5.1

BABV

KESIMPULAN DAN SARAN

Kesimpulan

Penelitian mengenai Pengaruh Variasi Komposisi Superplasticizer dan Serat

Rumput Payung (Cyperus Alternifolius) Terhadap Flowability Beton Cetak 3

Dimensi (3DPC), menghasilkan kesimpulan sebagai berikut:

1.

5.2

Penambahan superplasticizer terbukti meningkatkan nilai flowability 3DPC
karena mekanisme kerja dari superplaticizer yang mencegah penyatuan antar
partikel dalam beton. Semakin tinggi persentase superplasticizer, nilai
flowability meningkat.

Penambahan serat rumput payung (Cyperus alternifolius) menunjukan
pengaruh terhadap nilai flowability 3DPC karena serat menyerap air dalam
beton sehingga kadar air bebas menurun. Semakin tinggi persentase serat,
maka nilai flowablity beton cenderung menurun.

Saran

Saran untuk penelitian selanjutnya adalah:

Diperlukan peningkatan alat uji extrude sehingga beban yang digunakann
mendekati penggunaan di lapangan.

Diperlukan pengujian terhadap extrudability dan buildability dari beton agar

memenuhi persyaratan material beton untuk 3D printing.

48



DAFTAR PUSTAKA

Ahmad, Jawad, Ali Majdi, Ahmed Farouk Deifalla, Nabil Ben Kahla, and Mohammed
A. El-Shorbagy. 2022. “Concrete Reinforced with Sisal Fibers (SSF): Overview of
Mechanical and Physical Properties.” Crystals 12(7). doi:10.3390/cryst12070952.

Alfres Filho, Ricardo dos Santos, Qingling Yu, and Jos Brouwers. 2021. “Rheological
Study Comparing Different Superplasticizers Used for 3D Printable Concrete
Mixes.” Construction and Building Material 287.
https://ssrn.com/abstract=4456964.

Anonim. 2024. “Cyperus Alternifolius.”
https://www.urbanjungle.uk.com/product/cyperus-alternifolius/#&gid=1&pid=1.

Badan Standar Nasional. 2002. Metode Pengujian Kuat Tekan Mortar Semen Hidrolik.
Jakarta.

Baloch, M. Y., M. A. Khan, Khan. R. A., Z. Ali, and A. H. Shah. 2021. “Bio-based Fibers
and Their Role in Sustainable Construction.” Construction and Building Materials.

Cahyadi, Yohanes Sri Aji Dwi, Benedictus Sonny Yoedono, and D. J. Djoko Herry
Santjojo. 2020. “Komposit, Rumput Payung Perkuatan Lentur Balok Perbaikan
Struktur Eksternal.” Repisitory UWWK.

Chen, Hao, Daobo Zhang, Peng Chen, Ning L1, and Arnaud Perrot. 2023. “A Review of
the Extruder System Design for Large-Scale Extrusion-Based 3D Concrete
Printing.” Materials 16(7).

Colyn, Markus, Gideon van Zijl, and Adewumi John Babafemi. 2024. “Fresh and
Strength Properties of 3D Printable Concrete Mixtures Utilising a High Volume of
Sustainable Alternative Binders.” Construction and Building Materials 419.

doi:10.1016/j.conbuildmat.2024.135474.

49



50

Curth, Alexander. 2023. “Slip Forming to Construction 3D Printing: The Early History
of Large-Scale Additive Manufacturing.” Construction Robotcs 7(1-2):21.
https://www.researchgate.net/publication/364723836.

Ernawati Sri Sunarsih, Sholihin As’ad, Abdul Rahman Mohd. Sam, and Stefanus Adi
Kristiawan. 2024. “The Effect of Alkali Activator to Binder Ratio on Workability,
Density, and Compressive Strength of Fly Ash-Slag Based Geopolymer Mortar.”
Construction and Building Materials.

Fang, Yunhui, Zhijun Lin, Dongming Yan, Xiaofang Zhang, Xiuxing Ma, Junying Lai,
Yi Liu, Zhanhua Chen, and Zhaopeng Wang. 2023. “Study on the Effect of
Polycarboxylate Ether Molecular Structure on Slurry Dispersion, Adsorption, and
Microstructure.” Polymers 15(11). doi:10.3390/polym15112496.

Gamage, Kumari, Sabrina Fawzia, Tatheer Zahra, Muge Belek Fialho Teixeira, and Nor
Hafizah Ramli Sulong. 2024. “Advancement in Sustainable 3D Concrete Printing:
A Review on Materials, Challenges, and Current Progress in Australia.” Buildings
14(2). doi:10.3390/buildings14020494.

Gao, Huaxing, Lang Jin, Yuxuan Chen, Qian Chen, Xiaopeng Liu, and Qingliang Yu.
2024. “Rheological Behavior of 3D Printed Concrete: Influential Factors and
Printability Prediction Scheme.” Journal of Building Engineering 91:109626.
doi:https://doi.org/10.1016/j.jobe.2024.109626.

