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A comprehensive evaluation method for landfill stabilization under
aeration and its application
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(1. Department of Geotechnical Engineering, College of Civil Engineering, Tongji University, Shanghai 200092, China; 2. Key
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Abstract: The in-situ aeration technology has advantages in accelerating landfill stabilization. A clear understanding of the
evaluation of landfill stabilization under aeration is significant to the design and operation of an aeration system. However, the
existing indices are numerous and varied. Considering the sensitivity to reflect the stabilization process and the accessibility to
be monitored, five indices, oxygen utilization rate, normalized BOD/COD, nitrogen removal efficiency, biodegradation degree,
and relative settlement rate, are selected to indicate the landfill stabilization from the perspective of gas, liquid and solid phases,
respectively. Given the results of numerical simulations, the stabilization process of landfill under aeration can be divided into
three phases: aerobic transformation, semi-stabilization and post-stabilization. After obtaining the corresponding weights of five

indices, the membership functions of five indices in three stabilization phases are developed. Using the fuzzy theory, the

evaluation method for landfill stabilization is established and applied to an in-situ landfill aeration case.
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Table 1 Values of NBC in different in-situ aeration programs
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aeration programs
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Table 3 Classification standards for landfill stabilization

evaluation under aeration
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aefe) =0 st <0 )
p l—exp{—[(sé—o.l)/O.IZ]z} si>0.1
n= ’
0 s < 0.18s! =0
(19)
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Table 4 Values of stabilization indicators of an in-situ landfill

aeration program in Beijing
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R EFHERIRE X, 8% 16%
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- 1100 400
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i BIC 0.58 0.4
NBC 1 0.69
e 870 300
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E1 1 e kel S . 0.1 m/a
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Table 5 Degrees of membership function of stabilization indices

corresponding to different stages
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MARFR PR 0 0.0004 0.9996
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ik TE bR 0 0.288 0.712
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