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Role of fluid pressure in mechanics of overthrust faulting. Geological

Fluid Pore Shearing Strain and the Mechanism
of Layered Lithosphere Motion

ZHANG Yongbei '*** | BI Hua” , YU Longshi® , SUN Shihua ,QIU Jiaxiang’ , WANG Renjing”
1) Hainan State Farms Academy of Sciences, Haikou, 570206
2) The Department of Resources, Environment and Tourism, Hainan Normal University, Haikow, 570207 ;
3) Faculty of Earth Sciences ,China University of Geosciences , Wuhan ,430074 ;
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Abstract:In a layered lithosphere slipping system, there are many pores filled of fluid with a certain pressure.
Supposing the floating force caused by the pore fluid pressure in the slipping plane is F,, the loading weight of
bedding slipping block is S, , then a new index of R ,the ratio of F;to S;, can be given, that is very important to
describe the layered slipping motion of lithosphere being easy or difficult. Actually, shearing strain in lithosphere
can outstandingly change the value of R. In this paper the authors try to derive a dynamic equation in order to
describe the relationship between R and the shearing angle () as formula (1) :
ROP ( 01)

P,cosa

R(a) = (1)

According above formula (1), R(a) is positive correlation with P( ), and also is positive correlation with
shearing angle a. Now, it is difficult to give the formula to describe the relationship between P( o) and «, but the
pore fluid keeping at a constant pressure is common case in the shearing strain process, that is P(a) = P,.

Therefore, replacing P(a) with P, of above formula(1), the following formula (2) can be gotten;

R(a) = Ry

cosx

(2)

,[P(a) = P,, constant pressure |

and then R(a)—a diagram of constant pressure shearing process can be drawn, in which the regularity can be
discovered as follows: in the shearing strain process of constant pressure, if R, >0, R(«a) is increasing with a5 as
the shearing angle a going up at a certain value, R( o) runs up its value exceed 1 rapidly; and the more R, is, the
less the « is for R(a) >1; otherwise, the more the « is. The case of R(a) >1 means that the bedding slipping
block is totally supported by pore fluid pressure. This regularity reveals a possible outbreaking mechanism of

subduction—thrust nappe or detachment structure or landslide in lithosphere.

Key words: fluid pore; tectono-physics; tectonics; lithosphere motion; continental subduction mechanism;

landslide ; the principle of shear strain increasing the buoyancy of pore fluid



