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EDITORIAL NOTE: At 656 FR 11754, Mar. 6,
2000, §571.221 was amended by revising
S56.2.1(a), effective Apr. 5, 2000. However,
paragraph S5.2.1(a) does not exist in the text
in effect at that time. The revised text reads
as follows:

§571.221 Standard No. 221, School bus body
joint strength.

* * * * *

$5.2.1 The requirements of S5.1.1 and S5.1.2
do not apply to—

(a) Any interior maintenance access panel
which lies forward of the passenger compart-
ment, or which is less than 305 mm when
measured across any two points diamet-
rically on opposite sides of the opening.

* * * * *

§571.222 Standard No. 222; School bus
passenger seating and crash protec-
tion.

S1. Scope. This standard establishes
occupant protection requirements for
school bus passenger seating and re-
straining barriers.

S2. Purpose. The purpose of this
standard is to reduce the number of
deaths and the severity of injuries that
result from the impact of school bus
occupants against structures within
the vehicle during crashes and sudden
driving maneuvers.

S3. Application. This standard applies
to school buses.

S4. Definitions. Contactable surface
means any surface within the zone
specified in S5.3.1.1 that is contactable
from any direction by the test device
described in S6.6, except any surface on
the front of a seat back or restraining
barrier 76 mm or more below the top of
the seat back or restraining barrier.

School bus passenger seat means a seat
in a school bus, other than the driver’s
seat.

Wheelchair means a wheeled seat
frame for the support and conveyance
of a physically disabled person, com-
prised of at least a frame, seat, and
wheels.

Wheelchair occupant restraint anchor-
age means the provision for transfer-
ring wheelchair occupant restraint sys-
tem loads to the vehicle structure.

Wheelchair securement anchorage
means the provision for transferring
wheelchair securement device loads to
the vehicle structure.
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Wheelchair securement device means a
strap, webbing or other device used for
securing a wheelchair to the school
bus, including all necessary buckles
and other fasteners.

S4.1 The number of seating posi-
tions considered to be in a bench seat
is expressed by the symbol W, and cal-
culated as the bench width in millime-
ters divided by 381 and rounded to the
nearest whole number.

S5. Requirements. (a) BEach vehicle
with a gross vehicle weight rating of
more than 4,536 kg shall be capable of
meeting any of the requirements set
forth under this heading when tested
under the conditions of S6. However, a
particular school bus passenger seat
(i.e., test specimen) in that weight
class need not meet further require-
ments after having met S5.1.2 and
S5.1.5, or having been subjected to ei-
ther S5.1.3, S5.1.4, or S5.3.

(b) Each vehicle with a gross vehicle
weight rating of 4,536 kg or less shall
be capable of meeting the following re-
quirements at all seating positions
other than the driver’s seat:

(1)(A) In the case of vehicles manu-
factured before September 1, 1991, the
requirements of §§571.208, 571.209, and
571.210 as they apply to multipurpose
passenger vehicles; or

(B) In the case of vehicles manufac-
tured on or after September 1, 1991, the
requirements of S4.4.3.3 of §571.208 and
the requirements of §§571.209 and
571.210 as they apply to school buses
with a gross vehicle weight rating of
4,536 kg or less; and

(2) The requirements of S5.1.2, S5.1.3,
S5.1.4, S5.1.5, S5.3, and S5.4 of this
standard. However, the requirements of
§§571.208 and 571.210 shall be met at W
seating positions in a bench seat using
a body block as specified in Figure 2 of
this standard, and a particular school
bus passenger seat (i.e., a test speci-
men) in that weight class need not
meet further requirements after having
met S5.1.2 and S5.1.5, or after having
been subjected to either S5.1.3, S5.1.4,
or S5.3 of this standard or §571.210.

S5.1  Seating requirements. School bus
passenger seats shall be forward facing.

