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DAFTAR LAMPIRAN 

 

Lampiran A- 1. Berat spesifik mineral-mineral penting 

 

Lampiran A- 2.  Variasi harga K pada pengujian hydrometer 
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Lampiran A- 3. Sistem Klasifikasi AASHTO 
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Lampiran A- 4.. Sistem klasifikasi USCS 
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Lampiran A- 5. Perbandingan kelompok tanah sistem AASHTO dan USCS 

  

Lampiran A- 6. Batasan-batasan ukuran golongan tanah
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Lampiran B- 1. Hasil uji pemeriksaan kadar air tanah asli 

PENGUJIAN KADAR AIR 

 
SAMPEL : Tanah Asli      

TESTING METHOD : ASTM D 698/ D 1567  
    

LABORATORY : HASANUDDIN UNIVERSITY DATE : Maret2021  

Diketahui : Satuan A B  

Berat container kosong gr 7,94 8,23  

Berat container + tanah gr 26,21 31,5  

Berat container + tanah setelah dioven gr 24,53 28,34  

Kadar Air  % 10,13 15,71  

Kadar Air rata-rata % 12,92  

 

Lampiran B- 2. Hasil uji pemeriksaan berat jenis tanah asli 

PENGUJIAN BERAT JENIS 
    SAMPEL     : Tanah Asli   

    

TESTING 

METHOD     : ASTM D 854-58(72) 

    DATE      : Maret 2021   

  

Sample     - Tanah Asli 

Uraian   Simbol Formula - A B 

Temperature, T (oC) T Diukur Degree 28,0 28,0 

Faktor Koreksi 

Temperatur 
  

  α Table  - 
0,99803 0,99803 

Berat Piknometer Wp Diukur Gram 30,06 22,51 

Berat Piknometer + tanah     Wps Diukur Gram 40,21 32,68 

Berat Piknometer + Air Wpw Diukur Gram 77,71 73,43 

Berat Pikno + Tanah + air      Wpsw Diukur Gram 84,08 79,67 

Berat Cawan Wed Diukur Gram 94,42 86,81 

Berat Cawan + Tanah 

Kering 
  

  Weds Diukur Gram 
104,57 96,98 

Berat tanah kering Ws Weds-Wed Gram 10,15 10,17 

Berat Air 
Ww 

Ws+Wpw-

Wpsw   3,78 3,93 

Specific Gravity of Soil Gs Ws/Ww - 2,680 2,583 

Average of Gs     - 2,631 

Unitt weight of water = 0,99821 
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Lampiran B- 3. Hasil uji pemeriksaan Atterberg tanah asli 

 

 

  

 

 

 

 

 

 

 

 

 

SAMPLE : TANAH ASLI

TESTING METHOD : ASTM D 424-59, D 4318-(00), AASHTO T89/T90

LABORATORY : HASANUDDIN UNIVERSITY   DATE : APRIL 2021

Sample No. :

 Depth of Sample :

Unit

 Test Number - 1 2

 Number of Blows N - -

 Container No. or Can No. - A1 A2 B1 B2 C1 C2 D1 D2 E1 E2

 Weigth of Wet Soil+Can, W1 gram 14,32 14,34 21,00 23,26 21,81 26,27 26,56 28,00 28,12 28,23

 Weigth of Dry Soil+Can, W2 gram 13,48 13,28 15,79 17,01 16,16 19,01 19,29 20,21 20,45 20,29

 Weigth of Water, Ww=W1-W2 gram 0,8 1,1 5,2 6,3 5,7 7,3 7,3 7,8 7,7 7,9

 Weigth of Can, W3 gram 11,4 10,8 6,9 6,3 6,4 6,3 6,9 6,3 6,3 6,3

 Weigth of Dry Soil, Ws=W2-W3 gram 2,1 2,5 8,9 10,7 9,8 12,7 12,4 13,9 14,1 14,0

 Water Content, w=Ww/Ws*100% % 40,4 42,2 58,3 58,4 57,6 57,1 58,5 56,1 54,3 56,7

 Average of Water Content, w %

Value

41,31

56,67

15,36

21,42

Atterberg Limits

Plastic Limit, PL(%)

