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Abstract
The conventional pore water pressure concept is a cornerstone in soil mechanics and has been almost 
universally applied to applications in geotechnical and geoenvironmental engineering. Conventional pore 
water pressure is an average pressure on a scale greater than millimeters and is commonly measured by 
piezometric head under saturated soil conditions and tensiometric head under unsaturated soil conditions. 
The underlying assumption to use the pore water pressure as a state variable in both theoretical 
formulations. Soil water interactions in some soils are driven by electromagnetic forces originating in the soil 
solid, leading to highly localized pressure variation or inter-water molecular pressure within a single pore. 
The soil water experiencing locally elevated pore water pressure is called adsorptive water. The local pore 
water pressure is in variably very high near the particle surface or within interlamellar layers, typically up to 
800 MPa or even 1.6 GPa. This is the case whether a soil is in saturated or unsaturated state, or whether the 
soil is pure sand or bentonite clay. This is due to the existence of soil sorptive potential, a synthesized 
electromagnetic potential that includes van der Waals, electric double layer, surface hydration, and cation 
hydration components. However, the spatial extent of the influenced zone or the amount of adsorptive water 
is highly dependent on soil’s specific surface area, cation exchange capacity, and pore fluid chemistry. 
Like the conventional pore water pressure, the locally highly variable pore water pressure will control many 
macroscopic soil properties and engineering behaviors. Using some recent experimental data, the presenter 
demonstrates that the local pore water pressure will determine soil water density, small-strain shear 
modulus, soil water freezing curve, elastic modulus, and thermal conductivity. Therefore, the conventional 
definition of the pore water pressure is inadequate in describing many commonly encountered physical 
phenomena in soil such as water phase transitions, coupled flows, and effective stress. To demonstrate the 
importance of the need for a more general pore water pressure definition, the presenter highlights recent 
developments in a general pore water pressure definition to characterize soil properties of soil water 
characteristic curve, soil freezing curve, elastic modulus, and thermal conductivity function. The presenter 
argue that the conventional pore water pressure is inadequate for describing many emerging challenges 
related to pore water pressure. It is imperative to develop and use a more general definition of the pore water 
pressure for developing better theories and seeking better engineering solutions to problems in geotechnical 
and geoenvironmental engineering. 
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