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Abstmct

The influence of void ratio and vibrations an ﬂ1§ beha\.riox.xr of dry
sands in pure shear has been investigmted assuming sand as a regular
packing of equal sized elastic spheres, The frictional component of the
shear resistance mobilized depends upon the interparticle fz;ictim'l; void
retio and effective norml stress,§is independent of particle size and |
ghape, end is given ly the expression

T = Oppetan (§+x)

where Ue(f effeétive_ normel stress ‘
¢ = Average coefficient of friction between the parti-

cles, which is a canstant for ary particular sand,
. Depends upon the surface condition of the particles.
ol= . The angle representing the gtmcmrepf the pack=
ing, In an ideal packing of spheres, it is the
angle between the interparticle displacement vec~
_t.q:f‘anfi the ghear force vector. This angle depends
only upon the void ratio e and can be calculated
from the following re;atiqpship' developed for a
regular paoking of spheres,
4,964 sin (o + 35 15) cos (ou 35 15) -1
o, varies between the limits 0= 19_30 corraspondmg to the varia-
tion in void ratio from 0,35 ~ 0,92,
Under vibmtions the decrease in the shear resistance mobil ized
is due to reduction of U'e(; on]y. s and o are not affected by vibrations,
The value of OUgr¢ depends upon the method of excitation and the phasge
difference betwe';n the excitation force vector and acceleration vector of
the induced yibmtigps. It Vh'as_to bg calculated ty using a proper ana-
logy for the soil and lo@ding.qata'n. o '
To verify the results of this analytical study extensive tests



have been conducted on epecislly desiped dymamic ghear apparatus using
a modified shear box, Tests lu_ave bear conducted on_four types of sands,
Published results from other investigators have also been used for
comparison, Very good agreement exists between the experimental and
analytical results, With special experimental techniques the stress
distritution in the shear box as well as the movenent of individual soil
particles during shear at various heights of the sample in a ghear box
have been measured, These results also com.fiﬁn the observations from
amalytical study. _ - -
- As a result of this work, it is now possitile to properly interpret
the results of d_i:eot_ ghear test and calculate the shear strength of sands
toa !}igh degree of acouraqy if the void mtio and loading conditions are

known,
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