oot dood

oo 0000000000000 =Bulletin of the College of Agriculture, Utsunomiya
University

ISSN 05664691

ooo oo,d

ooo [COooooooo]

0/0 12010

gooono p.1-10

gooo 19830 30

00000 oooooooooobooooooooooood eAe

Tsukuba Business-Academia Cooperation Support Center, Agriculture, Forestry and Fisheries Research Council oIM\Jrinnowiedge

Secretariat



BEHEEOMEAIB L £ DRI OV T
SR B - EWESFIUER - JKWEEE - R
Physical Constitution and Property of Kanumatsuchi
Takashi Suzuki, Heishiro Tomita, YGji HIRosé, Tsutomu Ikgjri

Résumé

It is recently found that Kanumatsuchi is problem soil due to increment of earthwork using
construction machine. We investigated the occurrence and the property of Kanuma pumica stratum
and determined the structure of Kanumatsuchi from a view point of soil mechanics.

Kanumatsuchi consists of pyroclastics originated from Akagi volcano, and its main element is
weathered pumice grain of which the diameter is about 2~20 mm.

As the result of soil test on natural condition, wet density p:;, moisture content w,, specific
gravity G, coefficient of uniformity U, ignition loss L;, and organic matter content L'y is 1.03
~1.15 g/cm?, 190~240%, 2.64~2.70, 5.3, 13.6%, and 0.5% respectively.

Taking Kanumatsuchi to pieces, they are classified broadly into four constituent elements :
(1) Weathered pumice, (2) Small grained pumice, (3) Imogolite and (4) Volcanic gravel. After
natural moisture content @, dry weight ratio a;, and specific gravity G; of each element are det-
ermined, moisture content, void ratio and porosity for the whole Kanumatsuchi are calculated by

the following equation.

2
o' i=aw, a)"-——wn——iZ]1 @'y
' 11 2 '
¢'1=Gs(a/Gr)es e =en-—tZ'lez
2
n'y=¢e'1/ (1+en) n"=nn—--tZ}1 n'y

Where the mark (') and (’') represents respectively inside value and outside one of pumice
grain (Weathered pumice and Small grained pumice) for the whole Kamumatsuchi.

S; and S, are calculated by the following equations.

Si=wGi/ey Sy=w'"Gs/e"’

Where S; is degree of saturation in pumice grain, and S, is one among pumice grains. As a
result, the following facts become clear.

(1) On natural condition, quantity of moisture and quantity of void in weathered pumic
is respectively about 85% ((0'1/w»,) X 100==85.2%) and zbout 83% ((e'i/ex) X 100= (n'1/n,) % 100
=£2.9%) to the whole quantity.

(2) Degree of saturation in weathered pumice grain (S:) is 88% on natural condition.

(3) Though degree of saturation among weathered pumice grains is relatively high value
(Sy=68.4%), quantity of moisture among weathered pumice grains is no more than 9.7% to

the whole quantity on natural condition.
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Table-1 Physical Property of Kanumatsuchi

used in the experiment (on natural

condition)
Wet density p;(slide caliper methoed) l 1.09 g/cm®
Natural misture content or
0 (JIS_A 1203-1978) | 216-27%
Specific gravity Gs(JIS A 1202-1978) 2.67
Vied ratio  e= (14 22)—1 6.74
T o 160 :
y . ey 0
Porcsity e X 100 87.1%
Degree of saturation S,L=%1L—Gs 85.6%
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Table-2 Physical Property of each elemet of Kanumatsuchi

Weathered Small grained : Volcanic :
Item iy i Imcgolite grael Total weight
Natural moisture content of —954.9 —97.5 =306.3 -10.3
each element (%) i W=l Ll Lt
Dry weight of each e(lzgne“t Mma=26 616 | mep=4.116 | me=1.238 | ms,=4.884 | Ym,=36.814
Dig S i & el @=0.273 | a=0.112 | a=0.034 |a=0.131 | Da=1.0
Sp:féﬁ‘;n%ra"ity of each Gi=2. 64 Go=2.58 G3=2.70 G,=2.83 —
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Table 3. Calulated value of paraffin wax density pp

