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Abstract

Introduction

Sand mines are one of the most important active mines. One of the key properties of sediments is their particle size
distribution, which affects many physical and chemical properties such as hydraulic and electrical properties and
characteristics related to the transportability by erosive agents. Determining the size of sediment particles in different
environments can be used in reclaiming sediments from washing river and mountain sand mines for physical and chemical
remediation of soil. By determining the size of sediment particles in different environments, it is possible to measure the
reuse of sediments from washing river and mountain sand mines for physical and chemical remediation of soil.

Materials and Methods

The main aim of this study was to compare the capability of some mathematical models in describing particle size
distribution of sediments of 26 sand mines in Urmia. For this purpose, sampling was performed from mine sedimentation
ponds. By examining each of the mines, in the field surveyes of sediment ponds, sediment sampling was done. In sampling of
each mine, three samples were taken from three different points of stilling pond (entrance, middle and end of the pond) in
depth (approximate depth of 20 cm) and composed of sediment accumulation profiles with approximately one kilogram
weight. The particle size distribution was determined by hydrometric method. In order to describe the sediments, 4
mathematical models of sediment size distribution including Weibull, Fredlund, VVan genuchten and Jacky models were used.
Different aspects of models performance were evaluated by some efficiency criteria.

Results and Discussion

The samples taken from mountain and river mines were in the sandy loam and loamy texture class, respectively, so they have
fine to medium grain texture. The results showed the difference between the amount of particles forming river and mountain
sediments and there is small difference between river and mountain sediments in terms of the amount of component particles.
In mountain sediments, the amount of clay, silt and sand is much more than river sediments and the amount of sand in river
sediments is more than mountain sediments. Based on the results, most of the sediments are sand, silt and very fine sand and
clay, respectively. Six efficiency coefficients were used to evaluate the accuracy of sediment particle grading models. The
results showed that Fredlund model had better performance in describing sediment size distribution than other models.
Conclusion

Analysis of daily, monthly, seasonal and annual trends of precipitation and minimum and maximum temperatures in the
period Fredlund model has the lowest error compared to other models and increasing the number of model parameters is not a
reason to increase the accuracy of the model.It is suggested that the physical and chemical properties of sediments of
mountain and river sand mines be studied separately so that according to different origins and different processes involved in
their formation, the feasibility of using these sediments for soil optimization can be investigated.
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Table 2- Characteristics of granulation and morphometry of samples of mountain and rivers sediments

d50 (mm)  d60 (mm)  d30(mm)  d10(mm) (%) oi (W) el (B) 0oy (W) jy e B sy bl bl s g9

0.0240 0.0296 0.0046 0.0003 14.45 7.17 3.69 3.96 Min
0.2696 0.5049 0.1071 0.0389 88.24 76.74 23.01 24.11 Max
0.1061 0.1531 0.0456 0.0094 63.42 25.45 11.12 14.21 Mean >F
0.0627 0.1000 0.0354 0.0133 20.03 17.11 6.48 4.57 SD
59.0600 65.2985 77.4754 140.9842 31.58 67.24 58.25 32.16 CV (%)
0.0424 0.0580 0.0057 0.0003 44.39 8.15 3.65 1.88 Min
0.4908 0.6715 0.2397 0.0389 84.84 44.23 20.41 16.85 Max
0.1681 0.2194 0.0834 0.0085 69.71 20.93 9.35 11.08 Mean s,
0.1515 0.2054 0.0779 0.0138 16.41 12.73 5.46 4.65 SD
90.1357 93.5933 93.4576 162.0514 23.53 60.82 58.41 41.98 CV (%)
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Figure 3- Percentage of particles constituent of sediments
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Figure 7- Granulation diagrams of four samples of mountain sediment and how to fit four different models on them



