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Table 1. Index properties of SHIRASU

Specific gravity Gs 2.399
Sand fraction (%) 79
Silt fraction (%) 14
Clay fraction (%) 7
Coefficinet of uniformity  U. 24.7
Coefficient of curvature Ue 2.82
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Fig. 3. Grain size distribution curve
for SHIRASU.
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Table 2. Comparisons between saturation and pore pressure coefficient B by means of three types of
saturation method
(@) (b) (c) (d)
Condition Physical properties Naturally Compulsorily saturated Vacuum
of and saturated procedure
specimen pore pressure coefficient (—90kPa) (—51.6kPa)
Initial Moisture content wo(%) 12.4 12.5 12.9 12.7
Dry density pa (g/cm?) 1.211 1.227 1.217 1.214
Void ratio €o 0.981 0.955 0.971 0.976
Degree of saturation So (%) 30.3 31.4 31.9 31.2
Final Moisture content wi(%) 37.3 38.6 36.8 41.8
Degree of saturation St (%) 85.6 87.7 84.0 102.7
Pore pressure coefficient B 0.756 0.823 0.734 0.978
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Table 3. Results of compacted specimens obtained by using back pressure procedure

Condition Physical properties of sample 1 2 3 4 5*
Initial Moisture content wo(%) 12.7 12.7 12.8 12.5 13.0
Dry density Pa (g/cm?) 1.213 1.206 1.217 1.218 1.213
Void ratio € 0.978 0.989 0.971 0.970 0.978
Degree of saturation So (%) 31.2 30.8 31.6 30.9 31.9
Type of test CU CD CU Ccu CU
Consolidation pressure a3 (kPa) 294 294 294 294 294
Back pressure dee(kPa) 0 0 196 98 0
Final Moisture content wi(%) 40.9 39.3 40.7 41.3 15.3
Void ratio er 0.941 0.952 0.971 0.936 0.976
Degree of saturation St (%) 104.3 99.0 103.4 105.9 37.6
Compression rate (%/min) 0.1 0.1 0.1 0.1 0.1

*Unsaturated specimen
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Fig. 6. Relationships between axial strain,
deviator stress and pore pressure at sev-
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NIRRT 3 :0», HEZMZ :EBROEEDH
MEX2HEBRE D BI/NSOERE R T,
MEAECELLERTASZ L, BEDEEOER
BIOAABRETH S, Tbb, HE196kPa Tit
VDFAEBL0%DMETE— 27 2 RLTWAH, WE
EFMZ 20D OIREBKECE—2BR s,
TRHRRAKTRIZLEA YRIESHRETH S, 20
Zeh sy, BMBRAKEQCHIEICIE, TEfMftas
BHERART, X512}, BREH TOF AR
EERDBDCF, BEOHEABEMTHEL L
Bbd b, BEORBEORBRET> TAT, HEH

K&wk, BBRKEOY—I7B8KELRD, Fht
BRIHCHEIS T ORI BB/ NS kB, DY,
fafly 7 A OBRKBZEICHIE, HEOMEA I X 5/
BKEOREV W T RHtRAGEORNE CEELZU
5.

3. WRHMRE & IEVEKMRE

SRS REDIEPARE TR 2RO B 120, W
FE%196kPa icffi— L, 3o EZE% RN S
7ok, EF, BN OB SR E294, 196, 98kPa D
SEEOFBREEML 2. B, WIFhLEFKT
#D BEHMSL.0% R L 74340 A HRRICEA
PERTHB, ZhoDiEHh~V T AR, MHpEK
E~0F »i#k% Fig. 7TI2R LT, _
WEGRHRE—272RLIER, PLTH- THRY
HEREIC RS, —FH, MBRKEZOTADMEN
BETE—2 %2R, —BRBRES O EHRER
3. BRHIRE196kPa ORE T3, 1EIR¥ ufhific
#RE L, 98kPa OMBEAKEMRIIEICEL TV 3,
BYHEE DR VIC X I EHEAKBEDO Y — 7l X
DE—NVDIEIA%2HL L, Fig. 8Dk 51k 3,
E—NV - 7 —0 r OREEENEIC LD NETEERA L8
ENERDBELEBNERTE =210, ca=
182.8kPa(1.9kgf/cm?), BREIIERTIZ¢' =410,
c’=12.8kPa(0.13kgf/cm?)Th 2. ZDERIEHE
RTOMEIZCD HBROME (4a=42.5, ca=0.0kPa)
LIEIR—HT A5, HEDOL SEEEED
ZHER L DERTE I E8bh B,

