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LAMPIRAN 

Lampiran 1. Hasil Sondir Titik S.04 
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Lampiran 1. (Lanjutan) 
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Lampiran 2. Hasil Sondir Titik S.05 
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Lampiran 2. (Lanjutan) 
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Lampiran 2. (Lanjutan) 
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Lampiran 2. (Lanjutan) 
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Lampiran 3. Layout Titik Sondir 
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Lampiran 4. Site Plan Topografi 
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Lampiran 4. (Lanjutan) 
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Lampiran 5. Section Profile  
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Lampiran 5. (Lanjutan) 
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Lampiran 6. Perhitungan Korelasi Parameter Tanah Titik S.04 

Local Friction 

(kg/cm2) 
qc  (kg/cm2) Fr  (%) Jenis Tanah Konsistensi Tanah 

0,09 10,00 4,63 Lempung Stiff 

0,19 15,00 3,12 Lanau Stiff 

0,29 25,00 1,89 Lanau Very Stiff 

0,38 35,00 1,36 Lanau Very Stiff 

0,48 55,00 0,87 Lanau Very Stiff 

0,58 45,00 1,07 Lanau Very Stiff 

0,67 40,00 1,21 Lanau Very Stiff 

0,77 30,00 1,90 Lanau Very Stiff 

0,87 25,00 1,94 Lanau Very Stiff 

0,97 20,00 2,42 Lanau Very Stiff 

1,07 17,00 2,85 Lanau Very Stiff 

1,17 20,00 2,44 Lanau Very Stiff 

1,27 22,00 2,23 Lanau Very Stiff 

1,37 25,00 1,98 Lanau Very Stiff 

1,47 25,00 1,98 Lanau Very Stiff 

1,58 20,00 2,47 Lanau Very Stiff 

1,68 22,00 2,26 Lanau Very Stiff 

1,78 25,00 2,01 Lanau Very Stiff 

1,89 30,00 1,69 Lanau Very Stiff 

1,99 40,00 1,28 Lanau Very Stiff 

2,09 35,00 1,46 Lanau Very Stiff 

2,20 25,00 2,04 Lanau Very Stiff 

2,31 30,00 1,71 Lanau Very Stiff 

2,41 40,00 1,30 Lanau Very Stiff 

2,52 45,00 1,16 Lanau Very Stiff 

2,63 50,00 1,05 Lanau Very Stiff 

2,73 55,00 0,96 Lanau Very Stiff 

2,84 30,00 1,75 Lanau Very Stiff 

2,95 32,00 1,65 Lanau Very Stiff 

3,06 45,00 1,19 Lanau Very Stiff 

3,17 30,00 1,76 Lanau Very Stiff 

3,28 40,00 1,34 Lanau Very Stiff 

3,39 95,00 0,58 Pasir Hard 

3,50 85,00 0,65 Pasir Hard 

3,61 70,00 0,78 Pasir Hard 

3,72 60,00 0,92 Pasir Hard 
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Local Friction 

