EESTI STANDARD EVS-EN 13796-1:2005

Ohutusnouded reisijateveoks
kOisraudteel. Kandurid. Osa 1.
Haaratsid, karabiinid, toolid, T-latid ja
platvormid

Safety requirements for cableway installations
designed to carry persons - Carriers - Part 1. Grips,
carrier trucks, on-board brakes, cabins, chairs,
carriages, maintenance carriers, towhangers

EV-S EESTI STANDARDIKESKUS



EESTI STANDARDI EESSONA

NATIONAL FOREWORD

K&esolev Eesti standard EVS-EN 13796-
1:2005 sisaldab Euroopa standardi EN
13796-1:2005 ingliskeelset teksti.

Kaesolev dokument on jdustatud
15.07.2005 ja selle kohta on avaldatud
teade Eesti standardiorganisatsiooni
ametlikus véljaandes.

Standard on kattesaadav Eesti
standardiorganisatsioonist.

This Estonian standard EVS-EN 13796-
1:2005 consists of the English text of the
European standard EN 13796-1:2005.

This document is endorsed on 15.07.2005
with the notification being published in the
official publication of the Estonian national
standardisation organisation.

The standard is available from Estonian
standardisation organisation.

Kasitlusala:

This European Standard specifies the
safety requirements applicable to carriers
for cableway installations designed to
carry persons. It is applicable to the
various types of installations and takes
into account their environment.

Scope:

This European Standard specifies the
safety requirements applicable to carriers
for cableway installations designed to
carry persons. It is applicable to the
various types of installations and takes
into account their environment.

ICS 45.100

Votmesonad:

Eesti Standardikeskusele kuulub standardite reprodutseerimis- ja levitamisdigus




EUROPEAN STANDARD EN 13796-1
NORME EUROPEENNE
EUROPAISCHE NORM May 2005

ICS 45.100

English version

Safety requirements for cableway installations designed to carry
persons - Carriers - Part 1: Grips, carrier trucks, on-board
brakes, cabins, chairs, carriages, maintenance carriers, tow-

hangers
Prescriptions de sécurité pour les installations a cables Sicherheitsanforderungen fur Seilbahnen und
transportant des personnes - Véhicules - Partie 1 : Schleppaufziige des Personenverkehrs - Fahrzeuge - Teil
Attaches, chariots, freins embarqués, cabines, sieges, 1: Befestigungen am Seil, Laufwerke, Fangbremsen,
voitures, véhicules de maintenance, agrés Kabinen, Sessel, Wagen, Wartungsfahrzeuge,

Schleppgehange

This European Standard was approved by CEN on 17 April 2005.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the Central Secretariat or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the Central Secretariat has the same status as the official
versions.

CEN members are the national standards bodies of Austria, Belgium, Cyprus, Czech Republic, Denmark, Estonia, Finland, France,
Germany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Slovakia,
Slovenia, Spain, Sweden, Switzerland and United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Management Centre: rue de Stassart, 36 B-1050 Brussels

© 2005 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 13796-1:2005: E
worldwide for CEN national Members.



EN 13796-1:2005 (E)

