terminated together, the steady right-turn YELLOW 
ARROW signal indication shall not be required.

Figure 4D-17.  Typical Position and Arrangements of Separate Signal Faces
for Protected Only Mode Right Turns

A - Typical position

B - Typical arrangements
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 B.  During the protected right-turn movement, the shared signal face shall simultaneously display 
a right-turn GREEN ARROW signal indication and a circular signal indication that is the same 
color as the signal indication for the adjacent through lane on the same approach as the protected 
right turn.

 C.  A steady right-turn YELLOW ARROW signal indication shall be displayed following the right-
turn GREEN ARROW signal indication, unless the right-turn GREEN ARROW signal indication 
and the CIRCULAR GREEN signal indication(s) for the adjacent through movement are being 
terminated together.  When the right-turn GREEN ARROW and CIRCULAR GREEN signal 
indications are being terminated together, the required display following the right-turn GREEN 
ARROW signal indication shall be either the display of  a CIRCULAR YELLOW signal indication 
alone or the simultaneous display of the CIRCULAR YELLOW and right-turn YELLOW ARROW 
signal indications.

 D.  During the permissive right-turn movement, the shared signal face shall display only a CIRCULAR 
GREEN signal indication.

 E.  A protected/permissive shared signal face, regardless of where it is positioned and regardless of how 
many adjacent through signal faces are provided, shall always simultaneously display the same color 
of circular indication that the adjacent through signal face or faces display.

02  If a separate right-turn signal face is being operated in a protected/permissive right-turn mode, a 
CIRCULAR GREEN signal indication shall not be used in that face.

Figure 4D-18.  Typical Positions and Arrangements of Shared Signal Faces
for Protected/Permissive Mode Right Turns

A - Typical positions
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03  If a separate right-turn signal face is being operated in a protected/permissive right-turn mode and 
ashing right-turn yellow arrow signal indication is provided, it shall meet the following requirements 

(see Figure 4D-19):
 A.  It shall be capable of displaying one of the following sets of signal indications:
  1.  Steady right-turn RED ARROW, steady right-turn YELLOW ARROW ashing right-turn 

YELLOW ARROW, and right-turn GREEN ARROW.  Only one of the four indications shall be 
displayed at any given time.

  2.  Steady CIRCULAR RED, steady right-turn YELLOW ARROW, ashing right-turn YELLOW 
ARROW, and right-turn GREEN ARROW.  Only one of the four indications shall be displayed at 
any given time.  If the CIRCULAR RED signal indication is sometimes displayed when the signal 
faces for the adjacent through lane(s) are not displaying a CIRCULAR RED signal indication, a 
RIGHT TURN SIGNAL (R10-10R) sign (see Figure 2B-27) shall be used unless the CIRCULAR 
RED signal indication in the separate right-turn signal face is shielded, hooded, louvered, 
positioned, or designed such that it is not readily visible to drivers in the through lane(s).

 B.   During the protected right-turn movement, a right-turn GREEN ARROW signal indication shall 
be displayed.

 C.   A steady right-turn YELLOW ARROW signal indication shall be displayed following the 
right-turn GREEN ARROW signal indication.

 D.   During the permissive right-turn movement ashing right-turn YELLOW ARROW signal 
indication shall be displayed.

 E.   A steady right-turn YELLOW ARROW signal indication shall be displayed following th ashing 
right-turn YELLOW ARROW signal indication if the permissive right-turn movement is being 
terminated and the separate right-turn signal face will subsequently display a steady red indication.

 F.   When a permissive right-turn movement is changing to a protected right-turn movement, a 
right-turn GREEN ARROW signal indication shall be displayed immediately upon the termination 
of th ashing right-turn YELLOW ARROW signal indication.  A steady right-turn YELLOW 
ARROW signal indication shall not be displayed between the display of th ashing right-turn 
YELLOW ARROW signal indication and the display of the steady right-turn GREEN ARROW 
signal indication.

Figure 4D-19.  Typical Position and Arrangements of Separate Signal Faces with Flashing
Yellow Arrow for Protected/Permissive Mode and Protected Only Mode Right Turns

A - Typical position

B - Typical arrangements
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 G.   When the separate right-turn signal face is providing a message to stop and remain stopped, a 
steady right-turn RED ARROW signal indication shall be displayed if it is intended that right 
turns on red not be permitted (except when a traffic ontrol device is in place permitting a turn on 
a steady RED ARROW signal indication) or a steady CIRCULAR RED signal indication shall be 
displayed if it is intended that right turns on red be permitted.

 H.   It shall be permitted to displa ashing right-turn YELLOW ARROW signal indication for a 
permissive right-turn movement while the signal faces for the adjacent through movement display 
steady CIRCULAR RED signal indications.

 I.   A signal face containing a dual-arrow signal section in place of separat ashing right-turn 
YELLOW ARROW and right-turn GREEN ARROW signal sections shall be permitted where 
signal head height limitations (or lateral positioning limitations for a horizontally-mounted signal 
face) are a concern.  The dual-arrow signal section, where used, shall display a GREEN ARROW 
for the protected right-turn movement an ashing YELLOW ARROW for the permissive 
right-turn movement.

 J.   During steady mode (stop-and-go) operation, the signal section that displays the steady right-turn 
YELLOW ARROW signal indication during change intervals shall not be used to display the 

ashing right-turn YELLOW ARROW signal indication for permissive right turns.
 K.  Durin ashing mode operation (see Section 4D.30), the display o ashing right-turn YELLOW 

ARROW signal indication shall be only from the signal section that displays a steady right-turn 
YELLOW ARROW signal indication during steady mode (stop-and-go) operation.

04  

Standard:
05  If a separate right-turn signal face is being operated in a protected/permissive right-turn mode and 

ashing right-turn RED arrow signal indication is provided, it shall meet the following requirements 
(see Figure 4D-15):
 A.  It shall be capable of displaying one of the following sets of signal indications:
  1.  Steady o ashing right-turn RED ARROW, steady right-turn YELLOW ARROW, and 

right-turn GREEN ARROW.  Only one of the three indications shall be displayed at any  
given time.

  2.  Steady CIRCULAR RED on the left and steady o ashing right-turn RED ARROW on the 
right of the top position, steady right-turn YELLOW ARROW in the middle position, and 
right-turn GREEN ARROW in the bottom position.  Only one of the four indications shall be 
displayed at any given time.  If the CIRCULAR RED signal indication is sometimes displayed 
when the signal faces for the adjacent through lane(s) are not displaying a CIRCULAR RED 
signal indication, a RIGHT TURN SIGNAL (R10-10R) sign (see Figure 2B-27) shall be used 
unless the CIRCULAR RED signal indication in the separate right-turn signal face is shielded, 
hooded, louvered, positioned, or designed such that it is not readily visible to drivers in the 
through lane(s).

 B.  During the protected right-turn movement, a right-turn GREEN ARROW signal indication shall 
be displayed.

 C.   A steady right-turn YELLOW ARROW signal indication shall be displayed following the right-turn 
GREEN ARROW signal indication.

 D.   During the permissive right-turn movement, the separate right-turn signal face shall display a 
ashing right-turn RED ARROW signal indication.

 E.   A steady right-turn YELLOW ARROW signal indication shall be displayed following th ashing 
right-turn RED ARROW signal indication if the permissive right-turn movement is being 
terminated and the separate right-turn signal face will subsequently display a steady red indication.

 F.   When a permissive right-turn movement is changing to a protected right-turn movement, a 
right-turn GREEN ARROW signal indication shall be displayed immediately upon the termination 
of th ashing right-turn RED ARROW signal indication.  A steady right-turn YELLOW ARROW 
signal indication shall not be displayed between the display of th ashing right-turn RED ARROW 
signal indication and the display of the steady right-turn GREEN ARROW signal indication.

ENGINEERING-PDH.COM 
| TRA-116 |



 G.  When the separate right-turn signal face is providing a message to stop and remain stopped, a 
steady right-turn RED ARROW signal indication shall be displayed if it is intended that right 
turns on red not be permitted (except when a traffic ontrol device is in place permitting a turn on 
a steady RED ARROW signal indication) or a steady CIRCULAR RED signal indication shall be 
displayed if it is intended that right turns on red be permitted. 

 H.  It shall be permitted to displa ashing right-turn RED ARROW signal indication for a 
permissive right-turn movement while the signal faces for the adjacent through movement display 
steady CIRCULAR RED signal indications and the opposing left-turn signal faces display left-turn  
GREEN ARROW signal indications for a protected left-turn movement.

 I.  A supplementary sign shall not be required.  If used, it shall be a RIGHT TURN YIELD ON 
FLASHING RED ARROW AFTER STOP (R10-27) sign (see Figure 2B-27).

06  

Section 4D.25  Signal Indications for Approaches With Shared Left-Turn/Right-Turn Lanes and 
No Through Movement

01  

Standard:
02  When a shared left-turn/right-turn lane exists on a signalized approach, the left-turn and right-turn 

movements shall start and terminate simultaneously and the red signal indication used in each of the signal 
faces on the approach shall be a CIRCULAR RED.

