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EDITORIAL NOTE: For FEDERAL REGISTER citations affecting §571.222 see the List of CFR
Sections Affected, which appears in the Finding Aids section of the printed volume and at

www.fdsys.gov.

§571.223 Standard No. 223; Rear im-
pact guards.

S1. Scope. This standard specifies re-
quirements for rear impact guards for
trailers and semitrailers.

S2. Purpose. The purpose of this
standard is to reduce the number of
deaths and serious injuries that occur
when light duty vehicles collide with
the rear end of trailers and
semitrailers.

S3. Application. This standard applies
to rear impact guards for trailers and

semitrailers subject to Federal Motor
Safety Standard No. 224, Rear Impact
Protection (§571.224).

S4. Definitions.

In this standard, directional terms
such as bottom, center, height, hori-
ezontal, longitudinal, transverse, and rear
refer to directions relative to the vehi-
cle orientation when the guard is ori-
ented as if it were installed on a vehi-
cle according to the installation in-
structions in S5.5 of this section.
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Chassis means the load supporting
frame structure of a motor vehicle.

Guard width means the maximum
horizontal guard dimension that is per-
pendicular to the longitudinal vertical
plane passing through the longitudinal
centerline of the vehicle when the
guard is installed on the vehicle ac-
cording to the installation instructions
in S5.5 of this section.

Horicontal member means the struc-
tural member of the guard that meets
the configuration requirements of
S$5.1.1 through 5.1.3 of §571.224, Rear Im-
pact Protection, when the guard is in-
stalled on a vehicle according to the
guard manufacturer’s installation in-
structions.

Hydraulic guard means a guard de-
signed to use fluid properties to pro-
vide resistance force to deformation.

Rear impact guard means a device in-
stalled on or near the rear of a vehicle
so that when the vehicle is struck from
the rear, the device limits the distance
that the striking vehicle’s front end
slides under the rear end of the im-
pacted vehicle.

Rigid test firture means a supporting
structure on which a rear impact guard
can be mounted in the same manner it
is mounted to a vehicle. The rigid test
fixture is designed to resist the forces
applied to the rear impact guard with-
out significant deformation, such that
a performance requirement of this
standard must be met no matter how
small an amount of energy is absorbed
by the rigid test fixture.

S5. Requirements.

S5.1 Projected Vertical Height. The
horizontal member of each guard, when
viewed from the rear as it would be in-
stalled on a trailer pursuant to the in-
stallation instructions or procedures
required by S5.5 of this standard, shall
have a vertical height of at least 100
mm at each point across the guard
width, when projected horizontally on
a transverse vertical plane. Those in-
stallation instructions or procedures
shall specify that the guard is to be
mounted so that all portions of the
horizontal member necessary to
achieve a 100 mm high projected
vertical height are located not more
than 3056 mm forward of the vehicle’s
rear extremity, as defined in S4 of 49
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CFR 571.224, Rear Impact Protection.
See Figure 1 of this section.

S5.2 Strength and Energy Absorption.
When tested under the procedures of S6
of this section, each guard shall com-
ply with the strength requirements of
$5.2.1 of this section at each test loca-
tion and the energy absorption require-
ments of S5.2.2 of this section at test
location P3, as specified in S6.4 of this
section. However, a particular guard
(i.e., test specimen) need not be tested
at more than one location.

S5.2.1 Guard Strength. The guard must
resist the force levels specified in S5.2.1
(a) through (c) of this section without
deflecting by more than 125 mm.

(a) A force of 50,000 N at test location
P1 on either the left or the right side of
the guard as defined in S6.4(a) of this
section.

(b) A force of 50,000 N at test location
P2 as defined in S6.4(b) of this section.

(c) A force of 100,000 N at test loca-
tion P3 on either the left or the right
side of the guard as defined in S6.4(c) of
this section.

S5.2.2 Guard Energy Absorption. A
guard, other than a hydraulic guard,
shall absorb by plastic deformation
within the first 1256 mm of deflection at
least 5,650 J of energy at each test loca-
tion P3. See Figure 2 of this section.

S5.3 Labeling. Each guard shall be
permanently labeled with the informa-
tion specified in S5.3 (a) through (c) of
this section. The information shall be
in English and in letters that are at
least 2.5 mm high. The label shall be
placed on the forward or rearward fac-
ing surface of the horizontal member of
the guard, provided that the label does
not interfere with the retroreflective
sheeting required by $S5.7.1.4.1(c) of
FMVSS No. 108 (49 CFR 571.108), and is
readily accessible for visual inspection.

(a) The guard manufacturer’s name
and address.

