RECTANGULAR RAPID FLASHING BEACON WITH LARGE LED ARRAYS
TAPCO RRFB-XL: Solar Powered, Pedestrian-Activated & Wirelessly Synchronized
Extra Large LED Arrays, with Sign Assembly and optional Pedestal Base & Pole Shaft
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1.0

Description
The Manufacturer shall provide a Rectangular Rapid Flashing Beacon LED Light
Assembly with Large LED Arrays (RRFB-XL). The RRFB-XL shall be powered
by a solar-assisted battery and shall utilize spread spectrum wireless activation,
providing savings in time and money with respect to installation and operation.
The RRFB-XL shall be pedestrian-activated by pushbutton. Hard-wired and
passive activation systems, such as radar or infrared, are available upon request,
as are standard-sized RRFB.
At over 21 square inches in size, each RRFB-XL LED indication flashes a larger
‘footprint’ to ensure a more conspicuous display for sites with excess visual
clutter, as well as multiple-lane and higher-speed approaches.
The RRFB-XL shall consist of Traffic & Parking Control Company’s (TAPCO)
RRFB-XL system, or written engineering-approved equivalent prior to bid.

2.0

General Requirements
RRFB-XL shall be in conformance with all applicable MUTCD standards and
guidelines, and shall exceed the minimum requirements specified in FHWA
Memorandum IA-11, Interim Approval for Optional Use of Rectangular Rapid
Flashing Beacons. It shall consist of rapidly and alternately flashed rectangular
yellow indications having LED-array based pulsing light sources, and shall be
designed, located, and operated in accordance with the detailed requirements
specified in Memorandum IA-11, Interim Approval for Optional Use of RRFB
and subsequent amendments as detailed herein.
RRFB shall be installed to function only as a Warning Beacon; shall be used only
to supplement a W11-2 (Pedestrian), W11-15 (Bicycle/Pedestrian) or S1-1
(School) crossing warning sign with a diagonal downward arrow (W16-7p)
plaque, located at or immediately adjacent to a marked crosswalk.
RRFB shall not be used for crosswalks across approaches controlled by YIELD
signs, STOP signs, or traffic control signals. This prohibition is not applicable to a
crosswalk across the approach to and/or egress from a roundabout.
In the event sight distance approaching the crosswalk at which RRFBs are used is
less than deemed necessary by the engineer, an additional RRFB may be installed

on that approach in advance of the crosswalk, as a Warning Beacon to supplement
the crosswalk assembly. This additional RRFB shall be supplemental to and not a
replacement for RRFBs at the crosswalk itself.
For any approach on which RRFB are used, two W11-2, W11-15 or S1-1 crossing
warning signs (each with RRFB and W16-7p plaque) shall be installed at the
crosswalk, one on the right-hand side of the roadway and one on the left-hand
side of the roadway. On a divided highway, the left-hand side assembly should be
installed on the median, if practical, rather than on the far left side of the highway.
An RRFB shall not be installed independent of the crossing signs for the approach
the RRFB faces. The RRFB shall be installed on the same support as the
associated W11-2 (Pedestrian) W11-15 (Bicycle/Pedestrian) or S1-1 (School)
crossing warning sign and plaque.
As a specific exception to 2009 MUTCD Section 4L.01 guidance, the Light Bar
shall be located between the bottom of the crossing warning sign and the top of
the supplemental downward diagonal arrow plaque (or, in the case of a
supplemental advance sign, the AHEAD plaque), rather than 12 inches above or
below the sign assembly.
The RRFB vehicle indications shall be aligned horizontally, with the longer
dimension horizontal and with a minimum space between the two indications of
approximately seven inches measured from the inside edge of one indication to
the inside edge of the other indication.
2.1
Each RRFB-XL shall be a complete assembly including Controller,
Battery, Radio, Solar Panel, LED indications in a Light Bar, Signage, and
optional Pole Shaft and Pedestal Base.
2.2
An RRFB-XL assembly can have one (1) light bar (facing a single
direction) or two (2) light bars (mounted back-to-back, facing dual directions).
2.3
Each Light Bar shall house two rapidly and alternately flashing
rectangular yellow indications and one yellow side-mounted pedestrian
indication, each with an LED-array based light source. The LED-based pulsing
light arrays shall be designed, located and operated in accordance with the
detailed requirements as specified on the plans. Active vehicle indications shall be
visible at distances over 1000 feet during the day and over 1 mile at night.
2.4
Individual components shall be replaceable independently of other
components, equipped with approved terminal strips or wire-end molded
connectors.
3.0