03  

Standard:
04  The signal faces provided for an approach with a shared left-turn/right-turn lane and no through 

movement shall be one of the following:
 A.  Two or more signal faces, each capable of displaying CIRCULAR RED, CIRCULAR YELLOW, 

and CIRCULAR GREEN signal indications, shall be provided for the approach.  This display 
shall be permissible regardless of number of exclusive left-turn and/or right-turn lanes that exist 
on the approach in addition to the shared left-turn/right-turn lane and regardless of whether or 
not there are pedestrian or opposing vehicular movements that con ict with the left-turn or right-
turn movements.  However, if there is an opposing approach and the signal phasing protects the 
left-turn movement on the approach with the shared left-turn/right-turn lane from con icts with 
the opposing vehicular movements and any signalized pedestrian movements, a left-turn GREEN 
ARROW signal indication shall also be included in the left-most signal face and shall be displayed 
simultaneously with the CIRCULAR GREEN signal indication.

 B.  If the approach has one or more exclusive turn lanes in addition to the shared left-turn/right-turn 
lane and there is no con ict with a signalized vehicular or pedestrian movement, and GREEN 
ARROW signal indications are used in place of CIRCULAR GREEN signal indications on the 
approach, the signal faces for the approach shall be:

  1.  A signal face(s) capable of displaying CIRCULAR RED, YELLOW ARROW, and GREEN 
ARROW signal indications for the exclusive turn lane(s), with the arrows pointing in the 
direction of the turn, and

  2.  A shared left-turn/right-turn signal face capable of displaying CIRCULAR RED, left-turn 
YELLOW ARROW, left-turn GREEN ARROW, right-turn YELLOW ARROW, and right-turn 
GREEN ARROW signal indications, in an arrangement of signal sections that complies with the 
provisions of Section 4D.09 or 4D.10.

 C.  If the approach has one or more exclusive turn lanes in addition to the shared left-turn/right-
turn lane and there is a con ict with a signalized vehicular or pedestrian movement, an ashing 
YELLOW ARROW signal indications are used in place of CIRCULAR GREEN signal indications 
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on the approach, the signal faces for the approach shall be as described in Items B.1 and B.2, except 
tha ashing YELLOW ARROW signal indications shall be used in place of the GREEN ARROW 
signal indications for the turning movement(s) that con icts with the signalized vehicular or 
pedestrian movement.

05  

06  

Section 4D.26  Yellow Change and Red Clearance Intervals
Standard:

01  A steady yellow signal indication shall be displayed following every CIRCULAR GREEN or GREEN 
ARROW signal indication and following ever ashing YELLOW ARROW o ashing RED ARROW 
signal indication displayed as a part of a steady mode operation.  This requirement shall not apply when 
a CIRCULAR GREEN ashing YELLOW ARROW, o ashing RED ARROW signal indication is 
followed immediately by a GREEN ARROW signal indication.

02  The exclusive function of the yellow change interval shall be to warn traffic f an impending change in 
the right-of-way assignment.

03  The duration of the yellow change interval shall be determined using engineering practices.

04  

05  

Standard:
06  When used, the duration of the red clearance interval shall be determined using engineering practices.

07  

Standard:
08  The durations of yellow change intervals and red clearance intervals shall be consistent with the 

determined values within the technical capabilities of the controller unit.
09  The duration of a yellow change interval shall not vary on a cycle-by-cycle basis within the same signal 

timing plan.
10  Except as provided in Paragraph 12, the duration of a red clearance interval shall not be decreased or 

omitted on a cycle-by-cycle basis within the same signal timing plan.

11  

12  
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one-way approach and the 
signal phasing eliminates 
conflicts.

Single-lane 
approach

G*

R

Y

G

R

Y

G

OR

R

Y

G

R

Y

G

Y

G

OR

G*

R

Y

G

R

Y

G

R

Y

G

R

Y

G

R

Y

G

Y

G

Notes:
 1. Horizontally-aligned signal 

faces may also be used.
 2. Shared signal faces may 

also be 5 sections in a 
vertical straight line instead 
of a cluster.

Figure 4D-20.  Signal Indications for Approaches with a Shared Left-Turn/Right-Turn
Lane and No Through Movement (Sheet 1 of 3)
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Figure 4D-20.  Signal Indications for Approaches with a Shared Left-Turn/Right-Turn
Lane and No Through Movement (Sheet 2 of 3)

B - Pedestrian or vehicular conflict with one turn movement
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G

 * Left-turn GREEN ARROW 
section shall be included if 
there is an opposing 
one-way approach and the 
signal phasing eliminates 
conflicts.

Single-lane 
approach
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R
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G

Notes:
 1. A conflict with the right-turn 

movement is illustrated.
 2. Horizontally-aligned signal 

faces may also be used.
 3. Shared signal faces may 

also be 5 sections in a 
vertical straight line instead 
of a cluster.
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Figure 4D-20.  Signal Indications for Approaches with a Shared Left-Turn/Right-Turn
Lane and No Through Movement (Sheet 3 of 3)

C - Pedestrian or vehicular conflicts with both turn movements
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Single-lane 
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Notes:
 1. Horizontally-aligned signal 

faces may also be used.
 2. Shared signal faces may 

also be 5 sections in a 
vertical straight line instead 
of a cluster.
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13  

14  

15  

Standard:
16  Except for warning beacons mounted on advance warning signs on the approach to a signalized location 

(see Section 2C.36), signal displays that are intended to provide a “pre-yellow warning” interval, such as 
ashing green signal indications, vehicular countdown displays, or other similar displays, shall not be used 

at a signalized location.

17  

Section 4D.27  Preemption and Priority Control of Traf c Control Signals

01  

02  

03  

04  

05  

06  

07  

Standard:
08  During the transition into preemption control:

 A.  The yellow change interval, and any red clearance interval that follows, shall not be shortened or 
omitted.

 B.  The shortening or omission of any pedestrian walk interval and/or pedestrian change interval shall 
be permitted.

 C.  The return to the previous green signal indication shall be permitted following a steady yellow 
signal indication in the same signal face, omitting the red clearance interval, if any.
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09  During preemption control and during the transition out of preemption control:
 A.  The shortening or omission of any yellow change interval, and of any red clearance interval that 

follows, shall not be permitted.
 B.  A signal indication sequence from a steady yellow signal indication to a green signal indication shall 

not be permitted.
10  During priority control and during the transition into or out of priority control:

 A.  The shortening or omission of any yellow change interval, and of any red clearance interval that 
follows, shall not be permitted.

 B.  The shortening of any pedestrian walk interval below that time described in Section 4E.06 shall not 
be permitted.

 C.  The omission of a pedestrian walk interval and its associated change interval shall not be permitted 
unless the associated vehicular phase is also omitted or the pedestrian phase is exclusive.

 D.  The shortening or omission of any pedestrian change interval shall not be permitted.
 E.  A signal indication sequence from a steady yellow signal indication to a green signal indication shall 

not be permitted.

11  

12  

13  

14  

15  

16  

17  

18  
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Section 4D.28  Flashing Operation of Traf c Control Signals – General
Standard:

01  The light source o ashing signal indication shall b ashed continuously at a rate of not less than 50 
or more than 60 times per minute.

02  The displayed period of eac ash shall be a minimum of 1/2 and a maximum of 2/3 of the total 
ash cycle.

03  Flashing signal indications shall comply with the requirements of other Sections of this Manual 
regarding visibility-limiting or positioning of con icting signal indications, except tha ashing yellow signal 
indications for through traffic hall not be required to be visibility-limited or positioned to minimize visual 
con ict for road users in separately controlled turn lanes.

04  Each traffic ontrol signal shall be provided with an independen asher mechanism that operates in 
compliance with this Section.

05  Th ashing operation shall not be terminated by removal or turn off of the controller unit or of the 
con ict monitor (malfunction management unit) or both.

06  A manual switch, a con ict monitor (malfunction management unit) circuit, and, if appropriate, 
automatic means shall be provided to initiate th ashing mode.

07  

08  

Section 4D.29  Flashing Operation – Transition Into Flashing Mode
Standard:

01  The transition from steady (stop-and-go) mode t ashing mode, if initiated by a con ict monitor 
(malfunction management unit) or by a manual switch, shall be permitted to be made at any time.

02  Programmed changes from steady (stop-and-go) mode t ashing mode shall be made under either of 
the following circumstances:
 A.  At the end of the common major-street red interval (such as just prior to the start of the green in 

both directions on the major street), or
 B.  Directly from a CIRCULAR GREEN signal indication t ashing CIRCULAR YELLOW signal 

indication, or from a GREEN ARROW signal indication t ashing YELLOW ARROW signal 
indication, or fro ashing YELLOW ARROW signal indication (see Sections 4D.17 to 4D.24) to 

ashing YELLOW ARROW signal indication in a different signal section.
03  During programmed changes int ashing mode, no green signal indication o ashing yellow signal 

indication shall be terminated and immediately followed by a steady red o ashing red signal indication 
withou rst displaying the steady yellow signal indication.

Section 4D.30  Flashing Operation – Signal Indications During Flashing Mode

01  

Standard:
02  When a traffic ontrol signal is operated in th ashing mode, all of the green signal indications at the 

signalized location shall be dark (non-illuminated) and shall not be displayed in either a steady o ashing 
manner, except for single-section GREEN ARROW signal indications as provided elsewhere in this Section.

03  Flashing yellow signal indications shall be used on more than one approach to a signalized location only 
if those approaches do not con ict with each other.

