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DEVELOPMENT OF DESIGN TECHNIQUE FOR DISASTER PREVENTION
FACILITIES AGAINST RECENTLY MORE FREQUENT AND INTENSE WATER
HAZARDS

Research Period : FY2016-2021

Program Leader : Director of Cold-Region Hydraulic and Aquatic Environment Engineering
Research Group
FUNAKI Jungo

Research Group : Geology and Geotechnical Engineering Research Group (Geology Research Team,
Soil Mechanics and Dynamics Research Team, Geophysical Exploration)
Hydraulic Engineering Research Group (Dam and Appurtenant Structures
Research Team)
Cold-Region Hydraulic and Aquatic Environment Engineering Research Group

(River Engineering Research Team, Port and Coast Research Team)

Abstract : In recent years, floods have frequently surpassed the capacity of flood control facilities, tsunamis
from large-scale earthquakes have often occurred, and extreme sea waves have become more likely to occur
due to climate change. In response to these phenomena, appropriate methods must be developed for the
design, field survey and evaluation of disaster prevention facilities.
In light of this social background and these requirements, we have established four research topics.

(1) Development of technology for evaluation/strengthening river levees against overflow and erosion

(2) Development of technology for evaluation/investigation of safety of river levees against water

permeation

(3) Development of technology for evaluation of impact of tsunami on structures and design method

(4) Development of technologies appropriate for hydrographic changes due to climate change
With regard to the first topic, our studies have focused on (1) the erosion and failure of levees caused by
overtopping flow and (2) channel erosion and structure failure in a field of high-speed flow at the time of a
flood.
With regard to the second topic, our studies have intended to (1) verify the mechanism of levee seepage
failure and (2) develop methods for evaluating the heterogeneity of levees and their foundation ground.
With regard to the third topic, our studies have aimed at the development of a method for designing a
structure that can withstand two different external forces: one from tsunami run-up in rivers and the other
from tsunamis transporting sea ice.
With regard to the fourth topic, our studies have sought to propose a risk assessment and action plan that

can respond to extreme external forces in coastal areas.

Key words : levee breach, triangle-shape water surface wave trains, seepage failure of river levees, dense
sounding survey, integrated geophysical investigation, tsunami run-up in rivers, sea ice, coastal disaster

prevention
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