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Lampiran II.1. Hasil pengujian Kadar air 
 

 
 

 

Lampiran II.2. Hasil pengujian Berat Jenis 
 

 
 

 

PROJECT : PENELITIAN THESIS

LOCATION : FAKULTAS TEKNIK UNHAS GOWA

TESTING METHOD : ASTM D 2216-(98), D 2937-(71), AASHTO T100-71   TESTED BY : Silvether T

LABORATORY : HASANUDDIN UNIVERSITY   DATE : 

Bore Hole No. -

-

m A B A B

Weight of Container, (1) Gram 7.69 6.65 7.68 6.67

Weight of Container + Wet Soil (2) Gram 25.42 28.46 27.68 28.52

Weight of Container + Dry Soil (3) Gram 18.21 20.40 19.71 20.45

Water Content,  w=(2-3)/3*100% Gram 39.59 39.51 40.44 39.46

39.75

WATER CONTENT

KETERANGAN
Sample

1 2
Rata-Rata

PROJECT : PENELITIAN THESIS

LOCATION : FAKULTAS TEKNIK UNHAS GOWA

QUARRY : - 

BORING DEPTH   : - 

TESTING METHOD : ASTM D 854-58(72)   TESTED BY : Silvether T

LABORATORY : HASANUDDIN UNIVERSITY   DATE : 

-

Sample Depth & Inclination m

Number of Volumetric Flask - A B

Weight of Vol. Flask + Soil (W2) Gram 35.72 41.06

Weight of Vol. Flask (W1) Gram 25.72 31.06

Weight of Soil Gram 10.00 10.00

Temperature, T (oC) Degree 28.0 28.0

Weight of Vol. Flask+Water at T (W4) Gram 73.38 79.21

Weight of Vol. Flask+Water+Soil (W3) Gram 79.55 85.42

Unit Weight of Water at T, T Gram/Cm3 0.99624 0.99624

Temp. Corr. Coefficient, a=T/20
0C - 0.99803 0.99803

Weight of Dry Soil, Ws Gram 9.80 9.85

Specific Gravity of Soil (Gs=a*Ws/Wu) - 2.694 2.701

Average of Gs -

Unit Weight of Water, w,20
0C= 0.99821

SPECIFIC GRAVITY TEST RESULTS

Sample 1

Remarks:

2.00

2.698
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Lampiran II.3. Hasil pengujian Analisa Saringan 
 

 
 

 

PROJECT : PENELITIAN THESIS

LOCATION : FAKULTAS TEKNIK UNHAS GOWA

: -

TESTING METHOD

LABORATORY

TESTED BY : SILVETHER TANDI

Berat Tanah Kering : 2.629 28.0
0C

4 4.75 0 0 0 100 0.25 55.00 50.15 74.92 56.00 8.30 0.0124 0.07145

10 2 3 3 1 99 0.5 51.00 46.15 68.95 52.00 9.00 0.0124 0.05261

20 0.84 6 9 3 97 1 48.50 43.65 65.21 49.50 9.60 0.0124 0.03842

40 0.425 10 19 6 94 2 46.00 41.15 61.48 47.00 10.10 0.0124 0.02787

60 0.25 18 37 12 88 4 44.50 39.65 59.23 45.50 10.70 0.0124 0.02028

100 0.15 19 56 19 81 8 44.00 39.15 58.49 45.00 11.30 0.0124 0.01474

200 0.075 21 77 26 74 15 43.00 38.15 56.99 44.00 11.95 0.0124 0.01107

Pan - 233 310 103 8 30 42.50 37.65 56.25 43.50 12.30 0.0124 0.00794

60 42.00 37.15 55.50 43.00 12.90 0.0124 0.00575

90 41.00 36.15 54.01 42.00 13.20 0.0124 0.00475

120 41.00 36.15 54.01 42.00 13.50 0.0124 0.00416

240 40.00 35.15 52.51 41.00 13.90 0.0124 0.00298

1440 37.00 32.15 48.03 38.00 14.30 0.0124 0.00124

= 0.99624

= 3.2157

= 0.0124

= 2.15

= 7.0

= 1

= 1.00Gs Correction

Berat jenis air terhadap temperatur, g Wet T

faktor, K = ( 1000 x Gs x g wet T)/(10 x Ws(Gs -1))