04  Except as provided in Paragraph 5, when a traffic ontrol signal is operated in th ashing mode, one 
and only one signal indication in every signal face at the signalized location shall b ashed.

05  
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Standard:
06  No steady indications, other than a single-section signal face consisting of a continuously-displayed 

GREEN ARROW signal indication that is used alone to indicate a continuous movement in the steady 
(stop-and-go) mode, shall be displayed at the signalized location during th ashing mode.  A single-section 
GREEN ARROW signal indication shall remain continuously-displayed when the traffic ontrol signal is 
operated in th ashing mode.

07  If a signal face includes both circular and arrow signal indications of the color that is to b ashed, only 
the circular signal indication shall b ashed.

08  All signal faces that ar ashed on an approach shal ash the same color, either yellow or red, except 
that separate turn signal faces (see Sections 4D.17 and 4D.21) shall be permitted t ash a RED ARROW 
signal indication when the adjacent through movement signal indications ar ashed yellow.  Shared signal 
faces (see Sections 4D.17 and 4D.21) for turn movements shall not be permitted t ash a CIRCULAR RED 
signal indication when the adjacent through movement signal indications ar ashed yellow.

09  The appropriate RED ARROW or YELLOW ARROW signal indication shall b ashed when a signal 
face consists entirely of arrow indications.  A signal face that consists entirely of arrow indications and 
that provides a protected only turn movement during the steady (stop-and-go) mode or that provides a 

ashing yellow arrow o ashing red arrow signal indication for a permissive turn movement during the 
steady (stop-and-go) mode shall be permitted t ash the YELLOW ARROW signal indication during the 

ashing mode if the adjacent through movement signal indications ar ashed yellow and if it is intended 
that a permissive turn movement not requiring a full stop by each turning vehicle be provided during the 

ashing mode.

Section 4D.31  Flashing Operation – Transition Out of Flashing Mode
Standard:

01  All changes fro ashing mode to steady (stop-and-go) mode shall be made under one of the 
following procedures:
 A.  Yellow-re ashing mode: Changes fro ashing mode to steady (stop-and-go) mode shall be made 

at the beginning of the major-street green interval (when a green signal indication is displayed to 
through traffic n both directions on the major street), or if there is no common major-street green 
interval, at the beginning of the green interval for the major traffic ovement on the major street.

 B.  Red-re ashing mode: Changes fro ashing mode to steady (stop-and-go) mode shall be made 
by changing th ashing red indications to steady red indications followed by appropriate green 
indications to begin the steady mode cycle.  These green indications shall be the beginning of the 
major-street green interval (when a green signal indication is displayed to through traffic n both 
directions on the major street) or if there is no common major-street green interval, at the beginning 
of the green interval for the major traffic ovement on the major street.

02  

03  

Standard:
04  During programmed changes out o ashing mode, n ashing yellow signal indication shall be 

terminated and immediately followed by a steady red o ashing red signal indication withou rst 
displaying the steady yellow signal indication.

05  

Section 4D.32  Temporary and Portable Traf c Control Signals

01  
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Standard:
02  Advance signing shall be used when employing a temporary traffic ontrol signal.
03  A temporary traffic ontrol signal shall:

 A.  Meet the physical display and operational requirements of a conventional traffic ontrol signal.
 B.  Be removed when no longer needed.
 C.  Be placed in th ashing mode when not being used if it will be operated in the steady mode within 

5 working days; otherwise, it shall be removed.
 D.  Be placed in th ashing mode during periods when it is not desirable to operate the signal, or the 

signal heads shall be covered, turned, or taken down to indicate that the signal is not in operation.

04  

05  

06  

07  

Section 4D.33  Lateral Offset of Signal Supports and Cabinets

01  

Section 4D.34  Use of Signs at Signalized Locations

01  

02  

03  

04  
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Standard:
05  If used, illuminated traffic ignal signs shall be designed and mounted in such a manner as to avoid 

glare and re ections that seriously detract from the signal indications.  Traffic ontrol signal faces shall be 
given dominant position and brightness to maximize their priority in the overall display.

06  The minimum vertical clearance and horizontal offset of the total assembly of traffic ignal signs 
(see Section 2B.53) shall comply with the provisions of Sections 4D.15 and 4D.16.

07  STOP signs shall not be used in conjunction with any traffic ontrol signal operation, except in either of 
the following cases:
 A.  If the signal indication for an approach i ashing red at all times, or
 B.  If a minor street or driveway is located within or adjacent to the area controlled by the traffic

control signal, but does not require separate traffic ignal control because an extremely low 
potential for con ict exists.

Section 4D.35  Use of Pavement Markings at Signalized Locations

01  

02  
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CHAPTER 4E.  PEDESTRIAN CONTROL FEATURES

Section 4E.01  Pedestrian Signal Heads

01  

02  

03  

Section 4E.02  Meaning of Pedestrian Signal Head Indications
Standard:

01  Pedestrian signal head indications shall have the following meanings:
 A.  A steady WALKING PERSON (symbolizing WALK) signal indication means that a pedestrian 

facing the signal indication is permitted to start to cross the roadway in the direction of the signal 
indication, possibly in con ict with turning vehicles.  The pedestrian shall yield the right-of-way 
to vehicles lawfully within the intersection at the time that the WALKING PERSON (symbolizing 
WALK) signal indication i rst shown.

 B.  ashing UPRAISED HAND (symbolizing DONT WALK) signal indication means that a 
pedestrian shall not start to cross the roadway in the direction of the signal indication, but that any 
pedestrian who has already started to cross on a steady WALKING PERSON (symbolizing WALK) 
signal indication shall proceed to the far side of the traveled way of the street or highway, unless 
otherwise directed by a traffic ontrol device to proceed only to the median of a divided highway or 
only to some other island or pedestrian refuge area.

 C.  A steady UPRAISED HAND (symbolizing DONT WALK) signal indication means that a pedestrian 
shall not enter the roadway in the direction of the signal indication.

 D.  ashing WALKING PERSON (symbolizing WALK) signal indication has no meaning and shall 
not be used.

Section 4E.03  Application of Pedestrian Signal Heads
Standard:

01  Pedestrian signal heads shall be used in conjunction with vehicular traffic ontrol signals under any of 
the following conditions:
 A.  If a traffic ontrol signal is justi ed by an engineering study and meets either Warrant 4, Pedestrian 

Volume or Warrant 5, School Crossing (see Chapter 4C);
 B.  If an exclusive signal phase is provided or made available for pedestrian movements in one or more 

directions, with all con icting vehicular movements being stopped;
 C.  At an established school crossing at any signalized location; or
 D.  Where engineering judgment determines that multi-phase signal indications (as with split-phase 

timing) would tend to confuse or cause con icts with pedestrians using a crosswalk guided only by 
vehicular signal indications.

02  
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03  

Section 4E.04  Size, Design, and Illumination of Pedestrian Signal Head Indications
Standard:

01  All new pedestrian signal 
head indications shall be 
displayed within a rectangular 
background and shall consist 
of symbolized messages 
(see Figure 4E-1), except that 
existing pedestrian signal head 
indications with lettered or 
outline style symbol messages 
shall be permitted to be 
retained for the remainder 
of their useful service life.  
The symbol designs that are 
set forth in the “Standard 
Highway Signs and Markings” 
book (see Section 1A.11) shall 
be used.  Each pedestrian 
signal head indication shall be 
independently displayed and 
emit a single color.

02  If a two-section 
pedestrian signal head is 
used, the UPRAISED HAND 
(symbolizing DONT WALK) 
signal section shall be mounted 
directly above the WALKING 
PERSON (symbolizing WALK) 
signal section.  If a one-section 
pedestrian signal head is used, 
the symbols shall be either overlaid upon each other or arranged side-by-side with the UPRAISED HAND 
symbol to the left of the WALKING PERSON symbol, and a light source that can display each symbol 
independently shall be used.

03  The WALKING PERSON (symbolizing WALK) signal indication shall be white, conforming to the 
publication entitled “Pedestrian Traffic ontrol Signal Indications” (see Section 1A.11), with all except the 
symbol obscured by an opaque material.

04  The UPRAISED HAND (symbolizing DONT WALK) signal indication shall be Portland orange, 
conforming to the publication entitled “Pedestrian Traffic ontrol Signal Indications” (see Section 1A.11), 
with all except the symbol obscured by an opaque material.

05  When not illuminated, the WALKING PERSON (symbolizing WALK) and UPRAISED HAND 
(symbolizing DONT WALK) symbols shall not be readily visible to pedestrians at the far end of the 
crosswalk that the pedestrian signal head indications control.

06  For pedestrian signal head indications, the symbols shall be at least 6 inches high.
07  The light source o ashing UPRAISED HAND (symbolizing DONT WALK) signal indication shall 

b ashed continuously at a rate of not less than 50 or more than 60 times per minute.  The displayed 
period of eac ash shall be a minimum of 1/2 and a maximum of 2/3 of the tota ash cycle.

08  

09  

10  

B - Without countdown display

A - With countdown display

Figure 4E-1.  Typical Pedestrian Signal Indications

OR OR

OR OR
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11  

Standard:
12  If used, the animated eyes symbol shall consist of an outline of a pair of white steadily-illuminated eyes 

with white eyeballs that scan from side to side at a rate of approximately once per second.  The animated 
eyes symbol shall be at least 12 inches wide with each eye having a width of at least 5 inches and a height of 
at least 2.5 inches.  The animated eyes symbol shall be illuminated at the start of the walk interval and shall 
terminate at the end of the walk interval.

