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Calibration tests on diaphragm-type pressure cells

RUI Rui, WU Duan-zheng, HU Gang, XU Lu-chang, XIA Yuan-you
(School of Civil Engineering and Architecture, Wuhan University of Technology, Wuhan 430070, China)

Abstract: Diaphragm-type pressure cells are often used in geotechnical model tests and in-situ tests. The soil pressures are
obtained through the measurement of the diaphragm deflection. With a gauge inserted into the soil or sand, the stiffnesses of the
cells and the geo-medium are different. The soil arching in the soil or sand above the cells caused by the differential
deformation will reduce the pressure on the diaphragm. In addition, different stress histories in the model tests result in different
levels of influence. In the piled embankment multiple trapdoors model tests, the cells on the pile (fixed beams) experience a
loading process, while the cells in the soil (movable beams) experience an unloading process. One loading calibration test and
four unloading calibration tests are carried out on the same sand under the same relative density as in the model tests. The
calibration results show that the stress-strain loading curves are almost linear and the unloading curves are quite similar to
exponential ones. The calibration coefficients are obtained and then used to deal with the measurements. During the sand filling
procedure, the average pressures obtained using the calibration coefficients coincide well with the self-weight of the
embankments. During the settling (trapdoor movement) procedure, the pressures of the cells on the pile and in the soil are
calculated using loading coefficients and unloading coefficients respectively. The results show that the soil pressure curves
coincide well with those in the real model tests.

Key words: diaphragm-type pressure cell; soil arching; calibration test; trapdoor test; piled embankment

IIf

0 35 = AR T ARG . e U KR B Ll A 0

2+ S e — R R B Ak E ppe IR, I T SR LR T S A AR B R R
A SRR R A AR, @SR e SRR, =HE ARG, RIS AR
A, W LEEATIE . ERIRE AR

gﬁqﬁl, —‘ﬂﬁ%ﬁﬂﬁﬁpxﬁ@zﬁﬁﬁﬁgigﬁﬁ, ﬁ%lj HEWMB: ERARBIFESTH (51208403); g mkiE AR L
%?E%Zﬁj:}fﬁé‘ﬂ] %Bﬂmﬁﬁﬁi}fﬁé :‘[Zﬁﬁp S WEWHREWHE (WUT: 2013-11-018); BN T R2EE R HK2EA
N D AL D amt o

BIFTANLIIZRITRITH (20151049706038)

A 8y R AR BB 3 B AR L, AT T WS EER: 2015 - 04 - 27



838 H O+ T OB % M

2016 4F

S A SRR . A RSP B e
RGBT T S, 7EVA RG2S A 42 b s 1 4
WRZA TR &, oW by ) R )
BB KA [ o A, PRI H R sy
P SHA R A 2 R OARIR . AR VK 0 e i
V6 T A A ) = R ) AR I 7 /KT B A 1 5
R e w2 /NG 123 1] o N IR 5 W o G i =
HEJE AP S 7 o A A . K HE ZE S T S o
FE M R I J8 e 72 KUD LSRR AR 3k 6
WL AT FEAtt AR LA T 28 1E s AT R rh g e
JE S50 Ao BRSSPSR R h S SR G 61
B S5 S i il o~ 1 1 DD 5 T W 2 7 o i 15 O
RURIG 71, ARG S5 OE W Fe bt R SRR i 1 +-
JE 353 A0 I B OB ARG R, JEa Sy BW-3 HFH
RAR A R I E MK R, RS T A NE ) &
Ko TSR U A AR AR,
MAAHERT S IR BT 1A by DARAETI DL EANIA)
MEEEMAETE &, W E LR, B4
LS IR R S S TR A 5 3 R LA ) ) K TR A B A Y
I, TR AT . B S e B 3 1
JE A, BRI 52 St il W PR
TFH R AR AR AR IR 2R B, BT T TI-1 A4 H 458
T B F AR, VAR A R R R
S BB B AKCE LR AR . TR R IR
b2 A Ay, #2  a  E spE JE  peth
AR RIRIG LB B . FLIR R e ] 28 30 A2 AR AL,
AL XA A 2R FH 1 e BE U 4 g
BRHATHIA