Faktor Kt = f(Gs,T)

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

Zero Correction (Fz)

Meniscus correction (Fm)

D
=A

√
L/

t  
(m

m
)

Analisa Saringan Analisa Hidrometer

S
ar

in
ga

n 
N

o.

D
ia

m
et

er
 (

m
m

)

B
er

at
 T

er
ta

ha
n 

( 
G

ra
m

 )

B
er

at
 K

um
ul

at
if 

( 
gr

am
)

P
er

se
n 

K
um

ul
at

if 
T

er
ta

ha
n 

(%
)

P
er

se
n 

Lo
lo

s 
(%

)

W
ak

tu
 (

m
en

it)

R

R
cp

 =
R

+F
t-

F
z

%
 F

in
er

 =
 (

(a
 x

 R
cp

)/
W

s)
x1

00
%

  
  

  
  

* 
%

F
in

er
 S

ie
ve

 A
na

ly
si

s

R
cL

= 
R

 +
 F

m

L 
(c

m
)

A

300 gr Spec. Gravity, Gs : T  :

TEST RESULTS OF GRAIN-SIZE ANALYSIS
(Sieve-Mechanical and Hydrometer Methods)

SAMPLING DEPTH

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

: HASANUDDIN UNIVERSITY
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Lampiran II.4. Hasil pengujian Atterberg 

 
 

 

 

 

 

 

 

PROJECT : PENELITIAN THESIS

LOCATION : FAKULTAS TEKNIK UNHAS GOWA

QUARRY : -

SAMPLING DEPTH   : -

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

LABORATORY : HASANUDDIN UNIVERSITY   DATE : 

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 16.92 17.64 22.0 22.0 23.0 23.0 21.0 22.0 21.0 20.0

 Weigth of Dry Soil+Can, W2 gram 15.86 16.641 19.5 19.4 20.0 20.2 18.6 19.7 18.9 18.3

 Weigth of Water, Ww=W1-W2 gram 1.1 1.0 2.6 2.6 3.1 2.8 2.5 2.4 2.1 1.7

 Weigth of Can, W3 gram 12.1 13.1 15.2 15.0 15.0 15.2 14.2 15.2 14.9 14.9

 Weigth of Dry Soil, Ws=W2-W3 gram 3.76 3.54 4.22 4.33 4.97 4.96 4.39 4.47 4.00 3.45

 Water Content, =Ww/Ws*100% % 28.055 28.212 60.4 60.7 61.4 56.5 55.8 52.6 52.3 48.7

 Average of Water Content, w %

Value

28.13

55.71

27.575

18.40

USCS Classification : MH/OH

`       : Sample Position in the Chart

1 2 3 4

Shrinkage Limit, L(% )

19 23 28 30

Atterberg Limits

Plastic Limit, p(% )

Liquid Limit, L(% )

Plastic Index, Ip=L-p

ATTERBERG LIMITS TEST 

Plastic Limit Liquid Limit

28.13 60.58 58.91 54.19 50.47

y = -21.28ln(x) + 124.2
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Lampiran II.5. Hasil pengujian Atterberg 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PROJECT : PENELITIAN THESIS

LOCATION : FAKULTAS TEKNIK UNHAS GOWA

QUARRY : -

SAMPLING DEPTH   : -

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

LABORATORY : HASANUDDIN UNIVERSITY   DATE : 

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 16.92 17.64 22.00 22.00 23.00 23.00 21.00 22.00 21.00 20.00

