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PREFACE

The fragment-size distribution from blasting of ore mass and
rock mass is an important index to evaluate the blasting quality
quantitatively. It affects the efficiency of each follow-up produc-
ing process and the total cost in mining. In building dam
engineering with blasting, the blasting fragment-size has a
principal influence on the dam quality. Therefore, making a
thorough study on the fragment-size in rock mass blasting is of
momentous practical significance.

The rock mass has been cut by various kinds of weak planes
such as joints and cracks which play an important role in the
blasting fragment-size. To solve the problem of blasting
fragment-size, a suitable method describing the distribution of
joints and cracks must be found so as to introduce this
distribution to the physical process of rock mass blasting and
analyse the blasting mechanism of jointed rock mass and the law
of forming rock fragments. On the other hand,because the
screen method usually can not be used to measure the blasting
fragment-size, the size distribution of the whole muck pile can
only be deduced and obtained from the fragment-size distribution
of muck pile surface or its section. So far,the stereoscopic
theorem has not be correctly applied to solve this problem. The

measuring results are merely corrected by empirical coefficients,
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which can not answer for the necessary precision.

With the application of stereoscopic theorem,the relation
between the lengths of fragments cutting the random surveying
lines and the fragment-size distribution of a muck pile was
deduced in this book. A new calculating method of measuring
fragment-size of a muck pile, the stereoscopic probability
calculation method, was given. Without any correction, the
average value of measuring errors resulting from all the 9
experiments of the same size grade is 8.67%. The size
compositions measured from the different size grades are quite
close to the corresponding screen values and the average value of
the absolute errors of each grade content does not exceed
5.26%. But the corresponding values, measuring wih the
famous Bapon method,are 59.21% and 9. 11% respectively.

Proceeding from fractal theory, the distribution law of
various kinds of joints in rock mass was studied. Based on actual
fault systems, field joint systems and microcrack nets of rock
samples,it was proved that the fractal structures exist in
geometry of various kinds of failure rock in a limited order and
that the box-counting algorithm can be used to calculate their
fractal dimensions. The fractal dimensions of fault systems at
Dashiqiao-Huaziyu region in Liaoning province are 1.297 3 ~
1.357 0 and the fractal dimensions of joints and cracks at
Huaziyu mine are 1. 458 2 ~ 1. 465 5, which shows that the fault
density in this region is less than that of joint and crack in the
same region and that the fractal dimensions of joint and crack
within Huaziyu mine region do not vary obviously. The results
from the study also showed that; within the same proportion of
measure variety, the fractal dimensions of the same kind of
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fracture are approximately equable; with the decrease of fracrure
scale given in a regin, however, the fractal dimensions increase
progressively;the fracture distributions of different type and
scale may be quantitatively contrasted and analysed by applying
their fractal dimensions.

From the analyses of spacing composition of field joints at
Huaziyu mine region,it was found that the composition of joint
spacing is of statistical self-similarity in the limited order. In the
light of this characteristic, the fractal structure of joint spacing
reappears through the construction of uniform Cantor Set. Each
construction all presents the equivalent spacing regularity of the
same grade joints. Thus, a Cantor Set distribution of joint
spacing was advanced, which can describe the joint content of
each spacing grade more accurately than the negative exponent
distribution and may restrict the scope of joint spacings. This
new distribution embodies the dimension effect of engineering
rock mass. On the basis of Cantor Set distribution of joint
spacing, the method of calculating natural fragment-size was
given by Monte-Carlo simulation theorem,

The forming process of blasted fragments was abstractly
described by the structure of a random fractal model. The
fragment-size distribution deduced from the fractal model is the
same in form as the empirical G-G-S distribution. This shows
that the fractal structure of blasted fragment is the mathematical
fundamental of this empirical distribution. Moreover, the
relation among breakage probability f, similar ratio of fracture »
and fractal dimension of fragment-size D is also established, that
is, f=r"7,

According to the researching method of continuum damage
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mechanics, the breaking mechanism of joints, in the blasting
process, was emphatically analysed. The calculating formula of
joint breakage probability was deduced, which guantitatively
indicates the influence of crack upon joint breakage. Through
statistic method, the damage mechanics model of calculating
fragment-size of jointed rock mass blasting (BDM) was
established. This model not only bridges the relation between
the process of rook mass blasting and its fragment-size, but also
makes up the deficiency of existent models which can not reflect
joint fracture.

Considering rock blasting as a grey system, the primary
factor affecting blasting quality index was easily deterimined by
grey correlation analysis. The calculation and analyses showed
that; 1) under the condition of different rock quality and
different blasting mode, the identical parameter has the different
influence upon the blasting fragment-size; 2) the indices of
blasting fragment-size are principally controlled by the joint and
crack distribution of rock mass, in which the joint and crack
spacings affect the mean size and characteristic size; 3) the
parameters playing a leading role in blasting fragment-size are
minimum burden and hole spacing.

Finally, the researching method and results mentioned
above were synthetically applied to the blasting practice in
production of Huaziyu magnesium mine. The joint spacings of
ore mass and rock mass, the blasting parameters and the
fragment-size of 10 times production blasting were investigated
and measured respectively. The calculation and analyses showed
that, 1) the joints and cracks of small spacing within the eastern
and western stopes at Huaziyu mine are superior in number and
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their fractal dimensions are 0.709 6 ~ 1.177 4; 2) the
composition of natural fragment-size has the following law,i.e.
below Fy, and over F,,, it follows R-R distribution,but between
F. and Fy,, it follows G-G-S distribution; 3) the primary factors
affecting blasting fragment-size are joint frequency, hole
spacing, charge density and as well as burden in proper order. In
blasting, the main reasons of causing blasting fragment-size
large and the higher ration of big fragment content are that the
used hole spacing and burden are too small and that the charge
density is too large; 4) the blasting effect of small hole diameter
is better than that of large hole diameter in ore and rock mass

with grown joints and cracks.
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