Functional Requirements
Per FHWA guidelines, RRFB shall be normally dark, shall initiate operation only
upon pedestrian actuation, and shall cease operation at a predetermined time after

the pedestrian actuation. The flash cycle duration should be based on the MUTCD
procedures for timing of pedestrian clearance times for pedestrian signals: refer to
MUTCD 2009 Section 4E.06 and any State-specified regulations.
As a specific exception to requirements for the flash rate of beacons as stated in
2009 MUTCD Section 4L.01, RRFBs shall use a much faster flash rate. Each of
the two yellow vehicle indications of an RRFB shall have 70 to 80 periods of
flashing per minute and shall have alternating but approximately equal periods of
rapid pulsing light emissions and dark operation. During each of its 70 to 80
flashing periods per minute, one of the yellow indications shall emit two rapid
pulses of light and the other yellow indication shall emit three rapid pulses of
light.
The outside edges of the RRFB indications, including the Light Bar, shall not
project beyond the outside edges of the W11-2, W11-15 or S1-1 sign. The flash
rate of each individual yellow indication, as applied over the full on-off sequence
of a flashing period of the indication, shall not be between 5 and 30 flashes per
second, to avoid frequencies that might cause seizures.
3.1
RRFB-XL system shall have the capability of web-based cellular
communication with programmable aspects as outlined in Section 4.
3.2
Each RRFB-XL shall operate on solar-assisted battery power.
3.3
Upon activation by ADA-compliant pushbutton, a 900 MHz transceiver
radio using spread spectrum radio frequency to minimize RF interference shall
wirelessly activate all integral indications. When activated, the two yellow
indications in each RRFB-XL shall flash in a rapidly alternating “wig-wag”
flashing sequence (left indication on, then right indication on).
3.4
The light intensity of the vehicle indications shall meet the minimum
specifications of Society of Automotive Engineers (SAE) standard J595
(Directional Flashing Optical Warning Devices for Authorized Emergency,
Maintenance, and Service Vehicles) dated November 2008. Manufacturer
Certification of Compliance shall be provided upon request.
3.5
When activated, all indications associated with a given crosswalk
(including those with an advance crossing sign, if used) shall simultaneously
commence operation of their alternating rapid flashing within 120msec, and shall
cease operation at a predetermined time after the pedestrian actuation.
3.6
The duration of the flash cycle shall be programmable from 1 second to 24
hours, in increments of seconds, minutes and hours.
3.7
The Pedestrian indication shall be directed at and visible to pedestrians in
the crosswalk, and it shall flash concurrently with the vehicle indications to give
confirmation that the RRFB-XL is in operation.
3.8
The system shall include an actuation counter providing data that can be
downloaded on-site to a laptop computer using DP9 or USB type cables.
3.9
Autonomy with a fully charged battery shall be up to 30 days without sun.

4.0 Web-based Cellular Communications and Control Capability
The system shall be network-enabled for remote management via an Internetbased Virtual Private Network (VPN) using cellular communication, available via
subscription from Manufacturer.
4.1
A 1-year VPN subscription shall be included, with the option of
subscription renewal.
4.2
Communication from system server to Controller shall be by VPN, for
user security.
4.3
Remote VPN management capabilities shall include monitoring and
control of flash pattern and duration; system activation; real-time email and/or
text alerts of solar engine output, system battery condition, beacon outage and
displacement.
5.0

Materials
The Manufacturer shall provide a complete solar-powered RRFB-XL assembly,
consisting of but not limited to, the signage, Light Bar with LED indications, solar
panel, battery, mounting hardware and electrical components including wiring
and solid-state circuit boards. The RRFB-XL assembly shall include the following
items:
5.1

5.2

Light Bar Housing and Indications
a.
The Light Bar housing shall be constructed of durable, corrosionresistant powder-coated aluminum with stainless steel fasteners.
b.
Enclosed components shall be modular in design whereby any
component can be easily replaced using common hand tools, without
having to remove the housing from the pole.
c.
All mounting hardware required for mounting the Light Bar
housing shall be provided, and shall be stainless steel.
e.
Each of the two vehicle RRFB-XL indications shall be
approximately 7.25" wide x 3" high.
f.
A pedestrian indication, approximately 1.5" wide x 3.625" high,
shall be side-mounted in the Light Bar housing so that it is directed at and
visible to pedestrians in the crosswalk.
g.
The LEDs used shall be rated for a minimum 15-year life span.