Contents Page
[T g1 o] o IR T TP PPT PP TTPPPPPPI 5
1 ST eTo] o] TTTR R USPPPPPRIN 7
2 NOFMALIVE FEIEIENCES .ottt e e e et e e e e s s et bbb e e e e e e e s s bbb br e e e e e e e s e annnneees 7
3 Terms and AefiNITIONS ....uueiiiii it e et e e e e e s et b bbb e e e e e e e s e e bbb e e e e e aaeeaaane 9
4 SymbOoIS and abDrEVIALIONS ..o ——————— 11
5 GENETAl TROUITEIMBNES ittt 12
5.1 Application of the Standard...........coovviiiiii 12
5.2 S F- 1= AV o] ] g Lol T o] =T 12
I R C =T o [T - | T TP P PP UPPP PR TPPO 12
B.2.2  HAZAI SCONAITOS . .uttiiiiieeiii ittt ettt e oot et e e e e s s e b bbb et e e e e e s s s st bbb e et e e e e e s e annbbbreeeaeeesaannrrnees 12
B5.2.3  SAFELY MEBASUIES ..cceiiiiiiiiiiieeeee e 12
6 3= R Lo = To [ U N =10 1= 0L £ P 13
6.1 TECHNICAl HOCUMENTS ...ttt e e e e et r e e e e e e s e bbb e e e e e e e e s e bbb nreeeaeeesanns 13
6.1.1 List of safety COMPONENTS ..cooiiiiiiiiiii 13
6.1.2  Drawings and PartS liSIS ... 13
L R T O o {1 (=1 S T TP TP PP UPPP PR TTPOO 14
O OF= | [ o T = 1o ] =TT UPPP PR TPPPO 14
6.1.5 Self-weight WeIghing FEPOIM ...cciiiiiiiiiii 14
6.1.6  OPErating MANUAL .......ccoiiiiiiiiiiiiiiee e e e e 14
6.2 Actions and effects of the eNVIFONMENT ... 14
B.2.1  SEIf-WEIGNT (G) eriiiiiiiiiiiiiiiiiii 14
6.2.2  USeful 10@d (Q)..iiiiiiiiiiiiiiiiiiiiii et 14
B.2.3  WINA ACHON (F) ceeeeeeieiiiiiiiiiiiiiie e e e e 14
6.2.4  GriPPING FOICE (FE) ittt 16
6.2.5 Opening and closSing fOrCe (O) ..t 16
6.2.6 Reaction force when entering the station (R)........cccccoiiiiiiiiii 16
6.2.7 Reaction force when passing round asheave (U) .....ccccccciviiiiiiiiii 16
6.2.8 Forcedue to haulage rope SUPPOIT (Fo)uiiiiii 16
6.2.9  Damping MOMENT (My) cioiiiiiiiiiiiiiiiiiiee et 16
6.2.10 TorsioNal MOMENT (IMz)...cciiiiiiiiiiiiiiii e 16
6.2.11 Force due to impact ON QUIAES (Hyz). . ouuurreeiieeaiiiiiiiiiie ettt e e e e e e aeneees 16
6.2.12 Force due to impacts resulting from the action of the carrier truck brake (Hxo) .....coovvvvvvviinnnnnn. 17
6.2.13 Force due to the action of the on-board brake (QF) .....ccvvvviiiiiiiii 17
6.2.14 Longitudinal force due to the passengers (Hxi)......ccoooviriiiiiiiiiiiiic 17
6.2.15 Transverse force due to the passengers (Hy1) .....occcoveiiiiiiiiiiiici 17
6.2.16 SNOW ANd FrOSE CHIONS .o e e e st e e e s s bbb e et e e e e e e e e anrreees 17
6.2.17 Force due to impact againSt DUFFErs (Ax) .. 18
6.2.18 Action caused by the gradient 0f the ropes (Fr) ..., 18
6.2.19 Force transverse to the traCk (Fy) ... 18
6.3 V=T Lok 1[0 ] K- T PP U PP PEPOPPPPPN 18
(RS T R © =T [T - | TP PSPPSR 18
B.3.2  SHALIC VEIITICAIIONS .. eeiiiieiei ettt e e e et e e e e e e e e s bbb e e e e e e e s e e aibneees 19
6.4 Y =T AT | K T TP PP T PP PPPR TP 36
L o R © =T o [T - | T TP TP PUPPPPTTP RO 36
L S (=T 1 T TP T PP UPPPPRTP O 37
6.4.3 Welded COMPONENTS ...cciiiiiiiiiiiiieccee e 37
6.5 CONSEIUCTION PrINCIPIES i 37
6.6 PrOOUCTION LESTS ...utiiiiiiii ettt ettt e e e e e e skt ee e e e e e s e s bbb b e et e e e e e e e aabbbb e e e e e e e e s s annnnrnees 37



EN 13796-1:2005 (E)