= L §)
KE[E o 7- A D e LAt K 2 fER T 2 By

———————

LT

»




v 7 2 DRIk ISR BEC RIZTEEORE 71

1500 T - 1
o'
© 294kPa
4 196kPa
m  98kPa
1000 -
£ 0000 u
= o°® PO YV UUVVVVVVIVIVY |
a oo K
o ‘mmum ¥ 300
‘3 500 o A =
‘m A
5 am <1 200 =
K 2
> 3
@ n
= 5
a
o
=
o
=¥
-1 -200
1 1

0.0 5.0 10.0 15.0
Axial strain (%)
Fig. 7. Relationships between axial strain,

deviator stress and pore pressure at sev-
eral effective cofining pressures.

1250 ] v 1 ] T
total stress
~ 1000 | effective stress N
& [ F=41.0°
\(—nf $,=42.5 ’ ¢’'=12.8kPa
@ 750 - cg=0.0kPa™ /"
= 3
7}
& 500 $,=21.0° -
s e ¢.,=182.8kPa
8 e N
v 250 .
0 1 1 1 L

0 250 500 750 1000 1250 1500

Normal stress (kPa)

Fig. 8. Mohr’s stress circles and Mohr-Coulomb’s
failure criterions.

S, HZEERFAL, ¥ AIET % AFEERM
WCETIRMEERETL 2. KRETRRE I 2F
JECTEBRZITI &, BAZRLZEENDRL, #t
HKEO—FEBR IS T, T—yDiEoD &M
BREINE ZLotbhol,

BB R T ORGSR #FF L ICRECYBHESAE »
BOLIENTEL:D, BELOHRATHLZDE
WEIRHIEBRER T X3 Z L EBEERER OO E
SETE., LizdoT, ZHMESFERL TEERT S
BEIRABRICBVLTY, 2 RLAECREMME
BEREBTLILDTES,

Eo1E, ¥YI ADIEHKABREEML T, RHkAK
EOHIELD, BFEDHEASIERREEER TKD
LORAURTHLZENHShERS T, &,
HEOKE ROV TIE, BEOKRE L BEHARIC
B AEBEAEOELBROBEFZRL S, FICEEFER
BT 2R TIX196kPa (2.0kgf/cm?) TH+H42Th
5,

X [

1) Bishop, A. W. and Eldin, G.: Undrained triaxial tests
on saturated sands and their significance in general
theory of shear strength, Geotechnique, 2, 13-32 (1950)

2) TEHBBROHE LS LEIT¥S, p. 331-338 (1990)

3) Lowe, J. and Johnson, T. C.: Use of back pressure to
increase degree of saturation of triaxial test specimens.
Research Conference on Shear Strength of Conhesive
Soils, ASCE, 819-836 (1960)

4) Rad, N. S. and Clough, G. W.: New procedure for
saturating sand specimens. jour. of G. E. Div., ASCE,
110 (GT9), 1205-1218 (1984)

5) Skempton, A. W.: The pore-pressure coefficients A
and B. Geotechnique, &, 143-147 (1954)

6) MK tHEANZBRBOR L BIEF—BHEREDN
Zh—§120E, HE L HE, 3, 53-58 (1986)

7) BRI EI0=ZMERRRESRE SRS, L&
B, 35, 89-93 (1987)

Summary

For the purpose of preparing a fully saturated specimen of compacted SHIRASU to be used in the
triaxial test, this research was carried out by investigating the vacuum value and the suitable time
necessary for saturation of the specimen by means of the vacuum procedure aptly applied.

By the saturation method executed in such a manner as shown in this paper, it was ascertained that
the variations in the sampling data could be rendered less both by diminishing the individual errors due
to experimenters as slight as possible and by maintaining the initial condition of the specimen as

constant as possible.
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Owing to the fact that the initial degree of saturation was kept to be high by the vacuum procedure
under the protected soil structure, it was shown, both from the theoretical equations and from experi-
mental results, that a higher degree of saturation could be brought out by this procedure applied together
with the back pressure. Hence, the possibility of utilizing this method for any other tests in the triaxial
cell.

~ In addition, after the execution of the consolidated undrained test it was clarified that the applying
of the back pressure was indispensable for deciding the exact strength parameters, based on the
measuring of the pore pressure. And judging both from the inspections of pore pressure coefficient B
-value and from the relations of magnitudes of pore pressure to it during the shearing stage, it was
assumed that as to the value of back pressure, especially when it was under the low confining pressure
range, that of 196kPa (2.0kgf/cm?) might be fixed as a reasnable one.
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