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This leallef lorms: parl of a set which also includes :
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— Leaflgl 552

— Leatlet 553

— Leaflet 554-1 :

— L eaflet 555

— Leatlet 560
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— Leallet 562

— Leallet 563

= Leallel 564-1 :

: Loudspeaker systems in BIC coaches.
. Coaches — Running gear.

: Trailing stock — Signal lamp brackets - Coaches —

Fixed electric signallamps.

: Power supply installations for passenger stock.
: Steam healing.

- Electric power supply for-trains taken from the rain

cable.

: Ventilation, healing and air-conditioning in coaches.

Power supply to eleclrical equipment on stalionary
railway vehicles from :a local maing syslent or ano-
ther source of energy al 220 V or 380 V, 50 Hz.

: Electric lighting in passenger rolling stock.

: Doors, entrance platforms, windows, sleps, handles

and handrails of coaches and-luggage vans.

: Means of intercommunication for coaches.
: Baggage racks-and coat hooks.

: Fillings provided in coaches in the interests of

hygiene and cleanliness.

Coaches — Windows made from safely glass:
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— Leallet 564-2 :

— | eaflet 565-1 :

— Leallet 565-2 :

— Leallet 567-1

— Leaflel 567-2

— | eaflet 567-3 :

—Leaflet 567-4 :

— 1 eaflet 568

—{.eaflet 569

— Leaflet 580

Reguiations relaling 1o fire protection and fire-ligh-
ting measures in passenger-carrying raitway vehicles
or assimilatad vehicles used on inlernalicnal ser-
vices. -

Special comfort and constructional characteristics for
sleeping cars accepted in inlernational tratfic.

Special comfort and constructional characteristics
and rules of hygiene for reslaurant cars accepled in
intemalionat raffic.

: ‘Gtandard X- and Y-lype coaches accepted for run-

ning on inlernational services — Characterislics.

Standard Z-type coaches accepted for running in
international traffic — Characleristics.

Constructional arrangements on coachas with a view
to the application of the automalic coupler on the
Member raitways of the UIC and on the Member rail-
ways of the CSJD.

Slandard open bogie van adapted for the
conveyance of molor cars — Characleristics:

: Loudspeaker and 1lelephone sysiems in RIC

codaches - Standard technical characlerislics.

: Reguiations 10 be observed in the construction of

¢oaches and vans. suitable for conveyance by lrain
ferry.

: Inscriplions and markings, route indicators and num-

ber plates to be affixed on coaching stock used in
intermational traflic.
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0 - General

This leaflet contains loadings for coaches used in international
traffic, and for their components.

1 - Coach body

1.1 - Design .characteristics

" 1.1.1 - The body of the passenger coach comprises the
uriderframe, the side walls, the end walls and the roof, which
together form a tubular beam.

" 1.1.2 - The end walls, strenghtened by anti-collision pillars,
shalt be so joined 1o the headstock, cantrail and roof that the
energy produced by a collision is absorbed first by deformation
of the end wall section before other parte of the coach body
are deformed. The assembly shall stif retain adequate
resistance to horizontal shearing forces.

1.1.3 - The coach body, in running order and mounted on
the bogies, shall be so designed that under all load conditions
iis natural frequencies differ from the tuntng and pitching
frequencies of the bogie, so that no resonance occurs
throughout the speed range.

1.2 - Test loads

1.2.1 - The coach body shall withstzand the following test loads
without permanent deformation and without exceeding the
permitted stresses;

" 1.2.1.1 - A static compressive load of ;

- 2 000 kN minimum: at buffer level,
= 500 kN minimum diagonalIP( at buffer level,
- 400 KN minimmum at a level 350 mm above
buffer centre line {1),
- 300 kN minimum at the level of the window guard-rail {1},
- 300 kN minimum at the level of the cantrail {1).

{1}  Not applicable 1o the standard open bogie van for conveyance of mator
vehicles:

1192
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The load, as shearing stress, must be applied on one wall at
first; the point of appiication on the other must be at buffer

height.

- 2 000 kN minimum on the automatic coupler buffing gear
(1.

(On impact stop “¢" (Appendix 1) or on flange bearing surface
(Appendix 2)).
" 1.2.1.2 - A static tensile joad of :

- 1 500 KN minimum on the “a" traction stops of the
automatic coupler (design with traction stops). (Appendix 1)

1)

- 1 000 kN minimum on the "h" traction stops (design with
traction stops) (Appendix 1) {1).

- 1 500 kN minimum on the "c¢" flange bearing surfacelof
the automatic-coupler or on the fastening screws (design
with flange) (Appendix 2) {1}.

" 1.2.1.3 - A static verticle load of

F,o=13(m, + m ) x g [N}
evenly distributed.

