
08-8 Bicycle and Motorcycle Detection at New or Upgraded Signalized Intersections (Formally
known as “Traffic Actuated Signals for the Bicycles and Motorcyclists”)

Recommendation:
Caltrans requests that the CTCDC recommends adoption of the language below into the CA MUTCD.

Agency Requesting/Sponsoring: Caltrans

Background:

AB 1581 (Fuller) was signed by the Governor on October 8, 2007, and became law on January 1, 2008. 
The legislation reads as follows:

Assembly Bill No. 1581

CHAPTER 337

An act to add and repeal Section 21450.5 of the Vehicle Code, relating to vehicles.

[Approved by Governor October 8, 2007. Filed with Secretary of State October 8, 2007.]

LEGISLATIVE COUNSEL’S DIGEST

AB 1581, Fuller. Traffic-actuated signals: bicycles: motorcycles.
(1) Existing law provides for official traffic control devices.
This bill would include as an official traffic control device a traffic-actuated signal that displays 

one or more of its indications in response to the presence of traffic detected by mechanical, visual, 
electrical, or other means. Upon the first placement of a traffic-actuated signal or replacement of the 
loop detector of a traffic-actuated signal, the signal would have to be installed and maintained, to the 
extent feasible and in conformance with professional engineering practices, so as to detect lawful 
bicycle or motorcycle traffic on the roadway. Cities and counties would not be required to comply with 
those requirements until the Department of Transportation has established uniform standards, 
specifications, and guidelines for the detection of bicycles and motorcycles by traffic-actuated signals 
and related signal timing. The Commission on State Mandates would be required to consult with the 
Department of Transportation regarding mandate claims relating to these provisions. This bill would 
provide that its provisions would remain in effect until January 1, 2018, and would be repealed on that 
date. By imposing new duties on local government, this bill would impose a state-mandated local 
program upon local governments.

(2) The California Constitution requires the state to reimburse local agencies and school districts 
for certain costs mandated by the state. Statutory provisions establish procedures for making that 
reimbursement.

This bill would provide that, if the Commission on State Mandates determines that the bill contains 
costs mandated by the state, reimbursement for those costs shall be made pursuant to these statutory 
provisions.

The people of the State of California do enact as follows:
SECTION 1.    (a) The Legislature hereby finds and declares the following:
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(1) Bicyclists and motorcyclists are legitimate users of roadways in California.
(2) Traffic-actuated signals that do not detect bicycle or motorcycle traffic pose a danger to law-

abiding bicyclists and motorcyclists.
(b) It is the intent of the Legislature in enacting this act to better protect law-abiding bicyclists and 

motorcyclists.
SEC. 2.    Section 21450.5 is added to the Vehicle Code, to read:
21450.5.    (a) A traffic-actuated signal is an official traffic control signal, as specified in Section 

445, that displays one or more of its indications in response to the presence of traffic detected by 
mechanical, visual, electrical, or other means.

(b) Upon the first placement of a traffic-actuated signal or replacement of the loop detector of a 
traffic-actuated signal, the traffic-actuated signal shall, to the extent feasible and in conformance with 
professional traffic engineering practice, be installed and maintained so as to detect lawful bicycle or 
motorcycle traffic on the roadway.

(c) Cities, counties, and cities and counties shall not be required to comply with the provisions 
contained in subdivision (b) until the Department of Transportation, in consultation with these entities, 
has established uniform standards, specifications, and guidelines for the detection of bicycles and 
motorcycles by traffic-actuated signals and related signal timing.

(d) This section shall remain in effect only until January 1, 2018, and as of that date is repealed, 
unless a later enacted statute, that is enacted before January 1, 2018, deletes or extends that date.

SEC. 3.    The Commission on State Mandates shall consult with the Department of Transportation 
when it develops parameters and guidelines for any mandate claim arising from the enactment of these 
provisions to ensure that eligible reimbursement is limited solely to the incremental costs of installing 
sensor wiring that can detect bicycle or motorcycle traffic.

SEC. 4.    If the Commission on State Mandates determines that this act contains costs mandated 
by the state, reimbursement to local agencies and school districts for those costs shall be made pursuant 
to Part 7 (commencing with Section 17500) of Division 4 of Title 2 of the Government Code.

