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Strength Characteristics and Micro-mechanism of Lime-Metakaolin
Modified Silty Soil
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Abstract: Taking typical silty soil in Henan area as the research subject, modified silty soil samples with
different lime and metakaolin contents were prepared. Unconfined compressive strength tests, scanning
electron microscopy(SEM) and X-ray diffraction(XRD) tests were carried out, and the comparison analy-
sis was made with the hydraulic lime modified silty soil. The results show that with the increase of
metakaolin content, the [ailure strain and unconfined compressive strength of the modified silty soil in-
crease, but the strength growth rate increases first and then decreases, which reaches the peak value when
the metakaolin content is 4% . When the curing age increases from 7 d to 28 d, the strength growth rate of
lime-metakaolin modified silty soil is significantly higher than that of lime modified silty soil. 6% lime 4+ 4%
metakaolin and 8% lime 4% metakaolin can effectively replace 8% and 10% hydraulic lime respectively. The
hydration products formed after the incorporation of metakaolin can bond soil particles and fill in the pores, which
makes the microstructure of the improved silty soil more compact and has certain hydraulicity.
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Table 1 Basic physical parameters of silty soil

Liquid Plastic Optimum ~ Maximum dry

Plasticity
water content

limit limit . density/
index

(by mass)/ % (by mass)/% (by mass)/% (g+cm™)

19. 20 8.22 10. 98 9. 30 1. 96

PR I8 £ (MK) . 0] 5 48 B M T I i = S
A BR N B R AR K M K (NHL) « b g T
TEFELR A M A PR |, 00 B S5 9o NHL2 (2~
5 MPa). £ K (L) :CaO &Y KF 90%, ¥k [ 1T 4
By E KA RA AL Bt A K w0 K
KT A TR (1 k2 28 B L 2 2.
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Table 2 Chemical compositions of silty soil, lime, MK and NHL w/ %
Material SiO), CaO Fe, O, TiO), Al O, K,O MgO SO, Others
Silty soil 64.70 0.99 6.91 0. 30 19. 42 4. 50 0.16 3.02
MK 46.73 1.72 2.23 1.56 41.18 0.17 0.13 0.09 6.19
NHL 8.33 68. 36 1. 60 0. 14 2.62 0. 99 4. 16 0.67 13.13
L 95. 60 0. 96 0. 06 3.38
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