Wherein :

m, = weight of codch body in running order

m. = number of seats (2) x 80 kg + area of side corridor and
vestibules [m? x 4 x 80 kg

g = 9.81 m/s%

{1) Conditionis for the forces transmitted by the automatic coupler :-see also UIC

leaflet 567-3.

{2) Seats in compartments only or lounge coach:
1182
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For the standard open bogie van for conveyance of motor
vehicles, m, is expressed as follows :

m. = maximum load of van:= 15 t. The maximum per-tier joad
of 10t shall not be exceeded.

For conventional vans, m, 1s expressed as follows:

2

m,=m . F

wherein
m_= 300 [kg/m?] = minimum load per 1 m® of loading area.
FL = loading area including side corridor and vestibules [mF).

1.2.1.4 -1t i5 recommended that buffing tests be conducted
as described under 4.1.3. These tests serve o check the
calculations described in 2.1.4 and to test the functional safety
of components fastened in and to the coach.

" 1.2.2 - if during purely compressive or tensile testing the
deflection is directed positively, l.e. downwards, the coach body
shall withstand. the following test loads without pérmanent
deformation and without exceeding the permitted stresses :

1.2.2.1 - A static compressive load of :

2 000 kN at buffer or automatic-couplér level applied at the
same time as the vertical load specitied under 1.2.1.3.

1.2.2.2 - A static tensile load of ;

1 500 KN at the same time as the vertical load specified under
1.2.1.3.
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1.2.2.3 - A vertical lpad from the weight of the vehicle whan
lifted beneath the headstock in the ared of the side buffars, of

F,={m +m}Xg N
wherein:
m. = weight of the lifted part of the empty coach body in
' running order, tying on the bogie at the other end of

the vehicle (equal to approx. half the weight of the
¢oach body, when this is symmetrical),

m, = weight of the bogie at the end of the coach at which
the vehicle is raised.

1.2.3 - It is recommended that a roof test-piece be subjected
to a compression test until it collapses or buckles.

1.3 - Loads under service conditions

Loads occurring under service conditions may lead to material
fatigue strength of the material:

F,=12{m +m)Xg N

wherein:
m, = weight of the coach body in running order,
m = payload.

4
The payload shall be determined as follows: {1)

- 1 passenger per seat,

- 2 passengers per m° in side corridors and entrance
vestibules,

- 2 passengers per service compartment,
- 300 kg per m* of the luggage compartment,
- For open standard bogie vans for conveyance of motor

vehicles: maximum load 15 t; a maximum [oad of 10 t per
tier shall not be exceeded.

(1) The weight of a passenger, incl. luggage, shall be assumed as 80 ky.
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1.4 - Vibration

-10--

It is recommended that behaviour under vibration be investigated by
means of tests. on fully-equipped passenger coaches. in running order of
on coach bodies.

1.5 - Aercdynamic loads on pressure-resistant coach bodies,
requirements and test loads

(in abeyance),
2 -~ Component parts of coaches

2.1 - Test loads

Compenent parts and their fastenings shall withstand the following test
Icads without permanent deformation and without exceeding the permitted
strasses:

211 - Comporient parts mounted in ¢oaches:
* 2111 - General test loads
2.1.1.1.1 = For the weight of a passenger, assume:

- 100 kg as maximum. ioad,
- 80 kg as average load including luggage,
- 75 kg as average load without luggage:

2:1.1.1.2 - For assumeéd maximum foads and moments which a passenger
may exert:

See Appendices 3 to 6,

" 211438 - ‘When calculating the -mechanical strength of fastenings. of
coach components, the values to be used for accelerations or forces are
those given under points 2,1.4.1 and 2.1.4.2,

2.1.11.4 - Components and their fasténings to be motnted inside
vehicles may be designed for a longitudinal acceleration of 3 g on

coaches fitted with hydrostatic or hydrodynamic buffers.
*2.1.1.2 - Special test loads:

Luggage racks: 1000 N downwards per metre length and an exceptional
ioad of 850 N as a single load exerted at-any. point on the front edge.

Umbrella racks: 250 N downwards paer metre length.

1.10.82
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Coat hooks : 300 N downwards,
250 N horizontally in each direction.

Seats (per seat), see Appendix 7 :

— 1500 N horizontally at any point on the upper par of the supporting
component {upper part of the seat back).

= 750 N vertically and/or horizortally al the front end of the armrest.

—1200. N upwards or 1 000 N downwards al the fronl edge ol the
seat (1).

Folding table : 750 N downwards at the centre of the table.
Tip-up seat : 1 000 N downwards al the centre of lhe seal.
Floor (2) :

The van shall be subjected o the lbad of a motor vehicle with a_maxi-
mum weight of 2.51. Instead of a miotor vehicle, the loads specified
under 4.2.1.5 may be applied.

