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Deformation of soils are composed of shear and volumetric deformations. Volume change

are caused by both shear stress and hydrostatic stress and they are respectively called dilatancy,

consolidation.

In granular soils such as sands and gravels, volume change caused diviator

stress (shear stress), i. e. dilatancy, is important to understand a stress-deformation relation

of granular soils.

In this paper, firstly, shear deformation and consolidation are separately studied in mean

principal stress constant test and isotropic compression test.

Secondary, supposing that defor-

mations caused stress change are expressed as summation of their deformations, deformation

characteristics of dense sands having a positive dilatancy such as principal strain, volume

change, principal strain ratio, coefficient of earth pressure at rest under triaxial compression

are studied.
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Fig. 2 Relationship between dilatancy and
stress ratio.
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Fig. 3 Relationship between shear strain
and stress ratio.
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Fig. 4 Relationship between volumetric
strain and isotropic stress.
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Fig. 5 Relationship between principal stress
ratio and principal strain.

6. GEE{LLEBERII

oy =03! TH LT ZHIRBTO FBe X 1k
(5), (8)ARHHVE(12), ADRILHKD LS5 EE
bhIhs,

= =& Enq = ~— ay
v=vg+ve=E1+2€3 nl_bd.n

Fig.6 1L(14)Rc L D iFEos’ %45 2 ~2—& LT
T 01/ /o3’ LR X 1 OBAGRERL TV 5,
BIFE 63! R E B3 PHRRIUERGRE L, i
& VBRI OB S L s Rn L kE L
BH, IR 03! 2k E < fo b L EEEOEEN

+a-pé (14)

C RELRBDTH B,

01/ 0
Fig. 6 Relationship between volumetric
strain and Principal stress ratio.

Lo AT, fE oy! —EDZMCHAKSHIENRE
{7755 &, Fig.6 Cid & 5 RfBELEO »cA
WAL, FOBEMULUDS, - oFBERNITE
SRS B D MR BT, BESEEIREE~OBIT
BEBMRTAEEEEETH B L\ b T 5 5
ae, = oFEBERPEOELIE (61 /03" )0 IXFT
BEOBEAWRE () o3/ WX>THRRSD. 0D
AR ANEDOEIETIH (61'/03")0 IRD L5 LT
skwbhsn, (14K p=(o1'+263')/3, 1=q/p=
3 (o1'~03") / (01" +203") B#RATH &

_ —3ay(o3'/03'—1)

(1—3bg)+0o1'/3' +(2+3bg)

+ge05Co1! [’ +2¢ (18)

Fhdx, o3 ~EOHEDBERPECETHER
T (o1'/e3' o 1% dv/dCeq! [e3' )=0 D&M X VR
»bhhs, (15)X XD dv/d(ei!/eg)=0 & LTHRD
BEWafiins &, o3’k (o1'/03') 0 DBIRE LT
EW/ Ty (R

v



SHERRC RV B Bn B OB 79

o3’ = [ 9e3feay
a-B{(a1'/a3")p+2} -1 {(1—3ba)

'<011/03I>04'(24-3bd>}2] Ve (16
Fig.7 13 (16)Rc & W E o3’ EEERNEOTIS
Tk (01! /o3"d0 DBARERTLOTH D, (a1//a3’
do WRIET o3’ OEET o3’ 7MY 1kg/cm2 T
THIFEECRE WD, ThDBIL o3’ DHRE &
CREBCRWDT5 2 Lrimbihs,

(0‘,1 / 0:3)‘,

1

S S

O3 (kg /cm?)
Fig. 7 Relationship. between confining
pressure and principal stress
ratio at volume minimum.

7. EEXIH -6/ &

ST X B RENTR TR OB, vV SR
E, R7V vihv DEIMETH B, ZhBILTTE
—ERBTER IR T B LDTH B, LHDETH
51275 LTl —BCHRE o3’ 2 b Tk D
IBLRFOREICIVEEe R, e X 3 13E
7oh. ERBEIRBO L 5 CEIREOEELM BT,
B E XA VA 2 vy —BEZRRD, $EO
BRI OREL D, Th@2R7 Y vHIL 0.5k
CiedZ ELBRBETHEINS, o TRAET Y VR
ST ALDELT, EeX ik —&3/61 %EDDH
W, IBJTREEE DEIR AT RS, FeX 3 &,8
13(12), ()R TEZBR, FDH —€3/61 IRAT
EbhIns,

g 24Tav 4 s

_ €3 _ 1—bha*y
&1 P 2ag—ay + aep# (l7>
1 —ba*n

Fig.8 ik & & —&3 DEERTH 505, —RIFE%R
BAEMBIRICIC, SO LERT Y VHEEEL X
Il —&3/6 ELTHEZB ETIUE, HT7 YV vHMKE
FHOBITIC R, P TUBITIRIBIC X » THLT 5
ZLERLTWA, Fig.9 BADRIC X DIEHHE 7=
a/p H5VEEEIH 61/ /o’ EFe X I H—E3/8

2.0r

s I R I

} & (%)

Fig. 8 Relationship between major principal
strain and minor principal strain.