7 ENnd fiXings fOr rOPES @Nnd GriPS «oovviiiiiiiiiiiiiiiiee e 38
7.1 Haulage rope drum end fiXINg ... 38
T 0L GENEIAL..c i 38
7.1.2 Haulage rope end clamps on fiXiNng drUM.........ccooiiiiiiiiii 38
7. 1.3 DIUM GEOOVES .ottt ieiieieitte e et e ettt e oo e e e ettt ta oo e e e e et e et ta oo e e e e e eeetba e e e eeeeee bbb e e e eeeeeesnbannaaaeaaaaenes 38
7.1.4  Coefficients Of frICHION ... 38
7.2 Drum fixing of @ continuous haulage rOPe.......coovviiiiiii 39
7.3 Yo o4 1= A= o I 07T 4o =P 39
T.3.L GENEIAL...ccc i 39
7.3.2 Conical bush fOr cast SOCKEL ........cooviiiiii 39
7.4 Aerial ropeway grips (excluding chapeaux de gendarme)........cccccccciiiicic 40
TAL  GENEIAl . 40
TA.2  FIXEA QIS c it 43
T7.4.3  Detachable griPS .o 44
7.5 (O aF-To X< T0 Mo F=Re =T o - g oL PP 45
T5.1 GENEIAL..ccc i 45
7.5.2  DESIGN FEQUITEMENTS .oiiiiiiiiiii et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aeees 45
T.5.3 VeI ICAIIONS oo 45
7.5.4  Coefficients Of frICHION ... 46
7.6 LT ET oL (o] g (o )V TA T o Yo [ o] o 1= PP 46
TB.1  GENEIAL...ccci i 46
T.8.2  FIXBA QIS c i 47
7.6.3 Detachable BUSh grips ..o, 48
8 Carrier truCK fOr @erial FOPEWAY'S ...uuuuuuuuuiureeiiuriirruurererereereeeeeeeeeee e eeeeseeeeeseeseesesessssesssesesrnnes 48
9 Chassis Of fUNICUIAT FAIIWEAYS ....uuuiiiiiieiiiiiiiiiiiiiiiiieiieeereeaeeeeee bbb e e ee e eeeeeeeessesesssssseseseseernnes 49
10 (@ g T o ToT- Vo I o1 = 1 (= PP 49
10.1 AUtomMaAtiC @PPlICALION oo 49
10.2 ManUal @PPHICALION c.vvvviiiiiiiiiiii 50
10.3 Verifications Of the Drake ... 50
11 Cabins, chairs and other carriers of aerial FOPEWAYS ......uuuuuuriiriiiiiiiiiiiiiiiiiireeeieeerrerrrrrr. 51
O R 1= =T - | 51
L1101 SPACE BNV IO P S ittt 51
O R O T = o= To T U] o] o =] o | 51
R O T o1 o = T 51
N R 1= 1= - | 51
11.2.2 Cabins for reversible aerial FOPEWAYS ....ccooiiii i 55
G T @7= 1o 11 o Lo 1o = 55
T T o LT ot Ul o= T =T = 56
R S O o - T 56
R S 1= =T - | 56
11.4.2 Seats, DacKs @and armreStS ..o ————— 57
11.4.3 Safety Dars and fO0trEStS .o ——————— 57
IR 3 o Yo To 57
12 Carriages fOr fFUNICUIAN FAIIWEAYS ....uuuuuuiiiiiiiiiiiiiiiiiiiiieiieeeeeebeeeeeeeee et e e eeeseeesesssseseeessesesseenennes 59
D R 7= T o= - 59
D2 O T A T=To [N e [0 Lo T = TR 61
D R T a1 o | 61
12.2.2 Doors for carriages With attendant .......ccoooeiiii oo 62
12.2.3 Doors for carriages Without attendant..........cooooiiiiiiiii s 62
R Y oV N (T o P TaTod i o= T =T = S 62
e T R 7= T =T - R 62
13,2 SPACE BNVEIOPES oottt 63
13,3 IdENtTICAION PlALE ... —————_— 63
13.4 DIMeNSIONING Of TN CaITIEI oo 63
I I 0NV o =T o =T R 63



EN 13796-1:2005 (E)

N 1T o] - | TP PP PP PTUPPPPPP 63
14.2 ROAS AN SPIINGDOXES ..ciiiiiieieie e 64
14.3T-DArs and PlatlerS ...cccoc i 65

Annex ZA (informative) Relationship between this European Standard and the Essential
Requirements of EU Directive 2000/9/EC relating to cableway installations designed to
(or- T o VA o 1] £=To 1o 1= TP TSUPPPPPIN 66



EN 13796-1:2005 (E)

Foreword

This European Standard (EN 13796-1:2005) has been prepared by Technical Committee CEN/TC 242 “Safety
requirements for passenger transportation by rope”, the secretariat of which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by November 2005, and conflicting national standards shall be withdrawn
at the latest by November 2005.

This European Standard has been prepared under a mandate given to CEN by the European Commission
and the European Free Trade Association, and supports essential requirements of the EU Directive

For relationship with the EU Directive, see informative annex ZA, which is an integral part of this European
Standard.

EN 13796 comprises the following parts under the general title Safety requirements for cableway installations
designed to carry persons — Carriers:

0 Part 1: Grips, carrier trucks, on-board brakes, cabins, chairs, carriages, maintenance carriers, tow-
hangers

O Part 2: Slipping resistance tests for grips

O Part 3: Fatigue testing

This European Standard forms part of the standards programme approved by the CEN Technical Board on
safety requirements for cableway installations designed to carry persons. This programme comprises the
following standards:

1) Safety requirements for cableway installations designed to carry persons - Terminology

2) Safety requirements for cableway installations designed to carry persons - General requirements

3) Safety requirements for cableway installations designed to carry persons - Calculations

4) Safety requirements for cableway installations designed to carry persons - Ropes

5) Safety requirements for cableway installations designed to carry persons - Tensioning devices

