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Dried granular material subjected to saturation under
certain vertical stresses, results in collapse settlement,
due to sliding in the grain contacts, particle rearrange-
ment and breakage. In this research, the effects of sat-
uration on shear strength parameters and the collapse
behavior of clean gravels are investigated via a large
scale direct shear test. For instance, first, all physical
properties of the gravelly material were evaluated via
some specific laboratory tests, including grading analy-
sis, specific gravity of soil solids, unit weight of soils and
Los Angeles abrasion tests. Maximum and minimum
densities were determined in order to provide samples
in a specific relative density. The materials, which were
selected for collapse tests were classified as GP and SP,
due to their potential for collapse during saturation. In
order to compare the shear strength parameters in dry
and wet states, large-scale direct shear test apparatus
with a sample dimension of 30 x 30 x 15¢m was used, and
strain control tests were done on the saturated and dried
samples. Vertical stresses of 1, 3 and 5 K g/cm? were ap-
plied to the samples and shearing continued until 4.5 cm
shear displacement. Collapse tests were done by the di-
rect shear apparatus on the initially dry samples, which
were flooded during shearing at the specific strain or in
the specific shear stress levels. Result of laboratory tests
showed that in most samples, shear strength parameters
decreased with inundating the material, whereas the pa-
rameters in collapse and saturated tests were close to
each other.

An important part of this paper is studying the effect
of different parameters on the collapse phenomenon in
gravelly material. Specific parameters were selected as
vertical stress, soil density, coarseness or fineness of par-

\sY

ticles, initial water content, and shear displacement or
shear stress level. Vertical stress and shear stress levels
had a direct effect on the collapse settlement; in fact, an
increase in vertical and shear stress levels results in more
collapse settlement and more stress release during satu-
ration. Another factor is sand content in the whole sam-
ple. It was shown that although sand particles were not
prone to crack due to their small size, the collapse poten-
tial in the sand samples was much higher than gravelly
material. In fact, particle rearrangement was the fun-
damental cause of collapse in sandy soils, while particle
breakage in gravelly material is another reason for the
collapse. Also, experimental results indicated that addi-
tion of moisture content, even in small amounts, would
cause a high reduction in collapse settlement. Further-
more, the effect of soil density was studied in the collapse
settlement and it was observed that collapse decreases
with an increase in relative density. Thus, in order to
decrease collapse settlement in the compacted material,
soil mass must be well compacted and prepared in a wet
state.

Key Words: Collapse settlement, shear strength, clean
gravel, saturation, large scale direct shear test.



