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(1) Failures that could affect operating
safety;

(2) Failures that have operational con-
sequences;

(3) The failure modes of units removed as a
result of failures;

(4) The general condition of unfailed parts
in units that have failed; and

(6) The general condition of serviceable
units inspected as samples.

(i) At the time an initial maintenance pro-
gram is developed, information is usually
available to determine the tasks necessary
to protect safety and operating capability.
However, the information required to deter-
mine optimum task intervals and the appli-
cability of age or life limits can be obtained
only from age or life exploration after the
equipment enters service. With any new
equipment there is always the possibility of
unanticipated failure modes. The first occur-
rence of any serious unanticipated failure
should immediately set into motion the fol-
lowing improvement cycle:

(1) An inspection task is developed to pre-
vent recurrences while the item is being re-
designed;

(2) The operating fleet is modified to incor-
porate the redesigned part; and

(3) After the modification has proved suc-
cessful, the special inspection task is elimi-
nated from the maintenance program.

(j) Component improvements based on
identification of the actual reliability char-
acteristics of each item through age or life
exploration, is part of the normal develop-
ment cycle of all complex equipment.

APPENDIX F TO PART 238—ALTERNATIVE
DYNAMIC PERFORMANCE REQUIRE-
MENTS FOR FRONT END STRUCTURES
OF CAB CARS AND MU Loco-
MOTIVES

As specified in §238.209(b), the forward end
of a cab car or an MU locomotive may com-
ply with the requirements of this appendix in
lieu of the requirements of either §238.211
(Collision posts) or §238.213 (Corner posts), or
both. The requirements of this appendix are
intended to be equivalent to the require-
ments of those sections and allow for the ap-
plication of dynamic performance criteria to
cab cars and MU locomotives as an alter-
native to the requirements of those sections.
The alternative dynamic performance re-
quirements are applicable to all cab cars and
MU locomotives, and may in particular be
helpful for evaluating the compliance of cab
cars and MU locomotives with shaped-noses
or crash energy management designs, or
both. In any case, the end structure must be
designed to protect the occupied volume for
its full height, from the underframe to the
anti-telescoping plate (if used) or roof rails.

The requirements of this appendix are pro-
vided only as alternatives to the require-
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ments of §§238.211 and 238.213, not in addition
to the requirements of those sections. Cab
cars and MU locomotives are not required to
comply with both the requirements of those
sections and the requirements of this appen-
dix, together.

ALTERNATIVE REQUIREMENTS FOR COLLISION
PosTs

(a)(1) In lieu of meeting the requirements
of §238.211, the front end frame acting to-
gether with its supporting car body struc-
ture shall be capable of absorbing a min-
imum of 135,000 foot-pounds of energy (0.18
megajoule) prior to or during structural de-
formation by withstanding a frontal impact
with a rigid object in accordance with all of
the requirements set forth in paragraphs
(a)(2) through (a)(4) of this appendix:

(2)(1) The striking surface of the object
shall be centered at a height of 30 inches
above the top of the underframe;

(ii) The striking surface of the object shall
have a width of no more than 36 inches and
a diameter of no more than 48 inches;

(iii) The center of the striking surface
shall be offset by 19 inches laterally from the
center of the cab car or MU locomotive, and
on the weaker side of the end frame if the
end frame’s strength is not symmetrical; and

(iv) Only the striking surface of the object
interacts with the end frame structure.

(3) As a result of the impact, there shall be
no more than 10 inches of longitudinal, per-
manent deformation into the occupied vol-
ume. There shall also be no complete separa-
tion of the post, its connection to the
underframe, its connection to either the roof
structure or the anti-telescoping plate (if
used), or of its supporting car body struc-
ture. (A graphical description of the frontal
impact is provided in Figure 1 to this appen-
dix.)

(4) The nominal weights of the object and
the cab car or MU locomotive, as ballasted,
and the speed of the object may be adjusted
to impart the minimum of 135,000 foot-
pounds of energy (0.18 megajoule) to be ab-
sorbed (Ea), in accordance with the following
formula:

Ea = EO_Ef

Where:

Eo = Energy of initially moving object at im-
pact = Y2 m*V,2.

Er = Energy after impact = Y2 (m; + my)*V¢.

Vo = Speed of initially moving object at im-
pact.