3 RIS B S R S G R A — e B
SRIK, Weiler 251V 38 W B2 4 T g & TARHR R —
R, AR NEERSEE. B
PR BN X A S S AR b BRI &S % .
FN 4 HEASEERHERN KT 5 fEEbRINE
W, MERSERE RO, FHIE 2 R e
R AR (0 BELAR S T R AR TR () LUABL R K T
2000~5000. Daigle 25! BEH, 15 )& TAESIEE
PIBA KRR, LmEER, LENENER/N,
WM . SRR N TR AN 2]
Bl 2 iR 3 220, B AR RS UK T I BLAR EER T
A B RBURIRAE 1) 50 £ o S/ NER. X B2 5 1
NEIMEBERZRZ W d/iD, RT3 i B s SUss >
(R BRCHAABE, Yok N 65 M 2 T s ) A I3 B VR 22 R
H AT — M AE 0.32<d/D<1.0 Y5 YL E

Weiler Z5'NAHE Y, AEGRER IR AR [R] (10 26 1 R 32k
1T EE TSN bR E R B REEN . XA AR

I (b RiAR . B LA R BhAS gL
(520 DL KA SR 1) 264 CELFEIREE SR E IR .
Ah, BT EREN S LMW, Zhu %P
Talesnick! A 57 & IRAE B EN i F b, 7K 2%
H LR 2 s JE I A

SR, XL ] EUE A 52 W E L. 7RI
b, T g A A B ROR R M A T AR R
AT, B BRI EE AR T R g S S
GO A ESE. BALAIGH, RIEAE R AH [F
WA A AT T bR, (AR bR FH D B AR 2
J5£ R0 2 N R S ) S5 2% 1 PRI Tl AN B8 2 A o
XA SNBSS R SR —nE &
B, AR X 5 A A R e BT e 76 bR e £
I, IRl Rl ok TECRI R 2 . fEX LR )
TAEA B B2 J1RE AT 40 M B2 |, DA 7K
PR IE 2 PP B0 o, A NI LA 4 PRI E
Rl I EI s O, IR R R R &
G NEAT T hRE, SREL T A S B N B AL S
B AL EE 2,

1 BEXEENEENFRPHNZD

it e 70 S I S B e T R AR T
NREHER, FEEAERT, BEAESEAR, 3
BUN A TR W EEBCR I L I @ PR b o B
BAETUAARE IR ) 5 HAER RS2 i 1
Zi

(1) bk b s AR AR S, AR IR s o & B
(s H A

(2) H TR RORL A 57 A7 AE (1 - RN, {45 R
AR JPIRASTE BIBAR, BN I E A BRI
R ERMIRL IR, FRTal S, i R A ) o

(3) AMXndt, EEFER, o3 N>
A BRRURE BT ) B AN TT [l S, 0 I b A P A
AL RVERR, MR RN [, XA
i J AL (R R /N B2 S S A T T RS2 o

HRE RS, SUB L SRS A
AR S SR (U SN T — R
R AT S 2R RNIPEHSRRBE R (IR, JFAE
P 5P 22 T PR 28 SR TR B A A B 2E— TS
e ORGSR o PRI, XUBEE ZE4R ™ A i AR T A2
RGeS ST AR R AR P T 4
SRS R e T OO i AR S, SR OUBAR
KA RN, A BTN L BN R . (5
FEATHIRAN BE IARAS L Bk = 280 FR 52



5 T, SRR UG P R s D S E L 839

Ocell

mmmv%gg%vmmw

(a) itkH

(b) B

E1 BERETEASERFSIHEZ IR
Fig. 1 Stress states of diaphragm-type pressure cells in liquid and

sand
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Fig. 2 Apparatus of piled embankments model tests
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fixed beams and white beams represent movable beams)
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Fig. 4 Construction of diaphragm-type pressure cells
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