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Lampiran  1. Data Pengujian Sifat Fisis Tanah 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PROJECT : SOIL INVESTIGATION REPORT 

LOCATION : LABORATORIUM MEKANIKA TANAH FT-UH

QUARRY : -

BORING DEPTH   : -

TESTING METHOD : ASTM D 854-14, SNI 1964:2008

LABORATORY : HASANUDDIN UNIVERSITY

TESTED BY : ANDI AMMAR JULTIAR ALAM

DATE : 03-03-2023

-

Sample Depth & Inclination m

Number of Volumetric Flask - A3 B3 A2 B2 A1 B1 A1 B1

Weight of Vol. Flask + Soil (W2) gram 81.40 60.00 28.87 33.10 28.91 32.99 28.9 33.0

Weight of Vol. Flask (W1) gram 61.40 40.00 23.78 27.77 23.78 27.8 23.78 27.8

Weight of Soil gram 20.00 20.00 5.09 5.33 5.13 5.22 5.13 5.2

Temperature, T °C 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0

Weight of Vol. Flask+Water at T (W4) gram 161.02 142.06 76.62 77.24 76.60 77.3 76.51 77.3

Weight of Vol. Flask+Water+Soil (W3) gram 172.58 154.05 79.30 80.04 79.30 80.3 79.32 80.3

Unit Weight of Water at T, gT gram/cm
3 0.99624 0.99624 0.99624 0.99624 0.99624 0.99624 0.9962 0.9962

Temp. Corr. Coefficient, a=gT/g20
0
C - 0.99803 0.99803 0.99803 0.99803 0.99803 0.99803 0.9980 0.9980

Weight of tinbox gram 100.81 64.88 101.13 64.97 101.1 65.0 101.1 65.0

Weight of tinbox + Soil gram 119.68 83.71 105.45 69.46 105.6 69.7 105.6 69.7

Weight of dry soil, (Ws) gram 18.87 18.83 4.32 4.49 4.46 4.69 4.5 4.7

Specific Gravity of Soil (Gs=a*Ws/Wu) - 2.576 2.747 2.629 2.652 2.529 2.770 2.698 2.644

Average of Gs -

Unit Weight of Water, gw ,20
0
C= 0.99821

SPECIFIC GRAVITY TEST RESULTS

Sample
Tanah Lanau PR

70 % Tanah Lempung Ekspansif- 

30 % Tanah Lanau PR

50 % Tanah Lempung 

Ekspansif- 50 % Tanah Lanau 

Tanah Lempung 

Ekspansif

Remarks:

- - - -

2.66 2.64 2.65 2.67

LAMPIRAN 
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PROJECT

LOCATION

TESTING METHOD

LABORATORY

TESTED BY : ANDI AMMAR JULTIAR ALAM Jenis Tanah : Tanah Lanau Plastisitas Rendah

DATE

Dry specimen mass : 50.0

Specific Gravity, Gs : Temperature, T : 28.0 0
C

Washing :

4 4.75 0 0 0 100 0.25 46.00 49.15 78.62 47.00 8.60 0.0124 0.07273

10 2 4 4 0.8 99.2 0.5 45.00 48.15 77.02 46.00 8.80 0.0124 0.05202

20 0.84 8 12 2.4 97.6 1 44.00 47.15 75.42 45.00 8.90 0.0124 0.03699

40 0.425 16 28 5.6 94.4 2 43.00 46.15 73.82 44.00 9.10 0.0124 0.02645

60 0.25 16 44 8.8 91.2 4 42.00 45.15 72.22 43.00 9.20 0.0124 0.01881

100 0.15 33 77 15.4 84.6 8 40.00 43.15 69.03 41.00 9.60 0.0124 0.01358

200 0.075 22 99 19.8 80.2 15 37.00 40.15 64.23 38.00 10.10 0.0124 0.01018

Pan - 401 500 100 0 30 35.00 38.15 61.03 36.00 10.40 0.0124 0.00730

60 33.00 36.15 57.83 34.00 10.70 0.0124 0.00524

90 31.00 34.15 54.63 32.00 11.10 0.0124 0.00435

120 28.00 31.15 49.83 29.00 11.50 0.0124 0.00384

240 23.00 26.15 41.83 24.00 12.40 0.0124 0.00282

480 20.00 23.15 37.03 21.00 12.90 0.0124 0.00203

= 0.99624

= 2.0331

= 0.0124

= 2.15

= -1.0

= 1

= 1.00

Gravel 0.80 %

Sand 19.00 %

Silt 43.17 %

Clay 37.03 %

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

: PENELITIAN TUGAS AKHIR

: LABORATORIUM MEKANIKA TANAH FT-UH

SAMPLING DEPTH : -

: ASTM D6913-17, ASTM D7928-17, ASTM D2487

: HASANUDDIN UNIVERSITY

: 22-02-2023

500 gr Hydrometer Sample : gr

2.66
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Sieve Analysis Hydrometer Analysis

 Kt = f(Gs,T)
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PROJECT

LOCATION

TESTING METHOD

LABORATORY

TESTED BY : ANDI AMMAR JULTIAR ALAM Jenis Tanah : Tanah Lempung Ekspansif

DATE

Dry specimen mass : 50.0

Specific Gravity, Gs : Temperature, T : 28.0 0
C

Washing :

4 4.75 0 0 0 100 0.25 46.00 49.15 97.73 47.00 8.60 0.0124 0.07273

10 2 0 0 0 100 0.5 44.00 47.15 93.76 45.00 8.90 0.0124 0.05232

20 0.84 0 0 0 100 1 43.00 46.15 91.77 44.00 9.10 0.0124 0.03741

40 0.425 0 0 0 100 2 41.00 44.15 87.79 42.00 9.40 0.0124 0.02688

60 0.25 0 0 0 100 4 40.00 43.15 85.80 41.00 9.60 0.0124 0.01921

100 0.15 0 0 0 100 8 39.00 42.15 83.81 40.00 9.70 0.0124 0.01365

200 0.075 4 4 0.8 99.2 15 38.00 41.15 81.82 39.00 9.90 0.0124 0.01007

0 60 496 500 100 0 30 36.00 39.15 77.85 37.00 10.20 0.0124 0.00723

60 35.00 38.15 75.86 36.00 10.40 0.0124 0.00516

90 33.00 36.15 71.88 34.00 10.70 0.0124 0.00428

120 32.00 35.15 69.89 33.00 10.90 0.0124 0.00374

240 31.00 34.15 67.91 32.00 11.10 0.0124 0.00267

480 28.00 31.15 61.94 29.00 11.50 0.0124 0.00192

= 0.99624

= 2.0331

= 0.0124

= 2.15

= -1.0

= 1

= 1.00

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

: PENELITIAN TUGAS AKHIR

: LABORATORIUM MEKANIKA TANAH FT-UH

SAMPLING DEPTH : -

: ASTM D6913-17, ASTM D7928-17, ASTM D2487

: HASANUDDIN UNIVERSITY

: 27-02-2023

500 gr Hydrometer Sample : gr

2.64
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Sieve Analysis Hydrometer Analysis
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PROJECT

LOCATION

TESTING METHOD

LABORATORY

TESTED BY : ANDI AMMAR JULTIAR ALAM Jenis Tanah : 70% Tanah Lempung Ekspansif 

DATE : 27-02-2023  - 30% Tanah Lanau PR

Dry specimen mass : 50.0

Specific Gravity, Gs : Temperature, T : 28.0 0
C

Washing :

4 4.75 0 0 0 100 0.25 46.00 49.15 70.93 47.00 8.60 0.0124 0.07273

10 2 1 1 0.2 99.8 0.5 44.00 47.15 68.05 45.00 8.90 0.0124 0.05232

20 0.84 3 4 0.8 99.2 1 42.00 45.15 65.16 43.00 9.20 0.0124 0.03761

40 0.425 3 7 1.4 98.6 2 40.00 43.15 62.28 41.00 9.60 0.0124 0.02717

60 0.25 11 18 3.6 96.4 4 39.00 42.15 60.83 40.00 9.70 0.0124 0.01931

100 0.15 70 88 17.6 82.4 8 37.00 40.15 57.95 38.00 10.10 0.0124 0.01393

200 0.075 52 140 28 72 15 35.00 38.15 55.06 36.00 10.40 0.0124 0.01033

Pan - 360 500 100 0 30 34.00 37.15 53.62 35.00 10.60 0.0124 0.00737

60 33.00 36.15 52.17 34.00 10.70 0.0124 0.00524

90 31.00 34.15 49.29 32.00 11.10 0.0124 0.00435

120 30.00 33.15 47.84 31.00 11.20 0.0124 0.00379

240 29.00 32.15 46.40 30.00 11.40 0.0124 0.00270

480 28.00 31.15 44.96 29.00 11.50 0.0124 0.00192

= 0.99624

= 2.0331

= 0.0124

= 2.15

= -1.0

= 1

= 1.00

Gravel 0.20 %

Sand 27.80 %

Silt 27.04 %

Clay 44.96 %

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

: PENELITIAN TUGAS AKHIR

: LABORATORIUM MEKANIKA TANAH FT-UH

SAMPLING DEPTH : -

: ASTM D6913-17, ASTM D7928-17, ASTM D2487

: HASANUDDIN UNIVERSITY

500 gr Hydrometer Sample : gr

2.64

YES NO

Sieve Analysis Hydrometer Analysis
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K = ( 1000 x Gs x g wet T)/(10 x Ws(Gs -1))
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PROJECT

LOCATION

TESTING METHOD

LABORATORY

TESTED BY : ANDI AMMAR JULTIAR ALAM Jenis Tanah: 50% Tanah Lempung Ekspansif -

DATE : 27-02-2023 50% Tanah Lanau PR

Dry specimen mass : 50.0

Specific Gravity, Gs : Temperature, T : 28.0 0
C

Washing :

4 4.75 0 0 0 100 0.25 46.00 49.15 89.66 47.00 8.60 0.0124 0.07273

10 2 1 1 0.2 99.8 0.5 44.00 47.15 86.01 45.00 8.90 0.0124 0.05232

20 0.84 1 2 0.4 99.6 1 43.00 46.15 84.19 44.00 9.10 0.0124 0.03741

40 0.425 4 6 1.2 98.8 2 42.00 45.15 82.37 43.00 9.20 0.0124 0.02660

60 0.25 8 14 2.8 97.2 4 40.00 43.15 78.72 41.00 9.60 0.0124 0.01921

100 0.15 21 35 7 93 8 37.00 40.15 73.24 38.00 10.10 0.0124 0.01393

200 0.075 9 44 8.8 91.2 15 35.00 38.15 69.60 36.00 10.40 0.0124 0.01033

Pan - 456 500 100 0 30 32.00 35.15 64.12 33.00 10.90 0.0124 0.00747

60 31.00 34.15 62.30 32.00 11.10 0.0124 0.00533

90 30.00 33.15 60.47 31.00 11.20 0.0124 0.00437

120 28.00 31.15 56.83 29.00 11.50 0.0124 0.00384

240 27.00 30.15 55.00 28.00 11.70 0.0124 0.00274

480 24.00 27.15 49.53 25.00 12.20 0.0124 0.00198

= 0.99624

= 2.0331

= 0.0124

= 2.15

= -1.0

= 1

= 1.00

Gravel 0.20 %

Sand 8.60 %

Silt 41.67 %

Clay 49.53 %

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

: PENELITIAN TUGAS AKHIR

: LABORATORIUM MEKANIKA TANAH FT-UH

SAMPLING DEPTH : -

: ASTM D6913-17, ASTM D7928-17, ASTM D2487

: HASANUDDIN UNIVERSITY

500 gr Hydrometer Sample : gr

2.649380441
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Water Density varies with temperature, g Wet T

K = ( 1000 x Gs x g wet T)/(10 x Ws(Gs -1))
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PROJECT : PENELITIAN TUGAS AKHIR

LOCATION : LABORATORIUM MEKANIKA TANAH FT-UH

QUARRY : -

TYPE OF SOIL   : TANAH LANAU PLASTISITAS RENDAH

TESTING METHOD : ASTM D4318-10, ASTM D4943-08, ASTM D2487   TESTED BY : ANDI AMMAR JULTIAR.A

LABORATORY : HASANUDDIN UNIVERSITY   DATE : 27-02-2023

:

Depth of Sample :

Unit Shrinkage Limit

- 1 2 1

- - - -

- A1 A2 B1 B2 C1 C2 D1 D2 E1 E2 F1

gram 16.34 14.99 29.75 21.76 31.93 31.91 29.93 27.08 36.99 31.17 65.55

gram 14.78 13.83 22.66 17.23 26.32 26.63 22.87 20.88 30.16 26.22 46.36

gram 1.56 1.16 7.09 4.53 5.61 5.28 7.06 6.20 6.83 4.95 19.19

gram 11.26 11.19 8.78 8.06 14.62 15.77 8.05 7.99 15.49 15.54 10.35

gram 3.52 2.64 13.88 9.17 11.70 10.86 14.82 12.89 14.67 10.68 36.01

% 44.3 43.9 51.1 49.4 47.9 48.6 47.6 48.1 46.6 46.3 53.29

% 53.29

gram 500

gram 35.12

gram 347

gr/cm³ 13.6

cm³ 36.00

cm³ 22.93

% 17

% 17

USCS Classification : ML

Value       : Sample Position in the Chart

44

48

3

17

ATTERBERG LIMITS TEST 

Sample No. 1

-

Plastic Limit Liquid Limit

4

Number of Blows, N 15 21 25 31

Weight of Dry Soil, Ws=W2-W3

Test Number 1 2 3

Container No. or Can No.

Weight of Wet Soil+Can, W1

Weight of Dry Soil+Can, W2

Weight of Water, Ww=W1-W2

Weight of Can, W3

Water Content, w=Ww/Ws*100%

Average of Water Content, w 44.13 50.24 48.28 46.45

Weight of Can+Hg, W1

Weight of Shrink dish

Weight of displaced Hg + Shrink dish

Hg content

Volume of Wet Soil

Volume of Dry Soil 

Shrinkage Limit

Average Shrinkage Limit

47.87

Atterberg Limits

Plastic Limit, wp(%)

Liquid Limit, wL(%)

Plastic Index, Ip=wL-wp

Shrinkage Limit, wL(%)

y = -5.055ln(x) + 63.888
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PROJECT : SOIL INVESTIGATION REPORT

LOCATION : LABORATORIUM MEKANIKA TANAH FT-UH

QUARRY : -

TYPE OF SOIL   : BENTONITE

TESTING METHOD : ASTM D4318-10, ASTM D4943-08, ASTM D2487   TESTED BY : ANDI AMMAR JULTIAR.A

LABORATORY : HASANUDDIN UNIVERSITY   DATE : 28-02-2023

:

Depth of Sample :

Unit Shrinkage Limit

- 1 2 1

- - - -

- A1 A2 B1 B2 C1 C2 D1 D2 E1 E2 F1

gram 12.69 12.57 39.66 37.99 35.55 34.61 39.20 35.76 34.64 32.43 52.37

gram 12.15 12.00 17.87 17.41 17.69 17.31 19.41 18.24 18.21 17.56 26.49

gram 0.54 0.57 21.79 20.58 17.86 17.30 19.79 17.52 16.43 14.87 25.88

gram 11.38 11.19 9.70 9.72 9.70 9.67 9.64 9.68 9.70 9.76 10.29

gram 0.77 0.81 8.17 7.69 7.99 7.64 9.77 8.56 8.51 7.80 16.2

% 70.1 70.4 266.7 267.6 223.5 226.4 202.6 204.7 193.1 190.6 159.75

% 159.75

gram 426

gram 35

gram 131

gr/cm³ 13.6

cm³ 30.57

cm³ 7.06

% 15

% 15

USCS Classification : CH

Value       : Sample Position in the Chart

70

218

148

15

Atterberg Limits

Plastic Limit, wp(%)

Liquid Limit, wL(%)

Plastic Index, Ip=wL-wp

Shrinkage Limit, wL(%)

191.85

Weight of Can+Hg, W1

Weight of Shrink dish

Weight of displaced Hg + Shrink dish

Hg content

Volume of Wet Soil

Volume of Dry Soil 

Shrinkage Limit

Average Shrinkage Limit

203.62

Water Content, w=Ww/Ws*100%

Average of Water Content, w 70.25 267.16 224.98

Weight of Dry Soil, Ws=W2-W3

Test Number 1 2 3

Container No. or Can No.