(M-b) (@) M+t) (g) M'+1t) (g) por(g/cm®) K pp(g/cm?)
0.7056 4.3843 . 3.1600 Ok§3§§§ 0. 99983 0.9189
0.9876 4.6663 3.1374 Okﬁgégg 0. 99983 0. 9205
0. 4787 4.1574 3. 1805 0(?22%5 1. 600 0.9205
0. 8201 4, 4988 3. 1504 °k§Z§§§ 1.000 0.9195
0.6266 4.3053 3. 1665 0(?23%? 1.00016 0. 9189
0. 8810 | 4.5507 3.1442 Ok?g§é§ 1.00016 0.9183

Table-4. Celculated values of Density o, Void ratio e and Degree of saturation S

sample . ' Por v o1 Sy
condition m(g) | M-b (g) | M+t(g) | M'+t'(g) (g/cm?) K (em®) |[(g/cm®) € (%)
é 0. 2245 | 1. 0098 4,6885 2. 6389 0. .‘298?0 0.99983 0.7397 | 0.304 7.68 0O
@ 17°C)
& oven dry
E— (110°C) 0.2648 | 0.6954 4.3741 2. 5856 0.99844 | 0.99947 0.8649 | 0. 306 7.63 0
g |@=0%) (16C)
g 0.8157 | 1.1311 4. 8098 3.2724 0. 929913 1. 00016} 0.7377 | 1. 106 7.470 90.1
. 15°C)
8 natural
w 0.6765 | 1.2438 4.9225 3. 2282 0. 99897 1 0.6209 | 1.080 7.60] 88.5
g (w,=254.9%) (16°C)
o

water 1.1432 | 1.5030 5. 1817 3. 3779 0.59820 | 0.99983 0.9566 | 1.195 7.64] 100.7
saturated (17°C)
) 0.8374 | 1.0420 4.7207 3. 3468 0.99897 1 0.6948 | 1.205 7.57) 101.6
‘w;=291.3%) (16°C)
®@ o | sample M, — M, por 0 Se
g‘ ?_’. condition m(g) (g) M, (g) M, (g) (g/cm:") K V(em?) (g/é‘xﬁ) € (%)
2=
o 100. 670 | 143. 352 0. 998086
g . 10.394 | (24.1°C) | (20.7°C) | 50.535 (20.7°C) | 1.00079 7.9477 | 1. 308 2.90, 86.7
nalura
p:' 11.768 | 167.539 | 143.786 | 45.104 0. 998000 | 1.00C02 8.8769 | 1.326 2.84 88.6
(0:=97.5%) (21.2°C) | (21.1°C) (21.1°C)

_ M—b
Or =M+ = (M +7) —K(b+1—b —¢/) 1"
Table 3 1X(IO)RI LD pp DEFEMRELR LD O

Thh, ThHEFEHLT pp=0919g/em® & Li:.
b) Bk OEENE
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HPELe. AR KREBERLT QDX TE

O (Vo) %R, BERENOTFHHE p. 2HTT5.
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M,. €7 ) 2—x—DEH
My FEEAR I L €27 7 2~z —th i &
WP ARCEZDE Y ) A~z ~DER
(T°C)
My BB e s 2—2—LOEE
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St=szi/ei (%)

T DR ONREHIES Table 4 1R T. FOBREC
TAuE, BALBEROMTE ik (7.5~7.9), FHEx
e1=7.65 THDh, BR]MOBIFE 12 (2.8~2.9), F
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Table 1 DFRENYRIRTEELRIE L Table 2, 4 DEE
FoEZ DL L LT (1)R~(8)Riz X » CTRIEER
HRETHLADLITHS.

wn, =216, 2% o' = w1 =0, 723 X 254. 9=184. 3%
W' =, =0.112X97.5=10.9%
0" =w,— (0 + o)
=216, 2-—195.2==21. 0%
e, =6. 74

el':Gs< a >61=2. 67 x %762413 X7.65=5.59

ez'=G5< £ >e2=2. 67 % %1;82 % 2.87=0.33
2 .

