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Fig. 2 Details of a new automated triaxial apparatus

397




BENDER
= )

T T

€Tt DIRECTION OF SHEAR
\ WAVE PROPAGATION

(DIMENSION:mm)| ™~ ; 3

[ON OF ELEMENT TIP
CIMEN-»| PARTICLE MO

SILICONE
| ruBBER

PEDESTAL

FUNCTION GENERATOR
(f=100Hz,6V)

" (b) SCHEMATIC SET UP OF TEST SYSTEM

Fig.8 General layout of bender element system

EhENRE DR /N B L OB NE:

(d) min =2.81 X107 (mm/sec)
(d) o= 2.81X 107" (mm/sec)

B2 E BE OD 45 fRHE :0.0169(mm/min)

THB Y. LIz T, HEE 100mm OEAKDEHE,
O T HOFI 4 RS IX B R £ 0.0000001525%, &0
PHBEEDR EFFEIT 0.0169~16.90%/min) TH .
LN VDT HRELRT L

— BT, BT, WEH LR G TES
FOEOTHIEL% L ETHBEIIRERETIINT ¢
VT TS5 —DEBT/NENZ LML TS, LL,
B AW R OEREOF I L FREIZRITEOT HD
RE—HIZBALTIE, £72, ERICSD TR,
To, RO IO RBEELM B CEEROBHOT &
B1% KRB THELIREREDG A, DRVORT
AT TS —=PNELBIEBAMBNTNS 2. LiaioT,
REMETDOHA T, ORI ERICIITHNOT
HDBEFIECONTEERT BENERHD. LAL,
HEOHE, OB EIERRY, EFBRETKE
RENOTLMNIETS. 22T, Fig. 2 DODEIIT 4
DI EREMEMFH 2R L ELET, TR OM/N
O HBIEL AT L (Local Strain Measuring System,
DIF LSMS) ZBEZL7-. Ml i, EERRE

308

5 (mV))

g

€

; ‘] Soaurce, AV = 25V 1.0 (ms)
S

£ Receiver

g

)

AT =289 ms

Time

Fig.4 Typical example of time history from BE tests

DETOTHDBEBFNFRETHDILE, EMRRIZTT
372 MERBREFIC BV THH/ N O T HRBIENTES
T, EBICRENRE THDIILETHD.

FEELL T, #ME 100mm, N 70mm, EX 5mm
OFTZINVAMEE Z SRV TIEEREM S OZ—4F b
RTT-. Ei2, HREOREEETIHRSIT—DD
FIHZIZOWT 3 #ATCHY, RIS 57
HOHNAE Y RIZITIERB A>T, FhEHE
EzBZLITE-T, HRABOBBIISC CEEEH
BT AZLNAERETHD. 20y ROEHRIZIZHEED
INERR T L= DN TN T, EHEREREOA T —
VEDRINTIEI YT ARy REN TR LI L TEE
fEERE RE LA ERISEFERH T2 >T
W3, 2 DT ZINVAEBROESIIAF T4g THBD. £
7o, FEEEMEAFHOBVMITEYNIZERBFIELD
DB FDNMEBEEE X HIENH AT/
TWT, EEBRTOREVEO TR TEDE
HNTIpoTNB.

)= EEBICHRAEARVA —IL AV AT L

KAT AT, EERBIORAKZELEROSR
RICBTAHREOFAWERES BRICL, ZaR
BEEOX vy T BLUORTRI IR E —Z L A
NELTF, BE)&2&RiFT-. 372bb, BEORBRADOx ¥
T BLORTFREZNVARDYIZ BE ZEEFLIZHDEA
NEZATLIZE-T, BABTEORIER LS.
B B MR ERBR CITEBNEL A 2 2R
SRR ETES. BE OHEIES 22mm, FARS
10mm, & 1lmm, EX 1.2mm THY, £z, BE O
ity b, SEREORSREICHEALSLTWNEIICT
Bz, BEIZLEZ. MEREYT ) 2IIv7Ths. ¥
72, ANEBE V38 25V THY, —EHOERIZAN
EFITE R, A A 100Hz L7z (Fig. 3).
7238, Fig. 4 13ELS2 VWA HARE (REES;T—2-2)
DEYMNEZDEEOHFTHD. £/, ZZTiX, /4
REELTI=DITA T ERT—F TRA—Y V) &4T 77
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Table 2 Test program and results for Ariake and Drammen Clay
(Ariake Clay)

Exp. Depth e Amax 0’ 07,5 Ko value
No. (m) (before shear) (kPa) (kPa) (kPa) (before shear)
A-1.0-3-2% 9.76~9.89 2.496 88 123—63 41 0.68
A-1.0-2-2 8.00~8.80 2.925 51 73—36 36 0.58
A-14-1-1 15.76~15.83 2.423 63 51 51 0.49
A-1.0-2-1 5.00~5.80 2.959 36 49 25 0.50
A-R.C-1-1 -- 2.328 109 150 150(Lab.) 0.51
(Drammen Clay)
D-Q.C-1-1® 7.00~7.80 1.127 72 72 73 0.51
D-Q.C-1-1Q 11.00~11.80 1.094 100 106 107 0.51
D-Q.C-1-1® 14.00~14.80 0.985 111 131 133 0.50
D-Q.C-2-1 7.00~7.80 1.053 102 144 74 0.52
D-Q.C-3-1 11.00~11.80 0.925 213 308 108 0.53
D-Q.C-4-1 4.00~4.80 0.992 123 181 47 0.52
D-R.C-1-1 0.902 104 150 150(Lab.) 0.50

Notation; ¥ 1)site(A ; Ariake, D ;Drammen)-in-situ OCR(Q.C; Quasi-overconsolidated,R.C;Reconstituted)- & value-OCR value
X 2)vertical effective stress after anisotropic consolidation X 3)vertical effective stress in-situ

b)Drammen Clay
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STRESS-DEFORMATION CHARACTERISTICS IN THE WIDE RANGE FROM
SMALL STRAIN TO FAILURE STATE AND UNDRAINED SHEAR STRENGTH OF
NATURAL CLAYS

Seong Chun HWANG, Toshiyuki MITACHI, Satoru SHIBUYA and Koutatsu TATEICHI

A newly designed automatically controlied versatile triaxial apparatus with high performance digital servo motor,
which is able to measure small strains in the wide strain range from 10 to 10, and to measure elastic shear wave
velocity of clay specimens during consolidation and shear stage, was developed. After verification of the performance
of the apparatus by a series of tests using a reconstituted clay, anisotropically (or Ko)con$olidated and Ko rebounded
undrained triaxial compression and extension tests with measurement of elastic shear wave velocity and with cyclic
loading at small strain range before starting monotonic loading was performed. From the test results, the validity of the

newly developed local strain measuring system was confirmed and the limit of applicability of SHANSEP method for
determining undrained shear strength of undisturbed clays was clarified.
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