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ABSTRAK 

Rahmat Miftahul Rangkuti, Erna Septiandini, Adhi Purnomo (2024). 

“Pemanfaatan Limbah Abu Ampas Tebu Sebagai Bahan Pengganti Sebagian 

Semen Pada Produk Paving block”. Skripsi. Jakarta: Program Studi Sarjana 

Terapan Teknologi Rekayasa Konstruksi Bangunan Gedung. Fakultas Teknik. 

Universitas Negeri Jakarta. 

Penelitian ini bertujuan memanfaatkan limbah abu ampas tebu sebagai 

bahan pengganti sebagian semen dalam pembuatan paving block dengan variasi 

0%, 12%, 14%, dan 16% dari berat semen. Limbah abu ampas tebu diperoleh dari 

pabrik gula PT. Rejoso Manis Indo di Binangun, Blitar, Jawa Timur. Penelitian ini 

menggunakan perbandingan semen:pasir:fas yaitu 1:4:0,35. Penelitian ini mengacu 

pada SNI 03-0691-1996 tentang paving block dengan menggunakan benda uji 

dengan ukuran 21 cm x 10,5 cm x 8 cm. Waktu perawatan benda uji dilakukan 

selama 28 hari. Hasil kuat tekan pada variasi 0% (kontrol), sebesar 21,76 MPa 

(mutu B). Sementara itu, variasi 12%, 14%, dan 16% memiliki kuat tekan sebesar 

17,68 MPa, 18,61 MPa, dan 18,06 MPa, yang diklasifikasikan ke dalam mutu C. 

Penyerapan air pada variasi 0% mencapai 7,60% (mutu C), sedangkan pada variasi 

12% dan 14%, sebesar 5,40% dan 6% (mutu B). Ketahanan aus terbaik terdapat 

pada variasi 16% sebesar 0,089 mm/menit, (mutu A). Variasi 12% dan 14% masuk 

mutu B, sedangkan variasi 0% memiliki ketahanan aus 0,1577 mm/menit, (mutu 

C). Paving block dengan abu ampas tebu tahan terhadap natrium sulfat. Hasil 

pengujian agregat halus menunjukkan kadar air sebesar 3,08%, kadar lumpur 

3,43%, modulus halus butiran 2,59%, berat jenis 2,35 gr/cm³, serta penyerapan air 

2,52%. Berat jenis abu ampas tebu adalah 2,63 gr/ml. Penggunaan abu ampas tebu 

sebagai bahan pengganti sebagian semen dalam pembuatan paving block dengan 

variasi 12%, 14% dan 16% memenuhi standar mutu C berdasarkan SNI 03-0691-

1996.    

Kata Kunci: Paving block, Abu Ampas Tebu, Kuat Tekan, Ketahanan Aus, 

Penyerapan Air, ketahanan terhadap natrium sulfat. 
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ABSTRACT 

Rahmat Miftahul Rangkuti, Erna Septiandini, Adhi Purnomo. (2024). 

“Utilization of Sugarcane Bagasse Ash Waste as a Partial Cement Replacement 

Material in Paving block Products”. Thesis. Jakarta: Bachelor of Applied Building 

Construction Engineering Technology Study Program. Faculty of Engineering. 

State University of Jakarta.  

This research aims to utilize bagasse ash waste as a partial replacement 

material for cement in making paving blocks with variations of 0%, 12%, 14%, and 

16% by weight of cement. The bagasse ash waste was obtained from the sugar 

factory of PT Rejoso Manis Indo in Binangun, Blitar, East Java. This research used 

a cement:sand:fas ratio of 1:4:0.35. This research refers to SNI 03-0691-1996 on 

paving blocks using test specimens with a size of 21 cm x 10.5 cm x 8 cm. The 

treatment time of the test specimens was carried out for 28 days. The compressive 

strength results in the 0% variation (control), amounted to 21.76 MPa (quality B). 