¥

b
2.1.2 - Component parts mounted on coaches

* 2.1.2.1 - Special test loads :

— entrance and loading doors : -2 500 N/m? (3) or 1 900 N/m? (4) plus
800 N applied as a point load on the centre of the door leaf,

— intercommunicating doors : 2 400 N/m2{3)
1 800 N/m? (4).
Examplés of the applicalion ¢f 1est loads 10 external doors are shown
in-Appendix 9
— windows 2 500 N/m? {3).or 1 800 N/m?2 (4).

{1} According to seat construchon.

{2).Far the slandard open bogie van for conveyance of motos vehicles.
{3) For V =208 km/hon-open track; including wind pressure of 700 N/m?;
(3} For V = 160 krit/h on open track, including wind pressura-of 700:N/mé,
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2.1.3 - Exceptional loads due to vandalism

Components subject 1o vandalism shall be tesled on. thé basis of the
lvads occurring under sarvice condifions.

2.1.4 - Buffing'impact

* 21.4.1 - To allow for the loads resulling from bufting impact the fol-
lowing acceleralions; acting on the dead weight of ithe components,
shall be assumed in design of 1he faslenings

—longitudinally : 59
— transversely: 19
—varlically ¢ g (including gravity).

¢ =3Jat the coach end, falling linearly to 1.5 at the coach cenlre,

* 2.1.4.2 - Design of fastenings {1)

in calculating the mechanical strength of the faslenings of components
on coaches, the following loads shall be 1aken as a basis

~ longitudinally : F, =m; . 5.g[N]

—ftransversely: F, =m, . g[Nf

- vertically : F,=m,.c.g[N]

wherein

m, =the weight (kg) to ba-allowed 1or the componenit
g =acceleralion due to gravity =9.81 m/s?
¢ =see21.41.

The resuliant of the loads F, F; F, shall be used.

{1) The calculations may be replaced by a bufting 1est.
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2.1.4.3 - Recommended as permissible stresses for the calculation: in
accordance with 2.1.4.2 are those which résull from applicatian ol the
safety faciors speadied in 321

2.2 - Loads under service conditions

* 2,21 - Components-and their lastenings mounted in and on coaches
shall withstand the lollowing loads under service. condilions without
exceeding the fatigue strength of the material :

2.2.1.1 =< The following accelerations resulling from the loads occurring
in service act (in addion o the acceleration due o gravily) on the
companents :

— longiudinally : a, = 1.6 m/s? for conventional braking
a, = 2.5m/s? lor electromagnetic braking.

= lransversely . a, = 1.5 m/s? transverse acceleralion including non-
compensaled cenlrifugal acceleration.

— vertically : , =2 m/s? in addition 1o dead weight.

2.21.2 - The following shall be taken as loads acling on lhe compo-
nenls: (1)

— fongitudinalty :F, =m, . (t &) [N}
—transversely :F, =m,.{ta&)[N]

- vertically E, =my . (1g¢a,) [N]

wherein :

m, =the weight |kqg] allowed for the component

a, , ; =accelerations [m/s?
g = acceleration due 10 gravity = 9.81 m/s?,

The resullant of Ihe loads F,, F, and F, shall be used.

2.2.2 - See sechon 3 lor permissible stresses under loading.

{1) For calcwiating the -mechanical strangth of €oach bedy-begie connecling parts, see
point 2.6.2 of UIC leailet 515

OR

“2.3 -

Conditions. for adjustable seats In special coaches

Adjustable seats may only be used in special coaches. They
must comply with the following specifications.

Reserved
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3 - Limit loads

_ 14 p—

31 - Permisslble stresses

Permissible slresses dre calculated as the gquoten! of ithe material
joad limit and a satety faclor S Depending on whether the loads
concerned are exceptional, i@, pon-recurring or very rare, or fatigue
loads, the limit load value should be based on Ihe yieldstress{u,,) of

the fatigue limil {1}, ie. .
— tor-exceplional loads

Opam. = o * 02 (=% * 03) e.9points 1.2 et 21
— for fatigue loads :

Dpum. = —é— + g,8.0. lems 1.3 and 2.2.

For steel, the permissible stresses may also be determined by the
breaking limit.

*-3.2 - Safety faclors

The following minimum safety factors shall be observed for the various
types of loading :

3.2.1 - Test loads : points 1.2 and 2.1
— agains! fracture (for steel) ' $=15
— against yield stress (0,5} :

- for non-welded structural and securing parts
for welded structural ‘@na securing pans

3.2.2 - Loads under service condilions 1items 1. 3and 2.2
— against lraclure (for steel) §=22

— against latigue slress{2)
. for non-welded structural and securing parts
- for welded structural and securing areas

[ O]
Lo
—a
on
wn

{1 On-this aspect, sea laligue sirenglh-diagrams in ORE report.B 12/AF 17
{2) These safety laclors are already aliowsd for in the fatigue slrength dragrams of
CRE 8 12/RP 17.
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4 - Test conditions and methods
4.0 - General
The purpose-of tests is to-determine ;

1 - the strength of the structure by application of {estioads,

2 - the strength of the struclure by application of loads as experienced
under service conditions,

3 - 1he dynamic vibralion pattern.

