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1.
GENERAL
1.1
Scope

The recommendations contained in this text deal with the construction of continuous motion monocable ropeways intended for the transportation of passengers. In this type of ropeway, vehicles are temporarily attached to the carrying-hauling rope by means of an automatic gripping device. Vehicles are attached to the rope at the starting and are detached at the arrival end. The attachment of vehicles to the rope is actuated by means of clamps which grip automatically the carrying-hauling rope in motion.


Recommendations for the construction of endless monocable ropeways with fixed grips, intended for the transportation of passengers, are to be used for this kind of installation provided the above recommendations are not in contradiction with those contained in this text.


The recommendations of this text are to be applied to those countries which have no proper rules regarding such installations.

1.2
Rules for the construction of installation (see note).

2.
GENERAL PROVISIONS
2.1
Route and profile of the line
2.1.1
(see note)

2.1.2
(see note)

2.1.3
(see note)

2.1.4
In order to ensure the free passage of passengers and personnel in the station, the side clearance between the space occupied by a vehicle and fixed obstacles belonging to the installation shall not be less than 0.50 m. When there are no guiding devices for the vehicle, such clearance shall be ensured even when the vehicle is transversally swung by 12 degrees. In the stations areas intended for the loading and unloading of vehicles the space reserved to the public shall be sufficiently ample to ensure the free passage of passengers (at least 1 m).

2.1.5
(see note)

2.1.6
(see note)

2.1.7
(see note)

2.1.8
The maximum height of vehicles from ground, referred to the lower border of the space occupied by them, determined in the most unfavourable load conditions, shall not be more than 8 m. for chairs (open vehicles), 15 m. for half open carriers (platforms and bucket shaped vehicles) and 25 m. for cabins (closed vehicles). Such limits can, however, be increased respectively to 15 m, 25 m and 40 m for short distances having a total length of not more than 10 per cent of the line length and provided that rescue of passengers be ensured according to clause 2.6. Moreover, as concerns closed vehicles, the limit of 40 m. may be increased on a length which shall not exceed the minimum spacing between vehicles, but in any case, the maximum height shall not be more than 60 m.

2.1.9
(see note)

2.2
Maximum speed and minimum spacing between vehicles
2.2.1
The speed of travel shall be compatible with the good working of each mechanical part and of the safety apparatus , and shall not cause abnormal stresses between the carrying-hauling rope and other parts of the installation. Values adopted at present, are comprised between 2.5 and 3.5 m per second, but it is advisable not to exceed 3 m. per second.

2.2.2
The variation of speed of vehicles due to either acceleration or deceleration shall not cause disagreeable sensation to passengers.

2.2.3
The minimum distance between two successive vehicles shall not be less than 1.5 times the automatic braking space ascertained in the most unfavourable load conditions.

2.3
Characteristic and capacity of vehicles
2.3.1
In calculating the various parts of the installation , it shall be taken into account the value of 90 kg. as weight of one passenger in case of one seat vehicles and 80 kg. in the case of several seats vehicles. As for the calculation of the other parts of the installation, the weight of the passenger shall be reckoned as 75 kg.

2.3.2
Vehicles can be of the following types :


- one seater or two seater chairs,


- open cabins with floor and parapet, having a capacity of 1 to 4 passengers,


- closed cabins with windows, having a capacity of 1 to 4 passengers.


The minimum floor area for a standing passenger shall be of 0.30 m. while the width of one seat shall not be less than 0.50 m. per passenger (see clause 6.3.2).

2.3.3
Vehicles having a capacity of more than 2 passengers shall be fixed on the carrying-hauling rope by means of a double grip if the maximum gradient of the loaded rope exceeds 40 per cent.

2.4
Guidance of ropes
2.4.1
(see note)

2.4.2
The set of rollers shall be provided with devices which can held the rope in case of derailment and cause, at the same time, the immediate stoppage of the travel of the ropeway, through the intervention of the safety circuit. Such set of rollers shall also be provided, when the construction characteristics of the grips allow to do so, on guiding devices which prevent the rope from derailing towards the interior of the line. Such devices shall be preferably installed near the rollers situated at the end of the set of rollers.

