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ABSTRACT
The number of new road constructions is increasing, with the main focus on the repair of old roads. However, these roads often deteriorate before reaching their intended service life due to excessive vehicle loads, lack of maintenance, and problems with the asphalt mixture. Research on additives to asphalt mixtures, such as red brick waste, is needed to improve the quality and durability of roads. The red brick industry, which is largely traditional, often produces defective products that contribute to the failure rate in brick making. The addition of red brick debris to asphalt is expected to not only improve the quality of the pavement but also offer a low-cost solution to the waste problem. Marshall characteristic analysis on AC-BC mixture using red brick powder as a substitute for fine aggregate with variation 0 or normal produces a stability value of 1202.04 kg, for variation 1 with 20% red brick powder waste replacing sand, produces a stability value of 1074.39 kg, for variation 2 with 40% red brick powder waste replacing sand, produces a stability value of 1021.2 kg, while for variation 3 with 60% red brick powder waste replacing sand, produces a stability value of 914.83 kg. These values ​​meet the 2018 Bina Marga specifications.
Keywordss: Asphalt, Asphalt Concrete Binder Course, Waste, Red Brick.
INTRODUCTION 
The number of new road constructions is increasing, with the main focus on the repair of old roads. However, these roads often deteriorate before reaching their intended service life due to excessive vehicle loads, lack of maintenance, and problems with the asphalt mixture. Research on additives to asphalt mixtures, such as red brick waste, is needed to improve the quality and durability of roads. The red brick industry, which is largely traditional, often produces defective products that contribute to the failure rate in brick making. The addition of red brick debris to asphalt is expected to not only improve the quality of the pavement but also offer a low-cost solution to the waste problem.
METHODS
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Figure 1. Research Flowchart

This research was conducted from May to June 2024 at the Asphalt Laboratory, Faculty of Engineering, Krisnadwipayana University, Jakarta, using asphalt concrete binder course samples with varying percentages of red brick dust waste as filler. Each percentage is represented by 6 samples, each with 2 test objects. The total number of samples required is described in Table 4.

Table 4. Marshall Standard Test With Number of AC-WC Test Objects
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In this study, the instruments used include digital scales, digital sieves, ovens with temperatures of (110±5)⁰C, various sieves, asphalt ductility testers, pycnometers, thermometers, stopwatches, soaking tubs, electric stoves, molds, extruders, Marshall testers, compaction hammers, and measuring instruments for specific gravity and coarse aggregate absorption.
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     Gambar 2. Alat Daktilitas Aspal
RESULTS AND DISCUSSION
Penetration testing was conducted to determine the hardness of asphalt by inserting a needle into the asphalt sample at a temperature of 25°C, with a load of 50 grams, for 5 seconds. The results of this test provide a penetration value of 64.75, which is in accordance with the asphalt penetration standard, which is in the range of 60/70.

Table 5. Asphalt Penetration Testing
 SHAPE  \* MERGEFORMAT 
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Figure 3. Asphalt Penetration Testing Graph
Sieve analysis testing is conducted to determine the percentage of various materials that pass through several different sieve sizes.
Table 6. Cement Filler Sieve Analysis
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Table 7. Analysis of Red Brick Powder Waste Filler Sieve
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Based on SNI 0013-81, the standard specific gravity of filler is between 2.25 to 2.7 gr/cm³. The results of the study showed that the specific gravity of cement filler is 2.36 gr/cm³ and the specific gravity of filler from red brick powder waste is 2.44 gr/cm³. Based on this standard, both types of filler are suitable for use in the composition of AC-BC laston materials.
Table 8. Specific Gravity Test of Cement & Red Brick Powder Waste
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31 °C °C 105 °C G
Contoh :
1. Nomor Pemeriksaan filler semen kapur tohor
2. Berat Picometer
(W1) (CO) 60,1 ar 60,1 Gr
3. Berat Picometer + Contoh
(W2) (CO) 147,0 gr 150,7 Gr
4. Berat Pic + Contoh + Air
(W3) (CO) 215,0 gr 2184 Gr
5. Berat Pic + Air
(W4) (CO) 164,9 gr 164,9 Gr
6. Berat Jenis 5
d=1— 353,
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In the Laboratory of the Faculty of Civil Engineering, Krisnadwipayana University, the composition of the asphalt mixture or dense asphalt concrete has been calculated by a composition experiment consisting of 42% hot bin I, 37% hot bin II, 20% hot bin III, 1% cement filler, and 5.7% asphalt content. Similar calculations were also carried out for the composition of the solid concrete layer mixture plan in the Concrete Technology Laboratory of Krisnadwipayana University.

