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In 2015, around 322 million tons of plastic were produced worldwide.
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Properties Values
Specific gravity 0.91
Linear density (denier) 260
Young's modulus (GPh) 3
Tensile strength (MPa) 120
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SL no Fiber Cohesion (¢), kPa Angle of internal friction (¢), degrees
content (%)
Peak Residual Peak Residual
1 0.0 45 40 26 26
2 0.1 50 48 33 34
3 0.2 58 53 39 35
4 03 68 54 40 38
5 0.4 100 65 42 42
6 0.5 94 52 39 39
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[22] (Vev = Dbl ) s o Gl T 51 ol U imbons ST 5 (sla ey (FY) U

Sl no. Fiber content (%) Cohesion (c), kPa Angle of internal friction (). degrees
Peak Residual Peak Residual

1 0.0 45 40 26 26

2 0.1 90 90 303 30.1

3 0.2 130 90 38 40.9

4 03 130 95 41 44.1

5 04 145 96 45.85 44.4

6 05 165 50 42 52
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SL no. Fiber content (%) Cohesion (c), kPa Angle of internal friction (¢), degrees
Peak Residual Peak Residual
1 0.0 45 40 26 26
2 0.1 100 85 27.47 27.47
3 0.2 118 92 36.12 37.2
4 0.3 118 92 40 42.1
5 0.4 135 100 429 4397
6 0.5 120 72 437 46.85
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[23] oy Ol Slasein (0-Y) oo

Properties Values
Specific gravity 1.22
Moisture Content % 0.4
Young's Modulus (E), M Pa 2800-3100
Tensile Strength (M Pa) 200-400
Length (mm) 20-25
Diameter (mm) 0.20-0.25
Fusion Temperature (°C) 252

Color White

[23] Sl Clasein (P-Y) s

Properties Test Value
Bulk Density in gmcm® 15: 2386-1111963 12
Specific Gravity I5: 2386-111-1963 22
Water absorption (%) [S: 2386-111-1963 152
Fineness modulus 15 2720-IV-1985 242
Methylene blue [5: 2720-XXIV-1976 0.56
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[23] STl 5 Oy Caltbes (gaS 5 L oddazslo (glad sos L > (V-Y) Jod

SN Proportions of Combination by weight of Soil Sample Designation Soil(%) PET Fiber (%) Fly Ash (%) Total
1 Soil + PET Fiber 0% + Fly Ash 0% 50 100 0 0 100
2 Soil + PET Fiber 0.4% + Fly Ash 5% 51 94.6 0.4 50 100
2 Soil + PET Fiber 0.8% + Fly Ash 10% 52 89.2 0.8 10 100
4 Soil + PET Fiber 1.2% + Fly Ash 15% 53 83.8 12 15 100
5 Soil + PET Fiber 1.6% + Fly Ash 20% 54 78.4 16 20 100

Sein 1y 50 55 Sl sga a5 wes o L | e e S Slasin 55 A=Y oo
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Properties Values
Specific gravity 2.75
Percentage of Sand 32
Fine-grained particles percentage 66
USCS Classification CL
Liquid Limit (%) 284
Plastic Limit (%) 21.3
Shrinkage Limit (%) 19
Optimum Moisture Content (OMC) % 16.18
Maximum Dry Density (g/cm?) 1.74
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Values

PET fiber in Combination with Fly ash Vs Liquid , Plastic & Shrinkage
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Type of soil Percentage of Percentage of
PET strips used Ordinary
with respect to Portland Cement

soil used with respect
to soil

Ogbese Sand 0% 0%

Ogbese Sand 0% 3.0%

Ogbese Sand 0.4% 3.0%

Ogbese Sand 0.8% 3.0%

Ogbese Sand 1.2% 3.0%

Ogbese Sand 1.6% 3.0%

Ogbese Sand 2.0% 3.0%
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PET fiber characteristics.

