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Table 1. Physical properties of
tested soils

TT——____ Sample SuSrfgce Subsoil
\ oil
Sand (%) 48.9 51.7
*QGrain-Size
Distribu- Silt (%) 21.7 23.8
tion
‘ Clay (%) 294 24.3
*Soil Texture LiC CL
Organic Content (%) 281 2.8
Specific Gravity 231 2.75
Dry Density (g/cm3) 0.392 0.895
LL (%) 1735 60.1
PL (%) 107.3 36.8
PI (%) 66.2 233

* International Method
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Table 2. Initial properties of undisturbed,
remoulded and compacted soils

= .. Degree
- Dry Initial
S - - e
Sample ™| (gfemy) | Ratio |7 (%)
Surface Soil
Undisturbed 0.394 4.87 69.7
Remoulded 0.452 4.10 100.0
Compacted 0.448 415 80.6
Subsoil
Undisturbed 0.812 2.36° 64.5
Remoulded 1.000 1.75 99.6
Compacted 0.947 1.90 80.5
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Fig. 1. Comparison of e-logp curves for three
samples of surfrce soil (dotted line:
unloading process)
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Fig. 2. Comparison of e-log p curves for
three samples of subsoil (dotted
line : unloading process)
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Fig. 3. Relationship between coefficient of
volume comperessibility (7,) and
averaged consolidation load (7) for
surface soil.
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Fig. 4. Relationship between coeflicient of
volume compressibility (m») and
averaged consolidation load (3) for
subsoil.
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Fig. 5.

Time-settlement curve for undisturbed sample of surface soil.
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Fig. 6. Time-settlement curve for undisturfed sample of subsoil.
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Fig. 7. Time-settlement curve for remoulded sample of surface soil.
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Fig. 8. Time-settlement curve for remoulded sample of subsoil.
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Fig. 9. Time-settlement curve for compacted sample of surface soil.
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Fig. 10. Time-settlement curve for compacted sample of subsoil.
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Fig. 11. Relationship between secondary com-
pression ratio and averaged consoli-
dation load for three samples.
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Fig. 12. Relationship between coefficient of con-
solidation (cs, ¢}) and averaged consoli-
dation load (p) for remoulded sample
(straight line: c», dotted line: c7)
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Fig. 13. Relationship between coefficient of
permeability (k) and averaged con-
solidation load (p) for remoulded
sample.
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Table 3. Initial properties of Na-soil
and Ca-soil

Nmple Na-soil Ca-soil
I
LL (%) 181.3 188.8
Initial Void Ratio 413 4.30
Degree of Water o .
Saturation (%) 100 100

Table 3 s\ T, FGKILEE LT LL 2 Ca 4=
TRPREVERRL VDA, THBEELNT T
WEW Lick 5, Nadt Catot - KEOHED
ERBEBENCR LI D TH B,

Na + & Ca +0EFERBR X v b hiz e~logp i
%% Fig. 14 &, log p~logm, HifE% Fig. 15 o,
F IR I T B R O—B% Fig. 16 (Na +), Fig. 17

(Ca +) TR,

Fig. 14 @ e~logp Wiigx 4% &, MBREBOF L
WHELSBEAER—THY, A LR LLELT
DB EYE LT3, Lil, B—EEENICKT
Ll FOER TS &, TRTOEEECH L
T Ca +Off2 Na 2DOHE L hRRKREL - T B,
Zhix Table 3 oM »*hOER Y LD F IRk
LD ba&hs,

Fig. 156 @ log p~log m, Wiffic 2\ TAh S &, 24
iy Na £ & Ca 20ERIHLTHTH D LT 2,
Vo ERED OB (5<04 kg/em?) Ti%, Na+>
Cat BB ELRTVBA, PRTERIHEL,
b dE Fig 3, 4 OB LM LLEHBEZRLTY
%5, 2D Nad & Catod log p~log m» BRIz EIT %
ERE, WEOL - KROBENGBELTA5B, Ti
bbb EEE A T3 Ca L0k, WFERS A
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Fig. 14. Camparison of e¢-log p cvrves for
Na-soil and Ca-soil (dotted line:
unloading process).
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Fig. 15. Relationship between coefficient of
volume compressibility (m») and
averaged consolidation load () for
Na-soil and Ca-soil.
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Fig. 16. Time-settlement curve for Na-soil.
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Fig. 17.

