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Anti-liquefaction Properties of Saturated Loess Improved by Fly Ash
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Abstract: To economically reduce seismic liquefaction damage to saturated loess foundations, var-
iations in the characteristics of dynamic stress, dynamic strain, and dynamic pore water pressure
are analyzed using dynamic triaxial tests on improved saturated loess with different dosages of fly
ash. The law of influence of this dosage on the liquefaction stress ratio, dynamic residual deform-
ation, and dynamic pore water pressure of the improved loess is then studied. Combined with mi-
croscopic test results, the physical—chemical anti-liquefaction mechanism of saturated loess im-
proved by fly ash is also discussed. Results show that the dosage of fly ash has a significant influ-
ence on the liquefaction stress ratio, dynamic strain, and dynamic pore water pressure of the im-

proved loess. With an increase in the dosage, there is a respective increase in the liquefaction
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stress ratio of the improved loess: after the dosage reaches 15% ., there is an evident increase in

the liquefaction stress ratio with a continued increase in the dosage. In addition, the dynamic

strain and dynamic pore water pressure of the improved loess increase with a decrease in the fly

ash dosage: after the dosage reaches 25%, the saturated improved loess cannot be liquefied.

Scanning electron microscope (SEM) results indicate that the physical—chemical anti-liquefaction

mechanism of saturated loess improved by fly ash is mainly related to the hydration process of the

fly ash with respect to the filling effect of the colloid product and particles and adsorption of free

water by fly ash.

Key words: dynamic triaxial test; dynamic residual strain; dynamic pore water pressure; seismic

resistant mechanism
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Table 1 Basic physical parameters of undisturbed loess samples used in the test

Sk 4L/ Yo
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Table 2 Property indices of fly ash
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Fig.1 Test results of maximum dry density vs.

optimal moisture content
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Fig.2 Relationship between liquefaction stress ratio of saturated

fly ash improved loess and the number of cycles
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Fig.3 Deformation characteristics of the saturated

fly ash-improved loess
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Fig.4 Pore water pressure characteristics of the saturated

fly ash-improved loess with different fly ash dosages
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Fig.5 Mesostructural images of saturated compacted loess

and saturated fly ash-improved loess
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