At its January 31, 2008, meeting, the CTCDC requested that Caltrans form an AB 1581 Subcommittee 
to advise the CTCDC on developing uniform standards, specifications and guidelines for the detection 
of bicycles and motorcycles by traffic-actuated signals and related signal timing. The members of the 
AB1581 Subcommittee are:

Ahmad Rastegarpour, Chair Caltrans
Kai Leung Caltrans
Ken McGuire Caltrans
Richard Haggstrom Caltrans
Damon Curtis SFMTA
David Roseman City of Long Beach
Sean Skehan LADOT
Robert Shanteau Bicyclist representative
James Lombardo Motorcyclist representative

The AB 1581 Subcommittee met on March 4, April 2, July 9 and September 25. It found that 
motorcycles are difficult to detect because of their small size and that bicycles are often not detected at 
all because most loops are designed to detect horizontal sheets of metal, such as the bottom of a car or 
truck, while the rims on bicycle wheels, although metal, are vertical. For instance, the common Type A 
loop can only detect a bicycle that is located over the loop conductors, as shown in this figure:
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But a bicycle cannot be detected in the center of a Type A loop, as shown here:

To detect a bicycle across its entire width, an inductive loop needs to be a diagonal quadrupole, 
examples of which are shown here, including a Caltrans Type D and a quadracircle loop:

The Type D loop was introduced into the Caltrans Standard Plans in the 1980's but deployment has 
been limited. Winding and sawcut details are shown in Caltrans Standard Plan ES-5B.

The quadracircle was invented in about 1990 in Palo Alto and several local agencies in California have 
reported success using it, although Caltrans has not experimented with it. Winding and sawcut details 
are shown in Cupertino's Standard Detail 5-19.

Even if the loop is not a diagonal quadrupole, a bicyclist who knows to stop on top of the 
conductors may still be detected. But many loops are covered by the final lift of pavement. The CA 
MUTCD provides for a Bicycle Detector Symbol, shown at right, that can be placed over the 
conductors of a buried loop to show bicyclists where to stop.

Limit line loops are normally 6' wide by at least 6' long and centered in the lane, or about 3' from the 
left lane line of a wide right lane. A limit line loop, then, may be some distance from the right hand 
curb or edge of pavement. CVC Section 21202 requires a bicyclist traveling “at a speed less than the 
normal speed of traffic” to ride “as close as practicable to the right-hand curb or edge of the roadway” 
but gives an exception when the bicyclist is “approaching a place where a right turn is authorized.” 
This exception was intended to provide the bicyclist the flexibility to avoid having to stop against the 
right hand curb or edge of the road where a potential “right hook” conflict would be created with a 
right turning motorist. By stopping in the center of the travel lane, a bicyclist is in a position to be seen 
by following motorists while not creating a conflict with right turning drivers.

The AB 1581 Subcommittee recommends that all new limit line detectors shall provide an approximate 
6'x6' Limit Line Detection Zone, and if more than 50% have been or are being replaced, then the entire 
intersection should be upgraded to detect bicycles. Although the Subcommittee established this 
performance standard based on its members' knowledge that inductive loops can meet it, the standard 
can potentially be met by other detection technologies, including video detection. Therefore the AB 
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1581 Subcommittee recommends that the performance standard be made technology-independent in 
order to accommodate video detection as well as future detection technologies.

The next step was for the Subcommittee to determine the bicycle-rider combination that would need to 
be detected. For an inductive loop, the limiting factor is the diameter and material of the bicycle's rims. 
Since loops are simply metal detectors and most modern rims are made of aluminum, rim material is 
usually not an issue.

For the reference bicycle the Subcommittee selected an adult bicycle with the smallest wheels, such as 
the folding bicycle shown at near right. The 
reason a folding bicycle was selected was 
that its small rims are the most difficult for 
an inductive loop to detect. This bicycle has 
16” aluminum rims, an aluminum frame, 
and stainless steel spokes. Subject to further testing and 
verification, a scrap 20” BMX rim mounted vertically in a 
piece of wood, as shown at far right, might be used for testing.

For a video detection system (VDS), the limiting factors are the profile of the rider during 
the day and the presence of a headlight at night. For the reference rider the Subcommittee 
recommends a person the size of a middle school student, or about 4' tall and weighing about 
90 lb. Again, subject to further verification, a plywood cutout of a standing person about 4' 
tall and 1.3' wide, as shown at right, might be used for testing.

Currently, if lighting conditions provide enough contrast for a VDS to detect an automobile, then a 
motorcyclist or bicyclist can also be detected. In fog or other low contrast conditions, a VDS puts out a 
constant call to the signal controller unit, which in turn goes into a predetermined fixed time program.

