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SPECIFICATIONS FOR THE CONSTRUCTION OF
NEW PASSENGER EQUIPMENT CARS

Standard
8-034-69
Adopted. 1938; Advanced to Standard, 1945; Revised, 1967, 1969
PREFACE
The specifications have been preparad on the basis that they will be used for structural design

of future new equipment &nd thal the requirements laid down therein will not be retroaetive into
equipment now in service which has been bullt to former acvepted specifieations.

BASIC FUNDAMENTALS, NEW SPECIFICATIONS

The Railway Mail Service Specifieations as revised July 20, 1928, were used 5 the busis for
these specifications which provide for cars which may be used in trains of over 600,000 poumds light
weight made up of cars of any type of construetion now being operzted.

The Committee’s review of the latest Railway Mail Service Specifieations resulted in the
preparztion of these specifications in such a way as to more definitely establish the strength values
at various locations in the ear, as follows:

(a) Trucks are required to be locked to the ear body. This is for the purpose of obtaining the
valne of the weight of the truck plus the shear value of the truck attachments to the car bady under
abnormal accidental impacts.

(b) A car structure which resists minimum static end load of 200,000 Jbe. applied on center line
of draft withont developing any permanent deformation in any member of the car structure. The
minimum static end load of 800,000 lbs. was derived from a 400,000 Ib. design losd with an
approximate factor of safety of 2. In meeting this requirement, it is important that vertieal
deflection be kept to a minimum,

Note:—As & guide in design, it is recommended that, for materials and forms of construction
now used, the maximum vertica! defiection measured at center of car and based on distance between
truck centers should not execed 1 inch, Normal vertical deflections for cars having approximately G0
ft. distance between truck centers from % to 3 in. for steels and different forms of steel
constructions.

{¢) Cars must be designed to resist u horizontal load of 500,000 1bs. applied on the baffer beam
at 4 point 12 in. above the eenter ne of drafi. This stalic lead was derived from a 250,000 lb. design
toad employed in cars built to Railway Mail Service Specifications with an approximate factor of
safety of 2.

(d) Vertical strength requirements have been sssigned to the buffer beam construction, the
anti-climbing arrangement, and the coupler carrier arrangement. All these parls are to be designed
to resist vertical loade of 100,000 lbs. These requirements are to resist coupled car ends from
moving vertically with respect to esch other under abnormal accidental impaets.

{e) The two main vertieal end members are required to have an ultimate shear value of not less
than 300,000 Ibs. cach at & point even with the top of the underframe to which they are sttached.
This requirements was ineluded to establish definite strength values at these points.

A-111-1

iZ-1-81

90

Bt e




DCA 08 MR 009 Crashworthiness Factual Report — Exhibit Chatsworth, CA

Association of American Railroads
Manual af Shmdard- and llecommndad Pructices

il

SECTION 1—SCOPE

Application

{a) These specifications have been prepared on the basia that they will produce passenger cars
suitable for use with ears of all types of construetion now in service and built in accordance with
Railway Mail Service Specifications, with the resnlt that new and existing cars will satisfactorily
operate together with maximum protection under all conditions of service. These specificstions
provide that statie end loading shall be applied through center line of draft but must not be
construed as requiring the application of end loading on the center Iine of draft of existing cars
constructed to Railway Mail Service Specifications,

(b) These specifications ahall cover all new pascenger equipment cars to operate in trains of
over 600,000 pounds light weight.

SECTION 2—MATERIALS

(a) All strength members of carg shall be of all-metal construction.
() Where steel is specified, other approved materials producing equivalent steength of design
may he vsed.

(¢} Where “approved materials” are referred to in this specifteation, it shall be understood same
refars to Association of American Railroads' standards or equivalent.

{d) Castings may be used as parts of the strenglh mem‘bam Such msl.ingﬁ havmg a urbﬂn

T AL R D

vontent of .25% and over mugk.be mmemlﬁd.

{e) Where built-up welded metal parts are suhnt:tmed in p].u.oe of ca.sl.}.ngs the umt is tn he

stress relieved before apphication.

{f) Any structural material in which the yield strength exceeds 80% of the tensile strength shall
not be used except structural material not meeting this criterion and approved by the A.A.R.
Committes on Freight end Passenger Car Construction may be used.

SECTION 3—WORKMANSHIP o o
All workmanship throughout the cir shall conform to the hest state of the art.