(kg/cm2) 
qc  (kg/cm2) Fr  (%) Jenis Tanah Konsistensi Tanah 

3,84 40,00 1,37 Lanau Hard 

3,95 45,00 1,22 Lanau Hard 

4,06 50,00 1,11 Lanau Hard 

4,18 55,00 1,01 Lanau Hard 

4,29 65,00 0,86 Lanau Hard 

4,41 70,00 0,81 Lanau Hard 

4,52 55,00 1,03 Lanau Hard 

4,64 55,00 1,03 Lanau Hard 

4,76 60,00 0,95 Lanau Hard 

4,87 50,00 1,14 Lanau Hard 

4,99 65,00 0,88 Pasir Hard 

5,11 60,00 0,96 Pasir Hard 

5,23 75,00 0,77 Pasir Hard 

5,35 85,00 0,69 Pasir Hard 

5,47 75,00 0,78 Pasir Hard 

5,59 80,00 0,74 Pasir Hard 

5,71 90,00 0,66 Pasir Hard 

5,83 85,00 0,70 Pasir Hard 

5,95 65,00 1,07 Pasir Hard 

6,07 55,00 0,99 Pasir Hard 

6,19 50,00 0,85 Pasir Hard 

6,32 65,00 0,92 Pasir Hard 

6,44 70,00 0,71 Pasir Hard 

6,56 60,00 0,58 Pasir Hard 

6,69 50,00 0,49 Pasir Hard 

6,81 70,00 0,72 Pasir Hard 

6,94 145,00 0,77 Pasir Hard 

7,07 125,00 0,94 Pasir Hard 

7,19 80,00 1,11 Pasir Hard 

7,32 65,00 1,02 Pasir Hard 

7,45 50,00 0,73 Pasir Hard 

7,57 60,00 0,70 Pasir Hard 

7,70 90,00 0,63 Pasir Hard 

7,83 115,00 0,51 Pasir Hard 

7,96 130,00 0,47 Pasir Hard 

8,00 110,00 0,10 Pasir Hard 

8,10 165,00 0,23 Pasir Hard 
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Local Friction 

(kg/cm2) 
qc  (kg/cm2) Fr  (%) Jenis Tanah Konsistensi Tanah 

8,17 200,00 0,18 Pasir Hard 

8,21 250,00 0,08 Pasir Hard 
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Lampiran 7. Perhitungan Korelasi Parameter Tanah Titik S.05 

Local Friction 

(kg/cm2) 
qc  (kg/cm2) Fr  (%) Jenis Tanah Konsistensi Tanah 

0,09 10,00 4,626 Lempung Stiff 

0,19 40,00 1,183 Lanau Very Stiff 

0,29 35,00 1,357 Lanau Very Stiff 

0,38 25,00 1,901 Lanau Very Stiff 

0,48 20,00 2,377 Lanau Very Stiff 

0,58 30,00 1,601 Lanau Very Stiff 

0,67 45,00 1,077 Lanau Very Stiff 

0,77 40,00 1,215 Lanau Very Stiff 

0,87 60,00 0,817 Lanau Hard 

0,97 55,00 0,894 Lanau Hard 

1,07 50,00 0,987 Lanau Hard 

1,17 30,00 1,641 Lanau Very Stiff 

1,27 25,00 1,970 Lanau Very Stiff 

1,37 22,00 2,240 Lanau Very Stiff 

1,47 20,00 2,466 Lanau Very Stiff 

1,58 20,00 2,474 Lanau Very Stiff 

1,68 17,00 2,904 Lanau Very Stiff 

1,78 15,00 3,285 Lanau Very Stiff 

1,89 20,00 2,500 Lanau Very Stiff 

1,99 30,00 1,694 Lanau Very Stiff 

2,09 25,00 2,030 Lanau Very Stiff 

2,20 45,00 1,148 Lanau Very Stiff 

2,31 50,00 1,039 Lanau Very Stiff 

2,41 35,00 1,480 Lanau Very Stiff 

2,52 40,00 1,304 Lanau Very Stiff 

2,63 55,00 0,958 Pasir Hard 

2,73 60,00 0,883 Pasir Hard 

2,84 70,00 0,762 Pasir Hard 

2,95 65,00 0,823 Pasir Hard 

3,06 50,00 1,070 Pasir Hard 

3,17 45,00 1,190 Pasir Hard 

3,28 35,00 1,526 Lanau Very Stiff 

3,39 30,00 1,778 Lanau Very Stiff 

3,50 32,00 1,677 Lanau Very Stiff 

3,61 40,00 1,356 Lanau Very Stiff 

3,72 35,00 1,549 Lanau Very Stiff 

3,84 35,00 1,554 Lanau Very Stiff 

3,95 30,00 1,810 Lanau Very Stiff 
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Local Friction 