Tests shall be implemented :

— by static simulation of the loads which may occur in service,

— by determining stresses with the aid of wire strain gauges,

— by measuring detormation under various loadings,

— by modal analysis.

Tests are subdivided info 4 categories :

— Slatic tesls on test rigs lor exceplional loadings :
The purpose of these tests is to check that there is no danger of
permanent deformation of the coach body or ils individual compo-
ngnt pari‘s. and thal no fractures will occur when the maximum loa-
dings which may occur exceplionally in service are superimposed.

— Static tests on tesl rigs to simulate loads occurring in service :
Such tesls serve 1o check whether fatigue cracks in the coach body

may ge expected when the loads occurring in service are superim-
posed.
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- Buffing test :

This test serves 1o checlk the calculations for the lastenings; and the
functional satety of components mounted inand on the coach.

- Vibration test :

This test serves to delerming the natural frequencies of the coach.

4.1 - Coach body

4.1.1 - Stalic tesis on the test rig, of the coach body under est loads
{exceplional loads).

- Tests shall be conducted on a test rig on which it is possible to
apply test loads at those points where they will occur in service.

— The coach body shall be fitted with wire strain gauges and roselles
at all heavily-loaded goints, in parlicular at areas of stress concen-
tration.

- Belore and during the preliminary and actual tests, the fbllowing
shall be measured :

- lhe sirains at the critical poinis; incl. Jongiludinal members; can-
{rail, corners of the cul-ouls for entrance doors and windows,

- the deflection between the main cross-bearers,

- ‘any residual defiection, |

+ any residual deformation, incl. that of door and window Openings.
—For the compression, tensile and vertical loading tesls in accor-

dance with 4.1.1.1 10 4.1.1.4, it is recommended that the coach
hody be preloaded, in order 16 stahilize the overall slruciure.
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— Loads should be increased in stages up to 75 % of the maximum
foad, after which at least 2 tesis should be performed with the maxi-
mum load. The last measurement made with the maximum load
shall be evalualed.

— 17 =

4.1.1.1 - Compression tesis on the coach body {item 1.2.1.1)
— Aload of at least 1 000 kN shall be applied to each buffer axis.

— A load of at least 500 kN shall be applied diagonally 1o the side buf-
fer axis.

— A load of -at least 2 000 kN shall be applied 10 the “¢" compression
slops (see Appendix 1) or 1o the "¢" flange bearing surface. {see
Appendix 2) of the aulomalic coupler.

4.1.1.2 - Tensile tests on {he coach body (iterm 1.2.1.2)

— Aload of at least 1 500 kN shail be applied either -at the “a” trac-
tion stops (see-Appendix 1) or at the “¢” flange bearing surface or
fastening screws (see Appendix 2) of the automatic coupler.

f
— Ajoad of at teast 1 000 kN shall be applied at the “b” traction stéps
(se¢ Appendix 1} of the automatic coupler.

The tensile test under a load of 1 C00 kN may be omilted if the “a”
and “b" stops are combined to form a single companent.

4.1.1.3 - Compression tests on the coach body {1} (ilem 1.2.1.1)

Suitlable equipment shall be used to ensure an even disiribution of the
overall test foad on the relevant coach componenls. The reaclion
forces 10 the compression loads shall be applied in the same horizon-
tal plane.

{1 Not applicaile to the standard gpen bogie van for the conveyance of motor vehi-
cles.
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Loads of al lgast :
— 400 kN at a level 350 mm above the buffing cenire-line.

— 18—

— 300-kN at the level of the window sill rail.

—'300 kN at the level of the cantrail
shall be applied.

4.1.1.4 - Verlical loading of the coach body (items 1.2.1.3, 1.2.2.1 and
1.22.2)

— The enlire surlace ot the floor shall be evenly loaded with the aid of
weighls or suitable equipment. i winches are used, their weight
shall be included in the applied load.

— The coach body 10 be tested shall be loaded with evenly-distributed
weights, the weighl of which shall be determined as follows :

F
weight of load = —g‘— - weight of coach body.

The value F; shall be deiermined as described under 1.2.1.3.

— i application of a stalic horizontal compression load of 2 000 kN, at
butter or ‘autornatic coupler buffing. gear level, in accordance with
item 1.2:1:1, causes a positive (downward) deflection of the coach
body, the teést specified under 1.2.1.1 shall also be carried out. This
1est involves application of the atorementioned horizontal compres-
sion load {ogether with the vertical load stipulated under 1.2.1.3.