Section 4E.05  Location and Height of Pedestrian Signal Heads
Standard:

01  Pedestrian signal heads shall be mounted with the bottom of the signal housing including brackets not 
less than 7 feet or more than 10 feet above sidewalk level, and shall be positioned and adjusted to provide 
maximum visibility at the beginning of the controlled crosswalk.

02  If pedestrian signal heads are mounted on the same support as vehicular signal heads, there shall be a 
physical separation between them.

Section 4E.06  Pedestrian Intervals and Signal Phases
Standard:

01  At intersections equipped with pedestrian signal heads, the pedestrian signal indications shall be 
displayed except when the vehicular traffic ontrol signal is being operated in th ashing mode.  At those 
times, the pedestrian signal indications shall not be displayed.

02  When the pedestrian signal heads associated with a crosswalk are displaying either a steady 
WALKING PERSON (symbolizing WALK) o ashing UPRAISED HAND (symbolizing DONT WALK) 
signal indication, a steady o ashing red signal indication shall be shown to any con icting vehicular 
movement that is approaching the intersection or midblock location perpendicular or nearly perpendicular 
to the crosswalk.

03  When pedestrian signal heads are used, a WALKING PERSON (symbolizing WALK) signal indication 
shall be displayed only when pedestrians are permitted to leave the curb or shoulder.

04  A pedestrian change interval consisting o ashing UPRAISED HAND (symbolizing DONT WALK) 
signal indication shall begin immediately following the WALKING PERSON (symbolizing WALK)  
signal indication.  Following the pedestrian change interval, a buffer interval consisting of a steady 
UPRAISED HAND (symbolizing DONT WALK) signal indication shall be displayed for at least 3 seconds 
prior to the release of any con icting vehicular movement.  The sum of the time of the pedestrian change 
interval and the buffer interval shall not be less than the calculated pedestrian clearance time  
(see Paragraphs 7 through 16).  The buffer interval shall not begin later than the beginning of the red 
clearance interval, if used.

05  

06  

07  

08  
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09  

10  

11  

12  

13  

14  

Figure 4E-2.  Pedestrian Intervals

 G = Green Interval
 Y = Yellow Change Interval
   (of at least 3 seconds)
 R = Red Clearance Interval
 Red = Red because 
   conflicting traffic has
   been released

 * The countdown display is optional for Pedestrian Change Intervals of 7 seconds or less.
 ** The Walk Interval may be reduced under some conditions (see Section 4E.06).
 *** The Buffer Interval, which shall always be provided and displayed, may be used to help 

satisfy the calculated pedestrian clearance time, or may begin after the calculated 
pedestrian clearance time has ended.

Pedestrian
Signal
Display

Pedestrian
Intervals

Relationship to associated vehicular phase intervals:

Yellow Change Interval = Buffer Interval

7 seconds
MIN.**

3 seconds
MIN.

“Zero” point of 
countdown display

Calculated pedestrian clearance time***
(see Section 4E.06)

Steady Steady SteadyFlashing with countdown*

Walk
Interval

Buffer
Interval

Pedestrian
Change Interval

Y RedG

Yellow Change Interval
+ Red Clearance Interval = Buffer Interval

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

Y R RedG

Y R RedG

Red Clearance Interval = Buffer Interval Y R RedG

Associated Green Interval extends 
beyond end of Buffer Interval Y R RedG

Legend
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15  

Standard:
16  Where the pedestrian clearance time is suffi ient only for crossing from the curb or shoulder to a 

median of suffi ient width for pedestrians to wait, median-mounted pedestrian signals (with pedestrian 
detectors if actuated operation is used) shall be provided (see Sections 4E.08 and 4E.09) and signing such 
as the R10-3d sign (see Section 2B.52) shall be provided to notify pedestrians to cross only to the median to 
await the next WALKING PERSON (symbolizing WALK) signal indication.

17  

18  

19  

20  

21  

22  

23  

24  

Section 4E.07  Countdown Pedestrian Signals
Standard:

01  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 in order to inform pedestrians of the 
number of seconds remaining in the pedestrian change interval.

02  

Standard:
03  Where countdown pedestrian signals are used, the countdown shall always be displayed simultaneously 

with th ashing UPRAISED HAND (symbolizing DONT WALK) signal indication displayed for 
that crosswalk.

04  Countdown pedestrian signals shall consist of Portland orange numbers that are at least 6 inches in 
height on a black opaque background.  The countdown pedestrian signal shall be located immediately 
adjacent to the associated UPRAISED HAND (symbolizing DONT WALK) pedestrian signal head 
indication (see Figure 4E-1).
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05  The display of the number of remaining seconds shall begin only at the beginning of the pedestrian 
change interval ( ashing UPRAISED HAND).  After the countdown displays zero, the display shall remain 
dark until the beginning of the next countdown.

06  The countdown pedestrian signal shall display the number of seconds remaining until the termination 
of the pedestrian change interval ( ashing UPRAISED HAND).  Countdown displays shall not be used 
during the walk interval or during the red clearance interval of a concurrent vehicular phase.

07  

08  

09  

10  

Section 4E.08  Pedestrian Detectors

01  

02  

03  

04  

05  

06  

07  

08  
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09  

Standard:
10  Signs (see Section 2B.52) shall be mounted adjacent to or integral with pedestrian pushbuttons, 

explaining their purpose and use.

11  

Standard:
12  The positioning of pedestrian pushbuttons and the legends on the pedestrian pushbutton signs shall 

clearly indicate which crosswalk signal is actuated by each pedestrian pushbutton.
13  If the pedestrian clearance time is suffi ient only to cross from the curb or shoulder to a median of 

suffi ient width for pedestrians to wait and the signals are pedestrian actuated, an additional pedestrian 
detector shall be provided in the median.

5 ft MAX.

5 ft
MAX.

Notes:
 1. Where there are constraints that make it impractical to place the pedestrian pushbutton between 1.5 feet 

and 6 feet from the edge of the curb, shoulder, or pavement, it should not be further than 10 feet from the 
edge of curb, shoulder, or pavement.

 2. Two pedestrian pushbuttons on a corner should be separated by 10 feet.
 3. This figure is not drawn to scale.
 4. Figure 4E-4 shows typical pushbutton locations.

1.5 ft
MIN.

6 ft
MAX.

1.5 ft
MIN.

6 ft
MAX.

Legend

Downward slope
Recommended area for
  pushbutton locations

Figure 4E-3.  Pushbutton Location Area
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14  

15  

Standard:
16  If used, a pilot light or other means of indication installed with a pedestrian pushbutton shall not 

be illuminated until actuation.  Once it is actuated, the pilot light shall remain illuminated until the 
pedestrian’s green or WALKING PERSON (symbolizing WALK) signal indication is displayed.

Figure 4E-4.  Typical Pushbutton Locations (Sheet 1 of 2)

5 ft

10 ft
corner radius

C - Parallel ramps with narrow 
sidewalk and tight corner radius

12 ft
30 ft

corner radius

D - Perpendicular ramps 
with crosswalks far apart

30 ft
corner radius 

12 ft

A - Parallel ramps with wide sidewalk

30 ft
corner radius 

5 ft

B - Parallel ramps with narrow sidewalk

Legend

Downward slope
Pedestrian pushbutton
Detectable warning 
(per ADAAG)
Landing area
(per ADAAG)

Notes:
 1. This figure is not drawn to scale.
 2. These drawings are intended to describe the typical locations for pedestrian pushbutton installations. 

They are not intended to be a guide for the design of curb cut ramps.
 3. Figure 4E-3 shows the recommended area for pushbutton locations.
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17  If a pilot light is used at an accessible pedestrian signal location (see Sections 4E.09 through 4E.13), 
each actuation shall be accompanied by the speech message “wait.”

18  

Standard:
19  If additional crossing time is provided by means of an extended pushbutton press, a PUSH BUTTON 

FOR 2 SECONDS FOR EXTRA CROSSING TIME (R10-32P) plaque (see Figure 2B-26) shall be mounted 
adjacent to or integral with the pedestrian pushbutton.

Figure 4E-4.  Typical Pushbutton Locations (Sheet 2 of 2)

30 ft
corner radius 

5 ft

F -  Perpendicular ramps with sidewalk set
back from road with crosswalks far apart

30 ft
corner radius 

5 ft

G - Perpendicular ramps with sidewalk set back
from road with crosswalks close together

12 ft
30 ft

corner radius

E - Perpendicular ramps with
crosswalks close together

H - Perpendicular ramps with sidewalk set 
back from road with continuous 
sidewalk between ramps

5 ft

10 ft
corner radius 

Notes:
 1. This figure is not drawn to scale.
 2. Tese drawings are intended to describe the typical locations for pedestrian pushbutton installations. 

They are not intended to be a guide for the design of curb cut ramps.
 3. Figure 4E-3 shows the recommended area for pushbutton locations.