Meanwhile, the 12%, 14%, and 16% variations have compressive strengths of 17.68 

MPa, 18.61 MPa, and 18.06 MPa, which are classified into quality C. Water 

absorption in the 0% variation reaches 7.60% (quality C), while in the 12% and 

14% variations, it is 5.40% and 6% (quality B). The best wear resistance is found 

in the 16% variation at 0.089 mm/min, (quality A). The 12% and 14% variations 

are in quality B, while the 0% variation has a wear resistance of 0.1577 mm/min, 

(quality C). Paving blocks with bagasse ash are resistant to sodium sulfate. The test 

results of fine aggregates showed moisture content of 3.08%, mud content of 3.43%, 

fine grain modulus of 2.59%, specific gravity of 2.35 gr/cm³, and water absorption 

of 2.52%. The specific gravity of bagasse ash was 2.63 gr/ml. The use of bagasse 

ash as a partial substitute for cement in the manufacture of paving blocks with 

variations of 12%, 14% and 16% meets quality standard C based on SNI 03-0691-

1996.    

Keywords: Paving block, bagasse ash, compressive strength, wear resistance, 

water absorption, resistance to sodium sulfate.  

 

 

 

 

 

 

 

 



 

vii 

 

DAFTAR ISI 

LEMBAR PENGESAHAN UJIAN SKRIPSI SARJANA TERAPAN .................. i 

LEMBAR PENGESAHAN SKRIPSI SARJANA TERAPAN .............................. ii 

LEMBAR PERNYATAAN ................................................................................... iii 

KATA PENGANTAR ........................................................................................... iv 

ABSTRAK .............................................................................................................. v 

ABSTRACT ............................................................................................................. vi 

DAFTAR ISI ......................................................................................................... vii 

DAFTAR TABEL ................................................................................................... x 

DAFTAR GAMBAR ............................................................................................. xi 

DAFTAR LAMPIRAN ......................................................................................... xii 

BAB I  PENDAHULUAN ...................................................................................... 1 

1.1 Latar Belakang Masalah ........................................................................... 1 

1.2 Fokus Penelitian ....................................................................................... 5 

1.3 Perumusan Masalah .................................................................................. 6 

1.4 Tujuan Penelitian ...................................................................................... 6 

1.5 Manfaat Penelitian .................................................................................... 6 

BAB II KAJIAN PUSTAKA .................................................................................. 7 

2.1 Kerangka Teoritik ..................................................................................... 7 

2.1.1 Pengertian Paving block .................................................................... 7 

2.1.2 Bahan Penyusun Paving block .......................................................... 8 

2.1.3 Metode Pembuatan Paving block .................................................... 13 

2.1.4 Pengujian Bahan Material ............................................................... 14 

2.1.5 Pengujian Benda Uji ....................................................................... 16 

2.1.6 Standar Mutu Paving block ............................................................. 18 

2.1.7 Ampas Tebu .................................................................................... 21 

2.1.8 Abu Ampas Tebu ............................................................................ 22 

2.1.9 Teori Metode 4D (Define, Design, Develop, dan Disseminate) ..... 23 

2.1.10 Teknik Analisis Data Deskriptif Kuantitatif ................................... 25 



 

viii 

 

2.1.11 Instrumen Penelitian........................................................................ 25 

2.1.12 Definisi Instrumen Wawancara ....................................................... 26 

2.1.13 Jenis-Jenis Instrumen Wawancara .................................................. 26 

2.2 Produk Yang Dikembangkan ................................................................. 27 

2.2.1 Penelitian Relevan ........................................................................... 27 

2.2.2 Hipotesis Penelitian ......................................................................... 31 

BAB III METODELOGI PENELITIAN .............................................................. 32 

3.1 Tempat dan Waktu Penelitian ................................................................ 32 

3.2 Metode Pengembangan Produk .............................................................. 32 

3.3 Bahan dan atau Peralatan Yang Digunakan ........................................... 35 

3.3.1 Bahan............................................................................................... 35 

3.3.2 Peralatan .......................................................................................... 36 

3.4 Rancangan Metode Pengembangan (Analisis Kebutuhan, Sasaran Produk, 

Rancangan Produk) ........................................................................................... 41 

