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Stiffness of Reinforcement Vertical space between reinforcing sheets LR R.LF
J (kN/m) (5,
Stone column diameter (em) Stone column diameter (em)
a0 a0 100 &0 a0 100
08C - 136 1.51 176 - - -
35 D 141 1.57 182 1.04 104 103
050 146 161 188 107 107 Lo7
0.25D 1.56 172 209 115 114 119
250 D 1.57 1.7a 205 115 117 116
050 1.89 209 241 139 135 137
0.25D 245 269 3.04 1.80 178 173
1000 D 171 2.00 239 1.26 132 136
050 a7 3.04 353 199 20 201
0.25D 4.08 4.71 555 3.00 312 315
2000 D 180 224 275 132 1.48 156
050 4.09 5.04 595 301 334 338
0.25D 6.29 7.88 72 463 522 552
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Symbol Size of the tire Tire content (%) Gravel content (%)
GO0 - 0 100
F100 Fine 100 0
FG20 Fine 20 80
FG40 Fine 40 60
FG60 Fine 60 40
M100 Medium 100 0
MG20 Medium 20 80
MG40 Medium 40 60
MG60 Medium 60 40
L100 Large 100 0
LG20 Large 20 80
LG40 Large 40 60
LG60 Large 60 40

Factor of improvement

(8]

=——lr—— Fine Tire
—_—e - MMedium Tire

— ® — Large Tire

40 60 80 100

Tire Content (%)
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Abstract

With the growth of population and car production, large volume of waste rubber would
be collected in order to accumulation or burial in predicted places. High cost of burial,
high volume of rubber due to low specific gravity, fire hazard and pollution due to
prolonged burning of rubber and other problems would cause many environmental
problems. Our country as the same as other involved countries is faced with these
challenges due to the importance of the environmental problems and high rate of wasted
rubbers annually.

One way to deal with this problem is re-use of these wasted rubbers in civil engineering
which has high user potential in various fields. One of these applications in civil
engineering is stone column which is as an option in order to correcting bearing capacity
of loose soils, the increment of drainage capability and the reduction of subsidence in
structures constructed on these soils.

The aim of these performed experiments is investigation the effect of using crumbs of
rubber on the bearing capacity of stone columns.

In this research, crumb rubber waste is used as an alternative material instead of sand
materials and its impact on the behavior of stone-column has been studied. One
experimental study on a type of Polica pipe by three diameters of 84,115,160 mm and
four lengths 35,50,75 and 125 cm by use of a type of crumbs of rubber with dimensions
(the most optimal) by volumetric percentage of 40% (the most optimal percentage) has
been done in one large-scale physical modelling device. Then 12 series of experiments of
direct cutting in large scale has been done within three volumetric ratio of mixture sand
and crumbs of rubber. Findings of this test in direct cutting box in large scale and physical
modeling device show the increment of the bearing capacity of mixed stone columns by
40% of volumetric rate of crumbs of rubber rather the pure sand. The results of direct-cut
of large scale experiments show that by adding 40% of volumetric rate of crumbs of
rubber to the sand then the bearing capacity of stone column would be increased rather
than the pure sand but by adding more than 40% of crumbs of rubberto the sand, the result
would be opposite and the bearing capacity of stone column would be reduced as compare
by the pure sand.

The experimental results of large-scale of physical modelling show that in one stone

column by fixed length, the bearing capacity of stone column would be increased by the
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reduction of I/D rate. Also on the case of fixed diameter of 84, 125, 160 mm, by the
increment of I/D rate up to 3.125, 4, 5.95 respectively, then the bearing capacity of the
sand column would be increased and then by increment of 1/D rate up to 7.81, 10, 14.88
respectively, then the bearing capacity would be decreased. The best performance of the
sand column is shown in the length of 50 cm and the diameter of 160 mm by I/D rate of
3.125 which causes 21% of the increment in the bearing capacity of the sand column. As
conclusion, this study shows that using of crumbs of rubber as an alternative material
instead of the sand could be as an economical way in order to the increment of the bearing
capacity of stone columns and it could be as the best solution for the environmental
problems.

Key words: Geo-technique of the environment, crumb rubber waste, stone column, soil

improvement, bearing capacity
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