22 1
2000 1

Chinese Journal of Geotechnical Engineering

Vol. 22 No. 1
2000

Jan. ,

21

Environmental geotechnology-perspective in the 21st century
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Abstract This paper explains why the environmental aspects of geotechnology urgently need to be evaluated. Also discussed is

why the current approach in geotechnical engineering is not effective for studying the soil- environment interaction. Refinement

of particle— energy— field theory proposed in late 1980 s by the author is made with special emph asizes on the applications to sen-

sitive ecological geotechnology, such as: (1) mechanisms of wet— dry, swell- shrinkage and freeze— thaw cycles of soil; (2) soil

contam ination and decontamination mechanisms and processes; (3) controlling the radioactive nuclear wastes and radon gas. Fr

nally, two most challenging environm ental geotechnical projects as exam ples are used to illustrate how interdisciplinary and com-

plex nature of environmental geotechnical problems will be.

Key words

1

1986

contamination, decontamination, ecology, environment, geotechnology, nuclear wastes, radon gas, solar energy

, @
. @

, ®

, @ ( )

: 1999- 01- 01

(1, @D



2 2000

o 2 1
[2]
1
Table 1 Law/theory for evaluation of particle behavior in
2 various energy fields
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Fig. 2 State of matter in thermal energy field
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Fig.1 Interrelationship of energy field and its linkages
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Fig.3 Direction of water flow affects volume changes of

fine— grained soil
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Fig.4 Schematic diagram of three basic failure conditions of
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Fig. 5 Soil behavior in multimedia energy field
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6 Schematic comparison of relative effects on soil perfor

mance
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Ident ification of some environmental geotechnical

problems based on particle energy field t heory
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Fig.9 Mudflow failure mechanism explained by the particle

energy field theory
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Fig.15 A schematic diagram illustrates controlling saltw ater
intrusion based on self decontamination concept
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Table 6 Application step of solar electromagnetic system for the
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