S$5.1.1 [Reserved]

S5.1.2 Seat back height and surface
area. Each school bus passenger seat
shall be equipped with a seat back
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that, in the front projected view, has a
front surface area above the horizontal
plane that passes through the seating
reference point, and below the hori-
zontal plane 508 mm above the seating
reference point, of not less than 90 per-
cent of the seat bench width in milli-
meters multiplied by 508.

S5.1.3 Seat performance forward.
When a school bus passenger seat that
has another seat behind it is subjected
to the application of force as specified
in S5.1.3.1 and S5.1.3.2, and subse-
quently, the application of additional
force to the seat back as specified in
S$5.1.3.3 and S5.1.3.4:

(a) The seat back force/deflection
curve shall fall within the zone speci-
fied in Figure 1;

(b) Seat back deflection shall not ex-
ceed 356 mm; (for determination of (a)
and (b) the force/deflection curve de-
scribes only the force applied through
the upper loading bar, and only the for-
ward travel of the pivot attachment
point of the upper loading bar, meas-
ured from the point at which the ini-
tial application of 44 N of force is at-
tained.)

(c) The seat shall not deflect by an
amount such that any part of the seat
moves to within 102 mm of any part of
another school bus passenger seat or
restraining barrier in its originally in-
stalled position;

(d) The seat shall not separate from
the vehicle at any attachment point;
and

(e) Seat components shall not sepa-
rate at any attachment point.

S5.1.3.1 Position the loading bar
specified in S6.5 so that it is laterally
centered behind the seat back with the
bar’s longitudinal axis in a transverse
plane of the vehicle and in any hori-
zontal plane between 102 mm above and
102 mm below the seating reference
point of the school bus passenger seat
behind the test specimen.

S5.1.3.2 Apply a force of 3,114W new-
tons horizontally in the forward direc-
tion through the loading bar at the
pivot attachment point. Reach the
specified load in not less than 5 nor
more than 30 seconds.

S$5.1.3.3 No sooner than 1.0 second
after attaining the required force, re-
duce that force to 1,5657TW newtons and,
while maintaining the pivot point posi-
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tion of the first loading bar at the posi-
tion where the 1,557"W newtons is at-
tained, position a second loading bar
described in S6.5 so that it is laterally
centered behind the seat back with the
bar’s longitudinal axis in a transverse
plane of the vehicle and in the hori-
zontal plane 406 mm above the seating
reference point of the school bus pas-
senger seat behind the test specimen,
and move the bar forward against the
seat back until a force of 44 N has been
applied.

S5.1.3.4 Apply additional force hori-
zontally in the forward direction
through the upper bar until 452W joules
of energy have been absorbed in de-
flecting the seat back (or restraining
barrier). Apply the additional load in
not less than 5 seconds nor more than
30 seconds. Maintain the pivot attach-
ment point in the maximum forward
travel position for not less than 5 sec-
onds nor more than 10 seconds and re-
lease the load in not less than 5 nor
more than 30 seconds. (For the deter-
mination of S5.1.3.4 the force/deflection
curve describes only the force applied
through the upper loading bar, and the
forward and rearward travel distance of
the upper loading bar pivot attachment
point measured from the position at
which the initial application of 44 N of
force is attained.)

S5.1.4 Seat performance rearward.
When a school bus passenger seat that
has another seat behind it is subjected
to the application of force as specified
in S$5.1.4.1 and S5.1.4.2:

(a) Seat back force shall not exceed
9,786 N;

(b) Seat back deflection shall not ex-
ceed 254 mm; (for determination of (a)
and (b) the force/deflection curve de-
scribes only the force applied through
the loading bar, and only the rearward
travel of the pivot attachment point of
the loading bar, measured from the
point at which the initial application
of 222 N is attained.

(c) The seat shall not deflect by an
amount such that any part of the seat
moves to within 102 mm of any part of
another passenger seat in its originally
installed position;

(d) The seat shall not separate from
the vehicle at any attachment point;
and
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(e) Seat components shall not sepa-
rate at any attachment point.

