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Annex 2,
Insert a newitem14.10.4., to read
“14.10. 4. Where an annex 19 test report has been utilised, the test report
nunber (s) shall be stated: ”
Insert newitems 15. to 16., to read
“15. Addi tional information for use with the annex 20 alternative
type approval procedure.
15. 1. Description of suspensi on: ......... .. .. ..
15.1. 1. MENUT @Ct Ur Br . o
15.1. 2. MBK B o
15. 1. 3. Y P
15.1. 4. Mol &
15. 2. Wheel base of vehicle tested: ........ ... ... . . .. . . . . . .. . ...
15. 3. Actuation differential (if any) within bogie: ..................
16. Trailer approved utilising annex 20 procedure:....Yes / No 3/

(I'f yes, appendix 2 to this annex shall be conpleted)”

Iltens 15. to 24. (forner), renunber as itens 17. to 26.

Insert a new appendix 2, including the reference and footnote 3/, to read:

“ANNEX 2 - APPENDI X 2
TYPE APPROVAL CERTI FI CATE CONCERNI NG THE
VEHI CLE BRAKI NG EQUI PMENT
1. Gener al
The followi ng additional itenms are to be recorded when the trailer has

been approved utilising the alternative procedure defined in annex 20 to
this Regul ati on.

2. Annex 19 test reports
2.1. Di aphragm brake chambers: Report No. ................
2.2. Spring Brakes: Report No. .................

2.3. Trailer brake cold performance
characteristics: Report No. ...............
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2.4. Anti-lock braking system Report No. ...............
3. Per f ormance checks

3.1. The trailer fulfil the requirements of annex 4, paragraphs 3.1.2. and
1.2.7 (service braking cold perfornmance) Yes / No 3/

3.2. the trailer fulfil the requirenments of annex 4, paragraph 3.2. (parking
braki ng col d perfornmance) Yes / No 3/

3.3. The trailer fulfil the requirements of annex 4, paragraph 3.3.
(emergency/ automati c braki ng performance) Yes / No 3/

3.4. The trailer fulfil the requirenments of annex 10, paragraph 6.
(braking perfornmance in the case a failure in the braking distribution
syst en) Yes / No 3/

3.5. The trailer fulfil the requirements of paragraph 5.2.2.14.1. to this
Regul ation (braking performance in the event of |eakage fromauxiliary
equi pnment) Yes / No 3/

3.6. The trailer fulfil the requirements of annex 13
(anti -1 ock braking) Yes / No 3/

3/ Strike out what does not apply”
Annex 10,

Insert a new paragraph 1.3., to read

"1.3 In the case of vehicles of category O wi th pneumatic braking systens,
when the alternative type approval procedure defined in annex 20 is
utilised, the relevant calculations required in this annex shall be made
usi ng the performance characteristics obtained fromthe rel evant
annex 19 verification reports and the centre of gravity height
deternmi ned by the nethod defined in annex 20, appendix 1."

Annex 11,

Anmend paragraph 1.4., to read:

“1. 4. The vehicle concerned is a trailer equipped with air operated S-cam
or disc brakes 1/ which satisfies the .................. "
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Annex 11 - Appendix 2,

Paragraph 2., anmend as foll ows:

C = brake i nput torque
Crax = maxi mum perm ssi bl e brake i nput torque
Co = t hreshol d brake input torque, i.e. mninmminput

torque necessary to produce a neasurable output torque

Paragraph 3.4.1.4., anend to read:

out si de of the brake drum or brake disc”

Paragraph 3.5.1.2., anmend to read:

surface of the druns or discs. The applications shall be
...... shall not exceed 6.5 bar, and the brake input torque (C
shall not exceed the maxi mum technically perm ssible brake input
torque (GCuny). The average of the three results shall be taken as
the cold performance.”

Paragraph 3.5.2.1., anend to read:

............... not exceedi ng 100°C, neasured at the outside
surface of the brake drum or brake disc.”

Paragraph 4.1., the table, anmend to read:
Item Criteria
4.1.1. a) Brake drum cylindri cal No Change al | owed
section No Change al | owed
b) Brake drum or brake disc May increase up to +20 per
mat eri al cent fromthe reference drum
c) Brake drum or brake disc or disc mass
mass
4.1.2. a) Proximty of wheel to Tol erances to be determn ned by

out si de surface of brake
drum or outside dianeter
of brake disc
(di mensi on E)

b) Part of brake drum or
brake di sc not covered
by wheel (dinmension F)

t he Techni cal Service
conducting the tests.
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4.1. 3. a) Brake lining or brake

pad materi al

b) Brake lining or brake
pad w dth

c) Brake lining or brake
pad thickness

d) Brake lining or brake
pad actual surface area

e) Brake lining or brake
pad method of attachnent

No change al |l owed

— N N N N N

4.1. 4. Brake geometry (As in No change al | owed
Fig.2A or 2B of appendi x
3 as appropriate)

Par agraph 4.3.1.3., anend to read:

“4,.3.1.3 The brake input torque (C) is then calculated as follows:”

Annex 11 - Appendix 3,

Item1.2., amend to read (including the footnote 3/):

Technically perm ssible brake input torque Cuy
Brake drum or Brake disc 1/

Internal dianeter of drum or outside dianmeter of disc 1/
Ef fective radius

Thi ckness 3/

Mass

Mat eri al

Brake lining or pad 1/:

Manuf act ur er

Type

Identification (nust be visible when the lining /pad is nmounted on
the brake shoe / backing plate

W dt h

Thi ckness

Surface area

Met hod of attachment

Br ake geonetry:

attach di mension drawing as foll ows:
Drum brakes see fig.2A of this appendix
Di sc brakes see fig.2B of this appendix

3/ Applies to disc brakes only”
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amend to read

Rimdiameter (D). ...... ... e e e
(Attach dinmensioned drawing as in fig 1A or fig 1B of this appendix
as appropriate.”

replace the term*“canmshaft” to read “brake” (two tines)

replace the term“canmshaft” to read “brake” (two tines)

Insert a newitem?2.3., to read

“2.3

2.3.1

This itemis to be conpleted only when the brake has been subject
to the test procedure defined in paragraph 4. to annex 19 of this
Regul ation to verify the cold performance characteristics of the
brake by neans of the brake factor (Bg). \Where the brake factor is
defined as input to output anplification ratio of the brake.

Brake factor Bg”

Items 2.3 and 2.3.1 (former), renunmber as 3.3 and 3.3.1

ltem4., anmend to read:

u4

This test has been carried out and the results reported in accordance
with appendix 2 to annex 11 and where appropriate paragraph 4. of
annex 20 to ECE Regul ation No. 13 as |ast anended by the ---- Series
of Anmendnents

Techni cal Service 4/ carrying out the test

ltem5., anmend to read:

H5'

Approval Authority 4/

Insert a new footnote 4/, to read:

“4/ To be signed by different persons even when the Technical Service and
Approval Authority are the sane.”

Fiqure 1,

renunber as Figure 1A
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Insert a new Figure 1B for disc brakes,

Re

“Fiqgure 1B

to read:

Be
(mm)

Ee
(mm)

Fe
(mm)

Re
(mm)




Fiqgure 2, renunber as Figure 2A

Insert a new Figure 2B for disc brakes, to read:

“

Fiqgure 2B

Rotor
Thickness [® ™

» dela »{ de |e—
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€e
Total pad
area / brake )
Fe — 7]
le ee de xe re be Fe
(mm) (mm) (mm) (mm) (mm) (mm) (cm?
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Annex

12, appendix 2,

ltem 10., shoul d be del et ed

ltem 11. (fornmer), renunmber as item 10

Insert new itens 11. and 12. and the corresponding footnote 3/, to read:

“11. This test has been carried out and the results reported in accordance
with rel evant provisions of annex 12 to ECE Regul ation No. 13 as | ast
anended by the ---- Series of Anmendnents
Techni cal Service 3/ carrying out the test
Sighed: ....... ... .. .. .. . .. Date: .................

12. Approval Authority 3/

Sighed: ......... ... .. .. . .. Date: .................

3/ To be

To be signed by different persons even when the Technical Service and

Kpproval Aut hority are the sanme.”

