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Mechanical Properties of Lightweight Mortar in Accordance with
the Particle Size and Replacement Ratio of the Wasted Tire Chip
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This study is basic experiment which prevents indiscriminate reclamation and recycles the wasted tire in order to solve environmental
pollution according to generation rate of the wasted tire from recently industrial development. By applying as the substitute material
of the lightweight aggregate among the constructional materials in order to evaluate the lightness of the wasted tire chip and suggest
the recycling plan of the wasted tire chip. The prior experiment did the replacement ratio of the wasted tire with 20%, 40%, 60%, 80%,
100%, etc. and made a study on the strength and density properties. Based on the prior experiment of wasted tire, the replacement
ratio was fixed at 15, 20, 25%, particle size of wasted tire was fixed at 0.2, 0.8, 1~2, 3~5, 5~7(mm). As a result, it is supposed that the best
replacement ratio and particle size are 15% and 1~2mm, respectively.
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Table 1. Ratio of waste tires

Rubber(%) Stiffeners and cord(%)
Small tire 82 ~ 87 13 ~ 18
Large tire 72 ~ 77 23 ~ 28
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Fig 1. Waste tire chip size

HEOI0] 229 Xgtent Yx=7(of mE

Table 2. Properties of waste tire chip
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Density
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Table 3. Experimental plan
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Experimental factor

Experimental level

Binder conditions

Cement, Fine aggregate, Waste tire chip 3

Waste tires ratio |0, 20, 40, 60, 80,

100(Wt.%)

Curing conditions |Water curing(20+2C)

Table 4. Trial mixture

W/B(%)| C(g) W(g) S(g) Waste tire chip(g)
3,600 0
2,880 720
55 1,200 660 2,160 1,440
’ 1,440 2,160
720 2,880
0 3,600
4.2 MM Az
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Fig. 2. Compressive strength of waste tire chip according to
replacement ratio
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Fig. 3. Flexural strength of waste tire chip according to replacement
ratio
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Fig. 4. Density of waste tire chip according to replacement ratio
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Fig. 5. Mortar mixing method of waste tires

Table 5. Experimental plan

Experimental

factor Experimental level

Binder conditions | Cement, Fine Aggregate, Waste tire chip| 3

Waste tires ratio 0, 15, 20, 25(wt.%) 4
Waste tire 0.2 0.8, 12, 3-5, 5~7(mm) 5
powder size

Curing conditions Water curing(20+2°C) 1

W/B 55% 1

Compressive strength, Flexural strength,

Test items Density, Absorption, Setting time >
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Fig. 6. Setting time of waste tire chip according to replacement ratio
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Fig. 7. Density of waste tire chip according to replacement ratio
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