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Rate effects in Cowden till in the
PISA pile testing (Byrne et al., 2020)

Transient effects of strain rate Unique strength-strain-strain rate
and strain acceleration (TESRA) behaviour (example; Clay)

Laboratory-scale
pile testing

Future applications

Loading rig design = Dry sand >

Calibrating soil models

Glacial till

Studying scaling effects

Test equipment

Computer-controlled loading rig
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Software: LabVIEW® FPGA (~ 1MHz loop rate)

Pile cap 2

Pile cap and clamps
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Mobile laboratory for clay tests
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= Cowden till s,,> 50 kPa.
Soil characterisation is

Model testing in dry sand
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14/25 yellow Leighton Buzzard sand (D,= 4% - 60%) was used.
Transient responses are seen when accelerating/decelerating
(similar to TESRA type), which may be due to the inertial effects of
the actuation system (see Wu et al., 2020).

The overall behaviour is rate-insensitive.

Model testing in clay
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= Result shows rate-dependent responses, in agreement with the
PISA testing at Cowden.
= |sotach type behaviour is observed.
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Cyclic loading test
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= Load path: 1000 cycles, load-controlled one-way cyclic loading.
= Pile stiffness, permanent rotation are rate-dependent.
= Post cyclic loading behaviour varies with the cyclic frequency.

Conclusions

= Transient responses are seen in dry sand, but the overall pile
behaviour is rate-independent.

= Rate effects in clay are observed during monotonic loading and
cyclic lateral loading.

= Further work on calibrations of soil models and investigating

scaling issues will continue to inform design methods.
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