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Abstract: With the rapid development of industrialization and urbanization, a large quantity of solid wastes have been produced,
the groundwater and subsurface soils are seriously contaminated, and the environment which peoples rely on is getting worse.
The researchers in geotechnical engineering make efforts to use the theories and approaches of geotechnical engineering to
study and solve these environmental problems, and a new branch of geotechnical engineering discipline—environmental
geotechnics has come into being. The problems of environmental geotechnics involve many processes including biochemical
reaction, physical change and mechanical motion. A unified framework of the basic theories for environmental geotechnics has
not been established currently. The mechanisms of biochemical reaction, soil skeleton deformation, pore water and gas
transport and solute migration in soils are described. A coupled model and the relevant governing equations for biodegradation,
mechanical deformation, fluid flow and contaminant transport in soils are established. The parameters in this model and their
measuring methods are also addressed. The phenomena, serious acid inhibition caused by biochemical degradation, skeleton
weakening and liquid-gas mutual blocking in the landfills of municipal solid wastes with high food content, are revealed. The
mechanisms, including compression deformation and liquid/gas generation and transport in municipal solid wastes, interaction
between pollutant migration and soil consolidation, pollutant

penetrationof barrier and prevention of water infiltration and EEWE . FEE MR (973) BiH (2012CB719800);
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gas escape in landfill covers, are demonstrated. Based on nearly
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twenty-year researches and practical works by the author's research group in environmental geotechnics, the proposed

assessment approaches for the degradation degree of municipal solid wastes, leachate production, collection efficiency of

landfill gas, landfill settlement and capacity, landfill stability and serving time of barriers in landfills are summarized, and the

proposed techniques, including three-dimensional leachate and gas drainage system, new pattern of barriers and TDR survey

technology for contaminated soils are validated.

Key words: environmental geotechnics; biochemical reaction; soil skeleton deformation; pore water and gas; transport; solute

migration; coupled behaviour
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Fig. 1 Process of mass change and transport in soils
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Fig. 5 Adsorption mechanism of liquid solute
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Table 5 Free diffusion coefficient D, of ions in water (25°C)
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BH & Dy BH & Dy HHW Dy
F 14.70 H 93.10 Ky 9.68
cr 20.30 Na* 1330 | —&HH 1260
Br 20.80 K 19.60 P 11.60
OH 5270 | NH,” 19.80 | =%24% 9.93
SO,* 1070 | Mg*  7.05 N 11.90
CO,% 9.50 Ca2+ 793 VIR 12.80
PO,* 6.12 Pb** 9.45 R 9.68
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Fig. 53 Apparatus of two-chamber diffusion system
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[l 25 2 5 C, 1.40x10° cm?/s
Ak H,, 5m

e e P 150 kPa
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Table 10 Results of equilibrium adsorption tests
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Fig. 69 Schematic diagrams of 2 earthen final covers
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