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Foreword 

This document (EN 13107:2015) 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text or by endorsement, at the latest by December 2015, and conflicting national standards shall be withdrawn 
at the latest by December 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 supersedes EN 13107:2004. 

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 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. 

With respect to EN 13107:2004, the following significant amendments have been made: 

 Since the present standard was enacted, the Eurocodes 0 to 9 have come into force, which is why they 
have lost the status of a pre-standard “ENV”. The Eurocodes are binding in regard to the design and sizing 
for the entire construction, but also for the area of cableway installations. Many adjustments in this revision 
phase justify themselves because the updates in relation to these standards resulted in numerous editorial, 
conceptual, as well as substantive changes. 

 Due to various inaccuracies in the translation from English (2004: Original document), some textual 
changes had to be made in the German and French versions. 

 In the German version, a “muss-Formulierung” [“must formulation”] was used consistently at Germany’s 
request for the requirements with mandatory character. In the French version, “doit” is used for this. 

 The German spelling rules were taken into account where necessary with “ß” instead of “ss”. 

 In 5.3.3, the working life of some structural parts has been adjusted to current knowledge. 

 In 7.2.3.2, the variable actions of the rope forces in determining the amount of hydraulic braced systems 
may relate to the nominal base clamping force and not to the upper limit. 

 Clause 7 defines, under the payloads, the horizontal action on railing in public areas and in the working 
platforms, the snow load that is to be considered, as well as the accidental action on attachment points. 

 In Clause 7, it has been pointed out that environmental influences are to be established through expert 
opinion or – if available – national regulations may / shall be used. The environmental impacts have been 
added to the parameters; in particular the relevant return period has been determined according to whether 
the action represents a variable or accidental action. 

 In Clause 7 "Actions and environmental influences," there were some reallocations of accidental to variable 
actions (e.g. simultaneous incursion of the operational and safety brake, frequently occurring avalanche 
impacts, etc.). 
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 In 7.2 the size of the nosing force has been defined, instead of referring to the carrier standard 
EN 13796-1. The nosing force is caused by irregularities in the track and shall therefore be determined 
by EN 13107. Moreover, it has primary effects on the concept and the execution of the track as well as 
the engineering structures. 

 In 9.4.4.2, the permitted value of the support deformation was increased for combined support / 
compression towers. Moreover, it no longer deals with the threshold values, but with the indicative 
values for the specified support deformations. 

 Subclause 9.5 “Verification of fatigue” has been completely rewritten and updated in accordance with 
the state of the art. 

 In 10.2, some specific rules for manufacturing processes as well as steel grades and quality were 
adjusted or deleted to comply with Eurocode 3 which was enacted, since the relevant standard is 
precise and detailed in this regard. 

 Subclauses 11.1 to 11.3, were revised based on the current EN 1997-1 and adapted to the needs of the 
area of cableway installations. 

 11.4 has been re-added to the standard for the public sector because it provides relevant reference to 
EN 13107 in EN 12929-1. 

 11.6 has been restructured and redrafted. Reference is made to the standard CEN/TC 256/DC 1 for the 
concept and execution of the track superstructure. 

 Subclause 11.8 “Miscellaneous” has been removed altogether. It mainly dealt with the requirements for 
fire protection, which have been newly recorded in Section 7 (“Fire” with respect to the three 
aforementioned cableway installation systems). 

 In Clause 7, and in Subclause 9.6, references to fire risks that are typical for cableway installations as 
well as to CEN/TR 14819-1 and CEN/TR 14819-2 have been made. Reference is also made to the 
national regulations. 

 In Clause 12, 12.1 as well as Figure 2 “Safety distances with vehicles” has been deleted. Similar 
requirements are contained in EN 12929-1. At this point, a “General” subclause with general principles 
for employee protection has been added. 

 Annex A has been editorially revised and adapted to the new terms and definitions. 

