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Calibration method and effect factors of miniature pore water pressure
transducer for geotechnical centrifuge modelling
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Abstract: Accurate measurement of pore water pressure is one of key technologies in geotechnical centrifugal modelling.
Aiming at noticeable scatter of dynamic pore pressure measuring results in the recently repeated dynamic centrifugal
liquefaction tests at home and abroad, a novel device for calibrating the response of dynamic pore water pressure transducer is
proposed. Moreover, three types of internationally widespread pore water pressure transducers are selected to perform a series
of comparison tests over their dynamic performance evaluation and effect factors. The main conclusions are drawn: (1) The
proposed calibration device has advantages of long-term high-pressure sealing, uniform load transferring and random loading
generation, which can meet reliable calibration requirements of pore water pressure dynamics for dynamic centrifugal tests. (2)
Due to the compressibility of air inside the inner chamber and porous stone of transducers, air is not suitable for direct usage as
a pressure medium for dynamic calibration. (3) With full saturation of the porous stone, the maximum response frequencies of
the three types of sensors are all about 200 Hz, basically meeting the requirements of dynamic centrifugal liquefaction tests. (4)
Using the vacuum-stirring saturation method from China's code, the three types of transducers present phenomena of different
amplitude attenuations and phase delays, which indicates that different transducers, saturation methods and calibration devices
are likely the reasons for noticeable scatter of pore pressure time series and liquefaction thresholds in the repeated centrifuge
tests. (5) With three saturating methods of vacuum-stirring, continuous-vacuum and atmospheric pressure, the periods requiring
full saturation of the three-type transducers for reliable measurement are 9 h, 16 h and 4 d, respectively. The proposed
calibration device, method and conclusions are of paramount importance to advance and standardize the measurement technology of

pore water pressure for dynamic centrifugal modelling. =~ === —m————
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Fig. 2 Photos of dynamic calibration device for micro-sensors
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Fig. 15 Calibration curves of pore water pressure sensors with

varying time of vacuum-stirring saturation

1.0 ,  1.0r
<08 % L o0s8f
308 =
6 2 0.6F
# &
04t 045
4 4
02} = 0.2}
O e e =0 e L L L |
0 02 04 06 08 1.0 O0 02 04 06 08 1.0
FRUERE 11528 kPa BRI 1% R4k Pa
(a) HLEFEASMAL N (b) HELHAMMS h
LOr _._ppcRr-81 1.0r .- pDpCR-81
. - KPE-PB . « KPE-PB
2 0.8 —=2Mie & 0.8 —=2Mie
—L1H% L= — 11
0.6 77 0.6
# &
Loar > ®o4qt
= > =
Z» =
02t o 0.2t
i
A-,’T 1 1 1 1 1 1 1 1 1
0 02 04 06 08 10 0 02 04 06 08 1.0
FRUERE 11528 kPa BRI 1% R4k Pa

(c) HEEHEMWMI2 h (d) HESEHZHIM16 h
16 [E)1E Z= LA AN (8] T 15 &35 e KL AR E HA 2k
Fig. 16 Calibration curves of pore water pressure sensors with
varying time of continual vacuum saturation
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Fig. 17 Calibration curves of pore water pressure sensors with

varying time of natural saturation
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