 Weigth of Dry Soil+Can, W2 gram 15.86 16.64 19.45 19.37 19.95 20.20 18.55 19.65 18.91 18.32

 Weigth of Water, Ww=W1-W2 gram 1.06 1.00 2.55 2.63 3.05 2.80 2.45 2.35 2.09 1.68

 Weigth of Can, W3 gram 12.10 13.10 15.23 15.04 14.98 15.24 14.16 15.18 14.91 14.87

 Weigth of Dry Soil, Ws=W2-W3 gram 3.76 3.54 4.22 4.33 4.97 4.96 4.39 4.47 4.00 3.45

 Water Content, =Ww/Ws*100% % 28.06 28.21 60.43 60.74 61.37 56.45 55.81 52.57 52.25 48.70

 Average of Water Content, w %

 Weigth of Can+Hg, W1 gram

 Weigth of Shrink dish gram

Weight of displaced Hg + Shrink dish gram

Hg content gr/cm³

Volume of Wet Soil cm³

Volume of Dry Soil cm³

Shrinkage Limit %

Average of Shrinkage Limit %

19.76

18.40

18.40

523

35.12

279

13.6

37.69

23.47

10.44

30.09

78.00

78.00

1

-

F1

64

40.53

Shrinkage Limit

ATTERBERG LIMITS TEST 

0

0

Plastic Limit Liquid Limit

1 2 3 4

19 23 28 30

28.13 60.58 58.91 54.19 50.47
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Lampiran II.6. Hasil pengujian Kompaksi 

 
 

: PENELITIAN THESIS

: ASTM D 698/ D 1567 TESTED BY : Silvether T

: HASANUDDIN UNIVERSITY

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

gram 48.84 48.76 73.3 67.37 61.88 64.2 54.44 62.79 52.86 58.92

gram 43.39 43.45 61.69 56.87 51.18 52.9 44.26 50.33 39.33 44.55

gram 5.45 5.31 11.61 10.5 10.7 11.3 10.18 12.46 13.53 14.37

gram 15.3 15.68 15.57 15.34 15.51 15.3 15.58 15.4 5.11 8.00

gram 28.09 27.77 46.12 41.53 35.67 37.61 28.68 34.93 34.22 36.55

% 19.40 19.12 25.17 25.28 30.00 29.97 35.50 35.67 39.54 39.32

%

Berat Isi Kering ( Dry Density)

gram

%

gram

cm
3

gr/cm
3

gr/cm
3

Berat jenis (Gs) = 2.63

Jadi, kadar air optimum dicapai pada saat 30.0 % dan berat isi kering 1.352 gr/cm
3

1.22 1.31 1.35 1.31 1.22

1.7 1.58 1.47 1.36 1.29

1.29 zav =  w/(w+(1/Gs)) 1.75 1.58 1.47 1.36

Berat isi kering

1.15 1.31 1.35 1.26 1.15

Volume Mould 996.31 996.31 996.31 996.31

Berat kering

1147.90 1308.81 1347.12 1258.27 1143.25

996.31

Berat tanah basah, Wwet 1369 1639 1751 1706 1594

Kadar air rata-rata 19.26 25.23 29.98 35.58 39.43

Berat container

Berat tanah kering

Kadar air

Kadar air rata-rata 19.26

1.600

No. Container

Berat tanah basah + Container

Berat tanah kering + Container

Berat air

Berat Volume Basah

gwet=Wwet/Vmould

1.374 1.645 1.757 1.712

25.23 29.98 35.58 39.43

Volume Mould 996 996 996 996 996

Berat tanah basah, Wwet 1369 1639 1751 1706

Berat tanah basah + Mould 3278 3548 3660 3615 3503

1594

Berat Mould 1909 1909 1909 1909 1909

No. Mould 1 2 3 4 5

Kadar air akhir 22.35 28.18 34.01 39.83 45.66

Penambahan air 100 200 300 400

Kadar air mula-mula 16.53 16.53 16.53 16.53 16.53

500

PENGUJIAN KOMPAKSI
SAMPLE / SAMPLE NO.

