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Feasibility of applying tactile pressure sensors in geotechnical tests
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Abstract: Due to their small thickness, high flexibility and tiny sensing element, the tactile pressure sensors can be used to
measure the soil stresses and contact forces between soil particles. Hence, the tactile pressure sensors have a vast application
prospect in laboratory geotechnical tests. This study aims to examine the feasibility of applying the tactile pressure sensors in
static and dynamic tests. First, an installation approach for the tactile pressure sensors, which relies on 3D printed sensor
holders, is proposed to place the sensors in the designed locations. Second, a modified calibration method is proposed for the
static tests. In this calibration method, the “equilibration” step is abandoned. A relationship between the original digital output
and the applied pressure is used in the calibration. In addition, it is suggested that only the measurements from the sensors with
higher values of R are used in the analysis. Finally, for the dynamic tests, the results of the model pile tests validate the

feasibility of tactile pressure sensors and suggest that the change in the digital output might imply the trend of the soils stresses.

Key words: tactile pressure sensor; soil stress; contact force; calibration method

0 3l

B AR ) CF e R R Sy, (X5
T A 15 5 R B 1S F7) A BT A T B U 4
MR- . SRT, X — T IO B 7R AE - Tk
RIS . FRRAET, AT K Tikseh
SR M GE R (B, B PRI E
RIS Fr 1 FE S fE ) BRI B R RISk, #.
Sl RE P, FETT 3B AR 2 pht T
T, TR PR B\ R 1 I R DA S
B - A7 (A T

A, 3R R OV 425 g ) B T 2

it

I AR P B e Re v, 51 AR /N AR R B BT DT G
AE T AR R g, 3852 1 J0REL [] 4 ks AE F 71
SAREBLEIR T Kk, RGN R, 7E
TR A 51 N e I RO [R] 7 1) B AR R R
+ o B E

TR S5 184S (tactile pressure sensors) H[J & —
TR =) IR 2 _E I 9 7 THIEE SR AR R AL s . DI,

E&WMB: EXREMEMPRRREITR C“9737 iR HH
(2014CB046802) ; HEKFK HURL=HF 7 Bt 2= A BHFF b 55 3% 4 T3 15
H (GE0145B102017)

Uk HHEA: 2016 - 11 -28



210 H O+ T OB % M

2017 4¢

45 SRR e 0 A IR A2 Tk Hh i & I A%
RO + TR ftE B 2% . ASCKE 5
I EZRAL AR N BN LR B AR SRR, SRR %2
BT LA BT 0 ARG HObR 58 T AT TR
o R, DURHI BN R BRI ], ASChIb
I TS RALIEARAES) ) = TR0 i S FHOR -

E1 AENERHEDERSNAREERER"

Fig. 1 Internal structure of strain gauge-loaded cells
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Fig. 2 Setup of I-scan system and internal structure of tactile

4
pressure sensors®¥

WK 3 Fros, AR 75 DU & Ak AN [R) A
N3 1IN o 1 1 BN [ TSNV P 1 == o1 [ S o T 59 %4
JI0F, R T I e A T LR b, kst
RS HIRERD AT (S I 3 H ) Tv-1). NIRRT
] EARIERN 77, 1 50iE = 4T EPROR HIE T liBh %
BRI, A LN 1 mm JE M R JE
N1 mm PR B, R SR R IR BTN
MR ZEBE N (S UK 3 1 Tr-1, T- Tr-2, Tr-3, T-h-1
A T-h-2), R EHESEAS 10mm 24, A5
BB AR B AE T 10 mm A4 . AR5, EEEE
IR D B RS 1) 20 B B BRI B e A
TEW. sfa, BUEHBh 2R 4L/ nT,

3 MEFHRNFREFRE

AT AR 1S LA 2 I s 52T R 30745 5
(DO 1) 5rzIEsmfd (p H) ZHMIRELR, &
) FH 8 A B T R 0 I s b iR e —
wE, EHE 4 FroasrinEReE (Model PB100H,
Tekscan Inc.) N5 )& SRt e i EiE. &
TZohn e B ) R BT P2 R R AE S (S LA



HF 1

TRV, A MR A AR TR b s A PR 211

4 PRI IR EE R R ED

T-r-2
[ 3 ZHEFTENFIAAYE RS R AR SIS
Fig. 3 3D printed holders of sensors

T 1T S ARE k. Tekscan HERE T #
— R SRAEVEFIUR SR AE L . X PRI V235 Bk AT DO
EBEAT ) — AR BE, RIS RE— [R5 N 19 I 1 58 75 1Y
DO (HBEATIRE, DA — M s b i T 0 s 5 e
i DO B S . AE T8, AR 4 HT 5 K DO
B MRy “FlER DO 5 “¥—4L5H DO fE”.
AL B B A I s R T R P R] — A E B A
CEP RS 53— R 1) DO IR R ). Hihr e 1=
WOPRM S, /A —RaRkd, REFKRN, 5
—WEH) DO B NE . B, 15303 — R R X
38— AL 5 ) DO B BRI 5 etk 2 R B (p=
k'DO) o FEXUHSRAEVES, MKIFAE ]2 ot i 2 45—
G DO B FIEE , EF I Hs B8 ot in 5 1 & 2R
HAF BRI — 4 5 1 DO E,  RIWTHf & 7 e EU%
RIFRERE (p = aDOP) . XTI BARIRVE
i, EFE R EE BN Fl, Bk EiE
AREE FH T A7 L oA 5 0 7 I e I s 5 s
IR AR B 5 0 i I P B A ZE R
I NBORHI R ZE . BRI, 6T 75 B8 B BOK R e
I Tk, B Wby s T iR AN FRE

Gao SPHRH T 2 ESRAEE, B2 AR RE &
H LY — 4 )5 ) DO B BEAT & LA 7 A 7€ B L. Gao
SIS R IR A5 0h 5076 (AR KA, SR FH 2o pR 2k
By A AL LA ROR BRI, AT e 2t R A
NG S AL RS AR E R (HAERE, 1
AT, MRS DO AERHT T AL
UARTATE, P — A BR ARG AE — A% RS (4 B 0 s o

JCE M AR E . B2, fERERLET, B
5 K G e AT A 1 SO DR AT DL 267 S B I v 4
HRZI SO XS HT46 DO (HREAT A B, (I, 27
EEPRUAG A0 A 1T R A SR B SO, X SRR
MAFINTEEATELE . IR — A, AHT
FoRS LIRTVERAT T, R 2 s (o 4 —
AN RIS E MG DO -5 R R (E I RS &R
TRITELTHATE AR, i F S — a3
AT 5 SR FRD AN 52 T R T o

> HEERHE
W E GRS [ oo
S comei—-
ﬁﬁ%ﬁﬁ |\\\\\\\\\ \:a\“\m; \\\\\\\\\\\\ |%§
W BT X
(AR )
PR B

& 4 iEZEE Equilibrator SLHIE KA SR EED

Fig. 4 Picture and internal structure of equilibrator’
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Table 1 Summary of calibration methods
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Fig. 5 Picture of model No. 5027 tactile pressure sensor
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Fig. 6 Relationship between digital output of sensing element and

applied pressure
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tactile pressure sensors
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Fig. 8 Change of total digital output under cyclic loadings
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