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Calculation of Accelerograms for Scaled-Down Shaking Tables
in Earthquake Engineering

Berechnung von Accelerogrammen für skalierte Erdbeben Simulationstische
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Fig. 1: El Centro Accelerogram - May 18,
1940 - North-South Component.

Accelerograms are essential tools in earthquake enginee-
ring to analyze the behavior of structures under seismic
loading. This research task focuses on generating accele-
rograms specifically for scaled-down shaking tables, which
are used in experiments to study the earthquake response
of structures at a smaller scale. Creating smaller models
for experiments is often necessary for practical and finan-
cial reasons, as building full-scale prototypes can be costly
and logistically challenging.
This work will include a literature review on accelerograms

and their significance in earthquake engineering. This will encompass an analysis of why accelero-
grams need to be scaled for experiments at a smaller scale. Special emphasis will be placed on the
challenges and methodological approaches to generating scaled accelerograms.
Additionally, the research will explore the relevance of experiments at a smaller scale for earth-
quake simulations and civil engineering. This will involve discussing how such experiments can
contribute to improving the understanding of structural behavior under earthquake loading and
what insights from these experiments can be transferred to real structures.
Finally, experiments on a scaled shaking table will be conducted (virtually or physically), and the
results will be compared with theoretical predictions and insights from the literature review.
Aspects such as scale effects and the transferability of results will be a primary focus.
Objectives

• Comprehensive literature review on accelerograms in earthquake engineering, including
their significance and applications.

• Investigation of the reasons and methods for scaling down accelerograms for experiments
at a smaller scale.

• Analysis and assessment of the relevance of scaled-down shaking table experiments for
earthquake simulation and civil engineering.

• Development and implementation of methods for generating scaled accelerograms while
considering scale effects.

• Conducting experiments on scaled shaking tables and comparing the results with theoreti-
cal predictions and insights from the literature.

• Discussion of the transferability of results to full-scale structures and evaluation of the
utility of such experiments for earthquake engineering.
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