ICS 45.100 SLOVENSKA TECHNICKA NORMA

Jul 2015

Bezpe énostné poziadavky na zariadenia ur éené
na osobnu lanovu dopravu. Vypo  ¢ty.

STN

STN
EN 12930

27 3018

Safety requirements for cableway installations designed to carry persons - Calculations

Tato norma obsahuje anglicka verziu eurépskej normy.
This standard includes the English version of the European Standard.

Tato norma bola oznamena vo Vestniku UNMS SR &. 06/15

Obsahuje: EN 12930:2015

Oznamenim tejto normy sa rusi
STN EN 12930 (27 3018) z novembra 2005

120934

Urad pre normalizaciu, metrolégiu a skasobnictvo SR, odbor SUTN, 2015
Podla zakona €. 264/1999 Z. z. v zneni neskorSich predpisov sa moZu slovenskeé technické normy
rozmnozovat a rozSirovat iba so suhlasom Uradu pre normalizaciu, metrologiu a skusobnictvo SR.



STN EN 12930: 2015

EUROPEAN STANDARD EN 12930
NORME EUROPEENNE
EUROPA'SCHE NORM January 2015

ICS 45.100 Supersedes EN 12930:2004

English Version

Safety requirements for cableway installations designed to carry
persons - Calculations

Prescriptions de sécurité pour les installations a cables Sicherheitsanforderungen an Seilbahnen fir den
destinées au transport de personne - Calculs Personenverkehr - Berechnungen

This European Standard was approved by CEN on 8 November 2014.

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 CEN-CENELEC Management Centre 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 CEN-CENELEC Management Centre has the same
status as the official versions.

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

. — |

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

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2015 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 12930:2015 E
worldwide for CEN national Members.



STN EN 12930: 2015

EN 12930:2015

Contents

Page
1 Y00 0 7
2 NOFMALIVE TEFEIENCES ...eiiiiiiiii ettt e e e sttt e e st e e e st b e e e sabbe e e e snbbeeeeanbaeeeesntbeeeeane 7
3 Terms and defiNITIONS ..ot e e et e et et e e e snbe e e e e nnbeeeeenreas 8
4 SymDbOoIs and @bDreVIAtIONS .....coiiiiiii e 8
5 GENETAl FEOUITEMIENTS ... eeiti ittt ettt e e bt e e s bbbt e s bbbt e e s bbbt e e s kb et e e e bbb e e e s bbneeesnnneee s 8
51 Application Of this StANAAIT ........cooiuiiiii e ab e e nees 8
5.2 SAFELY PIINCIPIES ..ttt ettt e skttt e e s bbbt e e s bb e e e e s nbn e e e s anneeee s 8
Lo R 1= o= - | PR 8
N N o = V4= Lo I Y o =T -V o 1= PR 9
B5.2.3  SAFELY MEBASUIES ...oeiiiiiiiii ettt et e e e s a bt e e e sabe et e e aa ket e e e sabbe e e e aabbe e e e anbbeeessnbneeaeanes 9
6 General requirements for CalCUIatiONS ......coooiiii i 9
6.1 GENETAL COMIMEBNTS .. ittt ettt e oottt et e e e s e b bbbttt e e e e e s e st e be e et e e e e e s anbbbeeeeeeeseannbnneeeeeeeaannnnes 9
6.2 Calculation METNOAS ...t e e e e st e e e e e e e s bbb et et e e e s e s nnbeneeeeeeeaannnes 9
6.3 Presentation Of CalCUIALIONS ......ooi it e e e e e e e e e 10
6.4 RV L o= 1A o ] T ¢} 20 =] = P 10
6.5 o3 d o] o K= T PP PP UPPPPTTPPPP 10
7 Verification by calCulation fOr TOPES ...t 12
7.1 LCT=T T - | SRR 12
7.2 Actions to be taken into account when calculating the longitudinal profile and rope................ 13
7.2.1 Self weight and imPOSEd 10AUS ...ccoiuiiiiiiiiie ettt e e 13
7.2.2  DYNAMIC EFFECTS .eiiiiiiiiiii ittt e et e e e st e e e e st bt e e e sabb e e e e anbr e e e e sbaeeeean 14
2 T = 13 A o] g I odo 1= i 1T T = o =P SRRS 14
7.2.4  ACHiONS frOM WINA GNG ICE ..o e e e e st e e e e e e e bbb e et e e e e e aannnenees 15
7.3 Tension safety faCtOr — GENEIAI .........uuuiiiiiiiiiiiiiieie ettt e ee e e eeee e e reaeeses e raeseseseessrnrsrsrnrnrnrnnnnns 15
7.4 LI = 1 G (0] L= 15
7.4.1 Tension forces in the rope and Sag ..o 15
7.4.2  Tension safety faClOr ... 15
T.4.3  BeNUIiNg SIS S oottt ——————— 15
7.4.4  MiNIMUM DEANNG FOICES ...uiiiiiiiiie ettt e e st e e e st b e e e e sbneeeeans 16
7.5 Haul and DAllAST FOPES ...ooiiiiiiiiiiiiee ettt e st e e s bt e e s aba e e e s annaeeas 17
7.5.1 Tension forces in the roPe @nd SAQ .. coooiueiii it e 17
7.5.2  TeNSION SAFELY FACTON ...iii ittt e e st e e e st b e e e e abb e e e e sbneeeeans 17
ST T =1 =T o Lo 11 o ] 4 €2 SO PR POPPRPPPPRPN 18
T.5.4  BeANNG SAFBLY ...ttt e et e e b e e e bt e e e s b e e e e e aba e e e e abaeeeean 18
7.6 Carrying-hauling ropes of @erial FOPEWaAY S ......cocoe oo 18
7.6.1 Tension forces in the rope and SaQ ... 18
7.6.2  Tension safety faClOr ... 19
7.6.3  BeNUiNg SIS S oottt ——————— 19
7.6.4  MinimMum DBearing fOrCES .o 19
7.7 HAUI FOPES OF SKI-TOWS ...ttt e e e e e sttt e e e e e e e e e nnbebeeeeaaeaeannn 20
7.7.1  Tension forces in the roPe @nd SAQ «..coeoiieiii it e e e e 20
T.7.2  TeNSION SAFELY FACTON ...iii ittt et e e st e e e st e e e e snbbeeessnbaeeeeans 20
O e T == o o 11 o ] 4 =2 PR PTTPRPPPIR 20
7.7.4  MINIMUM DEANNG FOICES vttt e st e e e st e e e e snbae e e s sbneeeeans 20
7.8 =TS To Y T e o 1= RO PRRTRPPPN 21
7.8.1  TensSion fOrCeS IN the FOPES ..ottt e et e e et e e e e s aaeeeeans 21
7.8.2  TeNSION SAFELY FACTON ....uiiiiiiii ettt e e e e e s et e e e e e e e e s neneeees 21
AR S S T = 1= o Vo [ g o TS 4 €= TP PTUTT 21



