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INTRODUCTION

The effect of anisotropy of granular materials on various engineering parameters
has been recognized as a very important one. A dramatic example of such effect is
significantly different liquefaction potentials observed for saturated sand specimens
even with same void ratio but with different sample preparation techniques. In this
research the authors use a discrete element model "TRUBAL" to numerically create
different degree of anisotropic specimens and to evaluate liquefaction potentials of
those specimens under cyclic loadings. The result clearly demonstrates the significant
effect of the initial anisotropy on the liquefaction potential of granular materials.,

NUMERICAL EXPERIMENTS

Loose glass beads assemblies were numerically prepared as shown in Table 1. Five
different sample preparation techniques were employed to create different levels of the
anisotropy as shown in Table 2. Method 1 (M1) specimen is isotropic and Methods 2 through
5 (M2 to M5) specimens have an anisotropic axis in the vertical direction. The variation
of the directional rigidities of each specimen has been discussed previously (Ishibashi
and Kiku, 1992). For dry specimens cyclic simple shear tests under constant volume were
performed. That is, cyclic uniform shear strains Y eyeric 1D horizontal-vertical plane were
applied to the specimens while keeping the lateral normal stress constant. Under such
conditions measured changes in the vertical normal stress is equivalent to the changes
in the pore water pressure in saturated specimens.
(0 ,,-0,) /0, is defined as the equivalent pore pressure TABLE 1. GLASS BEADS ASSEMBLY

ratio, where g __ is the initial vertical normal stress andg , [Relative Density 38.8 %
. vo =7 V lparticle Dia.(mm) [0-215 0,25
is the changed vertical normal stress. No. of Particles 516 516
Weight Ratio 1 1.688
PORE PRESSURE RATIO AND LIQUEFACTION POTENTIALS D oS uay Jlass Matergal:
Figs.1l and 2 show a typical cyclic Poisson’s Ratio = 0.2; ’
shear stress and strain relation and a stress Contact Friction Coeff. = 0.35
path in p-q diagram, respectively. Note again TABLE 2. SAMPLE PREPARATION TECHNIQUES
that those numerical experiments were Tl i .
conducted under uniform cyclic shear strain|"®*P*Yp—: OS;?“%°£3P°"f1§g7 Preshearing
applications. Fig. 3 shows the relationship Loose 0.967 0.473  0.380
between the equivalent pore water pressure . .
. . . isgotropic compressiong
ratio and the number of cyclic strains for| u; Ae,-Ac, > none
different initial anisotropic specimens undery cyelic ;
= 0.15 % Fi 4 h lted 1i facti isotropic,, ianigotropic
= 0.15 %. Fig.4 shows resulted liquefaction| y Ae,-Ae, ;——E—’Aeh-o none
potential curves. From those figures it is
obvious that the initial anisotropy of the isotropic compression, |¥p,=0.3 %
granular materials causes significant effect| M3 Ae,-Ae, in 60 direc.
on the liquefaction potential. Those 03+0,40,=60ps1
different behaviors may be related to the isotropic compression, |Yp,=0.9 ¥
difference in sample preparation techniques| M4 Ae,-Ae, in 0=0 direc.
as previously observed in many literatures 0,+0,+0,=60ps i
though the quantitative correlation was not . . )
d this time isotropic compression,, 6 cycles of
one . M5 Ae,-Ae, Ae,=0.0024 %
and Ae, = 0
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