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Abstract: This standard contains minimum requirements for the static strength of interior fittings and the
strength of attachment of interior fittings to the carbody structure.
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Summary: This standard provides requirements for the minimum strength and attachment strength of interior
fittings on passenger railroad equipment, along with design practices required to ensure the proper functioning
of interior fittings and to reduce the extent and severity of passenger injuries resulting from secondary impact
during a collision, derailment or other emergency.

Scope and purpose: This standard covers fittings used in the interior of commuter and intercity passenger
rail cars, as well as operating cabs of passenger equipment. It specifies the minimum strength and attachment
strength for interior fittings, including overhead luggage storage racks, luggage stacks, stanchions and
handholds, windscreens and partitions, bicycle racks, and miscellaneous interior fittings. It also contains
design requirements for interior fittings. For passenger seating, reference APTA-PR-CS-S-016-99, Latest
revision; for major equipment attachments, reference APTA-PR-CS-S-034-99, Latest revision; and for safety
appliances, reference APTA-PR-M-S-016-06, Latest revision. This standard shall be used in specifications for
the procurement of new passenger railcars excluding options to an existing contract. It shall also be used, as
applicable, in specifications for rebuilding existing rail passenger vehicles, where carbody structure makes
this practical, and for replacement systems.

This document represents a common viewpoint of those parties concerned with its provisions, namely transit operating/planning
agencies, manufacturers, consultants, engineers and general interest groups. APTA standards are mandatory to the extent
incorporated by an applicable statute or regulation. In some cases, federal and/or state regulations govern portions of a transit
system’s operations. In cases where this is a conflict or contradiction between an applicable law or regulation and this document,
consult with a legal advisor to determine which document takes precedence.
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Introduction

This introduction is not part of APTA PR-CS-S-006-98, Rev. 2, “Attachment Strength of Interior Fittings for
Passenger Railroad Equipment.”

This standard provides a consistent set of requirements for interior fittings on all types of passenger intercity
or commuter railroad equipment. The requirements in this standard are intended to prevent failure or
separation of interior fittings from the carbody during a collision, derailment or other incident, and to provide
a crashworthy vehicle interior that will significantly reduce the extent and severity of passenger injuries due
to secondary impact occurring during an incident.

This standard establishes safety requirements for six subsystems within the interior of a passenger rail
vehicle: overhead luggage storage racks, luggage stacks, stanchions/handholds, windscreens/partitions,
bicycle racks, and miscellaneous interior fittings.

This standard applies to all:
* Railroads that operate intercity or commuter passenger train service on the general railroad system of
transportation; and

* Railroads that provide commuter or other short-haul rail passenger train service in a metropolitan or
suburban area, including public authorities operating passenger train service.
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APTA PR-CS-S-006-98, Rev. 2
Attachment Strength of Interior Fittings for Passenger Railroad Equipment

Attachment Strength of Interior Fittings for
Passenger Railroad Equipment

1. Overview

1.1 General

The following requirements define the required strength for permanently or semi-permanently attached
interior fittings located within the passenger compartment, including the lavatory and operating cabs. Except
where specifically stated, transient objects that passengers and crew members bring onto and remove from the
equipment are not subject to the requirements herein.

To the extent possible, all interior fittings in a passenger car shall be recessed or flush-mounted. Sharp edges
and corners shall be either avoided or padded to mitigate the consequences of an impact with such surfaces.
Where protrusions are unavoidable, rounded edges shall be used.

Materials that may fracture to reveal sharp edges or dangerous inserts shall not be used. Wherever possible,
use shall be made of energy-absorbing features in areas where passenger impact may occur.

At the time of publication, compliance with Revision 1 of this standard is required by regulation in 49
CFR Appendix G to Part 238—Alternative Requirements for Evaluating the Crashworthiness and Occupant
Protection Performance of a Tier I Passenger Trainset, and 49 CFR Part 238.733 for Interior fixture
attachment. Portions of this standard are intended to provide details on how to demonstrate compliance with
the requirements of 49 CFR Part 238.233 for interior fittings attachment strength, which apply to every tier.
Tier III trainsets can comply with the interior fixture attachment strength requirements under 49 CFR 238.733
(a)(2) only if the associated conditions are met. All the other dimensional (clearance, etc.), geometric
requirements (lip, etc.) shall apply to Tier III trainsets too.

1.2 Compliance

Analysis shall be performed to demonstrate compliance with all requirements contained in this standard. The
carbuilder is responsible for demonstrating compliance with the requirements of this standard.

2. Strength requirements
2.1 Overhead luggage storage racks
2.1.1 On equipment ordered before December 1, 2021

All longitudinal overhead luggage storage racks shall be designed to provide longitudinal and lateral restraint
for stowed articles. Overhead luggage racks shall be open shelf—type, open ladder—type or fully enclosed
modular units.

