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PEMANFAATAN CAMPURAN LIMBAH PLASTIK HDPE DAN FLY ASH 

SEBAGAI SUBTITUSI AGREGAT HALUS PADA PAVING BLOCK 

SEBAGAI IMPLEMENTASI PADA MATA KULIAH ILMU BAHAN 

BANGUNAN 

 

Ari Ramaddan 

Dosen Pembimbing : Anisah, M.T., dan R. Eka Murtinugraha, M.Pd. 

ABSTRAK 

Paving block merupakan material bangunan yang dibuat dari campuran semen, 

agregat, dan air yang digunakan sebagai lapisan perkerasan permukaan tanah. 

Penelitian ini bertujuan untuk menganalisis karakteristik paving block dengan 

memanfaatkan HDPE dan Fly Ash sebagai bahan substitusi sebagian pasir, serta 

mengetahui pengaruhnya terhadap persyaratan mutu berdasarkan SNI 03-0691-

1996. Metode yang digunakan dalam penelitian ini adalah metode eksperimental 

dengan benda uji paving block berbentuk balok berukuran 20 x 10 x 6 cm. 

Substitusi agregat halus dilakukan menggunakan campuran HDPE dan Fly Ash 

dengan variasi persentase sebesar 0%, 5%, 10%, 15% dan 20%. Pengujian meliputi 

pengujian kuat tekan, ketahanan aus, penyerapan air dan ketahanan terhadap 

natrium sulfat. Pengujian dilakukan pada umur 28 hari sesuai dengan ketentuan SNI 

03-0691-1996. Hasil penelitian menunjukkan bahwa penggunaan campuran HDPE 

dan Fly Ash sebagai substitusi sebagian agregat halus dapat meningkatkan mutu 

paving block apabila digunakan pada proporsi yang tepat. Nilai rata-rata kuat tekan 

tertinggi yaitu variasi 15% sebesar 26,667 Mpa. Penelitian ini mengacu berdasarkan 

SNI 03-0691-1996 paving block dengan presentase 0%, 5%, 10%, 15%, dan 20% 

campuran HDPE dan Fly Ash sebagai subtitusi agregat halus masuk kedalam 

klasifikasi mutu B yaitu sebagai pelataran parkir. Berdasarkan Pengujian ketahanan 

aus, variasi 0%,5%,10%,15% dan 20% memenuhi kelas mutu A. Pada pengujian 

penyerapan air, variasi 0% dan 5% termasuk dalam mutu B, sedangkan variasi 10%, 

15% dan 20% juga tergolong mutu C. 

Kata Kunci: Paving Block, Agregat Halus, HDPE, Fly Ash  
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Utilization of HDPE Plastic Waste and Fly Ash Mixture as a Substitute for Fine 

Agregat in Paving Block as an Implementation in the Building Materials 

Science Course 

 

Ari Ramaddan 

Thesis Advisor: Anisah, M.T., dan R. Eka Murtinugraha, M.Pd. 

ABSTRACT 

Paving blocks are construction materials made from a mixture of cement, 

aggregates, and water, and are used as surface pavement layers. This study aims 

to analyze the characteristics of paving blocks by utilizing HDPE and fly ash as 

partial substitutes for sand, as well as to determine their effects on quality 

requirements based on SNI 03-0691-1996. The method employed in this research 

is an experimental method using paving block specimens in the form of rectangular 

blocks measuring 20 × 10 × 6 cm. The substitution of fine aggregates was carried 

out using a mixture of HDPE and fly ash with percentage variations of 0%, 5%, 

10%, 15%, and 20%. The tests conducted included compressive strength, abrasion 

resistance, water absorption, and resistance to sodium sulfate. All tests were 

performed at the age of 28 days in accordance with SNI 03-0691-1996. The results 

indicate that the use of HDPE and fly ash as partial substitutes for fine aggregates 

can improve the quality of paving blocks when applied in appropriate proportions. 

The highest average compressive strength was obtained at the 15% variation, 

reaching 26.667 MPa. Based on SNI 03-0691-1996, paving blocks with 0%, 5%, 

10%, 15%, and 20% HDPE and fly ash substitution of fine aggregates fall into 

quality classification B, which is suitable for parking areas. Based on abrasion 

resistance testing, variations of 0%, 5%, 10%, 15%, and 20% meet the 

requirements for quality class A. In the water absorption test, variations of 0% and 

5% fall into quality class B, while variations of 10%, 15%, and 20% are classified 

as quality class C. 

