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Geotechnical study on liquefaction mechanism of iron ore fines heap and its
triggering condition

Koseki, Junichi
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In order to study the liquefaction mechanism of iron ore fines heap during
maritime transportation and to reveal its triggering condition, investigations were executed from a
geotechnical point of view. First, a series of laboratory tests were conducted on iron ore fines to
evaluate their water retention properties and liquefaction characteristics. Second, based on the
laboratory test results, numerical analyses were made on the change of the water content distribution of
the iron ore fines heap during maritime transportation and its response under severe rocking motions of

the vessel.



o

@ 2009

®

IMO
IMSBC

TML
TML

*

o

@

®

o

@
©)
@
C))
®)
(1) 100kPa
1
1kPa
1kPa
1
kPa
30
5 o _Ceramic disk
|5 —o— £=1.260
E —=—e=1214
° —— e=0814
2 ] =0.727
g 20 |+ e-0629
%
E a 0’13,
= 10 Membrane m
01 1 10 100

Suction (kPa)



35
®
Dc I
3.0
2 [ ]
25
& ‘e
o PN
m
4 SA
- 15 7
= R _gv, 0.9air
10 v E .
LRR ’T v, 0.90,
4 RV 1 1 I N
10% 0 5 10 15
R
\
4
LRR R,
4
®
5
R, 400
H 6
6 Sr
06 60% H
o < [0 Dc93% o, 100kPa
B -2 O Deas.o,50kPa
L} 2 S A posmh o 100kPa
é. > S SZ_Dc81% .'100kPa Height (m)
\ < & < DeBl% o50kPa
04 N r '% B D93k, o 100kPa
D\Q < ‘£ @ Dco3% o, 50kPa
S B
~ Vv Dc8l% a, a
2l & LA j _ # DeBlo,50kPa
'V\“VQ\\V\@ \“A:lSat
i 1 Initial water table
00 5
1 10 100 1000
No. of cycle
2 Dc
o 8 ——e: 0.727 Drying curve
, e —— - —v— e: 0.727 Wetting curve
IOF-B =09, O Sr100% 6- ——¢:0814 Dryinggcurve
with Dc of 87% criterion O Sr85% e —<— e: 1.214 Drying curve
5, of 100kPa DA5% =  Srl00% E
o vo. criterion e Srg5%h T 4'
ﬂT\? %
& Unsat. = 2'
&) <
=
02 ﬂ\ ~~-_ O- T T T T T T 1
S T 40 50 60 70 80 90 100
1 Initial Sr (%)
00 6 "
1 10 100 1000 Sr
No. of cycle
3 ©)




30 17
2m
20 100
[ i ]
0.0 0.2 04 0.6 08 1.0

®)
8
® Initial IOF;
12 e A s"l'é'?di‘i‘f:é (IO)F)
max m  Transitional state (IOF)
O Initial state (silica)
11 O_Transitional state (silica)
1.0 - ®
o e
= . - L4 Silica i
X 09 SRR
ie]
=) g -u [ o \ i
> 0.8 = e
_»\' min |
0 7 [ ] Nl
o=Rmeo
0.6
0.01 0.1 1 10

Mean Effective Stress, log p' (MPa)

10F Silica

, 66(6),
569-572, 2014.11

5

Wang, H., Koseki, J., Sato, T. and Tan
Tian, J.: Experimental -evaluation of
liquefaction resistance of unsaturated
sandy soils, Deformation Characteristics
of Geomaterials, Buenos Aires (Argentina),
2015 11 18

Wang, H., Koseki, J., Sato, T. and
Miyashita, Y.: Geotechnical properties of
a type of iron ore fines, Proc. of 15th
Asian Regional Conference on Soil
Mechanics and Geotechnical Engineering,

, 2015

11 9

Wang, H., Koseki, J. and Miyashita, Y.:
A new index to evaluate liguefaction
resistance of partially saturated sandy
soils, 50

2015 9 3

50
2015 9 3
Wang, H., Koseki, J. and Nishimura, T.:
SWCC measurement of two types of iron ores,
Proc. of the 6th International Conference
on unsaturated soils, Sydney (Australia),
2014 7 2 4



€Y
KOSEKI, Junichi

30272511
@
®
CAl, Fei
20312902

MIYASHITA, Yukika

20396914