Overhead storage racks, including their attachments to the carbody, shall have ultimate strength sufficient to

resist loads due to individually applied static loads represented by the following values, acting on the mass of
the luggage stowed. The mass of the luggage stowed may be determined by the railroad.

© 2021 American Public Transportation Association 1
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* Longitudinal: 8g
* Vertical: 4g
* Lateral: 4g

Overhead storage racks shall have sufficient strength to support a distributed load as defined by the operating
railroad, but not less than 250 1b (1111 N) applied midway between adjacent supports without permanent
deformation. Overhead storage rack door latches shall be designed to withstand a 120 b (536 N) distributed
load, acting perpendicular to the door latch face, without releasing.

2.1.2 For equipment ordered on or after December 1, 2021

All longitudinal overhead luggage storage racks shall be designed to provide longitudinal and lateral restraint
for stowed articles. To restrain the lateral movement of luggage, these racks shall have:

* aminimum 7% in. (2.22 cm) high lip on the longitudinal front rail, and rear rail on open type racks;
and

* aslope downward in the outboard direction at a minimum ratio of 1:8 with respect to a horizontal
plane. The lip on the edge of the luggage rack may be used to achieve the minimum slope.

For luggage racks with less than 9 in. of vertical clearance, a minimum 7% in. (2.22 c¢cm) lip may be used in lieu
of the 1:8 slope, reference Figure 1 for examples of compliant designs.

To restrain the longitudinal movement of luggage, transverse vertical dividers shall be provided at no greater
than 10 ft (3.05 m) intervals.

FIGURE 1
Schematic of Overhead Luggage Storage Rack Configurations

N
7/8” minimum
L.
8 1 1
|
N\ \J
(a) (b)

% in. minimum lip required, measured from For space-constrained installations where
working surface of rack to tip of lip, and 1:8 the perpendicular distance from ceiling to
slope required. Lip may be used to satisfy tip of lip is < 9 in., rack slope requirement
requirement. does not apply.

Overhead storage racks, including their attachments to the carbody, shall have ultimate strength sufficient to
resist loads due to the following individually applied design static load factors acting on the mass of the
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luggage stowed, combined with the mass of the storage rack. The mass of the luggage stowed shall be
determined by the railroad.

* Longitudinal: 8g
* Vertical: 4g
* Lateral: 4g

Overhead storage racks shall have sufficient strength to support a downward vertical load not less than 250 1b
(1112 N) applied midway between adjacent supports on the inboard edge without permanent deformation of
the luggage rack or its attachment to the carbody structure.

Latches for overhead storage rack door systems, when used, shall be designed to withstand a 120 Ib (534 N)
load, acting perpendicular to the latch toward the centerline of the car, without releasing. Luggage rack doors
shall contain a positive securement device to secure the door in the closed position. The doors may be self-
opening when the door latch is released.

2.2 Luggage stacks

All luggage stacks shall be designed to provide longitudinal and lateral restraint for stowed articles. Luggage
stacks, including their attachments to the carbody, shall have ultimate strength sufficient to resist loads due to
the following individually applied design static load factors acting on the mass of the luggage stowed,
combined with the mass of the luggage stack. The minimum mass of luggage stowed shall be based on a
distributed mass of 20 1b/sq. ft (100 kg/m?) applied on each luggage-storage surface.

* Longitudinal: 8g
* Vertical: 4g
e Lateral: 4g

2.3 Handholds and stanchions

Handholds and stanchions, including handholds attached to windscreens and partitions, and their attachments
to the carbody structure shall have an ultimate strength capable of resisting a design static load factor of 8g
acting on the mass of the stanchion in any horizontal direction.

Handholds, other than those mounted to passenger seats, and their attachments to the carbody structure shall
resist a 500 Ib (2224 N) load acting in any direction at the midpoint of the span, distributed over a length of
no more than 3 in., without local buckling or failure of the attachment. The handhold shall not permanently
deform more than 2 percent of its length, measured at the midpoint of its span, after the load has been
removed. Reference the APTA standard “Passenger Seats in Passenger Rail Cars,” APTA-PR-CS-S-016-99,
latest revision, for requirements pertaining to passenger seat handholds.

2.4 Windscreens and partitions

Windscreens and partition panels, and their attachments to the carbody, shall be capable of withstanding a
500 Ib (2224 N) load applied normal to the panel in either direction at the midpoint, without failure of the
panels or their attachment to the carbody.

2.5 Bicycle racks

Bicycle racks shall be designed to provide longitudinal, vertical and lateral restraint for stowed bicycles.
Bicycle racks, including their attachments to the carbody, and the mechanism to secure bicycles to the racks,
shall have ultimate strength sufficient to resist loads due to the following individually applied design static

© 2021 American Public Transportation Association 3
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load factors acting on the mass of the bicycle(s) stowed, combined with the mass of the bicycle rack. The
weight of a stowed bicycle shall be 50 1b (23 kg) for the purposes of this section.