V¢ = Speed of both objects after collision =
m;*Vo/(m; + my).

m,; = Mass of initially moving object.

m, = Mass of initially standing object.

(Figure 1 shows as an example a cab car or
an MU locomotive having a weight of 100,000
pounds and the impact object having a
weight of 14,000 pounds, so that a minimum
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speed of 18.2 mph would satisfy the collision-
energy requirement.)

ALTERNATIVE REQUIREMENTS FOR CORNER
PosTs

(b)(1) In lieu of meeting the requirements
of §238.213, the front end frame acting to-
gether with its supporting car body struc-
ture shall be capable of absorbing a min-
imum of 120,000 foot-pounds of energy (0.16
megajoule) prior to or during structural de-
formation by withstanding a frontal impact
with a rigid object in accordance with all of
the requirements set forth in paragraphs
(b)(2) through (b)(4) of this appendix:

(2)(i) The striking surface of the object
shall be centered at a height of 30 inches
above the top of the underframe;

(ii) The striking surface of the object shall
have a width of no more than 36 inches and
a diameter of no more than 48 inches;

(iii) The center of the striking surface
shall be aligned with the outboard edge of
the cab car or MU locomotive, and on the
weaker side of the end frame if the end
frame’s strength is not symmetrical; and

(iv) Only the striking surface of the object
interacts with the end frame structure.

(3)(i) Except as provided in paragraph
(b)(3)(ii) of this appendix, as a result of the
impact, there shall be no more than 10 inches
of longitudinal, permanent deformation into
the occupied volume. There shall also be no
complete separation of the post, its connec-
tion to the underframe, its connection to ei-
ther the roof structure or the anti-tele-
scoping plate (if used), or of its supporting
car body structure. (A graphical description
of the frontal impact is provided in Figure 2
to this appendix.); and

(ii) After FRA review and approval of a
plan, including acceptance criteria, to evalu-
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ate compliance with this paragraph (b), cab
cars and MU locomotives utilizing low-level
passenger boarding on the non-operating side
of the cab may have two, full-height corner
posts on that side, one post located ahead of
the stepwell and one located behind it, so
that the corner post located ahead of the
stepwell is permitted to fail provided that—

(A) The corner post located behind the
stepwell shall have no more than 10 inches of
longitudinal, permanent deformation; and

(B) There shall be no complete separation
of that ©post, its connection to the
underframe, its connection to either the roof
structure or the anti-telescoping plate (if
used), or of its supporting car body struc-
ture.

(4) The nominal weights of the object and
the cab car or MU locomotive, as ballasted,
and the speed of the object may be adjusted
to impart the minimum of 120,000 foot-
pounds of energy (0.16 megajoule) to be ab-
sorbed (Ea), in accordance with the following
formula:

Eﬂ = EO_Ef

Where:

Eo = Energy of initially moving object at im-
pact = Y2 m;*V2.

Er = Energy after impact = Y2 (m; + my)*V2.

Vo = Speed of initially moving object at im-
pact.

Vi = Speed of both objects after collision =
m;*Vo/(m; + my).

m,; = Mass of initially moving object.

m, = Mass of initially standing object.

(Figure 2 shows as an example a cab car or
an MU locomotive having a weight of 100,000
pounds and the impact object having a
weight of 14,000 pounds, so that a minimum
speed of 17.1 mph would satisfy the collision-
energy requirement.)
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FIGURE 1 TO APPENDIX F OF PART 238-

EXAMPLE OF FORWARD END OF CAB CAR OR MU LOCOMOTIVE
AT IMPACT WITH PROXY OBJECT TO DEMONSTRATE COMPLIANCE
WITH ALTERNATIVE, COLLISION POST PERFORMANCE STANDARD—
TOP AND SIDE VIEWS

g i W = 14,000 Ibs
W = 100,000 Ibs 36

” = inches.
Ibs = pounds.
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FIGURE 2 TO APPENDIX F OF PART 238-

EXAMPLE OF FORWARD END OF CAB CAR OR MU LOCOMOTIVE
AT IMPACT WITH PROXY OBJECT TO DEMONSTRATE COMPLIANCE
WITH ALTERNATIVE, CORNER POST PERFORMANCE STANDARD—
TOP AND SIDE VIEWS

W = 100,000 Ibs

” = inches.
Ibs = pounds.

[75 FR 1230, Jan. 8, 2010]
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