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Experimental Study of Influence of Hydroxy-aluminum/Polyaluminum
on Mechanical Characteristics of Montmorillonite

SUN Shi-yong, YAO Hai-lin, DONG Qi-peng, DUAN Jian-xin
(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and
Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: The hydroxy-aluminum/polyaluminum modified clay and the clay only samples were examined by
X-ray diffraction (XRD), unconconsolidated undrained (UU) triaxial strength test, unconfined compres-
sive strength testing techniques, swelling potential tests and so on. The results indicated that the hydro-
philic nature and swelling-shrinkage property were changed drastically, that the free swelling ratio (F,)
could be reduced sharply, and that the particle size gradation, strength characteristics of the modified
montmorillonite clay were improved greatly. The clay content decreased dramatically, while the silt con-
tent increased. This study suggests that the hydroxy-aluminum/polyaluminum can influence the mechani-
cal and physical properties of montmorillonite clay by physicochemical interaction.
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Fig.1 X-ray patterns of MT and MMT specimens
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Tab.1 Physical and mechanical indexes of montmorillonite

before and after modification

+ B G w./ % we/ % I,/ % F/%
MT 2.55 139.4 32.5 106. 9 125.0
MMT, 2.58 92.1 57.8 34.3 41.0
MMT, 5 2. 60 88.0 55.0 33.0 27.0
MMT;., 2.61 86. 2 54,7 31.5 24.0
MMTs: 5 2. 61 96. 3 62.4 33.9 38.0
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Tab.2 Changes of grain-size distribution of seils

before and after modification

BRERSE/ %
+ &
PR S5~T74pum BB 2~5pm RE<2Zum
MT 40.5 11. 4 48.1
MMT,, ¢ 97.5 1.2 1.3
MMT, 5 94.1 1.3 4.6
MMT;, 84,8 8.4 6.8
MMT:.s 83.0 7.6 9.4

T EH Lk, o BIEMEK SRR
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EXRR S E 50 kPa T 4T KR & ik
FHHMERK, FHER 61,8 mm.&HF 20 mm K
TR FE AL AR 2 A b e A, FE A R R 3.
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Tab.3 Changes of expansive properties of soil

- w/ pal ./ deso / pe/
% (gecm™3) % % kPa
MT 39.8 1.29 13. 32 3.89 136. 60
MMT. 40. 2 1. 30 7.73 1.05 61.08
MMT, 5 40.3 1.29 7.21 —0.25 35. 80
MMT; o 39.5 1. 30 1.40 —0.15 35.08
MMT:. 5 39.7 1.30 1.55 —0.10 36. 20
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B 48 A HEK (UUD 39 41X 36 (B 43 %1 5 100,200,
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Tab.4 Comparison of mechanical properties of montmoril-

lonite before and after modification

+ B w/% q./MPa ¢/kPa o/ (")
MT 39.8 0. 41 181. 96 5. 81
MMT, ., 40.1 0.71 142, 32 16. 90
MMT, s 40,3 0.98 143.97 19. 85
MMT; o 39.5 1.16 306. 40 14,74
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Fig.2 Relationship between axial stress and axial strain

MMT.’ [}

MT MMT, ;
B3 ToBRAE R E R KBRS

Fig. 3 Damage to specimens in unconfined compressive

strength experiments
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