TESTING METHOD

LABORATORY

Berat tanah 2000 2000 2000 2000 2000













100
1

W

Wwet
Wdry

0.70

0.90

1.10

1.30

1.50

1.70

15.00 18.00 21.00 24.00 27.00 30.00 33.00 36.00 39.00 42.00 45.00 48.00


d

 (
g

r/
c

m
³)

Kadar Air (%)

Grafik Hubungan Kadar Air dengan Berat Isi Tanah Kering

     
    

      



75  

Lampiran II.7. Hasil pengujian UCT 

 
 

 
Lampiran II.8. Hasil pengujian CBR 

 
 

 

 

 

 

 

 

 

 

 

 

 

PROJECT : PENELITIAN TESIS

QUARRY : FAKULTAS TEKNIK UNHAS GOWA

TESTING METHOD : ASTM D 2166-66

LABORATORY : HASANUDDIN UNIVERSITY

Peram 0 

Hri

Peram 0 

Hri

0.276 0.276

- -

- -

- -1.461 1.863 2.174 2.270 1.276 1.744 2.210

3.49

3 Tanah Asli + Bakteri 6 % 2.999 3.142 4.307 5.446 2.716 3.109 4.137 4.625

2 Tanah Asli + Bakteri 4 % 1.771 2.108 3.20

2.5604 Tanah Asli + Bakteri 8 %

3.910 1.570 1.979 2.683

1 Tanah Asli - - - - - - - -

Peram 3 

Hri

Peram 7 

hri

Peram 14 

hri

Peram 28 

hri

Nilai qu (Kg/Cm2)

No Keterangan

UNCONFINED COMPRESSION TEST RESULTS

REKAPITLASI PENGUJIAN KUAT TEKAN BEBAS

Peram 3 

Hri

Peram 7 

Hri

Peram 14 

Hri

Peram 28 

Hri

Kultur Bakteri

3 Hari 6 Hari

Nilai qu (Kg/Cm2)

PROJECT : PENELITIAN TESIS

QUARRY : FAKULTAS TEKNIK UNHAS GOWA

TESTING METHOD : ASTM D 2166-66

LABORATORY : HASANUDDIN UNIVERSITY

10X 25X 56X 10X 25X 56X 10X 25X 56X 10X 25X 56X 10X 25X 56X

3.78 4.32 4.68 4.19

1.29 1.34 1.49

9.18 14.28 16.02 14.53 10.08 16.56 25.38 22.54 10.80 18.36 30.24 26.58 14.94 19.44 27.90 26.74

1.29 1.32 1.39 1.22 1.29 1.38 1.23 1.28 1.38 1.20 1.24 1.37

10.98 18.36 20.88 18.93 12.78 20.52 34.20 29.91 12.24 18.36 36.90 35.79 14.94 23.40 44.10 38.65

1.25 1.30 1.41 1.18 1.26 1.39 1.18 1.21 1.36 1.20 1.27 1.38

7.92 11.16 11.52 10.64 7.38 11.40 18.36 16.83 7.56 11.52 20.52 18.88 5.58 17.28 24.84 20.52

1.23 1.32 1.44 1.20 1.25 1.38 1.22 1.26 1.37 1.22 1.29 1.41

10X 25X 56X 10X 25X 56X 10X 25X 56X 10X 25X 56X 10X 25X 56X

2.34 3.42 4.32 3.80

1.19 1.34 1.36

2.70 3.78 4.86 4.40 4.32 4.68 5.58 5.07 4.68 5,22 6.30 5.47 5.04 5.76 7.20 5.81

1.23 1.32 1.38 1.287 1.328 1.387 1.283 1.322 1.425 1.288 1.329 1.485

Tanpa Bakteri

Tanpa Peram

Tanpa Peram

Nilai CBR (%)