 Annex B has been adapted to the new terminology in EN 1990 and three new terms and definitions 
have been added (rope shoe, track rope saddle, friction coefficient). For texts that are quoted from EN 
1990 almost word for word, DE applications concerning a “must formulation” had not been 
implemented. 

 Annex C (Deviation A) has been deleted. 

 Annex ZA has been updated. 

This European Standard is part of a series of standards concerning safety requirements for cableway 
installations designed for passenger transport. This series consists of the following standards: 

— EN 1907, relating to Terminology 

— EN 12929 (all parts), relating to General requirements 

 — EN 12930, relating to Calculations 

— EN 12927 (all parts), relating to Cables 
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— EN 1908, relating to Tensioning devices 

— EN 13223, relating to Drive systems and other mechanical equipment 

— EN 13796 (all parts), relating to Carriers 

— EN 13243, relating to Electrical equipment other than for drive systems 

— EN 13107, relating to Civil engineering works 

— EN 1709, relating to Pre-commissioning inspection, maintenance,  operational inspection and checks 

— EN 1909, relating to Recovery and evacuation 

— EN 12397, relating to Operation 

— EN 12408, relating to Quality control 

Together these form a series of standards applicable to the design, manufacturer, installation, maintenance and 
operation of cableway installations designed for passenger transport. 

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: 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 the United Kingdom.
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1 Scope 

This European Standard specifies the safety requirements applicable to civil engineering works for cableway 
installations designed to carry persons. In doing so, the various types of cableway installations and their 
environment are taken into consideration. 

It includes requirements relating to the prevention of accidents and the protection of workers, notwithstanding 
the application of national regulations. 

National regulations regarding building or construction or that are designed  to protect particular groups of 
people remain unaffected. 

It does not apply to cableway installations for transportation of goods or to lifts. 

This European Standard is applicable to: 

 new cableway installations designed to carry persons; 

 alterations to existing cableway installations, as far as the safety of civil engineering works or parts of 
them is involved and no contrary specifications apply. 

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 795, Personal fall protection equipment – Anchor devices 

EN 1090-1, Execution of steel structures and aluminium structures – Part 1: Requirements for conformity 
assessment of structural components 

EN 1090-2, Execution of steel structures and aluminium structures – Part 2: Technical requirements for steel 
structures 

EN 1536, Execution of special geotechnical work – Bored piles 

EN 1537, Execution of special geotechnical works - Ground anchors 

EN 1709, Safety requirements for cableway installations designed to carry persons — Pre-commissioning 
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 1990:2002, Eurocode: Basis of structural design 

EN 1991 (all parts) Eurocode 1 - Actions on structures 

EN 1992 (all parts), Eurocode 2: Design and Construction of reinforced concrete structures  

EN 1993 (all parts), Eurocode 3 - Design and Construction of reinforced concrete structures 
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EN 1993-1-9:2005, Eurocode 3: Design and Construction of reinforced concrete structures - Part 1-9: Fatigue 

EN 1994 (all parts), Eurocode 4: Design of composite steel and concrete structures 

EN 1995 (all parts), Eurocode 5: Design of timber structures 

EN 1996 (all parts), Eurocode 6 - Design of masonry structures 

EN 1997 (all parts), Eurocode 7 -  Geotechnical design  

EN 1998 (all parts), Eurocode 8 - Design of structures for earthquake resistance 

EN 1999 (all parts), Eurocode 9 - Design of aluminium structures 

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 12699, Execution of special geotechnical work (special geotechnical work): Displacement piles 

EN 12927 (all parts), Safety requirements for cableways installation designed to carry persons — Ropes 

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

EN 12930, Safety requirements for cableway installations designed to carry persons — Calculations 

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

EN 13243, Safety requirements for cableways installation designed to carry persons — Electrical equipment 
other than for drive systems 

EN 13670, Execution of concrete structures 

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

EN 14199, Execution of special geotechnical labour (special geotechnical work) — Micropiles 

CEN/TR 14819 (all parts), Safety recommendations for cableway installations designed to carry persons - 
Prevention and fight against fire 

EN ISO 80000-1, Quantities and units — Part 1: General (ISO 80000-1) 

3 Terms and definitions 

For the purposes of this standard, the terms and definitions given in EN 1907, EN 1990 and EN 1991 (all parts) 
apply. 