S5.1.4.1 Position the loading bar de-
scribed in S6.5 so that it is laterally
centered forward of the seat back with
the bar’s longitudinal axis in a trans-
verse plane of the vehicle and in the
horizontal plane 343 mm above the
seating reference point of the test spec-
imen, and move the loading bar rear-
ward against the seat back until a
force of 222 N has been applied.

S5.1.4.2 Apply additional force hori-
zontally rearward through the loading
bar until 316W joules (J) of energy has
been absorbed in deflecting the seat
back. Apply the additional load in not
less than 5 seconds nor more than 30
seconds. Maintain the pivot attach-
ment point in the maximum rearward
travel position for not less than 5 sec-
onds nor more than 10 seconds and re-
lease the load in not less than 5 sec-
onds nor more than 30 seconds. (For de-
termination of S5.1.4.2 the force deflec-
tion curve describes the force applied
through the loading bar and the rear-
ward and forward travel distance of the
loading bar pivot attachment point
measured from the position at which
the initial application of 222 N of force
is attained.)

S5.1.6 Seat cushion retention. In the
case of school bus passenger seats
equipped with seat cushions, with all
manual attachment devices between
the seat and the seat cushion in the
manufacturer’s designated position for
attachment, the seat cushion shall not
separate from the seat at any attach-
ment point when subjected to an up-
ward force in newtons of 5 times the
mass of the seat cushion in kilograms
and multiplied by 9.8 m/s2, applied in
any period of not less than 1 nor more
than 5 seconds, and maintained for 5
seconds.

S5.2  Restraining barrier requirements.
Each vehicle shall be equipped with a
restraining barrier forward of any des-
ignated seating position that does not
have the rear surface of another school
bus passenger seat within 610 mm of its
seating reference point, measured
along a horizontal longitudinal line
through the seating reference point in
the forward direction.

S5.2.1 Barrier-seat separation. The
horizontal distance between the re-
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straining barrier’s rear surface and the
seating reference point of the seat in
front of which the barrier is required
shall not be more than 610 mm meas-
ured along a horizontal longitudinal
line through the seating reference
point in the forward direction.

S5.2.2 Barrier position and rear Sur-
face area. The position and rear surface
area of the restraining barrier shall be
such that, in a front projected view of
the bus, each point of the barrier’s pe-
rimeter coincides with or lies outside
of the perimeter of the seat back of the
seat for which it is required.

S5.2.3 Barrier performance forward.
When force is applied to the restraining
barrier in the same manner as specified
in S5.1.3.1 through S5.1.3.4 for seating
performance tests:

(a) The restraining barrier force/de-
flection curve shall fall within the zone
specified in Figure 1;

(b) Restraining barrier deflection
shall not exceed 356 mm; (for computa-
tion of (a) and (b) the force/deflection
curve describes only the force applied
through the upper loading bar, and
only the forward travel of the pivot at-
tachment point of the loading bar,
measured from the point at which the
initial application of 44 N of force is at-
tained.)

(c) Restraining barrier deflection
shall not interfere with normal door
operation;

(d) The restraining barrier shall not
separate from the vehicle at any at-
tachment point; and

(e) Restraining barrier components
shall not separate at any attachment
point.

S5.3  Impact zone requirements.

S5.3.1 Head protection zone. Any
contactable surface of the vehicle with-
in any zone specified in S$5.3.1.1 shall
meet the requirements of S5.3.1.2 and
S5.3.1.3. However, a surface area that
has been contacted pursuant to an im-
pact test need not meet further re-
quirements contained in S5.3.

S5.3.1.1 The head protection zones in
each vehicle are the spaces in front of
each school bus passenger seat which
are not occupied by bus sidewall, win-
dow, or door structure and which, in re-
lation to that seat and its seating ref-
erence point, are enclosed by the fol-
lowing planes;
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(a) Horizontal planes 305 mm and 1016
mm above the seating reference point;

(b) A vertical longitudinal plane tan-
gent to the inboard (aisle side) edge of
the seat; and

(c) A vertical longitudinal plane 83
mm inboard of the outboard edge of the
seat;

(d) Vertical transverse planes
through and 762 mm forward of the ref-
erence point.