6) Safety requirements for cableway installations designed to carry persons - Drive systems and other
mechanical equipment

7) Safety requirements for cableway installations designed to carry persons - Carriers

8) Safety requirements for cableway installations designed to carry persons - Electrical equipment other
than for drive systems

9) Safety requirements for cableway installations designed to carry persons - Civil engineering works

10) Safety requirements for cableway installations designed to carry persons — Pre-commissioning inspection,
maintenance and operational inspection and checks

11) Safety requirements for cableway installations designed to carry persons — Recovery and evacuation
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12) Safety requirements for cableway installations designed to carry persons - Operation
13) Safety requirements for cableway installations designed to carry persons - Quality assurance

Together these form a series of standards regarding design, manufacture, construction, maintenance and
operation of all cableway installations designed to carry persons.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Cyprus, Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzerland
and the United Kingdom.
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1 Scope
This European Standard specifies the safety requirements applicable to carriers for cableway installations
designed to carry persons. It is applicable to the various types of installations and takes into account their
environment.

It includes requirements relating to the prevention of accidents and the protection of workers.

It does not apply to installations for the transportation of goods nor to inclined lifts.

2 Normative references

The following referenced documents are indispensable for the application of this European Standard. For
dated references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

EN 287-1, Approval testing of welders — Fusion welding — Part 1: Steels

EN 287-2, Approval testing of welders — Fusion welding — Part 2: Aluminium and aluminium alloys

EN 1709, Safety requirements for cableway installations designed to carry persons — Pre-commissioning
inspection, maintenance and operational inspection and checks

EN 1907:2005, Safety requirements for cableway installations designed to carry persons — Terminology
EN 1908, Safety requirements for cableway installations designed to carry persons — Tensioning devices

EN 1909, Safety requirements for cableway installations designed to carry persons — Recovery and
evacuation

ENV 1993-1, Eurocode 3: Design of steel structures

ENV 1999-2, Eurocode 9: Design of aluminium structures — Part 2: Structures susceptible to fatigue

EN 10025, Hot-rolled products of structural steels

EN 10045-1, Metallic materials — Charpy impact test — Part 1: Test method

EN 10083, Quenched and tempered steels

EN 10113, Hot-rolled products in weldable fine grain structural steels

EN 10204, Metallic products — Types of inspection documents

EN 12397, Safety requirements for cableway installations designed to carry persons — Operation

EN 12408, Safety requirements for cableway installations designed to carry persons — Quality assurance

EN 12927-1, Safety requirements for cableway installations designed to carry persons — Ropes — Part 1:
Selection criteria for ropes and their end fixings

EN 12927-2, Safety requirements for cableway installations designed to carry persons — Ropes — Part 2:
Safety factors

EN 12927-3, Safety requirements for cableway installations designed to carry persons — Ropes — Part 3: Long
splicing of 6-strand hauling, carrying-hauling and towing ropes
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EN 12927-4, Safety requirements for passenger transportation by rope - Ropes - Part 4: End fixing

EN 12927-5, Safety requirements for cableway installations designed to carry persons — Ropes — Part 5:
Storage, transportation, installation and tensioning

EN 12927-6, Safety requirements for cableway installations designed to carry persons — Ropes — Part 6:
Discard criteria

EN 12927-7, Safety requirements for cableway installations designed to carry persons — Ropes — Part 7:
Calculation, repair and maintenance

EN 12927-8, Safety requirements for cableway installations designed to carry persons — Ropes — Part 8:

Magnetic rope testing

EN 12929-1, Safety requirements for cableway installations designed to carry persons — General provisions —
Part 1: Requirements for all installations

EN 12929-2, Safety requirements for cableway installations designed to carry persons — General provisions —
Part 2: Additional requirements for reversible bicable aerial ropeways without carrier truck brakes

EN 12930, Safety requirements for cableway installations designed to carry persons — Calculations
EN 13107, Safety requirements for cableway installations designed to carry persons — Civil engineering works

EN 13223, Safety requirements for cableway installations designed to carry persons — Drive systems and
other mechanical equipment

EN 13243, Safety requirements for cableway installations designed to carry persons — Electrical installations
other than for drive systems

EN 13796-2, Safety requirements for cableway installations designed to carry persons - Carriers — Part 2:
Slipping resistance tests for grips

EN 13796-3, Safety requirements for cableway installations designed to carry persons - Carriers — Part 3:
Fatigue testing

EN ISO 898, Mechanical properties of fasteners made of carbon steel and alloy steel

EN 1SO 5817, Fusion-welded joints in steel, nickel, titanium and their alioys (beam welding excluded) -
Quality levels for imperfections (ISO 5817:2003)