NOTE Other terms and definitions relating to this standard are listed in B.2. 

4 Units and symbols  

SI units shall be used in accordance with EN ISO 80000-1. 

Symbols used in this standard conform to the Structural Eurocodes EN 1991 (all parts) to EN 1999 (all parts) 
and are defined where they appear for the first time in the text. 
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5 General requirements 

5.1 Application of this standard 

The requirements of this European Standard apply to all cableway installations along with EN 1709, EN 1908, 
EN 1909, EN 12397, EN 12408, EN 12927 (all parts), EN 12929 (all parts), EN 12930, EN 13223, EN 13243 
and EN 13796 (all parts). 

5.2 Safety principles 

The safety principles set out in EN 12929-1 apply. The design and execution of all cableway installations shall 
meet the essential requirements as specified in the EU Cableways Directive 2000/9/EC and the EN 1990.  

NOTE More information is given in B.3. 

5.3 Safety analysis 

5.3.1 Reliability differentiation 

The reliability required for the civil engineering works of cableways shall be obtained by design and execution 
according to EN 1990 to EN 1999 (all parts) and this European Standard. 

NOTE More information is given in B.4. 

5.3.2 Design situations 

Design situations are classified as follows: 

 persistent situations which refer of the conditions of normal use; 

 transient situations which refer to temporary conditions applicable to the structure, e.g. during construction 
or repair; 

 accidental situations which refer to exceptional conditions applicable to the structure or to its environment, 
e.g. to fire, derailment, impact, avalanches, local failure; 

 seismic situations, which refer to conditions applicable to the structure when subjected to seismic events. 

5.3.3 Design working life 

5.3.3.1 The design working life is the assumed period for which a structure is to be used for its intended 
purpose with anticipated maintenance but without major repair being necessary. 

When specifying the working life, the current “state of the art” shall be taken into consideration. As a minimum 
the expected fatigue loads shall be taken as a basis for the verification of fatigue in the considered period. 

5.3.3.2 It is recommended to adopt the following periods for the civil engineering works of cableways and 
to define them in the utilization plan (requirements specification): 

 20 years for interchangeable / renewable components (e.g. seals, joints, drainage systems, bearings etc.); 

 30 years in general and for all structures or parts of structures which absorb actions induced by ropes; 

 50 years for buildings as well as for support structures of bicable, double monocable and funicular railways. 

5.3.4 Durability 

5.3.4.1 The durability of structures shall be determined in accordance with EN 1990. 
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5.3.4.2 EN 1990 to EN 1999 (all parts) as well as the present European Standard set appropriate measures. 

NOTE More information is given in B.4. 

6 Combinations of actions and safety measures 

6.1 Combinations of actions  

For the purpose of this European Standard, the actions and combinations of actions are specified in Clauses 7 
and 9. Each combination of actions is made up of the permanent actions, one dominating, variable action (main 
action) or one accidental action, possibly combined with accompanying variable actions (accompanying 
actions). Each combination of actions leads to a design situation, which shall be verified.  

6.2 Safety measures 

Safety measures shall be taken into account in order to avoid or to limit the consequences of hazards and 
hazard scenarios. Particular regard shall be paid to the maintenance of civil engineering works. 

NOTE More information is given in B.5.  

7 Actions and environmental influences 

7.1 General 

7.1.1 Principal classifications 

7.1.1.1 An action (F) is: 

a) a direct action, e.g. a force or load applied to the structure; or 

b) an indirect action, e.g. an imposed or constrained deformation, or an imposed acceleration caused, for 
example, by temperature changes, moisture variation, uneven settlement or earthquakes. 