Liquid Limit, LL(%)

Plastic Index, PI=LL-PL

Shrinkage Limit, SL(%)

14 18 26 32

41,31 58,32 57,33 57,33 55,48

PENGUJIAN ATTERBERG

Plastic Limit Liquid Limit

1 2 3 4

y = -2,843ln(x) + 65,825

55,0

56,0

57,0

58,0

59,0

60,0

10 100

W
a
te

r 
C

o
n

te
n
t,

  
v

(%
)

Number of Blows, N

Chart for Liquid Limit Determination

5



81 
 

Lampiran B- 4. Hasil uji analisa saringan tanah asli 

 

 

SAMPLE : Tanah Asli

TESTING METHOD : ASTM D 424-59, D 4318-(00), AASHTO T89/T90

LABORATORY : HASANUDDIN UNIVERSITY

DATE : MARET 2021

Berat Tanah Kering : 2,631 28,0
0
C

4 4,75 10 10 2 98 0,25 52,00 47,50 71,75 53,00 7,60 0,0125 0,06892

10 2 6 16 3,2 96,8 0,5 47,00 42,50 64,20 48,00 8,40 0,0125 0,05123

20 0,84 9 25 5 95 1 43,00 38,50 58,16 44,00 9,10 0,0125 0,03771

40 0,425 11 36 7,2 92,8 2 42,00 37,50 56,65 43,00 9,20 0,0125 0,02681

60 0,25 13 49 9,8 90,2 4 40,00 35,50 53,63 41,00 9,60 0,0125 0,01936

100 0,15 18 67 13,4 86,6 8 38,00 33,50 50,61 39,00 9,90 0,0125 0,01391

200 0,075 57 124 24,8 75,2 15 37,00 32,50 49,09 38,00 10,10 0,0125 0,01026

Pan - 376 500 100 0 30 35,50 31,00 46,83 36,50 10,30 0,0125 0,00732

60 34,50 30,00 45,32 35,50 10,50 0,0125 0,00523

90 33,00 28,50 43,05 34,00 10,70 0,0125 0,00431

120 32,00 27,50 41,54 33,00 10,90 0,0125 0,00377

240 31,00 26,50 40,03 32,00 11,10 0,0125 0,00269

1440 29,50 25,00 37,77 30,50 11,30 0,0125 0,00111

= 0,99627

= 0,0125

= 2,50

= 7,0

= 1

= 1,00

Meniscus correction (Fm)

Gs Correction

Berat jenis air terhadap temperatur, g Wet T

Faktor Kt = f(Gs,T)

Temperatur Correction (Ft) = -4.85 + 0.25 T)

Zero Correction (Fz)

R
cp

 =
R

+
F

t-
F

z

%
 F

in
er

 =
 (

(a
 x

 R
cp

)/
W

s)
x

1
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Lampiran B- 5. Hasil uji kompaksi tanah asli 

 

 

 

  

 

 

 

 

 

: Tanah Asli

: ASTM D 698/ D 1567

: HASANUDDIN UNIVERSITY DATE : Maret 2021

gram

%

ml

%

Berat Isi Basah (Wet density)

-

gram

gram

gram

cm
3

gr/cm
3

Kadar Air (Water Content)

- 1A 1B 2A 2B 3A 3B 4A 4B 5A 5B 5A 5B

gram 39,23 46,27 38,24 34,28 40,94 36,11 51,45 40,54 40,97 37,07 43,97 40,07

gram 33,9 39,72 31,91 28,92 32,92 29,3 39,77 31,86 31,04 28,48 34,3 28,48

gram 5,33 6,55 6,33 5,36 8,02 6,81 11,68 8,68 9,93 8,59 9,67 11,59

gram 8,61 8,34 8,17 8,28 8,11 8,06 8,06 8,27 7,70 8,30 7,30 8,20

gram 25,29 31,38 23,74 20,64 24,81 21,24 31,71 23,59 23,34 20,18 27 20,28

% 21,08 20,87 26,66 25,97 32,33 32,06 36,83 36,80 42,54 42,57 35,81 57,15

%

Berat Isi Kering ( Dry Density)

