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HYARBCO

trailer (full, semi-, centre-axle) with air bBrake syslom ace. to UN/RCE-R.13.11

-brake calculalion no: WPL 825793 date 09.10.2015 page 1/ 9

ulation 1s made under consideration of

. . ' the legal procriphons menhoned above i the version vahid
distribulLion: BODEX 4l the e of mgckmg the program (V6 14 04 20)
-Iha funelional characlenstics of our products
as well as fhe data of the brake out of the fest
approvals of the axle manufacturers and
fhe other vehicle data included in the brake calculation
Please check whelher these data correspond Lo the aclual vehicle data
Qur conditiens of delivery apply (parbiculary section 9 Q)
In any casc wo commend to do a braking harmonisation!
WABCOHrake VB 14 04 20 db 17 03 2015

please pote!

vehicle manufacturer: BODEX

trailer model E Kis 3 J

trailer lvype : J-axle-semi-Lrailor

remarks : air / hydraulic / VA suspension

WABCO TRAILER - BBS
TRISTOP 243: 20/24
38L/65 R 22,54

axle 1T 1 2 + 3 : JOST-Worke Gmblr, SK'/, ‘ERB 0895 malk,

unladen laden
Lotal mass P in kg 5500 - 9000 35500 - 39000
king-pin Ps kg 1000 - 4500 8500 - 12000
axle 1 P1 in kg 1500 9000
axle 2 P2 in kg 1500 9000
axle 3 P3 in kg 1500 2000
Lotal axle mass PR in kg 1500 27000
wheel base Eooin mm 4500 B00O
cenbre ol gravity hoight h  in o 1250 LE1pH
K-1actor Kv min 1,6826 Kc min 00,9826
K-faclLor Kv max 1 B526 Ke max 1,1511
axle 1 axle 2 axle 3
no. ol combined axles 1 | ]
no. ol brake chambers per axle 1ine K37, 2 2 2
The power oulpul. corresponds to BC 0003 .08 0010.08C 8010.0
Lrake chamber marufaclurer WARBCO WARCO WALCO
chamboetr siso 20 20/24 20/24
lTever length IBh in mm 16 16 76
brake factor 1] 26,07 26,1077 26,07
Ayn. rolling radius rdyn min in mm 517 517 515
Ayn. relling radius rdyn max in mm 517 517 517
"nreshold Lorgue Co Nm 11,1 11,1 11,4
caloculalion:
chamber pressure (rdyn min)pH at #-22,5%bar Pyl P 1 2,4
chamber pressure (rdyn max}pH al #-22, 5%bar L) 2,1 2,4
chamber press. (servo) pcha at pmé , Shar bar 55 By B 5,5
piston force Tha at pmé, Shar N 6538 6538 6538
brake force(rdyn min)? lad. at pmé6, 5bhar N 19811 19811 19841
brake force(rdyn max)7 lad. at pmé, hbar N 19891 198411 149841
brake force within 1 % rolling Iriction
proportion £ 145 3 31,3 $3, 1
braking rate » laden 0 5685 tor rdyn min
7 sum ('R} /PRmax G, 565 for rdyn max

Trailer may only be operated in combinalion with Lrucks/ Lractors with
150 7638 supply (% or 7 polar) .
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brake diagram : 841 701 101 0©

maximum pressure: 8,% bar

axle 1:
valve 1: 971 002 ... 0O WABCO
FBS emergency valwe
valve 2: 480 102 ... 0 WABCO

EBS trailer modulalor

brake cylinder: WARCO 423 505 00. 0 / 423 505 76x 0O

axle 2:
valve 1: 941 002 ... 0 WARCO
LBS emergency valwve
valve 2: 480 102 ... 0 WARCO

ERS Erailler modulator

brake cylinder: WABCO 925 460 10, 0 / 925 480 96% 0O

axle 3:
valve 1: 971 002 ... 0 WARCO
EBS emeryency valve
valve 2: 480 102 ... 0 () WABCO or 480 207 0.. 0 / 2.. 0