Keywords : Paving block, Fine aggregate, HDPE, Fly ash 

 

 

 

 

 

 



 
 

x 
 

DAFTAR ISI 

 

LEMBAR PERSETUJUAN UJIAN SKRIPSI ......................................................... ii 

LEMBAR PENGESAHAN SKRIPSI ...................................................................... iii 

LEMBAR PERNYATAAN ....................................................................................... iv 

LEMBAR PERNYATAAN  PERSETUJUAN PUBLIKASI .................................. v 

KATA PENGANTAR ................................................................................................ vi 

ABSTRAK ................................................................................................................ viii 

ABSTRACT ................................................................................................................. ix 

DAFTAR ISI ................................................................................................................ x 

DAFTAR GAMBAR ................................................................................................ xiii 

DAFTAR TABEL .................................................................................................... xiv 

DAFTAR LAMPIRAN ............................................................................................ xvi 

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

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

1.2 Identifikasi Masalah ........................................................................................... 7 

1.3 Pembatasan Masalah ......................................................................................... 7 

1.4 Rumusan Masalah .............................................................................................. 8 

1.5 Tujuan Penelitian ............................................................................................... 8 

1.6 Kegunaan Teoritis .............................................................................................. 8 

BAB II TINJAUAN PUSTAKA................................................................................. 9 

2.1 Landasan Teori ................................................................................................... 9 

2.1.1 Paving Block ................................................................................................. 9 

2.1.2 Bahan Penyusun Paving Block ................................................................... 12 

2.1.3 Keungulan dan Kelemahan Penggunaan Paving Block.............................. 14 

2.1.4 Fly Ash........................................................................................................ 15 



 
 

xi 
 

2.1.5 Plastik HDPE .............................................................................................. 16 

2.2 Penelitian Relevan ............................................................................................ 18 

2.3 Kerangka Berpikir ........................................................................................... 22 

BAB III METODE PENELITIAN .......................................................................... 25 

3.1 Tempat dan Waktu Penelitian ........................................................................ 25 

3.2 Metode Penelitian ............................................................................................. 26 

3.3 Bahan dan Alat Penelitian ............................................................................... 26 

3.2.1 Alat ......................................................................................................... 26 

3.2.2 Bahan ...................................................................................................... 27 

3.4 Populasi dan Sampel Penelitian ...................................................................... 28 

3.4.1. Populasi .................................................................................................. 28 

3.4.2. Sampel .................................................................................................... 29 

3.5 Prosedur Penelitiam ......................................................................................... 29 

3.5.1 Mulai ........................................................................................................... 29 

3.5.2 Studi Literatur ............................................................................................. 29 

3.5.3 Pembuatan FAHDPE .................................................................................. 30 

3.5.4 Tahap Persiapan dan Pengujian Bahan ....................................................... 30 

3.5.5 Tahap Perencanaan Proporsi Benda Uji ..................................................... 39 

3.5.6 Tahap Pembuatan Benda Uji ...................................................................... 41 

3.5.7 Tahap Perawatan Benda uji ........................................................................ 42 

3.5.8 Pengujian Benda Uji ................................................................................... 42 

3.5.9 Hasil ............................................................................................................ 45 

3.5.10 Pengolaan Data ......................................................................................... 45 

3.5.11 Kesimpulan dan Saran .............................................................................. 45 

3.5.12 Selesai ....................................................................................................... 46 

3.6 Teknik Pengambilan Data ............................................................................... 46 

3.7 Teknik Analisis Data ........................................................................................ 46 

3.8 Diagram Alir Penelitian ................................................................................... 47 

BAB IV HASIL DAN PEMBAHASAN .................................................................. 48 



 
 

xii 
 

4.1 Deskripsi Data ................................................................................................... 48 

4.2 Uji Pendahuluan ............................................................................................... 48 

4.2.1 Hasil Uji Pendahuluan Agregat Halus. ....................................................... 48 

4.2.2 Hasil Uji Pendahuluan Agregat Halus Buatan (FAHDPE) ........................ 48 

4.2.3 Hasil Uji Pendahuluan Semen .................................................................... 49 

4.3 Hasil Penelitian ................................................................................................. 49 

4.3.1 Hasil Uji Ukuran ......................................................................................... 49 

4.3.2 Hasil Uji Tampak ........................................................................................ 50 

4.3.3 Hasil Uji Kuat Tekan .................................................................................. 52 

4.3.4 Hasil Uji Daya Serap Air ............................................................................ 56 

4.3.5 Hasil Uji Ketahanan Aus ............................................................................ 58 

4.3.6 Hasil Uji Natrium Sulfat ............................................................................. 60 

4.4 Analisa Keseluruhan Penelitian ...................................................................... 61 

4.5 Keterbatasan Penelitian ................................................................................... 65 

BAB V KESIMPULAN DAN SARAN .................................................................... 66 

5.1 Kesimpulan ....................................................................................................... 66 

5.2 Saran .................................................................................................................. 66 

DAFTAR PUSTAKA ................................................................................................ 68 

LAMPIRAN ............................................................................................................... 76 

Daftar Riwayat Hidup ............................................................................................ 154 

 

  



 
 

xiii 
 

DAFTAR GAMBAR 

 

