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ABSTRAK

Balok beton bertulang pada penampang kecil sering memerlukan tulangan
rangkap karena keterbatasan dimensi. Namun kontribusi tulangan tekan terhadap
kapasitas momen kerap dianggap kecil, sehingga perlu dikaji secara rasional.
Penelitian ini menganalisis secara teoretis kontribusi tulangan tekan terhadap
kapasitas nominal momen (Mn) balok beton 15%15 ¢m dengan variasi tulangan
tarik, serta membandingkan tulangan tekan baja dan bambu.

Analisis mengacu pada SNI 2847:2019 dan ISO 22157:2019. Model
penampang menggunakan b=150 mm, h=150 mm, selimut 20 mm, sengkang @8,
tulangan atas 2010 (alternatif baja atau bambu), serta variasi tulangan tarik baja
2010, 2012, 2014, 2016, 2019, dan 2022. Parameter yang dihitung meliputi
kedalaman garis netral (c) terhadap d’, Mn, dan persentase kontribusi tulangan
tekan.

Hasil menunjukkan ¢ meningkat seiring bertambahnya diameter tulangan
tarik. Pada 20010-2014, c<d’ sehingga tulangan atas berada pada zona tarik dan
kontribusi tekan 0%. Mulai 2016 (c>d’) tulangan atas berfungsi sebagai tulangan
tekan. Kontribusi tulangan tekan baja meningkat dari 1,051% (2016) menjadi
13,316% (2022), sedangkan bambu jauh lebih kecil, 0,080% hingga 1,139%.
Secara umum Mn cenderung menurun pada diameter tulangan tarik yang lebih
besar akibat pergeseran garis netral yang mengecilkan lengan momen internal.

Kesimpulannya, pada balok penampang kecil tulangan tekan baru efektif
ketika c>d’, dan tulangan tekan baja memberikan peningkatan kapasitas yang lebih
nyata dibanding tulangan tekan bambu.

Kata kunci: balok beton bertulang, tulangan tekan, garis netral, momen nominal,
bambu.
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ABSTRACK

Reinforced concrete beams with small cross-sections often require doubly
reinforced configurations due to dimensional limitations. However, the
contribution of compression reinforcement to flexural capacity is frequently
considered insignificant, thus requiring rational evaluation. This study
theoretically analyzes the contribution of compression reinforcement to the
nominal moment capacity (Mn) of a 15%15 cm reinforced concrete beam with
variations in tensile reinforcement, and compares steel and bamboo as
compression reinforcement materials.

The analysis refers to SNI 2847:2019 and 1SO 22157:2019. The cross-
sectional model uses a beam width of 150 mm, height of 150 mm, concrete cover
of 20 mm, 98 stirrups, and top reinforcement of 2010 (either steel or bamboo),
with variations of steel tensile reinforcement consisting of 2010, 2012, 2014,
2016, 2019, and 2022. The parameters evaluated include the neutral axis depth
(c) relative to d’, nominal moment capacity (Mn), and the percentage contribution
of compression reinforcement.

The results indicate that the neutral axis depth increases with larger
diameters of tensile reinforcement. For 2010-2014, ¢ < d’, causing the top
reinforcement to remain in the tension zone and resulting in zero compression
contribution. Starting from 2016 (c > d’), the top reinforcement functions as
compression reinforcement. The contribution of steel compression reinforcement
increases from 1.051% (2016) to 13.316% (2022), whereas bamboo compression
reinforcement shows a significantly lower contribution, ranging from 0.080% to
1.139%. In general, Mn tends to decrease with increasing tensile reinforcement
diameter due to the inward shift of the neutral axis, which reduces the internal
moment arm.

In conclusion, for beams with small cross-sections, compression
reinforcement becomes effective only when ¢ > d’, and steel compression
reinforcement provides a more substantial increase in moment capacity compared
to bamboo compression reinforcement.

Keywords: reinforced concrete beam, compression reinforcement, neutral axis,
nominal moment, bamboo.
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