2.4.3
(see note)

2.4.4
The contact of the rope on the rollers sets shall be ensured even in the case that the carrying-hauling rope has no vehicles.

2.5
Action of wind
2.5.1
(see note)

2.5.2
Installation not in operation (vehicles under cover in the stations) : q = 120 kg/m2 

2.5.3
(see note)

2.5.4
(see note)

2.5.5
(see note)

2.6
Rescue of passengers along the line (see note)

2.7
Crossings (see note)

2.8
Dangerous zones (see note)

2.9
Night operation (see note)

2.10
Prevention of work injuries during operation (see note)

3.
ROPES
3.0
General (see note)

3.1
Stranding of ropes and their use (see note)

3.2
Dimensioning
3.2.1
(see note)

3.2.2
Transversal loads


The product of ratio between load on the grip and minimum tension of the rope and the ratio between load on the grip in Kg. and metallic section of the rope in mm2 shall not exceed 0.15 kg/mm2. The minimum tension of the rope shall be determined in the most unfavourable load conditions with the ropeway in normal motion. When there are two grips per vehicle, they are considered as an only grip if the distance between each other is less than 15 times the diameter of the rope. If such distance exceeds such value they can be considered as distinct grips but each shall support a load of 0.6 times the total load.


As for transversal action transmitted to the carrying-hauling rope by the line rollers, provisions of clause 2.4.3 shall be applied.


Finally, in the spans where there are several vehicles, the increase of the tangent of angles of the ends of the span due to the presence of loaded vehicles shall not exceed by 15 per cent the corresponding value obtained with empty vehicles.

3.2.3
Sheaves and drums
3.2.3.1
The diameter of the driving or return sheaves shall not be less than 80 times that of the rope, and 800 times that of the external wires of the rope itself.

3.2.3.2
(see note)

3.2.3.3
(see note)

3.2.3.4
(see note)

3.3
Sleeves and ends of ropes (see note)

3.4
Acceptance and testing of ropes (see note)

3.5
Replacement of ropes (see note)

4.
STATIONS
4.1
General
4.1.1
(see note)

4.1.2
(see note)

4.1.3
(see note)

4.1.4
(see note)

4.1.5
(see note)

4.1.6
(see note)

4.1.7
(see note)

4.1.8
Suitable shelters for vehicles not in service shall be provided.

4.2
Driving and brakes
4.2.1
(see note)

4.2.2
(see note)

4.2.3
(see note)

4.2.4
(see note)

4.2.4.1
(see note)

4.2.4.2
(see note)

4.2.4.3
(see note)

4.2.4.4
The angle of lap of the rope on the driving sheave shall be such as to ensure that in the most unfavourable conditions of ratio between the tension of the two paths of travel, one of which is considered as having empty vehicles spaced at the double of the minimum permitted distance and the other as having all loaded vehicles spaced at the minimum permitted distance, and taking into account also the inertia forces due to starting and braking, the required stress be surely transmitted to the rope. For this purpose, such stress can be, when making verification , suitably increased, for instance, to a conventional 25 per cent.

4.2.5
(see note)

4.2.6
(see note)

4.2.7
As concerns installations in which the reverse travel does not allow the correct entry of vehicles in the station at normal speed, it shall be provided a proper device which can automatically prevent the reverse motion of the ropeway during normal operation. The reverse direction of travel shall be actuated only by proper conditioned manoeuvre. The above device is not required when the installation is not of the self acting type. This can be so even in the case that one path of travel is wholly loaded and the other is without vehicles, and in case of a contemporary breakage of any part of the transmission.

4.3
Tensioning and anchorage of ropes (see note)

4.4
Various provisions
4.4.1
(see note)

4.4.2
In the stations, shall be installed a device for checking the correct position of the jaws before the launching of the vehicle on the rope. Moreover, a device which can ascertain by means of two different controlling systems the correct attachment of each vehicle on the carrying-hauling rope shall be provided; for instance one can be the geometrical control of the position of the grip, and the other is the control of the sufficient resistance to sliding of the grips. In such a case, the resistance to sliding, verified by means of the controlling device, shall not be less than 1.2 times the component of the loaded vehicle. This resistance shall be measured according to the axis of the rope in the maximum gradient. If said controls cause the stoppage of the installation without holding the vehicle, the line shall have, at the exit of the upper station, a counterslope or horizontal part having a higher length than the space of braking that takes place in the most unfavourable load conditions of the line.

