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Note:
The text reproduced below was prepared by the expert from Germany in order to add new requirements for trailers braked by an inertia (overrun) braking system.  The proposal makes it clear what is understood by the general brake force distribution requirement of paragraph 5.2.1.7. of the Regulation.

The changes proposed with regard to trailers braked by air (paragraphs 5.1.1 to 5.1.1.3 of annex 10 of the Regulation) are only editorial.

____________

_____________

Note:
This document is distributed to the Experts on Brakes and Running Gear only.
A.
PROPOSAL

Annex 4,

Paragraph 1.3.2., amend to read:
"1.3.2.
Behaviour of the vehicle during braking on a road on which adhesion is reduced.  The behaviour of vehicles of categories M1, M2, M3, N1, N2, N3, O2, O3, and O4 on a road on which adhesion is reduced must meet the re​quirements of annex 10 and/or annex 13 to this Regulation."

Annex 10,

Paragraph 1.1., amend to read:

"1.1.
Vehicles of categories M, N, O2, O3 and O4 which are not equipped with an anti-lock system as defined in annex 13 to this Regulation shall meet all the requirements of this annex.  If ..."

Footnote 5/ to paragraph 3.1.1., amend to read:

"5/
The provisions of paragraphs 3.1.1 or 5.1.1. do not affect the require​ments of annex 4 to this Regulation relating to the braking performance.  However, if, in tests made under the provisions of paragraphs 3.1.1. or 5.1.1., braking performances ...."

Paragraphs 5.1.1 and its sub paragraphs 5.1.1.1 to 5.1.1.3, amend to read:

"5.1.1.
For full trailers with two axles (except where the axle spread is less than 2 metres) the following requirements apply:

5.1.1.1.
For k values between 0.2 and 0.8: 5/

z ( 0.1 + 0.85 (k – 0.2)

5.1.1.2.
For all states of load of the vehicle, the adhesion utilization curve of the rear axle shall not be situated above that for the front axle for all braking rates between 0.15 and 0.30.  This condition is also consid​ered satisfied if, for braking rates between 0.15 and 0.30, the adhesion utilization curves for each axle are situated between two lines parallel to the line of ideal adhesion utilization given by the equations k = z + 0.08 and k = z - 0.08 as shown in diagram 1B of this annex and the adhesion utilization curve for the rear axle for braking rates z > 0.3 complies with the relation

z ( 0.3 + 0.74 (k – 0.38).

5.1.1.3.
For the verification of the requirements of paragraphs 5.1.1.1 and 5.1.1.2 the procedure should be as that in the provisions of paragraph 3.1.4."

Paragraph 5.1.2., amend to read:

"5.1.2.
For full trailers with more than two axles the requirements of paragraph 5.1.1 of this annex shall apply.  The requirements of paragraph 5.1.1 of this annex with respect to wheel lock sequence shall be considered to be met if, in the case of braking rates between 0.15 and 0.30, the adhesion utilized by at least one of the front axles is greater than that util​ized by at least one of the rear axles."

Add new paragraphs 5.3. to 5.3.3., to read:

"5.3.
For full trailers with inertia (overrun) braking system 

5.3.1.
The requirements according to paragraph 5.1.1. apply also for full trail​ers with inertia (overrun) braking system. 

5.3.2.
For full trailers with inertia (overrun) braking system and with more than two axles the requirements according to paragraph 5.1.2. apply.

5.3.3.
For the calculation to verify the compliance with the provisions of para​graph 5.1.1.3. the influence of the permissible drawbar force D* (paragraph 9.3.1. annex 12) can be ignored."

The heading of "Diagram 1B", amend to read:

"POWER-DRIVEN VEHICLES OTHER THAN THOSE OF CATEGORIES M1 AND N1 AND FULL TRAIL​ERS (see paragraphs 3.1.1., 5.1. and 5.3.)”
*     *     *

B.
JUSTIFICATION

In paragraph 5.2.1.7. of Regulation No. 13, it is required for all categories of vehicle that: 

“The service braking system shall act on all wheels of the vehicle and shall distribute its action appropriately among the axles.”
In contrast to other categories of vehicle, however, it is not required for O2 trailers in paragraph 1.3.2. of annex 4 of Regulation No. 13 that the brake force distribu​tion be verified in accordance with annex 10.

In the case of full trailers which are braked by an overrun system, it is common today to have a symmetrical distribution of brake force (1:1) between the front and rear axles.