Legend

Downward slope
Pedestrian pushbutton
Detectable warning 
(per ADAAG)
Landing area
(per ADAAG)
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Section 4E.09  Accessible Pedestrian Signals and Detectors – General

01  

02  

03  

04  

05  

Standard:
06  When used, accessible pedestrian signals shall be used in combination with pedestrian signal timing.  

The information provided by an accessible pedestrian signal shall clearly indicate which pedestrian 
crossing is served by each device.

07  Under stop-and-go operation, accessible pedestrian signals shall not be limited in operation by the time 
of day or day of week.

08  

09  

10  

11  

12  
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Standard:
13  At accessible pedestrian signal locations where pedestrian pushbuttons are used, each pushbutton shall 

activate both the walk interval and the accessible pedestrian signals.

Section 4E.10  Accessible Pedestrian Signals and Detectors – Location

01  

02  

Standard:
03  If two accessible pedestrian pushbuttons are placed less than 10 feet apart or on the same pole, each 

accessible pedestrian pushbutton shall be provided with the following features (see Sections 4E.11 through 
4E.13):
 A.  A pushbutton locator tone,
 B.  A tactile arrow,
 C.  A speech walk message for the WALKING PERSON (symbolizing WALK) indication, and
 D.  A speech pushbutton information message.

04  If the pedestrian clearance time is suffi ient only to cross from the curb or shoulder to a median 
of suffi ient width for pedestrians to wait and accessible pedestrian detectors are used, an additional 
accessible pedestrian detector shall be provided in the median.

Section 4E.11  Accessible Pedestrian Signals and Detectors – Walk Indications

01  

Standard:
02  Accessible pedestrian signals shall have both audible and vibrotactile walk indications.
03  Vibrotactile walk indications shall be provided by a tactile arrow on the pushbutton (see Section 4E.12) 

that vibrates during the walk interval.
04  Accessible pedestrian signals shall have an audible walk indication during the walk interval only.  The 

audible walk indication shall be audible from the beginning of the associated crosswalk.
05  The accessible walk indication shall have the same duration as the pedestrian walk signal except when 

the pedestrian signal rests in walk.

06  

Standard:
07  Where two accessible pedestrian signals are separated by a distance of at least 10 feet, the audible 

walk indication shall be a percussive tone.  Where two accessible pedestrian signals on one corner are not 
separated by a distance of at least 10 feet, the audible walk indication shall be a speech walk message.

08  Audible tone walk indications shall repeat at eight to ten ticks per second.  Audible tones used as walk 
indications shall consist of multiple frequencies with a dominant component at 880 Hz.

09  
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Standard:
10  Automatic volume adjustment in response to ambient traffic ound level shall be provided up to a 

maximum volume of 100 dBA.

11  

12  

13  

14  

15  

16  

Standard:
17  If speech walk messages are used to communicate the walk interval, they shall provide a clear message 

that the walk interval is in effect, as well as to which crossing it applies.  Speech walk messages shall be 
used only at intersections where it is technically infeasible to install two accessible pedestrian signals at one 
corner separated by a distance of at least 10 feet.

18  Speech walk messages that are used at intersections having pedestrian phasing that is concurrent with 
vehicular phasing shall be patterned after the model: “Broadway.  Walk sign is on to cross Broadway.”

19  Speech walk messages that are used at intersections having exclusive pedestrian phasing shall be 
patterned after the model: “Walk sign is on for all crossings.”

20  Speech walk messages shall not contain any additional information, except they shall include 
designations such as “Street” or “Avenue” where this information is necessary to avoid ambiguity at a 
particular location.

21  

Standard:
22  A speech walk message is not required at times when the walk interval is not timing, but, if provided:

 A.  It shall begin with the term “wait.”
 B.  It need not be repeated for the entire time that the walk interval is not timing.

23  If a pilot light (see Section 4E.08) is used at an accessible pedestrian signal location, each actuation shall 
be accompanied by the speech message “wait.”
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24  

Standard:
25  Following the audible walk indication, accessible pedestrian signals shall revert to the pushbutton 

locator tone (see Section 4E.12) during the pedestrian change interval.

Section 4E.12  Accessible Pedestrian Signals and Detectors – Tactile Arrows and Locator Tones
Standard:

01  To enable pedestrians who have visual disabilities to distinguish and locate the appropriate pushbutton 
at an accessible pedestrian signal location, pushbuttons shall clearly indicate by means of tactile arrows 
which crosswalk signal is actuated by each pushbutton.  Tactile arrows shall be located on the pushbutton, 
have high visual contrast (light on dark or dark on light), and shall be aligned parallel to the direction of 
travel on the associated crosswalk.

02  An accessible pedestrian pushbutton shall incorporate a locator tone.

03  

Standard:
04  Pushbutton locator tones shall have a duration of 0.15 seconds or less, and shall repeat at 

1-second intervals.
05  Pushbutton locator tones shall be deactivated when the traffic ontrol signal is operating i ashing 

mode.  This requirement shall not apply to traffic ontrol signals or pedestrian hybrid beacons that are 
activated fro ashing or dark mode to a stop-and-go mode by pedestrian actuations.

06  Pushbutton locator tones shall be intensity responsive to ambient sound, and be audible 6 to 12 feet 
from the pushbutton, or to the building line, whichever is less.

07  

Section 4E.13  Accessible Pedestrian Signals and Detectors – Extended Pushbutton Press Features

01  

Standard:
02  If an extended pushbutton press is used to provide any additional feature(s), a pushbutton press of less 

than one second shall actuate only the pedestrian timing and any associated accessible walk indication, and 
a pushbutton press of one second or more shall actuate the pedestrian timing, any associated accessible 
walk indication, and any additional feature(s).

03  If additional crossing time is provided by means of an extended pushbutton press, a PUSH BUTTON 
FOR 2 SECONDS FOR EXTRA CROSSING TIME (R10-32P) plaque (see Figure 2B-26) shall be mounted 
adjacent to or integral with the pedestrian pushbutton.

04  

05  

06  
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07  

Standard:
08  If audible beaconing is used, the volume of the pushbutton locator tone during the pedestrian change 

interval of the called pedestrian phase shall be increased and operated in one of the following ways:
 A.  The louder audible walk indication and louder locator tone comes from the far end of the crosswalk, 

as pedestrians cross the street,
 B.  The louder locator tone comes from both ends of the crosswalk, or
 C.  The louder locator tone comes from an additional speaker that is aimed at the center of the 

crosswalk and that is mounted on a pedestrian signal head.

09  

Standard:
10  If speech pushbutton information messages are made available by actuating the accessible pedestrian 

signal detector, they shall only be actuated when the walk interval is not timing.  They shall begin with the 
term “Wait,” followed by intersection identifi ation information modeled after: “Wait to cross Broadway 
at Grand.”  If information on intersection signalization or geometry is also given, it shall follow the 
intersection identifi ation information.

11  

12  
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CHAPTER 4F.  PEDESTRIAN HYBRID BEACONS

Section 4F.01  Application of Pedestrian Hybrid Beacons

01  

02  

Standard:
03  If used, pedestrian hybrid beacons shall be used in conjunction with signs and pavement markings to 

warn and control traffic t locations where pedestrians enter or cross a street or highway.  A pedestrian 
hybrid beacon shall only be installed at a marked crosswalk.

04  

05  

06  

07  

08  

Section 4F.02  Design of Pedestrian Hybrid Beacons
Standard:

01  Except as otherwise provided in this Section, a pedestrian hybrid beacon shall meet the provisions of 
Chapters 4D and 4E.

02  A pedestrian hybrid beacon face shall consist of three signal sections, with a CIRCULAR YELLOW 
signal indication centered below two horizontally aligned CIRCULAR RED signal indications  
(see Figure 4F-3).

03  When an engineering stud nds that installation of a pedestrian hybrid beacon is justi ed, then:
 A.  At least two pedestrian hybrid beacon faces shall be installed for each approach of the major street,
 B.  A stop line shall be installed for each approach to the crosswalk,
 C.  A pedestrian signal head conforming to the provisions set forth in Chapter 4E shall be installed at 

each end of the marked crosswalk, and
 D.  The pedestrian hybrid beacon shall be pedestrian actuated.

04  
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Figure 4F-1.  Guidelines for the Installation of Pedestrian
Hybrid Beacons on Low-Speed Roadways
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Figure 4F-2.  Guidelines for the Installation of Pedestrian
Hybrid Beacons on High-Speed Roadways
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05  

06  

07  

Standard:
08  A CROSSWALK STOP ON RED (symbolic circular red) (R10-23) sign (see Section 2B.53) shall be 

mounted adjacent to a pedestrian hybrid beacon face on each major street approach.  If an overhead 
pedestrian hybrid beacon face is provided, the sign shall be mounted adjacent to the overhead signal face.

09  

10  

Standard:
11  If a warning beacon is installed to supplement the W11-2 sign, the design and location of the warning 

beacon shall comply with the provisions of Sections 4L.01 and 4L.03.

Section 4F.03  Operation of Pedestrian Hybrid Beacons
Standard:

01  Pedestrian hybrid beacon indications shall be dark (not illuminated) during periods between actuations.
02  Upon actuation by a pedestrian, a pedestrian hybrid beacon face shall displa ashing CIRCULAR 

yellow signal indication, followed by a steady CIRCULAR yellow signal indication, followed by both steady 
CIRCULAR RED signal indications during the pedestrian walk interval, followed by alternatin ashing 
CIRCULAR RED signal indications during the pedestrian clearance interval (see Figure 4F-3).  Upon 
termination of the pedestrian clearance interval, the pedestrian hybrid beacon faces shall revert to a dark 
(not illuminated) condition.