SECTION 4—LOADS

The car bady shall be dezigned to cmrry its own dem:l \.mlght in addmnn 1] the maximum
specified live load under service conditions, . . RS v

SECTION 5-—-TRUCKS

(a) Trucks may have either bullt-up metal or east frames and may be either four or six-wheel
type. All truek detadls and requirements shall be in sccordance with the practice of the Assotiation
of American Railroads and the railrosd for whose service the cars are built,

(b} The trucks shall be locked to ear body. Strenglh of locking means shall be not less than the
equivalent of an ultimate shear value of 250,000 Ibs, and se arranged that the entire truck will lift
with the car body without disengaging the center plates, The details of the attachments shall be
sueh as to develop the full tensile strength of the connection.

A-TI1-2 -

91

TTEmTY

s L

R L ———

. o s ——




DCA 08 MR 009

Crashworthiness Factual Report — Exhibit Chatsworth, CA

Assaciation of American Railroads
Manual of Standards and Recommended Practices P

SECTION 6—BUFFING

{2) The car structure shell resist & minimum static end load of 800,000 lbs. at the rear draft
stops ahead of the bolster on the center line of draft, without developing any permsnent
deformation n any member of the car structwre, [n meeting this requirement, it i imporiant that
vertical defection be kept to & minimum.

Note:—As s guide in design, it is recommended that, for meterials and forms of construction
now used, the maximum vertical deflection meusured at center of car and baged on distancs between
truck centers should not exceed 1 In.

Normal vertical deflections for cars having approximately 60 . distance between truck centers
range from ¥ to % in. for steels and different forms of steel eonstructiona.

(b) The resistance of the center sills shall be basad on a design end load of 400,000 Ibs. zpplied
along the longitudinad center line of the ear at a peint midway between the center Hne of draft and
the center line of buffer. This resistanve shall be taken by the center sill construction only.

(e) The center sill corstruetion may be considered as supported agrinst deflection vertieaily and
horizontslly by the car body to the extent that the strengih of the supersiiueture, eross-bearers and
attachments are available for thiz purpose.

{d) The design stress in the center sill construction shall be determined by the fulowing
formula and shall not, exesed thet shown in Section 20 and modified by column and stability formulse
in Section 20: N

. 400,000 Tbs. _ eecentricity (inehes) x 400,000 Ibs.
Stress (Lbs. per 5. In.) Avea (2q. .) T Section modulus

(¢) The atress due to cecentric moment from the above formuls may be reduced to the extent
that the car body iz made available to reaist this moment.

() Cars must be designed to resist a herizontal load of 500,000 Ihs. applied along the
itudinal eenter line of car st & point,on the buffer beam construction 12 inches above the center
Tine of draft without developing any permanent deformation in any member of the car structure,
The appliestion of this load must not be distributed over an area grester than 6 inches x 24 inches.

(g} The buffer beam construction shall be designed to resist & vertical upward thrust from the
coupler shank of 100,000 Ibs. for any herizontal position of the coupler without exceeding the yield
point of the construction or of its connections to the car structure.

(h) An anti-climbing arrangement shall be spplied at each end, designed so that coupled cars
under full eompression shall mate in a manner which will resist one ear from climbing the olber,
This arrangement shall resist a vertical load of 100,000 Ibs. without exceeding the yield point of its
various parts or its attachments to the car structure. Tight-loti couplers, if used, shall be
considered a3 meeting this requirement. . i

(j) The coupler carrier and its connections to the ear structure shall be designed to resist a
vertical downward thrust from the coupler shank of 100,000 ths. for any hovizontal position of the
coupler. without exceeding Lhe yield points of the materials used. When a yielding type of coupler
carrier is used an amliary arrangement shell ke provided, designed in sccordance with these
requirements,

SECTION 7—DETAILS

(8) All connections, except those specified in Section 18 for end conztruction, shall be designed
for ithe combined loada imposed upon them with stresses not to exceed those specified in Section 20.
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{b) The distanee between centers of rivet holes ehall be not less than 3 diametors of the rivet
and not more than twenty-four times the thickness of the thinnest outside member. In all vases,
vare should be exercised Lo provide 2afficient shearing and bearing area for the stresses involved
and to guard againat local failure between rivets. The mintmum distsnce between the center of the
rivet hole and a sheared edge shall be not less than one and one-half times the dlameter of the rivet,
or where the kad acts against the sdge of the sheet this edge distance shall be Incressed, if
necesgary, Lo develop the strength of the rivet,

(2) The use of fillara in the underframe and superstructure shall be avoided, wherever possible.

