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Fig.2 Sampling places of soil samples

Table 1 Physical and chemical properties of soil samples

Soil samples Sites P Wi wp 1p Dy Dpy  Fay Fe  Soilcls- M),
@) (B (% (mm) (mm) (%) (%) sification
Annaka clay Gunma 2400 3757 345 3412 0004 0032 597 1000 CH 106
Ariake clay Fukuoka 2611 609 400 209 0033 0425 190 825 CH 8.1
Daido clay Yamaguchi 2570 555 262 293 0007 0250 450 871 CH 68
Imaichi kaolinite Tochigi 2513 473 332 141 0008 0048 401 1000 ML 79
Kobe clay Hyogo 2614 625 303 322 0005 0425 490 981 CH 74
Kuroiso smectite Tochigi 2792 10727 880 9847 0005 0032 514 1000 CH 9.7
Neyagawa clay Osaka 2.650 655 317 338 0013 020 90 997 CH 79
Nabeyama cleavage sericite | Shimane 2773 1171 428 743 0009 0032 203 1000 CH 99
Nabeyama sericite Shimane 2750 588 279 309 0014 0128 161 972 CH 94
Shobara clay Hiroshima 2.681 551 321 230 000s 0075 556 1000 CH 43
Shobara dickite Hiroshima 2.609 503 345 158 0005 0032 418 1000 ML 83
Shobara pyrophyilite Hiroshima 2772 526 364 162 0005 0032 468 1000 ML 78
Ubemisaki clay Yamaguchi 2598 595 305 290 0051 0250 105 891 CL 78
Ubeoki clay Yamaguchi 2580 1106 428 679 0012 0425 163 985 CH 74
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Table 2 Mineral composition of soil samples

Soil samples Main clay minerals | Others

Annaka clay Smectite Quartz, Clinoptilolite, Mordenite
Ariake clay Muscovite Quartz, Kaolinite, Biotite

Daido clay Kaolinite Quartz, Gypsum, Alkali feldspar,
Imaichi kaolinite Kaolinite Quartz

Kobe clay Muscovite Quartz, Kaolinite, Smectite, Pyrophfllite
Kuroiso smectite Smectite Quartz

Neyagawa clay Wite Quartz, Kaolinite, Smectite, Muscovite
Nabeyama cleavage sericite Sericite Quartz

Nabeyama sericite - Sericite Quartz

Shobara clay Halloysite Quartz, Biotite, Talc

Shobara dickite Dickite Quartz

Shobara pyrophyllite Pyrophyllite Quartz

Ubemisaki clay lite Quartz, Kaolinite, Gypsum, Biotit
Ubeoki clay Phlogopite Quartz, Kaolinite, Gypsum
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Table 3 Chemical composition of soil samples

Soil samples SiO, A0, Fe0O, MgO Ca0 MnO Na,0 KO  lgloss Total
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Annaka clay 6636 8.06 244 2.06 528 0.05 2.15 095 6.25 93.60
Ariake clay 53.00 1481 545 227 337 0.17 3.01 1.84 9.28 9320
Daido clay 6200 2319 1.66 0.28 020 0.02 0.38 334 6.69 97.76
Imaichi kaolinite 4510 3710 0.02 0.07 0.05 0.00 022 023 14.74 9753
Kobe clay 5770 1893 3.02 101 0.96 0.06 0.85 225 2.64 8742
Kuroiso smectite 5970 2126 205 333 0.49 0.01 333 0.24 6.09 96.50
Neyagawa clay 57.60 1477 540 185 1.08 009 203 202 9.57 9441
Nabeyama cleavage sericite 4630 2787 401 103 204 005 031 856 6.28 9645
Nabeyama sericite 4610 2858 367 097 . 178 0.04 036 9.95 6.00 9745
Shobara clay 7958 13.80 0.16 0.09 0.07 0.00 027 1.70 237 98.04
Shobara dickite 4600 3776 001 . 004 0.00 0.00 0.16 013 13.60 97.70
Shobara pyrophyllite 7060 2348 0.17 0.02 0.00 0.00 020 0.19 454 99.20
Ubemisaki clay 50.86 16.14 529 228 131 0.07 5.63 252 12.19 96.29
Ubeoki clay 6030 1647 595 131 131 0.09 231 181 658 96.13
s
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Table 4 Soil samples classified into soil types A and B, and its main clay minerals

Soil type A Soil type B
Soil samples Main clay minerals Soil samples Main clay minerals
Annaka clay Smectite Daido clay kaolinite
Ariake clay Muscovite Shobara clay Halloysite
Kobe clay Muscovite Imaichi kaolinite Kaolinite
Neyagawa clay Illite Shobara dickite Dickite
Ubemisaki clay Illite Shobara pyrophyllite Pyrophyllite
Ubeoki clay Phlogopite
Kuroiso smectite Smectite
Nabeyama sericite Sericite
Nabeyama cleavage sericite Sericite
X1) X1)
=
®
=
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Sericite
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Photo. 1 The change of sedimentation with time (Shobara clay)
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(a) Annaka clay (b) Neyagawa clay
Photo. 2 The change of sedimentation with pH (Soil type A)
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(a) Shobara clay (b) Daido clay
Photo. 3 The change of sedimentation with pH (Soil type B)
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(b)pH=10.6(=(pH);) (c)pH=11.6

Photo.4 SEM photograph at liquid limit for Annaka clay

(a)pH=2.5 (b)pH=4.3(=(pH),;) (c)pH=8.0

Photo. 5 SEM photograph at liquid limit for Shobara clay

(a)pH=2.5 (b)pH=4.3(=(pH),;) (c)pH=8.0

Photo. 6 SEM photograph at plastic limit for Shobara clay
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EFFECT OF pH ON CONSISTENCY OF SOILS

Eiji MATSUSHITA, Tetsuro YAMAMOTO and Motoyuki SUZUKI

The effect of pH on liquid and plastic limits of soils was examined based on present and previous
results of liquid and plastic limits tests with changing pH, and on the mineral and chemical compositions
of the soils. It was clarified that although pH has a very pronounced effect on liquid limits, its effect on
plastic limits is slight. These results indicate that the pH-induced changes of the liquid and plastic limits
are dependent on the structure of the clay minerals and the existence of cations between the sheets of
clay minerals. Finally, it was shown that the pH-induced changes of the sedimentation and the micro-

structure of soil particles effectively clarify the changes of liquid and plastic limits with changing pH.
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