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ABSTRAK

Struktur perkerasan jalan berperan penting dalam kelangsungan fungsi
jaringan transportasi karena harus mampu menahan beban lalu lintas yang terus
meningkat. Salah satunya adalah Cement Treated Base (CTB) yang distabilisasi
dengan semen untuk meningkatkan daya dukung dan stabilitas. Pengujian
California Bearing Ratio (CBR) dan uji kuat tekan bebas atau unconfined
compressive strength (UCS) merupakan dua metode yang saling melengkapi dalam
menilai kekuatan dan kemampuan daya dukung lapisan material, khususnya pada
konstruksi jalan raya. Perbedaan kondisi pengujian sering menghasilkan variasi
hasil sehingga menimbulkan kebutuhan untuk mengkaji hubungan antara kedua
parameter tersebut pada variasi kadar semen.

Penelitian ini dilakukan di Laboratorium Fakultas Teknik Universitas
Lambung Mangkurat, menggunakan sampel CTB variasi kadar semen 3,0%—6,0%.
Pengujian CBR dilakukan pada umur 4 hari menggunakan metode mold modified,
sedangkan pengujian UCS dilakukan pada umur 7 hari pada sampel yang sudah
dicetak menggunakan bekisting ukuran 150 x 300 mm. Untuk setiap kadar semen
dibuat tiga benda uji CBR dan tiga benda uji UCS. Seluruh data diuji secara
deskriptif untuk mengamati tren perubahan nilai CBR dan UCS terhadap variasi
kadar semen serta melalui analisis korelasi Pearson dan regresi linear sederhana
untuk mengevaluasi hubungan antara CBR (variabel bebas) dan UCS (variabel
terikat).

Hasil tren menunjukkan adanya peningkatan kekuatan seiring kenaikan
kadar semen: CBR rata-rata naik dari 116,57% (3,0%) menjadi 236,58% (6,0%),
dan UCS rata-rata naik dari 14,71 kg/cm? menjadi 43,66 kg/cm? Secara
keseluruhan, seluruh sampel memenuhi tren peningkatan yang konsisten. Analisis
menunjukkan korelasi sangat kuat antara CBR dan UCS (R = 0,984), dengan
koefisien determinasi (R? = 0,968), dengan persamaan regresi UCS = —16,167 +
0,244 x CBR. Hasil ini mendukung rekomendasi kadar semen optimal untuk lapis
CTB. Pada Cement Treated Base (CTB) penambahan kadar semen meningkatkan
kedua parameter (CBR dan UCS) sehingga CTB menjadi lebih kuat dan lebih
mampu menahan beban. Hasil penelitian ini diharapkan menjadi dasar rekomendasi
kadar semen optimal untuk lapis CTB dan menyediakan persamaan korelasi praktis
yang berguna untuk interpretasi hasil pengujian lapangan dan laboratorium.

Kata kunci: CTB, CBR, UCS, kadar semen, korelasi.
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CORRELATION ANALYSIS OF CALIFORNIA BEARING RATIO (CBR)
AND UNCONFINED COMPRESSIVE STRENGTH (UCS) IN CEMENT
TREATED BASE (CTB) WITH VARYING CEMENT CONTENTS

Muhammad Rijal Sholihin!, Nova Widayanti?
Department of Civil Engineering, Faculty of engineering, Lambung Mangkurat University
JI. Jenderal Achmad Yani Km 35,5 Banjarbaru, Kalimantan Selatan — 70714
E-mail : 'muhamadrijal1912@gmail.com,

ABSTRACT

The road pavement structure plays a vital role in maintaining. One such
structure is the Cement Treated Base (CTB), which is stabilized with cement to
enhance its bearing capacity and stability. California Bearing Ratio (CBR) testing
and the Unconfined Compressive Strength (UCS) test are two complementary
methods used to evaluate the strength and bearing capacity of material layers,
particularly in highway construction. Differences in testing conditions between
these two methods often result in data variations, thereby triggering the need to
thoroughly examine the correlative relationship between CBR and UCS parameters
across various variations of cement content..

This research was conducted at the Laboratory of the Faculty of
Engineering, Universitas Lambung Mangkurat, utilizing CTB samples with
variations in cement content ranging from 3.0% to 6.0%. CBR testing was carried
out at an curing age of 4 days using the modified mold method, while UCS testing
was performed at an curing age of 7 days on samples cast using formwork with
dimensions of 150 x 300 mm. All data were analyzed descriptively to observe the
shifting trends of CBR and UCS values against variations in cement content, as well
as through Pearson correlation analysis and simple linear regression to evaluate
the relationship between CBR (independent variable) and UCS (dependent
variable).

Trend analysis indicates an increase in strength alongside the increase in
cement content: the average CBR rose from 116.57% (at 3.0% cement content) to
236.58% (at 6.0% cement content), and the average UCS increased from 14.71
kg/cm? to 43.66 kg/cm? Overall, all tested samples exhibited a highly consistent
upward trend. Statistical analysis indicated a very strong correlation with a
correlation coefficient of R = 984, a coefficient of determination R?> = (0.968, and a
regression model equation of UCS = —16,167 + 0.244 x CBR. These results
support the recommendation for the optimal cement content for CTB layers. In
Cement Treated Base (CTB), the addition of cement content increases both
parameters (CBR and UCS), making the CTB stronger and more capable of
withstanding traffic loads. The results of this study are expected to serve as a
baseline for recommending the optimal cement content for CTB layers and to
provide a practical correlation formula useful for interpreting both field and
laboratory test results.

Keywords: Cement Treated Base(CTB), California Bearing Ratio(CBR), Cement
Content, Correlation, Unconfined Compressive Strength (UCS).s
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