S5.3.1.2 Head form impact requirement.
When any contactable surface of the
vehicle within the zones specified in
$5.3.1.1 is impacted from any direction
at 6.7 m/s by the head form described in
56.6, the axial acceleration at the cen-
ter of gravity of the head form shall be
such that the expression

2.5
(t1-12)

t2
Jadt
tl

tl—t2

shall not exceed 1,000 where ‘‘a’ is the
axial acceleration expressed as a mul-
tiple of ‘‘g’’ (the acceleration due to
gravity), and ‘‘t;”” and ‘‘t,”’ are any two
points in time during the impact.

S5.3.1.3 Head form force distribution.
When any contactable surface of the
vehicle within the zones specified in
$5.3.1.1 is impacted from any direction
at 6.7 m/s by the head form described in
S6.6, the energy necessary to deflect
the impacted material shall be not less
than 4.5 joules before the force level on
the head form exceeds 667 N. When any
contactable surface within such zones
is impacted by the head form from any
direction at 1.5 m/s the contact area on
the head form surface shall be not less
than 1,935 mm?2.

S5.3.2 Leg protection zone. Any part
of the seat backs or restraining bar-
riers in the vehicle within any zone
specified in S5.3.2.1 shall meet the re-
quirements of S$5.3.2.2.

S5.3.2.1 The leg protection zones of
each vehicle are those parts of the
school bus passenger seat backs and re-
straining barriers bounded by hori-
zontal planes 305 mm above and 102 mm
below the seating reference point of the
school bus passenger seat immediately
behind the seat back or restraining
barrier.

S$5.3.2.2 When any point on the rear
surface of that part of a seat back or
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restraining barrier within any zone
specified in S5.3.2.1 is impacted from
any direction at 4.9 m/s by the knee
form specified in S6.7, the resisting
force of the impacted material shall
not exceed 2,669 N and the contact area
on the knee form surface shall not be
less than 1,935 mmz2.

S5.4 Each school bus having one or
more locations designed for carrying a
person seated in a wheelchair shall
comply with S5.4.1 through S5.4.4 at
each such wheelchair location.

S5.4.1 Wheelchair securement anchor-
ages. Each wheelchair location shall
have not less than four wheelchair se-
curement anchorages complying with
S5.4.1.1 through S5.4.1.3.

S5.4.1.1 Each wheelchair securement
anchorage shall have a wheelchair se-
curement device complying with S5.4.2
attached to it.

S5.4.1.2 The wheelchair securement
anchorages at each wheelchair location
shall be situated so that—

(a) A wheelchair can be secured in a
forward-facing position.

(b) The wheelchair can be secured by
wheelchair securement devices at two
locations in the front and two loca-
tions in the rear.

(c) The front wheel of a three-
wheeled wheelchair can be secured.

S5.4.1.3 HEach wheelchair securement
anchorage shall be capable of with-
standing a force of 13,344 Newtons ap-
plied as specified in paragraphs (a)
through (d) of this section. When more
than one securement device share a
common anchorage, the anchorage
shall be capable of withstanding a force
of 13,344 Newtons multiplied by the
number of securement devices sharing
that anchorage.

(a) The initial application force shall
be applied at an angle of not less than
30 degrees, but not more than 60 de-
grees, measured from the horizontal.
(See Figure 4.)

(b) The horizontal projection of the
force direction shall be within a hori-
zontal arc of +45 degrees relative to a
longitudinal line which has its origin
at the anchorage location and projects
rearward for an anchorage whose
wheelchair securement device is in-
tended to secure the front of the wheel-
chair and forward for an anchorage
whose wheelchair securement device is
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intended to secure the rear of the
wheelchair. (See Figure 4.)

