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~ Water in road & embankment 
construction is a key problem
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~ It leads to rutting, fatigue
and edge loss
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~ Embankment slope instability may 
result
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~ Frost heave

~ Spring thaw
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~ Even the Romans were aware of the 
problem and did something about it
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~ Theory for saturated flow is well developed

~ Flow in partially saturated flow is not so 
developed

~ Inter-relationship between suction (and water 
content needs proper description
~ for analytical purposes

~ for design

~ Non-destructive monitoring methods 
becoming important
~ for researchers

~ for adequate asset management
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~ Freezing

~ Evaporation

~ Complicated by the fact that they cause 
changes in permeability as they operate

~ Drainage alone will not be effective if 
these processes are pulling in water
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~ There’s a lot around!
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~ Transport processes
~ advection

~ dispersion

~ diffusion

~ Fixing/release processes (sorption / 
desorption)

~ Strongly dependent on soil-moisture !

~ Legislative input very significant
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~ Well established procedures

~ Emphasis placed on use
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~ Theory compares with observations
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~ We want to link water content & flow 
(and suction) with mechanical 
behaviour

~ Usually treat resilient behavour
separately from plastic

~ Modern elasto-visco-plastic models 
coupled to water condition are an 
excellent tool

~ understanding changes in behaviour 
with stress-state are also fundamental 
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~ It has
~ to describe the geo-materials using a non-linear 

solids mechanics framework incorporating elasto-
visco-plasticity, 

~ to cope with both saturated and non-saturated 
water flow, 

~ to consider both the mechanical and fluid 
processes as a function of, and an influence on, 
the movement of heat and, 

~ to model the transport of pollutants by and in the 
fluid, noting that they may modify the fluid’s 
properties if concentration is high enough
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~ Laboratory procedures

~ In-situ procedures
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~ Contaminant Mitigation strategies

~ Drainage methods
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~ Progress in this field needs
~ Understanding

~ Basic

~ Advanced .... especially inter-disciplinary

~ Tools
~ Material models
~ Analysis procedures

~ Lab. & in-situ measurement techniques

~ Strategies & policy
~ Application
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