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

RR

Y

1. Dark Until Activated

RR

FY

2. Flashing Yellow
Upon Activation

RR

SY

3. Steady Yellow

SRSR

Y

4. Steady Red During
Pedestrian Walk Interval

RR

Y

5. Alternating Flashing Red During
Pedestrian Clearance Interval

6. Dark Again Until Activated

RFR

Y

FRR

Y

Legend

SY   Steady yellow
FY   Flashing yellow
SR   Steady red
FR   Flashing red
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03  Except as provided in Paragraph 4, the pedestrian signal heads shall continue to display a steady 
UPRAISED HAND (symbolizing DONT WALK) signal indication when the pedestrian hybrid beacon faces 
are either dark or displayin ashing or steady CIRCULAR yellow signal indications.  The pedestrian 
signal heads shall display a WALKING PERSON (symbolizing WALK) signal indication when the 
pedestrian hybrid beacon faces are displaying steady CIRCULAR RED signal indications.  The pedestrian 
signal heads shall displa ashing UPRAISED HAND (symbolizing DONT WALK) signal indication 
when the pedestrian hybrid beacon faces are displaying alternatin ashing CIRCULAR RED signal 
indications.  Upon termination of the pedestrian clearance interval, the pedestrian signal heads shall revert 
to a steady UPRAISED HAND (symbolizing DONT WALK) signal indication.

04  

05  

Standard:
06  The duration of the steady yellow change interval shall be determined using engineering practices.

07  
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CHAPTER 4G.  TRAFFIC CONTROL SIGNALS AND HYBRID BEACONS FOR 
EMERGENCY-VEHICLE ACCESS

Section 4G.01  Application of Emergency-Vehicle Traf c Control Signals and Hybrid Beacons

01  

02  

03  

04  

05  

Section 4G.02  Design of Emergency-Vehicle Traf c Control Signals
Standard:

01  Except as otherwise provided in this Section, an emergency-vehicle traffic ontrol signal shall meet the 
requirements of this Manual.

02  An Emergency Vehicle (W11-8) sign (see Section 2C.49) with an EMERGENCY SIGNAL AHEAD 
(W11-12P) supplemental plaque shall be placed in advance of all emergency-vehicle traffic ontrol signals.  
If a warning beacon is installed to supplement the W11-8 sign, the design and location of the beacon shall 
comply with the Standards of Sections 4L.01 and 4L.03.

03  

04  

Standard:
05  An EMERGENCY SIGNAL (R10-13) sign shall be mounted adjacent to a signal face on each major 

street approach (see Section 2B.53).  If an overhead signal face is provided, the EMERGENCY SIGNAL 
sign shall be mounted adjacent to the overhead signal face.

06  

07  

Section 4G.03  Operation of Emergency-Vehicle Traf c Control Signals
Standard:

01  Right-of-way for emergency vehicles at signalized locations operating in the steady (stop-and-go) mode 
shall be obtained as provided in Section 4D.27.

02  As a minimum, the signal indications, sequence, and manner of operation of an emergency-vehicle 
traffic ontrol signal installed at a midblock location shall be as follows:
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 A.  The signal indication, between emergency-vehicle actuations, shall be either green o ashing 
yellow.  If th ashing yellow signal indication is used instead of the green signal indication, it shall 
be displayed in the normal position of the green signal indication, while the steady red and steady 
yellow signal indications shall be displayed in their normal positions.

 B.  When an emergency-vehicle actuation occurs, a steady yellow change interval followed by a steady 
red interval shall be displayed to traffic n the major street.

 C.  A yellow change interval is not required following the green interval for the 
emergency-vehicle driveway.

03  Emergency-vehicle traffic ontrol signals located at intersections shall either be operated in the 
ashing mode between emergency-vehicle actuations (see Sections 4D.28 and 4D.30) or be full-actuated  

or semi-actuated to accommodate normal vehicular and pedestrian traffic n the streets.
04  Warning beacons, if used with an emergency-vehicle traffic ontrol signal, shall b ashed only:

 A.  For an appropriate time in advance of and during the steady yellow change interval for the major 
street; and

 B.  During the steady red interval for the major street.

05  

06  

Section 4G.04  Emergency-Vehicle Hybrid Beacons
Standard:

01  Emergency-vehicle hybrid beacons shall be used only in conjunction with signs to warn and 
control traffic t an unsignalized location where emergency vehicles enter or cross a street or 
highway.  Emergency-vehicle hybrid beacons shall be actuated only by authorized emergency or 
maintenance personnel.

02  

Standard:
03  Except as otherwise provided in this Section, an emergency-vehicle hybrid beacon shall meet the 

requirements of this Manual.
04  An emergency-vehicle hybrid beacon face shall consist of three signal sections, with a CIRCULAR 

YELLOW signal indication centered below two horizontally aligned CIRCULAR RED signal indications 
(see Figure 4G-1).

05  Emergency-vehicle hybrid beacons shall be placed in a dark mode (no indications displayed) during 
periods between actuations.

06  Upon actuation by authorized emergency personnel, the emergency-vehicle hybrid beacon faces shall 
each displa ashing yellow signal indication, followed by a steady yellow change interval, prior to 
displaying two CIRCULAR RED signal indications in an alternatin ashing array for a duration of time 
adequate for egress of the emergency vehicles.  The alternatin ashing red signal indications shall only 
be displayed when it is required that drivers on the major street stop and then proceed subject to the rules 
applicable after making a stop at a STOP sign.  Upon termination of th ashing red signal indications,  
the emergency-vehicle hybrid beacons shall revert to a dark mode (no indications displayed) condition.

07  
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Standard:
08  The duration of the steady yellow change interval shall be determined using engineering practices.

09  

10  

11  

12  

13  

Standard:
14  At least two emergency-vehicle hybrid beacon faces shall be installed for each approach of the major 

street and a stop line shall be installed for each approach of the major street.

15  

16  

17  

Standard:
18  Stop lines and EMERGENCY SIGNAL—STOP WHEN FLASHING RED (R10-14 or R10-14a) signs 

(see Section 2B.53) shall be used with emergency-vehicle hybrid beacons.

19  

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

RR

Y

1. Dark Until Activated

RR

Y

5. Dark Again
Until Activated

RR

FY

2. Flashing Yellow
Upon Activation

RR

SY

3. Steady Yellow

4. Alternating Flashing Red During Egress
of the Emergency Vehicle(s)

RFR

Y

FRR

Y

Legend

SY   Steady yellow
FY   Flashing yellow
FR   Flashing red

Note:  An optional steady red clearance 
interval may be used after Interval 3 
and before Interval 4.
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CHAPTER 4H.  TRAFFIC CONTROL SIGNALS FOR ONE-LANE, TWO-WAY FACILITIES

Section 4H.01  Application of Traf c Control Signals for One-Lane, Two-Way Facilities

01  

02  

03  

04  

Section 4H.02  Design of Traf c Control Signals for One-Lane, Two-Way Facilities
Standard:

01  The provisions of Chapter 4D shall apply to traffic ontrol signals for one-lane, two-way facilities, 
except that:
 A.  Durations of red clearance intervals shall be adequate to clear the one-lane section of con icting 

vehicles.
 B.  Adequate means, such as interconnection, shall be provided to prevent con icting signal indications, 

such as green and green, at opposite ends of the section.

Section 4H.03  Operation of Traf c Control Signals for One-Lane, Two-Way Facilities
Standard:

01  Traffic ontrol signals at one-lane, two-way facilities shall operate in a manner consistent with 
traffic equirements.

02  When in th ashing mode, the signal indications shal ash red.

03  
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CHAPTER 4I.  TRAFFIC CONTROL SIGNALS FOR FREEWAY ENTRANCE RAMPS

Section 4I.01  Application of Freeway Entrance Ramp Control Signals

01  

02  

03  

04  

Section 4I.02  Design of Freeway Entrance Ramp Control Signals
Standard:

01  Ramp control signals shall meet all of the standard design specifi ations for traffic ontrol signals, 
except as otherwise provided in this Section.

02  The signal face for freeway entrance ramp control signals shall be either a two-section signal face 
containing red and green signal indications or a three-section signal face containing red, yellow, and green 
signal indications.

03  If only one lane is present on an entrance ramp or if more than one lane is present on an entrance 
ramp and the ramp control signals are operated such that green signal indications are always displayed 
simultaneously to all of the lanes on the ramp, then a minimum of two signal faces per ramp shall face 
entering traffi .

04  If more than one lane is present on an entrance ramp and the ramp control signals are operated such 
that green signal indications are not always displayed simultaneously to all of the lanes on the ramp, then 
one signal face shall be provided over the approximate center of each separately-controlled lane.

05  

Standard:
06  Ramp control signals shall be located and designed to minimize their viewing by mainline 

freeway traffi .

