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analyzing strength and deformation in porous medium, matrix 
stresses must be calculated. After Terzaghi advanced matrix 
stress for saturated soil in 1925, many people have used matrix 

Structural Matrix Stress stress in their researches. It is found that there is mistake in 
Terzaghi’s equation. A new matrix stress equation is established. 

If total structural stresses are expressed as 

Introduction 
In porous medium, matrix and fluids bear forces together. For 

analyzing strength and deformation in porous medium, matrix 
stresses must be calculated. After Terzaghi advanced matrix 
stress (effective stress) for saturated soil1 in 1925, many people 
have taken part in research of effective stress for porous 
medium. In petroleum engineering textbooks1-4 and monographs, 
Terzaghi equation is still in use.  

It is found that there is mistake in Terzaghi’s equation. A new 
matrix stress equation is established. 

Matrix Stress Equation 
It is defined in textbooks and monographs that overburden 

pressure at some point equals the weight of matrix and fluid in 
porous medium:  
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where, =overburden pressure; obp g = acceleration of gravity; 

= depth of point from surface; h φ = porosity; mρ = density 

of matrix; fρ = density of fluid. 
Matrix and fluids bear overburden pressure together. The 

portion that is not acting on fluids is called matrix stress. 
Matrix stress advanced by Terzaghi for saturated soil is1

fob
'
z pp −=σ                 (3) 

where, = matrix stress in vertical direction; = 
formation pressure.  
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Terzaghi’s equation does not consider the effect of porosity. It 
is not right theoretically. 

Because matrix and fluids bear overburden pressure together, 
thus 
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and  

obzyx ,, p=σσσ , then matrix stresses  are  '
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In formation fracturing prediction and oil enhanced fracturing 
etc, matrix stress (3) is used. These technologies should be 
rebuilt, such as research in reference 5. 

Conclusion 
Terzaghi’s matrix stress equation (3) is wrong. True matrix 

stress equation is (5). 
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