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DYNAMIC RESPONSE OF PORE PRESSURE TRANSDUCERS IN CENTRIFUGE WAVE TESTS

By Hideo SEKIGUCHI, Katsutoshi KiTA and Taizo SHIMOMURA

Synopsis

This paper concerns the dynamic response of pore pressure transducers used in
the centrifuge wave test with viscous scaling introduced. The frequency response of the
miniature pore pressure transducer (Kyowa BP-2KDS Type) is firstly predicted within
the theoretical framework proposed by Lee. The predicted performance is then ex-
amined experimentally by wave loading tests under the centrifugal acceleration of 50g.
The pressure waveforms, measured by the fully saturated pore pressure transducer
with the sintered bronze filtering cap (average pore size of 10 #m and 40 xm), showed
neither amplitude attenuation nor phase lag comparing to the actual pressure fluctua-
tion, in case of the exciting frequency below 13Hz. In contrast, the substantial attenua-
tion and phase lag are observed in the measured waveforms in case that air bubbles are
entrapped in the dead space of the transducer. The dynamic response predicted by
Lee's theory compared favourably with what has been measured. The results demons-
trate that it is crucial for the accurate measurement of dynamic pore pressure fluctua-
tion, to keep the pore pressure transducer and the filter in fully saturated condition.
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Fig. 3 Predicted frequency response (filter mesh size : 40 gm).
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Fig. 8 Measured frequency responses of saturated pore pressure transducers.

(Fig. 8 (b) ). BI®, MAEEB L7 4 Wy —HETTHALZEE, KERTHWABE10um B
L0 um DEE 7 4 V¥ —TlE, 10Hz LT DR HEBEHICBT 5 RIBEEIOBISEEICRITT 7 4V
¥ — DB L ) B

Lee BERIC L DT E RMAZT ILET B &, 74 V7 — B~ 40 um DEAIZIE, 10Hz DT ORI
BEF I BV URIBEE S L VAT TH ), EBRTHEONLEEETE AR LTS, —F
74NV —B13:10 gm OFEITIE, FEREE 10H TIEEEERR, =0.91, filiThé, =24 ETHY, £
P& s L Tn gt A/NEf LT B,

() BAEENORILDOFEIIONWT (B —22)

EBTBHI SN, BIEEBICRENRALSAICBTS, BBEE (74 V5 — B340 gm) OF
BB % Fig. 91 ORT (ARGOM), FRHhIZE, B — 2 1 CEHl L7 7S 2524 28
LT BGEDREREE (XHD), BX U Lee Bl X AR LI TRL TV A, Lee BERICL 5
AT CIY, EBREZOBRICI AR EELT, S, =0.95 (Fig. 99%E#H) BXU'S, =0.8 (Fig. 9
AR AR L,

WREENICRAMREA LA, Bk 10.7Hz I2BWCEMEEREE (Fig. 9 (a)) &R, =0.49
THY, WAEEHEAML COEHE LB L TRE RRBEESRONDL, —HHETISER TS E,
WHREEIABAORE ¢, =37TETHY, KEDPRAILVELWHETIIE LTS (Fig. 9 (b)
)o Lee BEaiZ X A RBAIRIRBE ST O B BUS SR & ERME S BT 5 &, IBEESR - T e 1,
EifMEIZ S, = 0.95 ZIKE LG E OB E S, = 0.8 & #IE L35 E DT T DL & »

T, EBRFHRLBITRROBICRVHEARD O b,



54

BUKBHKEBFZEATER 375 B-2 6. 4 (1994)

— 5, = 0.95, Analysis

O Unsaturated, Experiment
- — =8, = 0.8, Analysis

X Saturated, Experiment

3 o
o
3 1.01-5- X X x x X
o b O\O\ o
é j S e e} o
3 ~2 °
o ] ~ < °
g 0.5 S-a o
2 A S - °
R -
£ 1@
G ¥ 1 ) 1 I L] i T ] T { 1 | 1
100

[}
i

Phase lag, @5, #m (degrees)
o
=
N

Frequency (Hz)

Fig. 9 Measured frequency response of unsaturated pore pressure transducer.
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