The figure below shows adhesion utilization curves calculated for a fifth-wheel trailer with symmetrical brake force distribution.

Trailer data: P = 3500 kg (per axle 1750 kg) - E = 2.80 m - hR = 1.5 m.

In the assessment as to whether a brake force distribution can be deemed appro​priate or not (see paragraph 5.2.1.7. of Regulation No. 13 above), there is certainly scope for judgement.

The brake force distribution shown in the figure below, being typical for many full trailers currently on the roads which are braked by an overrun system, the adhesion utilization curve of the rear axle is above that of the front axle over the whole deceleration range. 

Figure
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If, for assessment purposes, one refers to the fundamental requirement of annex 10, "for all states of load of the vehicle, the adhesion utilization curve of the rear axle shall not be situated above that for the front axle", it will cer​tainly not be possible to describe the brake force distribution as "appropri​ate", if this fundamental requirement is not fulfilled for any state of load and for any deceleration.
The vehicle category O2 normally involves trailers braked by an inertia (over​run) braking system.  To complete the picture, however, the present proposal also covers O2-category trailers with air brakes.  The range of application of para​graph 1.3.2. of annex 4 and of paragraph 1.1. of annex 10 is therefore extended in general (for trailers with overrun and air brakes) to include vehicle category O2.

The changes proposed with regard to paragraphs 5.1.1. to 5.1.1.3. are only editorial.  In Regulation No. 13, it is common to give a clear description of the special provi​sions for motor vehicles and trailers.  The general cross references to motor vehicle provisions are replaced in the newly proposed paragraph 5.1.1. of annex 10 by the provisions which apply specifically to the trailers in question. 

_______________
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Tabelle1

		

		Anhängerdaten

		Achse1		1750		kg		Radstand		2800		mm

		Achse2		1750		kg		Hs		1500		mm

		ZGG		3500		kg		g		9.81		m/s²

		Berechnung

				z		f1		f2		A1dyn [daN]		A2dyn [daN]		Summe [kg]		B1 [daN]		B2 [daN]