4.4.3
It shall be avoided, as far as possible, that the gripping action of the clamps on the carrying-hauling rope takes place on the spliced part of the rope itself.

4.4.4
When the clamps grip the carrying-hauling rope, the speed of the vehicle shall not be more than 20 per cent that of the rope. 

4.4.5
A device which shall be installed at the entrance of the station shall automatically stop the motion of the ropeway in the event that the detachment of the vehicle does not take place in a correct way. In this case, suitable protection which prevents the rope from being dangerously stressed shall come into effect.

4.4.6
After having actuated the detachment, any eventual backward motion of the vehicle towards the line shall be avoided. The required minimum spacing between vehicles shall be ensured by means of proper signalling. It is not permitted the travel of loaded vehicles on the switches the points’ position of which is not mechanically blocked by means of a proper lock.

4.4.7
(see note)

4.4.8
Stations shall usually provide for storage of spare vehicles which are to be used along the line. Moreover, suitable parts belonging to resistant structures shall be provided in order to fix on them the equipment for the easy handling of the ropes and of each mechanical and electrical part of the station. Said parts shall be in a condition to be used at all times.

4.4.9
(see note)

5.
TRESTLES (see note)

6.
VEHICLES
6.1
Loads
6.1.1
(see note)

6.1.2
Secondary forces : pressure of wind, braking inertia, pushing against guides, effects of passage on rollers and stress of control mentioned in clause 4.4.2.

6.2
Safety (see note)

6.3
Construction
6.3.1
Vehicles shall be provided with safety devices which can prevent a passenger from falling out and shall comply to the general provisions of clause 2.3.2. In particular, chairs shall be equipped with safety bars and footrests.

6.3.2
The back of the chairs shall be inclined backwards in order to ensure a more stable and correct position of the passenger. Open vehicles shall be equipped with parapet having an height of not more than 1.1 m. in respect to the floor in case of standing passengers and of 0.35 m. in respect to the plane of the seat in case of seated passengers.


Cabins and open carriers (platforms) shall have doors equipped with a suitable lock which can be opened only by personnel.

6.3.3
(see note)

6.4
Attachment devices
6.4.1
(see note)

6.4.2
The device for attaching the vehicle to the carrying-hauling rope shall have a resistance with regard to sliding of not less than 3 times the component of the loaded vehicle. Such resistance shall be measured according to the axis of the rope on the maximum gradient and shall not be less than the weight of the loaded vehicle. The gripping action on the rope shall be ensured by means of two different systems in order that when one of them fails accidentally, the other can ensure a stability degree to sliding at least equal to 1.5. The required resistance to sliding shall be automatically kept even on the supposition that the rope diameter is conventionally reduced by 3 per cent of the nominal diameter. For calculation of the coefficient of adherence between jaws and lubricated rope; it shall be adopted a value of 0.13. If jaws of particular shape are used; it shall be adopted, in the calculation, a conventional coefficient to be determined by means of preliminary tests.

6.4.3
The device for clenching the jaws shall be such as to ensure an efficient gripping action of the clamps on the rope even in the supposition that the diameter of the rope itself is conventionally reduced by 1/10 of the nominal diameter.

6.4.4
The value of resistance to sliding of the clamps shall be checked periodically by means of a proper apparatus with which such value can be ascertained quickly.

6.4.5
The shape of grips and the profile of the rollers’groove shall adapt themselves reciprocally, taking also into account the maximum lateral swinging permitted for the vehicle.

6.5
Various provisions (see note)

7.
COMMUNICATIONS, SAFETY CIRCUIT AND GROUNDING OF METALLIC PARTS (see note)

Note : The articles of this text marked with an asterisk (see note) are to be read in the same manner as the articles having the same number contained in the text of the Recommendations for the fixed grips monocable ropeways.

