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Lampiran – 1 Pengujian Berat Jenis dan Penyerapan Agregat 

Material   : Agregat Kasar 1-2 

Sumber Material : PT. Mareraya Multi Pratama Jaya, Quary Bila,  

  Tanrutedong, Sidrap 

Metode Uji  : SNI 1969-2008 

Peneliti  : Jusmawati 

 

No. Sampel I II Rata-Rata 

Berat benda uji kering oven                            A 3242,900 4313,300 3778,100 

Berat benda uji kering permukaan                  B 3302,800 4387,300 3845,050 

Berat benda dalam air                                     C 2030,500 2700,300 2365,400 

Berat jenis bulk                                          A/(B-C) 2,549 2,557 2,553 

Berat jenis (SSD)                                       B/(B-C) 2,596 2,601 2,598 

Berat jenis apparent                                   A/(A-C) 2,675 2,674 2,674 

Penyerapan                                          (B-A)/A*100% 1,847 1,716 1,781 
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Lampiran – 2 Pengujian Berat Jenis dan Penyerapan Agregat  

Material   : Agregat Kasar 0,5-1 

Sumber Material : PT. Mareraya Multi Pratama Jaya, Quary Bila,  

  Tanrutedong, Sidrap 

Metode Uji  : SNI 1969-2008 

Peneliti  : Jusmawati 

No. Sampel I II Rata-Rata 

Berat benda uji kering oven                            A 2671,500 4440,300 3555,900 

Berat benda uji kering permukaan                  B 2725,600 4534,000 3629,800 

Berat benda dalam air                                     C 1677,100 2779,800 2228,450 

Berat jenis bulk                                          A/(B-C) 2,548 2,531 2,540 

Berat jenis (SSD)                                       B/(B-C) 2,600 2,585 2,592 

Berat jenis apparent                                   A/(A-C) 2,687 2,674 2,680 

Penyerapan                                          (B-A)/A*100% 2,025 2,110 2,068 
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Lampiran – 3 Pengujian Berat Jenis dan Penyerapan Agregat 

Material   : Agregat Halus (Abu Batu) 

Sumber Material : PT. Mareraya Multi Pratama Jaya, Quary Bila,  

  Tanrutedong, Sidrap 

Metode Uji  : SNI 1969-2008 

Peneliti  : Jusmawati 

No. Sampel I II Rata-rata 

Berat benda uji kondisi SSD                               B 321,400 322,100 321,750 

Berat benda uji kering oven                                E 314,300 315,200 314,750 

Berat piknometer + air                                        D 1019,000 1006,400 1012,700 

Berat benda uji + piknometer + air                    C 1216,900 1204,600 1210,750 

Berat jenis bulk                                           E/(B+D-C) 2,545 2,544 2,544 

Berat jenis kering permukaan (SSD)         B/(B+D-C) 2,602 2,600 2,601 

Berat jenis apparent                                   E/(D+E-C) 2,700 2,694 2,697 

Penyerapan air                                        ((B-E)/E)*100% 2,259 2,189 2,224 
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Lampiran – 4 Pengujian Berat Jenis Filler 

Material   : Semen Portland 

Sumber Material : PT. Mareraya Multi Pratama Jaya, Quary Bila,  

  Tanrutedong, Sidrap. 

Peneliti  : Jusmawati 

Uraian A B 

Berat piknometer + filler (W2) 638,20 633,50 

Berat piknometer (W1) 390,00 380,20 

Berat filler (Wf) 248,00 251,00 

Berat piknometer + air + filler (W3) 1147,40 1144,50 

Berat piknometer + air (W4) 979,30 974,80 

W5 = Wf + W4 1227,30 1225,80 

Berat Jenis Gs = Wf/(W5-W3) 3,10 3,09 

Rata-rata 3,10 
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Lampiran – 5 Pengujian Analisa Saringan Agregat 

Material   : Agregat Kasar 1-2 

Sumber Material : PT. Mareraya Multi Pratama Jaya, Quary Bila,  

Tanrutedong, Sidrap 

Metode Uji  : SNI ASTM C 136-2012 

Peneliti  : Jusmawati 

Saringan  Berat 

Tertahan I 

Komulatif 

Tertahan 

Persen Saringan  Berat 

Tertahan 

II 

Komulatif 

Tertahan 

Persen Rata-

Rata 

Lolos % ASTM (mm) Tertahan Lolos ASTM (mm) Tertahan Lolos 

3/4" 19 0,000 0,000 0,000 100,000 3/4" 19 0,000 0,000 0,000 100,000 100,000 

1/2" 12,5 1212,000 1212,000 80,778 19,222 1/2" 12,5 1239,300 1239,300 82,609 17,391 18,306 

