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ABSTRACT 

 

The idea of environmental conservation has influenced the development of more 

environmentally friendly construction technologies, with the integration of natural materials such as 

rubber seed waste into construction materials. The construction industry faces challenges from 

production waste and material requirements that increase with population growth. Utilizing waste as 

an alternative material not only reduces pollution but also helps conserve non-renewable natural 

resources, such as replacing sand with rubber seeds in concrete mixes. The results of compressive 

strength testing on normal concrete at the age of 28 days reached 440 kN (f´c 24.91 Mpa), while 

variation 1 of 5% rubber seed waste reached 310 kN (f´c 17.55 Mpa), and variation 2 of 10% rubber 

seed waste reached 276 kN (f´c 15.63 Mpa).  The compressive strength of concrete using rubber seed 

waste as a fine aggregate substitution with a 5% variation obtained an average compressive strength 

at the age of 7, 14, and 28 days of 8.72 MPa, 15.06 MPa and 17.55 Mpa. The compressive strength 

of concrete using rubber seed waste as a substitute for fine aggregate with a 10% variation obtained 

the average compressive strength at the age of 7, 14, and 28 days of 7.81 MPa, 12.63 MPa, and 15.63 

Mpa. It does not meet the SNI 1974-2011 standard that the compressive strength of fc'25 concrete 

plan at the age of 7 days is 60% with a value of 15.06 MPa, the age of 14 days is 84% with a value 

of 21.06 MPa, the age of 28 days is 100% with a value of 24.91 MPa. 
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INTRODUCTION 

 

The idea of environmental conservation has influenced the development of more 

environmentally friendly construction technologies, with the integration of natural materials such as 

rubber seed waste into construction materials. The construction industry faces challenges from 

production waste and increasing material needs as the population grows. 

Utilizing waste as an alternative material not only reduces pollution but also helps conserve 

non-renewable natural resources, such as replacing sand with rubber seeds in concrete mixes. 

 

METHODS 

 

An experimental design combining independent and dependent variables was used to conduct 

this investigation. The independent variable of this study included the use of rubber seed residue as 

a partial replacement for split concrete. In this study, standard concrete with a strength of 25 MPa, 

or equivalent to K-300, was the dependent variable. 
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Table 1. Total Test Cylinder Samples 

 
 

The research instruments include digital weighting, cylindrical concrete molds, concrete 

mixers, concrete compressive strength testing tools, Los Angeles abrasion machines, analysis shieve, 

rubber hammers, ovens, Abram cones, 16 mm diameter and 600 mm long 1 stick, slump test base 

plate, meter, cart, cement scoop. 

 

 
Figure 3. Concrete Load Compressive Strength Test Equipment 

 

Research Flowchart 

 
Figure 4. Research Flowchart 
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In addition to functioning as a data search procedure for the concrete mix design process, 

testing is carried out to ensure that the quality of the material meets the relevant standards for each 

test. 

Among the experiments carried out include: aggregate density and absorption experiments, 

sieve passing tests, aggregate sieve tests, aggregate water content tests, aggregate specific gravity 

and porosity tests. 

Job design mix, Table 2 below shows the volume of each test cylinder sample. 

Table 2 Concrete f´c 25 MPa for 1 Cylinder 

 
To make concrete, first calculate and record the material requirements according to the mix 

design and the number of test objects to be made. Weigh all materials based on these calculations, 

prepare a concrete mixer in a flat place and close to the drain. Add water and cement alternately into 

the mixer, followed by sand. After mixing, add split stone and replacement material. Let the mixture 

stir for about 5 minutes until evenly distributed. Pour the concrete mixture into a tray plate to facilitate 

slump testing.  

For slump testing, first wet the abram cone and other equipment. Install the cone with the 

larger opening at the bottom on the base plate. When filling, the operator holds the mold from the 

steps and fills it with freshly mixed concrete from the mixer. Divide the concrete into three layers, 

stab each layer at least 25 times with a skewer without touching the base plate. After compacting, lift 

the Abram cone vertically and carefully within 5 ± 2 seconds, then measure the reduction in concrete 

height using a meter. Calculate the slump value by dividing the reduction in height by the height of 

the concrete after settlement. Record and document the slump test results. 