0 0% 10 q¢/b L5 2.0
I 16 35 g5 L0 70

Fig. 9 Relationship between stress ratio
and principal strain ratio.

DREGRTH B, IGTTIREBIC X o T—€3/81 13FBLLE
L, ZOZBEEIME o3’/ ARE VG FEET
BB, Flz, EOFA VAL 2 vy —REELBRPT
VEHIEE 03! DV G E —€3/61 1T RE BB,
BRHEDINIIC s &, o3’ WEBRICIIT—EDIE
HEBLOWIRD, THIBEETS L, o3 E
BIfRILE A VA 2 vy —THRE LS CHEERC D19
THD. Ioks, —E3/6=0.5 LicBIESL Fig.6 1
BOTHREL S EOFEEL{ kB (v=0) [EH
HMYT5, ¥, EVIDARLISEE X h—E3.q
/E1.a 1XC10), (AKx D

_%3.d4_ aatay
€1.4 2aa—ay (18

ke, GHLCBERR—EDEY L 5D T —&
[EDENCAEIET 5 DREFAOHEDIDTHS.
8. BEREHEMRI Ko

BHEETEGREL Ko (30T BEECHIER S ORI
BLTEERMETH Y, FARRECHERTMmE
HAHGARREBCHEC L VEFBSH, COoREL -



80 RIBKFETHMIEREE 55 FEM49EL2H

PIIEELERETH B,

WP S EEOBME L FETIUE, KFEHFRD
FRIGTT o3’ LEREFHRDOFET o1’ OHTEDL
LcBHELFERE Ko =03/ /01! 1%, €2=E3=0 D&
HFxy, #7vviEE v L LTRATEZ2BNS.

Ko=v/1~v (19
LEMRBERETRT Y vy B—EThT, &
IEEEGRE Ko b—E &850, EDLM vl a2vy
~BEERFELDHTIE, LRI 3HT Y Vi
WM T2 FEe X3tk —&/8 BEWE b F L
SEMEL, BECESE ~€3/610.5 IKdhin 3,
Thd 2 Bk TERE Ko WEDCEET S :E 2D
s,

ek, #ILFERE KoL JAky DA Ko=1—sing’
DREINTESE, BEROBRIEIIC X % & Vs
ifg ¢! LDZBRITHONTBA, BHEIUETOE
EFERETO Ko 2VREEHTH 5 HERO £ Vi
BHA ¢ CORBERTEMCOVTIRERZIE Iy
KRB B, TR, L0 VBRI T 5 EITE
BE, HoTULHOBEETHH, WEROMETEH
' ,c! DHZOBETIEH D 2\, DX 57
b, ZZTREIERESRE Ko OIGIHKFEDMEI >
WTHRET 5.

BE R EARE Ko RAITERLAE v DRERIC 3513 5
KFT5E L GREF RO BRSO, 63'/e1’ TH %
DT, (1IDRE BT =0 L LTRKDLRS.

1 . atay 1 , 5
37 1—Dgry + 3 a-pi= 0 0)

(20K g=01' =03’ =(1—Kodo1/,p= (o1’ +203')
/3=(14+2K¢)s1'/3, n=q/p=3(1—Ko)/(1+2Ko)%
RATH &

{ 3(aa+ay) |

o1l = 8
17 1+2K, o

1 '*‘K() } l/ﬁ (21>

(1-3ba) +(2+3ba) Ko
Fig.10 1% QLROBFRETRT LOT, BikLERHK
Ko 23RBS ROERIET o1 WEKEFETH Z 50
nB, ELREIBPNECBERII T OFBIIEET
HY, BHoENE & SREC L OPEINE Ik
D, Br—EECESL ZEbhs, Z0X 5
FEEVCSRIEIG ST o1/ A BT LIcBaE, o1 O &
bz Ko 5B L, HBECES Z &L, TTRE
% DX EOWTEORRAERL TS D, 7
K, %L DERFT-2H5B T Jaky ORX Ko=1—
sing’ KRFI L4« OBHATIL, = VEHERA
@' AVNE LBl oh, Ko iTkEL B I EER

0.6 ]

£0.4¥ 4

0.2 ]
0 To 20 o T30

O (kg / em?*)
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tive stress and coefficient of earth
pressure at rest.
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