				0		0.000		0.000		1717		1717		3500		0		0

				0.01		0.010		0.010		1735		1698		3500		17		17

				0.02		0.020		0.020		1754		1680		3500		34		34

				0.03		0.029		0.031		1772		1662		3500		52		52

				0.04		0.038		0.042		1790		1643		3500		69		69

				0.05		0.047		0.053		1809		1625		3500		86		86

				0.06		0.056		0.064		1827		1606		3500		103		103

				0.07		0.065		0.076		1846		1588		3500		120		120

				0.08		0.074		0.088		1864		1570		3500		137		137

				0.09		0.082		0.100		1882		1551		3500		155		155

				0.1		0.090		0.112		1901		1533		3500		172		172

				0.11		0.098		0.125		1919		1514		3500		189		189

				0.12		0.106		0.138		1937		1496		3500		206		206

				0.13		0.114		0.151		1956		1478		3500		223		223

				0.14		0.122		0.165		1974		1459		3500		240		240

				0.15		0.129		0.179		1993		1441		3500		258		258

				0.16		0.137		0.193		2011		1422		3500		275		275

				0.17		0.144		0.208		2029		1404		3500		292		292

				0.18		0.151		0.223		2048		1386		3500		309		309

				0.19		0.158		0.239		2066		1367		3500		326		326

				0.2		0.165		0.255		2085		1349		3500		343		343

				0.21		0.171		0.271		2103		1330		3500		361		361

				0.22		0.178		0.288		2121		1312		3500		378		378

				0.23		0.185		0.305		2140		1294		3500		395		395

				0.24		0.191		0.323		2158		1275		3500		412		412

				0.25		0.197		0.341		2177		1257		3500		429		429

				0.26		0.203		0.360		2195		1239		3500		446		446

				0.27		0.209		0.380		2213		1220		3500		464		464

				0.28		0.215		0.400		2232		1202		3500		481		481

				0.29		0.221		0.421		2250		1183		3500		498		498

				0.3		0.227		0.442		2269		1165		3500		515		515

				0.31		0.233		0.464		2287		1147		3500		532		532

				0.32		0.238		0.487		2305		1128		3500		549		549

				0.33		0.244		0.510		2324		1110		3500		567		567

				0.34		0.249		0.535		2342		1091		3500		584		584

				0.35		0.255		0.560		2361		1073		3500		601		601

				0.36		0.260		0.586		2379		1055		3500		618		618

				0.37		0.265		0.613		2397		1036		3500		635		635

				0.38		0.270		0.641		2416		1018		3500		652		652

				0.39		0.275		0.670		2434		999		3500		670		670

				0.4		0.280		0.700		2453		981		3500		687		687

				0.41		0.285		0.731		2471		963		3500		704		704

				0.42		0.290		0.764		2489		944		3500		721		721

				0.43		0.294		0.797		2508		926		3500		738		738

				0.44		0.299		0.832		2526		907		3500		755		755

				0.45		0.304		0.869		2544		889		3500		773		773

				0.46		0.308		0.907		2563		871		3500		790		790

				0.47		0.313		0.947		2581		852		3500		807		807

				0.48		0.317		0.988		2600		834		3500		824		824

				0.49		0.321		1.032		2618		815		3500		841		841

				0.5		0.326		1.077		2636		797		3500		858		858

				0.51		0.330		1.124		2655		779		3500		876		876

				0.52		0.334		1.174		2673		760		3500		893		893

				0.53		0.338		1.226		2692		742		3500		910		910

				0.54		0.342		1.281		2710		723		3500		927		927

				0.55		0.346		1.339		2728		705		3500		944		944

				0.56		0.350		1.400		2747		687		3500		961		961

				0.57		0.354		1.464		2765		668		3500		979		979

				0.58		0.358		1.532		2784		650		3500		996		996

				0.59		0.361		1.604		2802		632		3500		1013		1013

				0.6		0.365		1.680		2820		613		3500		1030		1030

				0.61		0.369		1.761		2839		595		3500		1047		1047

				0.62		0.373		1.847		2857		576		3500		1064		1064

				0.63		0.376		1.938		2876		558		3500		1082		1082

				0.64		0.380		2.036		2894		540		3500		1099		1099

				0.65		0.383		2.141		2912		521		3500		1116		1116

				0.66		0.387		2.254		2931		503		3500		1133		1133

				0.67		0.390		2.375		2949		484		3500		1150		1150

				0.68		0.393		2.505		2968		466		3500		1167		1167

				0.69		0.397		2.647		2986		448		3500		1185		1185

				0.7		0.400		2.800		3004		429		3500		1202		1202

				0.71		0.403		2.967		3023		411		3500		1219		1219

				0.72		0.406		3.150		3041		392		3500		1236		1236

				0.73		0.410		3.351		3059		374		3500		1253		1253

				0.74		0.413		3.572		3078		356		3500		1270		1270

				0.75		0.416		3.818		3096		337		3500		1288		1288

				0.76		0.419		4.092		3115		319		3500		1305		1305

				0.77		0.422		4.400		3133		300		3500		1322		1322

				0.78		0.425		4.748		3151		282		3500		1339		1339

				0.79		0.428		5.144		3170		264		3500		1356		1356

				0.8		0.431		5.600		3188		245		3500		1373		1373

				0.81		0.434		6.130		3207		227		3500		1391		1391

				0.82		0.437		6.753		3225		208		3500		1408		1408

				0.83		0.439		7.497		3243		190		3500		1425		1425

				0.84		0.442		8.400		3262		172		3500		1442		1442

				0.85		0.445		9.520		3280		153		3500		1459		1459

				0.86		0.448		10.945		3299		135		3500		1476		1476

				0.87		0.450		12.821		3317		116		3500		1494		1494

				0.88		0.453		15.400		3335		98		3500		1511		1511

				0.89		0.456		19.169		3354		80		3500		1528		1528

				0.9		0.458		25.200		3372		61		3500		1545		1545

				0.91		0.461		36.400		3391		43		3500		1562		1562

				0.92		0.463		64.400		3409		25		3500		1579		1579

				0.93		0.466		260.400		3427		6		3500		1597		1597

				0.94		0.468		-131.600		3446		-12		3500		1614		1614

				0.95		0.471		-53.200		3464		-31		3500		1631		1631

				0.96		0.473		-33.600		3483		-49		3500		1648		1648

				0.97		0.476		-24.691		3501		-67		3500		1665		1665

				0.98		0.478		-19.600		3519		-86		3500		1682		1682

				0.99		0.480		-16.306		3538		-104		3500		1700		1700

				1		0.483		-14.000		3556		-123		3500		1717		1717
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