To make the concrete test specimen, clean the excess concrete from the inside of the cube 

mold and lubricate it with oil using a brush. Pour fresh concrete from the mixer into the mold using 

a cement trowel. Fill the mold with three layers of concrete, piercing each layer at least 25 times if 

the sample diameter is 150 cm. Fill the mold to the top and smooth the top surface with a cement 

trowel. Repeat this step for the next mold until all are filled. 

 

RESULTS AND DISCUSSION 

 

This chapter summarizes the analysis of compressive strength testing between ordinary 

concrete and concrete with rubber seed waste. In addition to splitting wear testing with the Los 

Angeles abrasion machine for aggregates, this study also uses gradation and specific gravity analysis. 

The compressive strength of concrete is measured using a compression test machine on new concrete 

mixtures and samples that have been produced. 

The results of material inspections, including aggregate test analysis, fresh concrete, and 

hardened concrete, were obtained from the Concrete Technology Laboratory of Krisnadwipayana 

University, Jakarta. The results of the tests and analyses are then presented in this chapter as graphs 

and tables. 

 

 

 

 



MULTISCIENCE 
MEI - AGUSTUS 2024 

E-ISSN 22722 - 2985 

52 

 

 

Table 3 Results of Sand Gradation Tests 

 
There are 2 (two) methods for testing mud and sand clay content: volume and weight. 

 

Table 4 Average Content of Sand Mud 

 
The results of the specific gravity and absorption test of concrete sand for concrete mixtures 

are shown in Table 5 below. 

 

Table 5 Results of Specific Gravity & Absorption Test of Sand 

 
For the experiment, the mixture proportion with the shrinkage number was added. The 

mixture shrinkage number is around 10% - 20%, taken 15%, so that the mixture proportion with the 

shrinkage number is obtained as follows: 
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Table 6 Mixture Proportion with Shrinkage Number 

 
Rubber Substitute Material 

For the use of sand substitute materials using rubber seeds of 5% and 10%. The specific 

gravity of rubber seeds can be seen below, 

1) The specific gravity of rubber seeds needed as a substitute for sand is 5% 

= 5% rubber seeds. weight of sand. cylinder volume 

= 0.17 kg 

2) The specific gravity of rubber seeds needed as a substitute for sand is 10% 

= 10% rubber seeds. weight of sand. 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 7 to Table 9, the data from the concrete compressive strength test can be seen in Figures 5 and 

6 below. 

 

Table 7 Test Analysis of Compressive Strength of Concrete Cylinder Loads at 7 Days 
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Table 8 Compressive Strength Analysis Test of 14-Day-Old Cylinder Concrete Load 

 
 

Table 9 Compressive Strength Analysis Test of 28-Day-Old Cylinder Concrete Load 

 
 

 
Figure 5. Normal Concrete Compression Test Bar Diagram, Variation 1 and Variation 2 
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Figure 6. Normal Concrete Compression Test Graph, Variation 1 and Variation 2 

 

CONCLUSIONS 

The results of the compressive strength test on normal concrete at the age of 28 days reached 

440 kN (f´c 24.91 Mpa), while variation 1 of 5% rubber seed waste reached 310 kN (f´c 17.55 Mpa), 

and variation 2 of 10% rubber seed waste reached 276 kN (f´c 15.63 Mpa). The compressive strength 

of concrete using rubber seed waste as a substitute for fine aggregate with a variation of 5% obtained 

an average compressive strength at the ages of 7, 14, and 28 days of 8.72 MPa, 15.06 MPa and 17.55 

Mpa. The compressive strength of concrete using rubber seed waste as a substitute for fine aggregate 

with a variation of 10% obtained an average compressive strength at the ages of 7, 14, and 28 days 

of 7.81 MPa, 12.63 MPa, and 15.63 Mpa. It does not meet the SNI 1974-2011 standard that the design 

compressive strength of fc'25 concrete at 7 days is 60% with a value of 15.06 MPa, at 14 days is 84% 

with a value of 21.06 MPa, at 28 days is 100% with a value of 24.91 MPa. 
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