gram

%

gram

cm
3

gr/cm
3

gr/cm
3

1,13 1,03

𝛾zav = 𝛾w/(w+(1/Gs)) 1,70 1,55 1,42 1,34 1,24 1,18

Berat isi kering

1,21 1,33 1,36 1,24

Volume Mould 1003,94 1003,94 1003,94 1003,94 1003,94 1003,94

Berat kering

1213,48 1336,33 1367,69 1245,48

Kadar air rata-rata 20,97 26,32 32,19 36,81 42,56 46,48

1131,49 1034,94

36,81 42,56 46,48

Berat tanah basah, Wwet 1468 1688 1808 1704 1613 1516

Kadar air

Kadar air rata-rata 20,97 26,32 32,19

No. Container

Berat tanah basah + Container

Berat tanah kering + Container

Berat air

Berat container

Berat tanah kering

1004 1004

Berat Volume Basah

gwet=Wwet/Vmould

1,462 1,681 1,801 1,697 1,607 1,510

Volume Mould 1004 1004 1004 1004

3556 3459

Berat tanah basah, Wwet 1468 1688 1808 1704 1613 1516

Berat tanah basah + Mould 3411 3631 3751 3647

5 5

Berat Mould 1943 1943 1943 1943 1943 1943

No. Mould 1 2 3 4

41,15 46,80Kadar air akhir 18,57 24,21 29,86 35,50

300 400 500 600

Kadar air mula-mula 12,92 12,92 12,92 12,92

SAMPLE / SAMPLE NO.

TESTING METHOD

LABORATORY

PENGUJIAN KOMPAKSI

Berat tanah 2000 2000 2000 2000 2000 2000

12,92 12,92

Penambahan air 100 200









+

=

100
1

W

Wwet
Wdry

𝛾𝑑𝑟𝑦 =
𝑊𝑑𝑟𝑦

𝑉   𝑙𝑑
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Lampiran B- 6. Hasil uji kadar organik pada tanah organik 
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Lampiran B- 7. Hasil uji kuat tekan bebas tanah asli 

 

 

 

 

PROJECT : SOIL INVESTIGATION REPORT 
SAMPLE : TANAH ASLI

TESTING METHOD : ASTM D 2166-66

LABORATORY : GEOTEKNIK UNHAS DATE : MEI 2021

Sample Depth m Index Properties Weight of Wet Soil gram

Sample Size Diameter, d cm Weight of Dry Soil gram

Height, h cm Water Content %

Volume cm3 Dry Unit Weight gram/cm3

Area, Ao cm
2 Proving Ring Calibration kg/div

1,0 - 2,0 Stiff

2,0 - 4,0 Very Stiff

> 4,0 Hard

< 0,25 Very Soft

0,25 - 0,5 Soft

0,5 - 1,0 Medium

Failure Visualization

Undisturbed Remolded

Unconfined Compression Strength, kg/cm2

qu = 2,669

0,55 5,00 28,3 37,29 25,01 1,491

0,50 4,55 32,0 42,11 24,89 1,692

0,45 4,09 38,0 50,01 24,77 2,019

0,40 3,64 50,0 65,80 24,65 2,669

0,35 3,18 47,0 61,85 24,54 2,521

0,30 2,73 42,2 55,49 24,42 2,272

0,25 2,27 34,3 45,18 24,31 1,859

0,20 1,82 27,3 35,97 24,20 1,486

0,15 1,36 18,5 24,35 24,09 1,011

0,10 0,91 10,8 14,26 23,98 0,595

0,05 0,45 4,3 5,70 23,87 0,239

(div) (kg) (cm
2
) (kg/cm

2
)

0,00 0,00 0,0 0,00 23,76 0,000

(cm) (%) (div) (kg) (cm
2
) (kg/cm

2
) (cm) (%)

δh ε = δh/h - P A = Ao/(1- ε) σ = P/Aδh ε = δh/h - P A = Ao/(1- ε) σ = P/A

D
is

p
. R

ea
d
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 S
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in