3.4.1 Analisis Kebutuhan ......................................................................... 41 

3.4.2 Sasaran Produk ................................................................................ 44 

3.4.3 Rancangan Produk .......................................................................... 45 

3.5 Instrumen ................................................................................................ 63 

3.5.1 Kisi-Kisi Instrumen ......................................................................... 63 

3.5.2 Validasi Instrumen .......................................................................... 64 

3.6 Teknik Pengumpulan Data ..................................................................... 65 

3.6.1 Teknik Pengambilan Sampel........................................................... 66 

3.7 Teknik Analisis Data .............................................................................. 67 

BAB IV HASIL PENELITIAN DAN PEMBAHASAN ...................................... 69 

4.1 Hasil Pengembangan Produk .................................................................. 69 

4.1.1 Uji Pendahuluan .............................................................................. 69 

4.1.2 Hasil Penelitian ............................................................................... 73 

4.2 Kelayakan Produk .................................................................................. 80 

4.2.1 Metode Kelayakan .......................................................................... 80 

4.2.2 Kriteria Pakar Ahli .......................................................................... 81 

4.2.3 Validasi Ahli ................................................................................... 81 

4.2.4 Hasil Uji Kelayakan ........................................................................ 81 

4.2.5 Evaluasi Produk .............................................................................. 84 



 

ix 

 

4.2.6 Hasil Evaluasi Produk ..................................................................... 84 

4.3 Pembahasan Hasil Penelitian .................................................................. 87 

4.3.1 Pengujian Tampak ........................................................................... 87 

4.3.2 Pengujian Ukuran ............................................................................ 88 

4.3.3 Pengujian Kuat Tekan ..................................................................... 89 

4.3.4 Pengujian Penyerapan Air ............................................................... 91 

4.3.5 Pengujian Ketahanan Aus ............................................................... 92 

4.3.6 Pengujian Ketahanan Terhadap Natrium Sulfat .............................. 94 

4.3.7 Hubungan Antara Pengujian Kuat Tekan dan Penyerapan Air ....... 95 

4.3.8 Hubungan Antara Pengujian Kuat Tekan dan Ketahanan Aus ....... 96 

4.3.9 Hubungan Antara Pengujian Penyerapan Air dan Ketahanan Aus . 97 

4.3.10 Hubungan Antara Berat Paving block Dengan Nilai Kuat Tekan .. 98 

4.3.11 Hubungan Antara Berat Paving block Dengan Nilai Penyerapan Air

 99 

4.3.12 Hubungan Antara Berat Paving block Dengan Nilai Ketahanan Aus

 100 

BAB V KESIMPULAN DAN SARAN .............................................................. 101 

5.1 Kesimpulan ........................................................................................... 101 

5.2 Saran ..................................................................................................... 101 

DAFTAR PUSTAKA ......................................................................................... 103 

LAMPIRAN ........................................................................................................ 106 

Lampiran 1 Instrumen ..................................................................................... 106 

Lampiran 2 Produk Final ................................................................................ 113 

Lampiran Pengujian Ketahanan Aus dan Natrium Sulfat ............................... 135 

 

 



 

x 

 

DAFTAR TABEL 
Tabel 2. 1 Batasan Gradasi Agregat Halus (ASTM C-33).................................... 12 

Tabel 2. 2 sifat-sifat fisika paving block (SNI 03-0691-1996). ............................ 20 

Tabel 2. 3 Kandungan Senyawa Kimia Pada Abu Ampas Tebu (Penulis, 2024) . 23 

Tabel 2. 4 Penelitian Terdahulu Yang Relevan (Penulis, 2024) ........................... 29 

Tabel 3. 2 Total Kebutuhan Bahan (Penulis, 2024) .............................................. 44 

Tabel 3. 3 Berat minimum agregat (SNI 03-4142-1996) ...................................... 52 

Tabel 3. 4 Kisi-Kisi Instrumen (Penulis, 2024) .................................................... 63 

Tabel 3. 5 Instrumen (Penulis, 2024) .................................................................... 64 

Tabel 3. 6 Jumlah Sampel Berdasarkan Variasi Presentase Abu Ampas Tebu 

(Penulis, 2024) ...................................................................................................... 66 

Tabel 4. 1 Data Hasil Pengujian Agregat Halus ................................................... 69 

Tabel 4. 2 Data Hasil Pengujian Abu Ampas Tebu .............................................. 72 

Tabel 4. 3 Data Hasil Pengujian Tampak ............................................................. 73 

Tabel 4. 4 Data Hasil Pengujian Ukuran (Penulis, 2024) ..................................... 74 

Tabel 4. 5 Data Hasil Pengujian Kuat Tekan (Penulis, 2024) .............................. 76 

Tabel 4. 6 Data Hasil Pengujian Penyerapan air (Penulis, 2024) ......................... 77 

Tabel 4. 7 Data Hasil Pengujian Ketahanan Aus (Penulis, 2024) ......................... 78 

