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Sect. 8D.04 to 8D.05

When activated, the gate arm light nearest the tip shall be illuminated continuously and the other
lights shall flash alternately in unison with the flashing-light signals.

The entrance gate arm mechanism shall be designed to fail safe in the down position.

Guidance:

The gate arm should ascend to its upright position in not more than 12 seconds.

In its normal upright position, when no train is approaching or occupying the highway-rail grade crossing,
the gate arm should be either vertical or nearly so (see Figure 8D-1).

In the design of individual installations, consideration should be given to timing the operation of the gate 
arm to accommodate large and/or slow-moving vehicles.

The gates should cover the approaching highway to block all motor vehicles from being driven around the
gate without crossing the centerline.

Option:

Automatic gate installations may include median islands between opposing lanes on an approach to a
highway-rail grade crossing.

Where gates are located in the median, additional median width may be required to provide the minimum
clearance for the counterweight supports.

Section 8D.05  Four-Quadrant Gate Systems

Option:

Four-Quadrant Gate systems may be installed to improve safety at highway-rail grade crossings based on an
engineering study when less restrictive measures, such as automatic gates and median islands, are not effective.

Standard:

A Four-Quadrant Gate system shall consist of a series of automatic gates used as an adjunct to
flashing-light signals to control traffic on all lanes entering and exiting the highway-rail grade crossing.

The Four-Quadrant Gate system shall consist of a drive mechanism and fully retroreflectorized red-
and white-striped gate arms with lights, and when in the down position the gate arms extend individually
across the entrance and exit lanes of highway traffic as shown in Figure 8D-2.  Standards contained in
Sections 8D.01 through 8D.03 for flashing-light signals shall be followed for signal specifications, location,
and clearance distances.

In the normal sequence of operation, unless constant warning time or other advanced system requires
otherwise, the flashing-light signals and the lights on the gate arms (in their normal upright positions)
shall be activated immediately upon detection of the approaching train.  The gate arms for the entrance
lanes of traffic shall start their downward motion not less than 3 seconds after the flashing-light signals
start to operate and shall reach their horizontal position at least 5 seconds before the arrival of the train.
Exit gate arm activation and downward motion shall be based on detection or timing requirements
established by an engineering study of the individual site.  The gate arms shall remain in the down position
as long as the train occupies the highway-rail grade crossing.

When the train clears the highway-rail grade crossing, and if no other train is detected, the gate arms
shall ascend to their upright positions, following which the flashing lights and the lights on the gate arms
shall cease operation.

Gate arm design, colors, and lighting requirements shall be in accordance with the Standards
contained in Section 8D.04.

Except as noted in the Option below, the exit gate arm mechanism shall be designed to fail-safe in the
up position.

At locations where gate arms are offset a sufficient distance for vehicles to drive between the entrance
and exit gate arms, median islands shall be installed in accordance with the needs established by an
engineering study.

Guidance:

The gate arm should ascend to its upright position in not more than 12 seconds.

Four-Quadrant Gate systems should only be used in locations with constant-warning-time train detection.

The operating mode of the exit gates should be determined based upon an engineering study, with input from
the affected railroad company.

If the Timed Exit Gate Operating Mode is used, the engineering study, with input from the affected railroad
company, should also determine the Exit Gate Clearance Time (see Section 8A.01).
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Sect. 8D.05
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Note: In an effort to simplify the figure
to show typical location plans for
flashing-light signals and four-
quadrant gates, not all traffic 
control devices are shown on
this figure.

Median island
between gates (as determined
by an engineering study)
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Figure 8D-2.  Example of Location Plan for Flashing-Light Signals
and Four-Quadrant Gates
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Sect. 8D.05 to 8D.07

If the Dynamic Exit Gate Operating Mode is used, vehicle intrusion detection devices should be installed to
control exit gate operation based on vehicle presence within the minimum track clearance distance.

Regardless of which exit gate operating mode is used, the Exit Gate Clearance Time should be considered
when determining additional time requirements for the Minimum Warning Time.

If a Four-Quadrant Gate system is used at a location that is adjacent to an intersection that could cause
vehicles to queue within the minimum track clearance distance, the Dynamic Exit Gate Operating Mode should
be used unless an engineering study indicates otherwise.

If a Four-Quadrant Gate system is interconnected with a highway traffic signal, backup or standby power
should be considered for the highway traffic signal.  Also, circuitry should be installed to prevent the highway
traffic signal from leaving the track clearance green interval until all of the gates are lowered.

At locations where sufficient space is available, exit gates should be set back from the track a distance that
provides a safety zone long enough to accommodate at least one design vehicle between the exit gate and the
nearest rail.

Four-Quadrant Gate systems should include remote health (status) monitoring capable of automatically
notifying railroad signal maintenance personnel when anomalies have occurred within the system.

Option:

Exit gate arms may fail in the down position if the highway-rail grade crossing is equipped with remote
health (status) monitoring.

Four-Quadrant Gate installations may include median islands between opposing lanes on an approach to 
a highway-rail grade crossing.

Guidance:

Where sufficient space is available, median islands should be at least 18 m (60 ft) in length.

Section 8D.06  Train Detection

Standard:

The devices employed in active traffic control systems shall be actuated by some form of train
detection.

Train detection circuits, insofar as practical, shall be designed on the fail-safe principle.

Flashing-light signals shall operate for at least 20 seconds before the arrival of any train, except 
as noted in the Option below.

Option:

On tracks where all trains operate at less than 30 km/h (20 mph) and where flagging is performed by 
an employee on the ground, a shorter signal operating time for the flashing-light signals may be used.

Additional warning time may be provided when determined by an engineering study.

Guidance:

Where the speeds of different trains on a given track vary considerably under normal operation, special
devices or circuits should be installed to provide reasonably uniform notice in advance of all train movements
over the highway-rail grade crossing.  Special control features should be used to eliminate the effects of station
stops and switching operations within approach control circuits to prevent excessive activation of the traffic
control devices while trains are stopped on or switching upon the approach track control circuits.

Section 8D.07  Traffic Control Signals at or Near Highway-Rail Grade Crossings

Option:

Traffic control signals may be used instead of flashing-light signals to control road users at industrial highway-
rail grade crossings and other places where train movements are very slow, such as in switching operations.

Standard:

The appropriate provisions of Part 4 relating to traffic control signal design, installation, and
operation shall be applicable where traffic control signals are used to control road users instead of
flashing-light signals at highway-rail grade crossings.

Traffic control signals shall not be used instead of flashing-light signals to control road users at a
mainline highway-rail grade crossing.