Annex

12, appendi x 3,

ltem 10., should be del eted

ltem 11. (forner), renunmber as item 10

Insert new itens 11. and 12.., and the corresponding footnote 3/, to read:

“11. This test has been carried out and the results reported in accordance
with relevant provisions of annex 12 to ECE Regul ation No. 13 as | ast
anended by the ---- Series of Anmendnents
Techni cal Service 3/ carrying out the test
Signed: ... .. ... Date: .................

12. Approval Authority 3/

Signed: ... .. ... Date: .................

3 To be

To be signed by different persons even when the Technical Service and

Kpproval Aut hority are the sanme.”
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Annex 12, appendix 4

ltem 6., should be del eted

Iltem 7. (forner), renunber as item§6

Insert new itens 7. and 8., and the corresponding footnote 3/, to read:

“7. This test has been carried out and the results reported in
accordance with rel evant provisions of annex 12 to ECE Regul ation
No. 13 as last anmended by the ---- Series of Anmendnents

Techni cal Service 3/ carrying out the test

Sighned: .......... .. ... .. . ... Date: ..................
8. Approval Authority 3/
Signed: .......... .. ... .. . ... Date: ..................
3/ To be signed by different persons even when the Technical Service and

Approval Authority are the sane.”

Insert new annexes 19 and 20, to read:

“Annex 19

PERFORMANCE TESTI NG OF BRAKI NG COMPONENTS FOR USE
W TH THE PROCEDURES DEFI NED I N Annex 20

1. Gener al

1.1. Thi s annex defines the test procedures applicable in defining
the performance of the follow ng:

1.1.1. Di aphragm brakes chanmbers (refer to paragraph 2).
1.1.2. Spring brakes (refer to item 3)
1.1.3. Trailer brakes - cold performance characteristics (refer to

par agraph 4.).

1.1.4. Anti -1 ock braking systems (refer to paragraph 5.)
(NOTE: Procedures for deternmining the fade test performance for
trailer brakes and automatic brake wear adjustment devices are
defined in annex 11 of this Regulation).

2. Performance characteristics for diaphragm brake chanbers

2. 1. Gener al
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2.1.1. This section defines the procedure by which the
thrust/stroke/ pressure characteristics are determ ned for
di aphragm brake chanmbers which are used in conpressed air
braki ng systens 1/ to generate forces required in brakes with
mechani cal actuation.

2.1.2. The performance characteristics declared by the manufacturer
shall be used in all calculations relating to the brake
conpatibility requirenments of annex 10 and the type O cold
servi ce braking performance requirements of annex 20.

2.2. Test procedure:

2.2.1. Zero datum position of the brake chanmber is to be taken as the
non pressurised position.

2.2.2. In nom nal pressure increnents of < 1 bar, through a pressure
range of 1 to > 8 bar, the corresponding thrust generated is to
be nonitored over the full stroke range available for a stroke
di spl acemrent of < 10 mMM's or a stroke increnent of < 10 mm and
whil st not permitting the applied pressure to deviate + 0.05
bar .

2.2.3. For each pressure increnent the correspondi ng average thrust
(ThA) and the effective stroke (s;) will be determined as per
annex 11, appendi x 2, paragraph 2.

2. 3. Verification

2.3.1. Wth reference to appendix 1 of this annex, paragraphs 3.1.
3.2. and 3.3., a minimmof 6 sanples are to be tested, with a
verification report being issued providing no one result
deviates by nore than 4 per cent of the declared
characteristics.

2.3.2. The test results recorded shall be reported on a form a node
of which is shown in appendix 2 to this annex and shall be
included with the verification report detailed within item 2. 4.

2.4, Verification report:

2.4.1. The manufacturer's decl ared performance characteristics,
verified by the test results recorded in accordance with
paragraph 2.3.2., shall be reported on a form a nodel of which
is shown in appendix 1 to this annex.

1/ O her brake chanber designs may be approved upon presentation equival ent
i nformati on.

3. Performance characteristics for spring brakes
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Gener al

This section defines the procedure by which the

thrust/stroke/ pressure characteristics are determ ned for spring
brakes 2/ that are used in conpressed air braking systens to
generate forces required in brakes with mechanical actuation

The performance characteristics declared by the manufacturer
shall be used in all calculations relating to the parking
braki ng performance requirements of annex 20.

Test procedure:

Zero datum position of the spring brake chanber is to be taken
as the fully pressurised position.

In nom nal stroke increnents of < 10 mm the correspondi ng
thrust generated is to be nmonitored over the full stroke range
avail abl e at zero pressure.

The pressure shall then be gradually increased until the stroke
is 10 mfromthe zero datum position, and this pressure,
defined as the rel ease pressure, shall be recorded.

The pressure shall then be increased to 8.5 bar, or the nmaxi num
wor ki ng pressure declared by the manufacturer, whichever is
| ower .

Verification:

Wth reference to appendix 3, itens 2.1., 3.1., 3.2. and 3.3., a
m ni mum of 6 sanples shall be tested, with a verification report
bei ng i ssued providing the followi ng conditions are net:

Over a range of stroke from 10 mmto 2/3 of the maximum stroke,
no one result, neasured in accordance with item 3.2.2., deviates
by nore than 6 per cent fromthe declared characteristics.

No one result, neasured in accordance with paragraph 3.2.3.
exceeds the decl ared val ue.

Each spring brake continues to function correctly after
conmpl etion of the test in accordance with paragraph 3.2.4.

2/ O her
i nf ormati on.

spring brake designs nmay be approved upon presentation of equival ent
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3.3.2. The test results recorded shall be reported on a form a node
of which is shown in appendix 4 to this annex, and shall be
included with the verification report detailed within
par agr aph 3. 4.

3.4. Verification report:

3.4.1. The manufacturer's decl ared performance characteristics,
verified by the test results recorded in accordance with
paragraph 3.3.2., shall be reported on a form a nodel of which
is shown in appendix 3 to this annex.

4, Col d performance characteristics for trailer brakes
4.1. Gener al

4.1.1. Thi s procedure covers the testing of the "cold" perfornmance
characteristics of air operated S cam and di sc brakes 3/ fitted
to trailers.

4.1.2. The performance characteristics declared by the manufacturer
shall be used for all calculations relating to the braking
conpatibility requirements of annex 10 and to the Type O cold
servi ce braking and parking braking performance requirenents of
annex 20.

4. 2. Brake factor and brake threshold torque

4.2.1. The preparation of the brake shall be in accordance with
par agraph 4.4.2. of this annex.

4.2.2. The brake factor is the resultant anplification factor achieved
through the friction forces generated by the individua
conmponents conprising the brake assenbly, and is expressed as a
rati o between the output torque and the input torque. This
brake factor is denoted by the synmbol B and shall be verified
for each of the Iining or pad materials specified in
par agraph 4.3.1. 3.

4.2. 3. The brake threshold torque shall be expressed in a manner that
remai ns valid for variations of brake actuation and is denoted
by the synbol GC,.

4.2. 4. The val ues of Bg shall remain valid for variations of the follow ng
par anmet ers:

4.2.4. 1. Mass per brake up to that defined in paragraph 4.3.1.5

4.2.4.2. Di nensi ons and characteristics of external conmponents used to
actuate the brake.

3/ Other brake designs nay be approved upon presentation of equival ent
i nformati on.
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Wheel size/tyre di nensions.
I nformati on docunent

The brake manufacturer shall provide the Technical Service with
at least the followi ng information:

A description of the brake type, nopdel, size etc.

Details of the brake geonetry.

The make and type of brake |ining(s) or brake pad(s)

The brake drum or brake disc materi al

The maxi mumtechnically permtted mass for the brake.

Addi tional |nformation

Wheel and tyre sizes to be used for the test.

The decl ared brake factor Bg.

The decl ared threshold torque GC,.

Test procedure

Preparation

A graph defining the acceptabl e performance variation shall be
constructed, follow ng the nmodel shown in Diagram 1, using the

manuf act urers decl ared brake factor

The performance of the device used to actuate the brake shall be
calibrated within an accuracy of 1 per cent.

The dynanmic tyre radius at the test |oading shall be deterni ned
as prescribed for the test method.

Beddi ng i n (burnishing) procedure.

In the case of drum brakes the tests shall start with new brake
linings and new drun(s), the brake linings shall be machined to
achi eve the best possible initial contact between the linings
and drun(s).

In the case of disc brakes the tests shall start with new brake
pads and new disc(s), machining of the pad material shall be at
the discretion of the brake manufacturer.