Weight of Wet Soil+Can, W1

Weight of Dry Soil+Can, W2

Weight of Water, Ww=W1-W2

Weight of Can, W3

4

Number of Blows, N 19 24 27 29

ATTERBERG LIMITS TEST 

Sample No. Sampel 70% Bentonite - 30 % Tanah Asli

11,50-12,00 m

Plastic Limit Liquid Limit

y = -178.9ln(x) + 793.83
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PROJECT : SOIL INVESTIGATION REPORT

LOCATION : LABORATORIUM MEKANIKA TANAH FT-UH

QUARRY : -

TYPE OF SOIL   : 70% TANAH LEMPUNG EKSPANSIF - 30% TANAH LANAU PR

TESTING METHOD : ASTM D4318-10, ASTM D4943-08, ASTM D2487   TESTED BY : ANDI AMMAR JULTIAR.A

LABORATORY : HASANUDDIN UNIVERSITY   DATE : 28-02-2023

:

Depth of Sample :

Unit Shrinkage Limit

- 1 2 1

- - - -

- A1 A2 B1 B2 C1 C2 D1 D2 E1 E2 F1

gram 15.23 14.70 22.01 21.34 20.97 20.79 27.13 19.30 28.99 25.48 54.29

gram 13.84 13.59 13.42 13.15 13.22 13.06 15.66 12.67 20.92 16.15 28.91

gram 1.39 1.11 8.59 8.19 7.75 7.73 11.47 6.63 8.07 9.33 25.38

gram 11.25 11.27 8.20 7.90 8.20 8.00 8.10 8.30 15.40 9.80 9.93

gram 2.59 2.32 5.22 5.25 5.02 5.06 7.56 4.37 5.52 6.35 18.98

% 53.7 47.8 164.6 156.0 154.4 152.8 151.7 151.7 146.2 146.9 133.72

% 133.72

gram 469

gram 35.11

gram 205

gr/cm³ 13.6

cm³ 33.76

cm³ 12.49

% 22

% 22

USCS Classification : CH

Value       : Sample Position in the Chart

51

150

99

22

ATTERBERG LIMITS TEST 

Sample No. 3

-

Plastic Limit Liquid Limit

4

Number of Blows, N 15 20 23 29

Weight of Dry Soil, Ws=W2-W3

Test Number 1 2 3

Container No. or Can No.

Weight of Wet Soil+Can, W1

Weight of Dry Soil+Can, W2

Weight of Water, Ww=W1-W2

Weight of Can, W3

Water Content, w=Ww/Ws*100%

Average of Water Content, w 50.76 160.28 153.57 146.56

Weight of Can+Hg, W1

Weight of Shrink dish

Weight of displaced Hg + Shrink dish

Hg content

Volume of Wet Soil

Volume of Dry Soil 

Shrinkage Limit

Average Shrinkage Limit

151.72

Atterberg Limits

Plastic Limit, wp(%)

Liquid Limit, wL(%)

Plastic Index, Ip=wL-wp

Shrinkage Limit, wL(%)

y = -20.51ln(x) + 215.62
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PROJECT : SOIL INVESTIGATION REPORT

LOCATION : LABORATORIUM MEKANIKA TANAH FT-UH

QUARRY : -

TYPE OF SOIL   : 50% TANAH LEMPUNG EKSPANSIF - 50% TANAH LANAU PR

TESTING METHOD : ASTM D4318-10, ASTM D4943-08, ASTM D2487   TESTED BY : ANDI AMMAR JULITAR.A

LABORATORY : HASANUDDIN UNIVERSITY   DATE : 28-02-2023

:

Depth of Sample :

Unit Shrinkage Limit

- 1 2 1

- - - -

- A1 A2 B1 B2 C1 C2 D1 D2 E1 E2 F1

gram 17.51 15.08 28.75 27.96 18.09 16.71 26.01 21.59 29.56 26.44 52.98

gram 16.49 14.43 20.92 20.36 12.42 12.27 16.88 15.20 22.04 20.37 29.50

gram 1.02 0.65 7.83 7.60 5.67 4.44 9.13 6.39 7.52 6.07 23.48

gram 14.13 12.86 15.17 15.11 8.11 8.61 9.31 9.89 15.72 15.38 10.33

gram 2.36 1.57 5.75 5.25 4.31 3.66 7.57 5.31 6.32 4.99 19.17

% 43.2 41.4 136.2 144.8 131.6 121.3 120.6 120.3 119.0 121.6 122.48

% 122.48

gram 446

gram 35.11

gram 226

gr/cm³ 13.6

cm³ 32.03

cm³ 14.04

% 29

% 29

USCS Classification : CH

Value       : Sample Position in the Chart

42

123

80

29

ATTERBERG LIMITS TEST 

Sample No. 4

-

Plastic Limit Liquid Limit

4

Number of Blows, N 13 20 26 30

Weight of Dry Soil, Ws=W2-W3

Test Number 1 2 3

Container No. or Can No.

Weight of Wet Soil+Can, W1

Weight of Dry Soil+Can, W2

Weight of Water, Ww=W1-W2

Weight of Can, W3

Water Content, w=Ww/Ws*100%

Average of Water Content, w 42.31 140.47 126.43 120.32

Weight of Can+Hg, W1

Weight of Shrink dish

Weight of displaced Hg + Shrink dish

Hg content

Volume of Wet Soil

Volume of Dry Soil 

Shrinkage Limit

Average Shrinkage Limit

120.47

Atterberg Limits

Plastic Limit, wp(%)

Liquid Limit, wL(%)

Plastic Index, Ip=wL-wp

Shrinkage Limit, wL(%)

y = -25.22ln(x) + 203.95
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Lampiran  2. Data Pengujian SIfat Mekanis Tanah 

 

 

: PENELITIAN TUGAS AKHIR

: LABORATORIUM MEKANIKA TANAH FT-UH

: -

: TANAH LANAU PLASTISITAS RENDAH

: ASTM D 698-12, SNI 1742:2008 TESTED BY : ANDI AMMAR JULTIAR

: HASANUDDIN UNIVERSITY DATE : 21-03-2023

gram

%

ml

%

Wet Density

-

gram

gram

gram

cm
3

gr/cm
3

Water Content

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

gram 21.88 19.67 18.89 19.62 19.97 21.14 22.97 19.53 42.42 36.80

gram 18.63 16.84 15.71 16.27 16.09 16.98 17.85 15.34 32.42 28.28

gram 3.25 2.83 3.18 3.35 3.88 4.16 5.12 4.19 10 8.52

gram 3.59 3.65 3.72 3.70 3.56 3.57 3.58 3.61 9.85 9.38

gram 15.04 13.19 11.99 12.57 12.53 13.41 14.27 11.73 22.57 18.9

% 21.6 21.5 26.5 26.7 31.0 31.0 35.9 35.7 44.3 45.1

%

Dry Density

gram

gr/cm
3

gr/cm
3

1.184

gzav = gw/(w+(1/Gs)) 1.69 1.56 1.46 1.36 1.22

Dry unit weight

1.220 1.310 1.319 1.330

35.8 44.7

Weight of dry soil

1193.92 1282.13 1290.90 1301.92 1159.01

Water Content

Avg. water content 21.5 26.6 31.0

Container No.

Weight of wet soil + container

Weight of dry soil + container

Weight of water

Weight of container

Weight of dry soil

979

Wet unit weight 1.482 1.658 1.728 1.806 1.713

Volume of Mold 979 979 979 979

5205

Weight of wet soil, Wwet 1451 1623 1691 1768 1677

Weight of wet soil + mold 4979 5151 5219 5296

5

Weight of Mold 3528 3528 3528 3528 3528

Mold No. 1 2 3 4

41.9Molding water content 20.8 26.1 31.3 36.6

5.1

Water addition 300 400 500 600 700

Initial water content 5.1 5.1 5.1 5.1

STANDARD COMPACTION TEST RESULTS

PROJECT

LOCATION

QUARRY

Weight of soil 2000 2000 2000 2000 2000

SAMPLE / SAMPLE NO.

TESTING METHOD

LABORATORY
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: SOIL INVESTIGATION REPORT

: LABORATORIUM MEKANIKA TANAH FT-UH

: -

: TANAH LEMPUNG EKSPANSIF  

: ASTM D 698-12e2, SNI 1742:2008 TESTED BY ANDI AMMAR JULTIAR A

: HASANUDDIN UNIVERSITY DATE : 23-03-2023

gram

%

ml

%

Wet Density

-

gram

gram

gram

cm
3

gr/cm
3

Water Content

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

gram 28.76 25.57 20.51 32.32 21.47 24.93 28.50 32.07 28.50 32.07

gram 24.33 21.8 16.74 25.57 17.13 19.57 22.52 25.05 22.12 24.62

gram 4.43 3.77 3.77 6.75 4.34 5.36 5.98 7.02 6.38 7.45

gram 8.11 7.98 5.45 5.43 5.46 5.44 8.13 8.07 8.13 8.07

gram 16.22 13.82 11.29 20.14 11.67 14.13 14.39 16.98 13.99 16.55

% 27.3 27.3 33.4 33.5 37.2 37.9 41.6 41.3 45.6 45.0

%

Dry Density

gram

gr/cm
3

gr/cm
3 1.20gzav = gw/(w+(1/Gs)) 1.54 1.40 1.33 1.26

Dry unit weight

1.221 1.274 1.263 1.222 1.165

41.4 45.3

Weight of dry soil

1216.85 1269.35 1259.07 1218.10 1160.97

Water Content

Avg. water content 27.3 33.5 37.6

Container No.

Weight of wet soil + container

Weight of dry soil + container

Weight of water

Weight of container

Weight of dry soil

997

Wet unit weight 1.554 1.700 1.738 1.729 1.693

Volume of Mold 997 997 997 997

5215

Weight of wet soil, Wwet 1549 1694 1732 1723 1687

Weight of wet soil + mold 5077 5222 5260 5251

4

Weight of Mold 3528 3528 3528 3528 3528

Mold No. 1 2 3 4

48.4Molding water content 27.2 32.5 37.8 43.1

Water addition 400 500 600 700 800

Initial water content 6.0 6.0 6.0 6.0

Weight of soil 2000 2000 2000 2000 2000

6.0

SAMPLE / SAMPLE NO.

TESTING METHOD

LABORATORY

STANDARD COMPACTION TEST RESULTS

PROJECT

LOCATION

QUARRY
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: PENELITIAN TUGAS AKHIR

:LABORATORIUM MEKANIKA TANAH FT-UH

: -

: 70 % TANAH LEMPUNG EKSPANSIF - 30 % TANAH LANAU PR

: ASTM D 698-12, SNI 1742:2008 TESTED BY : ANDI AMMAR 

: HASANUDDIN UNIVERSITY DATE : 23-03-2023

gram

%

ml

%

Wet Density

-

gram

gram

gram

cm
3

gr/cm
3

Water Content

- 1 2 1 2 1A 1B 2A 2B 3A 3B 3A 3B

gram 46.8 44.3 45.1 55.1 53.70 56.50 71.10 44.60 52.80 49.60 35.08 44.45

gram 40.87 38.58 38.08 46.23 43.01 45.21 54.87 35.22 39.34 35.74 26.81 31.94

gram 5.93 5.72 7.02 8.87 10.69 11.29 16.23 9.38 13.46 13.86 8.27 12.51

gram 9.6 9.6 8.58 8.28 8.45 8.53 8.48 8.87 8.39 3.71 8.39 3.71

gram 31.27 28.98 29.5 37.95 34.56 36.68 46.39 26.35 30.95 32.03 18.42 28.23

% 19.0 19.7 23.8 23.4 30.9 30.8 35.0 35.6 43.5 43.3 44.9 44.3

%

Dry Density

gram

gr/cm
3

gr/cm
3 1.23 1.21gzav = gw/(w+(1/Gs)) 1.75 1.63 1.45 1.37

1170.31 1150.02

Dry unit weight

1.252 1.309 1.316 1.287 1.195 1.174

Weight of dry soil

1225.88 1281.71 1289.21 1260.24

35.3 43.4 44.6

Water Content

Avg. water content 19.4 23.6 30.9

Container No.

Weight of wet soil + container

Weight of dry soil + container

Weight of water

Weight of container

Weight of dry soil

979 979

Wet unit weight 1.494 1.617 1.723 1.741 1.713 1.698

Volume of Mold 979 979 979 979

5202 5187

Weight of wet soil, Wwet 1463.1 1584 1687 1705 1678 1663

Weight of wet soil + mold 4987.1 5108 5211 5229

5 6

Weight of Mold 3524 3524 3524 3524 3524 3524

Mold No. 1 2 3 4

41.1 46.5Molding water content 19.4 24.8 30.3 35.7

Water addition 200 300 400 500 600 700

Initial water content 8.54 8.54 8.5 8.5

Weight of soil 2000 2000 2000 2000 2000 2000

8.5 8.5

SAMPLE / SAMPLE NO.

TESTING METHOD

LABORATORY

STANDARD COMPACTION TEST RESULTS

PROJECT

LOCATION

QUARRY
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: PENELITIAN TUGAS AKHIR

: LABORATORIUM MEKANIKA TANAH FT-UH

: -

: 50 % TANAH LEMPUNG EKSPANSIF - 50% TANAH LANAU PR 

: ASTM D 698-12, SNI 1742:2008 TESTED BY : ANDI AMMAR JULTIAR

: HASANUDDIN UNIVERSITY DATE : 23-03-2023

gram

%

ml

%

Wet Density

-

gram

gram

gram

cm
3

gr/cm
3

Water Content

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

gram 32.6 35 20.19 18.68 17.21 17.27 16.02 18.88 22.40 29.27

gram 29.5 32.2 16.92 15.51 14.05 14.11 12.92 14.93 17.23 21.89

gram 3.10 2.80 3.27 3.17 3.16 3.16 3.1 3.95 5.17 7.38

gram 15.50 15.10 3.72 3.71 3.56 3.58 3.61 3.65 3.58 3.62

gram 14.00 17.10 13.20 11.8 10.49 10.53 9.31 11.28 13.65 18.27

% 22.1 16.4 24.8 26.9 30.1 30.0 33.3 35.0 37.9 40.4

%

Dry Density

gram

gr/cm
3

gr/cm
3

STANDARD COMPACTION TEST RESULTS

PROJECT

LOCATION

QUARRY

Weight of soil 2000 2000 2000 2000

SAMPLE / SAMPLE NO.

TESTING METHOD

LABORATORY

2000

Water addition 300 400 500 600

Initial water content 8.9 8.9 8.9 8.98.9

200

Molding water content 25.2 30.7 36.1 41.619.8

Weight of Mold 3528 3528 3528 3528

Mold No. 2 3 4 51

3528

Weight of wet soil, Wwet 1574 1709 1717 1722

Weight of wet soil + mold 5102 5237 5245 52504873

1345

Wet unit weight 1.579 1.715 1.723 1.728

Volume of Mold 997 997 997 997997

1.349

Water Content

Avg. water content 25.8 30.1 34.2

Container No.

