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Strength-Deformation Characteristics and Internal Structures of
Cement-Stabilized Soils Mixed with Composite Recycled Materials

Serina FURUKAWA, Takeshi KAMEI

Abstract

This paper describes the development of new ground improvement materials, based on the formation of
ettringite, for basanite using waste and recycled materials. For this purpose, recycled basanite was mixed with coal
ash, blast furnace slag and furnace cement type-B in different proportions to obtain the optimal production for
ettringite based on their chemical responses. The unconfined compressive strength of cement-stabilized soil
increases with increasing the suggested composite recycled materials addition ratio. Based on the
observation of internal structure using a scanning electron microscope (SEM), ettringite occurrence is related to the
strength increase of cement-stabilized soil. Well-developed ettringite could be seen in the case of higher composite

recycled materials addition ratios.
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Physical properties Physical compositions

Chemical compositions (%)

ps(gem’) wi(%)  wp(%) PI Sand Silt Clay SiO, ALO; Fe,05 TiO, CaO MgO K,0 Na,O
2.679 73.1 36.7 36.4 0.0 353 64.7 68.1 24.8 0.14 0.15 0.02 0.02 1.54 0.56
#2. @IFEAY N BREOMNE Y
Specific surface area (cm?/) ~ Mechanical properties Chemical properties (%)
Setting Stability Compressive strength (MN/mz) MgO SO; Ig. Loss Total alkali CI
Initial (min) Final (h) 1 day 7 days 28 days
23000 =60 =10 Good =100 =175 =425 =6.0 =4.0 =3.0
#3. EFE AN BEOEHS Y
Pattern SiO, AlLO; Fe, 05 CaO MgO SOs Na,O K,O R,O TiO P,O MnO Cl Ig.loss Insol.
Content (%)  26.30 8.70 1.90 54.10 3.70 2.00 0.26 0.42 0.54 0.69 0.08 0.28 0.01 0.80 0.20
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Ps Dy Dso D5y Dgo Coefficient of Coefficient of
(Mg/m3) (mm) (mm) (mm) (mm) uniformity (Uc) curvature (Uc’)

2.67 0.026 0.042 0.062 0.073 2.81 0.929
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