(kg/cm2) 
qc  (kg/cm2) Fr  (%) Jenis Tanah Konsistensi Tanah 

4,06 25,00 2,161 Lanau Very Stiff 

4,18 35,00 1,571 Lanau Very Stiff 

4,29 35,00 1,577 Lanau Very Stiff 

4,41 40,00 1,391 Lanau Very Stiff 

4,52 42,00 1,332 Lanau Very Stiff 

4,64 55,00 1,029 Lanau Very Stiff 

4,76 45,00 1,255 Lanau Very Stiff 

4,87 55,00 1,037 Pasir Hard 

4,99 60,00 0,956 Pasir Hard 

5,11 65,00 0,888 Pasir Hard 

5,23 60,00 0,963 Pasir Hard 

5,35 70,00 0,832 Pasir Hard 

5,47 65,00 0,898 Pasir Hard 

5,59 80,00 0,735 Pasir Hard 

5,71 80,00 0,738 Pasir Hard 

5,83 85,00 0,698 Pasir Hard 

5,95 90,00 0,663 Pasir Hard 

6,07 95,00 0,631 Pasir Hard 

6,19 85,00 0,706 Pasir Hard 

6,32 60,00 0,995 Pasir Hard 

6,44 40,00 1,477 Lanau Very Stiff 

6,56 35,00 1,682 Lanau Very Stiff 

6,69 40,00 1,486 Lanau Very Stiff 

6,81 32,00 1,843 Lanau Very Stiff 

6,94 130,00 0,476 Pasir Hard 

7,07 160,00 0,389 Pasir Hard 

7,19 125,00 0,498 Pasir Hard 

7,32 120,00 0,521 Pasir Hard 

7,45 135,00 0,465 Pasir Hard 

7,57 170,00 0,372 Pasir Hard 

7,70 110,00 0,573 Pasir Hard 

7,83 100,00 0,632 Pasir Hard 

7,96 135,00 0,472 Pasir Hard 

8,00 150,00 0,132 Pasir Hard 

8,10 200,00 0,234 Pasir Hard 

8,17 202,00 0,189 Pasir Hard 

8,21 250,00 0,083 Pasir Hard 
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Lampiran 8. Perhitungan Pembebanan, Tekanan Tanah Aktif dan Pasif 

a. Gaya vertikal yang berasal dari berat sendiri dinding penahan tanah 

 G1 = (7 m x 0,48 x2,2ton)-((0,5 x 0,24 x 7 m x 2,2 ton) x 2) = 3,692 ton 

b. Gaya luar yang bekerja pada dinding penahan tanah 

Nilai berat jenis tanah didapatkan melalui korelasi empiris dari hasil pengujian 

sondir di lokasi studi. Data tanah yang diperoleh adalah sebagai berikut : 

• Berat jenis tanah = 1,95 ton/m3 

• Kohesi tanah = 0,174 

• Sudut geser = 33o 

Perhitungan gaya luar yang bekerja pada dinding penahan tanah ditunjukkan 

sebagai berikut : G2 = 0,5 x 7 m x 0,24 x 1,95 = 1,638 ton 

c. Gaya akibat tekanan tanah aktif dan tekanan tanah pasif Ka =  tan2 (45o- ∅2) 

       =  tan2 (45o- 33o2 )        =  0,293 Kp =  tan2 (45o + ∅2) 

       =  tan2 (45o + 33o2 )        =  3,389 

- Tekanan tanah aktif akibat timbunan tanah di bagian belakang dinding penahan P1 = 7 m x 0,397       = 2,779 P2 = 0,5 x 7 m x (4,397-0,397)       = 14 Pa = 2,779 + 14       = 16,779 t/m 
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Lampiran 8. (Lanjutan)  z̄  = 2,779 x (72) + 14 x (73)  
      = 42,468516,779        = 2,53 

- Tekanan tanah pasif pada dasar atau kaki dinding penahan P3 = 0,8 m x 0,64       = 0,512 P4 = 0,5 x 0,8 m x (5,92-0,64)       = 2,112 Pp = 0,512 + 2,112       = 2,624 t/m  z̄  = 0,512 x (0,82 ) + 2,112 x (0,83 )  
      = 0,7682,624       = 0,292 
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Lampiran 9. Perhitungan Stabilitas Dinding Penahan Tanah Eksisting 