The Subcommittee proposes that the R62(CA) sign and its pushbutton be removed from 
Figure 4D-111(CA) and that pushbuttons be allowed for bicycle detection only if the 
approach is not a street or highway, such as where a driveway, shared-use path or bike path 
forms one or more legs of a signalized intersection, or if it is desired to supplement a Limit 
Line Detection Zone on a vehicular approach. Guidelines for use of the R62C (CA) sign are 
in Section 9B.10 of the CA MUTCD. Definitions for "street" and "highway" are in Section 
1A.13 of the CA MUTCD:

32. Highway - a general term for denoting a public way for purposes of travel by vehicular travel, 
including the entire area within the right-of-way. 

84. Street - see Highway.

The AB 1581 Subcommittee believes that if a bicycle is detected in a Limit Line Detection Zone, then a 
motorcycle will also be detected. Therefore the language below addresses the detection of both 
motorcycles and bicycles.
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Proposal:
Following are the AB 1581 Subcommittee's proposed changes to the CA MUTCD:

Section 4A.02 Definitions Relating to Highway Traffic Signals
15. Detector – a device used for determining the presence or passage of vehicles (including 
motorcycles), bicycles or pedestrians.
50A. Reference Bicycle-Rider – a minimum 4’ tall person, weighing minimum 90 lb, riding on an 
unmodified minimum 16" wheels bicycle with non-ferromagnetic frame, aluminum rims, stainless steel 
spokes, and head light.
29A. Limit Line Detection Zone – an approximate 6’x6’area immediately behind the limit line, either 
centered in a normal width lane or approximately 3' from the left lane line if a right lane is more than 
12' wide.

Section 4D.105(CA) Bicycle Detectors
Option:
Bicycle detectors may be required at traffic-actuated signal installations.
The loop detector logo shown on Department of Transportation’s Standard Plan A24C may be used 

to show a bicyclist where to stop in a bike lane or traffic lane to be detected.
Support:
See Figure 4D-111(CA) for suggested locations of bicycle detectors and Department of 

Transportation’s Standard Plans for typical bike lane pavement markings.
Efforts need to be made to ensure that signal detection devices are capable of detecting a bicycle. 

Detectors for traffic-actuated signals need to be located in the bicyclist’s expected path, including left-
turn lanes and shoulders. Marking the road surface to indicate the optimum location for bicycle 
detection is helpful to the bicyclist. Video detection is an effective alternate technique to loop detection.

Section 4D.105(CA) Bicycle/Motorcycle Detection
Standard:

All new limit line detector installations and modifications to the existing limit line detection on 
a street or highway (see Section 1A.13 for definitions) shall provide a Limit Line Detection Zone 
in which the Reference Bicycle-rider is detected. Refer to CVC 21450.5.

At new signalized intersections, or when the advance loops are being replaced, phases with 
advance detection only shall be put on permanent recall.

Option:
The detection zone in a bike lane may be narrower than 6'.
A Bicycle Detector Symbol may be used (See Section 9C.05).
A bicycle pushbutton may be used on a signalized intersection approach that is not a street or 

highway, such as a private driveway, shared-use path or bike path.
Bicycle pushbuttons may also be used to supplement Limit Line Detection Zones on a signalized 

intersection approach that is a street or highway.
Guidance:

The Limit Line Detection Zone is not required for phases that are on permanent recall or fixed time 
operation.

If more than 50% of the limit line detectors have been or need to be replaced at a signalized 
intersection, then the entire intersection should be upgraded so that every lane has a Limit Line 
Detection Zone.

The Reference Bicycle-Rider or the equivalent should be used to confirm bicycle detection under 
the following situations:
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1. A new detection system has been installed
2. The detection configuration has been modified
3. A complaint has been made about lack of detection by bicyclists/motorcyclists

Support:
See Figure 4D-111(CA) for typical detector locations.

CVC Section 21202 requires bicyclists traveling “at a speed less than the normal speed of traffic” to 
ride “as close as practicable to the right-hand curb or edge of the roadway” with exceptions, including 
when the bicyclist is “approaching a place where a right turn is authorized.” This exception was 
intended to provide the bicyclist the flexibility to avoid having to stop against the right hand curb or 
edge of the road where a potential conflict would be created with a right turning motorist.

Amend Figure 4D-111(CA) as shown on the following page.
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