07  

08  

09  

10  

11  
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Section 4I.03  Operation of Freeway Entrance Ramp Control Signals

01  

02  

Standard:
03  The RAMP METERED WHEN FLASHING sign shall be supplemented with a warning beacon 

(see Section 4L.03) tha ashes when the ramp control signal is in operation.
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CHAPTER 4J.  TRAFFIC CONTROL FOR MOVABLE BRIDGES

Section 4J.01  Application of Traf c Control for Movable Bridges

01  

02  

03  

Standard:
04  Traffic ontrol at movable bridges shall include both signals and gates, except in the following cases:

 A.  Neither is required if other traffic ontrol devices or measures considered appropriate are used 
under either of the following conditions:

  1. On low-volume roads (roads of less than 400 vehicles average daily traffi ), or
  2. At manually operated bridges if electric power is not available.
 B.  Only signals are required in urban areas if intersecting streets or driveways make gates ineffective.
 C.  Only movable bridge warning gates are required if a traffic ontrol signal that is controlled as 

part of the bridge operations exists within 500 feet of the movable bridge resistance gates and no 
intervening traffic ntrances exist.

Section 4J.02  Design and Location of Movable Bridge Signals and Gates
Standard:

01  The signal faces and mountings of movable bridge signals shall comply with the provisions of 
Chapter 4D except as provided in this Section.

02  Signal faces with 12-inch diameter signal indications shall be used for all new movable bridge signals.

03  

Standard:
04  Since movable bridge operations cover a variable range of time periods between openings, the signal 

faces shall be one of the following types:
 A.  Three-section signal faces with red, yellow, and green signal indications; or
 B.  Two one-section signal faces with red signal indications in a vertical array separated by a  

STOP HERE ON RED (R10-6) sign (see Section 2B.53).
05  Regardless of which signal type is selected, at least two signal faces shall be provided for each approach 

to the movable span and a stop line (see Section 3B.16) shall be installed to indicate the point behind which 
vehicles are required to stop.

06  

07  

08  

Standard:
09  A DRAW BRIDGE (W3-6) sign (see Section 2C.39) shall be used in advance of movable bridge 

signals and gates to give warning to road users, except in urban conditions where such signing would not 
be practical.
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10  If physical conditions prevent a road user from having a continuous view of at least two signal 
indications for the distance speci ed in Table 4D-2, an auxiliary device (either a supplemental signal 
face or the mandatory DRAW BRIDGE (W3-6) sign to which has been added a warning beacon that is 
interconnected with the movable bridge controller unit) shall be provided in advance of movable bridge 
signals and gates.

11  

Standard:
12  If two sets of gates (both a warning and a resistance gate) are used for a single direction, highway traffic

signals shall not be required to accompany the resistance gate nearest the span opening.
13  Movable bridge warning gates, if used, shall be at least standard railroad size, striped with 16-inch 

alternate vertical, fully re ectorized red and white stripes.  Flashing red lights in accordance with the 
Standards for those on railroad gates (see Section 8C.04) shall be included on the gate arm and they shall 
only be operated if the gate is closed or in the process of being opened or closed.  In the horizontal position, 
the top of the gate shall be approximately 4 feet above the pavement.

14  

15  

Standard:
16  Movable bridge warning gates, if used, shall extend at least across the full width of the approach lanes 

if movable bridge resistance gates are used.  On divided highways in which the roadways are separated by a 
barrier median, movable bridge warning gates, if used, shall extend across all roadway lanes approaching 
the span openings.

17  

18  

19  

Standard:
20  Except where physical conditions make it impractical, movable bridge warning gates shall be located 

100 feet or more from the movable bridge resistance gates or, if movable bridge resistance gates are not 
used, 100 feet or more from the movable span.

21  

22  

23  
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Section 4J.03  Operation of Movable Bridge Signals and Gates
Standard:

01  Traffic ontrol devices at movable bridges shall be coordinated with the movable spans, so that the 
signals, gates, and movable spans are controlled by the bridge tender through an interlocked control.

02  If the three-section type of signal face is used, the green signal indication shall be displayed at all times 
between bridge openings, except that if the bridge is not expected to open during continuous periods in 
excess of 5 hours ashing yellow signal indication shall be permitted to be used.  The signal shall display 
a steady red signal indication when traffic s required to stop.  The duration of the yellow change interval 
between the display of the green and steady red signal indications, o ashing yellow and steady red signal 
indications, shall be determined using engineering practices (see Section 4D.26).

03  If the vertical array of red signal indications is the type of signal face selected, the red signal indications 
shal ash alternately only when traffic s required to stop.

04  

05  
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CHAPTER 4K.  HIGHWAY TRAFFIC SIGNALS AT TOLL PLAZAS 

Section 4K.01  Traf c Signals at Toll Plazas
Standard:

01  Traffic ontrol signals or devices that closely resemble traffic ontrol signals that use red or green 
circular indications shall not be used at toll plazas to indicate the open or closed status of the toll 
plaza lanes.

02  

Section 4K.02  Lane-Use Control Signals at or Near Toll Plazas
Standard:

01  Lane-use control signals used at toll plazas shall comply with the provisions of Chapter 4M except as 
otherwise provided in this Section.

02  At toll plazas with multiple lanes where one or more lanes is sometimes closed to traffi , a lane-use 
control signal shall be installed above the center of each toll plaza lane to indicate the open or closed status 
of the controlled lane.

03  

04  

Section 4K.03  Warning Beacons at Toll Plazas
Standard:

01  Warning Beacons used at toll plazas shall comply with the provisions of Chapter 4L except as otherwise 
provided in this Section.

02  

03  
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CHAPTER 4L.  FLASHING BEACONS

Section 4L.01  General Design and Operation of Flashing Beacons

01  

Standard:
02  Flashing Beacon units and their mountings shall comply with the provisions of Chapter 4D, except as 

otherwise provided in this Chapter.
03  Beacons shall b ashed at a rate of not less than 50 or more than 60 times per minute.  The illuminated 

period of eac ash shall be a minimum of 1/2 and a maximum of 2/3 of the total cycle.
04  A beacon shall not be included within the border of a sign except for SCHOOL SPEED LIMIT sign 

beacons (see Sections 4L.04 and 7B.15).

05  

06  

Section 4L.02  Intersection Control Beacon
Standard:

01  An Intersection Control Beacon shall consist of one or more signal faces directed toward each approach 
to an intersection.  Each signal face shall consist of one or more signal sections of a standard traffic ignal 
face, wit ashing CIRCULAR YELLOW or CIRCULAR RED signal indications in each signal face.  
They shall be installed and used only at an intersection to control two or more directions of travel.

02  Application of Intersection Control Beacon signal indications shall be limited to the following:
 A.  Yellow on one route (normally the major street) and red for the remaining approaches, and
 B.  Red for all approaches (if the warrant described in Section 2B.07 for a multi-way stop is satis ed).

03  Flashing yellow signal indications shall not face con icting vehicular approaches.
04  A STOP sign shall be used on approaches to whic ashing red signal indication is displayed on an 

Intersection Control Beacon (see Section 2B.04).
05  If two horizontally aligned red signal indications are used on an approach for an Intersection Control 

Beacon, they shall b ashed simultaneously to avoid being confused with grade crossin ashing-light 
signals.  If two vertically aligned red signal indications are used on an approach for an Intersection Control 
Beacon, they shall b ashed alternately.

06  

07  

08  

09  

Section 4L.03  Warning Beacon

01  
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Standard:
02  A Warning Beacon shall consist of one or more signal sections of a standard traffic ignal face with a 

ashing CIRCULAR YELLOW signal indication in each signal section.
03  A Warning Beacon shall be used only to supplement an appropriate warning or regulatory 

sign or marker.
04  Warning Beacons, if used at intersections, shall not face con icting vehicular approaches.
05  If a Warning Beacon is suspended over the roadway, the clearance above the pavement shall be a 

minimum of 15 feet and a maximum of 19 feet.

06  

07  

08  

09  

10  

11  

Section 4L.04  Speed Limit Sign Beacon
Standard:

01  A Speed Limit Sign Beacon shall be used only to supplement a Speed Limit sign.
02  A Speed Limit Sign Beacon shall consist of one or more signal sections of a standard traf c control 

signal face, with a fl shing CIRCULAR YELLOW signal indication in each signal section.  The signal 
indications shall have a nominal diameter of not less than 8 inches.  If two signal indications are used, they 
shall be vertically aligned, except that they shall be permitted to be horizontally aligned if the Speed Limit 
(R2-1) sign is longer horizontally than vertically.  If two signal indications are used, they shall be alternately 
fl shed.

03  

04  

Section 4L.05  Stop Beacon
Standard:

01  A Stop Beacon shall be used only to supplement a STOP sign, a DO NOT ENTER sign, or a 
WRONG WAY sign.

02  A Stop Beacon shall consist of one or more signal sections of a standard traffic ignal face with a 
ashing CIRCULAR RED signal indication in each signal section.  If two horizontally aligned signal 

indications are used for a Stop Beacon, they shall b ashed simultaneously to avoid being confused with 
grade crossin ashing-light signals.  If two vertically aligned signal indications are used for a Stop Beacon, 
they shall b ashed alternately.

03  The bottom of the signal housing of a Stop Beacon shall be not less than 12 inches or more than 
24 inches above the top of a STOP sign, a DO NOT ENTER sign, or a WRONG WAY sign.
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CHAPTER 4M.  LANE-USE CONTROL SIGNALS

Section 4M.01  Application of Lane-Use Control Signals

01  

02  

03  

Standard:
04  Pavement markings (see Section 3B.03) shall be used in conjunction with reversible-lane control signals.