Table 9. Composition of AC-WC Asphalt Samples, Normal
[image: image9.jpg]Material Berat (gram) | Persentase (%) | Berat (gram) | Berat (gram)
Sampel 1200
[Kadar Aspal % % 7 7
|Agregat Kasar 0% 0% 450 450
|Agregat Halus 52% 52% 61 624
[Filler Semen 2% 2% % %
100% 1200
Kadar Aspal 6%
Berat (gram) | Komulafif (gram)
[Agregat Kasar 40% | Agregat Kasar 72.00 720
\Agregat Halus 52% |Agregat Halus 480.00 5520
[Fller Semen 2% [Filler Semen 624,00 1760
|Aspal 24.00 1200





Table 10. Composition of AC-WC Asphalt Samples, Variation I, Red Brick Powder Waste 20% of Fine Aggregate Weight
[image: image10.jpg]Material Berat (gram) | Persentase (%) | Berat (gram) Berat (gram)
Sampel 1200
[Kadar Aspal % 6% 7 72
Agregat Kasar 0% 0% 480 480
Agregat Halus. 52% 2% 4992 4992
|Filler Semen 2% 2% 24 24
[Variasi 1 (BM) _20% (AH) 10% 1248 1248
1200
Kadar Aspal 6%
Berat (gram) | Komulatif (gram)
[Agregat Kasar 0% [Agregat Kasar 48000 4800
| Agregat Halus 2% | Agregat Halus 499.20 9792
[Filler Semen 2% [Filler Semen 2400 1003.2
| Variasi 1 (BM) 10% |Variasi 1 (BM) 124.80 1128
[Aspal 7 1200





Table 11. Composition of AC-WC Asphalt Samples, Variation II, Red Brick Powder Waste 40% of Fine Aggregate Weight
[image: image11.jpg]Material Berat (gram) Persentase (%) | Berat (gram) Berat (gram)
‘Sampel 1200
Kadar Aspal 6% 6% 7 7
[Agregat Kasar 0% 0% 480 480
Agsregat Halus 2% 31% 3744 3744
|Filler Semen 2% 2% 24 2
[Variasi 2 (BM) _ 40% (AH) | 21% 2496 2496
1200
Kadar Aspal 6%
Berat (gram) | Komulatif (gram)
[Agregat Kasar 0% |Agregat Kasar 48000 4500
Agregat Halus 31% | Agregat Halus 374.40 854.4
Filler Semen 2% Filler Semen 24,00 8784
\Variasi 2 (BM) 21% Variasi 2 (BM) 249.60 1128
[Aspal 2 1200





Table 12. Composition of AC-WC Asphalt Samples, Variation III, Red Brick Powder Waste 60% of Fine Aggregate Weight
[image: image12.jpg]Material Berat (gram) | Persentase (%) | Berat (gram) Berat (gram)
Sampel 1200
[Kadar Aspal 6% 6% 7 72
[Agregat Kasar 0% 0% 480 480
|Agregat Halus 52% 21% 2496 2496
Filler Semen 2% 2% 24 24
[Variasi 3 (BM) 0% (AH) | 31% 3744 3744
1200
Kadar Aspal 6%
Berat (gram) | _Komulafif (gram)
[Agregat Kasar 0% |Agregat Kasar 480.00 4800
|Aeregat Halus 21% |Agregat Halus 249,60 729.6
[Filler Semen 2% [Filler Semen 2400 753.6
[Variasi 3 BM) 31% [Variasi 3 BM) 37440 1128
[Aspal 72 1200





CONCLUSIONS
Marshall characteristic analysis on AC-BC mixture using red brick powder as a substitute for fine aggregate with variation 0 or normal produces a stability value of 1202.04 kg, for variation 1 with 20% red brick powder waste replacing sand, produces a stability value of 1074.39 kg, for variation 2 with 40% red brick powder waste replacing sand, produces a stability value of 1021.2 kg, while for variation 3 with 60% red brick powder waste replacing sand, produces a stability value of 914.83 kg. These values ​​meet the 2018 Bina Marga specifications.
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