1. Perhitungan Pembebanan Eksisting 𝐺1 = (7 𝑚 𝑥 0,5 𝑥2,2𝑡𝑜𝑛) = 7,70 𝑡𝑜𝑛 

2. Perhitungan Stabilitas Eksisting 

Stabilitas terhadap guling 

 Ʃ𝑀𝑤 = 𝑀1            =  1,93 𝑡𝑜𝑛. 𝑚            = 18,88 𝑘𝑁𝑚 Ʃ𝑀𝑔𝑙 = 𝑃1 + 𝑃2 + 𝑃3 + 𝑃4           = 9,73 + 32,67 + (−0,20) + (−0,56)           = 41,63 𝑡𝑜𝑛. 𝑚           = 408,34 𝑘𝑁𝑚 𝐹𝑔𝑙    = 18,88408,34 = 0,05 → Tidak aman terhadap guling 

Stabilitas terhadap geser Ʃ𝑅ℎ = 𝑊 𝑥 𝑓           = Ʃ𝑉 𝑥 𝑡𝑎𝑛𝛿           = 7,7 𝑥 0,64           = 4,928 𝑡𝑜𝑛           = 48,34 𝑘𝑁  Ʃ𝑃ℎ = Ʃ𝐻          = 14,16 𝑡𝑜𝑛          = 14,16 𝑡𝑜𝑛          = 138,86 𝑘𝑁  𝐹𝑔𝑠  = 48,34138,86         = 0,35 → Tidak Aman terhadap geser 

Stabilitas terhadap daya dukung 𝑞𝑢 = 𝑐. 𝑁𝑐 + 𝛾. 𝐷𝑓 . 𝑁𝑞 + 1 2⁄ . 𝛾. 𝐵. 𝑁𝛾 
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Lampiran 9. (Lanjutan)       = 0,174. 22,39 + 1,95.0,8.10,69 + 1 2⁄ . 1,95.0,5.6,32       = 23,65 𝑡𝑜𝑛 𝑚2⁄  𝐹𝑆 = 3 𝜎𝑖𝑗𝑖𝑛 =  23,65 3⁄              =  7,88 𝑡𝑜𝑛 𝑚2⁄  

 𝜎        =  𝑃 𝐴⁄              =  7,70 0,5⁄              =  15,4 

15,4  > 7,88 → Daya dukung tanah tidak aman  
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Lampiran 10. Perhitungan Stabilitas Dinding Penahan Tanah Buis Beton 

a. Stabilitas Terhadap Guling Ʃ𝑀𝑤 = 𝑀1 + 𝑀2           = 0,89 + 0,39           = 1,28 𝑡𝑜𝑛. 𝑚           = 12,55 𝑘𝑁𝑚 Ʃ𝑀𝑔𝑙 = 𝑃1 + 𝑃2 + 𝑃3 + 𝑃4           = 9,73 + 32,67 + (−0,20) + (−0,56)           = 41,63 𝑡𝑜𝑛. 𝑚           = 408,34 𝑘𝑁𝑚 

𝐹𝑔𝑙    = 12,55408,34 

          = 0,03 → Tidak aman terhadap guling 

b. Stabilitas Terhadap Geser Ʃ𝑅ℎ = 𝑊 𝑥 𝑓           = Ʃ𝑉 𝑥 𝑡𝑎𝑛𝛿           = 5,33 𝑥 0,64           = 3,41 𝑡𝑜𝑛           = 33,46 𝑘𝑁  Ʃ𝑃ℎ = Ʃ𝐻          = 14,16 𝑡𝑜𝑛          = 14,16 𝑡𝑜𝑛          = 138,86 𝑘𝑁  𝐹𝑔𝑠    = 33,46138,86           = 0,24 → Tidak aman terhadap geser 
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Lampiran 10. (Lanjutan) 

c. Stabilitas Terhadap Daya Dukung 

Berdasarkan tabel faktor daya dukung tanah menurut Terzaghi untuk kondisi 

general shear failure, diperoleh nilai faktor daya dukung tanah sebesar 𝑁𝑐 = 22,39, 𝑁𝑞 = 10,69, dan 𝑁𝛾 = 6,32. Selanjutnya, nilai faktor daya dukung tanah tersebut 

digunakan dalam perhitungan daya dukung ultimit tanah sebagai berikut. 𝑞𝑢 = 𝑐. 𝑁𝑐 + 𝛾. 𝐷𝑓 . 𝑁𝑞 + 1 2⁄ . 𝛾. 𝐵. 𝑁𝛾 

