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Sample d{mm) |dsyf(mm)| U, G, € e €y
Silicag 5,0 | 0.18~2.0 074 [220] 2.655 | 0.936 | 0.588
Silica,, ~2.0 020 |991] 2.639 | 0.770 | 0.280
Chiibishi 0.075~2.0 0.61 2401 2.821 | 1.574 | 0.983
Quiou 0.075~2.0 [K1] 230] 2.700 | 1.431 | 0915
Shirasu ~2.0 0.18 11.7]| 2.489 ] 1.494 | 0.775
Shirasug,, 0.075~2.0 042 |3.38] 2.307 | 1.551 | 1.027
Masado ~2.0 0.51 2241 2.587 | 1.353 | 0.811
Glass 0.85~1.0 0.93 1.08] 2.490 | 0.699 | 0.600
Toyoura 0.106~0.25| 0.20 1.33] 2.636 | 0.977 | 0.609
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T2 ABRBRIFOTMBIEII L UMERAEL 4, & FUOE R,
Sample | Silicag g.00 Silica, o Chiibishi Quiou Shirasu Shirasu,, Masado Toyoura
dyfmm) 0.71~0.85 0.18~025 06~0.71 1.0~1.18 0.18~025 0355~0425 05~06 0.18~025
dafmm) 0.74 020 061 111 0.18 042 051 020
Av. (128,1.16) (137,121) (1.83,1.50) (151,134) (154,135) (166, 1.40) (144,125) (145,120)
81% 51% 2% 2% 31% 20% 34% 58%
(1.11, 1.08) (1.08,1.09) (1.07,1.03) (1.28,1.10) (123,1.09) (122,1.11) (1.08,1.09) (1.32,1.10)
11% 27% 8%% 27% 28% 13% 32% 10%
(129,131) (122,123) (1.18,134) (128,1.34) (138,129) (1.38,132) (123,130) (129,123)
56% 22% 2% 16% 14% 10% 26% 2%
@ D
(1.62,126) (166, 1.35) (1.81,124) (1.77,1.30) (1.77,1.30) (1.84,1.36) (1.83,1.30) (1.66,122)
0 0 1.1% 78% 44% 10% 23% 1.1%
(1.16,157) (149,1.75) (1.13,141) (1.07,1.64) (145,152) (128,1.54)
22% 0 20% 20% 18% 47% 6.7% 44%
° % u
(1.65,1.84) (230,1.56) (1.80,141) (202,154) (237,157) (1.85,148) (232,154)
0 0 22% 0 22% 0 0 0
®
(1.19,247)
(123,2.06)
0 0 17% 22% 0 0 Percentage
@ piCture
(332,221) (243,2.09) (3.05,209) (4, Re)
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B-7 wv(Y) & EMEE R, & DEHE
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WIZ, —EDRFH A A TRIFEKPHERED
R EDBEN L DEEEF DD, dsy DRIEOR
FIZF AT T RIZOWTE XS,

BRSHEORETR Y (Soy/om) IKOWT, TD5
BVYIIRRTEZ LS.
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V(Y)= Z(ﬁ— E(Y)] p  ®
=1 fm

ST Ty, o AR A XORFIH LBbNLE
KT ORRHRIE, 3 XN bOTSIEE TR ENTT.
n IIRBREETH Y, p 1T LFHBRES 5 1 EEHHT
BREETHY, Un Liah. T EV)IKRTELS
N, TITIXEY)=1 &izb.

n

(o2
EY)=)> —Lp=1) (10)
=1 Gt
FNFNOFERETE X, YITEVWIIIRSITHAD ERE
LT, &L LTORFHREDESHEEKRICL V&
Xhb.

V(X +Y)=V(X)+V(Y) an

BT (XR—HF YA AOEEDLE V(Y) ERLFIAR
EFRTEMELOBRELRLELDTHS. ZORLY,
BEME R, &5 V(Y)DRICITE £23 0 ORI A
L, BEEEAKEW, SF VRFRRSEM 2D
ERl—H A ZORIFA T AR FERSREDII b o & 1T
KEL B EDDOMS.

Weibull®®i3, B—7o v 7 EROEVFHENDS
HBEHNTT O v o DR L2V R Pk TRE
NBHT EEZRLTNHAS.

1.0
09
o0 0.8 F P,=exp{-(a/ o)™}

wO7F™: Weibull modulus \
2 ) o mean crushing stess of dey

> L i
5 0.6 O Silicay 1520 M=1.363
:’_’ 0.5 || @ Sitica.o 0.882 i
° © Chiibishi 0.973
3.0.4 | © Quiou 1.144 -
= * Shirasu 0.877
-g 0.3 o Shirasu,, 1.030
£ 0.2} ®* Masado 0.585 =
9 ® Glass 4,950
@ 0.1 & Toyoura 1.461 T
0.0 = O Ca
.2 -1 1 2 3
10 10 1 10 10 10

Crushing stress oy (MPa)

B8 o i BV TRITFOMERE LRV R P,

-3 HRFERESEE O E Weibull 23X

Sample v | vey) | voor(y) | weibullm
Silicag 15.59 0.137 | 0.296 0.432 1.405
Silica; ¢ 0.896 | 0.409 1.306 0914
Chiibishi 0.248 | 0.772 1.020 0.993
Quiou 0.195 0.452 0.647 1.179
Shirasu 1.225 | no data 1.225+ 0.934—
Shirasu,, 0.319 | 0.537 0.856 1.058
Masado 5.253 0.418 5.671 0.626
Glass 0.003 | 0.041 0.044 5.000
Toyoura 0.021 0.372 0.392 1.470
m
o4
P exp{ o) J } (12)

T ITC, op WIEUEME, m IBREOH—MERTE
HTHY, TOEBRENLDIIEB—THDHILETR
. F e, K12 TREND Weibull BT 208
VisRRick W EEENS.

