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Hydraulic-mechanical characteristic test of stabilized MSWI fly

ash and stability analysis of its pile
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Abstract: The stability assessment of stabilized MSWI (municipal solid waste incineration) fly ash
landfills plays a crucial role in keeping the long-term safe operation of landfills, and the hydraulic-
mechanical characteristics of stabilized fly ash are the key parameters in the stability assessment. To grasp
the hydraulic-mechanical characteristics of stabilized fly ash, a stabilized fly ash landfill in Nanjing was
chosen as a research object to test the hydrauliccmechanical characteristics at filling ages of 0~11 months,
and the comparison with household waste was conducted. The test results showed that, the weight of
stabilized fly ash was in the range of 11. 0~12. 3 kN/m’, and the internal friction angle was ranged from
32 9° to 34 2°. The filling age effect of both was not obvious. The cohesion of stabilized fly ash was in the
range of 14, 0~19. 5 kPa, and decreased with the increase of filling age. As the burial depth of stabilized
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fly ash increased., the residual volume water content increased, and the air entry value decreased, while the
soil water characteristic curve became steeper. When the initial void ratio was 1. 60~2. 15, the saturated
permeability coefficient was 9. 20 X 107°® ~3, 82X 10° m/s. On this basis, the effects of rainfall, slope
height, slope rate and leachate level on the pile stability of stabilized fly ash were analyzed by using the
Geo-Studio software. It was found that, in the earlier stage of rainfall, three rainfall types (average, front
peak and middle peak) had a significant impact on the pile stability, while in the later stage of rainfall, the
back-peak rainfall type affected the pile stability most. The safety factor decreased gradually as the slope
height or the slope rate increased. As the relative leachate level increased, the safety factor declined
significantly and the speed of falling became faster and faster. Stabilized fly ash differed from household
waste in terms of hydrauliccmechanical characteristics and aging effect. During assessing the stability of
stabilized fly ash landfill system, relevant specification and the recommended parameters of MSW landfills
cannot be arbitrarily adopted.

Key words: stabilized MSWI (municipal solid waste incineration) fly ash; hydraulic-mechanical

characteristics; pile stability; rainfall; slope height; slope rate; leachate level
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