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ABSTRAK 

 

Beton yang digunakan pada pembangunan konstruksi saat ini dituntut 

menjadi material beton yang harus bermutu tinggi sehingga umumnya dibuat 

dengan jumlah semen yang lebih banyak dan tentunya akan sangat berdampak bagi 

lingkungan sekitar. Oleh karena itu peneliti ingin mencari solusi untuk membuat 

beton mutu tinggi yang ramah lingkungan dengan bahan filler material kuarsa. 

Pembuatan mortar beton mutu tinggi berbahan filler material kuarsa yang dibuat 

dengan variasi faktor air semen dan gradasi pasir bertujuan untuk mengetahui 

seberapa besar pengaruh faktor air semen dan gradasi pasir terhadap kuat tekan 

mortar beton mutu tinggi. 

Benda uji yang digunakan berupa mortar dengan ukuran 5x5x5 cm dan akan 

dilakukan pengujian kuat tekan pada umur 28 hari. Benda uji berjumlah 75 buah 

yang dibagi menjadi 4 populasi. Variasi faktor air semen yang digunakan yaitu 0,35, 

0,4, dan 0,45 sedangkan variasi gradasi pasir yang digunakan yaitu zone 1, zone 2, 

zone 3 dan zone 4 dengan kadar filler material kuarsa 10%. Pengujian kuat tekan 

mortar beton dilakukan menggunakan alat uji Compressive Strenght Of Hydraulic 

Cement Mortar berdasarkan standar ASTM C109. 

Dari hasil penelitian menunjukan bahwa  penggunaan faktor air semen 0,35 

dengan gradasi zona 4 (pasir halus) mempunyai kuat tekan tertinggi yaitu 64,17 

Mpa dengan penggunaan kadar filler kuarsa sebesar 10%. Sedangkan kuat tekan 

terendah terdapat pada penggunaan faktor air semen 0,45 dengan gradasi zona 3 

(Pasir agak halus) yaitu sebesar 35,71 Mpa. Sehingga dapat disimpulkan semakin 

rendah faktor air semen dan semakin halus penggunaan suatu agregat maka kuat 

tekan semakin tinggi. 
 

Kata kunci : Kuat Tekan, Mortar Beton Mutu Tinggi, Faktor Air Semen, Gradasi Pasir, 

Filler Kuarsa. 
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THE EFFECT OF CEMENT WATER AND SAND GRADING FACTORS ON 

THE COMPRESSIVE STRENGTH OF HIGH QUALITY CONCRETE 

MORTAR WITH QUARTZ FILLER MATERIAL 

 

Maikel Kissya1, Dionisius T Arry Bramantoro2, Nila Kurniawati3 
 

 

ABSTRACT 

 

Concrete used in construction is currently required to be a concrete material 

that must be of high quality so that it is generally made with a higher amount of 

cement and of course it will have a huge impact on the surrounding environment. 

Therefore, researchers want to find a solution to make environmentally friendly 

high-strength concrete with quartz as a filler material. The manufacture of high 

quality concrete mortar made from quartz filler material made with variations in 

water cement and sand gradation factors aims to determine how much influence 

the water cement factor and sand gradation have on the compressive strength of 

high quality concrete mortar. 

The test object used is a mortar with a size of 5x5x5 cm and will be tested for 

compressive strength at the age of 28 days. There are 75 test objects which are 

divided into 4 populations. Variations in the water-cement factor used were 0.35, 

0.4, and 0.45 while the variations in the sand gradation used were zone 1, zone 2, 

zone 3 and zone 4 with a 10% quartz filler content. The compressive strength test 

of concrete mortar was carried out using a Compressive Strength Of Hydraulic 

Cement Mortar based on ASTM C109 standard. 

The results showed that the use of water cement factor 0.35 with gradation 

zone 4 (fine sand) had the highest compressive strength of 64.17 MPa with the use 

of a quartz filler content of 10%. While the lowest compressive strength is found in 

the use of water cement factor of 0.45 with a gradation of zone 3 (slightly fine sand) 

which is 35.71 MPa. So it can be concluded that the lower the cement water factor 

and the smoother the use of an aggregate, the higher the compressive strength. 

 

Keywords : Compressive Strength, High Quality Concrete Mortar, Water Cement 

Factor, Sand Gradient, Quartz Filler 
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