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Technical Innovation for Soil-Dynamics
- Next-Generation Technologies & Their Roadmap -

Shun-ichi SAWADA*

Abstract

The Soil Dynamic Laboratory was established in 1979 at the Earthquake Engineering Department of the Urawa Research Institute.
We began work on earthquake disaster prevention and mitigation from an engineering point of view. In order to clarify ground
behavior when an earthquake occurs, we have been carrying out technical works based on three elements for seismic design: "In-situ
tests," "Laboratory tests" and "Dynamic analyses." This report explains past technologies developed from these three elements and
from among them, identifies technologies required for the next generation, together with their roadmap, for a total of 100 years, 50
years before and after, centered on the current generation. The report also introduces the specific next-generation technology that is
required for each element. For in-situ tests, system construction using automation and robotization with ICT to improve the
reliability of ground information is proposed. For laboratory tests, an improved version of the loading method, the strain level and
the drainage condition in the existing test method is proposed by focusing on the behavior of the original ground when an
earthquake occurs. Regarding the technology required for seismic design using dynamic analysis, a way to construct a new ground
model for the analysis that utilizes dense ground information as “big data” as well as advanced analysis methods and modeling, are
proposed. To verify the actual phenomenon of ground disaster due to an earthquake, it is necessary to identify, from an engineer's
viewpoint, the differences between microscopic in-situ test results and laboratory test results as "soil elements" and the macroscopic
entire behavior of "ground" as collective entities in dynamic analyses, in addition to translating these test results. The report

concludes with the words of my predecessors and my words of encouragement for the next generation of soil dynamics engineers.
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