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Report on Seismic Damages of Elevators and Escalators by the Great East Japan Earthquake
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Abstract

The great earthquake and tsunami hit the Tohoku, Central and north of Japan on March 11, 2011. Also many
strong aftershocks occurred in the long term until June in 2011. The earthquake including aftershocks and tsunami
awfully damaged the buildings and building facilities. This paper provides a summary of the investigation, mainly
carried out by the Japan Elevator Association™ | and a summary of the typical damages of elevators’ and

escalators’ equipment and of the building walls concerned with elevators and escalators, in order to contribute to

improve the earthquake-resistant design for the forthcoming earthquake.
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Tablel Number of surveyed or damaged clevators and
escalators, and incidence ratios

Aseism Elevator Escalator
Objects ic ‘ Number Incidgncc Numl_Jer lncidgnce
guideli of units ratio of units ratio
ne (B/A%) (B/A%)
2009 6 460 = 800 =
Number of 1998 144 953 — 18 367 —
investigate 1981 168 290 — Before =
delevators | "Refore 48209 = 1998 -
(A) 1981 21 800
Total 367912 = 40 967 -
2009 73 1.13 16 2.00
1998 3388 2.34 1031 5.61
Number of
damages 1981 3975 2.36 Before 2.53
(B) Before | 485 3.08 1998
1981 551
Total 8 921 2.42 1 598 3.90
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Table4 Aseismic performance target
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Figl. Incidence ratios by prefecture Figd. Incidence ratios of traction machine damages
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Fig2. Incidence ratios of elevator damages by seismic intensity
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Fig3. Incidence ratios of lift damages by aseismic guideline
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Fig5. Incidence ratios of control panel damages
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Fig6. Incidence ratios of entanglement of wire ropes or long cables
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Fig7. Incidence ratios of deviation of counter weight and car
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Fig8. Incidence ratios of deformation of counter weight guiderail,
rail bracket and guide shoe
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Fig9. Incidence ratios of counter weight block dropping down.
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Fig.10 Damage of entrance hall  Fig.11 Damage of entrance hall
wall
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Fig.12 Damage of hoist way wall Fig.13 Damage by chips of
hoist way wall
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Fig.14 Damage of a part of beam Fig.15 Damage of ventilation duct
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Fig.16 One of the examples of countermeasure by additional beam
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