3/8" 9,5 253,000 1465,000 97,641 2,359 3/8" 9,5 238,300 1477,600 98,494 1,506 1,933 

No.4 4,75 35,400 1500,400 100,000 0,000 No.4 4,75 22,600 1500,200 100,000 0,000 0,000 

No.8 2,36 0,000 0,000 0,000 100,000 No.8 2,36 0,000 0,000 0,000 100,000 0,000 

No.16 1,18 0,000 0,000 0,000 100,000 No.16 1,18 0,000 0,000 0,000 100,000 0,000 

No.30 0,6 0,000 0,000 0,000 100,000 No.30 0,6 0,000 0,000 0,000 100,000 0,000 

No.50 0,3 0,000 0,000 0,000 100,000 No.50 0,3 0,000 0,000 0,000 100,000 0,000 

No.100 0,15 0,000 0,000 0,000 100,000 No.100 0,15 0,000 0,000 0,000 100,000 0,000 

No.200 0,075 0,000 0,000 0,000 100,000 No.200 0,075 0,000 0,000 0,000 100,000 0,000 

PAN   0,000 0,000 0,000 100,000 PAN   0,000 0,000 0,000 100,000 0,000 

    1500,400           1500,200         
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Lampiran -6 Pengujian Analisa Saringan Agregat  

Material   : Agregat Kasar 0,5-1 

Sumber Material : PT. Mareraya Multi Pratama Jaya, Quary Bila,  

Tanrutedong, Sidrap 

Metode Uji  : SNI ASTM C 136-2012 

Peneliti  : Jusmawati 

Saringan  Berat 

Tertahan 

I 

Komulatif 

Tertahan 

Persen Saringan  Berat 

Tertahan 

II 

Komulatif 

Tertahan 

Persen Rata-

Rata 

Lolos % ASTM (mm) Tertahan Lolos ASTM (mm) Tertahan Lolos 

3/4" 19 0,000 0,000 0,000 100,000 3/4" 19 0,000 0,000 0,000 100,000 100,000 

1/2" 12,5 0,000 0,000 0,000 100,000 1/2" 12,5 0,000 0,000 0,000 100,000 100,000 

3/8" 9,5 25,500 25,500 1,700 98,300 3/8" 9,5 32,400 32,400 2,160 97,840 98,070 

No.4 4,75 1290,100 1315,600 87,683 12,32 No.4 4,75 1257,900 1290,300 86,009 13,991 13,154 

No.8 2,36 184,800 1500,400 100,000 0,000 No.8 2,36 209,900 0,000 13,990 0,000 0,000 

No.16 1,18 0,000 0,000 0,000 0,000 No.16 1,18 0,000 0,000 0,000 0,000 0,000 

No.30 0,6 0,000 0,000 0,000 0,000 No.30 0,6 0,000 0,000 0,000 0,000 0,000 

No.50 0,3 0,000 0,000 0,000 0,000 No.50 0,3 0,000 0,000 0,000 0,000 0,000 

No.100 0,15 0,000 0,000 0,000 0,000 No.100 0,15 0,000 0,000 0,000 0,000 0,000 

No.200 0,075 0,000 0,000 0,000 0,000 No.200 0,075 0,000 0,000 0,000 0,000 0,000 

PAN   0,000 0,000 0,000 0,000 PAN   0,000 0,000 0,000 0,000 0,000 

    1500,400           1500,200         
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Lampiran – 7 Pengujian Analisa Saringan Agregat  

Material   : Agregat Halus (Abu Batu) 

Sumber Material : PT. Mareraya Multi Pratama Jaya, Quary Bila,  

Tanrutedong, Sidrap 

Metode Uji  : SNI ASTM C 136-2012 

Peneliti  : Jusmawati 

Saringan  
Berat 

Tertahan I 

Komulatif 

Tertahan 

Persen Saringan  Berat 

Tertahan 

II 

Komulatif 

Tertahan 

Persen Rata-

rata 

Lolos 

% 
ASTM (mm) Tertahan Lolos ASTM (mm) Tertahan Lolos 

3/4" 19 0,000 0,000 0,000 100,000 3/4" 19 0,000 0,000 0,000 100,000 100,000 

1/2" 12,5 0,000 0,000 0,000 100,000 1/2" 12,5 0,000 0,000 0,000 100,000 100,000 

3/8" 9,5 0,000 0,000 0,000 100,000 3/8" 9,5 0,000 0,000 0,000 100,000 100,000 

No.4 4,75 0,000 0,000 0,000 100,000 No.4 4,75 0,000 0,000 0,000 100,000 100,000 

No.8 2,36 327,600 327,600 21,839 78,161 No.8 2,36 349,200 349,200 23,278 76,722 77,442 

