EBRFRFRLEARPERE, 53, 1 (2004

Bulletin of the Graduate School of Engineering, Hiroshima University. Vol. 53, No.1, 2004

2B PN/ NIRRT 31T 2 R N IR ZE AL D I E 15 D B 3

B B F RR* ek BT

Development of Measuring Method of Displacement inside Small Size Model Ground

in Laboratory Test

Wonjin BAEK, Takeo MORIWAKI and Yasushi SASAKI

It has been desired to observe the three-dimensional displacements inside the model ground in

laboratory tests in order to understand the mechanism of three-dimensional behavior of ground. However,

as the existence of a sensor buried in model ground causes an influence to the strain in small size laboratory
tests, no direct measurement of the strain inside the model ground in laboratory tests was conducted.
In the present study, the displacements inside the model ground are obtained by measuring the intensity

of the magnetic field induced by a small magnet buried in the model ground. By this newly developed
device, it became possible to measure a radial strain in a model ground during the three-dimensional

consolidation process.
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Fig.2 Three-dimensional consolidation test apparatus
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002 ¢

0015 £ Case-2c
001 E (1-Dimensional Final) ...

0005 F
0f . A,

-0.005 | ;
-0.01 z -e- Measured
E - Fitted
002 B
5500 6000 6500 7000 7500
Elapsed time t (min)

A/ Az Ar/ Az) mean

I
=
2
L4

Fig.12 cyclic variation of buried magnet

KHDBZENTERNED, rOEIIREEICL>TERD
7. BARAGIZIE, X14) & U5) 2FhEhX316) L AN D
XHEEHEL, FERAOHENE z LBEREV I —@E
VZEi, FACEx T rotehERAVWCHESIhE
EDO rOEOEN 10°%m UT &25% THID r O
EEXTHRYVELHEZITY, IURLLL ZO/EE r DfE
L7

r=r7_

5
V,-b [(r7 —r)2 +(z7 _Z)Z]/z (16)
-z

3a z;

r =‘/2(z8 -z - Vg;b [(r8 +7)* +(zg —2)2}% -rg (17)

B U7z & 5 IZJEBEAD 9. 8kPa 225 157kPa ¥ Tii—

RAEEBETHHDT, ~RIEEFREETH D 2z=7. 5mn T
i ridE LRV TTHS. LLL, Ibband L)
W riXE ToO#ITE L BIIBA L, —REEZETICHIS
TREAIZEREORLEIZ Ao TERFMICHEM L
TWAB LI RERE BT, ZOREAPVEDELT, E
EHOBAORENE 2 b b, BERIITA BB HES
B2 2 EHIBRBENTHA R, RBO I EMRRY
Bt L, MLMOBEIC L - TEBOETE L bICEER
THhiZ, RASEETEZORG & 6G)D o BEL,
K (14) & (16) DEMRBRRRIL LR 725, 2D, EEOD
BMAOERMBIIFTETHR1) L AD) E#HE->T rik
WARE, riIBbTazichbd. ZoeE, BRONEER
BIIHRAEBOERE LT) &, TRDLLEROHENE 2
ICEBECERTIEELLND. 2T, BAOHHED
RABNLED S DOYEF R OEL Ar & REFROE(L Az
EDHERD &, Fig 11 [ZRT X5 I Ar/Az iZAHIC
TLARR S, ZOEHEITEADILTERT 20BME
EBICIIFERMOICEEL TR Z EBbhd. Fig 12
X, Ar/Az DRBBOELEBNZLDOTHY, Ar/Az i
18 (1440 %) AHITEB LS. ZOFHEE LT,
HEREORAYNELRE L b D. BRE LV —IRRE
REREEOE(LICEELZT ST, ERZINBEL
TR L > TEERHBP SN TWVE HODOAKIEOEL
XTI BERETH L LB, BREELELD
A% DHEFEICL > TENTHIBELT B0, BR
TP —DREBIXINLOFEBEZ T TEHL TN
EEZLNS. ZOL ) RFHAREORENELIL, i
REAFMOEBZEATHANR, BbEBTIOXEINR L
ARBESCAMFEEC L | BFASOE#HTHE EEL DN
5. 2T, —RFTEERD Ar/Az OFLE BRI O ER
(ILTF) &, ThbbAzo®{l 1 BEAMTIEZ 5FHE
72k E L TRATET.

Ar 2
il =a- .sin| —— 18
[Az)u) a-Az+B+y sm(1440 (t+to)J (18)

COXRPOEEa & BT Fig 1l 226, Ry & 11X
Fig. 12 »OB/N_RERZEDZ 74 v T 7L > TRE
T5. 2B, Ar/Az ICABHRELSIRLNRVEE,
Ar/Az % Az i3 OBBE LTI 4 v T 7 L. ZRE
EFEFIZHLZO—RTEEFEFOEEBEL TS EEX
BB, ZRTEBDOEEFFEN S, IX=RTE
BHROD Ar[Az DFEALH b —RTEEF O Ar/Az DELE
ZLBWEb DI Az ZR U TKRATRDD Z LR TES.

R CRCRE



Table 2 Test Case
Radial position of Final Consolidation
buried magnet consolidation pressure in 3D
a,b,c pressure in 1D
r_(mm) po (kPa) b, (kPa)
Case-1 | 12.5, 17.5, 225 78.5 157
Case-2 | 125, 175, 225 157 314
Case-3 | 12.5, 17.5, 225 314 628
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Fig.13 Settlement-time curves in Case-2
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