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Effect of aerobic degradation on settlement characteristics of municipal solid
waste and dry unit weight prediction model
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Abstract: The effects of aerobic degradation on the geotechnical parameters of municipal solid waste (MSW) are complex and
variable. As a key parameter of MSW, dry density plays a significant role in assessing the stabilization of aerobic degradation. This
study focuses on typical MSW from Wuhan, conducting model tests on six groups under different conditions. The model tests are
divided into two parts: anaerobic and aerobic conditions. The results of model tests indicate that water level height, anaerobic storage
duration, and aerobic ventilation frequency are key factors affecting the mechanical properties of MSW. The modified primary
compression index ranges from 0.174 to 0.452 and is inversely proportional to water level height. During the anaerobic phase, the
modified secondary compression index ranges from 0.015 4 to 0.16, whereas in the aerobic ventilation phase, the modified secondary
compression index varies from 0.01 to 0.78, showing an inverse relationship with water level height and a direct relationship with

aerobic ventilation frequency. Additionally, the aerobic strain efficiency is proposed to characterize the strain characteristics of MSW

Wehs HIW: 2024-11-14 A H#: 2025-01-10

HETH - WA B AR AR SR FETIH (No.2021CFA096); [F 5K H AR £ 42 (N0.52274206); 1L T4 “ M4ILFEA 14l "Bl H (No. XLY C2203142).
This work was supported by the Hubei Provincial Natural Science Foundation for Distinguished Young Scholars of China (2021CFA096), the National Natural
Science Foundation of China (52274206) and the Liaoning Revitalization Talents Program (XLYC2203142).

BAEERAN: THrE, 5, 1996 R4, L, FENHIFE L TRE T MHT A T/E. E-mail: 18342840929@163.com

WIERE: XN, B3, 1982 R4, 4, #FFii, RENERECA L)% 5 TRS T T/E. BE-mail: lliu@whrsm.ac.cn



3066 = +

VAR

2025 4F

under varying aerobic ventilation conditions. The aerobic strain efficiercy is directly proportional to aerobic ventilation frequency,

while inversely proportional to water level height and anaerobic storage duration. A Logistic model is introduced to describe the

variation pattern of organic matter mass in MSW, enabling the prediction of stabilization time for degradation. Finally, based on the

strain-settlement model and the mass variation model, a predictive model for dry density of MSW is established.

Keywords: municipal solid waste; aerobic degradation; anaerobic degradation; prediction model; dry unit weight
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Table 1 Composition, moisture and organic waste content
of the tested MSW samples

ik e /% Ji & /kg HEEE BRI % AL/ %
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Table 2 Internal environment control of compression test model column
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