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On the Failure-Tests of SHIRASU Model-Slope
Etsuro SHIMOKAwA, Motohisa HArRUYAMA,
Yasuteru WATANABE* and Megumi OSAKO**
(Laboratory of Erosion Controll)
- . W, e, J‘M%‘&Cab‘i(f@‘@r@@f’sﬁb‘“:\‘—tbz‘a’ic\’fﬁ
EJ A/ N §

LT ZHERHT 350 A RVE I % EARSTE (i)
M2 3E) O Wige AT EMRO e Joad
2. 8055, NRNFEDBIZONTIE, RBEOR
TR, %ﬁbLUWﬁfmG,m’hﬁmmL#m
BHhNTWAY. Lisl, ATRESIHEO I
OFEERBITOVTITEE SN2 22035 3, HHEOR
BRI LOBRIC O T E AR I TUE
WORBURT H 5. %&Kmabﬂt,z<®wﬁi
DN TEE LRI IS 2 1580 5 © 5 2 A TR+
FHRI DI BIT DWW T AR S N B2, KE,
WP ERImORAE, [LESE 5 2RO+ L
TOWPZERTHE, 522048 ODDOATE LA
BN BT 2 DI ETH 5. Tz, BEORI
PR O—DDEALT & LT, BHEmE, iy
Wit AVEOELIS & 2 B L T SN2 AT O R
VERS RSN TH DY, COLH 8 ZA Hiz &
&, UIRNUBEME OB 25 &b kD 5
METH 5.

R EDOBET A E, AT BH, &
B, MEBIE E S < OMFNCIEIEL, FISRATEIZ Hx,
R EDOPHHL Y AL EC. BHT, © 5 28T
WTIRTHDATEDS i s, £< O NTEELRNEDS f7E
Uy ZAVETH (]l 8 DREFRIC & 2 BB R/EL T
. LOESBEKTY, AR L1205 =
N DR LRHR O SR AR5 X O BRI DU T g
UTHL BEYDH S,

TLT, THELSIIBEFICL 5252 ATEBLAITD
I REL T, BNTEEKICE 3B 217/

*HBRNeatELT
OB LB R T ARES

237

OB ONTHRH LI,
D5,

AL Z DIEROWET

HEH LURBRE

Y720 YR 12 Table 1 ic R4 #HTh
S ARHI BRI ERRR I, 9.5mm Tu 4 BE
BLIZEDTH 5.

TERAEE ATE 7 7 ) VIR D OSUKIT S 5.
AM@WU74 % O PPEKILT L L Bydby
2. BOMAENL Z O 2 RIE OB S 1260 TARRNC
4~ ST TAN, RO ¥ L5182 X 51
KEDIADMBRHD 5 » = — TEICHID D TR,
U, KKIOEFERT X B35 ¢ & 510 LT —Rpss
TELICE, RERBHERATICITE OB T,
TR, —EDKR R KMFHIEE % 8 L TR
WRBIY, MBI F T OMEK % 0% i &
LTS IKALIBIIE T 351 BRI OFMIL, REr s
J—=XATE 10em figod BypSHoRn, Y - BT
$ 30 em MLUHIRL, 2O, 5com fgEORIERIEM
TEREY, TNFNEF 0em T R s,
12, RDBUE~OIKNL DRI ZAL B DK SLIE A
NA T OIRBLO G I3[ - 1248, F778 -T2 %)
BINDOBEBRBIIABHGE 4 Fic X - T, 2603
WETDENZ £ 4 v s — No. 1, No. 2 1z

&£, KVFHADOZEA % No, 3, No. 4, No. 5 iz
Table 1 Physical properties of Shirasu.,
Specific gravity of grains 2.38
Gravel 1.0
Grain size distribution Sand 69.0
(%) Silt 14.0
Clay 6.0
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Fig. 1 Experimental equipment and method.
Table 2 State of slopes and test conditions.
Inmal state Test conditions State after failure
Test No — T T o . T )
Water content . : Inclination angle . .
%) 1\ Void ratio (Degree) Void ratio
|
Series-A 1 9.4 ’ 2.06 ? 72 -
2 10. 6 1. 40 72 —_
3 8.7 1.73 72 —
4 7.8 2.08 ; 72 —_
5 5.1 1.18 i 72 —
7 8.1 1. 45 1 80.5 —_
9 7.0 1.01 | 64 —
10 55 1.25 1 56.5 —
11 7.8 1. 33 | 90 —_
Series-B 2 6.7 1.21 | 72 | 1. 32
3 8.8 1. 07 | 72 \ 1. 28
4 5.8 1.16 ‘ 72 ‘ 1.28
5 7.7 1.35 ; 56 | 1.25
6 8.5 1.19 ‘ 56 i 1.32
7 6.1 1.18 ! 56 i 1.25
8 6.5 1.19 l 56 | 1.28
9 6.4 | 1.14 i 63 | 1. 26
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Fig. 2 (a) (b) Influence of void ratio and
inclination angle on height
of slope-failure caused by
piping, H,.

Photo. 5 Slope after slide-failure (Series
B-9).
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Fig. 3 Comparison of horizontal strain-
time relation in the three positions
of slope. Curves 3, 4 and 5 repre-
sent the upper, middle and lower
part of slope, respectively.
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inclination angle on strain
ratio, €,3/¢,2.
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Fig. 5 (a)(b) Influence of void ratio and
inclination angle on strain
ratio, (ena/ep2)s, at slide-
failure of slope.
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Fig. 7 (a)(b) Influence of void ratio and
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Fig. 9 (a)(b) Influence of void ratio and

inclination angle on elapsed
time to slide-failure of
slope (Series A),
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Fig. 10 (a)(b) Influence of void ratio and
inclination angle on water
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Summary

The failure-tests of Shirasu model-slope caused by seepage water were carried out, with
the influence of void ratio and inclination of slope discussed, The results are summarized as
follows:

1) The slide failure of slope does not occur without any premonition, but it is foreboded
by the slope failure caused by piping at the toe of slope and by tension carck at the top of
slope. In addition to these, the local failure occurs in the loose slopes. The smaller are void
ratio and inclination angle, the more frequently the slope failure caused by piping occurs, and
the higher its height is., The elapsed time from piping to the development of tension crack is
influenced by void ratio and inclination angle, But, the elapsed time from the development of
tension crack to slide failure of slope is not influenced by them,

2) The slope deformation occurs ununiformly. The process of deformation is influenced
by void ratio and inclination angle. The slope is in an unstable state during the period from
piping to development of tension crack. Strain rato, (€,,3/€0) s, Strain rate, (d€,/dt),, and strain,
€,, at the time are influenced by void ratio, They are not influenced by inclination angle,

3) The larger are void ratio and inclination angle, the smaller are the elapsed time to
slide failure of slope and water level at that time., The length of tension crack is influenced
by inclination angle, but not by void ratio. The larger is void ratio, the larger is the change
of water content in the slope,

4) The analysis of slope stability must be carried out with the consideration of the local
failure, progressive failure, slope failure caused by piping, development of tension crack and
change of soil properties,