(c) The force shall be applied at the
onset rate of not more than 133,440
Newtons per second.

(d) The 13,344 Newton force shall be
attained in not more than 30 seconds,
and shall be maintained for 10 seconds.

S5.4.2 Wheelchair securement devices.
Each wheelchair securement device
shall—

(a) If incorporating webbing or a
strap—

(1) Comply with the requirements for
Type 1 safety belt systems in S4.2, S4.3,
and S4.4(a) of FMVSS No. 209, Seat Belt
Assemblies; and

(2) Provide a means of adjustment to
remove slack from the device.

(b) If not incorporating webbing or a
strap, limit movement of the wheel-
chair through either the equipment de-
sign or a means of adjustment.

S5.4.3 Wheelchair occupant restraint
anchorages.

S5.4.3.1 Each wheelchair
shall have:

(a) Not less than one anchorage for
the upper end of the upper torso re-
straint; and

(b) Not less than two floor anchor-
ages for wheelchair occupant pelvic
and upper torso restraint.

S5.4.3.2 Each wheelchair occupant
restraint floor anchorage shall be capa-
ble of withstanding a force of 13,344
Newtons applied as specified in para-
graphs (a) through (d). When more than
one wheelchair occupant restraint
share a common anchorage, the an-
chorage shall be capable of with-
standing a force of 13,344 Newtons mul-
tiplied by the number of occupant re-
straints sharing that anchorage.

(a) The initial application force shall
be applied at an angle of not less than
45 degrees, but not more than 80 de-
grees, measured from the horizontal.
(See Figure 5.)

(b) The horizontal projection of the
force direction shall be within a hori-
zontal arc of +45 degrees relative to a
longitudinal line which has its origin
at the anchorage and projects forward.
(See Figure 5.)

(c) The force shall be applied at an
onset rate of not more than 133,440
Newtons per second.

location
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(d) The 13,344 Newton force shall be
attained in not more than 30 seconds,
and shall be maintained for 10 seconds.

(e) When a wheelchair securement de-
vice and an occupant restraint share a
common anchorage, including occu-
pant restraint designs that attach the
occupant restraint to the securement
device or the wheelchair, the loads
specified by $5.4.1.3 and S5.4.3.2 shall be
applied simultaneously, under the con-
ditions specified in S5.4.3.2 (a) and (b).
(See Figure 6.)

S5.4.3.3 Hach anchorage for a wheel-
chair occupant upper torso restraint
shall be capable of withstanding a force
of 6,672 Newtons applied as specified in
paragraphs (a) through (d).

(a) The initial application force shall
be applied at a vertical angle of not
less than zero degrees, but not more
than 40 degrees, below a horizontal
plane which passes through the anchor-
age. (See Figure 7.)

(b) The projection of the force direc-
tion onto the horizontal plane shall be
within zero degrees and 45 degrees as
measured from a longitudinal line with
its origin at the anchorage and pro-
jecting forward. (See Figure 7.)

(c) The force shall be applied at the
onset rate of not more than 66,720 New-
tons per second.

(d) The 6,672 Newton force shall be at-
tained in not more than 30 seconds, and
shall be maintained for 10 seconds.

S5.4.4 Wheelchair occupant restraints.

(a) BEach wheelchair location shall
have wheelchair occupant pelvic and
upper torso restraints attached to the
anchorages required by S5.4.3.

(b) Each wheelchair occupant re-
straint shall comply with the require-
ments for Type 2 safety belt systems in
S4.2, S4.3, and S4.4(b) of FMVSS No.
209, Seat Belt Assemblies.

S6. Test conditions. The following con-
ditions apply to the requirements spec-
ified in S5.

S6.1 Test surface. The bus is at rest
on a level surface.

S6.2 Tires. Tires are inflated to the
pressure specified by the manufacturer
for the gross vehicle weight rating.

S6.3 Temperature. The ambient tem-
perature is any level between 0 degrees
C and 32 degrees C.