Tabel 4. 8 Data Hasil Pengujian Ketahanan Terhadap Natrium Sulfat (Penulis, 

2024) ..................................................................................................................... 79 

Tabel 4. 9 Penilaian Prosedur Pengujian Benda Uji oleh Validator (Penulis, 2024)

 ............................................................................................................................... 82 

Tabel 4. 10 Evaluasi Produk (Penulis, 2024) ........................................................ 84 

Tabel 4. 11 Hasil Evaluasi Produk (Penulis, 2024) .............................................. 85 

Tabel 4. 12 Hasil Rata-Rata Pengujian Tampak (Penulis, 2024) .......................... 88 

Tabel 4. 13 Hasil Rata-Rata Pengujian Ukuran (Penulis, 2024) ........................... 89 

Tabel 4. 14 Hasil Rata-Rata Kuat Tekan(Penulis, 2024) ...................................... 89 

Tabel 4. 15 Hasil Rata-Rata Penyerapan Air (Penulis, 2024) ............................... 91 

Tabel 4. 16 Hasil Rata-Rata Ketahanan Aus (Penulis, 2024) ............................... 92 

Tabel 4. 17 Hasil Pengujian Natrium Sulfat (Penulis, 2024) ................................ 94 

 

 

 

 

 

 

 

 

 



 

xi 

 

DAFTAR GAMBAR 
Gambar 2. 1 Macam-Macam Bentuk dan Ukuran Paving block ............................ 8 

Gambar 2. 2 Semen Portland .................................................................................. 8 

Gambar 2. 3 Agregat Halus (Pasir) ....................................................................... 12 

Gambar 2. 4 Air..................................................................................................... 13 

Gambar 2. 5 Ampas Tebu ..................................................................................... 22 

Gambar 2. 6 Abu Ampas Tebu ............................................................................. 23 

Gambar 2. 7 Diagram Alir Metode 4D ................................................................. 24 

Gambar 3. 1 Diagram Alir Metode 4D (Maydiantoro, 2021) ............................... 33 

Gambar 3. 2 Timbangan Digital ........................................................................... 36 

Gambar 3. 3 Wadah............................................................................................... 37 

Gambar 3. 4 Gelas Ukur........................................................................................ 37 

Gambar 3. 5 Botol Le Chatelier ............................................................................ 38 

Gambar 3. 6 Oven Pengering ................................................................................ 38 

Gambar 3. 7 Oven Pmebakaran ............................................................................. 39 

Gambar 3. 8 Cetakan Mortar ................................................................................. 39 

Gambar 3. 9 Mesin Pengaduk ............................................................................... 40 

Gambar 3. 10 Mesin Press Cetakl Paving block ................................................... 40 

Gambar 3. 11 Mesin Uji Tekan ............................................................................. 41 

Gambar 3. 12 Diagram Alir Rancangan Produk ................................................... 46 

Gambar 4. 1 Grafik Analisis Saringan .................................................................. 72 

Gambar 4. 2 Penilaian Prosedur Pengujian Benda Uji oleh Validator ................. 83 

Gambar 4. 3 Pengujian Tampak Paving block. ..................................................... 88 

Gambar 4. 4 Grafik Pengujian Kuat Tekan ........................................................... 90 

Gambar 4. 5 Grafik Pengujian Penyerapan Air .................................................... 91 

Gambar 4. 6 Grafik Pengujian Ketahanan Aus ..................................................... 93 

Gambar 4. 7 Grafik Hubungan Antara Kuat Tekan dan Penyerapan Air ............. 95 

Gambar 4. 8 Hubungan Antara Kuat Tekan dan Ketahanan Aus ......................... 96 

Gambar 4. 9 Hubungan antara Penyerapan Air dan Ketahanan Aus .................... 97 

Gambar 4. 10 Hubungan Berat dan Nilai Kuat Tekan .......................................... 98 

Gambar 4. 11 Hubungan Berat dan Nilai Penyerapan Air .................................... 99 

Gambar 4. 12 Hubungan Antara Berat dan Nilai Ketahanan Aus ...................... 100 

 

 

 

 

 

 

 

 

 



 

xii 

 

DAFTAR LAMPIRAN 
Lampiran 1 Instrumen ......................................................................................... 106 

Lampiran 2 Produk Final .................................................................................... 113 