V'= I“(l +3) —1‘2(1 +iJ (13)
m m

TITriRg~BEETH 5.

RADIZE A58 V(X+Y) & V' #EME BT L
12X Y, Weibull {688 m E6N5. ZD Weibull £&
% m LR (1211 2 B UEBEE & TEPRAR O BRI TikR:
W om & L, HAMRBEITIIT HRITFHRER: L e\ ViR
PEROBH LRSS OGEAEBOND. ZDLIIZ
Weibull f#8& A5 Z LIk 0 B FRRSAEOIES
DEESINCET BB S LTRT ZENTREL 2B,

ZOELY, Glass 12 200MPa~300MPa DR
ERWTEL ORFHEMT 5 &, Chiibishi,
Quiou DKL Toyoura DZALEFE LTV B8
SRR T &, #BRI% % S1e Shirasu % Masado
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B9 Rt e L8NS A0, & OB
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—RITERERASR 2 20 [ LER SOmm DV I,

B X 10mm TATEDHREEH 5\ TR BiRIC
B R L, SATEE 0. lmm/min TEHEMEZH
WEXRBZLICE > TITo7-. FERAIEHEE 6.42X
10N TEK 1.96 X 10°N % CeHIRTEE 2 o — R&/uic
kY, EMERERE 1.00X 10°mm T, &KX
5.00mm F CEHAIFTAR AN HT L D BTl AT -
7. HBRPOME L EMIIT L Ea—F—il L ) B8
HFTREA2 D & LE.
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20MPa fHETHBDITH L, I—HRA ML SMPa
fHE &g, —%, B-90) DRI % EHL EATVD
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Silicag 15.2.0 DF AU~ 10MPa LT OIRISAHEICES
WTEWVMEZRLTWS Z EM¥Ld. 2V
BRI F AR OB S TR LRI X 5 b0
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at C.=0.3 |at 6,=90MPa| by Casagrande
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381 0960 117 0.436 T o4l
Siticage | 100 [0280[ 927 0275 9 |067
Chiibishi | 958 | 1.008] 5.0 0597 58 [034
460 [1302] 204 0.619 23 1057
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387 | 11801 130 0.500 12070
830 [1003] 234 0475 21063
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354 |1168] 654 0.584 80 131
777 [ 0939 109 0.539 T |07
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CEREBETH DT DANRBENELD Z L &b,

C.'=0.3 DRFDFREIESI(0y)ce-0.3 ERO—IRTTERMRHE
IZBIT ARG LT T LAY THD EEL LN
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THEGRBORXNEPFETE LW EBH-T-. £
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100

—_ ]

S /|

~ 80 v

eI

[}

3 60 14 I O Silicas ya.z.0|]

_Z‘ o b} ® Sitica, o

[ ® Chiibishi

g:) 40 ot V7 f © Quiou

= f; # Shirasu

< P O Shirasu,,,

8 20. 0 ® Masado

-

[ 7 L ® Glass

o = @® Toyoura
0 é T T T ITTT
0.01 0.1 1 10

Grain size (mm)

12 $AERS AT 90MPa Eiferik ORI

R'= log{ }
v /Cc'=0.1

Z LT, (G)ce=03 IXERFREED 0.3 &5,

(O-v )cc'=0A3

(O' @16)

()= (FEREIEEDS 0.1 &RDROMERIITHD.

R' BREWVIZ CEFRIBROBRABE TH D C. O
DISSHEBNIEHBTHD Z &, T LERIEIERR
MCYTHEA V35 D Z L BT 5. k7, HRRT
DB O Mo, R ORENDSIE TR FAEDRE
LRTERD, RTERENDEIE T FORDEIE,
FVR L 0SB O KERI TH D Z & DR
Shi-.

FA RS R 2T

() —RITEHED O FHHR

FAEINS S 9OMPa HIFFEDFNFN OB URIE
RREITo7. TOHKER, BonIREIREihRz -
1217, BH2 & 2T 5 &, HERATORIE
B, 2RMICE HICBRIL TR, BRIt
CTWAZ LAREERTES. 2 - W ¥ ik F 25k
LRE L TR S 3R, HERRIZORIESHOZELL
»h, REFENEAS 2B L. UL, ARkl
& TR B ORI F IR I B R E LT D
ZEMS, KIFRERERELBARAB LN IREEL
HORMHELY b/NIWESE D, £ZT, BiHRRE

ERL-REM Sy (EEREH) ZUTOLIICEZD.

FKEHE SOEHTIIE SV EDY A X dAEREL
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TRTZENTES. ‘
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EES 03 ) AROEBKIT % AV —IRTERG
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NI B 2 E3bid. Tz kY, —RT
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GRAINS CHARACTERISTICS AND ONE-DIMENSIONAL COMPRESSION
PROPERTIES OF CRUSHABLE SOILS

Yoshinori KATO, Yukio NAKATA, Masayuki HYODO and Hidekazu MURATA

The one-dimensional compression test, single particle crushing test and observation by microscope were carried
out for four kinds of crushable soil and two kinds of silica sand. The particle roughness and single particle crushing
strength variability of crushable soils were larger than that of silica sands. It was proven that the yield stress of the
crushable soil was lower than that of the silica sand. The yield stress was shown to be related at dsq single particle
crushing strength. It was further shown that the curvature of a compression curve was dependent on the variance of

single particle crushing strength.
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