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(4) A horizontal, longitudinal or lat-
eral shear load of 20,000 pounds at its
joint with the roof without exceeding
the ultimate strength of the joint.

§238.415 Rollover strength.

(a) Each passenger car and power car
shall be designed to rest on its side and
be uniformly supported at the top
(“‘roof rail”’) and the bottom chords
(‘“‘side sill”’) of the side frame. The al-
lowable stress in the structural mem-
bers of the occupied volumes for this
condition shall be one-half yield or
one-half the critical buckling stress,
whichever is less. Minor localized de-
formations to the outer side skin of the
passenger car or power car is allowed
provided such deformations in no way
intrude upon the occupied volume of
each car.

(b) Each passenger car and power car
shall also be designed to rest on its
roof so that any damage in occupied
areas is limited to roof sheathing and
framing. The allowable stress in the
structural members of the occupied
volumes for this condition shall be one-
half yield or one-half the critical buck-
ling stress, whichever is less. Deforma-
tion to the roof sheathing and framing
is allowed to the extent necessary to
permit the vehicle to be supported di-
rectly on the top chords of the side
frames and end frames.

§238.417 Side loads.

(a) Each passenger car body structure
shall be designed to resist an inward
transverse load of 80,000 pounds of force
applied to the side sill and 10,000
pounds of force applied to the belt rail
(horizontal members at the bottom of
the window opening in the side frame).

(b) These loads shall be considered to
be applied separately over the full
vertical dimension of the specified
member for any distance of 8 feet in
the direction of the length of the car.

(c) The allowable stress shall be the
lesser of the yield stress, except as oth-
erwise allowed by this paragraph, or
the critical buckling stress. In calcu-
lating the stress to show compliance
with this requirement, local yielding of
the side skin adjacent to the side sill
and belt rail, and local yielding of the
side sill bend radii at the crossbearer
and floor-beam connections is allowed.
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For purposes of this paragraph, local
yielding is allowed provided the result-
ing deformations in no way intrude
upon the occupied volume of the car.
(d) The connections of the side frame
to the roof and underframe shall sup-
port the loads specified in this section.

§238.419 Truck-to-car-body and truck
component attachment.

(a) The ultimate strength of the
truck-to-car-body attachment for each
unit in a train shall be sufficient to re-
sist without failure the following indi-
vidually applied loads: a vertical force
equivalent to 2g acting on the mass of
the truck; and a force of 250,000 pounds
acting in any horizontal direction on
the truck, along with the resulting
vertical reaction to this load.

(b) Bach component of a truck (which
include axles, wheels, bearings, the
truck-mounted brake system, suspen-
sion system components, and any other
components attached to the truck by
design) shall remain attached to the
truck when a force equivalent to 2g
acting on the mass of the component is
exerted in any direction on that com-
ponent.

[64 FR 25660, May 12, 1999, as amended at 67
FR 19992, Apr. 23, 2002]

§238.421 Glazing.

(a) General. Except as provided in
paragraphs (b) and (c) of this section,
each exterior window on a passenger
car and a power car cab shall comply
with the requirements contained in
part 223 of this chapter.

(b) Particular end-facing exterior glaz-
ing requirements. Bach end-facing exte-
rior window in a passenger car and a
power car cab shall also, in the orienta-
tion in which it is installed in the car:

(1) Resist the impact of a 12-pound
solid steel sphere traveling (i) at the
maximum speed at which the car will
operate (ii) at an impact angle no less
severe than horizontal to the car, with
no penetration or spall. An impact
angle that is perpendicular (90 degrees)
to the window’s surface shall be consid-
ered the most severe impact angle for
purposes of this requirement; and

(2) Demonstrate anti-spalling per-
formance by the use of a 0.001-inch
thick aluminum witness plate, placed
12 inches from the window’s surface
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during all impact tests. The witness
plate shall contain no marks from
spalled glazing particles after any im-
pact test; and

(3) Be permanently marked, prior to
installation, in such a manner that the
marking is clearly visible after the ma-
terial has been installed. The marking
shall include:

(i) The words ‘“FRA TYPE IHP” to
indicate that the material has success-
fully passed the testing requirements
specified in this paragraph;

(ii) The name of the manufacturer;
and

(iii) The type or brand identification
of the material.

(c) Passenger equipment ordered prior
to May 12, 1999. Each exterior window
in passenger equipment ordered prior
to May 12, 1999, may comply with the
following glazing requirements in lieu
of the requirements specified in para-
graphs (a) and (b) of this section:

(1) Each end-facing exterior window
shall, in the orientation in which it is
installed in the vehicle, resist the im-
pact of a 12-pound solid steel sphere
traveling (i) at the maximum speed at
which the vehicle will operate (ii) at an
impact angle no less severe than hori-
zontal to the vehicle, with no penetra-
tion or spall. An impact angle that is
perpendicular to the window’s surface
shall be considered the most severe im-
pact angle for purposes of this require-
ment.

(2) Each side-facing exterior window
shall resist the impact of a:

(i) 12-pound solid steel sphere at 15
mph, at an angle of 90 degrees to the
window’s surface, with no penetration
or spall; and

(ii) A granite ballast stone weighing
a minimum of 0.5 pounds, traveling at
75 mph and impacting at a 90-degree
angle to the window’s surface, with no
penetration or spall.

(3) All exterior windows shall:

(i) Resist a single impact of a 9-mm,
147-grain bullet traveling at an impact
velocity of 900 feet per second, with no
bullet penetration or spall; and

(ii) Demonstrate anti-spalling per-
formance by the use of a 0.002-inch
thick aluminum witness plate, placed
12 inches from the window’s surface
during all impact tests. The witness
plate shall contain no marks from
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spalled glazing particles after any im-
pact test; and

(iii) Be permanently marked, prior to
installation, in such a manner that the
marking is clearly visible after the ma-
terial has been installed. The marking
shall include:

(A) The words “FRA TYPE IH” for
end-facing glazing or “FRA TYPE IIH”
for side-facing glazing, to indicate that
the material has successfully passed
the testing requirements of this sec-
tion;

(B) The name of the manufacturer;
and

(C) The type or brand identification
of the material.

(d) Glacing securement. Each exterior
window on a passenger car and a power
car cab shall remain in place when sub-
jected to:

(1) The forces due to air pressure dif-
ferences caused when two trains pass
at the minimum separation for two ad-
jacent tracks, while traveling in oppo-
site directions, each train traveling at
the maximum authorized speed; and

(2) The impact forces that the glazed
window is required to resist as speci-
fied in this section.

(e) Stenciling. Each car that is fully
equipped with glazing materials that
meet the requirements of this section
shall be stenciled on an interior wall as
follows: ‘“‘Fully Equipped with FRA
Part 238 Glazing’’ or similar words con-
veying that meaning, in letters at least
38 of an inch high.

[64 FR 25660, May 12, 1999, as amended at 67
FR 19992, Apr. 23, 2002]

§238.423 Fuel tanks.

(a) External fuel tanks. Each type of
external fuel tank must be approved by
FRA’s Associate Administrator for
Safety upon a showing that the fuel
tank provides a level of safety at least
equivalent to a fuel tank that complies
with the external fuel tank require-
ments in §238.223(a).

(b) Internal fuel tanks. Internal fuel
tanks shall comply with the require-
ments specified in §238.223(b).

§238.425 Electrical system.

(a) Circuit protection. (1) The main
propulsion power line shall be pro-
tected with a lightning arrestor, auto-
matic circuit breaker, and overload
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