(b) The statement: ‘“‘Manufactured in

»’ (inserting the month and year
of guard manufacture).

(c) The letters “DOT”’, constituting a
certification by the guard manufac-
turer that the guard conforms to all re-
quirements of this standard.

S5.4  Guard Attachment Hardware.
Each guard, other than a guard that is
to be installed on a vehicle manufac-
tured by the manufacturer of the
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guard, shall be accompanied by all at-
tachment hardware necessary for in-
stallation of the guard on the chassis
of the motor vehicle for which it is in-
tended.

S5.5  Installation Instructions. The
manufacturer of rear impact guards for
sale to vehicle manufacturers shall in-
clude with each guard printed instruc-
tions in English for installing the
guard, as well as a diagram or sche-
matic depicting proper guard installa-
tion. The manufacturer of a rear im-
pact guard for one of its own vehicles
shall prepare and keep a copy of instal-
lation procedures applicable to each
vehicle/guard combination for a period
of one year from the date of vehicle
manufacture and provide them to
NHTSA on request. The instructions or
procedures shall specify:

(a) Vehicles on which the guard can
be installed. Vehicles may be des-
ignated by listing the make and model
of the vehicles for which the guard is
suitable, or by specifying the design
elements that would make any vehicle
an appropriate host for the particular
guard (e.g., vehicles with frame rails of
certain spacing and gauge of steel).

(b) A description of the chassis sur-
face to which the guard will be at-
tached, including frame design types
with dimensions, material thickness,
and tire track width. This description
shall be detailed enough to permit the
agency to locate and duplicate the
chassis surface during compliance test-
ing.

(c) An explanation of the method of
attaching the guard to the chassis of
each vehicle make and model listed or
to the design elements specified in the
instructions or procedures. The prin-
cipal aspects of vehicle chassis configu-
ration that are necessary to the proper
functioning of the guard shall be speci-
fied. If the chassis strength is inad-
equate for the guard design, the in-
structions or procedures shall specify
methods for adequately reinforcing the
vehicle chassis. Procedures for properly
installing any guard attachment hard-
ware shall be provided.

S6. Guard Test Procedures. The proce-
dures for determining compliance with
S5.2 of this section are specified in S6.1
through S6.6 of this section.

49 CFR Ch. V (10-1-12 Edition)

S6.1 Preparation of Hydraulic Guards.
For hydraulic guards, the horizontal
member of the guard is deflected in a
forward direction until the hydraulic
unit(s) have reached the full extent of
their designed travel or 610 mm, which-
ever occurs first. The hydraulic units
are compressed before the application
of force to the guard in accordance
with S6.6 of this section and main-
tained in this condition throughout the
testing under S6.6 of this section.

S6.2 Guard Installation for Strength
and Energy Absorption Tests.

(a) The rear impact guard is attached
to a test device.

(b) The test device for the compli-
ance test will be whichever of the fol-
lowing devices, if either was used, the
manufacturer used as a basis for its
certification of the guard in S5.3(c) of
this section. If the manufacturer did
not use one of these devices or does not
specify a device when asked by the
agency, the agency may choose either
of the following devices—

(1) A rigid test fixture. In the case of
testing on a rigid test fixture NHTSA
will consult the installation instruc-
tions or procedures to determine the
surface or structure that the guard is
supposed to be mounted to and mount
it to the rigid test fixture in the same
way.

(2) A complete trailer for which in-
stallation of the guard is suitable, as
provided in the manufacturer’s instal-
lation instructions or procedures re-
quired by Sb5.5 of this section. The
trailer chassis is secured so that it be-
haves essentially as a fixed object dur-
ing the test, such that the test must be
passed no matter how little it moves
during the test.

(c) The guard is attached in accord-
ance with the instructions or proce-
dures for guard attachment provided
by the guard manufacturer for that
guard as required by S5.5 of this sec-
tion.

S6.3 Force Application Device. The
force application device employed in
$6.6 of this section consists of a rectan-
gular solid made of rigid steel. The
steel solid is 203 mm in height, 203 mm
in width, and 25 mm in thickness. The
203 mm by 203 mm face of the block is
used as the contact surface for applica-
tion of the forces specified in S5.2.1 (a)
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through (c) of this section. Each edge
of the contact surface of the block has
a radius of curvature of 5 mm plus or
minus 1 mm.

S6.4 Test Locations. With the guard
mounted to the rigid test fixture or to
a complete trailer, determine the test
locations P1, P2, and P3 in accordance
with the procedure set forth in S6.4 (a)
through (c¢) of this section. See Figure
1 of this section.

