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Fig. 1 Thermal digurbance caused by pressed thermal

convection in mud dome stuctural zone
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Fig.2 Model of fracture opening
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Fig.3 Transient variaton of fluid flow and fluid pressure after

opening  fracture ( arrow shows flow drection)
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Fig.4 Relatons between the specific values of time and pressure
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Fig.5 The variation process of fluid pressures in different permeable formations
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Fig 6 Main parameters contolling fluid flow in fracture surfaces
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MATHEMATICAL MODELING OF TEMPERATURE PRESSURE
TRANSIENT VARIATION IN OPENING FRACTURES
AND SEDIMENTARY FORMATIONS

Luo Xiaorong

( Geological Institute, Academia Sinica, Beijing )

Abstract

Based on the geothermal anomaly and pore pressure distribution in Yinggehai Basin, South China Sea, a 2-D

mathemat ical model is established and applied to analyze the transient variation process of fluid flow and fluid pressure

within paralle opening fractures and in the connected permeable formations. A characteristic time constent was obtained

to illustrate the influences of straigraphic and hydrodynamic factors on the process. The fluid transmisson coefficient of

the fradure surfaces and the hydraulic conductivity of the fracture surfaces control the peak flow and the time duration

keeping this flow through the fracture respectively. The vertical flow of underground thermal fluid resulted from the

opening fracture is the important cause of geothermal anomaly. However, the existences of high abnormal thermal index-

es, such as the smectite ~illite transformation and vitrinite reflectivity observed in Yinggehai Basin, should be the results

of a large flow of hot fluid along the vertical fractures during a long period.

Key Words: fracture opening overpressure hot fluid  transient

process mathematical modeling



