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Fig. 1. Schematic diagram of new triaxial cell.
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Table 1. Specification of bellofram cylinder

Model BFDA-112-88*
Length of cylinder (mm) 225

Outer diameter (mm) 137

Inner diameter (mm) 112

Effective cross- Compression (cm?) 88.2

sectional area Extraction (cm?) 88.9

Total weight (kg) 6.5

*Fujikura Rubber Ltd.
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Table 2. Specification of electronic regulator

Model ER380-1* (4) BRHESIC X 250 L LEEEE

Supply pressure  (kgf/enr)  8.5~9.0 HEREERIE (eov-) LHOTHIMER
Input voltage V) 0~5 . e

Pressure range (kgf/cm?) 0~8 (7¥7), 73uZ 7YV (AD) K#®E, <
Nonlinearity (%FS) +0.5 A7uarEa—y—»olRans, HRAEOR
Hysterisis (%FS) 1.0 FHRIDOER XY 1 ¥ VREALEr, WEIINEo—F

v, NEo—Fe LDl ACHERRETH S, HE
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242703 Fa—F—HFBEL-ADEBIBI
IviEanz, 2TCoREE—FEOA >
(NEC PC-9801F) T L, §[E{#A L 7 AD/DA
EFHBII2E Y FOREEX D £,V 7 b Y
7ix, BBOXRBR AR —F —THHHRCEET

*CKD Co. Ltd.
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%35E> gL 7. Table 41222& « KERDK
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ErHETE 55, BEOHBUKER2HEHRL 727

HTH5, 3515, BASICEECuso3s v &
Table 3. Parts for air supply apparatus
Use Model Capacity (kgf/cm?
Compressor Recipro. air compressor DCS-150*! 10 (Max)
Air filter Air filter EAF-08*2 10
Regurator General regurator 10162*3 0.14~10.5

*1lwata Co., *?*Taiyo Co., **Fairchild Industrial Products Co.

Table 4. Parts for connections in this apparatus

Use Connector*! Tube*? Sort of valve*?

(mm)
Upper drainage 1/4~3/16 é5 Two directional ball valve
Lower drainage 1/4~3/16 #5 Two directional ball valve
Water supply 1/4~5/16 $8 Two directional ball valve
Air supply 1/8~5/16 $8 One-handed coupler
Pore pressure — é3 —

*1 *2Nitta-Moore Co., **Whity Co.
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Table 5. Abilities of displacement transducer Table 8. Abilities of pressure transducer
Model DT-20D* Model PG-10KU*
Capacity (mm) 20 Capacity (kgf/cm?) 10
Rated output (uV/V) 1003 Rated output (uV/V) 1989.5

2005X10-¢ 3979 X 10-¢
Nonlinearity (%RO) 0.10 Nonlinearity (%RO) 0.07
Hysteresis (%RO) 0.30 Hysteresis (%RO) 0.05
Calibration constant  (mm/1xV/V) 0.01995 Calibration constant  (kgf/cm?/1V/V) 0.005026
(mm/1.0%10-%  0.009975 (kgf/cm?/1.0X10-%  0.002513

*Kyowa Electronic Instruments Co. Ltd.

*Kyowa Electronic Instruments Co. Ltd.

Table 6. Abilities of load cells

Type Outer
Model LC-500KF*!
Capacity (kgf) 500
Rated output (uV/V) 1500
3000x10-°
Nonlinearity (%RO) 0.03
Hysteresis (%RO) 0.03
Calibration constant  (kgf/1uV/V) 0.3333
(kgf/1.0Xx10°9) 0.1667

Inner
TCLP-500KS*?
500

1000

2000X10°°

[T ]
(2N

*'Kyowa Electronic Instruments Co. Ltd.
*?Tokyo Sokki Kenkyujo Co. Ltd.

Table 7. Abilities of differential pressure transducer

Model PD-200GA*
Capacity (gf/cm?) 200

A side
Rated output (uV/V) 1497

2994 <108
Nonlinearity (%Ro) 0.02
Hysteresis (%RO) 0.03
Calibration constant  (gf/cm?/14V/V) 0.1336

(gf/cm?/1.0X107%) 0.06680

B side
1495

2990 <10-¢
0.03

0.03
0.1338
0.06689

*Kyowa Electronic Instruments Co. Ltd.

Table 9. Specifications of strain amplifiers

Model

Frequency response
Deviation
Equilibration function
Self-check function

Resistance for high voltage

Nonlinearity
Output voltage
Output current

DPM-611A*/DPM-611B*

(Hz) 0~2500
(%) +10
Automatic
Existent
Nonexistent/Existent
(%RO) +0.1
(V), (mA) +5, £5
(V), (mA) +5, £30

*Kyowa Electronic Instruments Co. Ltd.
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Table 10. Specification of AD/DA converter

Model 98AD12(16/8)/DA12(4) AZI-220*
(AD-converter) (DA-converter)
Channels 16 (Single end) 4
8 (Differential)
Input (V) Bipolarity —10~+10 —10~+10
— 5~+ 5 — 5~+ 5
—2.5~4+2.5
Unipolarity 0~+10 0~+10
0~+ 5 0~+ 5
Material ADC80H AD7545]JN
Resolution 12bit 12bit
Sensibility +0.04%FSR*1/2LSB +=2 LSB
(G= X1, at25°C) (at25°C)
Velocity of conversion 60usec/channel 6usec/channel

*Interface Co. Ltd.

T HBERBENECHERTE S, BT —9 OFIEIR
FTRCAA S TLANTUAE IS LS.