() All holes for rivets or bolts in the underfrume, superstructure, or outside finish shsll be
drilled or pumehed and rexmed ta size snd fairness, No drifting of holes will be allowed. In deducting
rivet or bolt holes to obtain the net sres of any section they shall be taken at ¥s inch larger than the
diamater of the rivet or bolt, The effective aren of a rivet may be teken as jts area after driving.

(e} Al rivets when driven must completely fill the holes and have full coneentric heads,

() Welding which develops the required strength of the member or connection may be used in
place of riveting.

SECTION 8—CENTER SILL®
{a) Unit of built-up sills may be compuesed of rolled, extruded, or pressed shapes, either with or
without cover platee.

() A center sill of unit construction is defined 22 a struet: iral‘memher formed of onc plece or of
two or more pieces joined hy an approved methed so as to produce the equivalent of & one-piece
construction,

() Cast draft sillz or end eonstruction may be used with any of the above types, with adequale
eonnections at spliecs. When flange angles are nsed, they shall be connected to the webs so as to
transfer the total shear at any point in a distance equal to the effective depth of the sill at that
paint, When cover plates are nsed, they must extend at least two rows of rivets at each end bayond
their theoretical length or eguivalent when welded. .

SECTION 9—BOLSTERS AND CROSS-BEARERS

The body bolsters and cross-bearsrs must be provided with ample connections at eenter and

side sills to transmit the ealeulated vertical shear.

SECTION 10—FLOOR BEAMS

Transverse ﬂoar beams may be rolled, extruded, pressed, or bul]t -up shapes, with suitable
commeetions at center and side sflls,

SECTION 11—FLOOR SUPPORTR o

Longitadinal Aoor supports when used shall be supported al each transverse floor mamber.

SECTION 12—END SILLS

The end sills may be aither of rolled, extruded, or pressed shapes, bullt-up or cast construction
with ample connections at center and gide sille, They must be designed for the maximum verticsl
inads tn which they msay be subject and also for the assumed horizontal loads tranaferred from
vertical end members as specified in Section 18.

A-T11-4
12181

93

B [




DCA 08 MR 009

il

Crashworthiness Factual Report — Exhibit Chatsworth, CA
Asgociation of American Railroads
Manual of Standards and Recommended Praclices SO0k

SECTION ;3—COUPLERS AND DRAFT GEARS

Detalls of the coupler and draft gear must conform to the praclive of the railroad company for
whicn the carg are built,

SECTION 14—BUFFING MECHANIZM

Deszils of the buffer and buffing meshanism when used shall be in aceordance with the practive
of the railroad eompany.

SECTION 15— LONGITUDINAL FRAME OR TRUSS FRAMING MEMBERS

In calenlating the stresses in side fame, its effective depth when designed as a truss or girder
may be taken either as the distance belween canters of gravity of side plate and side sill or 22 the
distance between centers of gravity of boltom znd top chords of the girder, In the latter ense the
bottom member may be taken as the section comprising gide sill, belt rail, and intervening side
sheet: the top member may include gide plate and letter board, provided conneetions are such that
all members will act together. Piers connecting the top and bottom chords above deseribed must be
of sufficient strength to withstand the shear loada imposed upon thetn, with stresses not to exceed
those specified i Section 20, At side doer openings the bending moment caused by the vertical
shear at door posts shall be considered as belng resisted by the section sbove and below deor
ppening, and the sum of the direct stresses and those due to bending at such sections shall not
excesd the stresses specified in Section 20. A sufficient proporéion of any Teinforcing members
pdded o these seetions shall be extended far enough beyond the door posts at each side to tranemit
their reactions to the side frame without exceeding the limil specified for stresses. The roof and
underframe systems may be considered a8 Josd carrying members to the extent of their connection

to the side frame.

SECTION 16—SIDE POSTS AND BRACES

{a) For girder construction or truss congtruction the wum of the section moduli abeut a
longitudinal axis, taken at the weakesl, horizontal section between side sill and side plete, of all
posts and braces on each side of the car located between the body enrner posts shall be not less than
0,30 multiplied by the distance in feet between the centers of end panels.