D
is

p
. R

ea
d

in
g
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p
. R

ea
d

in
g

A
xi

al
 S

tr
e

ss

C
o

rr
ec

te
d

 A
re

a

St
re

ss

Deformation Axial Load Axial Stress

UNCONFINED COMPRESSION TEST RESULTS

1 55,43

5,50 48,23

11,00 14,93

Deformation Axial Load Axial Stress

261,34 0,185

23,76 1,32

Axial Axial Load & Stress Axial Axial Load & Stress

0

0,5

1

1,5

2

2,5

3

0 1 2 3 4 5 6

S
tr

e
s

s
s

(k
g
/c

m
2
)

Axial Strain,  (%)

Axial Stress - Strain Relationship
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Lampiran B- 8. Hasil uji kuat geser tanah asli 

 

  

 

: SOIL INVESTIGATION REPORT 

: TANAH ASLI

: ASTM D 3080-72

: HASANUDDIN UNIVERSITY   DATE : MEI 2021

Sample Size : Proving Ring Calibration = 0,55 kg/div

Diameter Sample = 6,00 cm Displacement Rate = kg/div

Height of Sample = 2,00 cm c = 0,53 kg/cm
2

Area of Sample = 28,27 cm
2

φ = 33 °

Test No.

Normal 

Load
kg P1 = 20,00 kg 40,00 kg

Normal 

Stress
kg/cm

2 σ1 = 0,71 kg/cm
2 1,41 kg/cm

2

S
h
ea

r 
D

is
p
la

ce
m

en
t 

(c
m

)

S
h
ea

r 
S

tr
es

s 
(k

g
/c

m
2
)

S
h
ea

r 
S

tr
es

s 
(k

g
/c

m
2
)

S
h
ea

r 
S

tr
es

s 
(k

g
/c

m
2
)

0,00 0,000 0,000 0,000

0,05 0,311 0,360 0,642

0,10 0,438 0,496 0,875

0,15 0,574 0,642 1,167

0,20 0,671 0,778 1,401

0,25 0,749 0,885 1,469

0,30 0,807 0,934 1,478

0,35 0,788 0,875 1,459

0,40 0,735 0,798 1,439

0,45 0,700 0,794 1,36219,800 22,440 38,500

20,790 22,550 40,700

22,275 24,750 41,250

22,825 26,400 41,800

21,175 25,025 41,525

18,975 22,000 39,600

16,225 18,150 33,000

12,375 14,025 24,750

8,800 10,175 18,150

0,000 0,000 0,000

P1 = 10,00 P1 =

S
h
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r 
F

o
rc

e 
(k

g
)

S
h
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r 
F

o
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(k

g
)

S
h
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F

o
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e 
(k

g
)

Test (1) Test (2) Test (3)

σ1 = 0,35 σ1 =

LABORATORY

DIRECT SHEAR TEST RESULTS

PROJECT

TESTING METHOD

NO SAMPLE

0,00

0,20

0,40

0,60

0,80

1,00

1,20

1,40

1,60

0,0 0,2 0,4

S
h
e
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)

Shear Deformation, dh (cm)

Shear Stress vs Shear Deformation

10 kg

20 kg

40 kg

0,35

0,55

0,75

0,95

1,15

1,35

1,55

1,75

1,95
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2
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Tegangan Normal, (kg/cm2)

φ
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Lampiran B- 9. Rekapitulasi nilai UCT Tanah asli stabilisasi bakteri 

 

 

 

 

  

 

 

 

 

:

Curing : 3 7 14 28
Untreated Soil 261,8
4% Bakteri 1249,6 1586,1 1620,6 1713,8
6% Bakteri 1628,4 1710,8 1855,1 1901,5
8% Bakteri 1082,2 1159,4 1174,9 1262,5

Curing : 3,0 7,0 14,0 28,0

Untreated Soil 261,8
4% Bakteri : 1610,1 1613,7 1623,4 1774,1
6% Bakteri : 1638,7 1741,7 1865,4 1953,0
8% Bakteri : 1195,5 1473,8 1530,5 1705,7

:

Curing : 3,0 7,0 14,0 28,0
Untreated Soil 261,8
4% Bakteri : 1195,8 1232,3 1273,8 1425,4
6% Bakteri : 1330,7 1372,1 1522,3 1574,1
8% Bakteri : 994,7 1102,8 1128,5 1241,9

