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Development and performance verification of miniature pore water pressure
transducer for dynamic centrifuge modeling
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Administration, Harbin 150080, China)

Abstract: The miniature pore water pressure transducer is one of the key measurement tools in the geotechnical centrifuge
model tests. Compared with the imported transducers, the domestic transducers still have a great distance in response accuracy,
frequency response range, service life, etc. The DSP-I miniature transducer for pore water pressure is proposed. Moreover, the
PDCR-81 of internationally widespread transducers and the DSP-I transducers are selected to perform a series of comparative
tests in static and dynamic centrifuge models, and the response accuracy and stability performance of the novel DSP-I
transducer are verified. The results show: (1) The measurement results of DSP-I and PDCR-81 transducers are highly consistent
in the static centrifuge model tests with spin up 5g to 50g, and their error is less than or equal to 1%. (2) The test results of each
pair of transducers are highly consistent under the continuous input of sine waves, seismic waves with different amplitudes and
other dynamic loads, and their correlation coefficient is more than or equal to 0.9922. From these tests it is proved that the
DSP-I of domestic miniature pore water pressure transducers have good response accuracy and stability performance and can
replace internationally recognized standard miniature pore water pressure transducers and have significant cost advantage,
which provides power support for the development level of dynamic centrifuge test technology in China.
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Fig.1 Photo of DSP-I pore water pressure transducer
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Table 1 Comparison of technical specifications of DSP-I miniature
transducer with PDCR-81 transducer
Y Eff/kPa FEfA/mm FEKA/mm FHE/mm  LS/mm  HEH/vV
DSP-1 700(F]7F) &10x13.5 &5.4x3.0 0.20 2.0 5
PDCR-81 700  @6.4x114 @6.0x2.0 0.13 D22 5

FERGERI 7T, DSP-1 AR R FIRIE, HiEK
AU B R SO TR, AT O IE KA 1
ITTETE SR, FF AT AR e L AR SRR AN A B KA,
A RO R S 0 = AR R R L TR K AL
JiTl, DSP-1 A& B KA TR BT R, 5F
I O B B SRR A LA e E KR, LB fL
BRALARIIRSUR RN s TES IS5 7 T, Hshi T
FKA SRUBRTOZ 8], RN A T 5 1 S
S, BRAg /NS i ROT A A ik e S 8], H % RS
B2 RS0 ANG IO A NI =8 =95 3 A NI o 1% A = 2B N v AN
JE N TS| RO, ks 25 i RS %14 0.2 mm
1.2 WITRIE

DSP-1 it B FL AR S 35 R F R BH AN, TERIUE T
P EUTVER & 4 DNTEAES B HIRE, % R S iE F
SERW, FERES TAERE N 2 FoR. SUsociFming
SIATPRAN R I, — i 5 Al 2 s N AL B A A4 AH
Bl i Py —im R 5 KR (BES) il
PRI Po, 4 B Jyie H MR A AN TSURN FRUR, A 1)
4 AN HRE AP ERRAS, fT R SRS S Vo,
ZALBRIRAA PyAE IS ARG o, i B EAE S Vow
EEREVEEN Vou 5 PUAZMR R, WFARXFTIR:

Pi=K(VourV0) (1)
X, PONFLBRKE J1 (kPa), KA E R8T (kPa/V),
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Fig. 2 Schema of DSP-I pore water pressure transducer
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Fig. 3 DCIEM-40-300 centrifuge shaking table test equipment
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Fig. 4 Grain-size distribution curve of soil particles
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Fig. 5 Model design and layout of transducers
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Fig. 6 Photo of saturation sand ground model
2.3 fIEMEMG R
FEIREN G M N BT BAT, K I B oL 18 ik

T A AR TR, BN 5g, 10g, 20g, 30g,
40g, 50g B§Lo NI FEATEL, LAY DSP-I #1 PDCR-81
fE AR E STMAME R 2 5. 4B O I IR ) 50g AN
RIGHFI AL (20 J5, E31EBIKKEINIES)
ik, A4 0.1g, 0.2g, 0.3g HIETZ ALY 0.4g
ff) El-centro ¥, LANLMl DSP-I Al PDCR-81 14 /& 8% 5)
JIMRRPEREZE 5. MEA, BRREFT RGNS, B0l
W IREF 50g B O IR E FIZ4T 20 min, FEHH{REFRFL
BEL /K 78 70 VH BORN L AR B[ 45 52 2 S i R —3h

3 BLRIEHEST
3.1 EHRRBLER

7 N OHLINIE SRR PR [F] - E IR DSP-1 !
PDCR-81 1A% I #8 J R S5 R o b % i 28 _FAnie
B N FL RS KO Ay SRR AN P A R kiR 22,
S B L A SRR B TR 5 L A B 28 S PR M
TR TR (P=p(ng)h), i BRI R FL I A4 8 I
LR BT R S — B R ZEIIAE + 1%
W, Ui DSP-T KA RAF #7706 .

¥R 2020 4
270 -
— PDCR-814%/3&%#% - - DSP-I{& /&%
215 kPa D4 (0.55%) . P4 (0.47%)
20 — T T T T T
165 kPa D3 (0.48%) . P3 (0.29%)

e —— — — — — — — —[— R ©

110 kPa D2 (0.45%) P2 (0.47%)

% 90
D1 (0.51%) « P1 (0.57%)
30l DO (0.91%) + PO (0.79%)
0 60 120 180 240
it ] /min

7 BOAIR SRR RFLERKE T

Fig.7 Vibration of pore water pressure during centrifuge spin-up
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Fig. 8 Acceleration of shaking table during input of seismic waves
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