BRICHB 1D, BorOERTIHEE LicEERT &
BoTHELTWS, —HEABELYET2 NaLT
13, BTHRFEDV BB CHL D, Caieiids X
5 BRI T REERT, @roLRT L0 b OrER
LICRREETHEL TV 5, Ca it 81 AEBEER Fi3—
DOWERM AR LTE D, FOLDITRIEI—EDOH
BIREZB LA EELLRS, Lk - TLOH
EREECKIET % COPMHoEFEN T, Cat
DOEFN T RIBEBME LToBREN T A Lxw
Na+oO FE L b IEL D, TOFHER log 2~logms
Mg oEIE Tl B2 bR 3,

Na 4 & Ca LRy, Wi - (bTFEIR (Fig. 16,
Fig. 17) m s\ C—BUHEcHbh T\ 5, R0
Fir, @FEEE T Na+t - Cadtdhic Ter-
zaghi oO—RkEFFESHEFCE DS h, »2ZLo%k
D27 Y —~FHOTRIEFELSFEL TV 50T, Bkl

Time-settlement curve for Ca-soil.

R L o— A EA K LT 50, KPR iRLi
HBREREC L5 —RIEFBR T OWLTE (din) &,
50% FEHEWET B (o) R Thhb Lo, 240
FEOBHRHINC BT 5 —REBEE R ER OB E
B, BIO—)EFOETEI TV TULK EERN
FELTWS, 2oz ki), Fig 18 oFHEHEH &
ZREFEL OB, 3L Fig. 19 0o HEFLED L
FEFGRE - BARREOBGREY 25 & X 0BATH S,
Fig 18 #2435 &, CatOZkEFLII NatDrh
EHANT20Z &k E %R L, Fig. 19 OFEREHRR
EFRBE I 105 Ca 1 TREL o TV B,
7 e NCIIRE CHGE LETH v iehis, £ - KR
PBELDEZDO LD BFEMERN Na & Ca ek
T2, #if L1 log p~logms BR LM UL, W
Dt KFROBE BT HHEERILE L CORERT O
FEOFENS LB IS, Tibb, MEL
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Fig. 18. Relationship between secondary
compression ratio and averaged
consolidation load for Na-soil
and Ca-soil.
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Fig. 19. Relationship between coefficient of con-

solidation (¢u), coefficient of permeability
(k) and averaged consolidation load (3)
for Na-soil and Ca-soil (straight line:
Na-soil, dotted line: Ca-soil).
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Summary

The one-dimensional consolidation properties of
buried “Kuroboku-soil” which is one of the vol-
canic ash soils rich in organic matter (humus) and
widely distributed in Hokkaido, was examined
from a view point of soil structure.

At first, the consolidation experiments for three
tested samples (undisturbed sample, compacted
sample, remoulded sample) which have different
soil structure macroscopically, were done. The
results are as follows:

(1) From the value of compression index (C.) of
undisturbed sample, the compressibility of surface
soil was larger than that of subsoil.

(2) Omn the load-settlement curve, the value of
void ratio against same load at the initial stage
of loading was ordered as follows, undisturbed
sample > compacted sample > remoulded sample,
while at the final stage of loading, the void ratio
of surface soil was similar with three samples, but
in subsoil it was different and the order at the
initial stage was kept.

(3) On the time-settlement curve, the curve line
for undisturbed sample was mainly both of the
immediate settlement and the secondary compres-
sion, for remoulded sample, it was mainly both of
the primary compression and the secondary com-
pression, and for compacted sample, it was an in-
termediate curve between undisturbed sample and
remoulded sample. These difference of time-set-
tlement curve was considered on the basis of the
skeleton structure of each sample and the existing

state of soil water.
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(4) From comparing the secondary compression
ratio of surface soil with that of subsoil, the pre-
sence of humus is clear to increase the secondary
compression.

Secondly, the consolidation experiments of Na-
and Ca-saturated surface soil, which have different
micro-strucaure in soil-water system, were done.
The results are as follows:

(1) On the e-log p relations and the log #-log m,
relations, a slight difference between Na-soil pos-
sessing an oriented structure and Ca-soil possess-

ing a flocculated structure was recognized.

(2) On the time-settlement relations, a large
difference between Na-soil and Ca-soil was recog-
nized, that is, in Na-soil, the settling velocity of
primary compression was extremely slow and the
secondary compression was small, while in Ca-soil,
the settling velocity of primary compression was
rapid and the secondary compression was large.
These difference was considered on the basis of a
presence or not of the structural unit in soil-water
system and the existing state of soil water.