£ e g B9 Ao g (3w (pdlne Sligwy 13 53151 &3 57 Aamnlio

100 T O Measured a 100 4 b
[ I'redlund
Taky
— — — — van Genuchten Measured
! o o
g‘ 50 Wetbull 3-1 50 + Fredlund
Jaky
S S = = = = van Genuchten
Weibull
0 + t + 0 t t t
0.001 0.01 01 1 10 0.001 0.01 0.1 1 10
(mm) a8 (mm) g
100 T c 100 4 o Measured d
Fredlund
Taky
= = = = wvan Genuchten
,'ll 50 4 Measurcd ’-1-\ 50 4 Weibull
3 I'rediund 3
8 Taky S
— — = = van Genuchten
Werbull
0 + t + 0 : t t
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
(mm), s (mm), 8

ol 2 cilisee Jo Jloa (815 b g (S1aila39) Dgmy diged jloar Gkaaild (51 logei —A S
Figure 8- Granulation diagrams of four samples of River sediment and how to fit four different models on them

i ol (V) Joio 50 a5 eolal Excel ,lj3lp 5 Sy b glayelly e jhde 8l
ol 0a &l @l B30 w595 9 PSD ol 3l iy sldse ol L5jlp oppine
; SOLVER (Add in) I3l ;1 wed sbgl 025 slassls

ooliw! 3,90 PSD L5ls'o‘_j.m du,:.ol,g -y J,J@
Table 2- Parameters of PSD models used

Jaky Van Weibull Fred Je
p N dg a b c alpha N m Df Sl

331 3.06 0.20 1.04 0.18 1.58 0.20 4.68 0.93 1225.98 2eS 1
3.09 3.16 0.23 1.04 0.18 1.58 0.20 4.68 0.93 1225.98 oS 2
3.14 3.05 0.24 1.05 0.19 1.49 0.20 4.50 0.92 1225.98 oS 3
3.12 2.36 1.74 111 0.77 0.66 0.99 2.09 0.67 1223.51 Y 4
3.01 3.23 0.23 1.05 0.19 1.77 0.20 4.99 0.94 1226.01 2sS 5
5.40 2.28 0.32 1.05 0.08 0.44 0.19 1.67 0.54 1568.76 2sS 6
5.00 2.31 0.37 1.06 0.12 0.47 0.22 1.85 0.57 2022.80 2sS 7
4.40 2.38 0.38 1.10 0.18 0.63 0.23 3.36 0.50 1795.06 Y 8
3.63 2.59 0.32 1.08 0.19 1.02 0.22 5.10 0.59 6818.36 2sS 9
291 3.42 0.22 1.04 0.19 1.84 0.21 4.92 1.02 298.51 2sS 10
2.96 331 0.23 1.03 0.19 1.69 0.21 491 0.94 1226.00 2sS 11
454 2.36 0.37 1.09 0.17 0.59 0.22 3.40 0.47 9276.99 2sS 12
4.79 2.84 0.07 1.01 0.05 1.05 0.06 3.47 0.86 103421.80 2sS 13
4.83 2.34 0.34 1.07 0.13 0.54 0.22 3.15 0.46 14645.14 2sS 14
3.93 2.54 0.29 1.05 0.15 0.81 0.22 3.57 0.64 12280.00 Y 15
3.08 3.26 0.24 1.05 0.20 2.06 0.22 4.88 0.93 1225.98 P THES 16
5.01 2.30 0.38 1.08 0.13 0.49 0.23 3.46 0.38 39129.96 P THES 17
451 2.57 0.15 1.03 0.08 0.79 0.10 4.72 0.59 1225.98 P THES 18
5.12 3.09 0.04 1.02 0.03 1.37 0.04 3.42 1.04 1235.13 2sS 19
451 2.24 1.56 1.12 0.50 0.44 0.85 1.70 0.48 458147.60 2sS 20
4.13 2.46 0.33 1.08 0.17 0.76 0.19 2.13 0.75 2022.80 2sS 21
3.64 2.58 0.34 1.07 0.20 0.96 0.23 4.93 0.59 14833.07 2sS 22
3.12 2.96 0.27 1.05 0.20 1.45 0.23 6.22 0.72 5811.38 RATHEES 23
3.58 2.65 0.29 1.05 0.18 0.98 0.20 2.68 0.92 237.23 A HES 24
3.43 2.70 0.31 1.06 0.20 1.12 0.24 5.83 0.63 20679.83 A THES 25
2.09 3.06 0.20 112 0.98 111 0.97 2.42 0.90 20679.83 A HES 26
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