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Evaluation Test for Braking performance
of high speed funicular railway
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Abstract

There are 26 funicular railway lines in our country. Most of them are old and were
constructed before 1965.

A funicular railway rebuilt in July 2001, carried out the speedup by applying the new
designed vehicle, and the specifications of vehicle, such as speed and stopping distance,
departed from usual railway regulation. Therefore, braking tests were carried out in rder
to confirm the safety of the funicular railway system.

This paper describes results of braking tests and test method performed in this funicular
railway system.
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Fig.20 Haul rope attachment device
(Rope drum)[]

Table 1 Comparison between old and new systems.

Item Old system New system
Maximum speed 3.0 m/s 50 m/s
Operating Time of ride 6.85 min 4.5 min
Capacity 920 persons/h 1300 persons/h
Line length 1190.96 m
Difference of level 441.20 m
Line Gradient maximum 52.80%
Gradient minimum 20.60%
Rail type 37 kg | 40 kgN
Gauge 1067 mm
Wire rope Construct?on symbol 6 x [(2x 3+3)+12+12] | X
Rope diameter 38 mm
Number of vehicles 2
Capacity of one vehicle 116 persons 112 persons
Empty vehicle condition 9,800 kg 11,000 kg
Vehicles Lengthx widthx Height 12000x 2,750x 3,840 12,450%x 2,740x 3,425 mm
Rigid wheel base 6,000 mm 6,400 mm
Wheel diameter 550 mm
Rail brake Theodore Bell Spring brake
Haul rope attachment Socket Rope drum
Drive Power supply Induction motor(147kwW) D.C.motor(340kW)
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Fig.3 Braking system of funicular railwayl]
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Fig.4 Crossing curve spot

Table 20 Brake mode and measurement item

. Travel direction of . .
Brake mode Load condition test vehicle Measurement item Test location
i Travel speed
Measurement vehicle: fully loaded } Acceleration
. (100-0) ’ .
Service brake Other vehicle: empty Downward Swing angle Maximum gradient spot
Roll Pitch Yaw
Stopping distance
Measurement vehicle: empty
} (0-0)
Other vehicle: empty Travel speed
Measurement vehicle: fully loaded Upward Acceleration Maximum gradient spot
Emergency brake } (100-0) . Crossing curve spot
i Downward Swing angle s ;
Other vehicle: empty Roll Pitch Yaw Minimum gradient spot
Measurement vehicle: empty Stopping distance
(0-100)
Other vehicle: fully loaded
Travel speed
. Acceleration
Measurement vehicle: fully loaded Maximum gradient spot
Rail brake } (100-0) Downward Swing angle Crossing curve spot
Other vehicle: empty Roll Pitch Yaw Minimum gradient spot
Stopping distance
Rope tension
Parking brake Measurement vehicle fully loaded Behavior of vehicle| Maximum gradient spot
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Fig.18 Deropement which occurred in rail brake test
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