Make 20 brake applications froman initial speed of 60 kmih with
an input to the brake theoretically equal to 0.3 TR/ Test Mass. The
initial tenperature at the lining/drumor pad/disc interface shal
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not exceed 100°C before each brake application

Carry out 30 brake applications from 60 kmh to 30 knfh with an
input to the brake equal to 0.3 TR/ Test Mass and with a tine
i nterval between applications of 60s 4/. The initial tenperature
at the lining/drum or pad/disc interface on the first brake
application shall not exceed 100°C.

On conpletion of the 30 brake applications defined in
par agraph 4.4.2.4. above and after an interval of 120 s carry out
5 brake applications from 60kmih to 30kmih with an input to the
brake equal to 0.3 TR/ Test Mass and with an interval of 120 s
bet ween applications 4/.

Make 20 brake applications froman initial speed of 60 kmh with
an input to the brake equal to 0.3 TR/ Test Mass. The initial
tenperature at the lining/drum or pad/disc interface shall not
exceed 150° C before each brake application.

Carry out a performance check as follows:

Determine the input torque to produce theoretical performance
val ues equivalent to 0.2, 0.35 and 0.5 + 0.05 TR/ Test Mass.

Once the input torque val ue has been determ ned for each braking
rate, this value shall remain constant throughout each and
subsequent brake applications (e.g. constant pressure).

Make a brake application with each of the i nput torques determ ned
in paragraph 4.4.2.7.1. froman initial speed of 60 kmh. The
initial tenperature at the Iining/drumor pad/disc interfaces shal
not exceed 100° C before each application.

Repeat the procedures defined in paragraphs 4.4.2.6. and 4.4.2.7.3.
above until the performance of five consecutive non nonotonic
measurenents at each constant input value has stabilised within a
tol erance of + 5 per cent.

In the case of this procedure being carried out on an inertia
dynarmormeter or rolling road, unlimted use of cooling air is
permtted.

Verification test

The tenperature neasured at the lining/drum or pad/disc interface
shall not exceed 100° C, at the start of each brake application.

4/ |If the track test nethod or the rolling road test methods are to be

utilised,

4.4.3. 2.

energy inputs equivalent to those specified shall be used.

The brake threshold torque shall be deternmined fromthe neasured
val ue of brake input by reference to a calibrated input device.
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The initial speed for all brake applications is 60 + 2knf h

A m ni mum of six consecutive brake applications shall be made
fromO0.15 to 0.55 TR/ Test5 Mass at ascendi ng increnents of
application pressure, followi ng by six brake applications nade
with the same application pressures in descending increments.

For each of the brake applications in paragraph 4.4.3.4. the
braking rate is calculated, corrected to take account of rolling
resi stance, and plotted on the graph specified in

paragraph 4.4.1.1. of this annex.

Test net hods
Track test

The brake performance test shall be carried out on a single axle
only.

The tests shall be carried out on a straight level track, with a
surface affordi ng good adhesion, and performed when there is no
wind liable to affect the results.

The trailer shall be | oaded (as cl osely as possible) to the maxi num
technically pernmitted nass for each brake, however, additional nass
may be added if required to ensure that sufficient mass i s over the
axle under test to achieve a braking rate of 0.55 TR/ (nmaxinum
technically permtted mass per brake) w thout wheel | ock

The dynamic rolling radius of the tyre nay be verified at |ow
speed, <10 knml h, by nmeasuring the distance travelled as a function
wheel revolutions, the m nimum nunber of revolutions required to
deternmine the dynanmic rolling radius is 10.

The rolling resistance of the vehicle conbination is to be
determi ned by nmeasuring the time taken for the vehicle speed to
reduce fromb55 to 45 kmh and the di stance covered, when tested in
the sane direction in which the verification test will be carried
out and with the engi ne di sconnected and any endurance brake system
di sengaged.

Only the brakes of the axle under test shall be actuated and reach
an input pressure at the brake input device of 90 + 3 per cent
(after maxi mum build up tine of 0,7 s) of its asynptotic val ue.
The test shall be carried out with the engine di sconnected and any
endurance braki ng system di sengaged.

The brakes shall be closely adjusted at the start of the test.
The brake i nput for the purpose of calculating the brake threshold

torque shall be determned by lifting the wheel and gradually
applying the brake whilst the wheel is rotated by hand until
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resi stance i s detected.

The final speed v, shall be determ ned in accordance with annex 11,
appendi x 2, paragraph 3.1.5.

The braki ng performance of the axle under test shall be determ ned
by <calculating the deceleration deternmined from a direct
measur enent of velocity and di stance between v," and v, Wher e t he
speed (v,;) of the vehicle when the brakes of the axle under test
are applied is 60 kmh and the speed (v;') at which neasurenent
commences is 54 km h

Inertia dynamoneter test

The test shall be carried out on a single brake assenbly.

The test machine shall be capable of generating the inertia
requi red by paragraph 4.5.2.5. of this annex.

The test machine shall be calibrated for speed and brake out put
torque within an accuracy of 2 per cent.

The instrunentation for the test shall be capable of providing at
| east the follow ng data:

A continuous recording of brake application pressure or force.
A continuous recording of brake output torque.

A continuous recording of the tenperature neasured at the
I'ini ng/ drum or pad/disc interface.

Speed during the test.
The inertia (ly) of the dynanonmeter shall be set as close as
possible, with + 5 per cent tolerance, including the interna
friction of the dynanonmeter, to that part of the linear inertia of
the vehicle acting upon one wheel necessary for a performance of
0.55TR/ maxi mum technically permtted nmass according to the
foll owi ng forml a:

|T=Pd R2
wher e

I+ = actual rotary inertia (kgn?)

R =tyre rolling radius defined by the fornula 0.485 D
D=d+ 2H 5/

d = rimdiameter conventional nunber (nmm

H = Nomi nal section height (mj = S; x 0.01 Ra

S, Section width (nmm

Ra = nom nal aspect ratio
Pd = Maxi mum technically permtted mass/brake as defined in
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par agraph 4.3.1.5.

Cooling air at anbient tenperature may be used, flowing at a
velocity not exceeding 0.33v over the brake in a direction
perpendicular to its axis of rotation.

The brake shall be closely adjusted at the start of the test.

The brake i nput for the purpose of calculating the brake threshold

torque shall be determ ned by gradually applying the brake unti
the onset of brake torque generation is observed.

5/ CQuter

di aneter of tyre, as defined in Regulation No. 54
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4.5.2.9.

4.5. 3.

4.5.3. 1.

4.5.3. 2.

4.5.3.3.

4.5. 3. 4.

The brake performance shall be determ ned by applying the foll ow ng
formula to the measured brake output torque

_ M, R
braking rate * =
g

wher e:

M = Average brake output torque (Nm - based on distance
g = deceleration due to gravity (ms/s)

The average brake output torque (M) equivalent to the nean fully
devel oped deceleration shall be based on the nmeasured val ues
bet ween the point at which the application pressure/force reaches
90 + 3 per cent (after maxinmum build up tinme of 0,7 s) of its
asynptotic value and the point at which the speed is reduced to
that equivalent to 3 knm'h

Rol l'ing road test

The test will be carried out on single axle with one or two
br akes.

The test nachine shall have a calibrated neans of inposing |oad to
simul ate the required nass for the brake(s) to be tested.

The test machine shall be calibrated for speed and brake torque
within an accuracy of 2per cent taking into account the interna
friction characteristics. The dynamic rolling radius of the tyre
(R) shall be deternmined by neasuring the rotational speed of the

rolling road and the unbraked wheels of the axle under test at a
speed equivalent to 60 knm' h, and cal cul ated by the formla

wher e:

Re= radius of the rolling road

np= rotational speed of rolling road

n, = rotational speed of the unbraked wheels of the axle

Cooling air at anbient tenperature may be used, flowing at a
vel ocity not exceeding 0.33v over the brake(s).
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4.5.3.6.

4.5.3.7.

4.5.3.8.

4.5.3.8. 1.
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The brake(s) shall be closely adjusted at the start of the test.

The brake input for the purpose of calculating the brake
threshold torque shall be determ ned by gradually applying
brake(s) until the onset of brake torque generation is observed.

