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Studies on the Physical and Mechanical Poperties of the Shirasu
III. On the In-situ Strength Tests

Masao ABE, Reijiro KawaHARADA and Naohiko NamBA
(Laboratory of Agricultural Engineering)

I % z B &

?fm$ﬁ%®%lﬁf77x0ﬁékvﬁﬂO@AMﬁ%KOVTDNKﬁ,%@ﬁﬂ@ﬁ&
%@%@mﬁ%k%béﬁ&%@a.ﬁ%@ﬁ@-ﬁﬁ%m%mf%ﬁﬁ#%&ékﬁ%ﬁ&@%&
D, FE2 WO LD L 51, BORIRBEOb OAE STE, ¥ 7 AEHOEAORE
%ﬁm%b&&vwf,%@mviiﬁ&éofﬁMEKxﬁévﬁx@%ﬁﬁ%%ﬁ&ot.

%axb%%ﬁﬁw%W®TkV5m%ntﬁ@fmiﬁﬁ&éof,E%k%@kmvzkb
ﬂ,%%ifmﬁbé:k@?%ﬁbﬁ%?D%ﬁﬁ%%bﬁkmf,%%Dvﬁxﬁﬁﬁf%?,
AW OO FH I/ 5D LB

%%&ﬁtok%ﬁu,ﬁ%%ﬁﬁﬁmkwﬁﬁ@@%%f,ﬁwﬁﬁﬂ%&ﬂ®~%&%%bt
LDCThH5.

FHEROTIHE % IRICRT.

1) BANRER © BELVRER O EeiR @ EEAR

Pt AT,  BEVTES A T e B L RSAR,  S)IERBYBER D B0 28 7oz
P, EREEGEROMBH S, I CCBRHOREERT 5.

II RER#hs 7 ADOLMEEE

1. & 3

+ERBC R L oERNT, CEBETHACHBLILEEOY 7 AFOLDOTHS L 51, Akt
@ﬁ%gmunmmgmofma,Xnyff%bﬁot.g%ﬁ%@%&%ﬁ&kﬁﬁ%@,L
&iOmuﬁéilmuWﬁ%Hmwﬁ®E%H%®Riﬂﬁ&»yv—fﬂﬂ&ﬁ%,%%&:
FTHD, EERBIBLILIOTHS.

2.+ OB ¥

%Wﬁ%f*btiﬁ%ﬁ&me1m,ﬁﬁm%%ﬁ,%%@b@ﬁ%FmJ,ﬁgzmﬁ
<. Table 1 o RIKRREOIEET, BILO L 5T L TEHRRLC 24 {Ho ER A0 DRI fE D 5 A #EFH
BTl R R LT\ 3. FFABRY Fig. 1 IiZBB0kdic, FERBTHTTNEE, =R
%WWH%DV?X®%%ﬁ&%£b%%Wt.Uk(%myixavofécoiﬁm%ﬁm;
ASTFDOHRICHTE D DECASH B LICERTRETHS ).

99



100 BB e A - AL - B B

Proctor penetration resistance (kg/cm?)

Table 1. Index Properties of Shirasu
. Kagoshima-City, | Miyazaki-Pref.*
Sample Test site Toso i Takajo-machi
Specific gravity Gs 2. 459 ’ 2. 420 ‘ 2.34
Natural water COliltﬁfﬁ:flt w(%) (lzv‘l 2%_613' B ' 19.7 ! 28.0
- Natural wet unit 3 1.16- 1.47 1
weight ~ Kg/emh 1 40 1036) | b | 1.468
~ Natural dry unit 3 0.96- 1.19
eigne O unt Ckg/em?) CAv. 1.11) J o LoT | L4
Natural void ratio e <1A%6*112?§ i 1.26 1.04
Natural saturation ' N ©32.8 -54.3 o o I
) _@_egfee Sr (90) (AV.~4:4:9) 37.6 ' 60 ]
* H. Fujimoto (1965)
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Fig. 1. Grain size distribution curve Fig. 2. Compaction curve

A : Test site

B : Kagoshima Toso

A : Compaction curve

C : Miyazaki Takajo B : Penetration curve
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Photo. 1. Loading apparatus for shear test

Photo. 2. Shearing apparatus
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Fig. 3. Sectional diagram of shear tests
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Photo. 3. Tension test
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‘ Photo. 4. Compression test Photo. 5. Base of loading plates for friction test
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Fig. 4. Plots of typical shear tests (o=0.70 kg/cm?)
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Fig. 5. Results of shear tests
A :S=0.29+0tan 42° B:S=0.23406tan 40° C:S8=0.17+0tan 3320

Table 2. Index Properties on Shear Tests

Specimen | Wet density , Dry density Water content' Void ratio  Satu. degree t

No. | 7(g/emd) 7a(g/cm®) w (%) c Sr(%y | Note

1 1.31 1.08 21.2 1.27 41.0 GL-26 cm
2 1.31 1 1.08 21. 4 1.27 41. 4 ”

3 1.38 1.14 ‘ 21.3 1.16 ! 45.0 ”

4 1.34 | 1.11 ‘ 21.2 1.22 | 42.7 GL-45 cm
5 1.31 ! 1.10 ; 19.4 1.23 1 38.6 ”

6 1. 41 1.18 | 19.6 1.09 44,1 ”

7 1.42 1.18 : 21.2 1.08 46.1 GL-70 em
8 1.35 | 1.13 19.0 1.18 ‘ 40.7 ”