843



§571.222

S6.4 Seat back position. If adjustable,
a seat back is adjusted to its most up-
right position.

S6.5 Loading bar. The loading bar is
a rigid cylinder with an outside diame-
ter of 152 mm that has hemispherical
ends with radii of 76 mm and with a
surface roughness that does not exceed
1.6 um, root mean square. The length of
the loading bar is 102 mm less than the
width of the seat back in each test. The
stroking mechanism applies force
through a pivot attachment at the cen-
ter point of the loading bar which al-
lows the loading bar to rotate in a hor-
izontal plane 30 degrees in either direc-
tion from the transverse position.

S6.5.1 A vertical or lateral force of
17,792 N applied externally through the
pivot attachment point of the loading
bar at any position reached during a
test specified in this standard shall not
deflect that point more than 256 mm.

S6.6 Head form. The head form for
the measurement of acceleration is a
rigid surface comprised of two hemi-
spherical shapes, with total equivalent
mass of 5.2 kg. The first of the two
hemispherical shapes has a diameter of
166 mm. The second of the two hemi-
spherical shapes has a 50 mm diameter
and is centered as shown in Figure 3 to
protrude from the outer surface of the
first hemispherical shape. The surface
roughness of the hemispherical shapes
does not exceed 1.6 um, root mean
square.

S6.6.1 The direction of travel of the
head form is coincidental with the
straight line connecting the
centerpoints of the two spherical outer
surfaces which constitute the head
form shape.

S6.6.2 The head form is instru-
mented with an acceleration sensing
device whose output is recorded in a
data channel that conforms to the re-
quirements for a 1,000 Hz channel class
as specified in SAE Recommended
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Practice J211a, December 1971. The
head form exhibits no resonant fre-
quency below three times the fre-
quency of the channel class. The axis of
the acceleration sensing device coin-
cides with the straight line connecting
the centerpoints of the two hemi-
spherical outer surfaces which con-
stitute the head form shape.

S6.6.3 The head form is guided by a
stroking device so that the direction of
travel of the head form is not affected
by impact with the surface being tested
at the levels called for in the standard.

S6.7 Knee form. The knee form for
measurement of force is a rigid 76 mil-
limeter-diameter cylinder, with an
equivalent weight of 44 N that has one
hemispherical end with a 38 mm radius
forming a contact surface of the knee
form. The hemispherical surface rough-
ness does not exceed 1.6 pm, root mean
square.

S6.7.1 The direction of travel of the
knee form is coincidental with the cen-
terline of the rigid cylinder.

S6.7.2 The knee form is instru-
mented with an acceleration sensing
device whose output is recorded in a
data channel that conforms to the re-
quirements of a 600 Hz channel class as
specified in the SAE Recommended
Practice J21la, December 1971. The
knee form exhibits no resonant fre-
quency below three times the fre-
quency of the channel class. The axis of
the acceleration sensing device is
aligned to measure acceleration along
the centerline of the cylindrical knee
form.

S6.7.3 The knee form is guided by a
stroking device so that the direction of
travel of the knee form is not affected
by impact with the surface being tested
at the levels called for in the standard.

S6.8 The head form, knee form, and
contactable surfaces are clean and dry
during impact testing.
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Figure 3
All dimensions in millimeters (mm)
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[41 FR 4018, Jan. 28, 1976, as amended at 41 FR 28528, July 12, 1976; 41 FR 36027, Aug. 26, 1976;
41 FR 54945, Dec. 16, 1976; 42 FR 64120, Dec. 22, 1977; 43 FR 9150, Mar. 6, 1978; 44 FR 18675, Mar.
29, 1979; 48 FR 12386, Mar. 24, 1983; 54 FR 46268, Nov. 2, 1989; 58 FR 4593, Jan. 15, 1993; 58 FR
46876, Sept. 3, 1993; 63 FR 28948, 28950, May 27, 1998]

§571.223 Standard No. 223; Rear im- S2. Purpose. The purpose of this

pact guards. 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.

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