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INTRODIJ CTION

This report is the continuation of the first report12),

in which the testing method will be described, and in

this second and last report, the effects of cyclic

prestraining which were observed in the three tests

listed in Table 2 will be reported.

Table 2　Summary of initial conditions

TestNo. �����&�GW2�Sand 坊��Uｳ�ﾒ�6;[2] 

TC �7�6ﾆ�5G&����ﾂ�Toyoura ��縱�b�0.5 

LTO �7�6ﾆ�5G&����ﾂ�Toyoura ��繝���0.5 

Ti �7�6ﾆ�5G&����ﾂ�Ticino ��緜c2�0.5 

[ 1 ] e｡.05-VOid ratio measured at a confining pressure

of 0.05 kgf/cm2

[ 2 ] the confining pressure in kgf/cm2
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Fig. 7　Effect of cyclic prestraining on stifhess, dense

Ticino sand (Test TI)
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TEST REStJLTS

The equivalent shear moduli, Geq, of Test Tl,

obtained at sequences of cyclic loading were plotted

against the single amplitude shear strain d (γ) sA (γ-

sa-S,).Figs. 7,8 and 9 show the results of Tests Tl of

dense Ticino sand, TO for dense Toyoura sand and

LTO for loose Toyoura sand, respectively. In these

figures, the values of stifhess have not been co汀eCted

for the decrease in the void ratio during cyclic pre-

straining. The lateralstrain, 8,, was obtained by

averaglng the values measured at the three levels

along the specimen height. These three values were

found not very different from one to the others. In the

present study, the maximum number of cycles and d

(γ)sA for cyclic prestraining were about 44,000 and

o.06 % in the eighth and last cycleinT占st LTO. Note

particularly that in Figs. 7 and 8, the data points of

symbol　□　are those measured during the first

sequence of cyclic loading on the virgin specimen and
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Fig. 8　Effect of cyclic prestraining on stiffness, dense

Toyoura sand (Test TC)

川日日川川日日日日日日日日HHHJlH)HJ日日JJ川川川日日日日JJ日日川日日川‖)H日日川日日I日日川JII川J川川日]=lJH川日日川日日1日日日日日川11日日日

12



Vol.43 No.6 (1991. 6) SEISAN-KENKYU 267

JJHJJlIlHHHJJHJJJJHHJJIHJJIJ川JJHHJJJJHJ川JJJ日日IlHJJH日日日日JJI川JI川J=lJJH川JH日日川JJHHHH川川川日日川HJH日日】研　　究　　速　　報

(Ego)豆)I"9-smppo⊆Lt20エS竜一tP^!nb山

Sjngle amp)itude shear straiT), d(y)S.

Fig. 9　E#ect of cyclic prestraining on stiffness, loose

Toyoura sand (Test LTO)

those of symbol ◇ in Fig. 7 and ● in Fig. 8 are those

measured during the last sequence after the last cyclic

prestraining. It is clear from Figs. 7 and 8 that the

cyclic prestraining did not increase the initialshear

moduli of these two types of sands, unlike the test

results reported for Ottawa sand by Drnevich and

Richart 1) and Shen et al.6) and for Toyoura sand by

Tokimatsu et al. ll). In Fig. 9 for a loose Toyoura

sand, it may be seen tllat the stiffness increased due to

cyclic prestraining. It mey be noted, however, that

this increase was due to the decrease inthe void ratio

dllring cyclic-prestraining, as explained below. The

present au也ors cannot explain these different results.

Fig. 10 shows the values of the initial shear moduli,

Gmax, defined for d(γ) sA less也an 0.001 %, plotted

against the number of cyclic prestraining which was

made immediately t)efore each sequence at which the

measurement of stiffness was made. Fig. ll shows the

void ratio at the end of the previous cyclic prestrain-

ing. Note that也e number of prestraining shown in

Figs. 10 and ll are not accumulated ones. In addition,

shownalso isthe result of one torsionalshear test on

saturated Toyoura sand (the details of the testing

method is described in 9,10). It may be noted from

Fig. 10 that the increase in GmaⅩ by cyclic prestraining

cannot be noticed except in Test LTO. Test LTO was

perfomed on a loose specimen of Toyoura sand, and

therefore, a large amount of densification by cyclic

prestraining was observed as shown in Fig. ll. The

void ratio changed from the initial value of 0.802 to

0_759 at the end of the finalcyclic restraining.When
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Fig. 10 1mitial shear modulus, Gmax, versus the number of

cyclic prestraining immediately before也e mea-

surement of Gmax. Note the number of cyclic

prestraining shown here is not the accumulated

value.

Fig. ll Number of cyclic prestraining versus void ratio at

也e end of each cyclic prestraining

it ts assumed that Gmax is a function of

f(e)- (2.17-e)2/(1+e),

this change of void ratio yields an increase in Gmax of

about 13 %, which was well comparable with the

measured value of 15 %.

It is also extremely important to note in Fig. 7 that

the shear modulus of Ticino sand is very close

between the present cyclic triaxial tests performed at

lnstitute of industrial Science and the torsionaトtype

resonant-Column test which has been performedin-

dependently in Italy ( 3 ).

CONCLtJSIONS

In the test results shown in也is paper, the initial

stiffness, Gmax, defined at strain levels of 0.001%

(10~5) Or less and those at larger strain levels of the

two kinds of sands did not increase noticeably by

cyclic prestraining whichinvolved many numbers of

cycles (up to 120,000) at an axial strain of about 0.05
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% when ike void ratio did not decrease noiiccably bu

qclic I)73eSi7m'ning. The initialstiffness Gmax increased

by cyclic prestraining only when the void ratio de-

creased co汀eSpOndingly, and the increase in Gmax

could be explained by the decrease in void ratio

during the cyclic prestraining. These モeet results

strongly suggest that such plastic deformation char-

acteristics as the resistance of saturated sand against

undrained cyclic stresses could not be uniquely cor-

related to the initial stiffness.
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