No.16 1,18 423,500 751,100 50,070 49,930 No.16 1,18 443,200 792,400 52,823 47,177 48,553 

No.30 0,6 264,400 1015,500 67,695 32,305 No.30 0,6 272,500 1064,900 70,989 29,011 30,658 

No.50 0,3 144,800 1160,300 77,348 22,652 No.50 0,3 133,200 1198,100 79,868 20,132 21,392 

No.100 0,15 159,600 1319,900 87,987 12,013 No.100 0,15 145,500 1343,600 89,567 10,433 11,223 

No.200 0,075 81,100 1401,000 93,394 6,606 No.200 0,075 71,500 1415,100 94,334 5,666 6,136 

PAN   99,100 1500,100 100,000 0,000 PAN   85,000 1500,100 100,000 0,000 0,000 

    1500,100           1500,100         



76 

 

 

1. Prosentase tertahan (%) 

Saringan n  = 
                     

∑                     
 x 100% 

2. Prosentase lolos (%) 

 Saringan n  = 100% - prosentase komulatif  

3. Prosentase komulatif (%) di saringan 

Saringan n  = Prosentase komulatif sebelumnya + prosentase tertahan 
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Lampiran – 8 Pengujian Keausan Agregat Kasar 

Material   : Agregat Kasar 1-2 

Sumber Material : PT. Mareraya Multi Pratama Jaya, Quary Bila,  

  Tanrutedong, Sidrap 

Metode Uji  : SNI 2417-2008 

Peneliti  : Jusmawati 

Gradasi 

Saringan 

No. Sampel 

I II 

Lolos Tertahan 

A B C D 

Berat Berat Berat Berat 

Sebelum 

(gr) 
Sesudah (gr) 

Sebelum 

(gr) 
Sesudah (gr) 

3/4" 1/2" 2500 
1423,300 

2500 
1451,100 

1/2" 3/8" 2500 2500 

Jumlah Berat (gram) 5000 1423,300 5000 1451,100 

Berat Tertahan 

Saringan No. 12 (gram) 
71,534 3576,700 70,978 3548,900 

Persen Keausan  28,466% 29,022% 

Rata-rata 28,744% 

 

Persen keausan = 
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Lampiran – 9 Pengujian Titik Lembek Aspal 

Material   : Aspal Penetrasi 60/70 

Sumber Material : CV Anato Group, Pinrang, Sulawesi Selatan 

Metode Uji  : SNI 2434-2011 

Peneliti  : Jusmawati 

No. 
Suhu Bola Jatuh (C) Waktu (Menit) 

I II I II 

1 30 30 5 5 

2 35 35 10 10 

3 40 40 15 15 

4 48 48 20 20 

5 52 50 24 23 

Dari tabel data diperoleh data-data sebagi berikut : 

Ti1 = 52 C 

Ti2  = 50 C 

 Trata-rata   = 
2

5052 

 

   = 51,0 C 

 

Standar deviasi  

Ti Ti - Trata (Ti - Trata)
2 

52,0 -1,0 1,0 

50,0 1,0 1,0 

 2,0 

 = √
            

   
 

 = √
   

 
 = 1,414 

Temperature titik lembek minimum = 51,0 – 1,414  = 49,586C 

Temperature titik lembek maksimum = 51,0 + 1,414 = 52,414C 
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Lampiran – 10 Pengujian Berat Jenis Aspal 

Material   : Aspal Penetrasi 60/70 

Sumber Material : CV Anato Group, Pinrang, Sulawesi Selatan 

Metode Uji  : SNI 2441:2011 

Peneliti  : Jusmawati 

Nomor 

Sampel 

Berat 

Piknometer 

(A) 

Berat 

Piknometer + 

Air 

(B) 

Berat 

Piknometer + 

Aspal 

(C) 

Berat 

Piknometer 

+ Air + Aspal 

(D) 

