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New variational methods by Aubry, Mather, and Mane, discovered in the
last twenty years, gave deep insight into the dynamics of convex
Lagrangian systems. This book shows how this Principle of Least Action
appears in a variety of settings (billiards, length spectrum, Hofer
geometry, modern symplectic geometry). Thus, topics from modern
dynamical systems and modern symplectic geometry are linked in a
new and sometimes surprising way. The central object is Mather's
minimal action functional. The level is for graduate students onwards,
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but also for researchers in any of the subjects touched in the book.
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Introduction -- Paleosedimentary Environments And Karst
Characteristics Of Ordovician Limestone In North China Coalfields --
Water-Bearing And Water-Resisting Properties Of Top Of Ordovician
Limestone In North China Coalfields -- Utilizability Of Weathered And
Filled Zone Of Top Of Ordovician Limestone In North China Coalfields
-- Criterion For Utilization And Grouting Reconstruction Of Top Of
Ordovician Limestone -- Technical System Of Grouting Reconstruction
Of Top Of Ordovician Limestone -- Case Study Of Utilization And
Grouting Reconstruction Of Top Of Ordovician Limestone --
Conclusions And Innovation Points.

This book examines the water resistance capacity of the Upper
Ordovician limestone and its feasibility as a water barrier to achieve
safe and green mining. Mine water inrush events often occur during
coal mine construction and production; they account for a large
proportion of the coal mine disasters and accidents in China, second



only to gas explosions. As mining depths and mining intensity continue
to increase, the hydrogeological conditions encountered are becoming
more complex. This book describes in-situ methods designed to test
the water resistance of the limestone layer, as well as specific grouting
techniques developed to transform this layer into a barrier that can
prevent water inrush during mining. The innovative technologies, which
were applied and validated in two coal mines, are applicable to other
coal mines or any underground engineering works.