7.1.1.2 Actions are classified by: 

a) their variation in time  

1) permanent actions (G), e.g. self-weight of the structure as a result of immovable fittings, ancillary and 
fixed equipment or ground actions; 

2) variable actions (Q), e.g. imposed loads, actions induced by ropes, traffic loads, wind actions or snow 
actions; where a distinction has to be made as to whether these actions take place “in operation” or “out 
of operation”; 

3) accidental actions (A), e.g. due to onboard brakes as well as jammed grips, derailment, avalanches, 
explosions or impact from vehicles. 

b) their spatial variation 

1) fixed actions, e.g. self-weight; 

2) free actions, e.g. imposed loads, wind actions and snow actions; 

c) their nature and/or the structural response 

1) static actions, which do not cause significant acceleration of the structure or structural member; 
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2) dynamic actions, which cause significant acceleration of the structure or the structural member. 

7.1.2 Characteristic and representative values of actions 

7.1.2.1 The characteristic value of an action is its main representative value. 

7.1.2.2 Characteristic values of actions (Fk) are specified: 

 in EN 12930; 

 in EN 1991-1 (all parts) as well as EN 1991-2 and EN 1991-3 as a mean value, a higher or a lower value, 
or a nominal value (which does not refer to a known statistical distribution); 

 in the design, provided that the provisions specified in EN 1990 are observed by competent persons. 

7.1.2.3 For permanent actions the characteristic value (Gk) shall be determined as follows:  

a) if the variability of G is small, one single value Gk (nominal value) may be used; 

b) if the variability of G is not small, two values shall be used; an upper value Gk,sup and a lower value Gk,inf. 

7.1.2.4 For variable actions, the characteristic value Qk corresponds to: 

a) either an upper value, with an intended probability of not being exceeded, or a lower value with an intended 
probability of not falling below during some reference period; 

b) or a nominal value, which may be specified in cases where a probability distribution is not known. 

7.1.2.5 For accidental actions, the representative value is generally a characteristic value (Ak), which 
corresponds to a specified value (nominal value). 

7.1.2.6 For variable multi-component actions, the characteristic action is represented by a group of values, 
to be considered alternatively in the design calculation. Actions, which are directly dependent of each other in 
the considered load state, form a group of values which shall be treated as a single, variable action. 

7.1.2.7 In most common cases the other representative values of a variable action are: 

− the combination value, generally represented as a product ψ0 Qk; 

− the frequent value, generally represented as a product ψ1 Qk; 

− the quasi-permanent value, generally represented as a product ψ2 Qk. 

7.1.3 Environmental influences 

The environmental influences which can affect the durability of the structure shall be considered in the choice of 
structural materials, their specification, the structural concept and detailed design. EN 1992 (all parts) to 
EN 1999 (all parts) specify the relevant measures. 

NOTE Full information on the subjects mentioned in 7.1 is given in EN 1990 and its annexes. 

7.2 Actions for aerial ropeways 

7.2.1 General 

Actions for aerial ropeways are classified according to 7.1.1.2 a): 
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a) permanent actions; 

b) variable actions; 

c) accidental actions. 

7.2.2 Permanent actions 

7.2.2.1 General 

Permanent actions act throughout a given design situation; their variation in magnitude with time is negligible in 
relation to the mean value, or their variation is always in the same direction (monotonic) until the action attains a 
certain limit value. 

As a general rule, the following actions are considered to be permanent actions: 

7.2.2.2 Self-weight 

The self-weight of a structure includes the loads arising exclusively from the mass of the structural elements 
and can be represented in most cases by a single characteristic value, calculated on the basis of the nominal 
dimensions and the densities (weights) given in EN 1991-1-1. 

The self-weight of non-structural elements as far as their position is fixed shall be considered as characteristic 
values. This refers, for example, to partition walls and panelling, railings, safety barriers, lifts and moving 
staircases, fittings as well as ancillary and fixed equipment. Whenever one of the elements listed above is 
movable, the corresponding actions shall be considered as variable actions (imposed loads). 