{b) For girder construetion only the sum of the section madulf, about a transvarse axig, taken
at, the weakest horizontal ssction between side sill and side plate, of all posts, braces and pier
panels, to the extent available, on each side of var located between body corner posts shell be not
leas than 0.20 multiplied by the distance in feet between the centers of end pancls.

() The center of the end panel is to be considered as the point midway between the center of
the body ecorner post and the center of the adjacent side post.

(d) Side frame members shall also meet the stress requiremants of Section 20.

SECTION 17—SHEATHING

(s} Qutside sheathing of mild apen-hearth sieel when used fat without reinforcoment (other
than side posts) in a side frame of girder construction must be ot less than Y4 inch nominal
thickmess. Other metels may be used of a thickmess in inverse proportion to their yicld strengihs.

{b) Cutside metal sheathing of a lesser thickness may be used provided it is reinforced 30 s to
produce at least an equivalent soctionsl area st right angle to reinforcements as fet ghaathing

specified above.
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(e} For truss construction where aheathing scrves no load carrying function, minimum @ i
thickmess shall be not less thar, 40% of that specified sbove, :

SECTION 18—VERTICAL END MEMBERS

{a) The sum of the section moduli of all vertical snd members at each end of the car shall be nat
less than 65,

() The outside end of esch car shall be provided with twe main vertical members, one &t each =
side of the diaphragm opening. Kach of these members shall have a seetion modulis of not less than
24.375. Each main member shall also have an ultimste shear value of not less than 300,000 Ibs. at &
point even with the top of the enderframe membsar to which it i= attached. The attachmenis of these
members at bottom shall be sufflelent to develop their full shear vahe. |

{e) This shear value shall be besed on the'mrea of the web, which i the dapth of the member ]
tmes the web thickness times the shear atvength of the material nsed, =

1) If reinforcement is used ta provide the shesr value such reinforcement shull have full vahe 4
for w distance of 18" up from the underframe connection, then taper to a point approximately 207 i
above the underframe connection.

(€) The attachmenot of the vertical membars st the top ehall be adequate to resist withaat
filare the reactions of the members, without shesr veinforcements, when sssumed Lo be simpla :
beams with free supports at their ends and loacded at = point 18” above the eornection o the ‘
underframe member to which they are sttsched with a load suficient to develop the yield point of
- TS o L e e e e I S e S
(f) The remaining vertical erd menber vequiremaits shall be distributed in the body end of the
car. The attachments of these members st bottom shall be sufficient to develop their full shear
value. The attachments at the top shall be determined in the satme manner as preseribed above foy
the main end members,

(g) For cars having open end observation pliatform, the end construction of car body shall be as
deseribed above and in addition there shall be two stuh end members, leeated similarfy to main
vertical members on end of platform extending e top of railing, These members shall have same
shear strength value as the two main vertical members. . : LT

(1) Cars with large end doors <o which the foregaing requirements of this section do not dpply,
shall be considered to meet these specifieations if the deors and attachments are sufficient to
develop a shear resistance equivalent to the main members deseribed above, : L et U

(& The top reaction of all vertical end members may be delivered to-the roof of car or toa.
truss, girder or brace construction extending across the esr. The structure employed must be
adequate to transmit reactions from the posts to the side framing of the car. g

s _-;-..l..-.

SECTION 19—ROOF
(a) The projectad arva of the portion of the roof in square feet supported by carlines divided by
the swm of the section moduli of the carlines at any section must not be more than €0,

(b} Flat roof sheets of mild open-haarth steel without reinforcements shall be of 2 minimum
thickness of .05 inches, adequately attached to the roof framing.

{¢) Matal roof sheets of a leseer thicknesa may be used provided they are reinforced 2o as to
produce st least un equivalent sectional area st right angle to roof sheets specified above,

ATTLE iﬁ
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SECTION 20—3TRESSES

{s) All struetural members shall be so designed and proportioned that the sum of the direct
streases to which each is subject shall not exceed thoze staled in table below, except as modified by

Seetim 18

UNIT DESIGN STRESSES TO BE USED FOR ROLLED

MILD OPEN-HEARTH STEEL
Side Sillz and
Unit Other than Unit Framing
Center Sills Construction Construction Members Bolsters
Tension 19,200 15,000 16,000 12,500
Comprassion 19,200 15,000 16,000 12,500
Shear 12,000 12,000 10,000 8,000
Rivets Shesr 12,000 12,000 10,000 10,000
Bearing 24,000 24,000 20,000 20,000

The total combined stress in any structural members, except center sille, may exceed Lthe above
figures by not mere than Z0%.

