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Summary

Environmental and engineering geology represent applied aspects of geology that are
important in terms of planning, development, and construction. They consider the
changes brought about, and the hazards represented, by geological processes, and the
effects these have on the environment. Of equal importance is the effect that human
activity has on the environment. Obviously, the latter is likely to increase in significance
as the human population continues to grow. In addition, since engineering geology is
intimately linked with construction, and also with mining, it must consider those
geological conditions that influence and affect such operations. Resources, notably soil
and water, need to be developed, wherever possible, in a sustainable manner. Soil
erosion and water pollution are very much influenced by human activity but can be
remediated or, better still, avoided. This requires an understanding of the role that
geology plays in their development. The environment has been and continues to be
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disfigured by certain human activities such as mining and waste disposal. Accordingly,
restoration and conservation measures need to be undertaken. This, like resource
development, requires land evaluation. Construction is an essential part of the human
environment and a site investigation must be carried out prior to the commencement of
any project so that the design of the project relates to the ground conditions. In this way
the construction project should be undertaken with safety and the completed structure
should survive its design life without significant adverse affects. If ground conditions
are unsatisfactory for a particular project, then they may be improved by some method
of ground treatment.

1. Introduction: Environmental and Engineering Geology

Environmental geology has been defined by the American Geological Institute as the
application of geological principles to problems created by the occupancy and
exploitation by humankind of the physical environment. However, environmental
geology is not simply concerned with the impact of humans upon the physical
environment, it also involves the impact of the geological environment upon society.
The origins of natural geological hazards such as earthquakes, volcanic eruptions,
floods, landslides, and marine surges and tsunamis are, with some exceptions,
independent of humankind but can have a disastrous effect upon society. In addition,
humankind’s primary activities in the form of agriculture, mining, and industry can have
a notable impact upon the geological environment such as soil erosion, land degradation,
groundwater pollution, and the like. Accordingly, both are the concern of environmental
geology. As such, environmental geology is of fundamental importance in relation to
how humans plan and develop the environment so as to reduce the number of adverse
environmental impacts of the geological environment on society or of society on nature.
Therefore, environmental geology has to be intimately involved in the planning process
by providing basic information necessary to develop acceptable conditions in which
people live and prosper. Furthermore, the increasing public awareness of the importance
of the environment requires a deeper understanding of the geological processes within
the environment. It is at times claimed that environmental geology is synonymous with
urban geology, it is not. Urban geology is only part of environmental geology,
admittedly an important part of environmental geology since most people live in urban
areas. In this context, the problems of urban areas are likely to increase as the world
population continues to grow, with most urban development taking place in developing
countries and the prospect of megacities becoming a reality. Consequently planning,
and with it environmental geology, will become increasingly more important in the
development of urban areas. Be that as it may, the rural environment is also important
not just for food production but also for leisure activities, and so must not be degraded.
In particular, areas of outstanding scenic beauty and scientific interest must be
preserved for future generations to enjoy.

Engineering geology has frequently been defined as the application of geology to
engineering practice; in other words it is concerned with those geological factors that
influence the location, design, and construction of engineering works. As such, it draws
upon several geological disciplines such as petrology, sedimentology, structural geology,
geomorphology, and to a lesser extent stratigraphy. Engineering geology is intimately
associated with environmental geology, and both are associated with hydrogeology.
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Furthermore, rock mechanics and soils mechanics play an important role in engineering
geology.

2. Geohazards

Geohazards, whether natural or due to humans, are of importance in both environmental
and engineering geology. Geological processes become a hazard when they have
adverse impacts upon human society and the environment, causing destruction of
property, loss of life, or environmental degradation. Therefore it is important, whenever
possible, to assess the risk that a particular hazard poses so that measures can be taken
to reduce the risk. If this is to be done effectively, then adequate data must be gathered.
None the less, some large-scale geohazards will bring about destruction of both the
human and natural environment.

Humankind, for example, cannot prevent volcanic eruptions, earthquakes, or tsunamis
but can plan to avoid suffering their worse effects by the development of warning
systems. But even warning systems are likely to be ineffective where large urban areas
with notable populations are likely to be affected. In effect, the best way of dealing with
a geohazard is to avoid it. This should be taken note of in future developments but is of
little relevance in developed areas or areas where hazards have not been recognized.
Furthermore, the position may be further complicated by the fact that the occurrence of
one type of geohazard may trigger another to take place. For instance, earthquakes
frequently give rise to landslides, and fires in pillared coal mines caused by spontaneous
combustion weaken the pillars, which may lead to their failure and consequent
subsidence at the ground surface.

One of the first steps in the planning process is to produce hazard maps, which usually
zone an area according to the susceptibility to a particular hazard. However, more than
one hazard may be taken into consideration in the production of such a map or, more
likely, a series of different hazard maps may be produced for the same area if several
hazards exist.

The prediction of the exact time of the occurrence of a geohazard and its magnitude
may be impossible, as in the case of volcanic eruptions and earthquakes, although the
prediction of floods is more achievable. Nevertheless, there are precursors that indicate
that an event is likely to occur and that therefore it should be monitored. Even though
exact prediction may be impossible, scientific investigation of geohazards is a necessity
if they are going to be understood. This is the only way that mitigation methods can be
effectively devised and planned, and then put into effect.

TO ACCESS ALL THE 9 PAGES OF THIS CHAPTER,
Visit: http://www.eolss.net/Eolss-sampleAllChapter.aspx
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