7.2.2.3 Ground actions 

These actions include the pressure on basement walls and foundations induced by earth loads as well as pore 
water pressure and other ground actions. 

As a general rule, the characteristic values of ground actions shall be taken in accordance with EN 1997-1. 

7.2.3 Variable actions 

7.2.3.1 General 

Variable actions are those actions which are not likely to act throughout a given design situation; their variation 
in magnitude with time may not be negligible, or their variation may not always take place in the same direction. 

As a general rule, the following actions are considered as variable actions: 

7.2.3.2 Actions induced by ropes and carriers 

Each rope action shall be considered as an individual case (see also 9.2.5). Dynamic actions as well as friction 
actions shall be considered where relevant (see 7.2.3.3 and 7.2.3.4). The most unfavourable load arrangement 
“in operation” or “out of operation" shall be taken into account for the design of structural elements. 

a) actions induced by the carrying-hauling rope(s) of continuous or pulsed movement aerial ropeways; 

b) actions induced by the track- and haulage rope(s) of pulsed movement or reversible aerial ropeways; 

c) actions induced by other ropes such as tension ropes, recovery ropes, evacuation ropes or signalling 
ropes; 

d) actions induced by carriers affecting the structure directly. 
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The determination of the characteristic values of the previously mentioned actions - provided they are not 
specified in this standard - shall be taken in accordance with EN 12930. In the case of hydraulically relaxed 
installations, the verification of the civil engineering works shall take place with the nominal tensile force of the 
rope. The partial factor of γ = 1,5 in the structural safety verification shall cover the variation of the monitored 
base clamping force up to 10 %. 

7.2.3.3 Dynamic actions 

Dynamic actions include: 

a) dynamic actions which are induced by the passage of carriers on line support structures. The characteristic 
value of the global rope action shall thereby be increased or reduced by the characteristic value of the load 
of an empty or loaded carrier, which shall be multiplied by the dynamic coefficients Φ given below. The 
combination which gives the most unfavourable action effect on the structural element considered shall be 
taken into account. 

1) for monocable and double monocable aerial ropeways: 

i) for compression towers, combined support/compression towers, as well as similar structures  
Φ = 1,0; 

ii) for support towers and similar structures, Φ = 0,5; 

2) for bicable aerial ropeways: 

i) for line support structures and similar structures, Φ = 0,2; 

b) dynamic actions which are induced by longitudinal forces due to the passage of grips.  

These forces act perpendicularly to the rope support action, on the line support structures and similar 
structures. The forces act on both sides of a line support structure and in the direction of travel. The 
characteristic values shall be taken as follows: 

1) 50 % of the actual load on one roller for compression or support/compression towers; 

2) 25 % of the actual load on one roller for support towers. 

Lower values shall be justified. 

7.2.3.4 Friction effects 

Friction effects are generally defined as a rope action multiplied by the friction coefficient.  

The nominal values of friction coefficients shall be taken in accordance with EN 12930, where the friction of the 
rope in the rope shoes shall also be considered “out of operation” and, on account of the considerable 
distribution between static and dynamic friction, a higher partial factor γQ of 2,5 shall be applied in Table 1. 

7.2.3.5 Imposed loads 

The characteristic values of imposed loads shall be determined in accordance with the use categories of 
EN 1991-1-1, if the builder does not set forth higher demands on the structure. 

The stipulated characteristic values shall be specified in the utilization plan (requirements specification) (see 
A.3.2).  

a) The characteristic value of the horizontal action on fall protection in public areas (railings and balustrades) 
shall be considered as follows: 
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1) qk = 0,5 kN/m As a horizontal line force acting transversally on the component. If crowds are 
possible, the appropriate use categories shall be determined in accordance 
with EN 1991-1-1. 

b) The characteristic values of the imposed loads on work platforms shall be considered as follows: 

1)  qk = 2,0 kN/m2 as a distributed load or, where relevant;  

2)  Qk = 2,0 kN as a concentrated load in the most unfavourable position on a square area of 
0,2 m lateral length; 

3)  qk = 0,5 kN/m as a horizontal line force acting transversally on the railings; 

4)  Ak = 10,0 kN as a concentrated load for a single person (designed as an accidental action) for 
each attachment point (for several people correspondingly higher). 

c) The characteristic value of the imposed load for nets in front of stations amounts to the concentrated load 
2,0 kN, where if applicable, an additional snow load shall be taken into consideration. 