Fiber type Color Length Diameter Melting point

15 x 50 SIL Ivory 50 mm 15 mm 255°C
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Depth (m) ay (kPa) ae (KPa)
0.0 0.00 0.00
2.5 B61.85 61.85
5.0 123.70 123.70
7.5 185.56 185.56
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[25] cpb slo i 57 55 ameza¥l e (VYY) gt

Fiber content o (kPa) E(kPa)
0% 61.85 1864.45
123.70 2131.78
185.56 257580
0.10% 61.85 970.45
123.70 1383.63
18556 1659.80
0.30% 61.85 938.22
123.70 1387.59
18556 1596.02
0.6% 61.85 1026.64
123.70 1259.63
185.56 1732.77
1.00% 61.85 1103.59
123.70 1373.47
18556 1830.63
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Fsfuerza Cortante, v (kPa)
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Samples Proportions of Combination by weight of Soil Cohesion (c) K Pa The angle of internal friction (¢ °)
S0 Soil + PET Fiber 0% + Fly Ash 0% 36 132
51 Soil + PET Fiber 0.4% + Fly Ash 5% 54 14.2
52 Soil + PET Fiber 0.8% + Fly Ash 10% 57 192
53 Soil + PET Fiber 1.2% + Fly Ash 15% 63 228
54 Soil + PET Fiber 1.6% + Fly Ash 20% 69 244

oS ol s s i iales] Gl 0 dslons g Slo (o 5 30 o 5l (5B g

2 e VEIPY Jloy is jo Gialidl ) iSTas ool oo Giali8l oo Jgde jlade 09380 il

Sy s 2 oo Jlade 08 o onalie VF-Y Jooo 0 a5 jghailen .0y0,5 coalie asye yie sl

05,5 oo gl ypolie ply VIVE o WYY ONVA ) i 55 4 ebos S aiges B

[23] a-\.i'cl...ﬁ 55 Lf:“f J}w\.ﬁ (\F—“) J)b

Samples Proportions of Combination by weight of Soil Shear Modulus M Pa
Normal stress 9.72 Njcm? Normal stress 12.50 Njcm? Normal stress 16,67 N/cm?
50 Soil + PET Fiber 0% + Fly Ash 0% 0.90 1.52 2.01
51 Soil + PET Fiber 0.4% + Fly Ash 5% 0.98 1.67 2.21
52 Soil + PET Fiber 0.8% + Fly Ash 10% 112 1.81 237
53 Soil + PET Fiber 1.2% + Fly Ash 15% 122 1.88 2.48
54 Soil + PET Fiber 1.6% + Fly Ash 20% 1.18 1.79 233
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Properties

Values

Liquid limit (%)

Plastic limit (%)

Shrinkage limit (%)
Specific gravity (G)
Optimum moisture content (%)

Maximum dry unit weight (kN/m?®)
Silt + clay size (%)
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Indircet tensile strength (N/mm?) of various combinations of samples
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ABSTRACT

Nowadays, the development of ports and the construction of artificial harbors using
seabed sediments is widespread. However, due to the nature of the material used and the
method of implementation, often have weakness in engineering characteristics, especially
bearing capacity and settlement of the soil. To solve many of these problems, this is
essential to improve these characteristics in the soil. One of the common soil improvement
methods is soil reinforcement methods, which are often costly because of the costs of
supply of material and the implementation. The addition of waste materials to the soil is
a proper way to reinforce the ground because of its environmental benefits and the ease
of'adding it during embankment implementation. Moreover, due to the increase in plastics
production in recent decades, it was decided to use waste polyethylene terephthalates for
soil improvement in this study. After sample preparation, dynamic tests were performed
on soil samples (Bandar Anzali sand) in two treated and untreated cases in 2 different
relative densities under various vertical loads by the dynamic Simple Shear apparatus.
Then the effect of adding this material on dynamic parameters of the soil was investigated.
Afterward, by performing the bender element Tests on similar samples, the additive effect
on shear wave velocity and maximum shear modulus has been considered. And finally,
soil gradation tests performed using sieves on every specimen to investigate the additive
effect on aggregate crushing value. based on the experimental results, under the effect of
improvement in the most optimal state of the sample, the amount of shear modulus in low
strains increased up to 40% and in high strains, up to 30%, the amount of damping ratio
in low strains reduced up to 30 % and in high strains, up to 15% and the amount of

maximum shear modulus is increased up to 15%.

Keywords: Cyclic simple shear test, Shear modulus, Damping ratio, Bender element,

Polyethylene terephthalate (PET)
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