The brake performance shall be determ ned by nmeasuring the brake
force at the periphery of the tyre calculated to braking rate,
taking into account the rolling resistance. Therolling resistance
of the | ocaded axle will be deternined by nmeasuring the force at the
peri phery of the tyre at a speed of 60 knih

The average brake output torque (M) shall be based on the neasured
val ues between the nonent the application pressure/force reaches
90per cent + 3 per cent of its asynptotic value within 0.7s from
the onset of pressure rise at the brake input device and when the
energy input has reached the value W, that is defined in
par agraph 4.5. 3. 8.

For determ ning the braking rate an energy i nput W, equivalent to
the kinetic energy of the corresponding mass for the brake under
test when braked from 60 kmh to standstill, nust be taken into
account .

Wher e

t
W60 " (Weo) FB VAN i
Mo

If the test speed v cannot be maintained at 60 + 2 kn h during
the neasurenment of the braking rate according to paragraph
4.5.3.8., the braking rate shall be determnmined fromthe direct
measur enent of brake force Fgz and/or brake output torque M, so
that the nmeasurenent of this/these paraneter(s)are not affected
by the dynanmic forces of the inertia mass of the rolling road
test machi ne.

Verification report

The manufacturer's decl ared performance characteristics,
verified by the test results recorded in accordance with
paragraph 4.4.3., shall be reported on a form a nodel of which
is shown in item2.3. of appendix 3 to annex 11

Anti -1 ock braking systems (ABS)

Gener al

Thi s paragraph defines the procedure to deternine the
performance of a trailer anti-lock braking system
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5. 2.

5.2. 1.

5.3.1.1.

I nformati on docunent

The manufacturer of the ABS shall supply to the Technical Service
an Information Docunent of the system(s) requiring performance
verification. This docunent shall contain at | east the information
defined in appendix 5 to this annex.

Definition of test vehicles

Based on the information supplied in the information docunent, in
particular the trailer applications defined in paragraph 2.1. of

appendix 5, the Technical Service shall carry out tests on
representative trailers having up to three axl es and equi pped with
t he respective anti -l ock br aki ng syst em confi guration.

Addi tionally, when selecting trailers for evaluation consideration
shall also be given to the parameters defined in the follow ng
par agr aphs.

Suspensi on type: the nmethod of evaluating the performance of the
anti-lock braking systemrelative to the suspension type will be
selected in the foll owi ng way:

Sem -trailers: for each suspension group e.g. bal anced
mechani cal etc. a representative trailer shall be eval uated.

Full trailers: Evaluation to be carried out on a representative
trailer equi pped with any one suspension type.

Wheel base: for sem -trailers the wheel base shall not be alinting
factor, but for full trailers the shortest wheel base shall be
eval uat ed.

Brake type: approval shall be limted to S camor disc brakes but
shoul d other types beconme avail able then conparative testing may
be required.

Load sensing device: The wutilisation of adhesion shall be
determined with the |oad sensing valve set to |aden and unl aden
condi tions. In all cases the requirenments of paragraph 2.7. of

annex 13 to this Regulation shall apply.

Brake actuation: differentials in the |evel of actuation shall be
recorded for evaluation during the tests to determine the
utilisation of adhesion. Results obtained from tests for one
trailer may be applied to other trailers of the sane type.

For each type of trailer under test, docunentation show ng brake
conpatibility as defined in annex 10 to this Regul ation (diagrans
2 and 4) shall be nade available to denonstrate conformty.

For the purpose of the approval, sem -trailers and centre axle
trailers shall be deemed to be of the same vehicle type
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Test schedul e

The followi ng tests shall be conducted by the Technical Service on
the vehicle(s) defined in paragraph 5.3. of this annex for each ABS

configuration taking into consideration the application 1list
defined in paragraph 2.1. of appendix 5 to this annex. However,
wor st case cross referencing may elininate certain tests. |If worst

case testing is actually used, this should be stated in the test
report.

Uilisation of adhesion - Tests shall be carried out according to
the procedure defined in paragraph 6.2. of annex 13 to this
Regul ation for each ABS configuration and trailer type, as defined
in the manufacturers information docunent (see paragraph 2.1. of
appendix 5 to this annex).

Energy consunpti on

Axl e loading - The trailer(s) to be tested shall be | oaded so that
the axle load is 2,500 kg or 25 per cent of the permnissible axle
| oad whi chever is the |ower.

It is ensured that anti-lock cycling can be achi eved throughout the
dynamic tests defined in paragraph 6.1.3. of annex 13 to this
Regul at i on.

Energy consunption test - The test shall be carried out according
to the procedure defined in paragraph 6.1. of annex 13 to this
Regul ation for each ABS configuration.

To enable trailers submtted for approval to be checked for
conformty to the anti-lock energy consunption requirenents (see
paragraph 6.1. of annex 13), the follow ng checks shall be carried
out :

Prior to the conmencenent of the energy consunption test (paragraph
5.4.1.2.2) in the case of brakes with non integrated brake wear
adj ustment the brakes shall be set to a condition where the
relationship (R of brake chanber push rod travel (s;) against
Il ever length (I7) is 0.2. This relationship shall be determ ned
for a brake chanmber pressure of 6.5 bar.

As defined by:
Exanple : I+ = 130mm s; at 6.5 bar brake chanber
pressure = 26nmm

R = st/ Iy = 26/130 = 0.2
In the case of brakes with integrated automatic brake wear
adjustment the brakes shall be set to a the normal running

cl earance specified by the manufacturer

Setting of the brakes as defined above shall be carried out when
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5.4.1.2.4.2.

the brakes are cold (< 100° O

Wth the load sensing valve set to the laden condition and the
initial energy |level set according to paragraph 6.1.2. of annex 13
to this Regulation the energy storage device(s) shall be isolated
from further supply of air. The brakes shall be applied with a
control pressure of 6.5 bar at the coupling head and then rel eased

Furt her applications shall be nmade until the pressure in the brake
chanbers is the sane as that obtained after following the test
procedure defined in paragraphs 5.4.1.2.1 and 5.4.1.2.2 above. The
nunber of equival ent brake applications (neg) shall be noted.

The equival ent nunber of static brake applications (ne) is to be
recorded in the test report.

Were no = 1.2 . n, and is to be rounded up to the nearest whol e
i nt eger

Split Friction Test - \Were an anti-lock braking systemis to be
defined as category A systemthen all such ABS configurations shal
be subject to the performance requirenments of paragraph 6.3.2. of
annex 13 to this Regulation.

Low and hi gh speed perfornance

Wth the trailer set as for utilisation of adhesion evaluation,
verification of the | ow and hi gh speed performance shall be carried
out according to paragraph 6.3.1. of annex 13 to this Regul ation

Where a tol erance exists between the nunber of exciter teeth and
tyre circunference, functional checks shall be carried out at the
extrenmes of tolerance in accordance with paragraph 6.3. of annex
13 to this Regulation. This may be achi eved by utilising different
tyre sizes or by producing special exciters to sinulate frequency
extremes.

Addi ti onal checks

The following additional checks shall be carried out with the
towi ng vehicle unbraked and the trailer unladen.

When t he axl e. bogi e passes froma high adhesion surface (ky to a
| ow adhesi on surface (k) where ky > 0.5 and ky / k. > 2, with a
control pressure at the coupling head of 6.5 bar, the directly
controlled wheels shall not | ock. The running speed and the
i nstant of applying the trailer brakes is so calculated that with
the anti-lock braking system full cycling on the high adhesion
surface, the passage from one surface to the other being made at
approximately 80 kmh and at 40 km h

When the trailer passes froma | ow adhesi on surface (k) to a high
adhesi on surface (ky where ky > 0.5 and ky/ k. > 2, with a control
pressure at the coupling head of 6.5 bar, the pressure at the brake
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chanbers shall rise to an appropriate high value wthin a
reasonable time and the trailer shall not deviate fromits initia
course. The running speed and the instant of applying the brakes
is so calculated that, with the anti-lock braking system ful
cycling on the | ow adhesi on surface, the passage from one surface
to the other occurs at approximtely 50 knfh

Failure node sinmulation: A check shall be made on a test vehicle
and/or sinmulation rig with respect to the provisions of paragraph
4.1. of annex 13 to this Regul ation.

Approval report

An approval report shall be produced, the content of which is
defined in appendix 6 to this annex.
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DI AGRAM 1

PARALLEL

BRAKING RATE @ (TR/(TESTMASS))

BRAKE INPUT - (FORCE (N))
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Appendi x 1

MODEL VERI FI CATI ON REPORT FORM FOR
DI APHRAGM BRAKE CHAMBERS

Report No ........... ... ... .....

