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Mechanical Properties of Reclaimed Plastic Concrete
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Summary

The objective of the study was to obtain the compressive the tensile and the flexural strengthes,

thermal resistance, chemical resistance and fire resistance of the reclaimed plastic concrete in order
to investigate the feasibility as a new construction material. This reclaimed plastic concrete is a
compositive material whichis composed of sand and blend of 50 % of LDPE(Low density polyet-
hylene) and 50 % of HDPE (High density polyethylene) which are inexpensive and easy to reclaim,

1

The results obtained in the study are summarized as follows :

As the binder content ranging from 20 to 40 % increase, the compresie, the splitting tensile and
the flexural strengthes were increased. The compressive strenzthof the specimen tested was the
highest and flexural strength the next and tensile strength the lowest,

. The compressive, the tensile and flexural strengthes of specimens made of fine sand were higher

than those of coarse sand. The compressive, the tensile and the flexural strengthes of specimens
made of high pressure molding were higher than those of low pressure molding,

. In comparison with different additives, the specimens with carbon black was excellent and B,

H. T. good and ferric oxide poor for thermal resistance,

. In relationship between the flexural strength with varying temperature from -23C to 80T. the

flexural strengthes were decreared as temperature increased at 25%, 30% and 35% of binder
contents, respectively. Especially at 60°C, the flexural strength was significantly decreased.

. The decrement of flexural strengthes and the weight losses after 7 days immersion in acid or alkali

solutions were not significant,

. Fire resistance of the reclaimed plastic concrete was not significantly influenced by the contents

of sand. However, the fire resistance of the reclaimed plastic concrete was depend upon melting
and ignition properties of the binder itself, Therefore, a proper selection of the binder and the
fire retardant are recommended in arder to improve fire resistance of the reclaimed plastic concrete,
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Table-1. Specific Gravity and Ignition Residue
of Reclaimed Polyethylene

Polyethlene | Specific gravity| Ignition residue(%)
LDPE 0.924 1.12
_HOPE 0.942 0
U & m
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Table-2, Quality of Fine Aggregates

Unit

Specific Absorption No.200 sieve | Fineness
Sample gravity (%) weight passing (%) | modulus
(kg / cm®)
Tang-Jin 2.57 1.48 1.629 4.60 2.11
(Sand A)
Seo-San 2.56 1.48 2.37 3.08
(Sand B)
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Fig.1. Gradation Curve of Fine Aggregates
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Table-5. Mix Design of Reclaimed Plastic Conrete

Mix proprtion(Wt %)

Material Specimen No,
1 2 3 4 5 6 7 8 ‘ 9
Sand 79 | 69 | s9 | 735 | 685 | 635 | 685 | 685 | 685
3 LDPE 10 15 20 12.5 15 17.5 15 15 15
Binder
HDPE 10 15 20 12.5 15 17.5 15 15 15
Ferric oxide 1 1 1 1. | 1 1 1 1.5
Additive | Carbon balck 0.5 0.5 0.5 0.5
B.H T. 0.5
Total 100 100 100 100 100 100 100 100 100
Table-6, Shape and Dimension of Specimens

Test Shape Dimension (mm)
Comperessive strength Circular cylinder ¢ 100X 200
Splitting tensile strength Circular cylinder ¢ 100X 200
Flexural strength Rectangular parallelepiped 75X 75X 300

Surface
ur .C . Rectangular parallelepiped 10X 10X 200
Thermal deterioration
resistance Flexural Rectangular parallelepiped
_ : 37.5X37.5 X230
strength Rectangular parallelepiped
Fire resistance Rectangular plate 250X 250X 20
Surface .
. Sur a:c . Rectangular parallepiped 10X'10X 200
Chemical deterioration
resistance Flexural .
Rectangular parallelepiped 37.5X 37.5X 230
strength
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Fig.2. Fire Resistance Test
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Fig.3. Relationship between Compressive Strength Binder content(C,)
and Binder Content ] Fig.5. Relationship between Tensile Strength
Table-7, Strength Ratio between Binder Contents
Ratio( Sand A) Ratio(Sand B)
Strength Binder content(%) Binder content(%)
20 30 40 25 30 35
Comperssive(o¢ 0.88 0.91 1.00 0.83 0.99 1.00
Flexural {0y 0.70 0.91 1.00 0.72 0.89 1.00
Tensile (o) 0.71 0.88 1.00 0.70 0.84 1.00
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Table-8, Ratio between Strengths

7 Ratio(Sand A) Ratio(Sand B)
Strength ratio Binder content(%) Binder content(%)
20 40 25 30 35
Tensile
n 0l4 0.17 0.17 0.16 0.15 0.18
Compressive
Flexural .
Compressive 0.42 0.52 0.53 0.46 0.48 0.54
Tensile
Flexural 0.33 0.32 0.33 0.33 0.32 0.34
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Table-9. Result of Thermal Deterioration Test

Additive Aspect of Deterioration Grade
Unevenness of open surface and fallen
. . wrinkle of sides

Ferric oxide Domed bend Poor
Changing from dack red to lighter color r
1mm diameter of blister in overall surface.