Weight of wet soil + container

Weight of dry soil + container

Weight of water

Weight of container

Weight of dry soil

39.1

Weight of dry soil

1251.01 1313.94 1279.84 1237.65

19.3

1127.80

gzav = gw/(w+(1/Gs)) 1.57 1.47 1.39 1.30

Dry unit weight

1.255 1.318 1.284 1.2421.131

1.75
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Lampiran  3. Data Pengujian Sifat Mekanis (Direct Shear Test) Tanpa Bakteri 

 

: PENELITIAN TUGAS AKHIR

: FAKULTAS TEKNIK UNHAS GOWA

: TANAH LANAU PR

: - 

: ASTM D 3080-72   TESTED BY : ANDI AMMAR JULTIAR ALAM

: HASANUDDIN UNIVERSITY   DATE : 15/05/2023

Sample Size : Proving Ring Calibration = 1.22 kg/div

Diameter Sample = 0.06 m Displacement Rate = kg/div

Height of Sample = 0.02 m c = 114.25 kN/m2

Area of Sample = 0.00283 m2 φ = 36.20 °

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
he

ar
 D

is
pl

ac
em

en
t 

(m
m

)

S
he

ar
 S

tre
ss

 (k
N

/m
2 )

S
he

ar
 S

tre
ss

 (k
N

/m
2 )

S
he

ar
 S

tre
ss

 (k
N

/m
2 )

0.00 0.000 0.000 0.000

0.05 4.231 4.231 8.463

0.10 8.463 8.463 12.694

0.15 12.694 12.694 16.926

0.20 21.157 21.157 25.389

0.25 25.389 33.852 29.620

0.30 33.852 46.546 29.620

0.35 38.083 55.009 33.852

0.40 46.546 67.703 38.083

0.45 50.777 76.166 42.314

0.50 59.240 84.629 46.546

0.55 67.703 97.323 55.009

0.60 76.166 110.017 63.472

0.65 80.397 118.480 67.703

0.70 88.860 126.943 76.166

0.75 97.323 135.406 84.629

0.80 101.555 139.637 88.860

0.85 110.017 148.100 97.323

0.90 114.249 156.563 105.786

0.95 122.712 160.795 114.249

1.00 126.943 169.258 126.943

1.05 131.175 173.489 135.406

1.10 118.480 177.720 139.637

1.15 25.389 177.720 148.100

1.20 25.389 177.720 156.563

1.25 25.389 55.009 160.795

1.30 25.389 55.009 169.258

1.35 55.009 177.720

1.40 55.009 181.952

1.45 194.646

1.50 203.109

1.55 207.341

1.60 207.341

1.65 211.572

1.70 211.572

1.75 207.341

1.80 194.646

1.85 131.175

1.90 131.175

1.95 126.943

2.00 126.943

2.05 126.943

DIRECT SHEAR TEST RESULTS (UU)
PROJECT

QUARRY

TESTING METHOD

LOCATION

SAMPLE

LABORATORY

TA01 TA02 TA04

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

1.220 1.220 2.440

0.000 0.000 0.000

2.440 2.440 3.660

3.660 3.660 4.880

7.320 9.760 8.540

6.100 6.100 7.320

10.980 15.860 9.760

9.760 13.420 8.540

17.080 24.400 13.420

19.520 28.060 15.860

14.640 21.960 12.200

13.420 19.520 10.980

25.620 36.600 21.960

28.060 39.040 24.400

21.960 31.720 18.300

23.180 34.160 19.520

32.940 45.140 30.500

35.380 46.360 32.940

29.280 40.260 25.620

31.720 42.700 28.060

34.160 51.240 40.260

7.320 51.240 42.700

36.600 48.800 36.600

37.820 50.020 39.040

7.320 51.240 45.140

7.320 15.860 46.360

0.000 15.860 52.460

0.000 0.000 56.120

7.320 15.860 48.800

0.000 15.860 51.240

0.000 0.000 59.780

0.000 0.000 61.000

0.000 0.000 58.560

0.000 0.000 59.780

0.000 0.000 56.120

0.000 0.000 37.820

0.000 0.000 61.000

0.000 0.000 59.780

0.000 0.000 36.600

0.000 0.000 36.600

0.000 0.000 37.820

0.000 0.000 36.600
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Tegangan Normal 

(kN/m2) 

Tegangan Geser 

(kN/m2) 
𝛾setelah dibebani 

(gr/cm3) 

34,68  131.17 1.790 

69,37  177.72 1.834 

138,74  211.57 1.878 
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: PENELITIAN TUGAS AKHIR

: FAKULTAS TEKNIK UNHAS GOWA

: TANAH LEMPUNG EKSPANSIF

: - 

: ASTM D 3080-72   TESTED BY : ANDI AMMAR JULTIAR ALAM

: HASANUDDIN UNIVERSITY   DATE : 15/05/2023

Sample Size : Proving Ring Calibration = 1.22 kg/div

Diameter Sample = 0.06 m Displacement Rate = kg/div

Height of Sample = 0.02 m c = 181.95 kN/m2

Area of Sample = 0.00283 m2 φ = 27.60 °

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
he

ar
 D

is
pl

ac
em

en
t 

(m
m

)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

0.00 0.000 0.000 0.000

0.05 4.231 8.463 0.000

0.10 4.231 8.463 4.231

0.15 4.231 12.694 8.463

0.20 4.231 12.694 12.694

0.25 4.231 12.694 16.926

0.30 12.694 16.926 21.157

0.35 16.926 25.389 25.389

0.40 25.389 33.852 33.852

0.45 33.852 38.083 42.314

0.50 42.314 42.314 50.777

0.55 46.546 50.777 59.240

0.60 55.009 59.240 67.703

0.65 67.703 63.472 80.397

0.70 76.166 71.934 88.860

0.75 84.629 84.629 93.092

0.80 93.092 88.860 101.555

0.85 97.323 97.323 105.786

0.90 105.786 105.786 114.249

0.95 114.249 118.480 122.712

1.00 122.712 122.712 131.175

1.05 131.175 131.175 135.406

1.10 135.406 135.406 143.869

1.15 143.869 143.869 152.332

1.20 152.332 152.332 160.795

1.25 156.563 156.563 165.026

1.30 160.795 165.026 173.489

1.35 165.026 173.489 181.952

1.40 173.489 177.720 186.183

1.45 177.720 186.183 190.415

1.50 177.720 190.415 194.646

1.55 181.952 194.646 198.878

1.60 186.183 198.878 203.109

1.65 186.183 203.109 207.341

1.70 190.415 207.341 211.572

1.75 190.415 215.803 215.803

1.80 190.415 220.035 220.035

1.85 190.415 220.035 224.266

1.90 190.415 224.266 224.266

1.95 190.415 224.266 228.498

2.00 190.415 224.266 232.729

2.05 186.183 224.266 232.729

DIRECT SHEAR TEST RESULTS (UU)
PROJECT

QUARRY

TESTING METHOD

LOCATION

SAMPLE

LABORATORY

BE01 BE04 BE03

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

1.220 2.440 0.000

0.000 0.000 0.000

1.220 2.440 1.220

1.220 3.660 2.440

1.220 3.660 4.880

1.220 3.660 3.660

4.880 7.320 7.320

3.660 4.880 6.100

12.200 12.200 14.640

13.420 14.640 17.080

9.760 10.980 12.200

7.320 9.760 9.760

21.960 20.740 25.620

24.400 24.400 26.840

15.860 17.080 19.520

19.520 18.300 23.180

30.500 30.500 32.940

32.940 34.160 35.380

26.840 25.620 29.280

28.060 28.060 30.500

39.040 39.040 41.480

41.480 41.480 43.920

35.380 35.380 37.820

37.820 37.820 39.040

43.920 43.920 46.360

45.140 45.140 47.580

50.020 51.240 53.680

51.240 53.680 54.900

46.360 47.580 50.020

47.580 50.020 52.460

53.680 57.340 58.560

53.680 58.560 59.780

51.240 54.900 56.120

52.460 56.120 57.340

54.900 63.440 63.440

54.900 63.440 64.660

54.900 59.780 61.000

54.900 62.220 62.220

54.900 64.660 67.100

53.680 64.660 67.100

54.900 64.660 64.660

54.900 64.660 65.880
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Tegangan Normal 

(kN/m2) 

Tegangan Geser 

(kN/m2) 
𝛾setelah dibebani 

(gr/cm3) 

34,68  190.41 1.842 

69,37  232.73 1.923 

138,74  249.65 1.930 

 

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
h

e
a

r 
D

is
p

la
ce

m
e

n
t 

(m
m

)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

BE01 BE04 BE03

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

2.10 80.397 228.498 232.729

2.15 76.166 228.498 236.961

2.20 71.934 228.498 241.192

2.25 71.934 228.498 241.192

2.30 228.498 245.423

2.35 232.729 245.423

2.40 232.729 245.423

2.45 232.729 249.655

2.50 232.729 232.729

2.55 232.729 224.266

2.60 232.729 160.795

2.65 232.729 152.332

2.70 232.729 143.869

2.75 135.406 143.869

2.80 126.943 139.637

2.85 122.712 139.637

2.90 118.480 135.406

2.95 114.249

3.00 114.249

3.05 114.249

3.10

3.15

3.20

3.25

23.180 65.880 67.100

21.960 65.880 68.320

20.740 65.880 69.540

20.740 65.880 69.540

0.000 65.880 70.760

0.000 67.100 71.980

0.000 67.100 67.100

0.000 67.100 70.760

0.000 67.100 70.760

0.000 67.100 43.920

0.000 67.100 41.480

0.000 67.100 64.660

0.000 67.100 46.360

0.000 35.380 40.260

0.000 34.160 39.040

0.000 39.040 41.480

0.000 36.600 40.260

0.000 32.940 0.000

0.000 0.000 0.000

0.000 32.940 0.000

0.000 32.940 0.000

0.000 0.000 0.000

0.000 0.000 0.000

0.000 0.000 0.000

0.00

50.00

100.00

150.00

200.00

250.00

300.00
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σ1 = 34.68 kN/m2

σ1 = 69.37 kN/m2

σ1 = 138.74 kN/m2

Shear Deformation, dh (mm)
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)
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Normal Stress, (kN/m2)

φ

Shear Strength vs Normal Stress
Shear Stress vs Shear Deformation
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: PENELITIAN TUGAS AKHIR

: FAKULTAS TEKNIK UNHAS GOWA

: 70% TANAH LEMPUNG EKSPANSIF - 30% TANAH LANAU PR

: - 

: ASTM D 3080-72   TESTED BY : ANDI AMMAR JULTIAR ALAM

: HASANUDDIN UNIVERSITY   DATE : 15/05/2023

Sample Size : Proving Ring Calibration = 1.22 kg/div

Diameter Sample = 0.06 m Displacement Rate = kg/div

Height of Sample = 0.02 m c = 167.14 kN/m2

Area of Sample = 0.00283 m2 φ = 35.22 °

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
he

ar
 D

is
pl

ac
em

en
t 

(m
m

)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

0.00 0.000 0.000 0.000

0.05 21.157 46.546 16.926

0.10 38.083 55.009 25.389

0.15 46.546 63.472 33.852

0.20 55.009 67.703 46.546

0.25 59.240 76.166 55.009

0.30 67.703 80.397 71.934

0.35 76.166 84.629 88.860

0.40 84.629 93.092 101.555

0.45 93.092 101.555 114.249

0.50 101.555 110.017 131.175

0.55 110.017 118.480 143.869

0.60 118.480 131.175 156.563

0.65 126.943 139.637 169.258

0.70 139.637 148.100 177.720

0.75 143.869 156.563 186.183

0.80 148.100 160.795 194.646

0.85 152.332 169.258 203.109

0.90 156.563 177.720 211.572

0.95 165.026 181.952 220.035

1.00 173.489 190.415 228.498

1.05 175.605 194.646 236.961

1.10 181.952 196.762 241.192

1.15 186.183 198.878 253.886

1.20 190.415 200.993 253.886

1.25 29.620 200.993 253.886

1.30 29.620 200.993 253.886

1.35 29.620 198.878 256.002

1.40 29.620 203.109 258.118

1.45 205.225 258.118

1.50 205.225 258.118

1.55 207.341 264.465

1.60 207.341 262.349

1.65 211.572 262.349

1.70 215.803 262.349

1.75 215.803 262.349

1.80 215.803 80.397

1.85 217.919 76.166

1.90 207.341 76.166

1.95 42.314 76.166

2.00 42.314

2.05 38.083

DIRECT SHEAR TEST RESULTS (UU)
PROJECT

QUARRY

TESTING METHOD

LOCATION

SAMPLE

LABORATORY

7030BE01 7030BE02 7030BE03

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

6.100 13.420 4.880

0.000 0.000 0.000

10.980 15.860 7.320

13.420 18.300 9.760

17.080 21.960 15.860

15.860 19.520 13.420

21.960 24.400 25.620

19.520 23.180 20.740

29.280 31.720 37.820

31.720 34.160 41.480

26.840 29.280 32.940

24.400 26.840 29.280

40.260 42.700 51.240

41.480 45.140 53.680

34.160 37.820 45.140

36.600 40.260 48.800

45.140 51.240 61.000

47.580 52.460 63.440

42.700 46.360 56.120

43.920 48.800 58.560

52.460 56.730 69.540

53.680 57.340 73.200

50.020 54.900 65.880

50.630 56.120 68.320

54.900 57.950 73.200

8.540 57.950 73.200

8.540 58.560 74.420

0.000 59.170 74.420

8.540 57.950 73.200

8.540 57.340 73.810

0.000 59.780 75.640

0.000 61.000 75.640

0.000 59.170 74.420

0.000 59.780 76.250

0.000 62.220 23.180

0.000 62.830 21.960

0.000 62.220 75.640

0.000 62.220 75.640

0.000 12.200 0.000

0.000 10.980 0.000

0.000 59.780 21.960

0.000 12.200 21.960
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Tegangan Normal 

(kN/m2) 

Tegangan Geser 

(kN/m2) 
𝛾setelah dibebani 

(gr/cm3) 

34,68  190.41 1.760 

69,37  217.92 1.811 

138,74  264.46 1.841 

 

  

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
h

e
a

r 
D

is
p

la
ce

m
e

n
t 
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m

)
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h
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2
)
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ss
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/m

2
)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

7030BE01 7030BE02 7030BE03

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

2.10 38.083

2.15
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2.25

2.30

2.35

0.000 10.980 0.000

0.000 0.000 0.000

0.000 0.000

0.000 0.000 0.000

0.000

0.000 0.000 0.000
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Shear Strength vs Normal Stress
Shear Stress vs Shear Deformation
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: PENELITIAN TUGAS AKHIR

: FAKULTAS TEKNIK UNHAS GOWA

: 50% TANAH LEMPUNG EKSPANSIF - 50% TANAH LANAU PR

: - 

: ASTM D 3080-72   TESTED BY : ANDI AMMAR JULTIAR ALAM

: HASANUDDIN UNIVERSITY   DATE : 15/05/2023

Sample Size : Proving Ring Calibration = 1.22 kg/div

Diameter Sample = 0.06 m Displacement Rate = kg/div

Height of Sample = 0.02 m c = 137.52 kN/m2

Area of Sample = 0.00283 m2 φ = 29.91 °

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
he

ar
 D

is
pl

ac
em

en
t 

(m
m

)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

0.00 0.000 0.000 0.000

0.05 8.463 8.463 16.926

0.10 21.157 12.694 25.389

0.15 25.389 16.926 33.852

0.20 29.620 25.389 38.083

0.25 38.083 33.852 42.314

0.30 42.314 46.546 50.777

0.35 46.546 55.009 55.009

0.40 50.777 63.472 59.240

0.45 55.009 71.934 67.703

0.50 59.240 80.397 71.934

0.55 63.472 88.860 76.166

0.60 67.703 93.092 84.629

0.65 71.934 97.323 88.860

0.70 76.166 105.786 93.092

0.75 76.166 110.017 97.323

0.80 84.629 114.249 105.786

0.85 93.092 118.480 110.017

0.90 97.323 122.712 118.480

0.95 101.555 131.175 122.712

1.00 101.555 135.406 131.175

1.05 110.017 139.637 135.406

1.10 110.017 143.869 139.637

1.15 118.480 148.100 148.100

1.20 118.480 152.332 152.332

1.25 122.712 156.563 156.563

1.30 124.827 156.563 160.795

1.35 126.943 160.795 165.026

1.40 131.175 165.026 169.258

1.45 135.406 169.258 173.489

1.50 139.637 169.258 177.720

1.55 148.100 169.258 181.952

1.60 152.332 173.489 186.183

1.65 152.332 177.720 190.415

1.70 154.448 181.952 190.415

1.75 148.100 181.952 194.646

1.80 143.869 181.952 194.646

1.85 139.637 181.952 194.646

1.90 50.777 46.546 203.109

1.95 50.777 46.546 209.456

2.00 46.546 46.546 215.803

2.05 42.314 46.546 215.803

DIRECT SHEAR TEST RESULTS (UU)
PROJECT

QUARRY

TESTING METHOD

LOCATION

SAMPLE

LABORATORY

5050BE01 5050BE02 5050BE03

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

2.440 2.440 4.880

0.000 0.000 0.000

6.100 3.660 7.320

7.320 4.880 9.760

10.980 9.760 12.200

8.540 7.320 10.980

13.420 15.860 15.860

12.200 13.420 14.640

17.080 23.180 20.740

18.300 25.620 21.960

15.860 20.740 19.520

14.640 18.300 17.080

21.960 30.500 26.840

21.960 31.720 28.060

19.520 26.840 24.400

20.740 28.060 25.620

28.060 35.380 34.160

29.280 37.820 35.380

24.400 32.940 30.500

26.840 34.160 31.720

31.720 41.480 40.260

34.160 42.700 42.700

29.280 39.040 37.820

31.720 40.260 39.040

34.160 43.920 43.920

35.380 45.140 45.140

37.820 47.580 48.800

39.040 48.800 50.020

35.990 45.140 46.360

36.600 46.360 47.580

43.920 50.020 53.680

43.920 51.240 54.900

40.260 48.800 51.240

42.700 48.800 52.460

41.480 52.460 56.120

40.260 52.460 56.120

44.530 52.460 54.900

42.700 52.460 56.120

13.420 13.420 62.220

12.200 13.420 62.220

14.640 13.420 58.560

14.640 13.420 60.390
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Tegangan Normal 

(kN/m2) 

Tegangan Geser 

(kN/m2) 
𝛾setelah dibebani 

(gr/cm3) 

34,68  154.45 1.621 

69,37  181.95 1.709 

138,74  215.80 1.767 

 

  

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
h

e
a

r 
D

is
p

la
ce

m
e

n
t 

(m
m

)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

5050BE01 5050BE02 5050BE03

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

2.10 215.803

2.15 118.480

2.20 114.249

2.25 105.786

2.30 101.555

2.35

2.40

2.45

2.50

2.55

2.60

`
0.000

0.000 0.000 62.220

0.000 0.000 34.160

0.000 0.000 32.940

0.000 0.000 30.500

0.000 0.000 29.280

0.000

0.000 0.000 0.000

0.000 0.000 0.000

0.000 0.000 0.000

0.000 0.000 0.000

0.000 0.000

0.000 0.000

0.00

50.00

100.00

150.00

200.00

0.0 0.5 1.0 1.5 2.0 2.5

σ1 = 34.68 kN/m2

σ1 = 69.37 kN/m2

σ1 = 138.74 kN/m2

Shear Deformation, dh (mm)

