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LAMPIRAN 

PERHITUNGAN PERMEABILITAS LUMPUR LIMBAH 

Permeabilitas Lumpur Limbah 

Volume of Specimen, V 384,17 

Specific Gravity of Soil Solids, Gs 2.158 

Mass of specimen tube with fittings, W1 (g) 1320.77 

Mass of tube with fittings and specimen, W2 (g) 1785.76 

Dry density of specimen,  7.79 

Void ratio of specimen, e 0.15 

 

Test No. 1 2 3 

Average flow, Q 690 785 865 

Time of collection, t 60 60 60 

Temperature of water, T 28 28 28 

Head difference, h 50 60 70 

Diameter of specimen, D 6.44 6.44 6.44 

Length of Specimen, L 11.80 11.80 11.80 

Area of specimen, A 32.56 32.56 32.56 

                              (cm/s) 0.0834 0.0790 0.0746 

Average k 0,0790 

PERHITUNGAN PERMEABILITAS TANAH 

Permeabilitas Tanah 

Volume of Specimen, V 384,17 

Specific Gravity of Soil Solids, Gs 2.158 

Mass of specimen tube with fittings, W1 (g) 1320.77 

Mass of tube with fittings and specimen, W2 (g) 1785.76 

Dry density of specimen,  7.79 

Void ratio of specimen, e 0.15 

 

Test No. 1 2 3 

Average flow, Q 690 785 865 

Time of collection, t 60 60 60 

Temperature of water, T 28 28 28 

Head difference, h 50 60 70 

Diameter of specimen, D 6.44 6.44 6.44 

Length of Specimen, L 11.80 11.80 11.80 

Area of specimen, A 32.56 32.56 32.56 

                     (cm/s) 0.0834 0.0790 0.0746 

Average k 0,0790 

 

𝜌𝑑𝑟𝑦 

𝜌
𝑑𝑟𝑦

 

𝑘 =  
𝑄 𝐿

𝐴 ℎ 𝑡
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PERHITUNGAN PERMEABILITAS CAMPURAN LUMPUR LIMBAH, 

ABU AMPAS TEBU DAN TANAH 

Pengujian menggunakan air  

Permeabilitas Variasi 0% Abu Ampas Tebu (Abu Ketel) 

Volume of Specimen, V 302.7780168 

Specific Gravity of Soil Solids, Gs 2.661 

Mass of specimen tube with fittings, W1 (g) 1191 

Mass of tube with fittings and specimen, W2 (g) 1622 

Dry density of specimen,  1.42 

Void ratio of specimen, e 1.166854492 

 

Test No. 1 2 

Diameter of specimen, D 6.44 6.44 

Length of Specimen, L 9.30 9.30 

Area of specimen, A 32.56 32.56 

Beginning Head difference, h1 35 30 

Ending head difference, h2 20 20 

Time of collection, t 6662.33 4762.18 

volume of water flow through the specimen, Vw 8.9 6.5 

                           

                                                        (cm/s) 
0.000014 0.000016 

Average k 0.000015 

 

Permeabilitas Variasi 5% Abu Ampas Tebu (Abu Ketel) 

Volume of Specimen, V 302.7780168 

Specific Gravity of Soil Solids, Gs 2.647 

Mass of specimen tube with fittings, W1 (g) 1191 

Mass of tube with fittings and specimen, W2 (g) 1644 

Dry density of specimen,  1.50 

Void ratio of specimen, e 1.098403951 

 

Test No. 1 2 

Diameter of specimen, D 6.44 6.44 

Length of Specimen, L 9.30 9.30 

Area of specimen, A 32.56 32.56 

Beginning Head difference, h1 35 30 

Ending head difference, h2 20 20 

Time of collection, t 7192.17 6113.31 

volume of water flow through the specimen, Vw 10.0 7.0 

                           

