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Dynamic Medeling and Experimental Validation for Escalators
Gyu-Woong Kang, Yi-Sug Kwon, Seung-Bong Song and Seong-Wook Hong

ABSTRACT
This paper presents a dynamic model for escalators to be used for the analysis and design of low
vibration escalators. The dynamic model is developed so as to reflect the physical observation on
peculiar characteristics such as the difference between up moving and down moving, and the
resonance affected by the load applied. For validation of the dynamic model developed, experimental

results are compared with numerical results from the model.

The numerical study shows that the

developed model is useful for analysis and design of escalator systems.
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Fig. 1 Configuration of a typical escalator
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Fig. 3 Schematic drawing of an escalator
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Fig. 7 First mode shape
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Fig. 8 Change frequency components due to
the number of persons during up-moving
(a) 1X (365 Hz), (b) 2X (7.3 Hz)
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Fig. 9 Simulation: 1X, 2X components in
inertance with increasing the number of
persons during up-moving; (a) 1X(3.65 Hz),
(b) 2X(7.3 Hz)
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Fig. 10 Experiment: 1X, 2X components in
inertance with increasing the number of
persons during up-moving

(a) 1X (3.65 Hz), (b) 2X (7.3 Hz)
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Fig. 12 Simulation: change in 1X, 2X
components with increasing the number of
persons during down-moving: (a) 1X(3.65 Hz),
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