Berat 

Jenis 

Gram Gram Gram Gram (Gr/cc) 

1 40,400 97,600 89,400 99,200 1,034 

2 40,800 98,300 90,300 99,600 1,027 

Rata-

rata 
40,600 97,950 89,850 99,400 1,030 

 

Berat jenis =
     

            
 

 

  



80 

 

 

Lampiran – 11 Pengujian Kehilangan Berat Aspal 

Material   : Aspal Penetrasi 60/70 

Sumber Material : CV Anato Group, Pinrang, Sulawesi Selatan 

Metode Uji  : SNI 06-2441-1991 

Peneliti  : Jusmawati 

Nomor 

Sampel 

 

Berat 

Tin 

Box 

 

(A) 

Berat 

(Tin box 

+ aspal) 

sebelum 

di oven 

(B) 

 

Berat 

aspal 

sebelum 

oven 

(C) 

Berat 

(Tin box 

+ aspal) 

sesudah 

di oven 

(D) 

 

Berat 

aspal 

sesudah 

oven 

(E) 

 

Jumlah 

penuruna

n berat 

(F) 

 

Prosentase 

penurunan 

berat 

aspal 

(G) 

1 13,800 60,000 46,200 59,900 46,100 0,100 0,216 

2 13,900 59,200 45,300 59,100 45,200 0,100 0,221 

Rata-

rata 
13,850 59,600 45,750 59,500 45,650 0,100 0,219 

Kehilangan berat = %100x
C

F

 

Kehilangan berat aspal I = %100
100,46

100,0
x  

    = 0,216% 

Kehilangan berat aspal II = %100
200,45

100,0
x  

    = 0,221% 

Kehilangan berat rata-rata = 
2

221,0216,0 
 

    = 0,219% 
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Lampiran – 12 Perhitungan berat agregat beton aspal AC-WC setiap variasi.  

 

Kadar Aspal rencana 4,50% 5,00% 5,50% 6,00% 6,50% 

total campuran   1200 1200 1200 1200 1200 

Kebutuhan Aspal   54 60 66 72 78 

Berat Agregat   1146 1140 1134 1128 1122 

    

     Abu Batu 53% 607,380 604,200 601,020 597,840 594,660 

Agregat (0,5-1) 34% 389,640 387,600 385,560 383,520 381,480 

Agregat (1-2) 12% 137,520 136,800 136,080 135,360 134,640 

Filler 1% 11,460 11,400 11,340 11,280 11,220 

  100% 1146 1140 1134 1128 1122 
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Lampiran – 13 Pengujian Marshall Penentuan KAO 
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Lampiran – 14  Perhitungan berat agregat beton aspal AC-WC pada KAO 

disetiap variasi 

Kadar Aspal rencana 6,1089% 6,1089% 6,1089% 

total campuran 
 

1200 1200 1200 

Kebutuhan Aspal 
 

73,3 73,3 73,3 

Berat Agregat 
 

1126,7 1126,7 1126,7 

Abu Batu 53% 597,147 597,147 597,147 

Agregat (0,5-1) 34% 383,075 383,075 383,075 

Agregat (1-2) 12% 135,203 135,203 135,203 

Filler (Semen) 1% 11,266 11,266 11,266 
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Lampiran – 15 Grafik Penentuan Kadar Aspal Optimum 

Kadar Aspal VIM (%) VMA (%) VFA  (%) 
Stabilitas 

(Kg) 

Flow 

(mm) 

4,50 % 6.046 13.738 55.191 1417.016 3.267 

5,00 % 5.815 14.595 59.325 1341.643 3.367 

5,50 % 4.786 14.727 66.678 1370.586 3.767 

6,00 % 4.223 15.280 71.394 1386.867 3.833 

6,50 % 3.593 15.771 76.199 1044.314 3.933 

Spesifikasi 3 – 5 Min. 15 Min. 65 Min. 800 2 - 4 
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KAO = %1089,6
2

5,6716,5



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Lampiran – 16 Pengujian Marshall pada Variasi Suhu 160° 
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Lampiran – 17 Pengujian Marshall pada Variasi Suhu 145° 



90 

 

 

Lampiran – 18 Pengujian Marshall pada Variasi Suhu 110° 
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Lampiran – 19 Dokumentasi Pengujian dan Alat 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



92 

 

 

 

 

 

 

 

 

  



93 

 

 

  



94 

 

 

 