— If application of a slalic tension load of 1 500 kN 1o 1he “a” lraction
stops or the “c” flange bearing surface (or the fastening screws) of
the automatic coupler, in accordance with 1.2.1.2, causes a posilive
{downward) deflection of the coach hody, it is also advisable 1o
carry out the test specified under 1.2.2.2. This teslt entails applying
the alorementioned horizontal tension load together with Lhe verdical
load stipulated under 1.2.1.3.
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— The static stresses (o,) may be calculated wilh the aid of the
slresses o delermined under load, muliiplying by the factor

weighl of codch body
weight of load

1+

- For the standard open bogie van for. the conveyance of molor vehi-
cles, lesting shall cover both load alleratives as. described under
1.2.1.3, and specifically :

* 15 ttotal load with 10 t on the bottom tier and 5 ton the 1op tier,

- 15 t1otal load with 5 t on the bottom tier and 101 on the top fier.

4.1.1.5 - Rerailing test {item 1.2.2.3)

The coach body. shall be loaded wilth an evenly-distributed Ioad such
that the total weight corresponds 1o that of the unoccupied coach body
in funning-order.

The loaded coach body shall lie al one end on the bogie which is
wedged on the track. and at the other end is lifted at the headstock. in

lhe area of the side buifer ; the bogie at the lifted end of the coach
shall be secured firmly to the coach body.

4.1.1.6 - Resulis 10 be oblained
—Al'no measuring paint shall the permissible slresses be exceaded.
— After removal of the load, there shall be no permanent deformation

of the coach hiody.

4.1.2 - Static test on lesl rig 10 simulate loads occurring under service
conditions (itemn 1.3).
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4.1.2.1 - The weighis to be apphed shall be distribuied as described
under item 4.1.1.4.:

720 -

—The coach body 1o be tested shall be loaded with distribuied
weights, the weight of which shall be determined-as follows :

weight of joad = l;‘ - weight of coach body

The value F, shall be determined as described under item 1.3.

— The siresses (o,) to be iaken into account shall be delermined in
accordance withi4.1.1.4.

4.1.2.2 - Results ta be oblained

Al no measuring poinl shall the permissible slresses for laligue
strenglh be exceeded.

4.1.3 - Buffing ests

4.1.3.1 - During the course of the teslis, the following values shall be
measured ;

— The stress and acceleration values at the critical points ol the struc-
ture, at the poirits :.of connection between coach and bogies and at
the fastenings of components mounted in-and -on the coach, in par-
ticular where heavy weighis are mounted on thé coach.

—The siresses occurning shall be delected by wire strain gauges, and
analysed unfiltered.

~— The accelerations shall be: measured in the x, ¥ and z directions.
The limit frequency of the low-pass filters shall be al least 32 Hz,

- The forces behind the buffers or behind the spring slements of he
automatic coupler. The results shall be used unfiltered.

— The acwal buffing speeds.
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4.1.3.2 - A vehicle (1) of 801 gross weight shall run against the fully-
equipped, unoccupied, unbraked coach, in running order and standing
freely on'the track.

The coach shall be equipped with side buffers or wilh the spring ele-
ment of the automatic coupler. The equipment shall correspond 1o that
on the siandard vehicle.

The tests shall be performed al increasing speeds-(4, 6, 8 km/h) up to
10 km/h or up 10 a measured buffer loading of 1 000 kN or a maxi-
mum accelerationof 5 g.

The features of the buffer or automatic coupler spring element shall be
checked before the test, unless they-are of a design with known fea-
lures.

4.1.3.3 ~ Results 10 be obtained

At no point of the structure shall permanent deformation occur.

After the buffing test, the vehicle shall be in working order.

Mo part of the vehicle shall be damaged.

4.1.4 - Vibralion lesis

4.1.4.1 - The dynamic identification of 1he complete and fully-equipped
coach body may be ellected either by modal analysis or by spectral
analysis (2).

The analysis serves to identity and characterize the maodes of vibration
of the coach body in the 5 to 40 Hz frequency range.

(1) The vehicla used for buffing shall conform 10 Ihe raquirements set outin item 3.1 of
ORE report B 12/BP 17,

(2) The specification may prescribe Turiher additional conditions. relating to kading of
the coach body.
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4.1.4.2 - Resulis to be obtained

The natural frequencies. of the coach body shall differ from the fre-
quencies ransmitied through the bogie.
4.1.5 - Roof sirengih lesting

4.1.5.1 - In the absence ol knowledge of the real ioad colleclive, the
sirength of the vehicle roof construction should be verified by testing.

Here, the caiculated resistances o bulging should be compared with
the experimenlally-delermined buckling strength.

