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Fig.2 (a) Thrust structure (bold lines) and observed orientation of primary Hercynian cleavage.
{b) Model Lagrangian grid ( Ax =165km) and inferred cleavage orientation{ medium lines)
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Pg rers lo a piggyback basin. Ri, O and N refer to the Rialp, Orri and Nogueres thrust sheets, respectively, NPF refers North Pyrenean fault
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A QUANTITATIVE STUDY OF THE OROGENIC
DYNAMICS-THEORY AND APPROACH

LIU Jie', LIU Qi-yuan', SONG Hui-zhen', TONG Xiao-guang’
(1. Institute of Geology, China Earthquake Administration, Beijing 100029, China;
2. International Cooperation Department, PetroChina, Beying 100724, China)

Abstract: In the last decade, great advances have been made on the numerical simulation of the orogenic dy-
namics. Not only an integrated theory has been built up, but also many convincing results were obtained from the
concrete example analysis. The quantitative study of the orogenic dynamics has been a hot research point of the
continental deformation. In the quantitative study of the orogenic dynamics a series of control equations need to be
solved by means of the numerical technique. The results will provide the image of the orogenic dynamic evolution.
This makes it possible to understand the role of different factors in the orogenic process and to identify the accepta-
bility of an orogenic model from the mechanical analysis. The investigation of the orogenic evolution requires an e-
quation system integrated from the solid-mechanics and fluid-mechanics as well as the thermodynamics. The inten-
sive large-displacement and large-strain taking place in the orogenic evolution make the numerical simulation more
complicated. The re-meshing technique becomes necessary in this case. The criterion of rock failure and inner
boundary condition need to be considered carefully while processing the fault growth, movement and deformation.
In addition, the surface erosion and sediment as well as the isostatic compensation must be considered comprehen-
sively in the orogenic simulation.

Key words: Orogen; Dynamics; Numerical simulation; Nonlinear; Couple.
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