EBS traller modulaLor

brake cylinder: WABCO 825 460 10. 0 / 925 480 98x 0

Lest Lype 1711 (=117 0,30} Tlor rdyn min : axlel axle2 axles
al pm 3,7 bar > pcha in bar - 3,1 | B 1
test btype T11 (vill 0,06) for rdyn min : axlel axle? axle?l
at pm 1,1 har = pcha i bar 0,9 8,9 Q,9
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brake chamber pressure  laden brake chamboer prassure  unladen
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vehicle manulacturer: BODEX
trailer model KIS 3 0J
Lrailer Lype Joaxle-sem: Lradlor
brake chamber and lever lengLh
axle 1 2 = type/diameter 20 (WABCO) lever length 76 mm
axle 2 2 % btype/diameter 20/24 (WARCQO) lever length 76 mm
axlc 3 2 x Lype/diameter 20/24 (WARCO) lever length /& mm
brake diragram 841 701 101 0
valve
g71 002 ... O WABCO EBS emergency valve
180 102 ... O WARCO EBS Lrailer modulalLor
480 102 ... 0 WARCO ERS Lrailer modulalLor or ABO 207 0.. 0 / 2.. 0
KBS inpul data
vehicle manufacturer: BODEX
Lrairler model K1s 3 d
tLrailer Lype J-axle-semi -Lraller
brake calculation no. WPl 825798
tire circumference main axle 3250 for rdyn max
Lire circumlerence auxiliary axle 317250 for rdyn max
assignment pm [/ deceleration #z: pm 0,6 bar = 0,010
(laden condilion) 2,0 bar » = 0,142
6,5 bar » - 0,5%65
control pressure pm bnD control pressure pm 0,6 2,0
axle axle load bellow pr. brake pr. axle load bellow pr. brake pr.
unladen unladen unladan laden 1aden laden
1 1500 Lo be 1,8 9000 Lo bea 0,1 1,6
2 1500 cntered by 1,8 2000 entered by 0.4 1,6
5 y %
- LoRR Lhe vehicle 1,8 2600 . weniaie W ¢ LB
4 0 0,0 0 _ 6,0 0,0
manufacl. manulact.
5 0 0,0 0 @, 8 0.0
The unladen values indicaLted in Lhe above Lable are values for Lhe

basic parameter set. Higher unladen axle lcads and lillaxles are
automatically recognized and do nol require separale adjustment .
1The above unladen axle loads must not be fallen below.

axle 1 axle 2 axle 3

axle load pcyl axle load poyl axle load poyl
1500 1.8 1500 1,8 1500 1,8
2000 2,0 2000 2,0 2000 2 0
2500 2,3 2500 2y 3 2500 3
3000 2,5 3000 25 1000 205
3500 2,8 2500 PP 1500 2,8
4000 2.0 4000 &t 4000 3,0
41500 3.3 4500 € A450C 3% 3
5000 3 ;5 L0000 i 5000 2.5
8000 1,9 8000 4 50 8000 1,9
9000 5.5 9000 5,5 9000 B, o



WABCO -brake calculation no: WPL 825798
data sheet to ECE vehicle type-approval

equipment: according to KCHE R13 annex 11

dale
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certilicale concerning braking

axle |1 reference axle: JOST Werke 'TAL b S 115 1S 0mb brake lining:
Lesl report THid 0BYS ECHK date i
axle 2 reference axle: JOST Worke TAS e TLE TZLGmBI brake linineg:
tasl. report DR 0BY7S ECE dat.e E
axle 3 refeorence axle: JOST -Werke TAS TS TLS T/ALGmbH brake lining:
toest report THR 0875 BCK dal.o
calc. veril. of residual (hol) braking force Lype 111
(item 4.2.1 of appendix 2 Lo annex 11)
axle 1 (rdyn 517 mm) T 22,5 % ke
axle 2 (rdyn 517 mm) T 22,5 % Fe
axle 3 {(rdyn %17 mm) T 22,5 % e
calculated actuator stroke in mm
(item 4.3.7.1 of appendix 2 to annex 11)
axle 1 (sp 52 mm) 3] 4% mm
axle 2 {ap 58 mm) 5 A3 mm
axle 3 (sp 58 mm) o A3 mm
average Lhrust output in N aL pm 6,5 bar (however max. pcha 4,0 bar)
axlel ThA 6hi38 N
axle? T'hA 6538 N
axlel Tha 6538 N
calc. residual (hol) braking force in N
fiten 4.3.1.1 af appendix 2 to annex 11)
axlae 1 (rdyn 517/ mm) ¥ 11591 N
axla 2 (rdvn 517 mm) T 41591 N
axle 3 (rdvn 517 mm) T 11597 N
basic Lest Ltype 111
ol subject (calculated)
trailer () residual
braking rate of Lhe vehicle (hol)braking
(item 4.3.2 to appendix 2 to annex 11) Q.56 0,47
required braking rate > 0,1 and
(iLtems 1.5.3 and 1.7.2 Lo annex 11) > D,6*K (0,34)
axle 1 (rdyn 517 mm) L 41591 N
axle 2 (rdyn 517 mm) T 141591 N
axle 3 (rdyn 517 mm) T 41591 N
basic tesl Lype 111
ol subjeccl (calculated)
Lrailer (M) residual
braking rate ol Lhe vehicle (holL)braking
(item 4.3.2 Lo appendix 2 Lo annex T11) 0,56 0,17

regquired braking
(items 1.5.3 and

rale
1.7.2 Lo annex 11)