S
h

e
a

r 
S

tr
e

s
s
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k

N
/m

2
)

y = 0.5751x + 137.52
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φ

Shear Strength vs Normal Stress
Shear Stress vs Shear Deformation
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Lampiran  4. Data Pengujian Sifat Mekanis (Direct Shear Test) Terstabilisasi 

Bakteri Bacillus Sp Kultur 3 Hari 

 

: PENELITIAN TUGAS AKHIR

: FAKULTAS TEKNIK UNHAS GOWA Kultur Bakteri :  3 Hari

:TANAH LANAU PR Pemeraman  :  7 Hari

: - Bakteri  :  6 %

: ASTM D 3080-72   TESTED BY : ANDI AMMAR JULTIAR ALAM

: HASANUDDIN UNIVERSITY   DATE : 21/06/2023

Sample Size : Proving Ring Calibration = 1.22 kg/div

Diameter Sample = 0.06 m Displacement Rate = kg/div

Height of Sample = 0.02 m c = 131.17 kN/m2

Area of Sample = 0.00283 m2 φ = 34.20 °

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
he

ar
 D

is
pl

ac
em

en
t 

(m
m

)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

0.00 0.000 0.000 0.000

0.05 0.000 0.000 8.463

0.10 0.000 4.231 8.463

0.15 0.000 4.231 12.694

0.20 0.000 4.231 16.926

0.25 4.231 4.231 25.389

0.30 8.463 8.463 29.620

0.35 12.694 8.463 38.083

0.40 16.926 16.926 46.546

0.45 21.157 25.389 55.009

0.50 25.389 33.852 63.472

0.55 33.852 42.314 71.934

0.60 42.314 50.777 84.629

0.65 50.777 59.240 93.092

0.70 55.009 67.703 101.555

0.75 63.472 76.166 110.017

0.80 76.166 84.629 122.712

0.85 84.629 101.555 131.175

0.90 93.092 114.249 139.637

0.95 101.555 120.596 148.100

1.00 110.017 129.059 152.332

1.05 122.712 135.406 165.026

1.10 131.175 143.869 169.258

1.15 135.406 145.985 177.720

1.20 143.869 152.332 186.183

1.25 148.100 156.563 190.415

1.30 152.332 162.910 198.878

1.35 152.332 165.026 203.109

1.40 122.712 175.605 211.572

1.45 38.083 181.952 215.803

1.50 38.083 76.166 220.035

1.55 38.083 71.934 220.035

1.60 38.083 67.703 224.266

1.65 63.472 220.035

1.70 63.472

1.75 63.472

1.80 63.472

1.85 63.472

DIRECT SHEAR TEST RESULTS (UU)
PROJECT

QUARRY

TESTING METHOD

LOCATION

SAMPLE

LABORATORY

TA01/6/3 TA02/6/3 TA03/6/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

0.000 0.000 2.440

0.000 0.000 0.000

0.000 1.220 2.440

0.000 1.220 3.660

1.220 1.220 7.320

0.000 1.220 4.880

3.660 2.440 10.980

2.440 2.440 8.540

7.320 9.760 18.300

9.760 12.200 20.740

6.100 7.320 15.860

4.880 4.880 13.420

15.860 19.520 29.280

18.300 21.960 31.720

12.200 14.640 24.400

14.640 17.080 26.840

26.840 32.940 40.260

29.280 34.770 42.700

21.960 24.400 35.380

24.400 29.280 37.820

37.820 41.480 48.800

39.040 42.090 51.240

31.720 37.210 43.920

35.380 39.040 47.580

41.480 43.920 53.680

42.700 45.140 54.900

35.380 50.630 61.000

10.980 52.460 62.220

43.920 46.970 57.340

43.920 47.580 58.560

10.980 19.520 64.660

0.000 18.300 63.440

10.980 21.960 63.440

10.980 20.740 63.440

0.000 0.000 18.300

0.000 0.000 18.300

0.000 0.000 18.300

0.000 0.000 18.300
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Tegangan Normal 

(kN/m2) 

Tegangan Geser 

(kN/m2) 
𝛾setelah dibebani 

(gr/cm3) 

34,68  152.33 1.679 

69,37  181.95 1.695 

138,74  224.27 1.782 
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200.00
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σ1 = 34.68 kN/m2

σ1 = 69.37 kN/m2

σ1 = 138.74 kN/m2

Shear Deformation, dh (mm)
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h

e
a
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tr
e

s
s

 (
k

N
/m

2
) y = 0.6797x + 131.17
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e
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)

Normal Stress, (kN/m2)

φ

Shear Strength vs Normal StressShear Stress vs Shear Deformation
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: PENELITIAN TUGAS AKHIR

: FAKULTAS TEKNIK UNHAS GOWA Kultur Bakteri :  3 Hari

: 70%  TANAH LEMPUNG EKSPANSIF - 30%  TANAH LANAU PR Pemeraman  :  7 Hari

: - Bakteri  :  6 %

: ASTM D 3080-72   TESTED BY : ANDI AMMAR JULTIAR ALAM

: HASANUDDIN UNIVERSITY   DATE : 21/06/2023

Sample Size : Proving Ring Calibration = 1.22 kg/div

Diameter Sample = 0.06 m Displacement Rate = kg/div

Height of Sample = 0.02 m c = 131.17 kN/m2

Area of Sample = 0.00283 m2 φ = 39.32 °

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
he

ar
 D

is
pl

ac
em

en
t 

(m
m

)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

0.00 0.000 0.000 0.000

0.05 0.000 0.000 12.694

0.10 0.000 0.000 25.389

0.15 0.000 0.000 33.852

0.20 8.463 4.231 42.314

0.25 21.157 4.231 50.777

0.30 33.852 8.463 59.240

0.35 50.777 8.463 63.472

0.40 59.240 8.463 71.934

0.45 67.703 12.694 76.166

0.50 76.166 16.926 84.629

0.55 88.860 25.389 88.860

0.60 97.323 29.620 97.323

0.65 110.017 38.083 101.555

0.70 118.480 50.777 105.786

0.75 126.943 59.240 118.480

0.80 135.406 67.703 126.943

0.85 143.869 76.166 135.406

0.90 148.100 88.860 139.637

0.95 148.100 97.323 148.100

1.00 152.332 105.786 156.563

1.05 148.100 114.249 165.026

1.10 131.175 122.712 173.489

1.15 122.712 131.175 181.952

1.20 122.712 139.637 190.415

1.25 122.712 152.332 194.646

1.30 126.943 160.795 203.109

1.35 126.943 165.026 211.572

1.40 126.943 173.489 220.035

1.45 122.712 181.952 224.266

1.50 118.480 186.183 228.498

1.55 118.480 194.646 232.729

1.60 122.712 194.646 236.961

1.65 122.712 198.878 241.192

1.70 118.480 198.878 241.192

1.75 33.852 198.878 215.803

1.80 33.852 50.777 190.415

1.85 33.852 50.777 190.415

1.90 33.852 50.777 186.183

1.95 50.777 181.952

2.00 177.720

2.05 173.489

DIRECT SHEAR TEST RESULTS (UU)
PROJECT

QUARRY

TESTING METHOD

LOCATION

NO SAMPLE

LABORATORY

7030BE01/6/3 7030BE02/6/3 7030BE03/6/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

0.000 0.000 3.660

0.000 0.000 0.000

0.000 0.000 7.320

0.000 0.000 9.760

6.100 1.220 14.640

2.440 1.220 12.200

14.640 2.440 18.300

9.760 2.440 17.080

21.960 4.880 24.400

25.620 7.320 25.620

19.520 3.660 21.960

17.080 2.440 20.740

34.160 14.640 30.500

36.600 17.080 34.160

28.060 8.540 28.060

31.720 10.980 29.280

42.700 25.620 40.260

42.700 28.060 42.700

39.040 19.520 36.600

41.480 21.960 39.040

37.820 35.380 50.020

35.380 37.820 52.460

43.920 30.500 45.140

42.700 32.940 47.580

35.380 40.260 54.900

35.380 43.920 56.120

36.600 50.020 63.440

35.380 52.460 64.660

36.600 46.360 58.560

36.600 47.580 61.000

35.380 56.120 68.320

35.380 57.340 69.540

34.160 53.680 65.880

34.160 56.120 67.100

9.760 14.640 54.900

9.760 14.640 54.900

34.160 57.340 69.540

9.760 57.340 62.220

0.000 0.000 51.240

0.000 0.000 50.020

9.760 14.640 53.680

0.000 14.640 52.460
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Tegangan Normal 

(kN/m2) 

Tegangan Geser 

(kN/m2) 
𝛾setelah dibebani 

(gr/cm3) 

34,68  152.33 1.660 

69,37  198.88 1.663 

138,74  241.19 1.720 

 

  

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
h

e
a

r 
D

is
p

la
ce

m
e

n
t 

(m
m

)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

7030BE01/6/3 7030BE02/6/3 7030BE03/6/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

2.10 169.258

2.15 165.026

2.20 160.795

2.25 156.563

2.30 152.332

2.35 148.100

2.40 143.869

2.45 139.637

2.50 135.406

2.55 131.175

2.60 131.175

2.65 131.175

2.70 126.943

2.75 126.943

2.80 126.943

2.85 122.712

2.90 122.712

2.95 122.712

0.000 0.000 46.360

0.000 0.000 45.140

0.000 0.000 48.800

0.000 0.000 47.580

0.000 0.000 43.920

0.000 0.000 42.700

0.000 0.000

0.000

0.000 0.000 37.820

0.000 0.000 37.820

0.000 0.000 36.600

0.000 0.000 35.380

0.000 0.000

0.000 35.380

41.480

0.000 0.000 40.260

0.000 0.000 39.040

0.000 0.000 36.600

0.000 0.000 37.820

0.000 0.000 36.600

35.380
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Shear Deformation, dh (mm)
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)
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Shear Strength vs Normal StressShear Stress vs Shear Deformation
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: PENELITIAN TUGAS AKHIR

: FAKULTAS TEKNIK UNHAS GOWA Kultur Bakteri :  3 Hari

: 50%  TANAH LEMPUNG EKSPANSIF - 50%  TANAH LANAU PR Pemeraman  :  7 Hari

: - Bakteri  :  6 %

: ASTM D 3080-72   TESTED BY : ANDI AMMAR JULTIAR ALAM

: HASANUDDIN UNIVERSITY   DATE : 21/06/2023

Sample Size : Proving Ring Calibration = 1.22 kg/div

Diameter Sample = 0.06 m Displacement Rate = kg/div

Height of Sample = 0.02 m c = 154.45 kN/m2

Area of Sample = 0.00283 m2 φ = 49.63 °

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
he

ar
 D

is
pl

ac
em

en
t 

(m
m

)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

0.00 0.000 0.000 0.000

0.05 8.463 4.231 4.231

0.10 12.694 8.463 8.463

0.15 16.926 12.694 8.463

0.20 21.157 12.694 12.694

0.25 25.389 16.926 12.694

0.30 29.620 21.157 16.926

0.35 33.852 25.389 21.157

0.40 38.083 29.620 21.157

0.45 42.314 33.852 25.389

0.50 50.777 38.083 25.389

0.55 55.009 42.314 25.389

0.60 63.472 50.777 29.620

0.65 67.703 55.009 33.852

0.70 76.166 59.240 38.083

0.75 84.629 67.703 46.546

0.80 93.092 71.934 55.009

0.85 101.555 80.397 63.472

0.90 110.017 88.860 76.166

0.95 118.480 93.092 80.397

1.00 122.712 101.555 88.860

1.05 131.175 105.786 97.323

1.10 135.406 114.249 105.786

1.15 143.869 122.712 110.017

1.20 148.100 131.175 118.480

1.25 156.563 135.406 131.175

1.30 160.795 143.869 139.637

1.35 165.026 156.563 152.332

1.40 169.258 165.026 165.026

1.45 173.489 173.489 177.720

1.50 173.489 181.952 186.183

1.55 177.720 190.415 198.878

1.60 173.489 194.646 203.109

1.65 173.489 198.878 215.803

1.70 173.489 207.341 224.266

1.75 169.258 211.572 232.729

1.80 165.026 215.803 241.192

1.85 152.332 224.266 245.423

1.90 29.620 232.729 258.118

1.95 25.389 236.961 262.349

2.00 25.389 241.192 270.812

2.05 25.389 245.423 275.044

DIRECT SHEAR TEST RESULTS (UU)
PROJECT

QUARRY

TESTING METHOD

LOCATION

SAMPLE

LABORATORY

5050BE01/6/3 5050BE02/6/3 5050BE04/6/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

2.440 1.220 1.220

0.000 0.000 0.000

3.660 2.440 2.440

4.880 3.660 2.440

7.320 4.880 3.660

6.100 3.660 3.660

9.760 7.320 6.100

8.540 6.100 4.880

14.640 10.980 7.320

15.860 12.200 7.320

12.200 9.760 7.320

10.980 8.540 6.100

21.960 17.080 10.980

24.400 19.520 13.420

18.300 14.640 8.540

19.520 15.860 9.760

31.720 25.620 21.960

34.160 26.840 23.180

26.840 20.740 15.860

29.280 23.180 18.300

39.040 32.940 30.500

41.480 35.380 31.720

35.380 29.280 25.620

37.820 30.500 28.060

42.700 37.820 34.160

45.140 39.040 37.820

48.800 47.580 47.580

50.020 50.020 51.240

46.360 41.480 40.260

47.580 45.140 43.920

50.020 56.120 58.560

50.020 57.340 62.220

50.020 52.460 53.680

51.240 54.900 57.340

47.580 62.220 69.540

43.920 64.660 70.760

50.020 59.780 64.660

48.800 61.000 67.100

7.320 69.540 78.080

7.320 70.760 79.300

8.540 67.100 74.420

7.320 68.320 75.640
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Tegangan Normal 

(kN/m2) 

Tegangan Geser 

(kN/m2) 
𝛾setelah dibebani 

(gr/cm3) 

34,68  177.72 1.693 

69,37  262.35 1.746 

138,74  308.90 1.788 

 

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
h

e
a

r 
D

is
p

la
ce

m
e

n
t 

(m
m

)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

5050BE01/6/3 5050BE02/6/3 5050BE04/6/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

2.10 249.655 283.506

2.15 253.886 287.738

2.20 253.886 291.969

2.25 258.118 291.969

2.30 262.349 296.201

2.35 262.349 300.432

2.40 262.349 300.432

2.45 46.546 304.664

2.50 46.546 304.664

2.55 46.546 308.895

2.60 46.546 308.895

2.65 308.895

2.70 304.664

2.75 300.432

2.80 296.201

2.85 291.969

2.90 287.738

2.95 283.506

3.00 76.166

3.05 76.166

3.10 76.166

3.15 71.934

0.000 71.980 81.740

0.000 73.200 82.960

0.000 73.200

0.000 75.640 86.620

0.000 75.640 86.620

84.180

0.000 74.420 84.180

0.000 75.640 85.400

0.000 13.420 89.060

0.000 13.420 89.060

0.000 13.420 87.840

0.000 13.420 87.840

0.000 0.000 86.620

0.000 0.000 85.400

0.000 0.000 89.060

0.000 0.000 87.840

0.000 0.000 81.740

0.000 0.000 21.960

0.000 0.000 84.180

0.000 0.000 82.960

0.000 0.000 20.740

0.000 0.000 21.960

0.000 0.000 21.960
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: PENELITIAN TUGAS AKHIR

