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Motivation: Support fluids are used to keep excavations open for underground construction. Polymer fluids (suspensions of polymer in water) have significant advantages over more

conventional bentonite suspensions. Polymer fluids are non-Newtonian fluids and so the conventional modelling tools used in geotechnical engineering cannot be employed to predict
their behaviour. This has hindered their use in UK ground engineering. We have used a multi-scale modelling approach to answer key questions posed about these fluids by the

construction industry.
Unpicking the impact of viscoelasticity

conclusion has been further confirmed by the microfluidics experiments.
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Finite volume CFD simulations performed on the UK national supercomputing service (ARCHER2)
revealed that when both shear-thinning and elastic characteristics are considered there is upstream
recirculation leading to a larger energy loss and a greater fluid-particle interaction force. This
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Conclusions

» Viscoelasticity effects may
provide extra support force.

» Numerical simulations play
an essential role in
interpretating tests used in
material quality control on
construction sites.
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» Further research is required to
link the in-situ and real-time
data with the digital twins.
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Appraisal of polymer fluid quality control tests
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computation resource is provided by the UKRI Access to HPC call APP36940 (ARCHER?2).
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