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Table 1. Treatment compositions for compressive strenght test by Instrun.

Sles 53 a4y S sl HlAde 5 ¢ 5 Slesd
Type and amount of material used in treatment composition Treatment
S 3 IO+ 555,58 (o IV v 4 ) S TAD N
1
% 85 clay soil + % 10 Converter sludge + % 5 stone powder
S 335 N0+ 555,58 o N0+ Ly S VO c
1
% 75 clay soil + % 10 Converter sludge + % 15 stone powder
S 335 IYO + 555,58 o N0+ Ly S50 .
1
% 65 clay soil + % 10 Converter sludge + % 25 stone powder
b S 4 ey S A ;
2
% 80 clay soil + % 20 sandy soil
b SO 4 ey 3L L SLE 0 «
2

% 50 clay soil + % 50 sandy soil
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Table 2. Particle size (%) and soil texture of soils.

o o S Sy S o
S sl Sk ¢ g
== Clay Fine silt Coarse silt Sand &
Soil texture Soil type
%
&l adlaie S
e 48 11.28 28.56 12.16 i
Clay Bajgah soil
S o855 adae Sl
< 3.28 0.56 4 92.16 ’
Sandy Dezhgah soil
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Figure 1. Instrun and position of sample between the their jaws.
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Figure 2. Cylindrical moulds (PVC).
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Figure 3. Treatments weight reduction trend in Instron moulds.
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Figure 4. The dried treatments after exiting the mould.
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Figure 5. Tension — Strain sample graph related to A, treatment (%85 clay soil + %10 Converter sludge +
%35 stone powder) that with using it the results of strength were obtained for comparison.
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Figure 6. Optimum moisture-density curve of treatments with the proctor method. A; (%85 clay soil +
%10 Converter sludge + %35 stone powder), C; (%75 clay soil + %10 Converter sludge+ % 15 stone powder),
E; (%65 clay soil + %10 Converter sludge+ %25 stone powder) J, (%80 clay soil + %20 sandy soil) and
K, (%50 clay soil + %50 sandy soil).
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Table 3. Soil compressive strength test results and comparing the the maximum compressive strength in

proctor with simplified proctor method.

S 3 ol S slie a5 S0ke

S > ol S slie aniy :S0Le

o ] . ) o) c,.:)lo) S azendls
(o fo oo 52 055 9) sl 5555 (g ok 2 0559) 05Ssn ' o
Average of Maximum compressive Average of Maximum compressive Moisture (e 2l 2 0,5 Treatment
0,
strengths (simplified proctor method) strength (proctor method) (%) Dry density (g cm™)
(N mm?) (N mm?)
227 2.43% 19.2 1.76 A
2.01° 1.65" 18.5 1.78 C,
0.81° 2 17.5 1.87 E,
2.86" 2.33% 18 1.74 I
2.09* 2.19° 14.8 1.9 K
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Similar letters show no significant differences among treatments (P<0.01).
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Proctor method = j4x55 5 s,

Simplified Proctor method = solw 132555 b3,
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Figure 7. Treatment Comparison of clay and stone powder mulches between the proctor and the simplified
proctor methods. Columns with similar letters showed no significant difference. A; (%85 of clay soil +
%10 Converter sludge + %5 stone powder), C; (%75 clay soil + %10 Converter sludge+ %15 stone powder)
and E; (%65 clay soil + %10 Converter sludge+ %25 stone powder).
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Figure 8. Treatment Comparison of clay and sand mulches between the proctor and the simplified proctor
methods. Columns with similar letters showed no significant difference. J, (%80 clay soil + %20 sandy soil)
and K, (%50 clay soil + %50 sandy soil).
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Abstract

Background and Objectives: Mulching is one of the most common ways to soil stabilization,
prevent wind erosion and control dusts. Some types of mulches is not economically practical
choices, thus use of inexpensive and safe industrial wastes in the mulch compositions have both
economically and environmentally important (waste recycling). Therefore, a key objective of
this research is to use two types of industrial waste for preparation of mulch. Since Proctor
method has been considered to test and compare the strength of mulches, so another purpose of
this research is simplification of Proctor method to estimate the strength of soil stabilizer
mulches under the influence of wind erosion.

Materials and Methods: Based on the results of previous studies and pre-treatments, some
mulches were tested. These mulches were non-living composed of different percentages of
stone powder, converter sludge, clay soil and sandy soil. Instron device was used to measure the
compressive strength of the mulch. Considering applying of the Proctor method for working
with Instron device, simplification of the procedure was also performed. These two methods
were called as “Proctor” and “simplified Proctor” methods, whose results were compared as the
criterion for utilizing the simplified method. The treatments included five types of mulch in
three replications, where their compressive strength was measured by the two methods of
“Proctor” and “simplified Proctor” and were compared by the random factorial designs.

Results: Reducing the clay percentage from 80 to 50 and increasing the percentage of sand
from 20 to 50 in the treatments containing clay and sand in both methods resulted in
compressive strength reduction of mulches. Increasing the percentage of the stone powder from
5 to 25 and simultaneous reduction of clay percentage from 85 to 65 together with constant
percentage of converter sludge led to decreased compressive strength through the simplified
Proctor method. The differences between the results of the two Proctor and simplified Proctor
methods were not significant, but the simplified Proctor method had specific order in the results.
Conclusion: Compressive strength reduction with reduced clay percentage and increased stone
powder percentage was shown in the comparison of the treatments containing clay and stone
powder through the simplified Proctor method. However, the results of the Proctor method
lacked a logical order. The comparison of the treatments containing clay and sand indicated that
in both methods, as the clay decreases and the sand increases, compressive strength reduced.
Compressive strength test results using Instron device was compared in both simplified Proctor
and Proctor methods, therefore it was shown that these two methods did not have a significant
statistic difference, although orderly changes of the simplified Proctor method results was
found. Considering the simplicity and time reduction in the simplified Proctor method, this
method is recommended for mulch comparisons in wind erosion.
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