      = 0,174. 22,39 + 1,95.0,8.10,69 + 1 2⁄ . 1,95.0,48.6,32       = 23,53 𝑡𝑜𝑛 𝑚2⁄  𝐹𝑆 = 3 𝜎𝑖𝑗𝑖𝑛 =  23,53 3⁄              =  7,84 𝑡𝑜𝑛 𝑚2⁄  

𝜎        =  𝑃 𝐴⁄  

            =  5,33 0,48⁄              =  11,10 

11,10  >  7,84 → Daya dukung tanah tidak aman  
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Lampiran 11. Perhitungan Stabilitas Desain Alternatif Diameter 40 cm 

1. Perhitungan Pembebanan Diameter 40 cm 𝐺1 = (7 𝑚 𝑥 0,48 𝑥2,2𝑡𝑜𝑛) − ((0,5 𝑥 0,24 𝑥 7 𝑚 𝑥 2,2 𝑡𝑜𝑛) 𝑥 2) = 3,70 𝑡𝑜𝑛 𝐺2 = 0,5 𝑥 7 𝑚 𝑥 0,24 𝑥 1,95 = 1,638 𝑡𝑜𝑛 𝐺3 = (7 𝑚 𝑥 0,48 𝑥2,2𝑡𝑜𝑛) = 7,396 𝑡𝑜𝑛 𝐺4 = (7 𝑚 𝑥 0,48 𝑥2,2𝑡𝑜𝑛) − (0,5 𝑥 0,24 𝑥 1 𝑚 𝑥 2,2 𝑡𝑜𝑛) = 7,13 𝑡𝑜𝑛 𝐺5 = (6 𝑚 𝑥 0,48 𝑥2,2𝑡𝑜𝑛) − (0,5 𝑥 0,24 𝑥 1 𝑚 𝑥 2,2 𝑡𝑜𝑛) = 6,07 𝑡𝑜𝑛 𝐺6 = (5 𝑚 𝑥 0,48 𝑥2,2𝑡𝑜𝑛) − (0,5 𝑥 0,24 𝑥 3,2 𝑚 𝑥 2,2 𝑡𝑜𝑛) = 5,02 𝑡𝑜𝑛 𝐺7 = (4 𝑚 𝑥 0,48 𝑥2,2𝑡𝑜𝑛) − (0,5 𝑥 0,24 𝑥 1 𝑚 𝑥 2,2 𝑡𝑜𝑛) = 3,96 𝑡𝑜𝑛 𝐺8 = (3 𝑚 𝑥 0,48 𝑥2,2𝑡𝑜𝑛) − (0,5 𝑥 0,24 𝑥 1 𝑚 𝑥 2,2 𝑡𝑜𝑛) = 2,90 𝑡𝑜𝑛 𝐺9 = (2 𝑚 𝑥 0,48 𝑥2,2𝑡𝑜𝑛) − (0,5 𝑥 0,24 𝑥 1,2 𝑚 𝑥 2,2 𝑡𝑜𝑛) = 1,80 𝑡𝑜𝑛 

2. Perhitungan Stabilitas Diameter 40 cm 

Stabilitas terhadap guling Ʃ𝑀𝑤 = 𝑀1 + 𝑀2 + 𝑀3 + 𝑀4 + 𝑀5 + 𝑀6 + 𝑀7 + 𝑀8 + 𝑀9           = 13,31 + 5,90 + 23,06 + 18,82 + 13,12 + 8,43 + 4,75 + 2,09 + 0,43           = 89,90 𝑡𝑜𝑛. 𝑚           = 881,91 𝑘𝑁𝑚 Ʃ𝑀𝑔𝑙 = 𝑃1 + 𝑃2 + 𝑃3 + 𝑃4           = 9,73 + 32,67 + (−0,20) + (−0,56)           = 41,63 𝑡𝑜𝑛. 𝑚           = 408,34 𝑘𝑁𝑚 𝐹𝑔𝑙    = 881,91408,34 = 2,15 → Aman terhadap guling 