: FAKULTAS TEKNIK UNHAS GOWA Kultur Bakteri :  3 Hari

: TANAH LEMPUNG EKSPANSIF Pemeraman  :  7 Hari

: - Bakteri  :  6 %

: ASTM D 3080-72   TESTED BY : ANDI AMMAR JULTIAR ALAM

: HASANUDDIN UNIVERSITY   DATE : 21/06/2023

Sample Size : Proving Ring Calibration = 1.22 kg/div

Diameter Sample = 0.06 m Displacement Rate = kg/div

Height of Sample = 0.02 m c = 61.36 kN/m
2

Area of Sample = 0.00283 m2 φ = 50.05 °

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
he

ar
 D

is
pl

ac
em

en
t 

(m
m

)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

0.00 0.000 0.000 0.000

0.05 8.463 25.389 16.926

0.10 21.157 38.083 29.620

0.15 29.620 46.546 42.314

0.20 33.852 55.009 50.777

0.25 42.314 63.472 63.472

0.30 50.777 67.703 76.166

0.35 59.240 76.166 84.629

0.40 67.703 84.629 93.092

0.45 76.166 97.323 105.786

0.50 80.397 105.786 114.249

0.55 88.860 114.249 126.943

0.60 88.860 126.943 135.406

0.65 21.157 135.406 143.869

0.70 21.157 143.869 152.332

0.75 21.157 148.100 156.563

0.80 16.926 152.332 160.795

0.85 16.926 156.563 169.258

0.90 16.926 160.795 177.720

0.95 16.926 165.026 181.952

1.00 165.026 186.183

1.05 165.026 190.415

1.10 165.026 198.878

1.15 160.795 203.109

1.20 152.332 207.341

1.25 148.100 207.341

1.30 143.869 207.341

1.35 139.637 211.572

1.40 126.943 211.572

1.45 105.786 215.803

1.50 101.555 215.803

1.55 88.860 215.803

1.60 220.035

1.65 220.035

1.70 215.803

1.75 203.109

1.80 198.878

1.85 169.258

1.90 143.869

1.95 131.175

2.00 126.943

2.05 126.943

2.10 122.712

2.15 118.480

DIRECT SHEAR TEST RESULTS (UU)
PROJECT

QUARRY

TESTING METHOD

LOCATION

SAMPLE

LABORATORY

BE01/6/3 BE02/6/3 BE03/6/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

2.440 7.320 4.880

0.000 0.000 0.000

6.100 10.980 8.540

8.540 13.420 12.200

12.200 18.300 18.300

9.760 15.860 14.640

17.080 21.960 24.400

14.640 19.520 21.960

23.180 30.500 32.940

25.620 32.940 36.600

21.960 28.060 30.500

19.520 24.400 26.840

6.100 41.480 43.920

6.100 42.700 45.140

25.620 36.600 39.040

6.100 39.040 41.480

4.880 46.360 51.240

4.880 47.580 52.460

4.880 43.920 46.360

4.880 45.140 48.800

0.000 47.580 57.340

0.000 46.360 58.560

0.000 47.580 53.680

0.000 47.580 54.900

0.000 43.920 59.780

0.000 42.700 59.780

0.000 36.600 61.000

0.000 30.500 62.220

0.000 41.480 59.780

0.000 40.260 61.000

0.000 0.000 63.440

0.000 0.000 63.440

0.000 29.280 62.220

0.000 25.620 62.220

0.000 0.000 57.340

0.000 0.000 48.800

0.000 0.000 62.220

0.000 0.000 58.560

0.000 0.000 36.600

0.000 0.000 36.600

0.000 0.000 41.480

0.000 0.000 37.820

0.000 0.000 35.380

0.000 0.000 34.160
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Tegangan Normal 

(kN/m2) 

Tegangan Geser 

(kN/m2) 
𝛾setelah dibebani 

(gr/cm3) 

34,68  88.86 1.902 

69,37  165.03 1.903 

138,74  220.03 1.944 
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: PENELITIAN TUGAS AKHIR

: FAKULTAS TEKNIK UNHAS GOWA Kultur Bakteri :  3 Hari

:TANAH LANAU PR Pemeraman  :  7 Hari

: - Bakteri  :  8 %

: ASTM D 3080-72   TESTED BY : ANDI AMMAR JULTIAR ALAM

: HASANUDDIN UNIVERSITY   DATE : 20/07/2023

Sample Size : Proving Ring Calibration = 1.22 kg/div

Diameter Sample = 0.06 m Displacement Rate = kg/div

Height of Sample = 0.02 m c = 122.71 kN/m2

Area of Sample = 0.00283 m2 φ = 40.50 °

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
h

e
a

r 
D

is
p

la
ce

m
e

n
t 

(m
m

)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

0.00 0.000 0.000 0.000

0.05 8.463 8.463 8.463

0.10 12.694 8.463 16.926

0.15 16.926 16.926 25.389

0.20 21.157 21.157 38.083

0.25 29.620 29.620 50.777

0.30 33.852 33.852 59.240

0.35 42.314 38.083 71.934

0.40 55.009 38.083 84.629

0.45 63.472 46.546 93.092

0.50 76.166 55.009 101.555

0.55 84.629 63.472 114.249

0.60 97.323 67.703 126.943

0.65 101.555 80.397 135.406

0.70 110.017 88.860 139.637

0.75 118.480 97.323 148.100

0.80 126.943 110.017 158.679

0.85 131.175 118.480 160.795

0.90 135.406 131.175 165.026

0.95 139.637 139.637 173.489

1.00 139.637 148.100 181.952

1.05 139.637 156.563 190.415

1.10 143.869 160.795 198.878

1.15 71.934 169.258 209.456

1.20 67.703 173.489 217.919

1.25 63.472 181.952 226.382

1.30 59.240 186.183 228.498

1.35 59.240 190.415 236.961

1.40 194.646 122.712

1.45 194.646 114.249

1.50 194.646 110.017

1.55 21.157 105.786

1.60 21.157 101.555

1.65 21.157 97.323

1.70 21.157

DIRECT SHEAR TEST RESULTS (UU)
PROJECT

QUARRY

TESTING METHOD

LOCATION

SAMPLE

LABORATORY

TA02/8/3 TA01/8/3 TA03/8/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

2.440 2.440 2.440

0.000 0.000 0.000

3.660 2.440 4.880

4.880 4.880 7.320

8.540 8.540 14.640

6.100 6.100 10.980

12.200 10.980 20.740

9.760 9.760 17.080

21.960 15.860 29.280

24.400 18.300 32.940

18.300 13.420 26.840

15.860 10.980 24.400

31.720 25.620 40.260

34.160 28.060 42.700

28.060 19.520 36.600

29.280 23.180 39.040

39.040 37.820 47.580

40.260 40.260 50.020

36.600 31.720 45.750

37.820 34.160 46.360

41.480 46.360 57.340

20.740 48.800 60.390

40.260 42.700 52.460

40.260 45.140 54.900

17.080 53.680 65.880

17.080 54.900 68.320

19.520 50.020 62.830

18.300 52.460 65.270

0.000 56.120 31.720

0.000 6.100 30.500

0.000 56.120 35.380

0.000 56.120 32.940

0.000 6.100 0.000

0.000 6.100 29.280

0.000 6.100 28.060
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Tegangan Normal 

(kN/m2) 

Tegangan Geser 

(kN/m2) 
𝛾setelah dibebani 

(gr/cm3) 

34,68  143.87 1.790 

69,37  194.65 1.868 

138,74  236.96 1.874 
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: PENELITIAN TUGAS AKHIR

: FAKULTAS TEKNIK UNHAS GOWA Kultur Bakteri :  3 Hari

: 70%  TANAH LEMPUNG EKSPANSIF - 30%  TANAH LANAU PR Pemeraman  :  7 Hari

: - Bakteri  :  8 %

: ASTM D 3080-72   TESTED BY : ANDI AMMAR JULTIAR ALAM

: HASANUDDIN UNIVERSITY   DATE : 20/07/2023

Sample Size : Proving Ring Calibration = 1.22 kg/div

Diameter Sample = 0.06 m Displacement Rate = kg/div

Height of Sample = 0.02 m c = 156.56 kN/m2

Area of Sample = 0.00283 m2 φ = 52.95 °

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
he

ar
 D

is
pl

ac
em

en
t 

(m
m

)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

0.00 0.000 0.000 0.000

0.05 0.000 4.231 4.231

0.10 4.231 8.463 8.463

0.15 4.231 12.694 8.463

0.20 8.463 21.157 8.463

0.25 12.694 33.852 12.694

0.30 21.157 46.546 21.157

0.35 29.620 55.009 25.389

0.40 42.314 67.703 29.620

0.45 50.777 76.166 33.852

0.50 59.240 93.092 46.546

0.55 71.934 105.786 55.009

0.60 84.629 118.480 63.472

0.65 93.092 131.175 76.166

0.70 105.786 143.869 84.629

0.75 122.712 152.332 97.323

0.80 135.406 165.026 110.017

0.85 143.869 177.720 126.943

0.90 152.332 186.183 139.637

0.95 160.795 198.878 152.332

1.00 173.489 211.572 165.026

1.05 177.720 220.035 177.720

1.10 186.183 232.729 190.415

1.15 186.183 236.961 198.878

1.20 186.183 245.423 211.572

1.25 181.952 249.655 224.266

1.30 186.183 253.886 236.961

1.35 186.183 253.886 245.423

1.40 190.415 249.655 253.886

1.45 190.415 42.314 266.581

1.50 194.646 42.314 275.044

1.55 198.878 42.314 283.506

1.60 198.878 42.314 287.738

1.65 38.083 296.201

1.70 38.083 304.664

1.75 38.083 313.127

1.80 33.852 317.358

1.85 321.589

1.90 325.821

1.95 330.052

2.00 330.052

2.05 334.284

DIRECT SHEAR TEST RESULTS (UU)
PROJECT

QUARRY

TESTING METHOD

LOCATION

NO SAMPLE

LABORATORY

7030BE01/8/3 7030BE02/8/3 7030BE03/8/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

0.000 1.220 1.220

0.000 0.000 0.000

1.220 2.440 2.440

1.220 3.660 2.440

3.660 9.760 3.660

2.440 6.100 2.440

8.540 15.860 7.320

6.100 13.420 6.100

17.080 26.840 13.420

20.740 30.500 15.860

14.640 21.960 9.760

12.200 19.520 8.540

30.500 41.480 24.400

35.380 43.920 28.060

24.400 34.160 18.300

26.840 37.820 21.960

43.920 53.680 40.260

46.360 57.340 43.920

39.040 47.580 31.720

41.480 51.240 36.600

53.680 67.100 54.900

53.680 68.320 57.340

50.020 61.000 47.580

51.240 63.440 51.240

53.680 73.200 68.320

53.680 73.200 70.760

53.680 70.760 61.000

52.460 71.980 64.660

56.120 12.200 79.300

57.340 12.200 81.740

54.900 71.980 73.200

54.900 12.200 76.860

10.980 0.000 87.840

10.980 0.000 90.280

57.340 12.200 82.960

10.980 0.000 85.400

0.000 0.000 93.940

0.000 0.000 95.160

9.760 0.000 91.500

0.000 0.000 92.720

0.000 0.000 95.160

0.000 0.000 96.380
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Tegangan Normal 

(kN/m2) 

Tegangan Geser 

(kN/m2) 
𝛾setelah dibebani 

(gr/cm3) 

34,68  198.88 1.649 

69,37  253.89 1.731 

138,74  338.52 1.859 

 

  

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
h

e
a

r 
D

is
p

la
ce

m
e

n
t 

(m
m

)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

7030BE01/8/3 7030BE02/8/3 7030BE03/8/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

2.10 334.284

2.15 334.284

2.20 334.284

2.25 334.284

2.30 338.515

2.35 338.515

2.40 105.786

2.45 105.786

2.50 105.786

2.55 105.786

0.000 0.000 96.380

0.000 0.000 96.380

0.000 0.000 97.600

0.000 0.000 97.600

0.000 0.000 96.380

0.000 0.000 96.380

0.000 0.000 30.500

0.000 0.000 30.500

0.000 0.000 30.500

0.000 0.000 30.500
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: PENELITIAN TUGAS AKHIR

: FAKULTAS TEKNIK UNHAS GOWA Kultur Bakteri :  3 Hari

: 50%  TANAH LEMPUNG EKSPANSIF - 50%  TANAH LANAU PR Pemeraman  :  7 Hari

: - Bakteri  :  8 %

: ASTM D 3080-72   TESTED BY : ANDI AMMAR JULTIAR ALAM

: HASANUDDIN UNIVERSITY   DATE : 27/07/2023

Sample Size : Proving Ring Calibration = 1.22 kg/div

Diameter Sample = 0.06 m Displacement Rate = kg/div

Height of Sample = 0.02 m c = 186.18 kN/m2

Area of Sample = 0.00283 m2 φ = 20.10 °

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
he

ar
 D

is
pl

ac
em

en
t 

(m
m

)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

0.00 0.000 0.000 0.000

0.05 4.231 0.000 8.463

0.10 8.463 6.347 12.694

0.15 8.463 8.463 21.157

0.20 8.463 16.926 29.620

0.25 10.579 19.041 42.314

0.30 12.694 21.157 50.777

0.35 12.694 25.389 63.472

0.40 14.810 29.620 71.934

0.45 16.926 38.083 84.629

0.50 21.157 50.777 93.092

0.55 29.620 59.240 101.555

0.60 38.083 71.934 114.249

0.65 46.546 80.397 122.712

0.70 59.240 88.860 131.175

0.75 71.934 101.555 139.637

0.80 84.629 110.017 148.100

0.85 93.092 122.712 156.563

0.90 105.786 131.175 165.026

0.95 114.249 139.637 169.258

1.00 126.943 152.332 177.720

1.05 135.406 160.795 190.415

1.10 148.100 169.258 198.878

1.15 156.563 173.489 203.109

1.20 169.258 181.952 211.572

1.25 177.720 181.952 220.035

1.30 181.952 186.183 224.266

1.35 186.183 186.183 224.266

1.40 190.415 190.415 224.266

1.45 190.415 198.878 228.498

1.50 194.646 203.109 234.845

1.55 194.646 207.341 236.961

1.60 194.646 211.572 207.341

1.65 194.646 148.100 88.860

1.70 194.646 46.546 84.629

1.75 194.646 46.546 84.629

1.80 194.646 46.546 80.397

1.85 194.646 46.546

1.90 194.646

1.95 198.878

2.00 198.878

2.05 198.878

DIRECT SHEAR TEST RESULTS (UU)
PROJECT

QUARRY

TESTING METHOD

LOCATION

SAMPLE

LABORATORY

5050BE05/8/3 5050BE06/8/3 5050BE07/8/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

1.220 0.000 2.440

0.000 0.000 0.000

2.440 1.830 3.660

2.440 2.440 6.100

3.050 5.490 12.200

2.440 4.880 8.540

3.660 7.320 18.300

3.660 6.100 14.640

6.100 14.640 26.840

8.540 17.080 29.280

4.880 10.980 24.400

4.270 8.540 20.740

17.080 25.620 37.820

20.740 29.280 40.260

10.980 20.740 32.940

13.420 23.180 35.380

30.500 37.820 47.580

32.940 40.260 48.800

24.400 31.720 42.700

26.840 35.380 45.140

42.700 48.800 57.340

45.140 50.020 58.560

36.600 43.920 51.240

39.040 46.360 54.900

48.800 52.460 61.000

51.240 52.460 63.440

54.900 54.900 64.660

54.900 57.340 65.880

52.460 53.680 64.660

53.680 53.680 64.660

56.120 61.000 59.780

56.120 42.700 25.620

56.120 58.560 67.710

56.120 59.780 68.320

56.120 13.420 23.180

56.120 13.420 0.000

56.120 13.420 24.400

56.120 13.420 24.400

57.340 0.000 0.000

57.340 0.000 0.000

56.120 0.000 0.000

57.340 0.000 0.000
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Tegangan Normal 

(kN/m2) 

Tegangan Geser 

(kN/m2) 
𝛾setelah dibebani 

(gr/cm3) 

34,68  198.88 1.727 

69,37  211.57 1.758 

138,74  236.96 1.789 

 

  

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
h

e
a

r 
D

is
p

la
ce

m
e

n
t 

(m
m

)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

5050BE05/8/3 5050BE06/8/3 5050BE07/8/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

2.10 198.878

2.15 198.878

2.20 198.878

2.25 181.952

2.30 169.258

2.35 165.026

2.40 160.795

2.45 160.795

2.50 156.563

2.55 152.332

2.60 152.332

2.65 143.869

2.70 29.620

2.75 29.620

2.80 29.620

2.85 29.620

57.340 0.000 0.000

52.460 0.000 0.000

57.340 0.000 0.000

57.340 0.000 0.000

46.360 0.000 0.000

46.360 0.000 0.000

48.800 0.000 0.000

47.580 0.000 0.000

43.920 0.000 0.000

41.480 0.000 0.000

45.140 0.000 0.000

43.920 0.000 0.000

8.540 0.000 0.000

8.540 0.000 0.000

8.540 0.000 0.000

8.540 0.000 0.000
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150.00

200.00

250.00

0.0 0.5 1.0 1.5 2.0 2.5 3.0

σ1 = 34.68 kN/m2

σ1 = 69.37 kN/m2

σ1 = 138.74 kN/m2
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Shear Strength vs Normal StressShear Stress vs Shear Deformation
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: PENELITIAN TUGAS AKHIR

