Name Yukio NAKATA
Affiliation Yamaguchi University

Research theme : GEO-MECHANICS OF CRUSHABLE SOIL FROM MICRO TO MACRO
OBIJECTIVE: Grain properties, grain crushing behaviour in granular material, compression and
dilatancy behaviour depending on pressre, bearing capacities and slope stability
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Name Noriyuki Yasufuku
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Development of high-performed pile foundation and its
evaluation

/Objective: To Develop a rational pile type with rotational and taper shaped
functions to minimize the environmental impact and its evaluation method as a
limit state design.
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Fig. 1 (a) Concept of modified failure mechanism around the tapered pile tip

in cavity expansion solution and (b) Geometry of calculation procedure to
find ultimate end bearing capacity of tapered pile.

Sand-steel interface friction over a wide shear
deformation concerning to soil crushability

/Objective: To make clear the Sand —steel Interaction properties at
peak and residual (large deformation) states and to reflect the
results into a limit state design methodology of pile foundation

Fig.2 Ring shear apparatus used
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Missionl : Finding out the most effective factor causing problems.
Mission2 : Proposing some reducing methods for the factor.

Various Patterns of Vehicle Loadings
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Objective: Prediction of surface rupture zone. Objective: Construction of velocity model for ground water pollutio
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PDE (Partial Differential Equation) constrained optimization in the field of engineering
Objective: Improvement of the drain topology for liquefaction countermeasures (in this case).




Name Naotaka KIKKAWA

Affiliation National Institute of Occupational Safety and Health, Japan (JNIOSH)

Motivation
Reduce the fatalities due to rock fall events
during tunnel excavation.

Background
Blasting would force to rearrange the stress

surrounding a tunnel cutting face and then rock
falls due to the stress relaxation.

Objective
Evaluate the stress rearrangement by blasting.

Experiment
Using a small size ignition charge, we blasted the

bonded granular specimen which Toyoura sand
was bonded by a liquid agent.

Simulation

Using the three-dimensional Discrete Element
Method (DEM), we simulated the experimental
blasting test.

Blasting was only considered as the effect of
gas expansion, and then an element of spherical
rigid wall was installed in the centre of the
specimen. The spherical rigid wall was inflated
until the maximum radius of 5mm and deflated
until the initial radius of 1mm at a constant radius
speed of 35mm/sec.

Results
Both experiment and simulation, the specimens
were broken horizontally. For the simulation, the
tension force occurred surrounding the blasting,
its force still remained inside the specimen after
blasting.
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Rigid Body Particle Based Analysis
Ground
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Model Generation

Particle Based 3D Model Generation using 3D CAD System
Objective: To reduce difficulties in the hand-made mesh
generation and to avoid mesh-tangling during numerical
simulation.

t=0.4(sec)
Penetration Simulation of Rigid Body Falling into Ground

t=0.5(sec) t=0.6(sec) t=0.7(sec)

Objective : To evaluate the applicability of MPM.
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Difference of Shear Band Formation Depending on Cap Boundary
Objective: Investigation of shear band formation process using particle based simulations.
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_ ) Finite element mesh : .
3D grain tracking: Flow velocity field

color correspond to magnitude of displacement of individual grains. ) . i ) i
Seepage simulations in micro scale based on CT images

Visualization and evaluation of mechanical behavior of granular materials Objective: Investigation of an effect of grain shape in seepage
Objective: Quantitative evaluation of mechanical behavior of granular simulation using CT images.
materials using X-ray tomography and image analysis
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Time history of response acceleration of ground

Record ground behavior by high frame rate camera Dlsplaceme
Dynamic centrifuge model test

Objective: Investigation of an dynamic response using high speed camera
and Digital Image correlation.
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Crack branching Path Fragmentation

Energy Density Energy Density

Fragmentation Analysis using DEM or SPH
Objective: Establishment of modeling procedure for
crack propagation of solid material by particle
method.
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Multi scale simulations of composite material
Objective: Investigation of effect of micro structure such as glass fiber in resin.
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Particle-fluid coupled analysis using DEM and CFD

Simulation
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Flow simulations of granular material using DEM

Objective: Establishment of an numerical framework for direct simulation

of soils.

simulation of granular material.
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A model test of rockfalls and it's simulations using DEM
Objective: Investigation of an effect of surface accuracy in rockfall
simulations.

Objective: Investigation of an effect of grain shape in flow
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Impact velocity: 350 m/s Impact velocity: 495 m/s

High-speed camera: MEMRECAMfx K3R (NAC) High-speed camera: ULTRA Cam HS-106E (NAC)
Development of vertical Frame rate: 1,000 fps (every 5 frames), Exposure: Frame rate: 200,000 fps (every 10 frames), Exposure: 0.3
powder gun and gas gun &4evation of various phenomena using high-speed us
Objective: High-speed  camera

Objective: Investigation of behavior of projectile and
|mpact experiments. Objective: Investigation of behavior of ejecta induced by sands during early penetration.
: Tape high-speed penetratlon into granular material.
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Impact velocity: 510 m/s, Final penetration depth: 182.6 mm , t =0: Impact time to sands

%to?sﬁﬁement of penetration velocity using magnet-coil gages

Massive crashed sands in front of projectile  QOpjective: Establishment of accurate measuring method of penetration velocity into
Distribution of crashed sand.
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Methane hydrate triaxial testing apparatus

Objective: mechanical properties on methane LE
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Name Masuhiro Beppu
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Experiment Simulation

Numerical analysis of Debris flow using MPS and DEM

Objective: Evaluation of impulsive load due to impact of debris flow.

Sediment

Matural dam
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Flow simulations of hydraulic bore in natural dam using MPS
Objective: Evaluation of impulsive force due to hydraulic bore
caused

by collapse of sediment into natural dam.
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Simulation of shear test of soils using SPH method Excavation analysis of ground using SPH method
Objective: Establishment of a numerical framework for meshfree Objective: Prediction of entire deformation process of
method with an elasto-plastic constitutive model considering soil ground from small strain region to large deformation
skeleton structure. region.
| Fs=1.13 Fs=1.01
Fs=0.88

Slope stability and deformation analysis using SPH method
Objective: Estimation of stability and deformation of slope
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