7.9
7.9.1
7.9.2
7.9.3
7.10
7.10.1
7.10.2

8

8.1
8.2
8.3

9

9.1
9.2
9.3
9.4

10
10.1
10.2
10.3
10.4
10.5
10.6
10.7
10.8
10.9
10.9.1
10.9.2
10.9.3
10.9.4
10.9.5
10.9.6
10.9.7

11

12

121
12.2
12.3

Tables

STN EN 12930: 2015
EN 12930:2015

Y o U= A o ] T o o 1= PR 21
Tension forces in the ropes, sag, bearing forces, bending Stress ......ccocvcccveeeeivcciiiieeee e, 21
TS T ol g TR V=1 Y/ - (o3 (o ) PSS 21
Smallest nominal diameter of endless evacuation rOPES .......cocccveeiiiiiieiriiie e 22
Conductor, restraint and MarKEr FTOPES ....cci ittt e e b e e neeas 22
TENSION SAFELY TACTON ..eeiiiiiiiei ittt e et e e e st e e e e st b et e e s abb e e e e snreeeeaaes 22
27T Yo [l Lo IR Y =TT OO O TP PP P PPPPP 22
Load transmission 0N the driVe SNBAVE .........oo i 22
Safe transmission Of tangeNntial fOrCE ......coiiiiiii i 22
Permissible friction coefficients at the drive ShEaVe ........cccccviii i 23
[0 T= To [ o= L] =L PRSP R 23
CalCulation Of ArIVE POWET .. ...t e e e s e e e e e e e e s s st ae e e eeeeseansnbeaneeeaeeseasnreaneees 23
(1= oY= T | PSPPSR 23
Continuous power for cableway installations in non-continuous operation..........ccccccceeevcvvvnnen. 24
Continuous power for cableway installations in continuous operation............occcvvveeeeeevevcivnnnnnn. 24
ACCEIEIALION POWET ...ttt ettt ettt e sttt e e s b b et e o bbbt e e ek b et e e e kb et e e s bbb e e e s sbe e e e s nbbeeesnnreee s 24
Actions of ropes and carriers on Civil engineering WOrKS .........cooiiuiiiiiiiiiie e 24
LCT=] 0T - | PSS 24
Actions due to tension fOrces iN the TOPES ..oooueiii i 25
Wind fOrces 0N roPES QNG CAITIEIS ...uuiiiiiiiiii ettt e et e e e bb e e e s ebn e e e s nnnneee s 25
Friction forces of ropes on the Civil engineering WOrkS ... 25
ToT I o BT = 11 F T 0 T Y = 25
Starting and braking fOrCeS ... 25
Dynamic effects during OPEration ......ccccoieieie i s 25
Actions resulting from installation and maintenance WOrk ..........ccccooiiiiiiiiiiiiiiiiiicre s 26
F X oTod [0 1=T g ] #= L R=Toa 1T ] K- TP OPPUPPPPUPTPO 26
(CT=T o] - | TP PUT TP PPPPP 26
BIaKiNg FOTCES oottt ettt e bt e e e bt e e ek et e s e b b e e e e e bt e e e e nb e e e e e nneas 26
Actions due to derailment of rope onto the rope CatCher ... 26
Actions due to derailment of rope onto the rope catcher arm of a compression support.......... 26
Actions due to a complete deropement of a moving rope on oNe Side.......occceveviiieeeiiiieee e, 27
Breakage of a conductor cable anchored to @ SUPPOIt STFUCTUIE ....eveveiiiviie i 27
(@Y= o= ToTod (o F=T o | 2= L= Tox {1 ] 1= PSS 27
DEefOrmMatioNS Of SUP P OIS e s 27
Technical documents for the line Profile ... 27
FOr fUNICUIAT FTAITWAY'S ... 27
Lo Y= U= A= LI 0 0T = iV N £ 27
o] ] U (0 1LY L= PR PR PPPTPPPPP 27

