Characterization of Liquefaction and Seepage Properties
under Different Saturation Conditions of Bauxite

During Maritime Transport
C ’ Jaylord TAN TIAN
(Outline of doctoral thesis, March 2019)

#!ﬁ’j(% Department of Civil Engineering, The University of Tokyo, Japan

-

Introduction Handymax Type ~ FrontView  Capsizing
Introduction v . _

Similar to liquefaction of soils during earthquakes, liquefaction of a solid |

bulk cargo can occur when excessive cyclic or dynamic loading, induced

by rough seas and vessel vibrations, is transmitted to the cargo. In Jan‘ \, ‘%
2015, MV Bulk Jupiter carrying 46.4 kDWT (Handymax Type) of bauxite X E
(aluminum ore) capsized on its way to China from Malaysia.

Bauxite Liquefaction Properties - -

Bauxite was characterized on its liquefaction resistance properties in comparison with other geomaterials. It was found out that bauxite
behaves closer to a silty sand (Inagi sand) on its liquefaction properties in both saturated and unsaturated conditions.
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Bauxite Water Flow Properties and Development of a New Method for Permeability (k) Measurement

Bauxite was also characterized on its water flow properties in comparison with other geomaterials. A new triaxial permeameter system
was developed. It was found out that bauxite behaves closer to a silty sand (Inagi sand) on its permeability properties.
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Section I

1. Maintain constant head by Mariotte’s bottle

2. Inflow measurement by weighing scale
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1. Membrane filter used instead of ceramic
disk to allow water but prevent air flow
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3. Specimen exposed to atmospheric pressure
(i.e. PAP = 0) during test

Section Ill:

1. Control negative pressure (match suction)
2. Outflow measurement by DPT
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Triaxial Permeameter System with Description of General Methodology
Numerical Analysis: Seepage and Dynamic Response
Using commercially available software, seepage analysis using Guslope 2.0 and dynamic
response using UWLC ver.2 were used to analyze the heap. This study provided qualitative
understanding of the behavior of heap during maritime transport. The results suggest

thresholds and extents for different heap densities and wet base, which can affect the
safety of the carrier. .
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