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Schofield Lecture T4

2022%9AH
10t [CPMG

ICPMG 2022

10th International Conference on Physical Modelling in Geotechnics
19(Mon) — 23(Fri) September 2022 / KAIST, Daejeon, Korea

Development and Challenges of Physical Modelling— Japanese contributions

10samu Kusakabe

International Press-in Association, Executive Director, Japan, ipa.kusakabe@press-in.org

ABSTRACT

This lecture note describes development and challenges of physical modelling in geotechnical engineering with a
special reference to Japanese contributions. A review on role of physical modeling is given. Development of modelling
techniques and apparatus over a half century is presented in six selected areas, model preparation, soil characterization,
modelling construction sequence, modelling earthquake, modelling ocean wave, and modelling tsunami events. A few
scaling issues are discussed in relation to generalized scaling laws and spatial variability. Comments on large model
test under 1 g environment are briefly given.

Keywords: model preparation, soil identification, construction sequence, earthquake, ocean wave, tsunami
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(b) Modelling of models with seashore
ground

The numbers in brackets are prototype scales

Waue generatm 1230 mm (246 m) Soma silica sand
E

WauE Water- ressure gauge . :

Plate P 9449 110 o Diameter of particles
| E
i o 1.0-2.5 mm
“ 600 mm | 12 m) -
MNeutral DDSITIGH of plate 800 mm (16 m)

BRRM . SBRIEK
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Breaking waves (case S1-30) time: prototype
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Failure of seawall by waves case 01-1"
time scale: model test BRIEN | B




Comparison with Fluid analysis

t=0.0sec

t=1.6sec
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(a) Centrifuge model test (b) Fluid analysis
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Chinese Academy of Sciences (CAS), China

2 Harvard University, United States of America (USA)

3 Max Planck Society, Germany

4 French National Centre for Scientific Research (CNRS), France

5 Stanford University, United States of America (USA)

6 Helmholtz Association of German Research Centres, Germany

7z Massachusetts Institute of Technology (MIT), United States of America (USA)
8 University of Chinese Academy of Sciences (UCAS), China

3 University of Science and Technology of China (USTC), China

10  Peking University (PKU), China
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1 The University of Tokyo (UTokyo) BRI

2 Kyoto University R A

3 Osaka University KBRKZF
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5 Tohoku University -5 |y

6 Tokyo Institute of Technology (Tokyo Tech) RRIEKF

7 Hokkaido University tiBEXZ

8 Nagoya University Z2EEBEAE

9 National Institute for Materials Science (NIMS) B MR S

10 Kyushu University FHKRZ
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312 Building Research Institute (BRI) BEERRA

312 Tamura Corporation

312 National Institute of Maritime, Port and Aviation Technology BZE
(MPAT)

312 Chuden Engineering Consultants Co., Ltd.
313 Takada Nishishiro Hospital

314  Aipore Inc.

315 Daiichi Sankyo Co., Ltd.
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Building Research Institute (BRI), Japan
Nippon Chemical Industrial Co,, Ltd., Japan

Frontier Laboratories Ltd., Japan

National Institute of Maritime, Port and Aviation Technology (MPAT), Japan
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