                                                        (cm/s) 
0.000015 0.000013 

Average k 0.000014 

𝑘 = 2,303
𝑉𝑤  𝐿

(ℎ1 −  ℎ2) 𝐴 𝑡
 log

ℎ1

ℎ2

 

𝑘 = 2,303
𝑉𝑤  𝐿

(ℎ1 −  ℎ2) 𝐴 𝑡
 log

ℎ1

ℎ2
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Permeabilitas Variasi 10% Abu Ampas Tebu (Abu Ketel) 

Volume of Specimen, V 302.7780168 

Specific Gravity of Soil Solids, Gs 2.646 

Mass of specimen tube with fittings, W1 (g) 1195 

Mass of tube with fittings and specimen, W2 (g) 1663 

Dry density of specimen,  1.546 

Void ratio of specimen, e 1.065 

 

Test No. 1 2 

Diameter of specimen, D 6.44 6.44 

Length of Specimen, L 9.30 9.30 

Area of specimen, A 32.56 32.56 

Beginning Head difference, h1 45 40 

Ending head difference, h2 20 20 

Time of collection, t 19271.42 17146.01 

volume of water flow through the specimen, Vw 25.0 21.0 

                           

                                                        (cm/s) 
0.000012 0.00001213 

Average k 0.00001207 

 

 

Permeabilitas Variasi 20% Abu Ampas Tebu (Abu Ketel) 

Volume of Specimen, V 302.7780168 

Specific Gravity of Soil Solids, Gs 2.635 

Mass of specimen tube with fittings, W1 (g) 1191 

Mass of tube with fittings and specimen, W2 (g) 1640 

Dry density of specimen,  1.483 

Void ratio of specimen, e 1.103 

 

Test No. 1 2 

Diameter of specimen, D 6.44 6.44 

Length of Specimen, L 9.30 9.30 

Area of specimen, A 32.56 32.56 

Beginning Head difference, h1 35 30 

Ending head difference, h2 20 20 

Time of collection, t 3753.42 2535.31 

volume of water flow through the specimen, Vw 5.10 3.5 

                           

                                                        (cm/s) 
0.000014 0.00001599 

Average k 0.00001524 

𝑘 = 2,303
𝑉𝑤  𝐿

(ℎ1 −  ℎ2) 𝐴 𝑡
 log

ℎ1

ℎ2

 

𝑘 = 2,303
𝑉𝑤  𝐿

(ℎ1 −  ℎ2) 𝐴 𝑡
 log

ℎ1

ℎ2
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Permeabilitas Variasi 30% Abu Ampas Tebu (Abu Ketel) 

Volume of Specimen, V 302.7780168 

Specific Gravity of Soil Solids, Gs 2.631 

Mass of specimen tube with fittings, W1 (g) 1192 

Mass of tube with fittings and specimen, W2 (g) 1641 

Dry density of specimen,  1.483 

Void ratio of specimen, e 1.100 

 

Test No. 1 2 

Diameter of specimen, D 6.44 6.44 

Length of Specimen, L 9.30 9.30 

Area of specimen, A 32.56 32.56 

Beginning Head difference, h1 35 30 

Ending head difference, h2 20 20 

Time of collection, t 3569.27 2618.84 

volume of water flow through the specimen, Vw 5.4 4.2 

                           

                                                        (cm/s) 
0.000016 0.00001858 

Average k 0.00001735 

 

 

Permeabilitas Variasi 40% Abu Ampas Tebu (Abu Ketel) 

Volume of Specimen, V 302.7780168 

Specific Gravity of Soil Solids, Gs 2.629 

Mass of specimen tube with fittings, W1 (g) 1192 

Mass of tube with fittings and specimen, W2 (g) 1626 

Dry density of specimen,  1.433 

Void ratio of specimen, e 1.136 

 

Test No. 1 2 

Diameter of specimen, D 6.44 6.44 

Length of Specimen, L 9.30 9.30 

Area of specimen, A 32.56 32.56 

Beginning Head difference, h1 35 30 

Ending head difference, h2 20 20 

Time of collection, t 7406.19 5429.47 

volume of water flow through the specimen, Vw 13.0 10.0 

                           