Table ZA.1 — Correspondence between this European Standard and Directive 2000/9/EC relating to
cableway installations designed tO CArrY PEIrSONS .....ciiiiiiie ittt 29



STN EN 12930: 2015
EN 12930:2015

Foreword

This document (EN 12930:2015) has been prepared by Technical Committee CEN/TC 242 “Safety
requirements for cableway systems for passenger transportation”, the secretariat of which is held by AFNOR.

This European Standard shall maintain the status of a National Standard, either with the publication of an
identical text or by recognition up to July 2015, and any opposing National Standards shall be withdrawn by
July 2015.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document is intended to replace EN 12930:2004.

This document 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 2000/9/EC.

For the relationship with the EU Directive 2000/9/EC, see informative Annex ZA, which is an integral part of
this document.

The following main changes have been made to EN 12930:2004:

— In Clause 3 the term and definition “curvature ratio” has been replaced with the term “diameter ratio” and
is defined in EN 1907.

— In Clause 3 the term and definition “safety component” has been removed, as the term and definition is
defined in EN 1907 and/or in the Directive 2009/9/EC.

— 1In5.2.2, 6.2 b) and 7.4.1 a) for the combinations of actions, the reference to their compatibility has been
included.

— In 6.2 the requirement on calculation methods with regard to precision has been added.

— In 6.5 the wind force and the dynamic pressure are shown in simplified form and the possible deviation as
a result of cableway-specific circumstances has been added.

— In 6.5 the usually assumed minimum dynamic pressure out of operation has been specified as
1,20 kN/m2,

— In 6.5 consistency with EN 12929-1 has been achieved with regard to the reduction coefficient.

— In 6.5.5.3 the requirements for the ice load dependent on the nominal rope diameter have been changed,
whereby provisions of international and national Standards (ISO 12494, EN 50341) have been taken into
account.

— In 7.1.1 the non-essential details concerning the precision of the calculation of rope angles have been
removed and the information concerning the step size for the calculation of longitudinal profile has been

simplified with concentrated loads.

— In 7.1.4 due to the technical development of calculation programmes, the use of simplified calculation
methods has been restricted.

— In 7.1.5 consistency with EN 1908 has been achieved.
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In 7.1.6 requirements to avoid rope spans which are too long and a too heavy concentration of carriers
has been explained in more detail. The requirements for uni-directional aerial ropeways which are also
operated with individual carriers have been compared with the requirements for group ropeways and
cableways with carrier groups.

In 7.2.3 the assumed friction coefficients for the line and rope calculations have been added.

In 7.2.4 the reduction factor for the wind force in the “out of operation” load case has been added to the
requirements.

In 7.3 consistency with series EN 12927 has been achieved.

In 7.4.1 b) the technically unfounded restriction on track ropes with fixed ends has been removed.

7.4.4 has been revised in order to clarify the previous requirements.

In 7.5.2 the restriction of the smallest permissible tension safety factor whilst taking into consideration the
wind and ice out of operation and in the case of cord tension as a result of differing groove diameters of
multi-grooved drive sheaves has been added.