7.2.3.6 Forces against guides 

These include forces that are due to the impact of a carrier against the guides. They shall only be considered 
where the guides do not allow the maximum transversal oscillation as specified in EN 12929-1. 

The characteristic values of these forces shall be obtained from dynamic considerations, where shock-
absorbing elements may be taken into consideration. 

7.2.3.7 Wind actions 

These include wind actions “in operation” and “out of operation”, which shall be applied to stations, line support 
structures and their equipment. In doing so, any enlargements to the reference areas as a result of snow 
accumulations or ice sheets shall be taken into consideration.  

The wind actions shall be established starting with a basic wind velocity (vb or vb,0), which corresponds to a 
characteristic value of the 10-minute mean wind velocity. The basic wind speed is independent of wind direction 
and time of year, and is relative to 10 m above ground on a ground of terrain category II [in accordance with EN 
1991-1-4] and an annual exceedance probability of 0.02 (commonly referred to as a return period of 50 years). 

In accordance with EN 1991-1-4, the characteristic value of the global wind force (Fw) - taking into consideration 
the peak speeds of a few seconds - shall be obtained from: 

(1) 

In doing so: 

cscd the structural coefficient specified in EN 1991-1-4; 

cf the aerodynamic force coefficient specified in EN 1991-1-4; 
qp(ze) the peak velocity pressure at the reference height ze specified in EN 1991-1-4; 

Aref  the reference area specified in EN 1991-1-4.  
 

Please note: 

a) The characteristic value of wind actions on ropes and carriers shall be determined in accordance with 
EN 1991-1-4 or on the basis of an expert opinion; in doing so, the reductions in the oblique spans l* in 
accordance with EN 12930 in the load case “out of operation” shall be taken into consideration. 
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b) The aerodynamic force coefficient for ropes shall be carried out as specified in EN 1991-1-4 or appropriate 
expert opinions, those for carriers as in EN 13796-1 or the manufacturer´s specifications established from 
tests. The aerodynamic force coefficient for civil engineering works shall be determined in accordance with 
EN 1991-1-4. 

c) The characteristic value or the nominal value (qw,min) of the dynamic pressure (maximum speed pressure) 
“in operation” shall be taken as at least  

q ≥ 20,25 kN m  (2) 

provided no greater values are determined in the utilization plan (requirements specification). 

d) The characteristic value of wind forces “out of operation”, affecting the infrastructure, shall be taken from 
the EN 1991-1-4, where national or regional wind maps shall be taken into consideration and/or respective 
expert opinions should be consulted. 

The nominal values specified in EN 12929-1 and EN 12930 for dynamic pressures are recommended 
minimum values and can be applied only for the respective verification procedures, provided the national 
annex does not specify other values. If the wind actions established in the expert opinions in concrete 
areas (in situ) produce greater values, these shall be applied for the infrastructure. 

e) When combining wind and ice actions “out of operation”, the local environmental conditions shall be 
taken into consideration, where the Footnote “a” in Table 1 may be applied.  

7.2.3.8 Snow actions 

These actions include snow actions to be taken into account for the platforms of line support structures and for 
stations as well as the actions induced by snow creep and slipping on structures or parts of structures. 

a) The characteristic value of snow actions, based on an annual exceedance probability of 0,02, shall be taken 
in accordance with EN 1991-1-3. In doing so, national snow maps and local conditions shall be taken into 
account and/or the expert opinions obtained. 

b) The characteristic value of actions induced by snow creep and slipping shall be specified by expert opinions. 

c) The characteristic snow action (qk) on narrow work platforms can be assumed as follows: 

kq b ρ= ⋅  (3) 

In doing so: 

b the platform width 

p the unit weight of the snow (taken as 4 kN/m3). 

