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ABSTRACT 

 

In Indonesia, there is an increasing demand for building materials, especially concrete which 

is popularly used to construct bridges, houses, buildings, and highways because it is cheap and easy 

to form. However, concrete has weaknesses in resisting tensile loads and the repeated use of 

aggregates leads to a reduction in natural resources. This study investigates the use of waste rubber 

sandals as an alternative to coarse gravel in concrete to reduce environmental damage and add 

economic value to construction projects through experimental concrete strength testing. From the 

data analysis and discussion in the previous chapter regarding the use of rubber sandal waste with 

variations of 0%, 5%, and 10%, the results of compressive strength testing on normal concrete at the 

age of 28 days were 440 kN (f'c 24.91 MPa), while in variation 1 rubber sandal waste 5% was 297 

kN (f'c 16.82 MPa) and in variation 2 rubber sandal waste 10% was 248 kN (f'c 14.04 MPa). 
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INTRODUCTION 

 

The demand for building materials in Indonesia is increasing, especially concrete used in 

construction such as bridges, houses, buildings, and highways because of its low price and ease of 

forming. However, concrete is weak against tensile loads and the repeated use of aggregates from 

the soil causes depletion of natural resources. This study explores the use of rubber sandal waste as 

a substitute for coarse gravel in concrete to reduce environmental impacts and provide economic 

value to construction projects, with experimental concrete strength tests. 
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METHODS 

 

 
Figure 2. Research Flowchart 

 

This study uses an experimental research design, including independent and dependent 

variables. Rubber sandal waste used as a partial replacement of coarse aggregate in concrete 

composition is the independent variable in this study. In this study, f´c 25 MPa which is equivalent 

to K-300, is the dependent variable. 

 

Table 1. Number of Cylindrical Test Objects 

 
 

The instruments used in this study include electronic weighing, cylindrical concrete 

mold, concrete mixer, concrete compression tester, Los Angeles abrasion machine, sieve 

analysis, rubber hammer, oven, Abram cone, slump test base plate, meter, wheelbarrow, small 

shovel. 
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Figure 3. Sieve Analysis 

 

The concrete mix design process involves selecting and determining the proportions of 

materials to create concrete that has optimal strength, high durability, and is cost efficient. Challenges 

in designing a concrete mix include variations in material quality, lighting conditions at the job site, 

and the specific requirements of the project, making this a complex task. A thorough understanding 

of the characteristics of materials, concrete, and pavement techniques is required. Referring to the 

SNI 03-2834-2000 standard, the general concrete mix design for the project is projected to have a 

compressive strength f'c of 25 MPa or equivalent to K-300, setting the ratio or composition of 

materials that are essential to achieve the desired compressive strength. 

 

Table 2. Concrete f´c 25 MPa For 1 Cylinder 

 

 
 

RESULTS AND DISCUSSION 

 

This chapter will explain the data analysis that has been carried out from the results of the 

tests that have been carried out. The compressive strength results of ordinary concrete and concrete 

made with rubber sandal waste substitution will be compared in this study. 

Using the Los Angeles abrasion machine, the researchers tested the aggregates through 

various methods, such as specific gravity measurement, gradation analysis, and coarse aggregate 

wear testing. Furthermore, the prepared samples underwent a compressive strength test with a 

compression tester and a slump test. 
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Table 3 Results of Coarse Aggregate Sieve Analysis Test 

 
 

Table 4 Results of Specific Gravity and Absorption Test of Coarse Aggregate 

 
 

Table 5 Coarse Aggregate Wear Test Results 

 
 

Using SNI 03-2834-2000 on "Procedures for Making Normal Concrete Mixture Plans" as a 

guide, this concrete mix design attempts to ensure the amount or composition of elements needed for 

concrete preparation. The test results will be evaluated at 7, 14, and 28 days, based on the results of 

the mix design for a single cylindrical test object measuring 15 cm x 30 cm. 

The standard quality of the mix design for 25 MPa is comparable to K-300. Special plan 

provisions: 

1) Planned concrete quality = f'c 25 MPa 

2) Cylinder test object = Ø 15 cm x 30 cm 

3) Standard deviation = 7 MPa 



MULTISCIENCE 
MEI - AGUSTUS 2024 

E-ISSN 22722 - 2985 

46 

 

 

4) Cement type = type 1 

5) Slump height is set = 10 ± 2 cm 

6) Maximum FAS value = 0.6 

7) Minimum cement content = 275 kg / m3 

8) Sand density = 2.54 

9) Split density = 2.56 

10) Maximumgrainsize=40mm 

 

 
Figure 4. Graph of % Sand to Total Aggregate Content Recommended for Maximum Grain 

Size of 40 mm 

 

Rubber Substitute Material 

For the use of fine aggregate substitute material using rubber sandal waste of 5% and 10%. 

The specific gravity of rubber sandals can be seen below, 

1) The specific gravity of rubber sandal waste needed as a substitute for fine aggregate is 5% 

= 5% rubber sandal waste. weight of fine aggregate. cylinder volume 

= 0.17 kg 

2) The specific gravity of rubber sandal waste needed as a substitute for fine aggregate is 10% 

= 10% rubber sandal waste. weight of fine aggregate. cylinder volume 

= 0.34 kg 

The concrete samples were tested for compressive strength after 7, 14, and 28 days using a 

compression test machine. This tool uses a digital display to show the value in kN. In addition to 

Table 6 to Table 8, the data on the results of the concrete compressive strength test can be seen in 

Figures 5 and 6 below. 

 

Table 6 Compressive Strength Analysis Test of 7-Day-Old Cylinder Concrete Load 
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Table 7 Compressive Strength Analysis Test of 14-Day-Old Cylinder Concrete Load 

 
 

Table 8 Compressive Strength Analysis Test of 28-Day-Old Cylinder Concrete Load 

 
 

 
Figure 5. Normal Concrete Compression Test Bar Diagram, Variation 1 and Variation 2 

 

 
Figure 6. Normal Concrete Compression Test Graph, Variation 1 and Variation 2
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CONCLUSIONS 

From the data analysis and discussion in the previous chapter regarding the use of rubber sandal waste 

with variations of 0%, 5%, and 10%, the results of the compressive strength test on normal concrete at the age 

of 28 days were 440 kN (f'c 24.91 MPa), while in variation 1, 5% rubber sandal waste was 297 kN (f'c 16.82 

MPa) and in variation 2, 10% rubber sandal waste was 248 kN (f'c 14.04 MPa). 
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