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Aiming at the gravity flow analysis of granular materials, the stress-strain rate
behaviors of sand in post- failure region are discussed in this paper.

Several series of ring shear tests of the looser sand samples were carried out with
lower stress levels. Stress- deformation characteristics and the effects of strain rate

and stress history on them were clarified.

In the result, a new flow criterion was proposed as the modification of Jenike’s

equation (1961).

1.3 L o &

HiFR"O T RO LENENF R BERREOE S
WENCIIRT 2 Ak e 2 OBBESEHS hIZ Ui, E72
WEOMEEHOREN T 5 M ER L > TRARAE
OFILFE & CRBEIRFOIC TS M OREER LI, 20
HBRE2PEHL TS &, 7B ARBERE 2K
E U THUERT LR & ER TR - BIERFERT O
AL o—BERL, HEHAENODOFRILREL
& MENBAIAIRE I 2> 1) TISTPIREE 3 LB S S AT 3
HHRTE Zedbholk, DXWOMENEIRE)
DYDY & WESRORHER LTz, 36 MEEFON
BHOGITEIE 21T 5w, BEICERT 20035 25

*+ARTI#E Department of Civil Engineering

SWETHE—FEEICET S, COTFEBICET ZES
WEERD I~5EOMETHD, TOIbOBEEEA
BIE A OB FRE KO EERZ T Tz, REIED
Bl L O IS IREE ISR TG 712 FE COKFEIE 1 5>
DEBELTWBE Z L85k,

U ED &5 i Bub RO G IR EE & MBI O IS /IRFE &
WS Mz B D, LENRRR BT BR T 57
DI, BEREREEICR 2 BHIRBRG 2T 2.0
BEREL, 22°C, KPR TERERBOM OGS —
U AR ERD LT,

Pk, WEEEHESTHTH - 7272012, B & FRE,
T F RN & 2 EE MBI O IR HES O R



BERAFTLZH®M

FRBOTIE, B ANER»OREShIBEE
B, ¢ EROLBERREEMRESNTE 2, Lo
2T, HAFEROIGIIE M MR & MBI O IS it
BREE—0bDERD, MEOLITREIZLwbDL
BT, L, BIHRICR LR & D B PR &
WREIFORITED 2 VW3 EEBRER VO THY,
BN OISTREL ME T 2 MBRENLEL 20T
H5,

Zhizxf L, Jenike i3 FRBNIREEIC B 2 RDRIE D ¥EME H
7 ¥ ¥ vk Normality (EEH]) OFRMEES &2, 1
DOWEARERRE L, ZOEBICLIL2IE, HE
BRI I 61 ZIG TR BES &, ERBBIOES
AR KA S h s,

LU=k 5 %, REPREEHE T 2 MBS (2
£ Jenike D &) % 5 2124k, EWIEHV AV TIZB 2%
WIEEER ¢, ¢ DIE L L I, BEEOIG— 0T %
Fifk, s hbblEEK2HO M TALERH L LB
bz,

TEARCBLTCR, TOMBBOMEEEEEDL T
EFeLT, BEBER L2038 TH2, 22TH
HRE L3, PokE AR BLT, BEISS—E L L,
FORRKEAMSI 22T, #ELTEAKWT 5L,
KEBEMND L Z AT, ¥ AMBEPKRILL
(softening), & 2 —EHEIZ % 5, 2 DEED—ERIKE A
WisE AR EmE TH 5, ZORETHABOEREZEL
37 <, LIFMBEEMEHGE W EBE SR L, Hike AR
WEWT, WOBREMEX T OYIEIHREE (WY & i)
ZE5khn, ThbbBEMER, REOBRFOR
PRESZRBERTLILDOTH T, #DLEABELD
DTHY, BREANRBICHRTL VEEN T8
EiXRbT bOTHL, —F, MEHRED, HEsvEy:
e AMBERER 2 Z 0 TOaRELHETE 2015,
RORR D FRENFHE &, BERESN L aEBcEE T 2
boThreEZOND,

Z DRI S RURIE O RBMFE ORI E B 2 D121,
9, MREOBHBEREORELITILENSH 5,
&2 BN, JEEOZHITHEREE S —E W AR
13, MBS EEE RS 2 R0 5 X 5 HEEH % <,
Fiize  AWRBH 2 ER T 2 DESECLDTH b,

KR T, BIE) v VRS AMBRBRBOME L 21
RO TITR 51, BTV XUhDRERREEIC B 2
WOH— 0T AT 3 EBRERs L 020 LD
FHINLMHEEIIOVTHRET 2,

%13 & 109

%G

2. Jr7RYAMBERBORIE L HR

2. 1 Yoot At

U > 7 B ABRERRE L, BRREER ¢, ¢ DIRE L
FR, BEBEEROBEBREBICB T 2I50— 03 »8%E %
DHOIHELTEY, HIEERETICBIT 2 HEikeE
R URRAEOHEI— 0 F 2R EE TS 280
ELTREHEDODTH B EEZ>ND, £z, DR
R L RER, WERTOBEERL R AMIGHIC & 2 4EE
LLEBBTELIDORTHDOZETH 2, VI HAMD
FHE 2R Fig. 1WORT, ZOFREE, #Eko L
THICHEN R U T— 2> 22T, #ERFce
ABEERR &ELH0T, —H¥AMRBR TS Y
5 R LHIERIEO B, TS, tRAOHERD
b, BHOFHE—EROREEROGRE, EHIED
HE S ER R MBRERCMA 2k EORFE2ET2H O

3

| ”1 shear plane
______ Z '
LIz

7, @

Fig. 1 Principal model of ring shear test
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Table I. Physical properties of the granular materials

Sand Ceramic
(under 2 mm) (6 mm®)
Unit weight loose y min (kN/m") 14, 20 13, 83
dense y max (kKN/m) 16. 96 14, 34
Angle of internal friction by single-plane shear test
(deg.) 38 48
Angle of wall (acryl plate) friction (deg.) 10
Specific gravity Gs 2. 66 2. 41
Void ratio
maximum Eemax 0. 826 0. 708
minimum emin 0. 540 0., 647
Water content (%) 0. 26 -
Uniformity coefficient 2. 71 1. 00
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Fig. 6 Typical results in various strain rate for

strength under constant stress
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