                                                        (cm/s) 
0.000019 0.00002134 

Average k 0.00002002 

𝑘 = 2,303
𝑉𝑤  𝐿

(ℎ1 −  ℎ2) 𝐴 𝑡
 log

ℎ1

ℎ2

 

𝑘 = 2,303
𝑉𝑤  𝐿

(ℎ1 −  ℎ2) 𝐴 𝑡
 log

ℎ1

ℎ2
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Pengujian menggunakan larutan etanol 

Permeabilitas Variasi 0% Abu Ampas Tebu (Abu Ketel) 

Volume of Specimen, V 302.7780168 

Specific Gravity of Soil Solids, Gs 2.661 

Mass of specimen tube with fittings, W1 (g) 1193 

Mass of tube with fittings and specimen, W2 (g) 1610 

Dry density of specimen,  1.38 

Void ratio of specimen, e 1.206029463 

 

Test No. 1 2 

Diameter of specimen, D 6.44 6.44 

Length of Specimen, L 9.30 9.30 

Area of specimen, A 32.56 32.56 

Beginning Head difference, h1 35 30 

Ending head difference, h2 20 20 

Time of collection, t 3374.37 2754.66 

volume of water flow through the specimen, Vw 12.0 10.0 

                           

                                                        (cm/s) 
0.000038 0.000042 

Average k 0.000040 

 

Permeabilitas Variasi 5% Abu Ampas Tebu (Abu Ketel) 

Volume of Specimen, V 302.7780168 

Specific Gravity of Soil Solids, Gs 2.647 

Mass of specimen tube with fittings, W1 (g) 1192 

Mass of tube with fittings and specimen, W2 (g) 1635 

Dry density of specimen,  1.46 

Void ratio of specimen, e 1.12567809 

 

Test No. 1 2 

Diameter of specimen, D 6.44 6.44 

Length of Specimen, L 9.30 9.30 

Area of specimen, A 32.56 32.56 

Beginning Head difference, h1 35 30 

Ending head difference, h2 20 20 

Time of collection, t 6480.00 5107.45 

volume of water flow through the specimen, Vw 15.0 10.0 

                           

                                                        (cm/s) 
0.000025 0.000023 

Average k 0.0000237 

 

𝑘 = 2,303
𝑉𝑤  𝐿

(ℎ1 −  ℎ2) 𝐴 𝑡
 log

ℎ1

ℎ2

 

𝑘 = 2,303
𝑉𝑤  𝐿

(ℎ1 −  ℎ2) 𝐴 𝑡
 log

ℎ1

ℎ2
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Permeabilitas Variasi 10% Abu Ampas Tebu (Abu Ketel) 

Volume of Specimen, V 302.7780168 

Specific Gravity of Soil Solids, Gs 2.646 

Mass of specimen tube with fittings, W1 (g) 1192 

Mass of tube with fittings and specimen, W2 (g) 1635 

Dry density of specimen,  1.463 

Void ratio of specimen, e 1.125 

 

Test No. 1 2 

Diameter of specimen, D 6.44 6.44 

Length of Specimen, L 9.30 9.30 

Area of specimen, A 32.56 32.56 

Beginning Head difference, h1 35 30 

Ending head difference, h2 20 20 

 Time of collection, t 5329.40 3661.71 

volume of water flow through the specimen, Vw 10.0 5.8 

                           

                                                        (cm/s) 
0.000020 0.00001829 

Average k 0.00001914 

 

Pengujian menggunakan larutan CaCl2 

 

Permeabilitas Variasi 0% Abu Ampas Tebu (Abu Ketel) 

