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Microstructure of one-dimensionally consolidated
cohesive soil with different pHs

Takayuki SASANISHI (Department of civil engineering)
Eijt MATSUSHITA (Division of design engineering)
Tetsuro YAMAMOTO (Department of civil engineering)
Motoyuki SUZUKI (Department of civil engineering)

In order to clarify the influence of pH on soil structures of one dimensionally consolidated cohesive soils,
consolidation tests were performed on six soil samples in which pH values were artificially changed by
adding sulfuric acid or sodium hydroxide solutions. A scanning electric microscope made observation of
soil structures. It was shown that the soil structures formed by the consolidation changed with pH values and
the kind of soil sample. Although acid soil samples formed flocculent structures, alkaline soil samples formed
oriented structures. This may be due to the difference of electric charge of soil particles with different pHs.
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Table 1 Physical properties, chemical properties and mineral composition of soil samples
Kaolin clay | Sanyo cohesive | Daido clay | Honyura clay | Ubemisaki clay | Ubeoki clay
o s (g/enn’) 2.618 2.671 2.602 2.568 2.598 2.58
D5, (mm) 0.007 0.036 0.011 0.018 0.008 0.003
Doy (Mmm) 0.2 2.0 0.2 0.9 0.9 1.0
wi (%) 62.0 49.7 57.2 35.0 59.5 110.6
wp (%) 40.2 279 23.5 21.8 30.5 42.8
Ip 21.8 21.9 33.7 13.2 29.0 67.9
Feiay (%) 96.8 33.8 25.0 322 453 59.8
F. (%) 97.7 56.3 94.0 74.6 96.6 94.5
Soil classification CH ML CH CL CH CH
(pH); 6.8 4.8 6.5 8.6 7.8 7.4
Main clay minerals Kaolinite Kaolinite Kaolinite Smectite Illite Phlogopite
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(b)  (pH);=8.6
Photos.3 SEM photograph of Honyura clay

Photos. 4 SEM photograph of Daido clay

(a) pH=3.9 (b)
Photos.5 SEM photograph of Ubemisaki clay
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Photos. 6 SEM photograph of Ubeoki clay
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