1. I dentification

1.1. Manufacturer: (Name and address)

1.2. Make: 1
1.3. Type: 1
1.4. Part nunber: 1
2. Operating conditions:

2.1. Maxi mum wor ki ng pressure:

3. Performance characteristics declared by the manufacturer

3.1. Maximum stroke (Spax) 2/

3.2. Average thrust (ThA) - f (p) 2/

3.3. FEffective stroke (sp) - f (p) 2/

4, Nanme of Technical Service/Approval Authority 3/ conducting the test:

5. Date of test:

6. This test has been carried out and the results reported in accordance with
annex 19 to ECE Regulation No. 13 as |ast anended by the ---- Series of

amendnment s.

Techni cal Service 4/ conducting the test

Sighed: ....... ... . .. Date: ........... .. ... .......
7. Approval Authority 4/

Sighed: ......... .. .. Date: ........... .. ... .......
8. Test docunents:

Appendix 2, ....... .. .. .. ... L e ,

1/ To be marked on brake chanmber, however for inclusion within the test report
only the parent part nunber is required, nodel variants need not be indicated.

2/ ldentification nmust be anended when changes are made which have an influence
on the performance characteristics, paragraphs 3.1., 3.2. and 3. 3.

3/ Delete as appropriate.

4/ To be signed by different persons even when the Technical Service and
Approval Authority are the sane.
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MODEL REFERENCE RECORD OF TEST RESULTS FOR
DI APHRAGM BRAKE CHAMBERS

Report No .....................

1. Record of test results 1/ for part nunber

Pressure 2/ Aver age t hrust Ef fective stroke
p - (bar) ThA - (N) S, - (mm
1/ To be created for each of the 6 sanpl es tested.
2/ Pressure "p" will be actual pressure values used in the test as defined in

paragraph 2.2.2. of this annex.
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Appendi x_3
MODEL VERI FI CATI ON REPORT FORM FOR SPRI NG BRAKES

Report NO ....... . . .
1. I dentification:
1.1. Manufacturer: (Name and address)
1.2. Make: 1/
1.3. Type: 1/
1.4. Part nunber: 1
2. Operating conditions:
2.1. Maxi mum wor ki ng pressure:
3. Per formance characteristics declared by the manufacturer
3.1. Maximum stroke (Spax) 2/
3.2. Spring thrust (Thg) - f (s) 2/
3.3. Release pressure (at 10 mm stroke) 2/
4. Date of test:
5. This test has been carried out and the results reported in accordance with

annex 19 to ECE Regulation No. 13 as |ast amended by the ---- Series of

Amendnent s.

Techni cal Service 4/ conducting the test

Signed : ............... Date: ...............
6. Approval Authority 4/

Sighed: ................. Date: ...............
7. Test docunents:

Appendix 4, ................. s ,

1/ To be marked on the spring brake, however for inclusion within the test
report only the parent part nunber is required, nodel variants need not be
i ndi cat ed.

2/ ldentification must be anended when changes are made whi ch have an
i nfluence on the performance characteristics, paragraphs 3.1., 3.2. and 3. 3.

3/ Delete as appropriate.

4/ To be signed by different persons even when the Technical Service and
Approval Authority are the sane.
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Appendi x 4

MODEL REFERENCE RECORD OF TEST RESULTS FOR SPRI NG BRAKES

Report No ...............
1. Record of test results 1/ for part number: ......................
Stroke 2/ Thr ust
S- (M Ths - (N)
Rel ease pressure (at 10 mmstroke) ..................... bar

1/ To be created for each of the 6 sanpl es tested.

2/ Stroke "s" will be the actual stroke values used in the test as defined in
par agraph 3.2.2. of this annex.
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Appendi x 5
TRAI LER ANTI - LOCK BRAKI NG SYSTEM | NFORMATI ON DOCUMENT
Gener al
Name of manufacturer
Syst em nane
System vari ati ons
System configurations (e.g. 2S/1M 2S/2Metc.)

Expl anati on of the basic function and/or philosophy of the
system

Applications

List of trailer types and ABS configurations for which approva
is required.

Schematic diagrans of the system configurations installed on the
trailers defined in paragraph 5.2.1.2.1. with consideration given
to the follow ng paraneters:

Sensor | ocations

Modul at or | ocati ons

Lift axles

Steering axles

Tube: type - bore size(s) and |engths

Rel ati onship of tyre circunference to the resolution of the exciter
i ncl udi ng tol erances.

Tol erance of tyre circunference between one axle and another fitted
with the sane exciter.

Scope of application with respect to suspension type e.g. bal anced
mechani cal etc. with reference to the manufacturer and nodel /type

Reconmendati ons on differential brake input torque (if any) in
relation to the ABS configuration and trailer bogie.

Addi tional information (if applicable) to the application of the
anti-lock braking system
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3.

3.

1.

Conmponent descri ption

Sensor (s)
Functi on
Identification (e.g. part nunber(s))

Controller(s)

Ceneral description and function

Identification (e.g. part number(s))

Fail ure nodes as defined in paragraph 4.1. of annex 13
Addi tional features (e.g. retarder control, automatic
configuration, variable paraneters, diagnostics)

Modul at or (s)

Ceneral description and function

Identification (e.g. part number(s))

Limtations (e.g. maxi mum delivery volumes to be controll ed)

El ectrical Equi pnent
Circuit diagranm(s)
Poweri ng met hods
Warni ng | anp sequence(s)

Pneumatic Circuits

Braki ng schematics covering the ABS configurations as applied to
the trailer types defined in paragraph 5.2.1.2.1.

Limtations on pipe, tube sizes and associated | engths that have
an effect on system perfornmance (e.g. between nodul ator and brake
chanber)

El ectro Magnetic Conpatibility

Docunent ati on denmonstrating conpliance with the provisions of
Par agraph 4.4. of annex 13 to this Regul ation.
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Appendi x 6

TRAILER ANTI - LOCK BRAKI NG SYSTEM TEST REPORT

Report NO: . ... ..

I dentification

Manuf acturer of the anti-Ilock braking system (nane and address)

Syst em nane/ node

Systen(s) and Installation(s) approved

ABS configuration(s) approved (e.g. 2S/1M 2S/2Metc.):

Range of application (type of trailer and nunber of axles):

Met hods of poweri ng: | SO 7638, 1SO 1185 etc.
Identification of approved sensor(s), controller(s) and nodul ator(s):
Energy consunption - equival ent nunber of static brake applications.

Addi tional features e.g. retarder control, lift axle configuration
etc.

Test Data and Results

Test vehicle data:

Test surface information

Test results:

Utilisation of adhesion

Ener gy consunpti on:

Split friction test:

Low speed perfornmance:

Hi gh speed perfornance:

Addi tional checks:

Transition fromhigh to | ow adhesi on surfaces:
Transition fromlow to high adhesion surfaces:

Fai |l ure node sinul ation:
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3.3.8. Functional checks of optional power connections:

3.3.9. El ectro-magnetic conpatibility

4. Limts of installation.

4.1, Rel ationship of tyre circunference to the resolution of the exciter:

4. 2. Tol erance on tyre circunference between one axle and another fitted
with the same exciter:

4. 3. Suspensi on type:

4.4, Differential (s) in brake input torque within the trailer bogie:

4.5. Wheel base of full trailer:

4.6. Brake type:

4.7. Tube sizes and | engths

4.8. Load sensing device application:

4.9, Warni ng | anp sequence:

4.10. System configurations and applications that conply with the category
A requirenents.

4.11. O her recommendations/limtations (e.qg. | ocation of sensors,
modul ator(s), lift axle(s), steering axle(s)):

5. Dat e of Test:
This test has been carried out and the results reported in accordance
with annex 19 to ECE Regul ation No. 13 as |ast anended by the ----
Series of Anendnents.
Techni cal Service 2/ conducting the test
Sighned: ................... Date: ..................

