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Analysis of Mechanical Properties and Microstructure of
Solidified Hydraulic Fill Silt and Sand
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(1. The Key Laboratory of Urban Security and Disaster Engineering Ministry of Education
Beijing University of Technology Beijing 100124  China;
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Abstract: A large amount of cheap hydraulic fill silt and sand in coastal land reclamation project will be
generated meanwhile the road construction project in this region needed a large number of expensive
building materials such as cement stabilized crushed stone. In view of these problems different stabilized
mixtures of hydraulic fill silt and sand were used to replace the traditional construction materials; and the
unconfined compressive strength and microstructure of stabilized soil were studied. Results show that
compared to the cement stabilizer stabilizer developed in this project can significantly increase the
strength of stabilized silt and sand mixture. The solidification mechanism is that the new stabilizers can
produce more gel and expansive hydrated products and the organic compounds in stabilizers can form
organic molecules by polymerization process which can wrap the particles of silt and sand resulting in the
soil structure being compacted.
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Table 1 Physical property of hydraulic fill silt and sand
/ / / /
/% (geem™) (grem™) (geem™) (geem ™) (e) (W) 1% (Wy) 1%
5.55 2.71 1.35 1. 65 0.71 0.65 ~1.02
65.2 1.33 1.58 41 12.6
2

Table 2 Chemical composition of hydraulic fill silt and sand

w(Ca®*) /!  w(Mg*)/ w(Na®)/ w(CO;")/ w(HCO;)/ w(Cl™)/ w(SO;™)/

(mgekg™)  (mgekg™) (mgekg™) (mgekg™') (mgekg™) (mgekg™) (mgekg™) o
10.5 59.2 850. 1 22.1 1381.4 109. 3 69.2 9.8
31.1 74. 1 615.8 3.93 26. 12 965. 8 243.3 8.4
1.2
HCO; \Na* Cl~; Cl-. 350 m’/kg
Na*.S0; . Si0, Al 0, 13
4.6% 0.04%.
pH 7.0 . 0 JTG E40—2007
4:6 ». N
JTG E51—2009
12 ). SEM S -3400N
P. 0 42.5 XRD XRD -6000 X
3d  28d 19.8 47.3
MPa 355 m’ /kg. 5
4 ' Gl Al
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Fig.1 XRD result of stabilized hydraulic fill silt and sand
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Fig.2  Micro-structure morphology of cement-stabilized

hydraulic fill silt and sand
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