In 7.5.2 ¢) and 7.6.2 c¢) the maximum tension safety factor on the long splicing has been restricted.

In 7.5.4 the requirements concerning the verification of safe support of moving ropes in the case of
suspended haul rope supports have been added.

In 7.6.1 b) the partially incomplete specifications with regard to load positions for the approximation
methods have been removed.

In 7.6.2 the restriction of the smallest permissible tension safety factor whilst taking into consideration the
wind and ice out of operation has been added.

In 7.7.4 the technically unfounded requirement of the smallest bearing force for compression line support
structures in the area of the loading area of ski-tows has been removed.

The former 7.9.2 regarding the limit profile of the ropes of evacuation railways has been moved to
EN 12929-1 to the remaining specifications with regard to the limit profile.

In 7.9.2 a) the smallest permissible tension safety factor for endless evacuation ropes has been
amended.

The identification of the smallest nominal diameter of endless evacuation ropes has been moved to the
new 7.9.3.

The former 7.10.1 regarding the limit profile of the conductor, restraint and marker ropes has been moved
to EN 12929-1 to the remaining specifications with regard to the limit profile.

In 8.2.1 the list of the permissible friction values on the drive sheaves in the case of a complete loss of
pressure in the hydraulic tensioning devices has been added.

In 10.9.3 and 10.9.4 the actions as a result of a derailment on the towing ropes has been restricted.

In 10.9.5 the actions as a result of a complete deropement have been specified in more detail and
simplified.

10.9.6 has been removed as an accidental action, as if with detachable cableways which have a garaging
possibility, the empty carriers on the rope are subjected to a wind “out of operation”, no further
standardised specifications have been made.
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— In Annex A the A-deviation for Germany has been removed.
— Annex ZA has been updated.

This European Standard forms part of a series of European Standards concerning safety requirements for
cableway installations designed to carry persons. This series of Standards comprises the following parts:

EN 1907 — Terminology

EN 12929 (all parts) — General requirements

EN 12930 - Calculations

EN 12927 (all parts) — Ropes

EN 1908 — Tensioning devices

EN 13223 — Drive systems and other mechanical equipment
EN 13796 (all parts) — Carriers

EN 13243 — Electrical equipment other than for drive systems
EN 13107 — Civil engineering works

EN 1709 — Precommissioning inspection, maintenance and operational inspection and checks
EN 1909 — Recovery and evacuation

EN 12397 — Operation

EN 12408 — Quality assurance

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

In respect of ski-tows, the drafting of this document has been guided by the works of the International
Organisation for Transportation by Rope (OITAF).

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the following
countries are bound to implement this European Standard: Belgium, Bulgaria, Denmark, Germany, the former
Yugoslav Republic of Macedonia, Estonia, Finland, France, Greece, Ireland, Iceland, Italy, Croatia, Latvia,
Lithuania, Luxemburg, Malta, the Netherlands, Norway, Austria, Poland, Portugal, Romania, Sweden,
Switzerland, Slovakia, Slovenia, Spain, Czech Republic, Turkey, Hungary, United Kingdom and Cyprus.
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1 Scope

This European Standard specifies the general safety requirements applicable to the calculations for cableway

installations designed to carry persons. This document is applicable to the various types of cableway

installations and takes into account their environment.

It contains:

— general requirements for calculations and their presentation;

— general requirements relating to the actions that shall be taken into account in the calculation of
components as a basis for the requirements of the standards EN 13223, EN 13107, EN 12927 (all parts)
and EN 1908;

— requirements relating to verification of ropes by calculation;

— requirements relating to the determination of the drive power;

— requirements for the actions of the ropes and carriers on the support structures and for the deformations
of these support structures.

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

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

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

EN 1907, 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

EN 1990, Eurocode: Basis of structural design

EN 1991-1-1, Eurocode 1: Actions on structures — Part 1-1: General actions — Densities, self-weight and
imposed loads for buildings

EN 1991-1-4, Eurocode 1: Actions on structures — Part 1-4: General actions — Wind actions

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

EN 12408, Safety requirements for cableway installations designed to carry persons — Quality control
EN 12927 (all parts), Safety requirements for cableway installations designed to carry persons — Ropes

EN 12929 (all parts), Safety requirements for cableway installations designed to carry persons — General
requirements

EN 13107, Safety requirements for cableway installations designed to carry persons — Civil engineering
works
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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 equipment
other than for drive systems

EN 13796 (all parts), Safety requirements for cableway installations designed to carry persons — Carriers

koniecnahladu - textdalej pokracuje vplatenejverzii STN