6. Approval Authority 2/
Sighned: ................... Date: ..................

Attachnment: Manufacturers informati on docunent

1/ Delete as appropriate

2/ To be signed by different persons even when the Technical Service and
Approval Authority are the sane.
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Appendi x 7

SYMBOLS AND DEFI NI TI ONS

SYMBOL DEFI NI TI ON

Br Brake factor (input torque to output torque anplification
ratio)

Co threshold input torque (mninmmtorque necessary to produce a
measur abl e brake torque)

D Quter tyre dianeter (overall diameter of an inflated new
tyre)

d a conventional numnmber denoting the nom nal rimdianmeter and
corresponding to the dianeter of the rimexpressed either in
i nches or nm

Fs brake force

H nom nal tyre section height (the distance equal to half the
di fference between the outer diameter of the tyre and the
nom nal rim dianeter)

I rotary inertia

I+ brake lever length of reference test trailer

M aver age brake output torque

Ne Compensat ed nunmber of static brake applications

Ner Equi val ent nunber of static applications

Np rotational speed of the rolling road

Ny rotati onal speed of the unbraked wheels of the axle

Pd mexi mum technically pernmitted nass for the brake

p pressure

R dynam c tyre rolling radius (calcul ated using 0.485D)

Ra nomi nal aspect ratio of the tyre (one hundred tines the
nunber obtai ned by dividing the nunber expressing the non na
section height of the tyre in nmby the nunber expressing the
nomi nal section width in mm.

R ratio of St/ I+

R radi us of the rolling road
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S, section width of the tyre (linear distance between the
outsides of the sidewalls of an inflated tyre, excluding
el evations due to | abelling (marking), decorations or
protective bands or ribs).

S actuator stroke (working stroke plus free stroke)

Srax total actuator stroke

S effective stroke (the stroke at which the output thrust is
90per cent of the average thrust Thy)

S; Brake chamber push rod travel of reference test trailer in mm

Tha average thrust (the average thrust is deternined by
integrating the values between 1/3 and 2/3 of the tota
stroke Sy

Thy spring thrust of the spring brake

TR sum of braking forces at periphery of all wheels of trailer
or sem-trailer

\% rolling road test speed

A initial speed, when braking starts

v, * speed at which the brake performance measurenment conmences

Vs speed at end of braking

Wo energy input, equivalent to the kinetic energy of the
correspondi ng mass for the brake under test when braked from
60 kmh to standstil

z braki ng rate of vehicle
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Annex 20

ALTERNATI VE PROCEDURE FOR THE TYPE APPROVAL OF TRAI LERS

Gener al

Thi s annex defines an alternative procedure for type approving
trailers, utilising information fromtest reports issued in
accordance with annexes 11 and 20.

On conpl etion of the verification procedures described in paragraphs
3., 4., 5., 6., 7. and 8. of this annex, the Technical Service /
Approval Authority shall issue an ECE type approval certificate
conformng to the nodel specified in annex 2 and appendix 1

For the purposes of the calculations defined within this annex the

centre of gravity height shall be deternmi ned in accordance with the
met hod defined in appendix 1 to this annex

Application for type approva

The application for ECE type approva

to the braking equipnment shal
manufacturer. |In support of the approval the trail er nanufacturer
shall supply to the Technical Service at |east the follow ng

of atrailer type with regard

be subnmitted by the trailer

A copy of the ECE or EEC Type Approval Certificate and an

Informati on Docunment of a trai
“reference trailer” on which

| er

t he
conparison is to be based. This trailer wll

hereafter referred to as the
service braking performance
have been subject to

the actual tests defined in annex 4 to this Regulation for the
appropriate trailer or equivalent EECDirective. Atrailer that has
been approved to the alternati ve procedure defined in this annex may
not be used as a reference trailer

Copi es of the annex 11 and annex 19 test reports.

A docunentation package that contains the relevant verification
i nformation including the rel evant cal cul ations for the foll ow ng:

Per f ormance Requirenents annex 20 reference

Col d service braking performance 3.0
Par ki ng brake performance 4.0
Emer gency brake performance 5.0
Failure of brake distribution system 6.0
Breakage or | eakage fromauxiliary 7.0
syst ens

Anti - | ock braking 8.0

A trailer, representative of

t he

trailer type to be approved

hereafter referred to as the “subject trailer”.
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The manufacturer of the “reference trailer” and “subject trailer”
shall be the sane.

Al ternative procedure for denonstrating the Type O service braking
col d performance.

To denpbnstrate conpliance with the Type O service braking cold
performance it shall be verified, by calculation, that the “subject
trailer” has sufficient brake force (TR) available to achieve the
prescribed service braking performance and that there is sufficient
adhesion available on a dry road surface (assunmed to have a
coefficient of adhesion of 0.8) to utilise this brake force.

Verification.

The requirenents of annex 4, paragraph 1.2.7. and 3.1.2. (cold
performance requirenment and achievenent w thout wheel |ock,
deviation or abnormal vibration) are considered to be satisfied by
the subject trailer if it nmeets the verification criteria described
in the following paragraphs, in both the Iaden and unladen
condi tions:

The wheel base of the subject trailer shall not be less than
0.8 times the reference trailer wheel base.

Any difference in the brake input torque between one axle and
another within a bogie of the “subject trailer” shall not differ
fromthat of the “reference trailer”.

The nunber and arrangenent of axles i.e. lifting, steering etc. of
the “subject trailer” shall not differ fromthat of the reference
trailer.

The percentage distribution of the |aden static axle | oad of the
subject trailer shall not differ fromthat of the reference trailer
by nore than 10 per cent.

For sem trailers, a graph, in accordance with appendi x 2, shall be
constructed and, fromthis graph, it shall be verified that:

TR max =2 TRy (i.e. line (1) shall not be below line (3)), and

TR. > TR, (i.e. line (2) shall not be below line (3)).

For centre axle trailers, a graph, in accordance with appendi x 3,
shall be constructed and, fromthis graph, it shall be verified

t hat :

TR mx =2 TRy, (i.e. line (1) shall not be below line (3)), and

TR. > TR, (i.e. line (2) shall not be below line (3)).
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For full trailers, a graph, in accordance with appendi x 4, shal
be constructed and, fromthis graph, it shall be verified that:

TR mx =2 TRy (i.e. line (1) shall not be below line (2)), and
TRt > TRyt (i.e. line (4) shall not be below line (3)), and
TR, > TRy, (i.e. line (6) shall not be below line (5)).

Al ternative procedure for denonstrating the parking brake
per f or mance.

Gener al

This procedure provides an alternative to physically testing
trailers on a gradient and ensures that trailers fitted with spring
brake actuated parking nmechani sms can neet the prescribed parking
brake performance. This procedure shall not be applied to trailers
fitted with parking mechani snms operated by nmeans other than spring
br akes. Such trailers shall be subjected to the physical test
prescribed in annex 4.

The prescribed parking braking performance shall be denonstrated by
calculation, using the formulae contained in paragraphs 4.2. and
4. 3.

Par ki ng performance
The parking brake force at the periphery of the tyres of axle(s)

braked by the spring brake actuated parking nechanism shall be
cal cul ated using the follow ng fornul a:

Tpi = ( Ths . I - Co ) P | B BF / Rs
The normal reaction of the road surface on the axles of a stationary
trailer facing uphill and downhill on an 18 per cent gradi ent shal

be cal cul ated using the foll ow ng formul ae:

In the case of full trailers:

Faci ng uphill
. tanPx hxP
NFU PR:& E cosP
L
NFU
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NRU - PR?% tanP x hx P cosP
L
- NRU
Neui © =—
IR
4.2.2.1.2. Faci ng downhi |
NFD - PR:% tanP x hx P cosP
L
- NFD
NFDi -
I
. tanP X hx P
NRD {PF{Q& = }COSP
L
- NRD
NRDi
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4.2.2.2. In the case of centre axle trailers:

4.2.2.2.1. Faci ng uphi |

NRU.{P%taanth) cosP
EL

4.2.2.2.2. Faci ng downhi |

E

NRD.{P&taanth) cosP
L

N
- RD
NRDi =
IR
4,2.2.3. In the case of sem trailers
4.2.2.3.1. Faci ng uphi |
P, X E PxhxP
Ng, " 1P & =R ¢ 10 cosP
EL EL
N
- RU
NRUi -
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Faci ng downhi |

P.x E
"lpg s R&taanth cosP

NRD

Verification

The parking brake performance of the trailer shall be verified
using the foll ow ng fornul ae:

B ADﬂ@i B

Di oy 0,01) x 100 $ 18%

- A Oh= B
{J U'PJ Ui g 0,01) x 100 $ 18%

Al ternative procedure for denonstrating the emergency/autonmatic
br aki ng performance

CGener a

To denopnstrate conpliance with the automatic braking performance
requi rements, either a conparison is nmade between the chanber
pressure required to achieve the specified performance and the
asynptotic chanber pressure after di sconnection of the supply |ine

as defined in paragraph 5.2.1., or it shall be verified that the
brake force provided by the axle(s) fitted with spring brakes is
sufficient to achieve the specified performance, as defined in
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paragraph 5. 2. 2.
Verification

The requirements of annex 4, paragraph 3.3., are considered to be
satisfied by a subject trailer if the asynptotic chanber pressure
(pc.) after disconnection of the supply line is greater than the
chanber pressure (p.) to achieve a performance of 13.5 per cent of
the maxi num stationary wheel |oad. The supply Iine pressure being
stabilised at 7.0 bar prior to disconnection

The requirenents of annex 4, paragraph 3.3., are considered to be
satisfied by a spring brake equi pped subject trailer if:

ST, > 0.135. PR. g
where T, is calculated in accordance w th paragraph 4.2.1.