CBR (UNSOAKED) LABORATORY TEST RESULT

REKAPITLASI PENGUJIAN CBR LABORATORIUM

UNSOAKED

4

2 g dry mks

g dry mks

3 Tanah Asli + Bakteri 6 %

8 g dry mks

1 Tanah Asli

Keterangan

Nilai CBR (%) Nilai CBR (%)

NO

SOAKED

CULTUR 3Hari
Peram 3 Hri Peram 7 Hri Peram 14 Hri Peram 28 Hri

Nilai CBR (%) Nilai CBR (%)

1 Tanah Asli
2 g dry mks

g dry mks

g dry mks

4

6

7 Tanah Asli + Bakteri 8 %

5 Tanah Asli + Bakteri 6 %

3 Tanah Asli + Bakteri 4 %

No Keterangan

Nilai CBR (%) Nilai CBR (%) Nilai CBR (%) Nilai CBR (%)

CULTUR 3Hari
Peram 28 HriPeram 3 Hri Peram 7 Hri Peram 14 Hri
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Lampiran II.9. Hasil pengujian CBR Kultur Bakteri 6 Hari 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PROJECT : PENELITIAN TESIS

QUARRY : FAKULTAS TEKNIK UNHAS GOWA

TESTING METHOD: ASTM D 2166-66

LABORATORY : HASANUDDIN UNIVERSITY

10X 25X 56X 10X 25X 56X 10X 25X 56X 10X 25X 56X

- - - - - - - - - - - -

5.22 7.20 15.66 8.20 9.54 14.94 22.68 12.47 7.74 12.78 23.76 14.77 12.06 14.58 28.62 15.33

1.30 1.33 1.48 1.30 1.40 1.48 1.25 1.31 1.49 1.31 1.35 1.48

9.48 13.32 18.90 13.24 10.26 17.64 26.28 19.78 10.62 16.56 29.52 20.85 11.28 19.62 32.40 22.48

1.29 1.33 1.47 1.26 1.32 1.42 1.24 1.28 1.46 1.30 1.33 1.40

5.76 7.38 13.14 7.23 8.28 12.96 15.84 10.80 8.46 10.98 18.90 11.68 8.64 10.62 21.60 11.90

1.31 1.36 1.49 1.30 1.36 1.52 1.30 1.33 1.48 1.31 1.32 1.50

REKAPITLASI PENGUJIAN CBR LABORATORIUM

CBR (UNSOAKED) LABORATORY TEST RESULT

Nilai CBR (%) Nilai CBR (%) Nilai CBR (%) Nilai CBR (%)

 CULTUR 6 Hari
Peram 3 Hri Peram 7 hri Peram 14 hri Peram 28 hri
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Lampiran III.1. Persiapan Material Tanah Asli 

 
 

   
 

 

 
Lampiran III.2. Material Tanah Asli dan Larutan Bakteri  Bacillus Subtilis 

 

 
 

 

 
 

Lampiran III.3.  Proses Pembuatan sampel dan pengujian Kompaksi 
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Lampiran III.3. Proses Persiapan dan pencampuran Material sampel UCT 

 

          
 

 

 

Lampiran III.4. Proses Pembuatan sampel UCT 
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Lampiran III.5. Proses Pemeraman Sampel UCT 
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Lampiran III.6. Pengujian Sampel UCT 
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Lampiran III.7. Proses Persiapan Material untuk pembuatan sampel CBR 

 

      
 

 

 

 

Lampiran III.8.  Proses Pencampuran Tanah dengan Bakteri 
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Lampiran III.9 Proses Pembuatan sampel CBR 
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Lampiran III.10 Sampel CBR yang diperam 

 

 
 

 

 
Lampiran III.11 Proses Perendaman Sampel CBR 
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Lampiran III.12 Pengujian Sampel CBR 

 

           


