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The Forécast of Mine structures
Abstract

The Forecast of Mine Structuresis a monograph about the forecast and the
prediction of mine geological structures,in which the théoretics,thinkin'gs,metho—
ds and steps for the structure forecast are introduced systematically and gradua-
lly,In addition to the introduction and conclusion,five chapters,suéh as funda-
mental characteristics of mine geological structures,the forecasts by geomettical
mapping,by geological regularities,by mathematical quantification and géophysical
prospecting are contained in this monograph,

The chapter of fundamental characteristics of mine geological structures intro-
duces some basic knowledge needed for the structure forecast,Besides elements and
shapes of folds and faults, emphatically analyzed in this chapter are formation
causes of folds in some ways of the fold developmental mechanisn in a single
layer and in multilayers,and the phenomena of the fléXural—Siip and flexural-
flow in folding process, Combining char acteristics of ¢oal mines,it introduces
the classification plan of faults,which contains four types,such as inclined-slip
fault,strike-slip fault,dip-slip fault and layer-slip fault,and also analyzes
formation causes of faults with the models from E _M, Anderson and W,
Hafner, The section of layer-slip and rheology of coal seams 'is the most
important section of this chapter,in which introduced are characteristics of
layer-slip faults,structural associations in layer-slip zones, relationships between
the layer-slip structure and other structures,forming conditions and dynamic
mechanisms of layer-slip as well as rheological types, conditions and mechanisms
of coal seams and significance of study on layer-slip and rheology, Finally
starting from the characteristics of mine geological structures, this chapter
discusses the possibilities of the forecast and even the quantitative forecast of
geological structures in a mine,

The forecast by geometrical mapping is a kind of forecast, which contains
some kinds of inferring methods for geological structures, in the light of geo-
metrical principles and mapping, This chapter contains all kinds of inferring
methods for intersection lines between faults and coal seams, such as the spread
of plane graphs, the polar stereographic projection, by the analytic calculation
and by contour lines of fault planes etc, It ean also calculate the fault slip
and the coal seam seat lost by faulting from the diagrammiﬁg and calculating
methods, The method of forecast by fault model isograms is introduced from the



former Soviet Union, In this chapter, the concepts, characteristics, the geometr-
ical mapping and forecast examples of fault model isograms are summarized, Fi-
nally methods of the stretching forecast and constructing all kinds of geological
manuals by comprehensive mapping and on all kinds of geological charts are
briefly introduced, Taking Dahuangshan Coal Mine in Xuzhou area and Tangshan
Coal Mine in Kailuan area as examples, this chapter introduces the forecast me-
thod of comprehensive mapping of gentle incline and sharp incline coal seams,

Taking Zhibo, Jingjin, Huainan and Nantong mining distriots as examples,
the chapter of the forecast by geological regularities introduces in detail the
thinking and the method for the forecast of overall regularities on the basis of
concluding the distribution characteristics, association patterns and compound re-
lationships of geological structures, Starting from deforming properties and - the
failure theory of rock, and taking composition of top beds and floor beds of co-
al seams in Longquan Coal Mine, Zhibo, as an examples, the method for fore-
casting structures in different coal seams by mechanical properties’ of rock is
introduced through practical field observation, experiments in laboratories and
theoretical analysis, In the section of the forecast by tectonic stress field, me-
thods of a geological analysis, a physical simulation and a numerical calculation
to study tectonic stress fields are emphatically introduced in the light of expo-
unding the concept, the mechanism, the classification of tectonic stress fields,
and then taking Dahuangshan Coal Mine in Xuzhou area, Nantong Coal Mine in
Chungin area and Shanmushu Coal Mine in Gongxian area as examples, - it spe-
cifically analyzed the forecast method by tectonic stress fields, Finally discussed
are structures interrelated with fault influencing zones, their change regulari-
ties and the method of quantitatively forecasting the attitude, properties, the
dimension and the seat etc, of a fault through setting up a mathematical model
relating the width of a fault zone and the slip of a fault, .

Starting with the statistic analysis for structural distributions, the chapter
of the forecast by mathematical quantification sets up the relationships among
various structural influencing factors, and makes the statistical forecast of uni-
variate and multivariate analyses, In the section of evaluation of structural bio-
cks, the concept, the substance, the significance, study methods and steps of the
structural index method and the homo-structural block method are introduced
through some examples, The section of the fuzzy mathematics evaluation is the
most important part in this chapter, In this section, basic principles and Steps
of the fuzzy evaluation, the determination of evaluation indices, the calculation:
for index weights, the classification of structural complexity and the establishme-.
nt of subordinative functions are more systematically introduced, and them the

evaluation method is illustrated through the example of Shanmushu Coal Mine



in Gongxian area, Finally some recent forecast methods, such as the forecast by
structural block comprehensive information, the grey system forecast and the
geographic information system are briefiy introduced,

Geophysical prospecting is a kind of prospecting means in accordance with
some mine faces which work with synthetically mechanized mining in high pre-
cision or the specific structures which directly threaten safety in production,
In this chapter, basic principles, exploration instruments, working steps and prac-
tical examples of some general prospecting means, such as In-seam seismic pros-
pecting, penetration of radio wave in gallery, radar detection in mines and
direct current exploration etc, are introduced,

In the conclusion, specially discussed are dialectical relationships among the
geological information, the structural forecast and the mining decision, confiden-
ce level and precision analysis of the forecast of mine geological structures,
elasticity criteria, feedback principle and dynamic study of the structural foreca-
st, importance of intuition and the optimization of the forecast as well as the
dividing domain, arranging sequences, the grasping precision and the steps for-
ming one’s own thinking in the field of the structural forecast etc,
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