Signs and Plaques
a.
All signs shall conform to MUTCD standards.
b.
All sign blanks and plaques shall be Federally specified .080
gauge, 5052 aluminum.
5.2 (continued)

c.
Unless specified otherwise, sign sheeting shall be 3M™ DG3
diamond grade cubed or equivalent prismatic sheeting, with anti-graffiti
overlay.
d.
All sign assemblies shall use provided anti-vandal fasteners and
tools to mount components to sign, and sign to fixture.
e.
Crossing signs (W11-2 for Pedestrian Crossing, W11-15 for
Shared-use Bicycle/Pedestrian Crossing or S1-1 for School Crossing) shall
be a minimum size of 30" x 30" as shown on the plans.
f.
Crossing plaques (W16-7P Arrow at crosswalk, or W16-9P
AHEAD Plaque in advance) shall be a minimum size of 24" x 12" as
shown on the plans.
g.
Pedestrian pushbutton instruction signs shall be furnished, at a
minimum size of 5" x 7", to be mounted adjacent to or integral with each
pedestrian pushbutton.
5.3

Controller
a.
The Controller shall be housed in a NEMA 4X rated aluminum
enclosure, intended for indoor or outdoor use, primarily to provide a
degree of protection against corrosion, windblown dust and rain, splashing
water, hose-directed water, and damage from ice formation.
b.
The LED light outputs and flash pattern shall be completely
programmable, with the capability to actuate RRFB-XL, RRFB, round
LED signal beacons and LED-enhanced signs.
c.
The flashing output shall have 70 to 80 periods of flashing per
minute with 100-millisecond duration. The output current shall be
maintained as programmed for the duration of the pulse. The flashing
output shall be programmable.
d.
The Controller shall be reconfigurable if future MUTCD or State
guidelines specify a different flash pattern.
e.
The Controller shall be capable of storing input count data in
preset intervals, with downloadable capabilities using optional Windowsbased PC software program and standard RS232 programming cable.
f.
The Controller shall be, in the unlikely event of failure, replaceable
independently of other components.

5.4

Battery
a.
The Battery shall be a 12VDC Absorbed Glass Mat (AGM) sealed
lead-acid, maintenance-free battery.
b.
The Battery shall be rated at 45AH minimum and shall conform to
Battery Council International (BCI) specifications.
c.
The Battery shall be solar-powered with a capacity up to 30 days
of autonomy without sunlight.
d.
The Battery shall be replaceable independently of other
components.

5.4 (continued)

e.
The Battery shall have a minimum operating temperature range of
-76º to 140ºF (-60º to 60ºC).
5.5

Wireless Transceiver Radio
a.
Radio control shall be solar-powered, operating on a FCCapproved 900mhz frequency, hopping spread spectrum network with a
normal operating range of 1000 feet.
b.
Radios shall provide wireless communication between the
Assemblies to integrate the pushbutton activation of indications.
c.
To ensure all integral indications consistently flash in unison, the
Radio shall synchronize the Controllers to activate the indications within
120msec of one other and remain synchronized throughout the duration of
the flashing cycle.
d.
Radio systems shall operate from 3.6 VDC to 15VDC
e.
The Radio shall be, in the unlikely event of failure, replaceable
independently of other components.
f.
The Radio shall have a minimum operating temperature range of 30ºF to 165ºF (-34.4º to 73.8ºC).

5.6

Pushbutton
a.
The Push Button shall be capable of continuous operation within a
temperature range of -30º to 165ºF (-34º to 74ºC).
b.
The Push Button shall be ADA compliant, and shall operate as a
normally open (n/o) circuit.

5.7

Solar Panel
a.
The Solar Panel shall provide 55 watts at peak total output.
b.
The Solar Panel shall be affixed to an aluminum plate and bracket,
adjustable at an angle of 45°- 60° to facilitate adjustment for maximum
solar collection and optimal battery strength.
c.
The Solar Panel Assembly (panel, plate and bracket) shall be
mounted on a 360º rotatable pole cap mount, to facilitate adjustment for
maximum solar collection and optimal battery strength.
d.
The Solar Panel shall have a minimum operating temperature
range of -40º to 185ºF (-40º to 85ºC).

Optional:
5.8

Pedestal Base & Pole Shaft
System will mount on standard 4.5" OD aluminum pedestal pole and
signal pedestal base. Pole shall be an extruded seamless Aluminum 6061T6 Schedule 40 manufactured, conforming to ASTM B 429. Pedestal base
shall be aluminum casting made of 319 aluminum alloy. Base shall be
threaded to receive a 4" NPT pedestal pole. Base shall include a door
opening of minimum of 8.5" square and shall include an aluminum door
attached with a stainless steel bolt.

6.0

Warranty

The system shall be supported by a three-year warranty.
7.0

Method of Measurement

All RRFB-XL furnished and/or installed with signs associated with a single crosswalk
shall constitute a single installation. Each installation will be measured for payment by
the lump sum in place or delivered.
8.0 Basis of Payment
The RRFB-XL will be paid for at the contract lump sum price, which payment will be
full compensation for furnishing all materials including, but not limited to the LED
indications, radio, timer, controller and cabinet, pole, bases, pedestrian push buttons and
all appurtenances and incidentals required for a complete and functioning installation. If
installed, includes furnishing all tools, wiring, and labor necessary for completing the
installation.
Payment will be made under:
Pay Item Description Pay Unit
Rectangular Rapid Flashing Beacon with Large LED Arrays, Lump Sum Delivered
and/or installed