Nomor Judul Gambar Halaman 

2.1. Jenis-Jenis Paving Block 9 

2.2. Simbol Logo Plastik HDPE dan Contoh Kemasan 17 

2.3. Diagram Kerangka Berpikir 24 

3.1. Lokasi Pembuatan Benda Uji 25 

3.2. Report Analysis Fly Ash 27 

3.3. (a) Jenis plastik HDPE 28 

 (b) Kode Daur Ulang HDPE 28 

 (c) Plastik HDPE 28 

3.4. Diagram Alir Penelitian 47 

4.1. Grafik Rata-Rata Pengujian Kuat Tekan Paving Block 56 

4.2. 
Grafik Rata-Rata Pengujian Daya Serap Air Paving 

Block 
57 

4.3. 
Grafik Rata-Rata Pengujian Ketahanan Aus Paving 

Block 
59 

4.4. 
Grafik Rata-Rata Pengujian Natrium Sulfat Paving 

Block 
60 

4.5. Hubungan Berat Jenis dengan Kuat Tekan 62 

4.6. Hubungan Berat Jenis dengan Daya Serap Air 62 

4.7. Hubungan Berat Jenis Dengan Kuat Aus 63 

 

  

  



 
 

xiv 
 

DAFTAR TABEL 

 

Nomor Judul Tabel Halaman 

2.1. Sifat-Sifat Fisika Pavng Block 11 

2.2. Gradasi Agregat Halus Menurut British Standard 14 

2.3. Komposisi Senyawa Kimia pada Fly Ash 15 

3.1. Jumlah Sampel Benda Uji 29 

3.2. Hasil Uji Pendahuluan Semen 34 

3.3. Hasil Uji Pendahuluan Agregat Halus 38 

3.4. 
Hasil Uji Pendahuluan Agregat Halus Buatan 

(FAHDPE) 
38 

3.5. Hasil Uji Mortar 39 

3.6. Komposisi Campuran Bahan Benda Uji 39 

3.7. Kebutuhan Material Paving Block 41 

4.1. Hasil Uji Pendahuluan Agregat Halus 48 

4.2. 
Hasil Uji Pendahuluan Agregat Halus Buatan 

(FAHDPE) 
48 

4.3. Hasil Uji Pendahuluan Semen 49 

4.4. Hasil Rata-rata Pengujian Ukuran Paving Block 49 

4.5. Hasil Pengujian Tampak Sudut Paving Block 51 

4.6. 
Hasil Pengujian Tampak Permukaan Rata Paving 

Block 
51 

4.7. 
Hasil Pengujian Tampak Permukaan Retak Paving 

Block 
52 

4.8. Hasil Pengujian Kuat Tekan Paving Block 53 

4.9. Hasil Rata-rata Pengujian Kuat Tekan Paving Block 55 



 
 

xv 
 

4.10. 
Hasil Rata-rata Pengujian Daya Serap Air Paving 

Block 
57 

4.11. Hasil Pengujian Kuat Aus Paving Block 58 

4.12. Hasil Rata-rata Pengujian Kuat Aus Paving Block 59 

4.13. Hasil Rata-rata Pengujian Natrium Sulfat Paving Block 60 

4.14. 
Hubungan Berat Jenis, Kuat tekan, Daya Serap Air dan 

Ketahanan Aus 
61 

 

 

 

 

 

  



 
 

xvi 
 

DAFTAR LAMPIRAN 

 

Nomor Judul Lampiran Halaman 

1 Pengujian Kadar Lumpur Agregat Halus  76 

2 Pengujian Kadar Zat Organik Agregat Halus  78 

3 Pengujian Analisis Saringan Agregat Halus  79 

4 Pengujian Berat Jenis Agregat Halus  82 

5 Pengujian Kadar Air Agregat Halus  85 

6 Pengujian Berat Jenis Semen  88 

7 Pengujian Waktu Pengikatan Awal Semen  91 

8 Pengujian Konsistensi Normal Semen  93 

9 Pengujian Kadar Lumpur FAHDPE  95 

10 Pengujian Kadar Zat Organik FAHDPE  97 

11 Pengujian Analisis Saringan FAHDPE  98 

12 Pengujian Berat Jenis FAHDPE  102 

13 Pengujian Kadar Air FAHDPE  104 

14 Pengujian Mortar Ukuran 5x5  107 

15 
Pengujian Benda Uji Campuran HDPE dan Fly Ash 

Ukuran 5x5  
108 

16 Mix Design Benda Uji  110 

17 Kebutuhan Material Paving Block  111 

18 Data Hasil Uji Ukuran Paving Block  112 

19 Data Hasil Uji Tampak Paving Block  114 

20 Data Hasil Uji Kuat Tekan Paving Block  116 

21 Data Hasil Uji Daya Serap Air Paving Block  119 

22 Data Hasil Kuat Aus Paving Block  120 



 
 

xvii 
 

23 Data Hasil Ketahanan Natrium Sulfat 122 

24 Dokumentasi Penelitian  125 

25 Jobsheet 134 

 