: FAKULTAS TEKNIK UNHAS GOWA Kultur Bakteri :  3 Hari

: TANAH LEMPUNG EKSPANSIF Pemeraman  :  7 Hari

: - Bakteri  :  8 %

: ASTM D 3080-72   TESTED BY : ANDI AMMAR JULTIAR ALAM

: HASANUDDIN UNIVERSITY   DATE : 20/07/2023

Sample Size : Proving Ring Calibration = 1.22 kg/div

Diameter Sample = 0.06 m Displacement Rate = kg/div

Height of Sample = 0.02 m c = 116.36 kN/m2

Area of Sample = 0.00283 m2 φ = 49.63 °

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
he

ar
 D

is
pl

ac
em

en
t 

(m
m

)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

0.00 0.000 0.000 0.000

0.05 6.347 0.000 4.231

0.10 10.579 4.231 8.463

0.15 12.694 4.231 8.463

0.20 12.694 4.231 8.463

0.25 12.694 4.231 8.463

0.30 14.810 4.231 10.579

0.35 16.926 6.347 12.694

0.40 19.041 10.579 12.694

0.45 21.157 12.694 14.810

0.50 25.389 12.694 14.810

0.55 27.504 12.694 16.926

0.60 33.852 12.694 19.041

0.65 42.314 12.694 19.041

0.70 50.777 12.694 21.157

0.75 59.240 19.041 21.157

0.80 67.703 25.389 21.157

0.85 76.166 31.736 21.157

0.90 86.745 40.199 25.389

0.95 88.860 46.546 27.504

1.00 95.207 57.124 31.736

1.05 101.555 67.703 38.083

1.10 107.902 76.166 46.546

1.15 110.017 86.745 55.009

1.20 118.480 95.207 63.472

1.25 126.943 103.670 80.397

1.30 131.175 112.133 93.092

1.35 137.522 120.596 105.786

1.40 139.637 129.059 122.712

1.45 148.100 139.637 135.406

1.50 152.332 145.985 148.100

1.55 154.448 154.448 162.910

1.60 156.563 165.026 177.720

1.65 156.563 171.373 190.415

1.70 156.563 177.720 203.109

1.75 152.332 184.068 215.803

1.80 148.100 190.415 226.382

1.85 143.869 194.646 236.961

1.90 139.637 198.878 245.423

1.95 135.406 198.878 249.655

2.00 135.406 198.878 253.886

DIRECT SHEAR TEST RESULTS (UU)
PROJECT

QUARRY

TESTING METHOD

LOCATION

SAMPLE

LABORATORY

BE01/8/3 BE04/8/3 BE03/8/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

1.830 0.000 1.220

0.000 0.000 0.000

3.050 1.220 2.440

3.660 1.220 2.440

3.660 1.220 2.440

3.660 1.220 2.440

4.880 1.830 3.660

4.270 1.220 3.050

7.320 3.660 4.270

7.930 3.660 4.880

6.100 3.660 4.270

5.490 3.050 3.660

14.640 3.660 6.100

17.080 5.490 6.100

9.760 3.660 5.490

12.200 3.660 5.490

25.010 11.590 7.320

25.620 13.420 7.930

19.520 7.320 6.100

21.960 9.150 6.100

31.110 21.960 13.420

31.720 25.010 15.860

27.450 16.470 9.150

29.280 19.520 10.980

34.160 27.450 18.300

36.600 29.890 23.180

40.260 37.210 35.380

42.700 40.260 39.040

37.820 32.330 26.840

39.650 34.770 30.500

45.140 47.580 51.240

45.140 49.410 54.900

43.920 42.090 42.700

44.530 44.530 46.970

42.700 54.900 65.270

41.480 56.120 68.320

45.140 51.240 58.560

43.920 53.070 62.220

39.040 57.340 73.200

40.260 57.340 70.760

39.040 57.340 71.980
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Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
h

e
a

r 
D

is
p

la
ce

m
e

n
t 

(m
m

)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

BE01/8/3 BE04/8/3 BE03/8/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

2.05 135.406 198.878 245.423

2.10 135.406 177.720 245.423

2.15 139.637 160.795 245.423

2.20 139.637 148.100 249.655

2.25 139.637 135.406 253.886

2.30 126.943 126.943 258.118

2.35 126.943 122.712 258.118

2.40 122.712 118.480 258.118

2.45 126.943 114.249 258.118

2.50 114.249 256.002

2.55 114.249 253.886

2.60 110.017 253.886

2.65 253.886

2.70 258.118

2.75 258.118

2.80 258.118

2.85 262.349

2.90 264.465

2.95 266.581

3.00 270.812

3.05 275.044

3.10 277.159

3.15 279.275

3.20 279.275

3.25 279.275

3.30 228.498

3.35 220.035

3.40 211.572

3.45 194.646

3.50 173.489

3.55 126.943

3.60 55.009

3.65 55.009

3.70 55.009

3.75 55.009

39.040 57.340 70.760

40.260 42.700 71.980

40.260 39.040 73.200

39.040 51.240 70.760

40.260 46.360 70.760

36.600 36.600 74.420

74.420

0.000 32.940 73.810

0.000 32.940 73.200

0.000 31.720 73.200

36.600 35.380 74.420

35.380 34.160 74.420

36.600 32.940

0.000 0.000 74.420

0.000 0.000 74.420

0.000 0.000 78.080

0.000 0.000 80.520

0.000 0.000 80.520

0.000 0.000 79.300

0.000

0.000 0.000 73.200

0.000 0.000 74.420

0.000 0.000 76.860

0.000 0.000 75.640

0.000 0.000 76.250

0.000 79.910

0.000 0.000 63.440

0.000 0.000 61.000

0.000 0.000 80.520

0.000 0.000 65.880

0.000 0.000 36.600

0.000 0.000 15.860

0.000 0.000 56.120

0.000 0.000 50.020

0.000 0.000 15.860

0.000 0.000 15.860

0.000 0.000 15.860
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Tegangan Normal 

(kN/m2) 

Tegangan Geser 

(kN/m2) 
𝛾setelah dibebani 

(gr/cm3) 

34,68  156.56 1.805 

69,37  198.88 1.833 

138,74  279.27 1.878 
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σ1 = 34.68 kN/m2

σ1 = 69.37 kN/m2

σ1 = 138.74 kN/m2

Shear Deformation, dh (mm)
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Shear Strength vs Normal StressShear Stress vs Shear Deformation
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: PENELITIAN TUGAS AKHIR

: FAKULTAS TEKNIK UNHAS GOWA Kultur Bakteri :  3 Hari

:TANAH LANAU PR Pemeraman  :  14 Hari

: - Bakteri  :  6 %

: ASTM D 3080-72   TESTED BY : ANDI AMMAR JULTIAR ALAM

: HASANUDDIN UNIVERSITY   DATE : 28/06/2023

Sample Size : Proving Ring Calibration = 1.22 kg/div

Diameter Sample = 0.06 m Displacement Rate = kg/div

Height of Sample = 0.02 m c = 181.95 kN/m2

Area of Sample = 0.00283 m2 φ = 32.82 °

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
he

ar
 D

is
pl

ac
em

en
t 

(m
m

)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

0.00 0.000 0.000 0.000

0.05 0.000 0.000 0.000

0.10 0.000 4.231 0.000

0.15 0.000 8.463 4.231

0.20 0.000 8.463 4.231

0.25 4.231 8.463 4.231

0.30 4.231 8.463 4.231

0.35 4.231 8.463 4.231

0.40 4.231 12.694 8.463

0.45 4.231 12.694 12.694

0.50 4.231 12.694 12.694

0.55 4.231 12.694 12.694

0.60 4.231 12.694 12.694

0.65 4.231 12.694 12.694

0.70 8.463 12.694 16.926

0.75 12.694 16.926 16.926

0.80 16.926 21.157 21.157

0.85 16.926 25.389 25.389

0.90 21.157 25.389 33.852

0.95 29.620 29.620 42.314

1.00 38.083 38.083 50.777

1.05 46.546 42.314 59.240

1.10 55.009 50.777 71.934

1.15 63.472 59.240 76.166

1.20 76.166 67.703 84.629

1.25 84.629 76.166 93.092

1.30 93.092 84.629 105.786

1.35 101.555 97.323 114.249

1.40 114.249 105.786 126.943

1.45 122.712 114.249 135.406

1.50 135.406 126.943 148.100

1.55 148.100 135.406 152.332

1.60 156.563 148.100 165.026

1.65 165.026 160.795 177.720

1.70 177.720 169.258 181.952

1.75 181.952 177.720 194.646

1.80 190.415 190.415 198.878

1.85 194.646 198.878 207.341

1.90 194.646 207.341 215.803

1.95 194.646 215.803 224.266

2.00 190.415 220.035 232.729

2.05 190.415 224.266 236.961

DIRECT SHEAR TEST RESULTS (UU)
PROJECT

QUARRY

TESTING METHOD

LOCATION

SAMPLE

LABORATORY

TA04/6/3 TA05/6/3 TA07/6/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

0.000 0.000 0.000

0.000 0.000 0.000

0.000 1.220 0.000

0.000 2.440 1.220

1.220 2.440 1.220

0.000 2.440 1.220

1.220 2.440 1.220

1.220 2.440 1.220

1.220 3.660 3.660

1.220 3.660 3.660

1.220 3.660 3.660

1.220 3.660 2.440

2.440 3.660 4.880

3.660 4.880 4.880

1.220 3.660 3.660

1.220 3.660 3.660

6.100 7.320 9.760

8.540 8.540 12.200

4.880 6.100 6.100

4.880 7.320 7.320

15.860 14.640 20.740

18.300 17.080 21.960

10.980 10.980 14.640

13.420 12.200 17.080

26.840 24.400 30.500

29.280 28.060 32.940

21.960 19.520 24.400

24.400 21.960 26.840

39.040 36.600 42.700

42.700 39.040 43.920

32.940 30.500 36.600

35.380 32.940 39.040

51.240 48.800 52.460

52.460 51.240 56.120

45.140 42.700 47.580

47.580 46.360 51.240

56.120 59.780 62.220

56.120 62.220 64.660

54.900 54.900 57.340

56.120 57.340 59.780

54.900 63.440 67.100

54.900 64.660 68.320
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Tegangan Normal 

(kN/m2) 

Tegangan Geser 

(kN/m2) 
𝛾setelah dibebani 

(gr/cm3) 

34,68  194.65 1.658 

69,37  241.19 1.662 

138,74  266.58 1.740 

 

  

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
h

e
a

r 
D

is
p

la
ce

m
e

n
t 

(m
m

)

S
h

e
a

r 
S

tr
e
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2
)
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ss
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kN
/m

2
)

S
h

e
a

r 
S

tr
e

ss
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kN
/m

2
)

TA04/6/3 TA05/6/3 TA07/6/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

2.10 33.852 228.498 241.192

2.15 33.852 236.961 249.655

2.20 33.852 236.961 253.886

2.25 33.852 236.961 258.118

2.30 241.192 262.349

2.35 42.314 262.349

2.40 42.314 262.349

2.45 42.314 262.349

2.50 42.314 266.581

2.55 266.581

2.60 84.629

2.65 84.629

2.70 84.629

2.75 80.397

9.760 65.880 69.540

9.760 68.320 71.980

0.000 69.540 75.640

0.000 12.200 75.640

9.760 68.320 73.200

9.760 68.320 74.420

0.000 12.200 75.640

0.000 12.200 75.640

0.000 12.200 76.860

0.000 0.000 76.860

0.000 0.000 24.400

0.000 0.000 23.180

0.000 0.000 24.400

0.000 0.000 24.400
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: PENELITIAN TUGAS AKHIR

: FAKULTAS TEKNIK UNHAS GOWA Kultur Bakteri :  3 Hari

: 70%  TANAH LEMPUNG EKSPANSIF - 30%  TANAH LANAU PR Pemeraman  :  14 Hari

: - Bakteri  :  6 %

: ASTM D 3080-72   TESTED BY : ANDI AMMAR JULTIAR ALAM

: HASANUDDIN UNIVERSITY   DATE : 28/06/2023

Sample Size : Proving Ring Calibration = 1.22 kg/div

Diameter Sample = 0.06 m Displacement Rate = kg/div

Height of Sample = 0.02 m c = 186.18 kN/m2

Area of Sample = 0.00283 m2 φ = 29.15 °

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
he

ar
 D

is
pl

ac
em

en
t 

(m
m

)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

0.00 0.000 0.000 0.000

0.05 0.000 0.000 0.000

0.10 4.231 0.000 0.000

0.15 4.231 4.231 4.231

0.20 4.231 4.231 4.231

0.25 4.231 4.231 8.463

0.30 4.231 8.463 8.463

0.35 4.231 8.463 8.463

0.40 8.463 8.463 8.463

0.45 8.463 12.694 12.694

0.50 8.463 12.694 12.694

0.55 8.463 12.694 16.926

0.60 8.463 16.926 16.926

0.65 8.463 21.157 25.389

0.70 8.463 25.389 29.620

0.75 8.463 29.620 33.852

0.80 8.463 33.852 38.083

0.85 12.694 38.083 46.546

0.90 12.694 42.314 50.777

0.95 16.926 50.777 59.240

1.00 21.157 59.240 67.703

1.05 29.620 67.703 76.166

1.10 38.083 76.166 84.629

1.15 46.546 84.629 97.323

1.20 50.777 97.323 105.786

1.25 63.472 105.786 118.480

1.30 71.934 114.249 126.943

1.35 80.397 126.943 139.637

1.40 93.092 135.406 152.332

1.45 101.555 148.100 160.795

1.50 114.249 156.563 173.489

1.55 126.943 169.258 186.183

1.60 135.406 177.720 194.646

1.65 148.100 190.415 203.109

1.70 160.795 198.878 211.572

1.75 169.258 203.109 220.035

1.80 177.720 211.572 228.498

1.85 181.952 220.035 236.961

1.90 190.415 220.035 245.423

1.95 194.646 224.266 253.886

2.00 198.878 228.498 258.118

2.05 203.109 42.314 262.349

DIRECT SHEAR TEST RESULTS (UU)
PROJECT

QUARRY

TESTING METHOD

LOCATION

NO SAMPLE

LABORATORY

7030BE05/6/3 7030BE06/6/3 7030BE07/6/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

0.000 0.000 0.000

0.000 0.000 0.000

1.220 0.000 0.000

1.220 1.220 1.220

1.220 1.220 2.440

1.220 1.220 1.220

1.220 2.440 2.440

1.220 2.440 2.440

2.440 3.660 3.660

2.440 3.660 4.880

2.440 3.660 3.660

2.440 2.440 2.440

2.440 7.320 8.540

2.440 8.540 9.760

2.440 4.880 4.880

2.440 6.100 7.320

3.660 12.200 14.640

4.880 14.640 17.080

2.440 9.760 10.980

3.660 10.980 13.420

10.980 21.960 24.400

13.420 24.400 28.060

6.100 17.080 19.520

8.540 19.520 21.960

20.740 32.940 36.600

23.180 36.600 40.260

14.640 28.060 30.500

18.300 30.500 34.160

32.940 45.140 50.020

36.600 48.800 53.680

26.840 39.040 43.920

29.280 42.700 46.360

46.360 57.340 61.000

48.800 58.560 63.440

39.040 51.240 56.120

42.700 54.900 58.560

54.900 63.440 70.760

56.120 64.660 73.200

51.240 61.000 65.880

52.460 63.440 68.320

57.340 65.880 74.420

58.560 12.200 75.640
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Tegangan Normal 

(kN/m2) 

Tegangan Geser 

(kN/m2) 
𝛾setelah dibebani 

(gr/cm3) 

34,68  203.11 1.607 

69,37  228.50 1.612 

138,74  262.35 1.687 

 

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
h

e
a

r 
D

is
p

la
ce

m
e

n
t 

(m
m

)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

7030BE05/6/3 7030BE06/6/3 7030BE07/6/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

2.10 203.109 42.314 262.349

2.15 203.109 42.314 101.555

2.20 198.878 42.314 101.555

2.25 194.646 97.323

2.30 190.415 97.323

2.35 181.952

2.40 181.952

2.45 181.952

2.50 181.952

2.55 181.952

2.60 181.952

2.65 186.183

2.70 186.183

2.75 186.183

2.80 190.415

2.85 190.415

2.90 190.415

2.95 190.415

3.00 190.415

3.05 186.183

3.10 25.389

3.15 25.389

3.20 25.389

3.25 25.389

58.560 12.200 75.640

58.560 12.200 29.280

54.900 0.000 28.060

52.460 0.000 0.000

57.340 12.200 29.280

56.120 0.000 28.060

0.000

0.000

54.900 0.000 0.000

7.320 0.000 0.000

54.900 0.000 0.000

54.900 0.000 0.000

7.320 0.000 0.000

7.320 0.000

0.000

52.460 0.000 0.000

52.460 0.000 0.000

52.460 0.000

53.680 0.000

7.320 0.000 0.000

0.000

52.460 0.000 0.000

52.460 0.000 0.000

54.900 0.000 0.000

53.680 0.000 0.000

54.900 0.000 0.000

53.680 0.000 0.000

53.680 0.000

0.00

50.00

100.00

150.00

200.00

250.00

300.00

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

σ1 = 34.68 kN/m2

σ1 = 69.37 kN/m2

σ1 = 138.74 kN/m2

Shear Deformation, dh (mm)
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2
)

y = 0.5577x + 186.18
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)

Normal Stress, (kN/m2)