2., YAFLEHE

IR DR EMAILTI2d DM Fig. 3 DEKX
BIEHHEN=MFAREBEN TH 2, EREDX
R—ZAHFRBL T, MEBLPTVI I REEE L&
BE3RCITRL, i, BRI-—FOEBKRCIS
BT T ~NOFEPL, BBOEEEE#
J37-00RELERTE Y, FOMCKRT S
HAIEEINTITVWED, EREPEDLBSEBIET
22tz ZORBEOMREARLENRT, F
HHERRH, ME—ERBRH, YHEIEH—ER
B, #Ea—BREHEBREO 7077 A%1ED,
EBI T - -RABROERBI %2 7o vy ¥ —HAIRKTR
7.

e o ok Lilu

Fig. 4 KEFEMEAR, RIE—EHAR, FHEG
H—ERR, #HORTRERROBARET (0)
RS (03) OBARERRGI R L 72, EBRZHW
cAKHIEE R B IR REDEIRT 0 SERIR L 723 7 R
T, 2.0mm 55 WiEADTH S, FOINFHER
2.399TH 3,
EHEMABRIL, ok o:BFL KD XD IClA
HHVIERETEL T HRRT, SRS AR
Z1E3:0.025%/min LAF & L7z, Fig. 5 ZfEHFo—
Bl & U CREBELE & P EREIC T O Bt #gkon DBAfR
i O

HIE—E R X EFHEEER, —EEOINARREY
BIRTES, Thbb, OVFa2HEHIELEES LIS

HEEIHEL 72384, Fig. 6 BICH2EEL 28B4
DOEIO T A L BIZEICS, BT A LRV T HB%
T, WTNLHEABBROBITH 3. IG/1E5 DR
HE5—EHETEST, BMAROENES—E L
RoTBEET, ROWHERAT v FIEAESDTH
3,

W EIRT—ESRER L BAEOHEBICIr 1B =
FHEy & DEHDOFIE p (=(61+205)/3) BWEIC—
BB EICHET2RBETH S, ZOHIHICIX
W ENAENLER D, avEa—FIZL?
T4 =Ky 7B CEMTHS., TOEBMVTH
LEZEILT, MU A LERO T ABFRORF R Fig.
7R,

B, BB —BREABROER % Fig. 8 IR
L7z, ZORBRIIBE—EARDOICHAT, FHEF
BERTH, 6~ FEDE % o DM ERERD 20
BT 2 TRIRTHRRTH S, SEITERF
JERL, TZNENORBRICH T 2 FEITF OB
w33,

& b Y

BIOEBEEME LEWEE S22, HEOHE
BESHAERHIS T, G ohBIMOEEZEH

TB5IERBTONABRTHS L 2WDTHEAR.

SEETREZL THELRABERF > TRET—2
ODHNERLIVESICHEHTE, AT F R D
A=A — s THERNMBIZTE L Bbh 3,

ZZR—EBY VAT AR LI, IR+
RAERES O, [K, 7% T ERE LT STEE
ERBZERASLTH B, BBRAEDOEL VR

o e — v Tpee——gr e —— -

e TN g e e e

- KW WO e ey



ZEhRAEREE DG - BYE 61

i
Electric wire

Strain

amplifiers=—

Double burette

Nl i

1
|8 8s

Differential
pressure

transducer

Fig. 3.

e, FRCEIHBBEROERBIILY—E
BEErRIobdniE sy,
B #

+ O~V AEEH L ERICIBIET % /2D,
+ O =ZE#FEBEBORE - BRI Y, ZDIF
YTEHBovy AT A (BREKFRFEIRIGIIH

. Pore pressure transducer

“Lateral pressure transducer

Air filter
L Water tank

Recipro. air compressor

Layout of apparatus for testing.

R = EhRER ) OBEE L BRI EENL 7,
EE, TV u=2R, w4 27032 Ea—
Y —, BXSAXBBOFEBICIZIELZLWHOLD
D, Iho 2R ANLRBRBHERELSEAITOA
TWw3, &35, HERMLSEMA 2D ICHEAL
WRICEA XN, S0, BEOEEYTE5/
GESCHIALT, LEREBEOH»ERETL, BE



62 ¥ o BKEE - ZmR—cdbIiEE - pH B

c
'

L1

g

g3

(a) Isotropic compression test.

g3

(b) Constant lateral pressure test.

//
e
/
g, -2
o, a,
(c) Constant mean principal (d) Load-unloading test.
stress test.
Fig. 4. Examples of stress path on each test.
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Fig. 6. Relationships between axial strain and

deviator stress, volumetric strain (dV/V)
in constant lateral pressure test by stress
control.
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Fig. 7. Relationships between axial strain and

deviator stress, volumetric strain (dV/V¢)
in constant mean principal stress test.
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Fig. 8. Relationship between axial strain and
deviator stress in load-unloading test.

Summary

In order to investigate the stress-strain behaviors of soils, in cooperation of MARUI Co. Ltd. a

triaxial apparatus was newly designed and made.

This system with the appellation of ‘Triaxial

Testing Apparatus for Stress Path Control’ (Kagoshima Univ. Fac. Agri.) was introduced in this
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paper. !
It is clearly perceived that Electronics, Microcomputer and Electronic transducers have been }
progressively developed and widely utilized for the making of these apparatuses. 1
On the other hand, the expensiveness of these equipments makes it quite difficult to purchase or
improve them easily. Accordingly this led to the fixing-up of a soil testing machine realized as the ;
result of an attempted combination of the effective uses of.the apparatus existed already in our |
laboratory and of those newly orderd from the machine-maker.
Although a few problems still remain, it goes without saying that this will be made of as a machine P
as effective as any expensive ones in carrying out various tests about soils in laboratory, giving !
suggestions on to the possible modifications to be made for getting better experimental data.