Al ternative procedure for denmonstrating braking performance in the
case of failure of the braking distribution system

Cener a

To denonstrate conpliance with the braking performance requirenents
in the case of a failure of the braking distribution system a
conmparison i s made between the chanber pressure required to achieve
the specified performance and the chanber pressure avail abl e when
a failure in the braking distribution system exists.

Verification

The requirenents of annex 10, appendix, paragraph 6., are
considered to be satisfied by the subject trailer if the pressure
defined in paragraph 6.2.1.1. is greater than or equal to the
pressure defined in paragraph 6.2.1.2., in both | aden and unl aden
condi tions.

The chanber pressure (p.) of the subject trailer, when

pm = 6.5 bar, the supply line pressure = 7.0 bar and a failure in
the braking distribution system exists.

The chanber pressure (p.) to achieve a braking rate of 30 per cent
of the service braking performance prescribed for the subject
trailer.

Al ternative procedure for denonstrating braking performance in the
event of breakage of or | eakage fromthe auxiliary equi pnent or any
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associ at ed pi pes.

Gener a

If the subject trailer is fitted with auxiliary equi pnent, which
is supplied with energy fromthe same energy source as the braking
system to denonstrate conpliance with the braking performance
requirements in the event of breakage of or |eakage from the
auxi liary equi pnment or any associated pipes, a conparison is made
bet ween the chamber pressure required to achieve the specified
performance and the chanber pressure when a failure exists in the
auxiliary equi pment.

Verification

The requirenents of paragraph 5.2.2.14.1., of this Regulation are
considered to be satisfied by the subject trailer if the pressure
defined in paragraph 7.2.1.1. is greater than or equal to the
pressure defined in paragraph 7.2.1.2

The chanber pressure (p.) of the subject trailer, when p,= 6.5 bar
the supply line pressure = 7.0 bar and a | eakage fromthe auxiliary
equi pnent exi sts.

The chanber pressure (p.) to achieve 80per cent of the service
braki ng performance prescribed for the subject trailer

Alternative procedure for denpnstrating the anti-lock braking
per f ormance

CGener a

Testing of a trailer in accordance with annex 13 to this Regul ation
may be waived at the tinme of type approval of the trailer provided
that the anti-lock braking system (ABS) conplies with the
requi rements of annex 19 to this Regul ation

Verification

Verification of components and installation

The specification of the ABS installed on the trailer to be type
approved shall be verified by satisfying each of the follow ng
criteria:

Par agr aph CRI TERI A
8.2.1.1. (a) Sensor(s) No change al | owed
(b) Controller(s) No change al | owed
(c) Modul ator(s) No change al | owed
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8.2.1.2. Tube size(s) and | engths
(a) Reservoir supply to
nmodul at or ('s)
M ni mum i nsi de di amet er May be increased
Maxi mum overal | length May be reduced
(b) Mdul ator delivery to brake
chanber s
I nsi de di anet er No change al | owed
Maxi mum overal | |ength May be reduced
8.2.1.3. War ni ng si gnal sequence No change al |l owed
8.2.1.4. Differentials in brake input Only approved differentials
torque within a bogie (if any) permtted
8.2.1.5. For other limtations refer Installation to be within
to paragraph 4.of the test the scope of the limtations
report as described in defined - No deviations
appendi x 6 of annex 19 to al I owed
this Regul ation
8. 3. Verification of reservoir capacity
8.3.1 As the range of braking systens and auxiliary equi pment used on
trailers is diverse it is not possible to have a table of
recommended reservoir capacities. To verify that adequate storage
capacity is installed, testing may be conducted according to
par agraph 6.1. of annex 13 to this Regulation or by the procedure
defined bel ow
8.3.1.1. In the case of brakes with non integrated brake wear adjustnent the
brakes on the subject trailer shall be set to a condition where the
relationship (R, of brake chanber push rod travel (s;) against
I ever length (lI7) is 0.2.
As defined by:
Exanmple : I+ = 130mm sy at 6.5 bar brake chanber
pressure = 26mm
R = st/ Iy = 26/130 = 0.2
8.3.1.2. In the case of brakes with integrated automatic brake wear

adj ust ment the brakes shall be set to a normal running clearance.



8.3.1.3.

8.3.1. 4.
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Setting of the brakes as defined above shall be carried out when
the brakes are cold (< 100° O

Wth the brakes adjusted according to procedure defined above as
appropriate and the load sensing device(s) set to the |aden
condition and the initial energy |evel set according to paragraph
6.1.2. of annex 13 to this Regul ation, the energy storage device(s)
shall be isolated fromfurther supply. The brakes shall be applied
with a control pressure of 6.5 bar at the coupling head and then
fully released. Further brake applications shall be made up to the
nunber n. determ ned from the test conducted in accordance wth
paragraph 5.4.1.2.3.2. of annex 19 to this Regulation and defined
i n paragraph 2.5. of the anti-lock braking system Approval Report.
During this application, the pressure in the operating circuit

shall be sufficient to provide a total braking force at the
peri phery of the wheels equal to not |ess than 22.5 per cent of the
maxi mum stationary wheel |oad and wi thout causing automatic

application of any braking system not under the control of the
anti-lock braking system
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9.

Functional and installation checks

The Technical Service [/ Approval Authority shall carry out
functional and installation checks covering the follow ng
par agr aphs:

Anti -l ock function

This shall be limted to a dynam c check of the anti-lock braking
system To ensure full cycling it may be necessary to adjust the
| oad sensing device or utilise a surface having a lowtyre to road
adhesi on. If the anti-lock system does not have an annex 19
approval, the trailer shall be tested in accordance with annex 13
and conply with the rel evant requirenents contained in that annex.

Response time measur ement

The Technical Service shall verify that the subject trailer
conforms to the requirenments of annex 6.

Static energy consunption

The Technical Service shall verify that the subject trailer
conforns to the requirenents of annex 7 and annex 8 as appropriate

Servi ce brake function

The Technical Service shall verify that there are no abnornal
vi brations during braking.

Par ki ng brake function.

The Technical Service shall apply and rel ease the park brake to
ensure correct function

Enmer gency/ aut omati ¢ braking function

The Technical Service shall verify that the subject trailer
conplies with the requirenents of paragraph 5.2.1.18.4.2. of this
Regul ati on

Vehi cl e and conponent identification verification

The Technical Service shall check the subject trailer against the
details contained in the type approval certificate.

Addi ti onal checks
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9.1.8.1. The Technical Service nay request additional checks to be carried
out, if necessary.

Appendi x 1
METHOD OF CALCULATI NG THE CENTRE OF GRAVITY HEI GHT

The centre of gravity height for the conplete vehicle (laden and unl aden) can
be cal cul ated as foll ows:

hl

centre of gravity height of axle(s) assenbly (inc. tyres, springs, etc.) =
R. 1.1

h2 = centre of gravity height of frame (laden) = (h6 + h8) . 0.5

h3 = centre of gravity hei ght of payload and bodywork (I aden)
= (h7 . 0.3) + hé6

h4 = centre of gravity height of frame (unladen) = h2 + s

h5 = centre of gravity height of bodywork (unladen) = (h7 . 0.5) + h6 + s

Wher e:

h6

frame height, top

h7 = body di nmensions, inside

h8 = frame hei ght, bottom
P = total nass of the trailer
PR = total nmass on all wheels of a sem trailer or centre axle trailer

R = radius of the tyre

s = spring deflection between | aden and unl aden

W = mass of axle(s) assenbly (inc. tyres, springs, etc.) = P . 0.1

W2 = nmass of the frame = (Pyy - W) . 0.8
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WB =

Wi

52

mass of payl oad and bodywork

mass of bodywork = (Pyy

W)

0.