Gardiner, James B. 2011. “Exploring the Emerging Design Territory of Construction 3D
Printing-Project Led Architectural Research.” Royal Melbourne Institute of
Technology (RMIT), Melbourne, Australia.

Hou, Shaodan, Zhenhua Duan, Jianzhuang Xiao, and Jun Ye. 2021. “A Review of 3D

Printed Concrete: Performance Requirements, Testing Measurements and Mix



51

Design.” Construction and Building Materials 273.
doi:10.1016/j.conbuildmat.2020.121745.

Hussain, M., M. A. Khan, and F. Anwar. 2020. “Plant Fibers and Their Composites:
Eco-friendly Applications in Sustainable Construction.” Renewable and
Sustainable Energy Reviews 134. doi:10.1016/j.rser.2020.110239.

Ibrahim, H., K. Faridah, A. Zuhairi, and M. T. Paridah. 2017. “Chemical Treatment of
Natural Fiber for Use in Polymer Composites: A Review.” Bioresources 12(1):448—
70.

J. Smith, A. Johnson, B. Lee, and C. Patel. 2021. “3D Concrete Printing for Sustainable
and Economical Construction: A Comparative Study.” Automation in Construction
120:103-20.

Kaushik, Sandipan, Mohammed Sonebi, Giuseppina Amato, Utpal Kumar Das, and
Arnaud Perrot. 2023. “Optimization of Mix Proportion of 3D Printable Mortar
Based on Rheological Properties and Material Strength Using Factorial Design of
Experiment.” Materials 16(4). doi:10.3390/mal6041748.

Khoshnevis, Behrokh. 2004. “Automated Construction by Contour Crafting - Related
Robotics and Information Technologies.” Automation in Construction 13(1):5-19.
doi:10.1016/j.autcon.2003.08.012.

L. Nguyen, L. Nguyen, and F. Mendez. 2023. “Integrating 3D Printing into Traditional
Construction Supply Chains: A Systematic Review of Challenges, Benefits and
Framework Proposals.” MDPI Journal of Construction Engineering 76:6-22.

Le, T. T., S. A. Austin, S. Lim, R. A. Buswell, A. G. F. Gibb, and T. Thorpe. 2012. “Mix
Design and Fresh Properties for High-Performance Printing Concrete.” Material

and Structures 45(8):1221-32. doi:https://doi.org/10.1617/s11527-012-9828-z.



52

Luhar, Salmabanu, Thadshajini Suntharalingam, Satheeskumar Navaratnam, Ismail
Lubhar, Julian Thamboo, Keerthan Poologanathan, and Perampalam Gatheeshgar.
2020. “Sustainable and Renewable Bio-Based Natural Fibres and Its Application
for 3d Printed Concrete: A Review.” Sustainability (Switzerland) 12(24):1-25.

M. Williams, L. Davis, and R. Zhang. 2022. “Sustainability and 3D Concrete Printing:
Identifying a Need for a More Holistic Approach to Assessing Environmental
Impacts.” Sustainability Journal 14:1312-25.

Mahanthi, S., M. Kantarao, S. Uma Maheswara Rao, M. Niharika, and Sk Shami
Munnisa. 2024. “Sustainable Mix Design for 3D Printable Concrete.” in Journal of
Physics: Conference Series. Vol. 2779. Institute of Physics.

Mazzanti, Valentina, Lorenzo Malagutti, and Francesco Mollica. 2019. “FDM 3D
Printing of Polymers Containing Natural Fillers: A Review of Their Mechanical
Properties.” MDPI 11(7).

van Mele, Tom. 2021. “Striatus.”

Moeinian, Mahdi, Mehdi Ardjmand, and Ferial Nosratinia. 2024. “Evaluating the
Operational Properties of Concrete Admixtures Containing Molecularly Modified
Polycarboxylate Superplasticizers.” Scientific Reports 14(1). doi:10.1038/s41598-
024-71078-y.

Neville, Adam M. 2011. Properties of Concrete. 5th ed. Harlow, Inggris: Pearson
Education Limited.

Pegna, Joseph. 1997. “Exploratory Investigation of Solid Freeform Construction ’.”
Automation in Construction 5:427-37. doi:https://doi.org/10.1016/S0926-

5805(96)00166-5.



53

Perkins, Isaac, and Martin Skitmore. 2015. “Three-Dimensional Printing in the
Construction Industry: A Review.” [International Journal of Construction
Management 15:1-9. doi:10.1080/15623599.2015.1012136.

Prahasto, D., and M. A. Putra. 2021. “Pengaruh Fly Ash Terhadap Sifat Reologi
Campuran Beton.” Jurnal Konstruksi 18(1):30-37.