Stabilitas terhadap geser Ʃ𝑅ℎ = 𝑊 𝑥 𝑓           = Ʃ𝑉 𝑥 𝑡𝑎𝑛𝛿  
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Lampiran 11. (Lanjutan)          = 39,60 𝑥 0,64           = 25,34 𝑡𝑜𝑛           = 248,63 𝑘𝑁  Ʃ𝑃ℎ = Ʃ𝐻          = 14,16 𝑡𝑜𝑛          = 138,86 𝑘𝑁  𝐹𝑔𝑠  = 248,63138,86         = 1,79 → Aman terhadap geser 

Stabilitas terhadap daya dukung 𝑞𝑢 = 𝑐. 𝑁𝑐 + 𝛾. 𝐷𝑓 . 𝑁𝑞 + 1 2⁄ . 𝛾. 𝐵. 𝑁𝛾       = 0,174. 22,39 + 1,95.0,8.10,69 + 1 2⁄ . 1,95.3,84.6,32       = 44,23 𝑡𝑜𝑛 𝑚2⁄  𝐹𝑆 = 3 𝜎𝑖𝑗𝑖𝑛 =  44,23 3⁄              =  14,74 𝑡𝑜𝑛 𝑚2⁄  𝜎        =  𝑃 𝐴⁄              =  39,60 3,84⁄              =  10,31 

10,31  < 14,74 → Daya dukung tanah aman  
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Lampiran 12. Perhitungan Stabilitas Desain Alternatif Diameter 60 cm 

3. Perhitungan Pembebanan Diameter 60 cm 𝐺1 = (7 𝑚 𝑥 0,48 𝑥2,2𝑡𝑜𝑛) − ((0,5 𝑥 0,24 𝑥 7 𝑚 𝑥 2,2 𝑡𝑜𝑛) 𝑥 2) = 3,69 𝑡𝑜𝑛 𝐺2 = 0,5 𝑥 7 𝑚 𝑥 0,24 𝑥 1,95 = 1,64 𝑡𝑜𝑛 𝐺3 = (7 𝑚 𝑥 0,72 𝑥2,2𝑡𝑜𝑛) − (0,5 𝑥 0,36 𝑥 1 𝑚 𝑥 2,2 𝑡𝑜𝑛) = 10,69 𝑡𝑜𝑛 𝐺4 = (6 𝑚 𝑥 0,72 𝑥2,2𝑡𝑜𝑛) − (0,5 𝑥 0,36 𝑥 1 𝑚 𝑥 2,2 𝑡𝑜𝑛) = 9,11 𝑡𝑜𝑛 𝐺5 = (5 𝑚 𝑥 0,72 𝑥2,2𝑡𝑜𝑛) − (0,5 𝑥 0,36 𝑥 1 𝑚 𝑥 2,2 𝑡𝑜𝑛) = 7,52 𝑡𝑜𝑛 𝐺6 = (4 𝑚 𝑥 0,72 𝑥2,2𝑡𝑜𝑛) − (0,5 𝑥 0,36 𝑥 1 𝑚 𝑥 2,2 𝑡𝑜𝑛) = 5,94 𝑡𝑜𝑛 𝐺7 = (3 𝑚 𝑥 0,72 𝑥2,2𝑡𝑜𝑛) − (0,5 𝑥 0,36 𝑥 2,2 𝑚 𝑥 2,2 𝑡𝑜𝑛) = 3,88 𝑡𝑜𝑛 

4. Perhitungan Stabilitas Diameter 60 cm 

Stabilitas terhadap guling 

 Ʃ𝑀𝑤 = 𝑀1 + 𝑀2 + 𝑀3 + 𝑀4 + 𝑀5 + 𝑀6 + 𝑀7            = 14,19 + 6,29 + 34,64 + 22,95 + 13,54 + 6,42 + 1,40            = 99,43 𝑡𝑜𝑛. 𝑚            = 975,43 𝑘𝑁𝑚 Ʃ𝑀𝑔𝑙 = 𝑃1 + 𝑃2 + 𝑃3 + 𝑃4           = 9,73 + 32,67 + (−0,20) + (−0,56)           = 41,63 𝑡𝑜𝑛. 𝑚           = 408,34 𝑘𝑁𝑚 𝐹𝑔𝑙    = 975,43408,34 = 2,38 → Aman terhadap guling 