The following calculated safety factors are recommended :

Calkculated safely laclor

Roof construction
Sbulging Shuckling
corrugated sheet metal 1.6-2.0 16-20
smooth sheel metal 0.4-05 1.5-1.8

Differentiation bétween the :
— calculated safety faclors Spyiging and Spuckiing and
—'the experimentally-determined saféty factor Spatual

is necessary because thé calculated resuits differ from the experimen-
lally-determined results due to various influencing faciors. To be cer-
tain of avoiding failure. of the corrugated sheel metal design, higher
values for the calculaled safety factors are recommended without
exception.

Sactual = 1.3 shall be regarded as the absolute lower limit of the
salety faclor to-be confimmed experimentally.
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4.1.5.2 - To confirm the calculated values, it is.recaommended that root
tlest-pieces :

s 23_

~~with a length exceeding 1.25 times the roof arch spacing-and
- with a width ot approx. 0.33 of the roof periphery

be subjected 10 compression lesls, in order 10 determine he failure
limil experimentally.

The roof tesi-pieces shall be mounted parallel and subjected to
evenly-distributed compressive loads umlil they bulge or buckle. The
pattern of the compressive loads up 10 the maximum shall be recor-
ded.

4.1.5.3 - Resulls to be obtained :

The safety factor Sacpyap against failure shall be at least 1.3 for the
critical value concerned.

The safety factor S is determined from :

2 failure
¥ rasultant

F
max_ - stress during failure

with o §57 =
faiure = Agctual {bulging, buckling)

determined from the measured maximum compressive 0ad Fp,, divi-
ded by the cross-section of the roof tesi-piece Ajetyaj:

The calculaled resuftant stress at the apex of the roof is comprised
of :

Yrgsultant = Pcompression (F,) T Tiension (F,) + dcompression (F,)

wherain -
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Mbmax (F,) Compressive stress (—) occur-
fing at the apex of the roof due

O compression (F,) =

Wroof to the vertical load F, as defined
under 1.2,1.3.
Z[Fx) Tensile stress (+) occurring at
© tension (F,) =—"——AC the apex of the roof due to the
oach body static tensile stress F, as defined

under1.2.2.2.

Mbmax (£ Compressive stress (—) occur-

———— ring at the apex of the roof due

Wroof 1o the slatic tensile stress F, as
defined under 1.2.2.2.

¥ compression (F,) =

B
411.6 - Measurement of pressure resistance

(in abeyance).

4.2 - Component parts of coaches

4.2.1 - Static testing on test rigs, using test loads, of components
mounigd in and on coaches.

Tes_ls on. the component concerned may be conducted outside the
vehicle. In such cases, the component shall be mounted exactly as in
the coach.

Deformation shall be measured by wire strain gauges, attached at sui-
table measuring points.

4.2.11 -~ Luggage racks

The test load, applied by means of a load or by suitable equipment,
shall be distributed -over the entiré surface of the luggage rack and
shall correspond to a loading of 1 000 N per metre length.

The point load of 850 N per element on the front edge shall be applied
either by means of an attached weight or by a test cylinder.
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4.2.1.2 “Umbrella racks and coat hooks

The respeciive tesl loads in the various direclions shall be applied by
means of an allached weight and by tensile forces.

4.21.3 - Seals

The 1ests are inlended. 10 check the supporing struclure of the seats
and their filings (armrests, tables).

The loads shall be applied consecutively, three times perseat.

Loads shall be applied by means of suitable equipment, rising from
O N up 1o the test load specified in Appendix 7. The seat or its fittings
shall then be subjected 1o this test foad for al least 1 second.

Until the test load is reached, the lest equipment shall maintain a rate
of 100 + 20 mm per minute.

4.2.1.4 - Door leaves of exlernal doors

~+ The closed and mechanically-locked door shall be subjecled 1o a
load acting outwards :

--and as specified upder 2.1.2.1, dislributed evenly over ihe enlire
door surface; 1ogether with the additional point load of B0O N,

- or -alternatively in the form of the paint leads as specified in
Appendix 9.

~- The surface loading shali be effected wilh the aid of weights or sui-
table equipment. The -point loads shall be applied either by means
of weights or by a-hydraulic press.

- There shall be no deformation which would impair the normal ope-
ration, salely and sealing of the closed door.
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4.2,1.5 - Strength of the floor of the standard open bogie van for
convayance of motor vehicles

Four loads of 625 kg shall be applied :simulareously at various
paints on the fioor, on four support surdaces each of 200 cm?: (width
150 mm} which are 2 700 mm apart along the length of the van and
1 400 mm-apart across s width:

4.2.1.6 = Results to be obtained

After removal of the load, neither the component nor its mountings
shall reveal any permanent deformation.

4.2.2 - Testing of external window glazing onest rigs

In addition 10 national and international regulations, it is recommended
that tests be camried out:on 1est rigs, to check the sealing, imil loads,
and.resistance ta lemperature fluctuations.