9 S O V6 TR 124 380 ”

|
|

Photo. 6. Shear plane at shear test



¥ 7 AOYIEE] - FEHRHEICBT 2T (3D 105

BYH, ¥ 7 AONERTREDIL S OIL, TAMBEL NP DE . IOTRLED 4 ZfRcy 5
2D R, No. 1, No. 2, No. 3, No. 7, No. 8 & §HINC DT 3 LBk,
Fig. 5 KEMTRL T3, ABBEHOLDIC, RETEO 4 HEOMRICONTE BIBHHE KD,
FEHCHRTRLT VA, B EOfEREY CouLomB DR THI>T L, HAMRE S (3,
f+&BIFOHE S(kg/cm?)=0,29+¢ tan 42°
NERBOHE S(kg/cm?)=0.23+0 tan 40°
Llssb.

FIOEIAMOBAMEREDOEIL, Fig. 5 TLB L 5T HLNA TN/, THDEEDHTIUL
BINCHHETHS. (Eh S0cm BEOEIDOB AT, dLEBCEMAN b o7 LTHERDK
ERLEDOTY DD HHERTLEI D LEI LS.

2. 515k b & B

513% b SBROKE R Fig. 6, Table 3 \Rt. 53R BE DT 0.067 kg/em® L7553

100

80 76. 5 76.78*

max . max
) P
s 1/ 2 .t
&5 60 /
w o
172 7
& / 4 46.3
b 1 —
o7 | max
2 40 9,’ ]
a ;73
g lm:”
"’x.”
] :
20
o
»
0 10 20 30 40

Vertical displacement (1/100 mm)
Fig. 6. Results of Tension Tests

Table 3. Index Properties on Tension Tests

Specimen No. | Wet density = Dry density Water content Void ratio  Satu. degree

- r(g/em®)” | ra(g/emd) | w(%) e Sr(%)
1 .16 | 0.9 2.2 | 156 32.8
2 1.45 1.18 230 | 1.08 51.9
3 1.47 | 119 235 | L07 54.3
3IFE W A R
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Fig. 7. Results of compression tests

Table 4. Index Properties on Compression Tests

. . .
Specimen f Wet density Dry densunater content: Void ratio - Satu. degree ‘Angle of | Cohesion*

|
No. \ r(g/em®)  Ta(g/cm?) w(%) | e - Sr(% failure (") ¢ (kg/em?)
B 138 | Lu | 245 | L2 49.2 62 | o0
2 137 | L09 | 264 1.26 50.3 60 | 025
3 L3 | L1028y 1.22 49,2 62 0.25
4 1.47 1.19 \ — =

23.3 1.06 54.2

* determined by angle of failurew(rorc‘)

No. 1~No. 3 © 3 fHic>\\T, JEMATERE g DOFIGEIL 0.94 kg/em® TH B, Fl-FIGTIHE (K
FED X ABIREOMHE A « OFIEHEY 62° L35 L, WEEEM ¢r X

¢=2 (a—45) =34°
Llsh. —H—EhEREARE 9. 13,

_ o, 97
42ctan<45 + 2)

TELEINEND, ZhhbHEN ¢,
— 4w
2tan(45°+¢;/2)
Thh, T IO TRDI ¢ & Table 4 OLAYHOMIC/RL T3, 2D ¢ OFHEL, 0.29 kg/
cm? Thb.
4. B # & B
PEBERER DALY Fig. 8, Fig. 9, Table 5 1= 7%
X, BANERBROSE LA 0=2.12 kg/ecm® DIERETHR LI,
Fig. 9 CTE bR -EEHAKT, KT 0.84 (¢=407), #HmE < 0.71 (¢=3530") Tk 5.

7o BRI ORI E Licy 7 AL, BEREZBEBITH LI AMRBROBE LD Hiksn
AT DTSR E L Th, i h D> 7 ZABRMFH LT,
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Fig. 8. Plots of typical friction tests (0=2.12 kg/cm?)
Table 5. Index Properties on Friction Tests
Specimen ‘ Wet density Dry density Water content| Void ratio ‘ Satu. degree J Note
No. | rlglem®) | raCslemd) | w(%) & TS
1 ; | | * ' smooth base
2 \ 1.34 ‘ 1.13 | 19.5 1.18 38.8 i rough base
3 } _ | 1 | smooth base
2 ‘ 1. 40 ‘ 1.14 ‘ 22.8 1. 16 i 48. 4 " rough base
> 1.29 1.04 2.2 1.36 43.3 | smooth base

. rough base
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Résumé

This paper presents the results of the in-situ strength tests on Shirasu. In the test site,
Shirasu layer is ascertained to have a relative density belonging to ““ dense” range.

The angle of shearing resistance (drained) has been fixed to be 42 degrees, but this value
is reasonably assumed to be over-estimated to use for the practical purposes, owing to the fact
that the failure planes on shear tests are not even, and that there are the up-growth of the
loading plates besides volume change.

The test results obtained both from the obliquity of failure plane of the compression speci-
men and from modifying calculation of the result of the shear test show equally that the angle
of internal friction is to be about 34 degrees.

Consideration was paid on the effects which the interlocking, negative pressure and congela-
tion exert upon the cohesion, but more investigation is necessary to solve the problem finally.

The friction coefficients between the concrete base and Shirasu is fixed (in smooth base
0.71, in rough base 0.84), which will be of some use as a clue for the solution of practical
problems.