Stabilitas terhadap geser Ʃ𝑅ℎ = 𝑊 𝑥 𝑓           = Ʃ𝑉 𝑥 𝑡𝑎𝑛𝛿           = 42,48 𝑥 0,64           = 27,18 𝑡𝑜𝑛           = 266,69 𝑘𝑁  Ʃ𝑃ℎ = Ʃ𝐻          = 14,16 𝑡𝑜𝑛  
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Lampiran 12. (Lanjutan)         = 14,16 𝑡𝑜𝑛          = 138,86 𝑘𝑁  𝐹𝑔𝑠  = 266,69138,86         = 1,92 → Aman terhadap geser 

Stabilitas terhadap daya dukung 𝑞𝑢 = 𝑐. 𝑁𝑐 + 𝛾. 𝐷𝑓 . 𝑁𝑞 + 1 2⁄ . 𝛾. 𝐵. 𝑁𝛾       = 0,174. 22,39 + 1,95.0,8.10,69 + 1 2⁄ . 1,95.4,08.6,32       = 45,71 𝑡𝑜𝑛 𝑚2⁄  𝐹𝑆 = 3 𝜎𝑖𝑗𝑖𝑛 =  45,71 3⁄              =  15,23 𝑡𝑜𝑛 𝑚2⁄  

 𝜎        =  𝑃 𝐴⁄              =  42,48 4,08⁄              =  10,41 

10,41  <  15,23 → Daya dukung tanah aman  
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Lampiran 13. Perhitungan Stabilitas Desain Alternatif Diameter 80 cm 

1. Perhitungan Pembebanan Diameter 80 cm 𝐺1 = (7 𝑚 𝑥 0,95 𝑥2,2𝑡𝑜𝑛) − ((0,5 𝑥 0, 𝑥 7 𝑚 𝑥 2,2 𝑡𝑜𝑛) 𝑥 2) = 3,69 𝑡𝑜𝑛 𝐺2 = 0,5 𝑥 7 𝑚 𝑥 0,24 𝑥 1,95 = 1,638 𝑡𝑜𝑛 𝐺3 = (6 𝑚 𝑥 0,95 𝑥2,2𝑡𝑜𝑛) − (0,5 𝑥 0,475 𝑥 1 𝑚 𝑥 2,2 𝑡𝑜𝑛) = 7,128 𝑡𝑜𝑛 𝐺4 = (5 𝑚 𝑥 0,95 𝑥2,2𝑡𝑜𝑛) − (0,5 𝑥 0,475 𝑥 1 𝑚 𝑥 2,2 𝑡𝑜𝑛) = 6,072 𝑡𝑜𝑛 𝐺5 = (4 𝑚 𝑥 0,95 𝑥2,2𝑡𝑜𝑛) − (0,5 𝑥 0,475 𝑥 1 𝑚 𝑥 2,2 𝑡𝑜𝑛) = 5,016 𝑡𝑜𝑛 𝐺6 = (3 𝑚 𝑥 0,95 𝑥2,2𝑡𝑜𝑛) − (0,5 𝑥 0,475 𝑥 2,2 𝑚 𝑥 2,2 𝑡𝑜𝑛) = 3,379 𝑡𝑜𝑛 

 

2. Perhitungan Stabilitas Diameter 80 cm 

Stabilitas terhadap guling 

 Ʃ𝑀𝑤 = 𝑀1 + 𝑀2 + 𝑀3 + 𝑀4 + 𝑀5 + 𝑀6            = 14,93 + 6,62 + 39,96 + 23,58 + 11,17 + 2,43            = 98,69 𝑡𝑜𝑛. 𝑚            = 968,11 𝑘𝑁𝑚 Ʃ𝑀𝑔𝑙 = 𝑃1 + 𝑃2 + 𝑃3 + 𝑃4           = 9,73 + 32,67 + (−0,20) + (−0,56)           = 41,63 𝑡𝑜𝑛. 𝑚           = 408,34 𝑘𝑁𝑚 𝐹𝑔𝑙    = 968,11408,34 = 2,37 → Aman terhadap guling 