4.2.2.1 - Sealing test on double glazing

The sealing of double glazing shall be checked by determining the
dew point,

The dew point is checked by applying a cold liquid mixture {for exam-
ple, dry ice + acetone or alcohol) to one side of the double glazing by
 means of suilable equipment.

There should be no trace of condensation 6r rime between the panes
before the temperature has reached — 60 °C.

In the case of double glazing with high reflectance, the test should be
made on the pane without reflective:¢oating.
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4.2.2.2 - Fatigue loading lest

In this 1est, the glazing together with is frame is mounted on a sland
in the same way as in the vehicle.

The window is subjecled 10 variations in pressure.

The course of the lesl is as follows :

a) 10° load -cycles wilh a sinusoidal pressure variation of + 1500 Pa
(surface load) with a frequency of 6 Hz.

During the test, the window is sprayed with water from spray noz-
Zles (see Appendix 8 for layout}). The rate of water sprayed on the
surface of the glazing shall be 2 1/m? per minule.

The inside of the window shall then be checked. There shall be no
irace of water having passed from one side 1o the other.

b} 10% joad cycles with a sinusoidal pressure variation of + 2 500 Pa
{surfaceload), wilh a frequency-of 3 Hz.

During the test, the deflection of the inner and outer glazing shail be
measured in {he centre. It shall not exceed the following values:

Smallest dimension for
widlh or height mm

Dellection in
the cenire {mmj)

5 up to 350
7 from 350 to 600
10 from 600 {0 1 000

Following this 1esl, 1he dew poinl of double glazing shall be checked
and should be below — 60-9C.

¢) 10° lpad cycles with a sinusoidal pressure variation of + 1 500 Pa
{surface load) wilh a frequency of 6 Hz, with spraying as for {a)
above.

The resull of the test shall. correspond 10 that required under {a)
above.
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On completion of tests a, b and ¢, the glazing shall be removed from
its trame.

There should be no defects or changes in -ils .component parls, such
as:

- cracks in the frame,

—-gealing breaking loose,

— detachment of sealing and of subber clamping sirip,

— cracking or shattering.

4.2.2.3 - Test 1o verily resistance 1o extreme fluctuations of tlempera-
iure.

The glazing o be tested, logether wilh its frame, shall be cocled for
2 hours 10 —5-°C,

The outside -of the glass shall be wetled with waler al + 60 °C from
spray nozzles wilth a flow rate of 2 I/m? per minule,

Resuits 1o be oblained ;
— no fracture shall occur (glass and frame),
- the sealing shall not have deleriorated,

—in the case of double glazing, the dew point shali be below
—60°C.
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APPENDIX |

Position of the axial impact
and traction stops

mounsed pdage
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possible area for mounting impact stops

a-b-¢- =stops

For all prolotype vehicies to which the automatic push-pull coupling
can be filted {extract from UIC leaflet 567-3, Appendices 2 and 3).
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APPENDIX 2
Layout of the flange mounting face
1195 y
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For all prolotype vehicles suitable for fiiting of the automalic push-pull
coupling {exiract from UIC ieallet 567-3, Appendices 4 and 5).
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APPENDIX 3

Maximum tension and compression forces,
depending on position and direction of the arm

e 100,

* rom hody weght from brody weight

4L

A
20 Nt
e

e

-
[y

120
j Maximuri

compression foice

U :
from body weight

He r

" from body weight

1N 2%
30 = 0
61 - . 2‘&: R
-t
w ¥ ™, (T —ry
E{(‘:Q b ‘« n \
-
1517 N D
W \aa 5 “f& L%
l | L } ‘[J
ST
5 b '
o4 100
Maximurm }
teénsion force |

From "Vademecum ergonomie” by: F. Kellermann, ‘P. van Wely,
P. Willems NIVE, Nederandse Vereniging voor Management, Kluwer,
Devenler 1979,
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APPENDIX 4

Maximum compression forces,
depending on the position and direction of the leg

400
;r"”l‘“‘”'t )

"""-..____,,;d{

300 100N
] 20000
2
o j AN
] X

=,

200 L ™
1900 N
400 L k\"‘J 1500 N
[ TN 4300 N
200 400 600
900 N

From “Vademecum ergonomie” by: F. Kellermann, P. van Waely,
P. Willems NIVE. Nederlandse Vereniging voor Managemenl, Kluwer,
Deventer 1979,

566
—a7 - OR

APPENDIX 5

Examples of hand and finger forces

max. 100 N

max. 120 N
far a.diameter
of approx. 40 mmi

3...4 Nm
lor a didimeter
of approx. 40 mm

See also : U. Burandt, “Ergonomie fUr Design und Entwickiung”, Ver-
lag Dr. O. Schmidl, Kéln, 1978. A. Damon, H.W. Stoudt, B.A. McFar-
fand “The Human Body in Equipmenl Design”, Harvard University
Fress, Cambridge, Massachusetts 1966,



566
OR

APPENDIX 6

- 39 .

