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GEO-DISASTER PREVENTION ENGINEERING

m Objects and Subjects

In various international areas, social infrastructures including architecture, road, bridge, harbor and life
lines, always receive damages by natural and artificial disasters such as seismic motion, liquefaction due to
earthquake, land subsidence and hydraulic fracture due to seepage forces in the flood, debris flow, rain
downpour and tsunami.

In this lecture, the mechanism of geo-disasters, quantitative evaluation, prediction, technique, and
assessment of geo-disaster prevention are lectured, especially on the basis of the parametric study and case
study by numerical analysis. Final target in this lecture, is discussion on the risk control and geo-disaster
prevention projects.

(room U1, Build. 16)

m Purpose and Contents of Lecture

Lecture Schedule

1. Guidance (Cases geo-systems damaged due to earthquake motion, seepage and flow forces)

2. Numerical Simulation and Evaluation Methods of Geo-disasters
Partial differential equations and fundamentals of finite difference method
Spectrum analysis  Fourier Transform: FT, FFT, Frequency Range
Fundamentals of dynamics, Differential equations for some physical systems, DEM
Continuum mechanics, Vibrations, Waves: from Hooke’s law to Elastic wave
Vibration analysis of ground with multi-layers by Multi-reflection theory:
continuum wave, impedance, amplification, matrix analysis,

""""" Liquefaction, Non-linear deformation properties of geo-materials and ground
Non-linear analysis of vibration and Interaction analysis of ground-structure system
Seepage force and fluid flow in geo-disasters
Coupling methods between ground and fluid flow in geo-mechanics

Hydraulic fracture of ground-fluid system due to seepage force

3. Assessment Procedures and Case Studies on Geo-disaster
Failure due to Hydraulic action
Failure due to Earthquake action
Investigation of safety and risk and evaluation for geo-disaster
: seismic intensity, liquefaction, hydraulic fracture

Case studies on geo-disaster

4. Geo-disaster Prevention Procedures

Planning, Design, Concrete technique for prevention, Assessment
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(Unit learning condition)

(Participation in lectures)
HP http://www.cm.nitech.ac.jp/maeda-lab/
HP
(Submission of reports for several assignments)
(No examination)
(Evaluation of marks by reports)
OK (Program source for numerical
analysis to be released; it is selectable to use the program released or to make the program)
(Others)
Digital Fortran Fortran90

(program code for simple numerical analysis to be released for each assignment)

(Text and Recommendation literatures)

(No textbook designated; to distribute text printed at every lecture)

“Vibration Problems in Engineering”, Weaver Timoshenko Young, WILEY
1 ,

Q&A

“Soil behavior in earthquake geotechnics”,
K. Ishihara, Oxford science publications

Papers in English to be recommended in every lecture

“Geotechnical modeling”, David Muir WOOD, Spon Press.
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