7.2.3.9 Ice loads 

Ice loads that act on structures and the external equipment of stations shall be taken into account; as well as 
their shape (e.g. the increase of surface of a steel bar or a rope). 

The characteristic value or the nominal value of ice loads can be determined from expert opinions or taking into 
consideration the local conditions in the utilization plan (requirements specification). The characteristic value of 
ice loads shall be defined based on an annual exceedance probability of 0,02. 

NOTE Information on ice loads can be found in ISO 12494 and EN 12930, provided that Member States do not 
stipulate further specific provisions in the National Annex (nominal or characteristic values). 
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7.2.3.10 Forces due to driving and breaking 

The characteristic values of forces generated by driving and the use of the operating and/or safety brake shall 
be determined in accordance with EN 12930 and EN 13223.  

7.2.3.11 Actions resulting from maintenance work - tensioning, lifting, pulling down 

The characteristic values for the effects generated by tensioning, as well as lifting and downward pulling on the 
cables as well as by equipment components or vehicles (during maintenance) shall be taken from EN 1908 and 
EN 12930. If additional requirements (other load situation) are stipulated at the anchor points in the user 
agreement (technical specification), the design shall take these into consideration. 

7.2.3.12 Buffer forces 

Buffer forces are generated during normal operation by the impact and/or the movement of a vehicle against 
the station buffer.  

The characteristic values for the aforementioned forces shall be determined in accordance with EN 13223. 

7.2.4 Accidental actions 

7.2.4.1 General 

Accidental actions are normally of limited duration and associated with a significant potential for causing 
damage, but also however with a low probability of occurrence within the planned lifespan of the structure 
and/or plant. The characteristic values for natural phenomena shall be taken from national regulations, and the 
probability of these being exceeded - where not appropriately defined - shall be equal to or lower than 0,01 (re-
occurrence interval of at least 100 years). 

In the case of accidental actions, damage to structures cannot be excluded. Structures should be designed and 
executed so that they are not subjected to a disproportionate amount of damage as a result of accidental 
actions. 

As far as suitable measures to reduce or prevent the hazards or their effects are concerned as well as the 
construction principles that are to be applied, reference is made to the requirements of the EN 1990. 

As a general rule the following actions are considered as accidental actions: 

7.2.4.2 Actions against buffers (accidental) 

In extreme cases actions against buffers are induced by: 

 impact of a counterweight or a tensioning carriage in an exceptional situation; 

 impact of a carrier against the buffers in a station in an exceptional situation. 

The design values of the forces specified above shall be determined based on the mass of the carrier and the 
velocities. 

7.2.4.3 Wind actions out of operation on unloaded carriers  

The characteristic value of wind actions “out of operation”, applied on unloaded carriers with detachable grips, 
which do not usually remain on the rope, shall be taken into consideration.  

7.2.4.4 Onboard braking forces 

They include forces that in exceptional situations are induced by the operation of a carrier truck brake. 
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The characteristic value of those forces induced by the operation of a carrier truck brake on a track rope saddle, 
including the additional effects of the mass of a loaded carrier, shall be taken considering the maximum 
coefficient of friction in accordance with the statements in EN 13796-1. 

7.2.4.5 Forces due to deropement 

These include the action supporting a rope as well as the friction effect of a deroped haulage rope or carrying-
hauling rope on the rope-catcher or the catcher arm. The design values of the forces specified above shall be 
taken in accordance with EN 12930. 

7.2.4.6 Jamming grips 

The design values of the forces induced by the impact of jamming grips on the catcher arms (on monocable 
and double monocable aerial ropeways) shall be taken in accordance with EN 12930. If the grips cannot pass 
by the rope-catcher or the catcher arm, these forces shall also be taken into consideration with the forces in 
accordance with 7.2.4.5. 

