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ABSTRAK

Studi Penelitian Pengaruh Penambahan Air Semen Pada Beton Ready-Mix
Mutu Beton F’c = 30 MPa Terhadap Sifat Mekanis Dan Sifat Fisis.
Julia Dody, Dr. Yosimson P. Manaha, ST., MT., Nenny Roostrianawaty, ST., MT.

Beton ready-mix merupakan salah satu material utama dalam konstruksi
modern yang menuntut mutu tinggi, konsistensi, dan keandalan dalam setiap
proses pengerjaan. Namun, di lapangan sering terjadi praktik penambahan air
secara langsung ke dalam campuran beton saat proses pengecoran untuk
meningkatkan workability. Praktik ini umumnya dilakukan tanpa pengawasan
teknis yang memadai, sehingga dapat menyebabkan penurunan kualitas beton,
khususnya dalam hal kekuatan tekan, kerapatan, serta daya tahan beton dalam
jangka panjang. Oleh karena itu, penelitian ini dilakukan untuk mengetahui sejauh
mana pengaruh penambahan air dan semen (dengan perbandingan tetap) terhadap
sifat mekanis dan fisis beton ready-mix mutu f’c = 30 MPa, serta untuk
mengevaluasi batas optimal penambahan air-semen yang masih dapat diterima
tanpa menurunkan kualitas beton.

Penelitian ini dilaksanakan secara eksperimental di Laboratorium Bahan
Konstruksi, Institut Teknologi Nasional Malang. Benda uji yang digunakan
berupa silinder beton berukuran Ø15 cm × 30 cm, dengan total 30 benda uji yang
terbagi dalam lima variasi penambahan air-semen, yaitu 0%, 2%, 4%, 6%, dan 8%
terhadap campuran beton awal. Setiap variasi diuji dengan tiga pengujian utama,
yaitu kuat tekan (compressive strength), modulus elastisitas (modulus of elasticity),
dan porositas, serta uji slump untuk mengetahui kemudahan pengerjaan
(workability). Pengujian dilakukan pada umur beton 22, 24, dan 25 hari,
kemudian hasilnya dikonversi menjadi setara umur 28 hari berdasarkan ketentuan
dalam Standar Nasional Indonesia (SNI).

Hasil penelitian menunjukkan bahwa penambahan air-semen cenderung
memberikan efek negatif terhadap sifat mekanis dan fisis beton. Variasi 0%
menghasilkan performa terbaik dengan kuat tekan rata-rata 27,78 MPa, modulus
elastisitas 21.245,32 MPa, dan porositas terendah sebesar 0,1839%. Sebaliknya,
performa terendah tercatat pada variasi 8% dengan kuat tekan 23,34 MPa,
modulus elastisitas 18.670,43 MPa, dan porositas tertinggi 0,1916%. Variasi hasil
juga dipengaruhi oleh umur pengujian dan ketelitian dalam proses pencampuran
di laboratorium maupun di lapangan.

Kata kunci: beton ready-mix, penambahan air-semen, kuat tekan, modulus
elastisitas, porositas, slump, mutu beton.
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ABSTRACT

Research Study On The Effect Of Water-Cement Addition On The
Mechanical And Physical Properties Of Ready-Mix Concrete With A
Strength Grade Of F’c = 30 Mpa
Julia Dody, Dr. Yosimson P. Manaha, ST., MT., Nenny Roostrianawaty, ST.,
MT.

Ready-mix concrete is one of the primary materials in modern
construction, requiring high quality, consistency, and reliability throughout the
execution process. However, in practice, additional water is often added
directly on-site during casting to improve workability. This practice is
generally carried out without adequate technical supervision, potentially
leading to reduced concrete quality, particularly in terms of compressive
strength, density, and long-term durability. Therefore, this study aims to
determine the effect of adding water and cement (at a fixed ratio) on the
mechanical and physical properties of ready-mix concrete with a target
strength of f’c = 30 MPa, and to evaluate the optimal limit of water-cement
addition that still maintains acceptable concrete performance.

This experimental research was conducted in the Construction Materials
Laboratory at Institut Teknologi Nasional Malang. The test specimens used
were cylindrical concrete samples measuring Ø15 cm × 30 cm, with a total of
30 specimens divided into five variations of water-cement addition: 0%, 2%,
4%, 6%, 8% of the original mix. Each variation was tested for three main
parameters: compressive strength, modulus of elasticity, and porosity, along
with a slump test to assess workability. Testing was carried out at the concrete
ages of 22, 24, and 25 days, and the results were converted to the equivalent of
28-day strength according to the Indonesian National Standard (SNI).

The results show that limited water-cement addition can have a negative
effect on the mechanical and physical properties of concrete. The 0% variation
produced the best performance with an average compressive strength of 27,78
MPa, modulus of elasticity of 21.245,32 MPa, and the lowest porosity of
0.1839%. In contrast, the lowest performance was observed at the 8%
variation, with a compressive strength of 23,34 MPa, modulus of elasticity of
18.670,43MPa, and the highest porosity of 0.1916%. Result variation was also
influenced by testing age and precision in the mixing process, both in the
laboratory and on-site.

Keywords: ready-mix concrete, water-cement addition, compressive strength,
modulus of elasticity, porosity, slump, concrete quality.
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DAFTAR NOTASI

f’c = Kuat Tekan Benda Uji (MPa)

f.a.s = Rasio air-semen

P = Beban Tekan Maksimum (N)

B = Berat Piknometer diisi air

Bj = Berat contoh kering permukaan jenuh

Bk = Berat contoh kering oven

A = Luas Bidang Tekan (mm²)

R = Jari-jari silinder (mm)

d = Diameter Silinder (mm)

t = Tinggi silinder (mm)

Ec = Modulus Elastisitas (kg/cm²)

W = Berat Benda Uji (kg)

l = Tinggi Benda Uji (cm)

Δl = Perubahan Tinggi Benda Uji (cm)

M = Momen (N.mm)

P = Angka Porositas

X = Subjek pada variable bebas yang mempunyai nilai tertentu

Y = Variabel terikat

n = Banyaknya pasangan data X dan Y
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