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Table 1. Chemical properties of logging residual ash
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Table 3.Mix design include different percent of soil composition and logging residual ash
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Figure 1. Changes in liquid limit (LL), plasticity limit (PL), plasticity index (PI) and CBR due to
addition of logging residual ash
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Figure 2. Changes in soil moisture, organic matter and carbon due to addition of logging residual ash
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Figure 3. Changes in soil pH and EC due to addition of logging residual ash
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Figure 4. Changes in nitrogen due to addition of logging residual ash
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Figure 5. Changes in phosphorus and potassium due to addition of logging residual ash
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Table 4. Statistical comparison of soil mechanical parameters for different percentages of logging

residual ash
Sles
Treatment
doys ¥+ Sl Aot Sl ror e Sk doys VY 4 S
(als & 50) SL= sl zSls shle Sl Sl st sl zSls N
Sig. : i . ) ; Sle shaie ) B T
SO|S LE;:OIZ;M e shis e shae Soil+9% <o ghads Variable
P Soil+3% Soil+6% Residual Ash Soil+12%
Residual Ash Residual Ash Residual Ash
(Ao y3) Slas a-
0.001 47.30°+2.16 44.43%+2 48 40.06*+2.26 37.80°+3.04 37.02°42.97 Liquid limit (LL%)
(L2 33) (§ past A
0.001 28°+3.14 30.60°+3.08 33.86°+3.24 35.33%+2.97 36.50%+3.01 Plastic limit (PL%)
b (ho33) G pas ol
0.001 19%+1.7 142 +1.4 5.7°+1.1 2.6°+0.93 1.2°40.71 O
Plastic index (P1%)
LAl 6 0k e
0.001 17.80°+2.06 21.66™+2.37 24°+2.23 38.66%+1.48 40.66°+2.09 (hes2)
California bearing
ratio (CBR%)
(Aoy3) b,
0.884 27.25+2.14 31.16%+2.03 27.05°+1.85 28.10°+3.06 29.712+1.98 Moisture
(M%)

e Sl gae BV (gl ls e Jlez| C]a.u):jlﬂ»»jh_): Sl By > glls L;LAQ,:?\JI:»
Means with different letters in each row are significantly different (p<0.05).
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Table 5. Statistical comparison of soil chemical properties for different percentages of logging residual
ash and control sample

Slesd
Treatment
=
hop ¥ S aspir sl S Loy )Y 4 Sl
€ 5el) S Gle xSkt
sl gt sl st > Sl st N
Sig. (et e aie Sl e e ki e aio -
Soil (Control u_ u_ S0il+9% u Variable
sample) Soil+3% Soil+6% Residual Ash Soil+12%
Residual Ash Residual Ash Residual Ash
el
0.327 7.83+0.98 7.87%+0.36 8.04°+0.98 8.19°+0.54 8.09%+0.98 pH
S eyl
0.000 0.30%+0.041 0.69°+0.06 0.96°+0.02 1.16°+0.29 1.40°+0.09 (e 2 il )
B Electric conduction
(ds/m)
- .
0.009 5.04%+0.37 43.82°¢3.77 128.03%+4.61 115.15°+8.19 +7.01 149.80° (Ae2)
Phosphorus (%)
0.361 0.09°+0.008 0.05°+0.009 0.07°+0.009 0.05°+0.009 0.36°+0.86 (A002) 055 7
Nitrogen (%)
d b b, (-Lﬂ).)) (t—:ML:-j
0.001 211.60°+7.11 1542.59°+45.11 2183.76°+29.67 2369.60°+46.21 3493.86*+79.86 i
Potassium (%)
Lo T osla
0.049 1.22%+0.23 1.06+0.09 3.59°+0.23 2.40°£0.07 2.79°+0.09 (do2) o>
Organic matter (%)
0.047 0.72°+0.29 0.62°+0.08 2.08°+£0.32 1.39°+0.05 1.62°+£0.24 (o) (S

Carbon (%)
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Means with different letters in each row are significantly different (p<0.05).
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Abstract

In order to strengthen and stabilize the soil masses in the range of soil till optimum, it should be used
appropriate stabilization methods. The purpose of this study was to evaluate the effect of excess ash as
an additive to soil and improve soil properties. To do this, 15 soil samples from the forest road fill
slope were randomly selected combined with 3, 6, 9 and 12 weight percent logging residual ash. In
order to investigate the effect of addition of stabilizing agents on the chemical and mechanical
parameters of soil in the studied area, the experiments Atterberg limits, California bearing ratio,
moisture as well as acidity, electrical conductivity, phosphorus, nitrogen, organic matter and carbon
were carried out on control and treated soil samples. Data were analyzed using one-way ANOVA and
Tukey tests were used to compare the averages. The results of the experiment show that the addition of
logging residual ash increased plastic limit and California bearing ratio and reduced liquid limit and
plasticity index. Also, the results of one-way ANOVA showed that the mean difference in moisture,
acidity and nitrogen were not significant (P>5%) while electrical conductivity, phosphorus, potassium,
organic matter and carbon showed significant differences.
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