7.2.4.7 Complete deropement of a single rope on one side  

This load case deals with the full or partial removal of load from one side of a line support structure, combined 
with the most unfavourable rope support reaction on the opposite side.  

The design values of the action effects shall be taken into account in accordance with EN 12930. 

7.2.4.8 Severance of a signal rope 

The design value of the force due to the severance of a signal rope shall be taken in accordance with 
EN 12930. 

7.2.4.9 Avalanches, rock slides and debris flows 

The design values of the actions induced by powder snow avalanches or dense snow avalanches (as 
accidental actions based on a mean return period of 100 to 300 years) and falling stones/debris flows, shall be 
specified by expert opinions.  

7.2.4.10 Seismic actions 

The design values of seismic actions as well as the measures to be adopted shall be taken in accordance with 
EN 1998-1, EN 1998-5 and EN 1998-6. As a general rule, the mass and stiffness of ropes and guys may be 
neglected. For aerial ropeways, at least importance category II shall be used. 

NOTE  The importance category in accordance with EN 1998-1 may be defined by the Member State in the national 
annex or based on expert opinions.  

7.2.4.11 Impact of vehicles 

For some hazards, the design values for the impact of vehicles of all kinds against line support structures or 
similar structures shall be taken into consideration in accordance with EN 1991-1-7. 

7.2.4.12 Fire 

In the design of a cableway, measures for fire protection (fire compartments, choice of materials, escape 
routes, etc.) and fire-fighting shall be provided and the applicable national fire prevention regulations shall be 
taken into consideration. With respect to fire protection, special requirements apply for escape routes and those 
areas in which traction, support, towing, or bracing ropes are found along with people. In particular, attention 
shall be drawn to the fact that ropes and rope end fixings will be able to withstand the effects of heat from a fire 
for only a brief period of time. For safety recommendations, CEN/TR 14819-2 is referenced. See 9.6 regarding 
evidence on support structures in the case of fire. 
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7.2.4.13 Overpressure or underpressure of hydraulic tensioning devices 

Provided this is to be applied to the structures, the design values of the actions due to the overpressure in 
hydraulic tensioning devices shall be taken in accordance with EN 1908. In specific cases, a pressure drop or a 
complete pressure relief in a hydraulic tensioning device may cause a design situation which shall be taken into 
consideration. 

7.2.5 Other actions and effects 

7.2.5.1 The following actions shall be taken into account when appropriate. Without particular indications, 
they may be introduced not only as variable but also as accidental actions. 

a) thermal actions in accordance with EN 1991-1-5; 

b) material-dependent effects such as shrinkage, creep, relaxation, moisture content and variation, duration of 
loads, others; 

c) effects of displacements of supports; 

d) actions which occur during installation, in accordance with EN 1991-1-6; 

e) actions which occur during maintenance. 

7.2.5.2 Actions induced by powder snow avalanches or dense snow avalanches, when occurring frequently 
or triggered intentionally, shall be considered as variable actions. Their appropriate mean return periods as well 
as their characteristic values and, if applicable, simultaneously occurring snow actions specified in 7.2.3.8 shall 
be determined from expert opinions and, if available, the requirements of the national annexes shall be taken 
into consideration. 

7.3 Actions for funicular railways 

7.3.1 General 

Actions for funicular railways are classified according to 7.1.1.2 a) as follows: 

a) permanent actions; 

b) variable actions; 

c) accidental actions. 

7.3.2 Permanent actions 

7.3.2.1 General 

Permanent actions act throughout a given design situation; their variation in magnitude with time is negligible in 
relation to the mean value, or their variation is always in the same direction (monotonic) until the action attains a 
certain limit value. 

As a general rule, the following actions are considered to be permanent actions: 

7.3.2.2 Self-weight 

The self-weight of a structure includes the loads arising exclusively from the mass of the structural elements 
and can be represented in most cases by a single characteristic value, calculated on the basis of the nominal 
dimensions and densities given in EN 1991-1-1. 
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