Examples of torques which can be exerted by the
hands

QT

> a—
,_/

—

VIR
LI 10 Nm
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APPENDIX 7

Test loads for seats,
{folding tables and tip-up seats

1 hand | 2 hands
T e (Nm) | (Nm)
. A © 100 mm 5 9
Doaie e @200mm | 10 18
| T & 300 mm 13 20

F1

1 500 N horizontally, al .any point ‘on the upper part of lhe sup-

/f"\ e
S /. /I\,’/\'\ m

See also: U. Burandt, “Ergonomie fir Design und Entwicklung”, Ver-
lag Dr. Q. Schmidl, Ko, 1978. A Damon, H.W. Stoud!, R.A. McFar-
land “The Human Body in Equipment Design”, Harvard University
Press, Cambridge, Massachusells 1966.

porting structure {per seat) on an area of 380 X X80 mm.

F3 750 N-verlically and horizonially on. individual seals. Only verti-
cally on compartment seals (1)

4 1 000 N downwards applied to a seating surface of 380.X
220 mm or,

F'4 1 200 N upwards {1) onthe {ror edge of 1he seal, depending on
its construction.

Folding table

750 Nvertically in the centre.

Tip-up seat

1.000 N veriically in lhe certre of the seal surface.

(1¥The punch shall have a diameter of 250 mm- &nd an edge radius of 2» mm,
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APPENDIX 8

Layout of spray nozzles for tests on external window
glazing

& Spray nuzeles
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_ APPENDIX 8
Test loads on external doors of coaches and vans i
Fitted and locked door pe =
Type under point loading . - e +
P3=2250N P6 =1600 N | LE____ﬁ. =T .
£ ! %
Folding hinged door P4 =1600N P8 = 3500 N [ Y I i
g Stepboard coverings : P2 =800 N Wz lo =i
=1 i
3 P3 =2250N P7 =2400 N - PR
g P4 =1600 N P8 = 2400 N IR L
(T Swing-plug door P5 =1600N P9 =7500N R "f,| Eﬂ___.__l' "T& - “
P6 = 1600 N or % g £,
LA ¥ L_
ng ‘L_ ! = L}
‘ 14 [IN 1N
) f
o Sliding door P3 = 3500 N + 4] — -
2 . :
'g, e = u{,_,__.Ll =L - ]
%
]
~ P4 = 2000 N i
m =
L] - -
E% Folding door P5 =3000 N 1~ __._.f‘f_. _— o
9 P6 = 2000 N ' P
P?=2000N ST Y I -i/}
3L i WL
= P3 =2500 N . t
Ex e P8 = 2800 N '
8o 8 Sliding door ~ - {—* ]—1— — “
%’ So These values apply for speeds up h — P
= 10 200 km/h. b S }
[ R YT




566
OR

- 4T -

Application

With effect from 1 January 1990 for coaches to be built, with
the exception .of:

- point 1.2.1.1 (1st paragraph) SOV T 18- 14
- paint 2.1.1.1.3.. 1991
- point 2.3 - 1.7.91

All UIC Railways.

Record references

Most recent headings under which thée question has been
axarminad:

- Queastion additional to the programme - Approval of the
revision of Leaflet 566.
{Traction and Rolling Stock Committea Zurich, June 1983).

- Quastion 45/A/22.3 - Revision of Leaflet 566 : "Loadings of
coach bodies and their components",
(Traction:and Rolling Stock Committes, HelSinki. June 1989),

- Question 45/A/FIC - Revision of leaflet - Point 17.2 -
Provision to be added.
{Traction and Rolling Stock Committee, Paris, June 1990).

- Quastion 45/A/22.3 - Point. 18,1 - Additional arrangements
for tests to assess the shearing resistance of the side wall /
underframe. structure.

= Point 18.2 - Additional arrangements for sliding seats. in
coaches,

(Traction and Aolling Stock Committen, Stockholm, June 1931).
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Application

With effect from 1 January 1983 ; /
— Point 1:for X, ¥ and Z-lype coaches :
— Tests on luggage racks {except Lhe point load of 850 N per compo-

nent part) and umbrella racks in accordance
RIC .

With effect from 1 January 1990 for new-coachés.

All UIC railways.

Record references
Most recent headings under which Ahe question has been exarmined -

— Question additional (o the pfogramme - Approval of lhe revision of
Leafiet 566.

(Traction.and Rolling Stock Commitsbe, Zirich, Jure 1983).
3 e " a
= Questron 45/A 22.3 - Revision of Leaflet 566 @ “Loadings of coach
bodies and iheir componefts”.
{Traction and Rolling Stock Commitiee, Helsinkl; June 1989).




