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-Table 1 Basic properties of test samples

Ariake | Ariake |Hiroshima
Sample clay(AD) |clay(A2)| clay(H)
Natural water content (%) | 136-159 | 149-204 | 126-137
Natural void ratio 3.642 13852 | 3336
Liquid limit (%) 112 142 122
Plasticity index 70 96 76
Specific gravity 2.67 2.56 2.60
Sensitivity ratio 14 3 4
Salt concentration (g/1) 9 20 26
pH 8.3 7.8 7.1
a .
o o Ariake clay (A1)
s o .‘:...Q."..i: 49l kPa

Reconstitution g
pressure=9.8kPa KPa
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Fig.1 Compression path of Ariake clay by constant rate of

strain consolidation test

Hiroshima clay (H)

Void ratio, e,

e : Undisturbed
o : Remolded and reconstituted

dede bbbl RS R e sl PUY
1 - 10 100 1000
Consolidation pressure, o’ (kPa)

Fig.2 Compression path of Hiroshima clay by constant

rate of strain consolidation test
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-o—&-: Freeze drying method

-O-{-: Oven drying method (110°C)
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Fig.3 Water content and time relations for different drying

methods

6 F: Intrusive force
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Fig.4 Principal of pore size measurement
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Table 2 Test results obtained by porosimeter

Samplé Test point w; o, e, e, ¢, ¢, | Zv, m, Remarks
. . - - . . atura te
Ariake clay (A1) a 150 0 421 3.61 1.35 | 041 Natural state
b 150 49 | 349 { 322 202003121 040 Compression state
Undisturbed - 73 [ 048 .
¢ 151 | 200 | 240 | 2.07 |2.13 [ 0.09 [0.78 | 0.4 (Constant rate of strain
d 151 | 1448 | 1.62 | 1.20 | 1.89 | 0.03 | 0.45 [ 0.69 consolidation test)
Ariake clay (A1) a' 109 0] 3.00 [ 245 - - 1092 033 Initial state
Remolded and b 109 49 1 240 | 1.85 | 084 [0.05(0.69 | 0.75 Compression state
reconstituted ¢’ 110 200 | 1.88 | 1.51 [0.86 | 0.06 | 0.57 | 0.68 (Constant rate of strain
d’ 109 | 2027 | 1.16 | 1.09 | 0.75}{ 0.06 | 0.41 | 0.88 consolidation test)
Hiroshima clay (H) ¢ 131 10 | 324 | 324 - | 014)125) 042 Compression state
] S 132 50 | 283 | 2.67 [1.81 1005|103 | 044 ’ )
Undisturbed P 126 122 1240 1195 1136100310751 043 {Constant rate of strain
consolidation test)
h 137 334 1.81 1.74 | 1.36 | 0.05 | 0.67 | 0.41
Hiroshima clay (H) e' 115 0] 3.08 | 2.68 - - 1.03 | 0.24 Initial state
Remolded and f 116 10 | 2.92 | 237 - (0121091 0.24 Compression state
reconstituted g’ 112 49 | 232 | 1.84 | 094 ;010071 | 0.24 (Constant rate of strain
h’ 113 197 | 1.82 | 144 | 089|008 |055( 042 consolidation test)
Ariake clay (A2) @ 130 20 1279 | 228 |110] - 089 025 Compression state
® 132 78 | 228 | 200 [1.18| - [0.78 | 0.41 o
Remolc!ed and ® 132 57 T 182 1123 11191 - 1048 035 (Standard consolidation test)
reconstituted
@ 132 78 | 1.86 | 1.50 [ 127 (0.07]0.59| 024 Rebound state
® 133 20 | 191 | 1.51 [1.26 ] 0.10 | 0.59 | 0.23 | (Standard consolidation test)
w;: Initial water content before consolidation test g, Consolidation pressure (kPa)

e,: Void ratio measured by total mercury intruded volume e,: Void ratio in consolidation test
¢.: Compression index - ¢,:Rebound index
v, Total mercury intruded volume (crn*/g) m,: Dried sample weight for porosimeter (g)
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Fig.6 Changing of pore size distribution in oven

dried and freeze dried samples
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Fig.7 Changing of pore size distribution in Ariake clay
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Fig.8 Changing of pore size distribution in Hiroshima clay

Table 3 Classification of ped and pore (Matsuo and Kamon'®)

ped pore
Macro-ped (>50um) Macro-pore (>10um)
Mezzo-ped (2-50pum) Mezzo-pore (1-10pm)
Micro-ped (0.1-2pum) Micro-pore(0.01-1pum)*
Submicro-ped (<0.1pm) Submicro-pore (<0.01pm)
*Micro-pore A (0.1-1pm)

Micro-pore B (0.01-0.1um)
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Fig.9 Changing of pore volume in loading process in Ariake clay
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Fig.10 Changing of pore volume in loading process in Hiroshima clay
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CONSIDERATION ON COMPRESSION PROPERTIES OF MARINE CLAY
BASED ON THE PORE SIZE DISTRIBUTION MEASUREMENT

Norihiko MIURA, Akira YAMADERA and Takenori HINO

This paper discusses compression and rebound characteristics of two kinds of marine clays, based on the

measurement of pore size distribution under one-dimensional compression and rebound processes by using a mercury

intrusion porosimeter.

It is found that the characteristics of rebounding due to stress release and reloading piocesses are mainly associated
with the macro pores and the mezzo pores of larger than 1pum of diameter. The normally consolidation processes are

associated with the decrease of mezzo pores of which size are between 1pm and 10pm. High void ratio and high

compressibility of Ariake clay are also discussed from a viewpoint of inter-aggregate cementation.
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