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Abstract 3-dimensional random porous structures are gene- 
rated,which share the same statistical properties as the 
pore space of real materials observed on thin sections.It 
is then possible to simulate transport phenomena in these 
reconstructed mediarand to calculate the permeability and 
the formation factor.The methodology is illustrated on an 
examp1e:the Fontainebleau sandstone. 

INTRODUCTION 

Petrophysical measurements ,on samples of porous rocks ,are 
classically performed in the context of Core Analysis (poro- 
sity,permeability, formation factor) . 

On the other hand,qualitative and quantitative informati- 
ons are obtained from the study of thin sections of the same 
materials. 

The purpose of this paper is to present an attempt to es- 
tablish a link between these two aspects,and to try to solve 
a long standing problem :to deduce the transport properties 
of a 3-dimensional sample (plug) from the corresponding geo- 
metrical structures of the pore spacerwhich can be observed 
and characterised in 2 dimensions(thin sections). 

This problem is difficult for two main reasons: 
-it is hard to describe quantitatively the 3-D geometry of 
the medium in a realistic manner,without introduction of ar- 
tificial models and parameters (see Adler(1989)). 
-the partial differential equations corresponding to these 
transport phenomena are not easy to solverexcept numerically. 

This paper is organized as follows: 
-presentation of the material and of the experimental data , 
obtained on the plugs, 
-analysis of the images of thin sections, 
-simulation of the porous media, 
-simulation of the transport phenomena in the reconstructed 
samples, 
-results and comments. 

A general conclusion ends up the paper. 
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