* Longitudinal: 8g
* Vertical: 4g
* Lateral: 4g

2.6 Miscellaneous interior fittings

Miscellaneous interior fittings such as light fixtures and destination signs within a passenger compartment,
including fittings located in the toilet/lavatory compartment, shall be attached to the carbody with sufficient
ultimate strength to withstand applied loads as defined by the operating railroad, and individually applied
static loads represented by the following design static load factors acting on the mass of the fitting:

* Longitudinal: 8g
* Vertical: 4g
* Lateral: 4g

Food service equipment such as, but not limited to, ovens, warmers, coffee makers, drink dispensers, blenders
and toasters shall be attached to their mounting surfaces with sufficient ultimate strength to withstand
individually applied static loads represented by the following design static load factors acting on the mass of
the loaded equipment:

* Longitudinal: 8g
* Vertical: 4g
e Lateral: 4g

Strength of fixed workstation tables and their attachments to carbody structure is covered by the APTA
standard “Fixed Workstation Tables in Passenger Rail Cars,” APTA-PR-CS-S 018-13, Latest revision.

© 2021 American Public Transportation Association 4
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Related APTA standards

APTA-PR-CS-S-011-99, “Cab Crew Seating Design and Performance”
APTA-PR-CS-S-016-99, “Passenger Seats in Passenger Rail Cars”
APTA-PR-CS-S-018-13, “Fixed Workstation Tables in Passenger Rail Cars”
APTA-PR-CS-S-034-99, “Design and Construction of Passenger Railroad Rolling Stock”
APTA-PR-M-S-016-06, “Safety Appliances for Rail Passenger Cars”

References

This standard shall be used in conjunction with the following publications. When the following standards are
superseded by an approved revision, the revision shall apply.

49 CFR, Part 238, Passenger Equipment Safety Standards

Association of American Railroads:
AAR S-580, Locomotive Crashworthiness Requirements

Definitions

handhold: A bar or rail designed to be grasped with the hand. A handhold is secured by mechanical
attachment to the wall or ceiling structure. Handholds may be oriented vertically, horizontally or at an angle.

interior fitting: Any auxiliary component in the passenger compartment or operating cab on passenger
equipment that is mounted to the floor, ceiling, wall or end walls, and that projects into the passenger
compartment or cab from the surface or surfaces to which it is mounted.

lateral: The horizontal direction perpendicular to the direction of travel of a rail vehicle.

longitudinal: A direction parallel to the normal direction of travel of a rail vehicle.

luggage rack: Any horizontally oriented receptacle used to store passenger luggage. Luggage racks are
usually located over the passenger seating area and are secured to the carbody sidewall structure.

luggage stack: A series of vertically stacked receptacles used to store passenger luggage.

partition: A transverse or longitudinal panel that may enclose a room, or separate the passenger compartment
from the operator’s area, luggage storage area, or food-service or equipment compartments.

passenger (railroad) equipment: All powered and unpowered passenger cars, locomotives used to haul a
passenger car, and any other rail rolling equipment used in a train with one or more passenger cars.

stanchion: An upright handhold that extends from floor to ceiling and is mechanically attached to the floor,
ceiling or wall.

windscreen: A panel located adjacent to side doorways that provides security and protection for the
passengers from the elements.

© 2021 American Public Transportation Association 5
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Abbreviations and acronyms

AAR
CFR
FRA

N
NATSA

Association of American Railroads

Code of Federal Regulations

Federal Railroad Administration

Newtons

North American Transportation Services Association

Summary of document changes

Document formatted to the new APTA standard format.

Sections have been moved and renumbered to accommodate the new format.

Scope and summary moved to the front page.

Definitions, abbreviations and acronyms moved to the rear of the document.

Two new sections added: “Summary of document changes” and “Document history.”

Some global changes to section headings and numberings resulted when sections dealing with
references and acronyms were moved to the end of the document, along with other cosmetic changes,
such as capitalization, punctuation, spelling, grammar and general flow of text.

Updated introduction section to reflect latest language and requirements addressed within this
standard.

Added Section 1.1 General under Overview to clarify certain requirements flowing down from the
CFR. Also added provision to address hazards associated with materials that may break or fracture
and become hazardous to interior occupants riding down a collision or derailment.

Section 2.1 - Added in heading reference to dates associated with the new standard in order to
“grandfather” existing equipment to previous standard only. Requirement of lip to retain luggage was
added as a measure of protection based on the analysis conducted by Volpe National Transportation
Surface Center (VNTSC).

Section 2.1.2 - Added requirement to include mass of the storage rack in addition to the mass of the
luggage stowed.

Section 2.2 — a new section was added for Luggage stacks.

Sections 2.3 and 2.4 — minor clarifications were made from the previous revision.

Section 2.5 — a new section was created for Bicycle rack requirements for attachment strength. This
section does not deal with placement of bicycle racks.

Section 2.6 — clarifications were made to this section. Coat hooks were removed from the list of
miscellaneous interior fittings.
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