> 0,1 and
> 0,6*%K (0, 34)

/9

Jurid L39
A20120822 06 .
Jurid %39
A:20120822 06,
sJurid 539
A:20120822 06.02.2015

02.2015%

02.2015%
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dala sheel to ECE vehicle Lype-approval certilicate concerning braking
cquipment: according Lo BCH R13 annex 11

axle 1 : relerence axle: JOST Werkae TAS 155 TLS TASGmbH brake lining: FER 4550

Last raport : TR G875 1O daloe ; B:20120823 06.02.2015
axle 2 @ reference axle: JOST Werkae TAS ThS Thh TS GmbH brake Tining: FER 4550

test. roport : TR 08YYH WO dat o : B:20120823 06.02.2015
axle 3 1 reflerence axle: JOST Woerke TAS TS L] A5 0GmE brarr Lining: FER 4550

Lesl report : THB 087h ECEK dat.e : B:20120823 06.02.2015

cale. veril. ol residual (hot) braking force type T11
(item 4.2.1 of appendix 2 Lo annex 11)

axle 1 (rdyn 517/ mm} A 22,5 % Fe
axle 2 (rdyn 517 mm) T % 20,8 ¥ Pa
axle 3 (rdyn 517 mm) T 22,5 % te
calculaled actuator stroke in mm

{item 4.3.1.1 of appendix 2 Lo annex 14

axle 1 (sp = b2 mm) s = 44 mm

axle 2 (sp - 58 mm) s = 44 mm

axle 3 (sp 58 mm) s = 14 mm
average thrust outpul in N al pm - 6,5 bar (however max. pcha - 7,0 bar)
axlel ThA 6538 N
axlc? Thi 6538 N
axlel ThAi 6538 N

cale. residual (hot) braking force in N
(item 4.3.1.4 ol appendix 2 to annoex 11}

axle 1 {rdyn b1/ mm} T 44418 N
axle 2 (rdyn 517 mmj T -~ 44418 N
axle 3 (rdyn 517 mm) T 44418 N
basia tesl Lype 111
ol subject (calculated)
Lrailer (¥) residual
braking rate of the vehicle (hotlbraking
(item 4.3.2 Lo appendix 2 to annex 11) 0,56 0,50
required braking rate == 0,4 and
(items 1.5.3 and 1.7.2 to annex 11) >- 0,6* (0, 31)
axle 1 (rdyn 517 mm) T 44418 N
axle 2 {rdyn 517 mm) T - 44418 N
axle 3 (rdyn 517 mm]) T - 44418 N
basic Lest Lypae 111
ol subjoect fcalculated)
Lrailer (K} residual
braking rate of the vehicle {(hot)braking
(iLem 4.3.2 to appendix 2 Lo annex 11} 0,56 0,50
required braking rate > 0,41 and

(items 1.5.3 and 1.7.2 Lo annex 11) > 0,6%K [(0,34)



P -brake calculation no:

WP

825795 datc 09.10.2015

pagc

7/ 09

dala sheet te RECE vehicle type-approval certificate concaerning braking
cguipment: according to KCKE R13 annex 11