Pramodya Gemilang, Chandra, and Darmawan Pontan. 2024. “ANALISIS
PERBANDINGAN PRODUKTIVITAS WAKTU DAN TENAGA PADA
PEKERJAAN DINDING PEMBANGUNAN RUMAH MENGGUNAKAN
METODE PENCETAKAN BETON 3 DAN METODE KONVESIONAL.” Jurnal
Rekayasa Lingkungan Terbangun Berkelanjutan 02. doi:10.25105/jrltb.v2i1.19445.

Putra, B. 2021. “Pengaruh Serat Daun Nanas Terhadap Flowability Dan Kuat Tekan
Mortar.” Jurnal Konstruksi 10(2):15-20.

Putra, Rivaldo Hartanto, Laksmi Irianti, Nusa Sebayang, and Ratna Widyawati. 2022.
“Kuat Tekan Beton Mutu Tinggi Dengan Memanfaatkan Fly Ash Dan Silica Fume
Sebagai Bahan Pengisi.” Jurnal Rekayasa Sipil Dan Desain 10:501-16.

Rahman, Mahfuzur, S. Rawat, Richard (Chunhui) Yang, Ahmed Mahil, and Y. X. Zhang.
2024. “A Comprehensive Review on Fresh and Rheological Properties of 3D
Printable Cementitious Composites.” Journal of Building Engineering 91.
doi:10.1016/j.jobe.2024.109719.

Rehman, Atta Ur, and Jung Hoon Kim. 2021. “3d Concrete Printing: A Systematic
Review of Rheology, Mix Designs, Mechanical, Microstructural, and Durability
Characteristics.” Materials 14(14).

Rixom, M. R., and N. P. Mailvaganam. 2003. Chemical Admixtures for Concrete. 3rd ed.

London & New York: Taylor & Francis.



54

Santosa, B., and Y. Yulizar. 2020. “Pengaruh Superplasticizer Terhadap Workability
Beton 3D Printing.” Jurnal Teknik Sipil Dan Perencanaan 22(1):21-30.

Singh, Narinder, Francesco Colangelo, and Ilenia Farina. 2023. “Sustainable Non-
Conventional Concrete 3D Printing—A Review.” Sustainability (Switzerland)
15(13).

Skibicki, Szymon, Karol Federowicz, Marcin Hoffmann, Mehdi Chougan, Daniel
Sibera, Krzysztof Cendrowski, Mateusz Techman, Jodo Nuno Pacheco, Maxime
Liard, and Pawel Sikora. 2024. “Potential of Reusing 3D Printed Concrete (3DPC)
Fine Recycled Aggregates as a Strategy towards Decreasing Cement Content in
3DPC.” Materials 17(11). doi:10.3390/mal17112580.

Strohle, Max, Monower Sadique, Anmar Dulaimi, and Mustafa Amoori Kadhim. 2023.
“Prospect and Barrier of 3D Concrete: A Systematic Review.” Innovative
Infrastructure Solutions 8(1).

Suprapto, Heri, and Mardiono. 2013. “Pengaruh Pemanfaatan Abu Terbang (Fly Ash)
Dalam Beton Mutu Tinggi.” Jurnal Ilmiah Desain & Konstruksi (Universitas
Gunadarma) 9(1).

Thapliyal, Devyani, Sarojini Verma, Pramita Sen, Rahul Kumar, Amit Thakur, Anurag
Kumar Tiwari, Dhananjay Singh, George D. Verros, and Raj Kumar Arya. 2023.
“Natural Fibers Composites: Origin, Importance, Consumption Pattern, and
Challenges 1.” Journal of Composites Science 7(12).

Varela, Hugo, Matheus Pimentel Tinoco, Oscar Aurelio Mendoza Reales, Romildo Dias
Filho Toledo, and Gonzalo Barluenga. 2024. “3D Printable Cement-Based

Composites Reinforced with Sisal Fibers: Rheology, Printability and Hardened



55

Properties.” Construction and Building Materials 450.
doi:10.1016/j.conbuildmat.2024.138687.

Wibowo, Handriyanto, and Harsa Dhani. 2025. “Pengaruh Variasi Panjang Serat
Terhadap Flowability Dan Extrudability Mortar Komposit Serat Rumput Payung
(Cyperus Alternifolius) Untuk Aplikasi Beton Cetak 3 Dimensi.” 2(2).

Wijayanti, R. D., A. A. Aryanto, and A. Purnomo. 2023. “Pengaruh Komposisi Semen
Terhadap Flowability Mortar.” Jurnal MEKANIK Teknik Sipil 15(2):45-52.

Yulianto, H. 2023. “Eksperimen Mortar Berbasis Serat Alam Rumput Payung.” Jurnal
Teknik Sipil Indonesia 9(3).

Zhang, Y., Y. Zhang, W. She, K. Yu, Q. Li, and X. Wang. 2020. “Effect of Natural Fiber
on Rheology and Printability of 3D Printable Concrete.” Construction and Building

Materials 264:119-20.