2
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LADEN: UNLADEN:

ho = h1.W1%h2.W2%h3.W3 ho = h1.W1%h4.W2%h5.W4

Rlad P Runl P

lad unl
/\ __/\

i
w3 g \ . wa s Y

/

h3 hs
L WZ? I Qv

o —dwi h2 ha O o wl O hé
é h

hl
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AAAAANA
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A
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NOTE:

(1) For flat bed type trailers, a maximum height of 4m shall be used

(2) For trailers where the exact centre of gravity height of the payload is not
known, it shall be taken as 0.3 tines the inside dinensions of the body.

(3) For trailers with air suspension, the value of s shall be taken as zero

(4) For seni-trailers and centre axle trailers, replace P with PR wherever it
occurs.
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Appendi x 2

VERI FI CATION GRAPH FOR paragraph 3.2.1.5. - SEM TRAILERS

Pm

(1) = TRex , When p, = 6.5 bar and supply line = 7.0 bar.

(2) = Fragyn - 0.8 = TR

(3) = 0.45. Fg = TR,

wher e:

2 (TR, x h) % (p x g x Z(hg & hy))

Fean - Fr =

Rdyn

R
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the val ue of z, being calculated using the follow ng fornula

F
z, " 045 & 0.01) —=___1 % 0.01
(P % 7000)g

NOTE:

(1) The value of 7000 above represents the nass of a towing vehicle with no
trailer attached.

(2) For the purpose of these calcul ations, closely spaced axles (having an
axl e spread of less than 2 netres) may be treated as one axle.
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Appendi x 3

VERI FI CATION GRAPH FOR Paragraph 3.2.1.6 - CENTRE AXLE TRAILERS

(1)

(2)
(3)

TR

6.5
Pm

(1) = TRex , When p, = 6.5 bar and supply line = 7.0 bar.

(2) = Fegyn . 0.8 = TR
(3) = 0.5. Fg = TR,

wher e:

I:Rdyn ) FR

o TRy X 1) % (b X g X Z(hs & hy)
E

R
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the val ue of z, being calculated using the follow ng fornula

F
z. " 058& 001 ——=— 1 % 001
(P % 7000)g

NOTE:

(1) The value of 7000 above represents the mass of a towi ng vehicle with no
trailer attached.

(2) For the purpose of these calcul ations, closely spaced axles (having an
axl e spread of less than 2 netres) may be treated as one axle.
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Appendi x 4

VERI FI CATION GRAPH FOR paragraph 3.2.1.7. - FULL TRAILERS

(1)
(2)

FRONT

(4)
TR 3

(6)
| REAR

(5)

Pm

(D TRwx ,» When p, = 6.5 bar and supply line = 7.0 bar.

1
o

(2) 5. Fr = TR,

|
x

(3) TRyt = TR, when p, =

(4) = Ffdyn . 0.8 = TRLf

|
x

(5) TR, = TR, when p, =

(6) = Frgyn . 0.8 = TR,
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wher e:
PxgxZ xhg
ngdyn Ff% E =
and
- PxgxZ X hg
yn r E

the val ue of z. being calculated using the foll ow ng fornula:

F
z " 058& 001 ——=— | % 001
(p % 7000)g

NOTE:

(1) The value of 7000 above represents the mass of a towing vehicle with no
trailer attached.

(2) For the purpose of these cal culations, closely spaced axles (having an axle
spread of less than 2 nmetres) may be treated as one axle.
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Appendi x 5
SYMBOLS AND DEFI NI TI ONS
SYMBOL DEFI NI TI ON
Api T, when T, < 0.8 Ny for front axles, or
0.8 Nep when T, > 0.8 Ny for front axles
Boi T, when T, < 0.8 Ngy for rear axles, or
0.8 Ngp When T, > 0.8 Ny for rear axles
Aui T, when T, < 0.8 Ney for front axles, or
0.8 Neyy when T, > 0.8 Ny for front axles
Bui T, when T, < 0.8 Ngy for rear axles, or
0.8 Ngy when T, > 0.8 Ny for rear axles
Be: brake factor
G threshold canshaft input torque (m ninum canshaft torque
necessary to produce a neasurabl e brake torque)
E wheel base
E. di stance between the coupling support leg or landing legs to
the centre of the axle(s) of a centre axle trailer or sen -
trailer
Er di stance between king-pin and centre of axle or axles of
sem -trailer
F force (N)
F; total normal static reaction of road surface on front axle(s)
Ft ayn total normal dynam c reaction of road surface on front
axl es(s)
F; total normal static reaction of road surface on rear axle(s)
Frayn total normal dynam c reaction of road surface on rear axle(s)
Fr total normal static reaction of road surface on all wheels of
the trailer or sem-trailer
Frayn total normal dynam c reaction of road surface on all wheels
of the trailer or sem-trailer
g accel eration due to gravity (9.81 m s?)
h hei ght above ground of centre of gravity
hy hei ght of fifth wheel coupling (king pin)
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h, hei ght of centre of gravity of trailer

i axl e index

i e nunber of front axles

i R nunber of rear axles

I | ever length

n nunber of spring brake actuators per axle

Nep total normal reaction of road surface on front axle(s) when
facing downhill on an 18per cent gradient

Nepi normal reaction of road surface on front axle i when facing
downhill on an 18per cent gradient

Ney total normal reaction of road surface on front axle(s) when
facing uphill on an 18per cent gradient

Neui normal reaction of road surface on front axle i when facing
uphill on an 18per cent gradient

Nkp total normal reaction of road surface on rear axle(s) when
facing downhill on an 18per cent gradient

Nroi normal reaction of road surface on rear axle i when facing
downhill on an 18per cent gradient

Neu total normal reaction of road surface on rear axle(s) when
facing uphill on an 18per cent gradient

Nrui normal reaction of road surface on rear axle i when facing
uphill on an 18per cent gradient

Pm pressure at coupling head of control line

P pressure in the brake chanber

P mass of individual vehicle

Ps static mass at fifth wheel coupling at trailer nmass P

PR total normal static reaction of road surface on wheels of
trailer or sem-trailer

PR: total normal static reaction of road surface on the front
axl es on | evel ground

PRy total normal static reaction of road surface on the rear

axl es on | evel ground
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Rs static | aden radius of the tyre, calculated using the
foll owi ng formul a:
Ry = Y2dr + Fg H
wher e:
dr = noninal rimdianeter
H = design section height = % (d - dr)
d = rimdianmeter convention nunber
Fr-factor, as defined by ETRTO (Engi neeri ng Design
I nf ormati on 1994,
page CV.11)

Toi brake force at periphery of all wheels of axle i provided by
the spring brake(s)

Thy spring thrust of the spring brake

TR sum of braking forces at periphery of all wheels of the
trailer or sem-trailer

TR sum of braking forces at periphery of all wheels of the front
axl e(s)

TR, sum of braking forces at periphery of all wheels of the rear
axl e(s)

TRmx sum of maxi mum avai |l abl e braking forces at periphery of al
wheel s of the trailer or sem -trailer

TR sum of braking forces at periphery of all wheels of the
trailer or sem-trailer at which the linmt of adhesion is
reached

TRt sum of braking forces at periphery of all wheels of the front
axl e(s) at which the limt of adhesion is reached

TR, sum of braking forces at periphery of all wheels of the rear
axle(s) at which the limt of adhesion is reached.

TRy, sum of braking forces at periphery of all wheels of the
trailer or sem-trailer required to achieve the prescribed
per f ormance

TRy ¢ sum of braking forces at periphery of all wheels of the front
axl e(s) required to achieve the prescribed perfornance

TRy sum of braking forces at periphery of all wheels of the rear
axl e(s) required to achieve the prescribed perfornance

Z. braking rate of the vehicle conbination, with the trailer
only braked

cos P cosi ne of angle subtended by sl ope of 18per cent and
hori zontal plane = 0.98418

tan P tangent of angle subtended by slop of 18per cent and

hori zontal plane = 0.18