axle | reference axle: JOST Werke TAL TR Tl T7LGmbH brake lining: Textar T3060
Last reporl TRE 087L BECH date C:20120824 06.02.2015%
axle 2 releronce axle: JOST-Woerkae TAS TES B TLSGmbI brake lining: Textar T3060
Lest reporl TDBR 0875 RCE datl.o ;20120824 06.02.2015
axle 3 reference axle: JOST Worke TAL TES b TSGmbH brake lining: Textar T3060
Lest roporl THHE 087% RBCE dalto C:20120824 06.02.2015
calc. verif. of residual (hol) braking force Lype 111
(item 4.2.1 of appendix 2 Lo annox 11)
axle 1 (rdyn »17 mm) I 22,h % Fo
axle 2 (rdyn 517 mm) I 22,45 % Fe
axle 3 (rdyn 517 mm) i 22,5 % Fe
calculated actualor stroke in mm
(item 4.3.1.1 of appendix 2 to annex 11)
axle 1 (sp 52 mm) s 44 mm
axle 2 (sp 58 mm) ] A4 mm
axle 3 (sp 58 mm} s 44 mm
average Lhrust oulpul in N al pm 6,5 bar (however max. pcha 7,0 bar)
axlel Thai 6538 N
axle? ThA 6538 N
axlecl Tha 6538 N
cale. residual (hol) braking force in N
{iLtem 4.3.1.4 of appendix 2 Lo annex 11)
axle 1 {rdyn 517/ mm) s 41432 N
axle 2 {rdyn 517 mm} o 111432 N
axle 3 (rdyn 517 mm) T 41432 N
basic Lest tyvpe 11
of subject fcalculated)
trailer (K) residual
braking rate of Lhe vechicle (hot. ) braking
(item 4.3.2 Lo appendix 2 Lo annex 11} 0,56 0,47
required braking ratce > 0,4 and
(items 1.5.3 and 1.7.2 Lo annex 11) 0,68*K (0,34)
axle 1 (rdyn 517 mm) it 41432 N
axle 2 (rdyn 517 mm} T 11422 N
axle 3 (rdyn 517 mmj} T 41132 N
basic tost Lyvoe 111
of subjecl (calculated)
Lrailer (H) residual
braking raLe of the vehicle (hoLlbraking
{item 4.3.2 to appendix 2 to annex 11} 0,56 0,17
required braking rale - 0,41 and
(items 1.%.3 and 1.7.2 to annex 11) > 0,6%H (0, 34)



WIABCO -brake calculalion no: WPRL 825798

spring parking brake

ne of TRISTOP-actualors per axle 1ine KDZ
TRISTOP-actuator Lype

lever length 13h in mm
sLal . btyre radius rstat max 1n mm
at a stroke ofl & in mm
min. force ol spring brake THYA in N
sp.brake chamber no 225

sp.brake chamber no 925

release pressure pls 10 bar

calculation:

ratio until road
i¥b = 1Bh*Lta*C*rBL/ (rBn*rstat)

ftor msbak in mm
brake torce ol spring br. T{f in N
I8 I'FA*KDY-2*Co/1Bh) * 1 Fb
braking rate «1 Taden
il sum (M) /P o« 0,01

dale

09.10.2015 page
axle 2 axle 3
2 2
20/24 20/24
76 16
194 194
30 30
1827 1827
160 10. 0460 10, O
480 96x 0480 26x O
1,8 1,8
14,0108 41,0108
494 494
61581 61581

., 3332

Tesl ol the frictional connection regquired by Lhe parking breke

minimum wheelbase/minimum supporting width

min

ki necessary

Lo fulfil Lhe regulations

min ko (1 DR/ 4 wfert * h/wy /(0 viorl / (fzul * nfl/ng))
min kf 2552 mm for H 4500 mm

min Kf 4177 mm for ® BOOO mm

min =i minimum distance between ront axlel(s) (trailer) or
and the rear axle(s) (resultant of the bogie)

It = whoel base

faal 0,80 maximum permissible fricltional connection required
vlert 0,18 maximum required braking raltio ol the parking brake
h 1/00 mm heighl of center ol gravily - laden

PR = 27000 kg maximum bogic mass - laden

I - 39000 kg maximum LoLal mass laden

ni 2 no. ol axle{s) wilh TRISPOP spring brake acluators
ng = 3 no. ol bogic axlel(s)

8 / 9
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reference values
relference valuces [or = 15% for max rdyn: 517 mm
pz Lbar] T OIN] T [N]
axle 1 1.0 Bain
5.5 39696
axle 2 LB 5330
5D 39696
axle 3 1,0 5330
L 19696
VIN - no
Axln[s) Achse (n)
brake cvlinder bype (scrvice parking) 20 20/24 20/24
fremszylinder Typ (Betrieb / Fest)
Maximum sl roke smax . .mm 6. 6 6
maximaler Hub smax — ....mm
Lever lenglh - ....mm 76 76 16
llebel lange - S 11}
1500 mINT + + + t + + + + 4 ¥ +
A
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+ 1 + + + t + + + + * + +
ST IAn | 1 f ! 1 - v v f ) ) ,
7/
-~ ' i ' ' i + e ' i ' ' 1
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pPfint on WABCO no. 899 20

0 922 4 (only possible

with laser printers!)

reference values for z = 0,45 for max rdyn: 517 mm
Angabe der Relcerenzwerte [dr 2 0,45 fOir max rdyn: 517 mm
brake calculation no: WPL 825793 date 09.10.2015
Bremsberachnung Nr: WPL 825795 vom 09.10.2015
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