B. H. T. Ionol Twist Good
Changing from light brown to darker color,

Carbon black Q0.5mm diameter of blister in partial surface Excellent

HEsL AT, #AaM aHERmMe QEE &a
BER & 5 ¥ HES Jehiodrh

Asgmel BEMS MFT BiFe) v Hus
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Strength ratio(%)

3. iseaiEn Eam

Mt kil 7 AR TR A peaee o
REBEREE ARo2 FAES #E A #t
b dlgdeh el T pgmho B I mERARS

1701

O Co=25%
A Cb=30%
0 C,—=35%

130+ \\\_

1

=23 0 20 20 80 8
-Temperature T(T)

Fig. 7. Strength ratio Between temperatures

Table-10, Weight Loss after 7Days Immersion
in Acid or Alkail Selutions

Weight loss(%)

Solution Binder content(%)
25 30 35
HCl  (10%) 0.22 0.20 0.18
H,S0,(30%) 0.28 0.22 0.21
NaOH (60%); 0.25 0.23 0.18
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Table-11, Flexural Stréngth after 7 Days Immersion in Acid or Alkail Solutions

Binder Flexural Strength(kg/cm?)
content Water HCI1(10%) H,.S0,.(30%) NaOH(60%)
(%) For each Average | For each Average | For each Average | For each Average
88 .88 83 83 9 69 75 72 80
25 98 100 96 92 95 92 | 83 87 83 82 88 82
109 107 102 89
100 110 89 90 93 100 98 108
30 {114 115 i 93 97 93 110 102 105 109 122 112
116 98 113 123
100 119 89 90 105 109 5 116
35 128 129 121 103 113 102 110 111 109 120 123 117
131 117 113 131
Table-12. Duncan’s Multiple Range Test on Flexural Strength between Acid or Alkali Solutions
Binder Solution Standard
content
(%) HaOH(D) H,SO,(C) HCI(B) Water(A) error (%)
55 D(82} C(83) B(92} A(96) 3.2]
30 B(93) C(105) D(111) A112) 3.85

Notes:Numbers in the barket are flexural strength. 5% of significance

Table-13, Duncan’s Multiple Range Test on Flexural Strength between Binder Contents

. Binder content(%) Standard
Solution _
25(C) 30(B) 35(A) error(SX)
Water C(96) B(111) A(121) 2.1Q
HCI(10%) C(92) B(93] A[102) 216
H,S0,(30%) C(83) B{105] A[109] 2.40
NaOH(60%) C(82] B(112] A(117) 1.81

Notes:Numbers in the barket are flexural strength. 5% of significance
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Table-14, Result of Fire Resistance Test

. . Temperature(TC)
Ignition Time - — o
it (min) Measuring point State.of ignition
condition min
A B C D E
0 22 22 22| 22 22 | Smelliof paraffin after ] minute
5 24 38 48 30 24
(A) 10 28 50 70 42 27
S i3 ; 15 30 61 82 52 30
ﬂpace ° b tcm Vro;n 20 45 871 119 | 78 45 | Deflection of upper surface after
t t
ame to hottom © 30 |46 | 89| 120] 80 | 48 |23 minutes
spectmen 60 | 48 | 90l 122 83| s0
90 49 1 123 89 53
120 50 92 | 124 | 89 55 | Non combustion
(B) 0 23 23 24 | 23 23 | Burning sound after 3 minutes,
. 5 24 34 78 34 24
Bottom of specimen )
. . 10 27 521107 | 52 28 | Upper surface is swelled out
in contact with flame )
1. Ocm dia, of 1 15 32 69 | 131 69 33 | after 10 minutes
(.' ¢m dia, ol tlame . 20 37 86| 1621 83 | 38 |Deflection of upper surface after
circle) 18 minutes
24 41 100|174 | 90 42 | Combustion after 24 minutes
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