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A ROLE OF THE INTERACTION OF CLAY MINERALS WITH
PORTLAND CEMENT IN SOIL-CEMENT MIXTURE
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Z#—1 Physical Properties

Properties Kaolinite Bentonite Sericite Natural Soil Pyrophylite
Size Ranges :
>T4e (%) 58 00 26 4 00
4 -548 (%) 35 17 42 93 53
< 5u (%) 7 83 32 3 47
L.L. (%) 25.3 328.0 28.4 63.4 42.0
P.L. (%) 17.3 41.4 20.7 30.9 31.5
P.I. 8.0 276.6 7.1 32.5 10.5
Maximum Dry Density
(g/em® 1.860 1.015 1.842 1.371 1.570
Optimum Moisture
Content (%) 13.7 50.0 15.7 31.5 24.5
Predominant Clay and kaolinite, quartz montmorillonite, sericite, pyrophy- monmorillonite, pyrophyllite,
Nonclay Minerals cristobalite llite, quartz illite kaolinite, quartz
quartz, chlorite
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Bentonite+30% cement
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Aged 91 days
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10 20 30 40 50 60 70
26—Degress (Cu Ka Radiation)

X-ray diagrams for bentonite +-30%
cement samples cured for 3, 28, 91
and 200 days
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O neat cement paste
— O bentonite+30% cement
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BENTONITE-CEMENT
PEAK HEIGHT
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1 3 7 14 28 91 200
CURING TIME-DAYS

E--5 X-ray diffraction peaks for hydrating
bentonite-cement and portland cement
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BE—8 X-ray diffraction peaks for hydrating
bentonite-cement and portland cement
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E—7 Variation in area of montmorillonite
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B9 X-ray diffraction peaks for hydrating
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E—10 X-ray diffraction peaks for hydrating
kaoinite-cement and portland cement
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B4—12 X-ray diffraction peaks for
hydrating sericite-cement
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B—17 pH changes of clay+10% cement
mixtures with curing time
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B—18 pH changes of clay +20% cement
mixtures with curing time
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E—19 pH changes of clay +30% cement
mixtures with curing time
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BE—20 Variation in strength with curing time
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EJ—3 Photomicrographs of thin sections sericite +20% cement
samples; (a) Aged 28days, (b) Aged 91days, (c) Aged

200 days (X 50)
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