(b) Axial compression stresses in members, or elements of members, must not exceed those
ellowed by the following colnrmn snd stability formulae:

L _ _, fewr
For T3 + then

Pop- By :
e P e (LA)* pounds per square inch

For L—Hﬁ then o
T g .

P R .
o pounds per square inch

These formulae give a nomingl safety factor of 2.0 for reasonzbly restrained end condition.

L = length of column center to center of canncetions, inches.

v = least radius of gyration of column eross seclion, inches.

I'm Secant modulus of elasticity as derived from the tensile stress-strain curve.

' = maximum allowable unit stress from table above.

P = uxial load (concentyic), pounds.

A« area of column eress section, square inches.

= = 3.1418, constant, T
Qtrosses deseribed above as maximum allowable ave contingent upon the ability of webs and flanges
to resist these stresses without buckling.

(¢) For eomprassion in the plane of any flat plate used as an elernent n the section the ability to
resist buckling shall be checked und determined by substituting the following equivalent
slenderness ratios in the formula applicable o the entire eolumn:

For outelanding flanges: (Flat plates supported along one edge in the direction of stress) Lir =
6.0 b,

AL
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For other then outstanding fanges: (Flat plates supported along both edges in the direction of @

strees) L4 « 1.8 bt

b = flat width at right engle to direction of stress, inches,

£ = thicknees, inches.

The comstants 5.0 and 1.8 in the sbove expression for the equivalent Lir give a nominal safety
factor of 2.0 on reasonably restrained edge condition. Constants between these may be selected
depending upon the shape of the member and econneetions used.

{d) Where metals other than mild rolled open-hearth steel are used, the car structure must be
at least equal in strength to the stated specification requirements. The maximum allowable stresses
shall bear the same relation o the stresses tabaluted in this Section, as the yield strength of the
metal used has to the yield strongth of mild open-hearth steel, which for this comparison shall be
tuken as 32,000 pounds per square inch, but in no csse, except bearing, shail the maximum
allowable stress exceed 40% of Lhe minimum tensile strengih of such materinl. Cast metals shall be
compared on same basis ss structural metals; bus the allowahle tensile stress shall bo limited to 80%
of that allowable for rolled materials.

(&) Where minimum section meduli or thickness are gpecified they shall be adjusted in
proportion to the ratio of the yield strength of the metal used, to thst mild open-hearth ateel.

(f) Where yield and shear loads sre specifled the size of members shall be basad on the Field or
ultimate shear strength of the matorinls employed.

SECTION 21—SUBFLOOR

i}

w5
e

The entire ear shall huve metzl subfioor, fisl or corruguted. s

£
[t

SECTION 22— INSULATION

Insulation used must be such thst it will not suppor: combustion, will not absorb moisture
beyond iLs own weight, and when wet will not cause eorresion.

SECTION 23—VESTIBULE DOORS

Vestibule doors, exterior and interior, must be of sliding or other types which do not open
inwardly or outwardly and can be operated in emergency from inside of car.

SECTION 2{—EMERGENCY SASH UNITS

Emergeney escape sash, minimum of four per car and 18" x 24" minimum size, to be provided in
each car at readily sccessible locetions, designed so that aaah cannot be disiodged except by manual
operslion,

SECTION 25—WRECKING TOOLS

Wrecking tool eabinet, one per car, to be located in a congpicucus place in the main body of the
car and to be easily accessible, avoiding loeation behind doors, ete. Cabinet to have W' thick glass in
door and to be equipped with one (1) gix pound sledge and ene (1) four and one quarter pound axa,
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@ SECTION 26—EMERGENCY LIGHTING

Emergency lighting must be provided in vestibules and throughout aisles and passagawsys, uf
sufficient number and wattage to adequately illuminate car interior for safe exit. Emerganey
lighting to consist of an awxiliary kght housed in standard lighting fixtures or in su;wleJrEmLAry
fxture and is © come on sutomatically if the main power fails. Power source for emergency lighting
to be car or other batteries.

ATIL-D
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