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Laboratory study on the geotechnical properties of MBT waste

ZHANG Zhenying, ZHANG Yuxiang, GUO Wengiang, WU Dazhi, XU Hui, WANG Yingfeng
(School of Civil Engineering and Architecture, Zhejiang Sci-tech University, Hangzhou, Zhejiang 300018, China)

Abstract: Mechanical-biological treatment(MBT) has the advantage of significantly reducing the amount of
municipal solid waste. Therefore, MBT waste has become a hot global research topic in geo-environmental
engineering. In order to understand the basic geotechnical characteristics of waste more comprehensively, MBT
waste samples were collected from Tianziling landfill in Hangzhou, and tests were conducted, including a
composition analysis, sieve analysis, water content test, specific gravity test, natural density test, compression
test, direct shear test, and permeability test. The main components of the MBT waste from this site were plastic,
glass, and dust soils, which accounted for 57% of the total wet mass. The uniformity coefficient of the MBT waste
was 21.4, and the curvature coefficient was 1.93. The relationship between the void ratio and the logarithmic
pressure was fitted linearly, and the compression index was calculated to be 0.726, indicating the high
compressibility of the MBT waste. The shear strength of the MBT waste conformed to Coulomb’s law. The
cohesion was 10.8 kPa, and the internal friction angle was 44.5°. The permeability coefficient decreased with
increasing vertical pressure. The relationship between the logarithmic permeability coefficient and vertical
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pressure was fitted linearly. The permeability coefficients of the MBT wastes were in the range of 10 *- 10 °

cm/s. These conclusions can provide reference for prediction of reservoir capacity, stability analysis and design of

seepage drainage system in an MBT landfill.

Key words: soil mechanics; MBT waste; uniformity coefficient; compression index; shear strength; permeability
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Fig.1 The weight of MSW generation in China(in 2001 - 2015)
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Fig.2 The MBT process of waste in Tianziling, Hangzhou
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Table 4 The compression modules (E;) of Hangzhou MBT
waste compared with German(SHG) waste

EJ/MPa
p/kPa oAl [ SHG
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12.5~25 0.19 - - -
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50~100 0.71 1.00 1.10 2.30
100~200 1.47 1.80 1.60 2.00
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Fig.12 The e-Igp curve

BRI SR R ARR 5L, E4ifa% C. =
0.726, ZEUEZE KT 5 48 1 T 1 R 48 F541(0.4),
XYL MBT 5730 95 (R e 1
3.7 EEHYIAR

MBT 335 (19 8 8 775 B P07 8 (196 & LK 13,
B 13 R, ESNRAEER T, A6
sk, BYRN PR R, AR E, BN
TIHRE KR E IBHAR 2%, 8IS - BIYII RS K &
55— MRk L BTN Ay - BYY)AT RS 58 RAHL.

250
2001 —=—125kPa
—e—25kPa
50 kPa
- —v—100 kPa
g 150 —4—200 kPa
S
=
i 100
50
0

0O 10 20 30 40 50 60 70 80
YA Imm
K13 B3I SEUIMMI RS KR &

Fig.13 Shear stress versus shear displacement
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Fig.15 Permeability coefficient versus vertical pressure
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