(a) Test location P1 is the point on
the rearmost surface of the horizontal
member of the guard that:

(1) Is located at a distance of 3s of the
guard width from the vertical longitu-
dinal plane passing through center of
the guard;

(2) Lies on either side of the center of
the guard’s horizontal member; and

(3) Is 50 mm above the bottom of the
guard.

(b) Test location P2 is the point on
the rearmost surface of the horizontal
member of the guard that:

(1) Lies in the longitudinal vertical
plane passing through the center of the
guard’s horizontal member; and

(2) Is 50 mm above the bottom of the
guard.

(c) Test location P3 is any point on
the rearmost surface of the horizontal
member of the guard that:

(1) Is not less than 355 mm and not
more than 635 mm from the vertical
longitudinal plane passing through
center of the guard;

(2) Lies on either the right or left
side of the horizontal member of the
guard; and

(3) Is 50 mm above the bottom of the
guard.

S6.5 Positioning of Force Application
Device. Before applying any force to the
guard, locate the force application de-
vice such that:

(a) The center point of the contact
surface of the force application device
is aligned with and touching the guard
test location, as defined by the speci-
fications of S6.4 of this section.

(b) The longitudinal axis of the force
application device passes through the
test location and is perpendicular to
the transverse vertical plane that is
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tangent to the rearmost surface of the
guard’s horizontal member.

S6.6 Force Application. After the force
application device has been positioned
according to S6.5 of this section, apply
the loads specified in S5.2.1 of this sec-
tion. Load application procedures are
specified in the S6.6 (a) through (d) of
this section.

(a) Using the force application de-
vice, apply force to the guard in a for-
ward direction such that the displace-
ment rate of the force application de-
vice is the rate, plus or minus 10 per-
cent, designated by the guard manufac-
turer within the range of 2.0 cm per
minute to 9.0 cm per minute. If the
guard manufacturer does not designate
a rate, any rate within that range may
be chosen.

(b) If conducting a strength test to
satisfy the requirement of S5.2.1 of this
section, the force is applied until the
forces specified in S5.2.1 of this section
have been exceeded, or until the dis-
placement of the force application de-
vice has reached at least 1256 mm,
whichever occurs first.

(c) If conducting a test to be used for
the calculation of energy absorption
levels to satisfy the requirement of
$5.2.2 of this section, apply the force to
the guard until displacement of the
force application device has reached 125
mm. For calculation of guard energy
absorption, the value of force is re-
corded at least ten times per 256 mm of
displacement of the contact surface of
the loading device. Reduce the force
until the guard no longer offers resist-
ance to the force application device.
Produce a force vs. deflection diagram
of the type shown in Figure 2 of this
section using this information. Deter-
mine the energy absorbed by the guard
by calculating the shaded area bounded
by the curve in the force vs. deflection
diagram and the abscissa (X-axis).

(d) During each force application, the
force application device is guided so
that it does not rotate. At all times
during the application of force, the lo-
cation of the longitudinal axis of the
force application device remains con-
stant.
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FIGURE 1. PERFORMANCE REQUIREMENTS
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[61 FR 2030, Jan. 24, 1996, as amended at 63 FR 3662, Jan. 26, 1998; 69 FR 67662, Nov. 19, 2004]

§571.224 Standard No. 224; Rear im-
pact protection.

S1. Scope. This standard establishes
requirements for the installation of
rear impact guards on trailers and
semitrailers with a gross vehicle
weight rating (GVWR) of 4,536 kg or
more.

S2. Purpose. The purpose of this
standard is to reduce the number of
deaths and serious injuries occurring
when light duty vehicles impact the
rear of trailers and semitrailers with a
GVWR of 4,536 kg or more.

S3. Application. This standard applies
to trailers and semitrailers with a
GVWR of 4,356 kg or more. The stand-
ard does not apply to pole trailers,
pulpwood trailers, road construction
controlled horizontal discharge trail-

ers, special purpose vehicles, wheels
back vehicles, or temporary living
quarters as defined in 49 CFR 529.2. If a
cargo tank motor vehicle, as defined in
49 CFR 171.8, is certified to carry haz-
ardous materials and has a rear bump-
er or rear end protection device con-
forming with 49 CFR part 178 located in
the area of the horizontal member of
the rear underride guard required by
this standard, the guard need not com-
ply with the energy absorption require-
ment (85.2.2) of 49 CFR 571.223.

S4. Definitions.

Chassis means the load supporting
frame structure of a motor vehicle.

Horicontal member means the struc-
tural member of the guard that meets
the configuration requirements of Sb5.1
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