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ABSTRAK

Glassfiber Reinforced Cement (GRC) merupakan material yang banyak digunakan
pada bangunan karena memiliki bobot ringan dan ketahanan yang baik, namun
masih memiliki keterbatasan pada aspek kuat lentur, daya serap air, serta
penggunaan fiberglass yang kurang ramah lingkungan. Penelitian ini bertujuan
menentukan komposisi optimum serbuk kaca sebagai substitusi parsial semen dan
serat bambu sebagai substitusi parsial fiberglass, serta menganalisis pengaruhnya
terhadap kuat lentur, ketahanan api, densitas, daya serap air, dan visualisasi
pembebanan menggunakan perangkat lunak ANSYS. Metode yang digunakan
adalah penelitian eksperimental dengan empat variasi campuran (V0, V1, V2, dan
V3). Pengujian meliputi kuat lentur, ketahanan api, densitas, daya serap air, serta
simulasi numerik menggunakan ANSYS Workbench 2020 R2 melalui parameter
Total Deformation, Normal Stress, dan Maximum Principal Stress. Hasil penelitian
menunjukkan bahwa variasi V1 dengan komposisi 5% serbuk kaca sebagai
substitusi parsial semen dan 30% serat bambu sebagai substitusi parsial fiberglass
memberikan performa terbaik berdasarkan kombinasi sifat mekanik, sifat fisik, dan
isolasi termal. Variasi tersebut menghasilkan kuat lentur tertinggi sebesar 30,167
kgf/cm?, meningkat 31,48% dibandingkan variasi kontrol, densitas tertinggi sebesar
2,06 g/cm?®, daya serap air terendah sebesar 7,83%, serta suhu akhir pengujian
ketahanan api terendah sebesar 339,6°C. Sementara itu, variasi V3 menghasilkan
stabilitas ketahanan api terbaik dengan total panjang retakan terendah sebesar 4,4
cm. Hasil simulasi ANSYS menunjukkan pola distribusi deformasi dan tegangan
yang sejalan dengan mekanisme pembebanan lentur, dengan konsentrasi tegangan
tarik maksimum berada pada permukaan bawah di sekitar tengah bentang yang
berpotensi menjadi lokasi awal terjadinya retak.

Kata kunci: plafon GRC, serbuk kaca, serat bambu, kuat lentur, ketahanan api,
ANSYS.



ABSTRACT

Glass Fiber Reinforced Cement (GRC) ceiling panels are widely used in building
construction due to their lightweight characteristics and good durability. However,
conventional GRC ceilings still have limitations in terms of flexural strength, water
absorption, and the use of fiberglass, which is less environmentally friendly. This
study aimed to determine the optimum composition of glass powder as a partial
cement substitute and bamboo fiber as a partial fiberglass substitute, as well as to
analyze their effects on flexural strength, fire resistance, density, water absorption,
and loading visualization using ANSYS software. The research employed an
experimental method with four mixture variations (V0, VI, V2, and V3). The tests
included flexural strength, fire resistance, density, water absorption, and numerical
simulation using ANSYS Workbench 2020 R2 through the Total Deformation,
Normal Stress, and Maximum Principal Stress parameters. The results showed that
variation V1, consisting of 5% glass powder as a partial cement substitute and 30%
bamboo fiber as a partial fiberglass substitute, exhibited the best overall
performance in terms of mechanical properties, physical properties, and thermal
insulation. This variation achieved the highest flexural strength of 30.167 kgf/cm?,
representing a 31.48% increase compared to the control specimen, the highest
density of 2.06 g/cm? the lowest water absorption of 7.83%, and the lowest final
temperature in the fire resistance test of 339.6°C. Meanwhile, variation V3
demonstrated the best fire resistance stability, with the shortest total crack length
of 4.4 cm. The ANSYS simulation results revealed deformation and stress
distribution patterns consistent with the flexural loading mechanism, with the
maximum tensile stress concentrated at the bottom surface near the mid-span,
indicating the most critical location for crack initiation.

KEYWORDS: ANSYS, bamboo fiber, fire resistance, flexural strength, glass powder,
GRC ceiling.
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