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Abstract 

The influence of void ratio and vibrations on the behaviour of thy 

sands in pure shear has been investigated assuming sand as a regular 

packing of equal sized elastic spheres. The frictional component of the 

shear resistance mobilized depends upon the Interparticle friction, void 

ratio and effective noxl stress,dris independent of particle size and 

ghap e, and Is given iD► the e eseio 

o'e.gtan (~+ °e) 
Whew 	p-~~~ 	effective normal stress 

	

s 	Average coefficient of friction between the pa rti- 

d es, Which is a constant for aw pa rtiila r sand. 

Depends upon the surface condition of the particles. 

oL 	The angle representing the structure of the pack- 

ing. In an ideal packing of spheres, it is the 

angle between the interparticle displacement vec-

tor and the shear force vector. This angle depends 

only upon the void ratio e and can be calculated 

from the following relationship developed for a 

regular packing of spheres. 

4.964 sin (oL + 35°15) cos (a+ 35°15) - 1 

~ varies between the limits 0 - 19°30 corresponding to the varia- 

tion in void ratio from 0.35 - 0.92. 
Under vibrations the decrease in the shear resistance mobilized 

is due to reduction of Ue only. 	and a are not affected tr vibrations. 

The value of 0"e44 depends upon the method of excitation and the phase•
difference between the excitation force vector and acceleration vector of 

the induced vibrations. It has to be calculated tV using a proper ana- 

log`r for the soil and loading 'stem. 
To verify the results of this analytical stucbr extensive tests 



have been conducted on specially desi;ned dynamic shear apparatus using 

a modified shear box. Tests have beat conducted on four tp es of sands. 

Published results from other investigators have also been used for 

comparison. Veiy good agreement exists between the experimental and 

analytical results. With special experimented techniques the stress 

distribution in the shear box as well as the movement of individual soil 

particles during shear at various heights of the sample In a shear box 

have been measured. These results also confirm the observations from 

analytical stud r. 

As a result of this work, it is now possible to properly interpret 

the results of direct shear test and calculate the shear strength of sands 

to a high degree of accuracy if the void ratio and loading conditions are 

known. 
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