φ

Shear Strength vs Normal StressShear Stress vs Shear Deformation
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: PENELITIAN TUGAS AKHIR

: FAKULTAS TEKNIK UNHAS GOWA Kultur Bakteri :  3 Hari

: 50%  TANAH LEMPUNG EKSPANSIF - 50%  TANAH LANAU PR Pemeraman  :  14 Hari

: - Bakteri  :  6 %

: ASTM D 3080-72   TESTED BY : ANDI AMMAR JULTIAR ALAM

: HASANUDDIN UNIVERSITY   DATE : 28/06/2023

Sample Size : Proving Ring Calibration = 1.22 kg/div

Diameter Sample = 0.06 m Displacement Rate = kg/div

Height of Sample = 0.02 m c = 226.38 kN/m2

Area of Sample = 0.00283 m2 φ = 40.21 °

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
he

ar
 D

is
pl

ac
em

en
t 

(m
m

)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

0.00 0.000 0.000 0.000

0.05 0.000 0.000 8.463

0.10 0.000 0.000 12.694

0.15 4.231 4.231 12.694

0.20 4.231 4.231 12.694

0.25 4.231 4.231 16.926

0.30 4.231 8.463 21.157

0.35 4.231 8.463 25.389

0.40 4.231 8.463 25.389

0.45 4.231 8.463 29.620

0.50 4.231 8.463 29.620

0.55 4.231 8.463 33.852

0.60 4.231 8.463 38.083

0.65 4.231 8.463 42.314

0.70 4.231 8.463 46.546

0.75 4.231 8.463 55.009

0.80 4.231 8.463 63.472

0.85 8.463 8.463 71.934

0.90 12.694 12.694 80.397

0.95 16.926 12.694 93.092

1.00 25.389 12.694 101.555

1.05 33.852 12.694 110.017

1.10 38.083 16.926 122.712

1.15 46.546 25.389 135.406

1.20 55.009 38.083 148.100

1.25 63.472 46.546 160.795

1.30 76.166 50.777 173.489

1.35 84.629 63.472 181.952

1.40 93.092 71.934 194.646

1.45 105.786 84.629 207.341

1.50 114.249 93.092 215.803

1.55 126.943 105.786 224.266

1.60 135.406 118.480 236.961

1.65 143.869 131.175 245.423

1.70 152.332 139.637 258.118

1.75 160.795 148.100 270.812

1.80 169.258 160.795 279.275

1.85 177.720 169.258 287.738

1.90 190.415 177.720 304.664

1.95 198.878 190.415 313.127

2.00 211.572 198.878 317.358

2.05 215.803 211.572 321.589

DIRECT SHEAR TEST RESULTS (UU)
PROJECT

QUARRY

TESTING METHOD

LOCATION

SAMPLE

LABORATORY

5050BE05/6/3 5050BE06/6/3 5050BE07/6/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

0.000 0.000 2.440

0.000 0.000 0.000

0.000 0.000 3.660

1.220 1.220 3.660

1.220 1.220 4.880

1.220 1.220 3.660

1.220 2.440 7.320

1.220 2.440 6.100

1.220 2.440 8.540

1.220 2.440 9.760

1.220 2.440 8.540

1.220 2.440 7.320

1.220 2.440 13.420

1.220 2.440 15.860

1.220 2.440 10.980

1.220 2.440 12.200

3.660 3.660 23.180

4.880 3.660 26.840

1.220 2.440 18.300

2.440 2.440 20.740

10.980 4.880 35.380

13.420 7.320 39.040

7.320 3.660 29.280

9.760 3.660 31.720

21.960 14.640 50.020

24.400 18.300 52.460

15.860 10.980 42.700

18.300 13.420 46.360

32.940 26.840 62.220

36.600 30.500 64.660

26.840 20.740 56.120

30.500 24.400 59.780

43.920 40.260 74.420

46.360 42.700 78.080

39.040 34.160 68.320

41.480 37.820 70.760

54.900 51.240 87.840

57.340 54.900 90.280

48.800 46.360 80.520

51.240 48.800 82.960

61.000 57.340 91.500

62.220 61.000 92.720
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Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
h

e
a

r 
D

is
p

la
ce

m
e

n
t 

(m
m

)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

5050BE05/6/3 5050BE06/6/3 5050BE07/6/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

2.10 224.266 220.035 330.052

2.15 224.266 228.498 334.284

2.20 224.266 236.961 334.284

2.25 215.803 245.423 336.399

2.30 215.803 253.886 336.399

2.35 215.803 262.349 338.515

2.40 211.572 270.812 338.515

2.45 220.035 275.044 338.515

2.50 224.266 283.506 338.515

2.55 228.498 287.738 105.786

2.60 232.729 287.738 105.786

2.65 236.961 291.969 105.786

2.70 241.192 296.201 105.786

2.75 241.192 300.432

2.80 245.423 300.432

2.85 241.192 296.201

2.90 241.192 291.969

2.95 232.729 275.044

3.00 122.712 270.812

3.05 33.852 266.581

3.10 33.852 262.349

3.15 33.852 253.886

3.20 29.620 249.655

3.25 245.423

3.30 245.423

3.35 245.423

3.40 245.423

3.45 245.423

3.50 245.423

3.55 245.423

3.60 241.192

3.65 236.961

3.70 122.712

3.75 38.083

3.80 38.083

3.85 38.083

3.90 38.083

64.660 63.440 95.160

64.660 65.880 96.380

62.220 73.200 96.990

62.220 75.640 97.600

64.660 68.320 96.380

62.220 70.760 96.990

64.660 81.740 97.600

61.000 78.080 97.600

63.440 79.300 97.600

65.880 82.960 30.500

67.100 82.960 30.500

68.320 84.180 30.500

69.540 85.400 30.500

69.540 86.620 0.000

69.540 84.180 0.000

67.100 79.300 0.000

70.760 86.620 0.000

69.540 85.400 0.000

9.760 75.640 0.000

9.760 73.200 0.000

35.380 78.080 0.000

9.760 76.860 0.000

0.000 70.760 0.000

0.000 70.760 0.000

8.540 71.980 0.000

0.000 70.760 0.000

0.000 70.760 0.000

0.000 70.760 0.000

0.000 70.760 0.000

0.000 70.760 0.000

0.000 35.380 0.000

0.000 10.980 0.000

0.000 69.540 0.000

0.000 68.320 0.000

0.000 10.980 0.000

0.000 10.980 0.000

0.000 10.980 0.000
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Tegangan Normal 

(kN/m2) 

Tegangan Geser 

(kN/m2) 
𝛾setelah dibebani 

(gr/cm3) 

34,68  245.42 1.721 

69,37  300.42 1.755 

138,74  338.52 1.919 
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σ1 = 34.68 kN/m2

σ1 = 69.37 kN/m2

σ1 = 138.74 kN/m2

Shear Deformation, dh (mm)
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Shear Strength vs Normal StressShear Stress vs Shear Deformation
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: PENELITIAN TUGAS AKHIR

: FAKULTAS TEKNIK UNHAS GOWA Kultur Bakteri :  3 Hari

: TANAH LEMPUNG EKSPANSIF Pemeraman  :  14 Hari

: - Bakteri  :  6 %

: ASTM D 3080-72   TESTED BY : ANDI AMMAR JULTIAR ALAM

: HASANUDDIN UNIVERSITY   DATE : 28/06/2023

Sample Size : Proving Ring Calibration = 1.22 kg/div

Diameter Sample = 0.06 m Displacement Rate = kg/div

Height of Sample = 0.02 m c = 154.45 kN/m2

Area of Sample = 0.00283 m2 φ = 32.46 °

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
he

ar
 D

is
pl

ac
em

en
t 

(m
m

)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

0.00 0.000 0.000 0.000

0.05 12.694 8.463 4.231

0.10 21.157 8.463 8.463

0.15 27.504 12.694 12.694

0.20 33.852 16.926 16.926

0.25 42.314 21.157 21.157

0.30 50.777 25.389 29.620

0.35 63.472 29.620 40.199

0.40 71.934 35.967 50.777

0.45 84.629 42.314 59.240

0.50 93.092 50.777 67.703

0.55 101.555 59.240 76.166

0.60 105.786 71.934 88.860

0.65 114.249 80.397 97.323

0.70 122.712 93.092 110.017

0.75 126.943 101.555 118.480

0.80 131.175 110.017 126.943

0.85 139.637 122.712 135.406

0.90 143.869 135.406 143.869

0.95 148.100 139.637 156.563

1.00 152.332 148.100 165.026

1.05 156.563 156.563 173.489

1.10 160.795 165.026 181.952

1.15 165.026 173.489 190.415

1.20 169.258 177.720 198.878

1.25 169.258 181.952 203.109

1.30 173.489 184.068 207.341

1.35 173.489 194.646 211.572

1.40 173.489 196.762 215.803

1.45 173.489 198.878 224.266

1.50 173.489 203.109 228.498

1.55 169.258 203.109 232.729

1.60 156.563 203.109 232.729

1.65 148.100 203.109 236.961

1.70 139.637 203.109 236.961

1.75 135.406 203.109 236.961

1.80 25.389 203.109 236.961

1.85 25.389 194.646 239.076

1.90 25.389 190.415 241.192

1.95 25.389 186.183 241.192

2.00 169.258 241.192

2.05 160.795 241.192

DIRECT SHEAR TEST RESULTS (UU)
PROJECT

QUARRY

TESTING METHOD

LOCATION

SAMPLE

LABORATORY

BE04/6/3 BE05/6/3 BE06/6/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

3.660 2.440 1.220

0.000 0.000 0.000

6.100 2.440 2.440

7.930 3.660 3.660

12.200 6.100 6.100

9.760 4.880 4.880

18.300 8.540 11.590

14.640 7.320 8.540

26.840 14.640 19.520

29.280 17.080 21.960

24.400 12.200 17.080

20.740 10.370 14.640

35.380 26.840 31.720

36.600 29.280 34.160

30.500 20.740 25.620

32.940 23.180 28.060

41.480 39.040 41.480

42.700 40.260 45.140

37.820 31.720 36.600

40.260 35.380 39.040

46.360 47.580 52.460

47.580 50.020 54.900

43.920 42.700 47.580

45.140 45.140 50.020

50.020 53.070 59.780

50.020 56.120 61.000

48.800 51.240 57.340

48.800 52.460 58.560

50.020 58.560 65.880

48.800 58.560 67.100

50.020 56.730 62.220

50.020 57.340 64.660

40.260 58.560 68.320

39.040 58.560 68.320

45.140 58.560 67.100

42.700 58.560 68.320

7.320 54.900 69.540

7.320 53.680 69.540

7.320 58.560 68.320

7.320 56.120 68.930

0.000 48.800 69.540

0.000 46.360 69.540
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Tegangan Normal 

(kN/m2) 

Tegangan Geser 

(kN/m2) 
𝛾setelah dibebani 

(gr/cm3) 

34,68  173.49 1.877 

69,37  203.11 1.935 

138,74  241.19 2.043 

 

  

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
h
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2
)

BE04/6/3 BE05/6/3 BE06/6/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
h

e
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r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

2.10 148.100 239.076

2.15 143.869 232.729

2.20 135.406 215.803

2.25 131.175 190.415

2.30 126.943 135.406

2.35 131.175

2.40 131.175

2.45 126.943

2.50 122.712

0.000 42.700 68.930

0.000 41.480 67.100

0.000 36.600 39.040

0.000 0.000 37.820

0.000 39.040 62.220

0.000 37.820 54.900

0.000 0.000 35.380

0.000 0.000 37.820

0.000 0.000 36.600
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σ1 = 34.68 kN/m2
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σ1 = 138.74 kN/m2
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: PENELITIAN TUGAS AKHIR

: FAKULTAS TEKNIK UNHAS GOWA Kultur Bakteri :  3 Hari

:TANAH LANAU PR Pemeraman  :  14 Hari

: - Bakteri  :  8 %

: ASTM D 3080-72   TESTED BY : ANDI AMMAR JULTIAR ALAM

: HASANUDDIN UNIVERSITY   DATE : 27/07/2023

Sample Size : Proving Ring Calibration = 1.22 kg/div

Diameter Sample = 0.06 m Displacement Rate = kg/div

Height of Sample = 0.02 m c = 213.69 kN/m2

Area of Sample = 0.00283 m2 φ = 16.96 °

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
he

ar
 D

is
pl

ac
em

en
t 

(m
m

)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

0.00 0.000 0.000 0.000

0.05 4.231 0.000 4.231

0.10 8.463 0.000 4.231

0.15 8.463 4.231 8.463

0.20 12.694 8.463 16.926

0.25 12.694 8.463 25.389

0.30 12.694 8.463 38.083

0.35 21.157 8.463 46.546

0.40 25.389 16.926 59.240

0.45 33.852 21.157 71.934

0.50 42.314 29.620 84.629

0.55 50.777 38.083 97.323

0.60 59.240 46.546 110.017

0.65 67.703 55.009 122.712

0.70 76.166 63.472 135.406

0.75 84.629 71.934 143.869

0.80 93.092 84.629 152.332

0.85 105.786 93.092 165.026

0.90 114.249 105.786 173.489

0.95 126.943 114.249 186.183

1.00 131.175 126.943 194.646

1.05 143.869 135.406 198.878

1.10 152.332 143.869 215.803

1.15 160.795 156.563 224.266

1.20 169.258 169.258 232.729

1.25 177.720 181.952 236.961

1.30 186.183 194.646 241.192

1.35 194.646 203.109 245.423

1.40 198.878 215.803 249.655

1.45 207.341 224.266 253.886

1.50 211.572 228.498 253.886

1.55 215.803 236.961 88.860

1.60 220.035 241.192 88.860

1.65 220.035 241.192 88.860

1.70 220.035 33.852 88.860

1.75 220.035 33.852 84.629

1.80 63.472 33.852

1.85 59.240 33.852

1.90 59.240

1.95 59.240

2.00 55.009

DIRECT SHEAR TEST RESULTS (UU)
PROJECT

QUARRY

TESTING METHOD

LOCATION

SAMPLE

LABORATORY

TA06/8/3 TA05/8/3 TA07/8/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

1.220 0.000 1.220

0.000 0.000 0.000

2.440 0.000 1.220

2.440 1.220 2.440

3.660 2.440 7.320

3.660 2.440 4.880

6.100 2.440 13.420

3.660 2.440 10.980

12.200 8.540 24.400

14.640 10.980 28.060

9.760 6.100 20.740

7.320 4.880 17.080

21.960 18.300 39.040

24.400 20.740 41.480

17.080 13.420 31.720

19.520 15.860 35.380

32.940 30.500 50.020

36.600 32.940 53.680

26.840 24.400 43.920

30.500 26.840 47.580

43.920 41.480 62.220

46.360 45.140 64.660

37.820 36.600 56.120

41.480 39.040 57.340

48.800 48.800 67.100

51.240 52.460 68.320

57.340 62.220 71.980

59.780 64.660 73.200

53.680 56.120 69.540

56.120 58.560 70.760

63.440 69.540 25.620

63.440 69.540 25.620

61.000 65.880 73.200

62.220 68.320 25.620

18.300 9.760 0.000

17.080 9.760 0.000

63.440 9.760 25.620

63.440 9.760 24.400

15.860 0.000 0.000

17.080 0.000 0.000

17.080 0.000 0.000
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Tegangan Normal 

(kN/m2) 

Tegangan Geser 

(kN/m2) 
𝛾setelah dibebani 

(gr/cm3) 

34,68  220.03 1.799 

69,37  241.19 1.794 

138,74  253.89 1.813 

 

  

0.00

50.00

100.00

150.00

200.00

250.00

300.00

0.0 0.5 1.0 1.5 2.0 2.5

σ1 = 34.68 kN/m2

σ1 = 69.37 kN/m2

σ1 = 138.74 kN/m2

Shear Deformation, dh (mm)

Sh
ea

r 
St

re
ss

 (k
N

/m
2

)

y = 0.305x + 213.69

100.00

150.00

200.00

250.00

300.00

350.00

0.0 50.0 100.0 150.0

Sh
ea

r 
St

re
n

gt
h

 (
kN

/m
2

)

Normal Stress, (kN/m2)

φ

Shear Strength vs Normal StressShear Stress vs Shear Deformation



183 

 

 

 

 