e'l=e,— (e +e’) =6, 74—5.92=0. 82
7,=87.1%

[ el’ — 5.59 - o
' = *100= gy ¥ 100=72.2%
o e 0.3 e
=X 100 =P x100=4. 3%

n''=ny— (m' +n') =87.1—76.5=10.6%

Sp=85.6%

_0.Gi_ 254.9X2.64 _ oo -,
Si=7g e —00-0%
_ Gy 97.5%2.58 o
S== =g —86%

12
So=-2 =210y 67=68.4%

e, 82
6. BEBLO=ZESTH

g5, OfEELY AT, BROERA 0=
BRHDHERD LD THS. ¥, FEHBRERELO
(Zau=1.0) &5 & 0 ABRROKMT EH5
DEEEEETS &,
BALEBARHS  2.370 (81.696%)
%Ejﬁ'ﬁ Vsl=al/G1pm
=0.723/2.64% 1. 0=0. 274 (9.445%)

ViVix Vor=a101/10000
=0. 723 x 254. 9/100 x 1. 0=1. 843(63. 520%)
H A Va=e Vi~ Vo
=7,65x 0. 274—1. 843=0. 253 (8.721%)
BIRERS  0.166 (5.722%)
EEH Va=a02/Gpo=0.112/2.58x1.0
=0. 043 (1.482%)
K4 Vor=arw:/100p0
=0. 112 x 97. 5/100 x 1. 0=0. 103 (3. 757%)
A Var=e2Vso— Ve
=2, 87 % (. 043—0. 109=0. 014 (0. 483%)
1 E=TFAL PEE 0117 (4.033%)
%E%ﬁ Vsa=6¥3/G3pw
=0, 034/2. 70 % 1, 0=0. 013 (0. 448%)
Kb Vey=as0:/100p0
=0. 034 X 305. 3/100 % 1. 0=0. 104 (3. 585%)
SRS 0.059 (2.034%)
gférﬁ% Vs4:a4/G4{7w
=0.131/2.83%1.0=0. 046 (1.586%)
Ky Vos=a,04/100p,
=0, 131X 10. 3/100 X 1. 0=0. 013(0. 448%)
KENF X5 0.189 (6.515%)

L 4 4
AR Ves=wZ a/100p0—F, Vo
=216.2x1. 0/100% 1. 0—2. 069=0. 093 (3. 206%)
P , ‘
Vas= (1+wa/100) E;l c/p
4 5 4
(L Vet & Vet £ Var )

1=1 i=1 i=1

= (1-+216. 2/100) X 1. 0/1. 09— (0. 376+ 2. 162-+0. 267)

[ Vapor phase
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10
=2.201—2.£05==0. 036 (3.309%)

Wic, & OBEOEBLOHEH (1+0/100) 3 ai/p
=2.901 CLEOZFRELHLESRZh bz 100 %5
CCEROEREY BRALEO G+ EH%E T
FhE, bEo () PR Lifcics.

PLEDFERM S, M &8I 0%% &b, Bl
B, KOBOF A0 ELERRE, BERLOARK
4% Fig 6 DX eEh o tncis.

7. =

BRBEREL, FEYaEE e dinl, &g
DfEx OBEREIBIY, TOBREtHEThbO
EAFEELTOZEREYBEL 50T, FETHE
OFHRGHEELG. BREOREERIZ 5 Y327
ERBIIBINC X - THIRERT 50T, Bt
HOREN LI V. LA LRV 3RBO
Sbifflca vy AT vy —RBTR, By O
KEDELD LD LM X DBER R RIGT S 2
L, RBPo oS UEEC X - T, FESEN LD
BT EREPBREIR, ThiffoT—tErib LT
Rk eSS Y ENE LR EAMEHTE .

ARy, LEOEBETA MM LTEE LTREER
DR RRAR, TOFRELR L. TORKR, AR
Rz s TERL RO BB,

(w1 /wy) x100=85.2%
(e /en) X 100= (a1’ /n,) X 100=282. 9%
DX o, EEOKIBEROET EECx LTis% D

RABROMWEG DT EEN D D, ThBIABRFEOH
TS8R S EN LTI st Tods, BALE
BERER X > TEBTHFREC 5 2 & (Table 4
2, BENTFONED D OfFERER L T,
So=68. 4% &R T bWL T, KOBR &4 D09.7%
(=(0"/wy) X100) WEERWT EDbh o,
FREELDDIEY ST, SBEORBEOET M
TR BRSO BIR B oW E < LB
LEFET.
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