05  

Section 4M.02  Meaning of Lane-Use Control Signal Indications
Standard:

01  The meanings of lane-use control signal indications shall be as follows:
 A.  A steady DOWNWARD GREEN ARROW signal indication shall mean that a road user is 

permitted to drive in the lane over which the arrow signal indication is located.
 B.  A steady YELLOW X signal indication shall mean that a road user is to prepare to vacate the lane 

over which the signal indication is located because a lane control change is being made to a steady 
RED X signal indication.

 C.  A steady WHITE TWO-WAY LEFT-TURN ARROW signal indication (see Figure 4M-1) shall 
mean that a road user is permitted to use a lane over which the signal indication is located for a left 
turn, but not for through travel, with the understanding that common use of the lane by oncoming 
road users for left turns is also permitted.

 D.  A steady WHITE ONE WAY LEFT-TURN ARROW signal indication (see Figure 4M-1) shall mean 
that a road user is permitted to use a lane over which the signal indication is located for a left turn 
(without opposing turns in the same lane), but not for through travel.

 E.  A steady RED X signal indication shall mean that a road user is not permitted to use the lane over 
which the signal indication is located and that this signal indication shall modify accordingly the 
meaning of other traffic ontrols present.
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Section 4M.03  Design of Lane-Use Control Signals
Standard:

01  All lane-use control signal indications shall be in units with rectangular signal faces and shall have 
opaque backgrounds.  Nominal minimum height and width of each DOWNWARD GREEN ARROW, 
YELLOW X, and RED X signal face shall be 18 inches for typical applications.  The WHITE TWO-WAY 
LEFT-TURN ARROW and WHITE ONE WAY LEFT-TURN ARROW signal faces shall have a nominal 
minimum height and width of 30 inches.

02  Each lane to be reversed or closed shall have signal faces with a DOWNWARD GREEN ARROW and a 
RED X symbol.

03  Each reversible lane that also operates as a two-way or one-way left-turn lane during certain periods 
shall have signal faces that also include the applicable WHITE TWO-WAY LEFT-TURN ARROW or 
WHITE ONE WAY LEFT-TURN ARROW symbol.

04  Each non-reversible lane immediately adjacent to a reversible lane shall have signal indications that 
display a DOWNWARD GREEN ARROW to traffic raveling in the permitted direction and a RED X to 
traffic raveling in the opposite direction.

05  If in separate signal sections, the relative positions, from left to right, of the signal indications shall 
be RED X, YELLOW X, DOWNWARD GREEN ARROW, WHITE TWO-WAY LEFT-TURN ARROW, 
WHITE ONE WAY LEFT-TURN ARROW.

06  The color of lane-use control signal indications shall be clearly visible for 2,300 feet at all times under 
normal atmospheric conditions, unless otherwise physically obstructed.

07  Lane-use control signal faces shall be located approximately over the center of the lane controlled.
08  If the area to be controlled is more than 2,300 feet in length, or if the vertical or horizontal alignment 

is curved, intermediate lane-use control signal faces shall be located over each controlled lane at frequent 
intervals.  This location shall be such that road users will at all times be able to see at least one signal 
indication and preferably two along the roadway, and will have a de nite indication of the lanes specifi ally 
reserved for their use.

09  All lane-use control signal faces shall be located in a straight line across the roadway approximately at 
right angles to the roadway alignment.

10  On roadways having intersections controlled by traffic ontrol signals, the lane-use control signal face 
shall be located suffi iently far in advance of or beyond such traffic ontrol signals to prevent them from 
being misconstrued as traffic ontrol signals.

11  Except as provided in Paragraph 12, the bottom of the signal housing of any lane-use control signal face 
shall be a minimum of 15 feet and a maximum of 19 feet above the pavement grade.

12  

13  

Two-way left-turn arrow One-way left-turn arrow

White arrows on an opaque 30 x 30-inch background

Figure 4M-1.  Left-Turn Lane-Use Control Signals
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14  

15  

16  

Section 4M.04  Operation of Lane-Use Control Signals
Standard:

01  All lane-use control signals shall be coordinated so that all the signal indications along the controlled 
section of roadway are operated uniformly and consistently.  The lane-use control signal system shall be 
designed to reliably guard against showing any prohibited combination of signal indications to any traffic t 
any point in the controlled lanes.

02  For reversible-lane control signals, the following combination of signal indications shall not be 
simultaneously displayed over the same lane to both directions of travel:
 A.  DOWNWARD GREEN ARROW in both directions,
 B.  YELLOW X in both directions,
 C.  WHITE ONE WAY LEFT-TURN ARROW in both directions,
 D.  DOWNWARD GREEN ARROW in one direction and YELLOW X in the other direction,
 E.  WHITE TWO-WAY LEFT-TURN ARROW or WHITE ONE WAY LEFT-TURN ARROW in one 

direction and DOWNWARD GREEN ARROW in the other direction,
 F.  WHITE TWO-WAY LEFT-TURN ARROW in one direction and WHITE ONE WAY LEFT-TURN 

ARROW in the other direction, and
 G.  WHITE ONE WAY LEFT-TURN ARROW in one direction and YELLOW X in the other 

direction.
03  A moving condition in one direction shall be terminated either by the immediate display of a RED X 

signal indication or by a YELLOW X signal indication followed by a RED X signal indication.  In either 
case, the duration of the RED X signal indication shall be suffi ient to allow clearance of the lane before any 
moving condition is allowed in the opposing direction.

04  Whenever a DOWNWARD GREEN ARROW signal indication is changed to a WHITE TWO-WAY 
LEFT-TURN ARROW signal indication, the RED X signal indication shall continue to be displayed to 
the opposite direction of travel for an appropriate duration to allow traffic ime to vacate the lane being 
converted to a two-way left-turn lane.

05  If an automatic control system is used, a manual control to override the automatic control shall 
be provided.

06  

Standard:
07  If used, lane-use control signals shall be operated continuously, except that lane-use control signals 

that are used only for special events or other infrequent occurrences and lane-use control signals on 
non-reversible freeway lanes shall be permitted to be darkened when not in operation.  The change from 
normal operation to non-operation shall occur only when the lane-use control signals display signal 
indications that are appropriate for the lane use that applies when the signals are not operated.  The 
lane-use control signals shall display signal indications that are appropriate for the existing lane use when 
changed from non-operation to normal operations.  Also, traffic ontrol devices shall clearly indicate the 
proper lane use when the lane control signals are not in operation.

08  
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CHAPTER 4N.  IN-ROADWAY LIGHTS

Section 4N.01  Application of In-Roadway Lights

01  

Standard:
02  In-Roadway Lights shall not be used for any application that is not described in this Chapter.
03  If used, In-Roadway Lights shall not exceed a height of 3/4 inch above the roadway surface.
04  When used, In-Roadway Lights shall b ashed and shall not be steadily illuminated.

05  

06  

Section 4N.02  In-Roadway Warning Lights at Crosswalks

01  

Standard:
02  If used, In-Roadway Warning Lights at crosswalks shall be installed only at marked crosswalks with 

applicable warning signs.  They shall not be used at crosswalks controlled by YIELD signs, STOP signs,  
or traffic ontrol signals.

03  If In-Roadway Warning Lights are used at a crosswalk, the following requirements shall apply:
 A.  Except as provided in Paragraphs 7 and 8, they shall be installed along both sides of the crosswalk 

and shall span its entire length.
 B.  They shall initiate operation based on pedestrian actuation and shall cease operation at a 

predetermined time after the pedestrian actuation or, with passive detection, after the pedestrian 
clears the crosswalk.

 C.  They shall displa ashing yellow light when actuated.  Th ash rate shall be at least 50, but no 
more than 60 ash periods per minute.  If they ar ashed in a manner that includes a continuous 

ash of varying intensity and time duration that is repeated to provid ickering effect, the 
ickers or pulses shall not repeat at a rate that is between 5 and 30 per second to avoid frequencies 

that might cause seizures.
 D.  They shall be installed in the area between the outside edge of the crosswalk line and 10 feet from 

the outside edge of the crosswalk.
 E.  They shall face away from the crosswalk if unidirectional, or shall face away from and across the 

crosswalk if bidirectional.
04  If used on one-lane, one-way roadways, a minimum of two In-Roadway Warning Lights shall be 

installed on the approach side of the crosswalk.  If used on two-lane roadways, a minimum of three 
In-Roadway Warning Lights shall be installed along both sides of the crosswalk.  If used on roadways with 
more than two lanes, a minimum of one In-Roadway Warning Light per lane shall be installed along both 
sides of the crosswalk.

05  

06  
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07  

08  

09  

10  

Standard:
11  If pedestrian pushbuttons are used to actuate the in-roadway lights, a Push Button To Turn On 

Warning Lights (with pushbutton symbol) (R10-25) sign (see Figure 2B-26) shall be mounted adjacent to or 
integral with each pedestrian pushbutton.

12  Where the period of operation is suffi ient only for crossing from a curb or shoulder to a median of 
suffi ient width for pedestrians to wait, median-mounted pedestrian actuators shall be provided.

ENGINEERING-PDH.COM 
| TRA-116 |



ENGINEERING-PDH.COM 
| TRA-116 |




