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Manually Directional Splitting of In-situ Intact Igneous Rocks into Thin Sheets of Large-
area

ZHANG Zhong Jian

Department of Civil Engineering, China University of Geosciences, Beijing, P. R. China

This talk presents a directional and large-area rock fracturing method. The method has
distinctive features comparing with other common fracturing methods. Area of the fracturing
surface can be up to 10 m2 to 500 m2. The rock is fractured into sheet (or plate), with thickness
of 6 to 8 cm. The main fracturing tools and steps are demonstrated and described in the talk.
The talk analyzes the reason of the controllable and directional mode-I rupturing in the rock
from the view of fracture mechanics, since the rock crack generally propagates in the mixed
crack modes | and Il. Furthermore, the fracturing surface of the rock sheet has an angle
(approximately 25°) to the load direction (i.e. the orientation of the maximum principal
compressive stress). It is not consistent with the common sense. The rupture behavior is
controlled by the relationship between the load and the geometric boundary of the rock. We
analyze that the fracturing surface can suddenly and rapidly propagate after a certain striking
by calculating the energies of the rock sheet. The striking energy can transfer into the elastic
stress-strain energy which was accumulated in the very-slightly bended rock sheet step by step,
until the rock sheet cannot bear. Then most of the stored elastic stress-strain energy releases
in the form of splitting energy and propagate the fracturing. The new insights into the facture
mechanics of rock is also valuable for better understanding of trigger of tectonic earthquakes.

19-26