Kultur 6 Hari

Kultur 4 Hari

REKAP NILAI UCT TANAH + BAKTERI
REKAPITULASI HASIL PEMBACAAN UJI UCT

NILAI QU (kN/m2)

Kultur 2 Hari
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Lampiran B- 10. Rekapitulasi nilai kohesi tanah stabilisasi bakteri 

 

 

 

Lampiran B- 11. Rekapitulasi nilai kompaksi tanah organik  

Rekapitulasi nilai berat volume tanah kering dan kadar air 

optimum tanah organik  

 

Jenis Material Yd(gr/cm³) ɣd (kN/m³) OMC (%)  

Tanah asli 1,36 13,36 32,19  

Tanah + 10 % Organik 1,23 12,11 35,04  

Tanah + 20 % Organik 1,08 10,55 36,37  

Tanah + 30 % Organik 1,03 10,06 38,46  

Tanah + 40 % Organik 0,85 8,35 43,75  

Tanah + 50 % Organik 0,78 7,68 49,67  

Tanah + 60 % Organik 0,74 7,28 52,44 
 

 

 

3 7 14 28

Kultur 2 hari 4% 66,06 70,49 80,11 82,77

Kultur 2 hari 6% 79,29 82,42 88,81 89,24

Kultur 2 hari 8% 57,37 59,68 65,05 73,58

3 7 14 28

Kultur 4 hari 4% 52,97 54,76 62,52 83,39

Kultur 4 hari 6% 77,71 79,30 83,17 90,85

Kultur 4 hari 8% 63,21 64,61 74,85 85,35

3 7 14 28

Kultur 6 hari 4% 52,83 62,45 64,83 65,99

Kultur 6 hari 6% 60,22 68,55 74,24 75,54

Kultur 6 hari 8% 58,34 65,64 70,97 71,61

REKAPITULASI NILAI KOHESI TANAH ASLI + BAKTERI

Cohesi 

(kN/m2)

 Kultur 2 hari

Cohesi 

(kN/m2)

 Kultur 4 hari

Cohesi 

(kN/m2)

 Kultur 6 hari
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Lampiran B- 12. Rekapitulasi nilai kuat tekan tanah asli dan tanah organik stabilisasi bakteri 

Tanah asli 261,81 kN/m2 
     

        

Waktu 

Pemeraman 

Tanah Asli 

+ Bakteri 

Tanah Asli + Tanah Organik + Bakteri 

10% 20% 30% 40% 50% 60% 

    kN/m2 

Tanpa Bakteri - 107,645 40,756 29,016 25,977 19,170 17,249 

0 838 68,50 28,40 21,94 10,98 8,49 6,33 

7 1411 272,76 126,07 106,18 26,26 22,41 19,22 

14 1697 274,88 144,17 122,69 27,68 23,78 21,89 

28 1953 287,42 201,61 179,22 45,40 33,45 28,64 

 

 

Lampiran B- 13. Rekapitulasi nilai kohesi tanah asli dan tanah organik stabilisasi bakteri 

Tanah asli 52,48 kN/m2 
     

        

Waktu 

Pemeraman 

Tanah Asli 

+ Bakteri 

Tanah Asli + Tanah Organik + Bakteri 

10% 20% 30% 40% 50% 60% 

    kN/m2 

Tanpa Bakteri - 21,306 11,602 10,558 5,540 4,095 0,743 

0 77,71 27,88 18,86 14,33 10,24 6,74 4,48 

7 79,30 34,43 27,98 27,08 18,13 14,15 13,09 

14 83,17 68,78 30,54 29,83 21,16 19,47 15,56 

28 90,85 71,49 54,91 52,32 25,92 21,52 16,23 
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LAMPIRAN C 

Lampiran C- 1. Dokumentasi pekerjaan pemadatan standar proctor 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lampiran C- 2. Dokumentasi pengujian atterberg 

 

 



90 
 

 

 

Lampiran C- 3. Dokumentasi bahan pembuatan larutan bakteri 
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Lampiran C- 4. Dokumentasi pekerjaan pembuatan sampel tanah 
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Lampiran C- 5. Dokumentasi pengujian mekanis tanah 

 

 

 

 

 

 

 