Stabilitas terhadap geser Ʃ𝑅ℎ = 𝑊 𝑥 𝑓           = Ʃ𝑉 𝑥 𝑡𝑎𝑛𝛿           = 40,24 𝑥 0,64           = 25,75 𝑡𝑜𝑛           = 252,62 𝑘𝑁  Ʃ𝑃ℎ = Ʃ𝐻          = 14,16 𝑡𝑜𝑛          = 14,16 𝑡𝑜𝑛  
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Lampiran 13. (Lanjutan)         = 138,86 𝑘𝑁  𝐹𝑔𝑠  = 252,62138,86         = 1,81 → Aman terhadap geser 

Stabilitas terhadap daya dukung 𝑞𝑢 = 𝑐. 𝑁𝑐 + 𝛾. 𝐷𝑓 . 𝑁𝑞 + 1 2⁄ . 𝛾. 𝐵. 𝑁𝛾       = 0,174. 22,39 + 1,95.0,8.10,69 + 1 2⁄ . 1,95.4,28.6,32       = 46,94 𝑡𝑜𝑛 𝑚2⁄  𝐹𝑆 = 3 𝜎𝑖𝑗𝑖𝑛 =  46,94 3⁄              =  15,64 𝑡𝑜𝑛 𝑚2⁄  𝜎        =  𝑃 𝐴⁄              =  40,24 4,28⁄              =  9,40 

9,40  <  15,64 → Daya dukung tanah aman  
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Lampiran 14. Perhitungan Kebutuhan Buis Beton dan Volume Beton 
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Lampiran 15. Perhitungan Estimasi Biaya Diameter 40 cm 

1. Perhitungan Harga Buis Beton 

Jumlah kebutuhan buis beton = 714 buah 

Harga satuan buis beton = Rp115.121/buah 

Total harga buis beton 

= Jumlah buis × Harga satuan 

= 714 × Rp115.121 

= Rp82.196.394 

 

2. Perhitungan Harga Beton 

Volume beton = 121,51 m³ 

Harga satuan beton = Rp1.063.250/m³ 

Total harga beton 

= Volume beton × Harga satuan 

= 121,51 × Rp1.063.250 

= Rp129.195.508 

 

3. Perhitungan Total Biaya 

Total biaya 

= Total harga buis beton + Total harga beton 

= Rp82.196.394 + Rp129.195.508 

= Rp211.391.902 
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Lampiran 16. Perhitungan Estimasi Biaya Diameter 60 cm 

1. Perhitungan Harga Buis Beton 

Jumlah kebutuhan buis beton = 350 buah 

Harga satuan buis beton = Rp170.509/buah 

Total harga buis beton 

= 350 × Rp170.509 

= Rp59.678.150 

 

2. Perhitungan Harga Beton 

Volume beton = 131,83 m³ 

Harga satuan beton = Rp1.063.250/m³ 

Total harga beton 

= 131,83 × Rp1.063.250 

= Rp140.168.248 

 

3. Perhitungan Total Biaya 

Total biaya 

= Rp59.678.150 + Rp140.168.248 

= Rp199.846.398 
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Lampiran 17. Perhitungan Estimasi Biaya Diameter 80 cm 

1. Perhitungan Harga Buis Beton 

Jumlah kebutuhan buis beton = 191 buah 

Harga satuan buis beton = Rp177.500/buah 

Total harga buis beton 

= 191 × Rp177.500 

= Rp33.902.500 

 

2. Perhitungan Harga Beton 

Volume beton = 126,02 m³ 

Harga satuan beton = Rp1.063.250/m³ 

Total harga beton 

= 126,02 × Rp1.063.250 

= Rp133.990.765 

 

3. Perhitungan Total Biaya 

Total biaya 

= Rp33.902.500 + Rp133.990.765 

= Rp167.893.265 
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Lampiran 18. Input GeoStudio Parameter Tanah, Beban Gempa dan DPT Buis 

Beton 
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Lampiran 19. Input Geostudio Parameter Tanah, Beban Gempa dan DPT Batu 

Kali 
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Lampiran 20. Hasil Stabilitas Global GeoStudio 
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Lampiran 20. Lanjutan 
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Lampiran 20. Lanjutan 
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Lampiran 20. Lanjutan
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