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Abstract: The study outlines a methodology for inspecting elevators after earthquakes and conducting field
tests to assess their dynamic characteristics. The tests are carried out in two stages: sudden load release and
vibrational impact. Seismometric equipment is used to measure displacements and accelerations of both the
elevator and the building. This method helps identify the impact of building design features on elevator
performance and enhances their safety in seismically active regions.
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The research methodology is based on the theory of dynamic testing of structures using seismometric
equipment. The objective of these field tests is to experimentally evaluate the dynamic parameters of passenger
elevators under dynamic loads affecting buildings and structures.
There are several methods to induce oscillations in buildings to record their dynamic parameters. During field
studies, the following parameters of building and elevator oscillations are measured:

o Horizontal displacements and accelerations of structural elements of the building in two mutually
perpendicular directions adjacent to the elevator structure.

o Horizontal displacements and accelerations of the elevator car in two mutually perpendicular
directions.

o Horizontal displacements of the counterweight and elevator winch.

Stages of Field Testing for Elevator Installations
Field tests of elevator systems consist of two stages, which differ in the type of external impact applied to
buildings where the elevators are installed:

1. Stage One involves testing through a sudden release of horizontal load (tension release). At this stage,
oscillations of standard passenger elevators installed in buildings with various structural designs are
studied. The purpose of these tests is to experimentally determine the influence of building design
features on the oscillatory processes of elevator installations.

2. Stage Two includes vibration testing based on the effect of inertial forces generated by powerful
vibration machines. This method allows for studying the oscillations of buildings and elevator systems
under significant external impact amplitudes.

Vibration tests are conducted to obtain data on the dynamic characteristics of buildings and structures

under high-stress conditions.

Measurement Equipment and Registration Methodology
The success of these tests largely depends on proper organization, selection of the type of equipment
used, and accurate calibration of the seismometric devices.

The measurement of oscillation parameters is carried out using electrodynamic sensors of various designs
that operate on the same principle. According to the developed scheme for placing equipment during the
testing of passenger elevators and buildings, the following seismometric devices were used:

1. Seismometers for recording large displacements.

2. Instruments for recording small shifts.

3. Accelerometers for recording accelerations.
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For data recording, the following were used:

e Oscillographs for recording accelerations and data from the first two instruments.
Advantages of the Galvanometric Recording Method:

1. Separation of the sensing and recording parts of the instrument.

2. Capability to adjust channel amplification over a wide range.

3. Protection of the recording part from oscillation effects.
The primary advantage of this method is the synchronous recording of oscillations from various points of the
building on a single tape. The vibration recording equipment was installed in a special van located at a certain
distance from the test object.
Calibration and Adjustment of Recording Equipment

To ensure accurate results during experiments, damping shunts were included in the galvanometer
circuits. Six sets of shunts were installed in shunt boxes, allowing the reduction of the seismometer readings
by multiples (2, 5, 10, 20, 50, 100 times).

The calibration of instrument channels involves determining the scale correspondence between the amplitude
of oscillations at the test point and the amplitude of the light beam deflection in the oscillograph’s
galvanometer. Calibration graphs are constructed for each recording channel.

Conclusion: The conducted methodology for inspection and field testing of elevator systems after
strong earthquakes enables an experimental evaluation of their dynamic characteristics under various external
impacts. The two-stage approach—horizontal load release and vibration testing—helps identify the influence
of building design features on elevator performance and assess the behavior of elevator systems under
significant dynamic loads. The use of modern seismometric equipment and precise calibration ensures high
measurement accuracy, which contributes to the improved safety and reliability of elevators in seismically
active areas.
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