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Settlement of Pleistocene marine clay layer
due to large civil engineering structure
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Fig.1 Research flow in this study, (a)problem with respect to
the settlement of Pleistocene marine clay and (b)details
of research flow.
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Fig.2 Sampling sites for Osaka Upper-Most Pleistocene marine
clay.
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Table 1 Index and physical properties of Osaka Pleistocene

marine clays.
Kyuhoji | Tsurumi

sampling depth (m) G.L.-23.5] G.L.400
effective overburden pressure (kPa) 190 284
pre-consolidation pressure (kPa) 333~343 580
(isotropic consolidation test)
pre-consolidation pressure (kPa) 412 725

oedometer test)
compression index C. 0.753 1.168
swelling index C, 0.064 0.060
unconfined compressive 160 ~240 | 225 ~490
strength (kPa) q,
density p [(g/cm®) 269 272
natural water content (%) w, 56.9 61.6
liquid limit (%) w, 78.3 94.5

lasticity limit (%) we 282 35.0
liquidity index I, 0.57 0.45
plasticity index (%) I, 50.1 59.5
activity A, 0.86 1.08
clay fraction (%) 70.0 67.9
silt fraction (%) 270 30.7
sand fraction (%) 3.0 14

Ty LI B THAR OB B R R - TR 5,
BRI EBEANND L, FHICHRE 2R
ERDHLHBHERSLELONS. Table 1 1213, A
FF - BRI TOYEEME LR LTV, Tablel
OFHLENEY E (AESF @ 190kPa, FAR. : 284kPa)
LEHFERRTEONEEBRRE SN (AESF
412kPa, #45.: 725kPa) LV, #+REOBESHLL
W, AEFHRHEEA 22, BBRUFHELEM 26 TH
v, WEL, REBK 2 ULOBEBRBICHD D
L bns.

Yo7 v TEREOEBEVC X ARE O BT 25
TREDIZ, —EOSSEEIENAKSMES (CIU)
REREITo72., BEOILNOREL, JEHkBED
BFCL-oThrEEEMMITHETEZZ 22D
NoTn5, TOFREF =Y BV FF5—ick
2 TERE NI KRB RIND 4 HF70D Mal12 B0
CIU BRERER (L S "R L2 D) & & b IZ Figs
IORY. RO, RREIFEZEEIS N0 2 43D 1 (g/2)
EEFBEI(0 YTRLAELOTHY, REHIMEI
MIETDLOTHD: FMIERSH o R IEHERE
RERTH LN EERRSp. TRLELDTHY,
WEBLLOYEL L l2oTUVS,

H P OB, £E S 25 FEHM U REBUEET - $RE

220

2.5
[ ] Kyuhoji, & =0.5%/min

c &  Kyuhoji, & =0.05%/min
o &  Kyuhoji, & =0.01%/min
3201 ®  Kyuhoji, & =0.005%/min
® B Tsurumi, & =0.005%/min
] o  Mal2 £=0.03%/min

g 15 F \ = ===c-- Ma12(Tsuchida et al. 1984)
E 0 Kyuhojl and Tourumi

< *.

20|

§ L

%

ot

©

2 05

o

[+4

0.0 .
0.1 1 10

Normalized mean effective stress o ./p,

Fig.5 Rate of strength increase with respect to the normalized
mean effective stress for Osaka Pleistocene marine

clays.
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Photo.1 SEM micrographs of (a)Kyuhoji Pleistocene marine
clay and (b)Tsurumi Pleistocene marine clay.
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Phote.2 SEM micrograph of Pleistocene sediment with fresh-
water diatoms sampled in Gifu Prefecture.
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Fig.6 Experimental results of isotropic consolidation tests on
Osaka Pleistocene marine clays and Gifu Pleistocene
diatom earth.
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Fig.7 Liquid limit chart for the fine contents of diatom earth
passed through 420 12 m sieve by a putty knife.
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Fig.8 Limit loci of Osaka Pleistocene marine clays.
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Fig.9 Normalized limit loci of Japanese clays with respect to
the isotropic pre-consolidation pressure.
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Fig, 10 Experimental results on undisturbed Tsurumi Pleistocene
marine clay, (a)stress - strain relations, pore water
pressure - strain relations and (b)effective stress paths.
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Fig.11 Experimental results on undisturbed Kyuhoji Pleistocene
marine clay, (a)stress - strain relations, pore water pressure
- strain relations and (b)effective stress paths.
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Fig.12 Experimental results on normally consolidated
undisturbed and reconstituted Kyuhoji Pleistocene
marine clay, (a)stress - strain relations, pore water
pressure - strain relations and (b)eftective stress paths.
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Fig.14 Experimental results on normally consolidated
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undisturbed sample and sample with high stress history
(Tsurumi Pleistocene marine clay), (a)stress - strain
relations, pore water pressure - strain relations and
(bleffective stress paths.
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Photo.3 SEM micrographs of Kyuhoji Pleistocene marine clay,
(a)undisturbed sample and (b)reconstituted sample.
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Photo.4 SEM micrographs of Tsurumi Pleistocene marine clay,
(a)undisturbed sample and (b)sample with high stress
history.
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Fig.15 Schematic representation of clay structure, (a)undisturbed sample, (b)reconstituted
sample and (c)sample with high stress history.
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MECHANICAL BEHAVIOR AND MICRO-STRUCTURE OF OSAKA
UPPER-MOST PLEISTOCENE MARINE CLAY

Atsushi YASHIMA, Hiroaki SHIGEMATSU, Fusao OKA and Jun-ichi NAGAYA

This paper studies an importance of yielding characteristic and an effect of the microstructure on

mechanical behavior of Osaka Upper-Most Pleistocene marine clay. Clay samples undertaken by the block-

sampling technique are found to have higher quality than Pleistocene clay samples obtained by the tube-

sampling technique. The following conclusions are obtained from the present study: lx.Yielding properties of

Osaka Pleistocene marine clays from the two sites are anisotropic. 2.The Pleistocene marine clay has a linkage

structure with significant bonding, which induces more brittle behavior, higher compressive strength and

higher stiffness than the disturbed and reconstituted samples.
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