Volume of Specimen, V 302.7780168 

Specific Gravity of Soil Solids, Gs 2.661 

Mass of specimen tube with fittings, W1 (g) 1192 

Mass of tube with fittings and specimen, W2 (g) 1535 

Dry density of specimen,  1.13 

Void ratio of specimen, e 1.466222408 

 

Test No. 1 2 

Diameter of specimen, D 6.44 6.44 

Length of Specimen, L 9.30 9.30 

Area of specimen, A 32.56 32.56 

Beginning Head difference, h1 35 30 

Ending head difference, h2 20 20 

Time of collection, t 1517.18 1182.10 

volume of water flow through the specimen, Vw 15.0 10.0 

                           

                                                        (cm/s) 
0.000105 0.000098 

Average k 0.000102 

 

𝑘 = 2,303
𝑉𝑤  𝐿

(ℎ1 −  ℎ2) 𝐴 𝑡
 log

ℎ1

ℎ2

 

𝑘 = 2,303
𝑉𝑤  𝐿

(ℎ1 −  ℎ2) 𝐴 𝑡
 log

ℎ1

ℎ2
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Permeabilitas Variasi 5% Abu Ampas Tebu (Abu Ketel) 

Volume of Specimen, V 302.7780168 

Specific Gravity of Soil Solids, Gs 2.647 

Mass of specimen tube with fittings, W1 (g) 1192 

Mass of tube with fittings and specimen, W2 (g) 1590 

Dry density of specimen,  1.31 

Void ratio of specimen, e 1.25295325 

 

Test No. 1 2 

Diameter of specimen, D 6.44 6.44 

Length of Specimen, L 9.30 9.30 

Area of specimen, A 32.56 32.56 

Beginning Head difference, h1 35 30 

Ending head difference, h2 20 20 

Time of collection, t 4552.17 3413.31 

volume of water flow through the specimen, Vw 15.0 10.0 

                           

                                                        (cm/s) 
0.000035 0.000034 

Average k 0.0000345 

 

Permeabilitas Variasi 0% Abu Ampas Tebu (Abu Ketel) 

Volume of Specimen, V 302.7780168 

Specific Gravity of Soil Solids, Gs 2.646 

Mass of specimen tube with fittings, W1 (g) 1192 

Mass of tube with fittings and specimen, W2 (g) 1639 

Dry density of specimen,  1.476 

Void ratio of specimen, e 1.115 

 

Test No. 1 2 

Diameter of specimen, D 6.44 6.44 

Length of Specimen, L 9.30 9.30 

Area of specimen, A 32.56 32.56 

Beginning Head difference, h1 35 30 

Ending head difference, h2 20 20 

Time of collection, t 4757.46 4376.19 

volume of water flow through the specimen, Vw 14.2 6.7 

                           

                                                        (cm/s) 
0.000032 0.00001763 

Average k 0.00002469 

 

𝑘 = 2,303
𝑉𝑤  𝐿

(ℎ1 −  ℎ2) 𝐴 𝑡
 log

ℎ1

ℎ2

 

𝑘 = 2,303
𝑉𝑤  𝐿

(ℎ1 −  ℎ2) 𝐴 𝑡
 log

ℎ1

ℎ2
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DOKUMENTASI PENGAMBILAN DATA DI LABORATORIUM 

A. Dokumentasi Pengujian Karakteristik Sampel Lumpur Limbah, 

Tanah dan Abu Ampas Tebu (Abu Ketel) 

1. Pengujian Basic Propertis 

a. Pengujian berat jenis 

  
 

b. Pengujian batas-batas Atterberg 
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c. Pengujian Analisa saringan dan Hidrometer 

Pengujian Analisa saringan 

  

Pengujian Hidrometer 
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2. Dokumentasi Pengujian Sifat Mekanik 

a. Kompaksi 

  

b. Permebilitas 
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B. Dokumentasi Pengujian Campuran Lumpur Limbah, Tanah dan Abu 

Ampas Tebu  

a. Kompaksi 

  

b. Permeabilitas 
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