: PENELITIAN TUGAS AKHIR

: FAKULTAS TEKNIK UNHAS GOWA Kultur Bakteri :  3 Hari

: 70%  TANAH LEMPUNG EKSPANSIF - 30%  TANAH LANAU PR Pemeraman  :  14 Hari

: - Bakteri  :  8 %

: ASTM D 3080-72   TESTED BY : ANDI AMMAR JULTIAR ALAM

: HASANUDDIN UNIVERSITY   DATE : 27/07/2023

Sample Size : Proving Ring Calibration = 1.22 kg/div

Diameter Sample = 0.06 m Displacement Rate = kg/div

Height of Sample = 0.02 m c = 207.34 kN/m
2

Area of Sample = 0.00283 m2 φ = 37.48 °

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
he

ar
 D

is
pl

ac
em

en
t 

(m
m

)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

0.00 0.000 0.000 0.000

0.05 4.231 4.231 4.231

0.10 8.463 4.231 8.463

0.15 12.694 8.463 16.926

0.20 16.926 8.463 25.389

0.25 27.504 8.463 33.852

0.30 40.199 8.463 33.852

0.35 50.777 12.694 33.852

0.40 63.472 12.694 38.083

0.45 71.934 16.926 46.546

0.50 76.166 21.157 55.009

0.55 84.629 25.389 63.472

0.60 88.860 33.852 76.166

0.65 95.207 46.546 84.629

0.70 101.555 63.472 97.323

0.75 110.017 76.166 105.786

0.80 112.133 88.860 114.249

0.85 116.365 101.555 126.943

0.90 118.480 114.249 139.637

0.95 122.712 126.943 152.332

1.00 131.175 139.637 160.795

1.05 137.522 152.332 169.258

1.10 139.637 169.258 190.415

1.15 143.869 181.952 203.109

1.20 148.100 194.646 211.572

1.25 152.332 207.341 215.803

1.30 156.563 215.803 232.729

1.35 160.795 224.266 241.192

1.40 167.142 236.961 253.886

1.45 169.258 245.423 262.349

1.50 177.720 253.886 270.812

1.55 181.952 262.349 279.275

1.60 188.299 268.696 291.969

1.65 194.646 275.044 300.432

1.70 203.109 270.812 304.664

1.75 211.572 241.192 308.895

1.80 217.919 33.852 308.895

1.85 220.035 33.852 308.895

1.90 224.266 33.852 308.895

1.95 38.083 33.852 308.895

2.00 38.083 304.664

2.05 38.083 55.009

2.10 38.083 55.009

2.15 55.009

2.20 55.009

DIRECT SHEAR TEST RESULTS (UU)
PROJECT

QUARRY

TESTING METHOD

LOCATION

NO SAMPLE

LABORATORY

7030BE07/8/3 7030BE04/8/3 7030BE06/8/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

1.220 1.220 1.220

0.000 0.000 0.000

2.440 1.220 2.440

3.660 2.440 4.880

7.930 2.440 9.760

4.880 2.440 7.320

14.640 3.660 9.760

11.590 2.440 9.760

21.960 6.100 15.860

24.400 7.320 18.300

20.740 4.880 13.420

18.300 3.660 10.980

29.280 18.300 28.060

31.720 21.960 30.500

25.620 9.760 21.960

27.450 13.420 24.400

34.160 32.940 40.260

35.380 36.600 43.920

32.330 25.620 32.940

33.550 29.280 36.600

40.260 48.800 54.900

41.480 52.460 58.560

37.820 40.260 46.360

39.650 43.920 48.800

42.700 56.120 61.000

43.920 59.780 62.220

48.190 68.320 73.200

48.800 70.760 75.640

45.140 62.220 67.100

46.360 64.660 69.540

54.290 77.470 84.180

56.120 79.300 86.620

51.240 73.200 78.080

52.460 75.640 80.520

62.830 9.760 89.060

63.440 9.760 89.060

58.560 78.080 87.840

61.000 69.540 89.060

10.980 0.000 87.840

10.980 0.000 15.860

64.660 9.760 89.060

10.980 9.760 89.060

0.000 0.000 15.860

10.980 0.000 15.860

0.000 0.000 15.860
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Tegangan Normal 

(kN/m2) 

Tegangan Geser 

(kN/m2) 
𝛾setelah dibebani 

(gr/cm3) 

34,68  224.27 1.846 

69,37  275.04 1.885 

138,74  308.90 1.898 
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: PENELITIAN TUGAS AKHIR

: FAKULTAS TEKNIK UNHAS GOWA Kultur Bakteri :  3 Hari

: 50%  TANAH LEMPUNG EKSPANSIF - 50%  TANAH LANAU PR Pemeraman  :  14 Hari

: - Bakteri  :  8 %

: ASTM D 3080-72   TESTED BY : ANDI AMMAR JULTIAR ALAM

: HASANUDDIN UNIVERSITY   DATE :20/07/2023

Sample Size : Proving Ring Calibration = 1.22 kg/div

Diameter Sample = 0.06 m Displacement Rate = kg/div

Height of Sample = 0.02 m c = 224.27 kN/m2

Area of Sample = 0.00283 m2 φ = 27.60 °

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
he

ar
 D

is
pl

ac
em

en
t 

(m
m

)

S
he

ar
 S

tre
ss

 (k
N

/m
2 )

S
he

ar
 S

tre
ss

 (k
N

/m
2 )

S
he

ar
 S

tre
ss

 (k
N

/m
2 )

0.00 0.000 0.000 0.000

0.05 4.231 4.231 4.231

0.10 4.231 12.694 8.463

0.15 8.463 16.926 16.926

0.20 8.463 21.157 21.157

0.25 12.694 29.620 29.620

0.30 16.926 38.083 42.314

0.35 21.157 42.314 50.777

0.40 25.389 50.777 63.472

0.45 29.620 55.009 71.934

0.50 33.852 63.472 80.397

0.55 38.083 71.934 93.092

0.60 46.546 80.397 105.786

0.65 55.009 88.860 114.249

0.70 63.472 101.555 126.943

0.75 71.934 118.480 139.637

0.80 84.629 131.175 148.100

0.85 97.323 139.637 160.795

0.90 110.017 152.332 173.489

0.95 122.712 160.795 186.183

1.00 135.406 169.258 194.646

1.05 143.869 177.720 207.341

1.10 152.332 190.415 215.803

1.15 160.795 194.646 224.266

1.20 173.489 203.109 232.729

1.25 181.952 211.572 236.961

1.30 190.415 220.035 245.423

1.35 198.878 228.498 253.886

1.40 207.341 232.729 258.118

1.45 215.803 236.961 266.581

1.50 224.266 241.192 270.812

1.55 224.266 245.423 279.275

1.60 228.498 249.655 283.506

1.65 236.961 249.655 287.738

1.70 236.961 253.886 287.738

1.75 241.192 258.118 291.969

1.80 241.192 262.349 291.969

1.85 241.192 262.349 291.969

1.90 236.961 262.349 296.201

1.95 33.852 258.118 296.201

2.00 33.852 253.886 76.166

2.05 33.852 245.423 76.166

2.10 33.852 55.009 76.166

2.15 55.009 76.166

2.20 55.009

2.25 55.009

DIRECT SHEAR TEST RESULTS (UU)
PROJECT

QUARRY

TESTING METHOD

LOCATION

SAMPLE

LABORATORY

5050BE01/8/3 5050BE04/8/3 5050BE03/8/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

1.220 1.220 1.220

0.000 0.000 0.000

1.220 3.660 2.440

2.440 4.880 4.880

3.660 8.540 8.540

2.440 6.100 6.100

6.100 12.200 14.640

4.880 10.980 12.200

9.760 18.300 23.180

10.980 20.740 26.840

8.540 15.860 20.740

7.320 14.640 18.300

18.300 29.280 36.600

20.740 34.160 40.260

13.420 23.180 30.500

15.860 25.620 32.940

31.720 43.920 50.020

35.380 46.360 53.680

24.400 37.820 42.700

28.060 40.260 46.360

43.920 54.900 62.220

46.360 56.120 64.660

39.040 48.800 56.120

41.480 51.240 59.780

50.020 58.560 67.100

52.460 61.000 68.320

59.780 67.100 74.420

62.220 68.320 76.860

54.900 63.440 70.760

57.340 65.880 73.200

65.880 71.980 81.740

68.320 71.980 82.960

64.660 69.540 78.080

64.660 70.760 80.520

69.540 75.640 84.180

69.540 75.640 84.180

68.320 73.200 82.960

69.540 74.420 84.180

9.760 73.200 21.960

9.760 70.760 21.960

68.320 75.640 85.400

9.760 74.420 85.400

0.000 15.860 0.000

0.000 15.860 0.000

9.760 15.860 21.960

0.000 15.860 21.960
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Tegangan Normal 

(kN/m2) 

Tegangan Geser 

(kN/m2) 
𝛾setelah dibebani 

(gr/cm3) 

34,68  241.19 1.805 

69,37  262.35 1.833 

138,74  296.20 1.878 

 

  

0.00

50.00

100.00

150.00

200.00

250.00

300.00

350.00

0.0 0.5 1.0 1.5 2.0 2.5 3.0

σ1 = 34.68 kN/m2

σ1 = 69.37 kN/m2

σ1 = 138.74 kN/m2

Shear Deformation, dh (mm)

Sh
ea

r 
St

re
ss

 (k
N

/m
2

) y = 0.5229x + 224.27

150.00

190.00

230.00

270.00

310.00

350.00

0.0 50.0 100.0 150.0

Sh
e

a
r 

St
re

n
g

th
 (

kN
/m

2
)

Normal Stress, (kN/m2)

φ

Shear Strength vs Normal StressShear Stress vs Shear Deformation



187 

 

 

 

 

: PENELITIAN TUGAS AKHIR

: FAKULTAS TEKNIK UNHAS GOWA Kultur Bakteri :  3 Hari

: TANAH LEMPUNG EKSPANSIF Pemeraman  :  14 Hari

: - Bakteri  :  8 %

: ASTM D 3080-72   TESTED BY : ANDI AMMAR JULTIAR ALAM

: HASANUDDIN UNIVERSITY   DATE : 27/07/2023

Sample Size : Proving Ring Calibration = 1.22 kg/div

Diameter Sample = 0.06 m Displacement Rate = kg/div

Height of Sample = 0.02 m c = 228.50 kN/m2

Area of Sample = 0.00283 m2 φ = 38.72 °

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
he

ar
 D

is
pl

ac
em

en
t 

(m
m

)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

0.00 0.000 0.000 0.000

0.05 0.000 4.231 4.231

0.10 4.231 4.231 10.579

0.15 4.231 4.231 12.694

0.20 6.347 4.231 12.694

0.25 6.347 4.231 14.810

0.30 6.347 8.463 16.926

0.35 8.463 8.463 19.041

0.40 8.463 8.463 21.157

0.45 8.463 8.463 21.157

0.50 8.463 12.694 21.157

0.55 8.463 12.694 21.157

0.60 8.463 14.810 21.157

0.65 8.463 12.694 23.273

0.70 8.463 12.694 25.389

0.75 6.347 12.694 25.389

0.80 6.347 12.694 25.389

0.85 6.347 12.694 25.389

0.90 8.463 12.694 25.389

0.95 8.463 12.694 25.389

1.00 8.463 12.694 23.273

1.05 8.463 12.694 23.273

1.10 8.463 12.694 23.273

1.15 8.463 12.694 25.389

1.20 8.463 12.694 29.620

1.25 8.463 12.694 31.736

1.30 8.463 12.694 33.852

1.35 8.463 12.694 38.083

1.40 8.463 12.694 42.314

1.45 10.579 12.694 46.546

1.50 10.579 12.694 50.777

1.55 12.694 12.694 57.124

1.60 14.810 12.694 63.472

1.65 16.926 12.694 71.934

1.70 21.157 12.694 80.397

1.75 25.389 12.694 84.629

1.80 27.504 12.694 93.092

1.85 29.620 12.694 101.555

1.90 35.967 12.694 105.786

1.95 42.314 19.041 116.365

2.00 46.546 25.389 129.059

2.05 50.777 31.736 139.637

DIRECT SHEAR TEST RESULTS (UU)
PROJECT

QUARRY

TESTING METHOD

LOCATION

SAMPLE

LABORATORY

BE05/8/3 BE06/8/3 BE08/8/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

0.000 1.220 1.220

0.000 0.000 0.000

1.220 1.220 3.050

1.220 1.220 3.660

1.830 1.220 4.270

1.830 1.220 3.660

2.440 2.440 5.490

1.830 2.440 4.880

2.440 3.660 6.100

2.440 3.660 6.100

2.440 2.440 6.100

2.440 2.440 6.100

2.440 3.660 7.320

1.830 3.660 7.320

2.440 4.270 6.100

2.440 3.660 6.710

2.440 3.660 7.320

2.440 3.660 7.320

1.830 3.660 7.320

1.830 3.660 7.320

2.440 3.660 6.710

2.440 3.660 7.320

2.440 3.660 6.710

2.440 3.660 6.710

2.440 3.660 8.540

2.440 3.660 9.150

2.440 3.660 12.200

3.050 3.660 13.420

2.440 3.660 9.760

2.440 3.660 10.980

4.270 3.660 18.300

4.880 3.660 20.740

3.050 3.660 14.640

3.660 3.660 16.470

7.930 3.660 26.840

8.540 3.660 29.280

6.100 3.660 23.180

7.320 3.660 24.400

13.420 7.320 37.210

14.640 9.150 40.260

10.370 3.660 30.500

12.200 5.490 33.550
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Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
h

e
a

r 
D

is
p

la
ce

m
e

n
t 

(m
m

)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

BE05/8/3 BE06/8/3 BE08/8/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

2.10 57.124 42.314 152.332

2.15 63.472 59.240 167.142

2.20 71.934 71.934 181.952

2.25 80.397 84.629 198.878

2.30 95.207 101.555 207.341

2.35 110.017 118.480 222.151

2.40 126.943 139.637 236.961

2.45 139.637 156.563 249.655

2.50 152.332 173.489 262.349

2.55 160.795 186.183 275.044

2.60 169.258 196.762 287.738

2.65 179.836 211.572 304.664

2.70 190.415 224.266 306.779

2.75 198.878 236.961 308.895

2.80 209.456 253.886 313.127

2.85 220.035 266.581 317.358

2.90 224.266 270.812 319.474

2.95 232.729 275.044 321.589

3.00 236.961 270.812 325.821

3.05 241.192 262.349 330.052

3.10 245.423 258.118 334.284

3.15 245.423 253.886 338.515

3.20 245.423 253.886 249.655

3.25 245.423 258.118 249.655

3.30 247.539 258.118 253.886

3.35 249.655 264.465 258.118

3.40 249.655 266.581 262.349

3.45 249.655 270.812 232.729

3.50 249.655 275.044 232.729

3.55 251.771 279.275 236.961

3.60 253.886 283.506 241.192

3.65 253.886 283.506 245.423

3.70 253.886 287.738 249.655

3.75 249.655 287.738 251.771

3.80 245.423 285.622 253.886

3.85 241.192 283.506 258.118

3.90 211.572 165.026 262.349

3.95 42.314 160.795 264.465

4.00 46.546 67.703 266.581

20.740 20.740 52.460

23.180 24.400 57.340

16.470 12.200 43.920

18.300 17.080 48.190

36.600 40.260 68.320

40.260 45.140 71.980

27.450 29.280 59.780

31.720 34.160 64.050

48.800 56.730 82.960

51.850 61.000 87.840

43.920 50.020 75.640

46.360 53.680 79.300

60.390 73.200 90.280

63.440 76.860 91.500

54.900 64.660 88.450

57.340 68.320 89.060

68.320 78.080 93.940

69.540 75.640 95.160

64.660 78.080 92.110

67.100 79.300 92.720

70.760 73.200 71.980

70.760 74.420 71.980

70.760 74.420 96.380

70.760 73.200 97.600

71.980 76.860 75.640

71.370 74.420 73.200

71.980 76.250 74.420

71.980 78.080 67.100

71.980 79.300 67.100

72.590 80.520

73.200 82.960 71.980

71.980 82.960 72.590

68.320

73.200 81.740 69.540

73.200 81.740 70.760

61.000 47.580 75.640

12.200 46.360 76.250

70.760 82.350 73.200

69.540 81.740 74.420

13.420 19.520 76.860
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Tegangan Normal 

(kN/m2) 

Tegangan Geser 

(kN/m2) 
𝛾setelah dibebani 

(gr/cm3) 

34,68  253.89 1.856 

69,37  287.74 1.886 

138,74  338.52 2.018 

 

  

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
h

e
a

r 
D

is
p

la
ce

m
e

n
t 

(m
m

)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

BE05/8/3 BE06/8/3 BE08/8/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

4.05 44.430 63.472 253.886

4.10 44.430 59.240 245.423

4.15 55.009 245.423

4.20 245.423

4.25 245.423

4.30 245.423

4.35 245.423

4.40 245.423

4.45 241.192

4.50 236.961

4.55 232.729

4.60 76.166

4.65 78.282

4.70 78.282

4.75 76.166

12.810 17.080 70.760

0.000 15.860 70.760

12.810 18.300 73.200

0.000 0.000 70.760

0.000 0.000 70.760

0.000 0.000 70.760

0.000 0.000 70.760

0.000 0.000 68.320

0.000 0.000 67.100

0.000 0.000 70.760

0.000 0.000 69.540

0.000 0.000 22.570

0.000 0.000 21.960

0.000 0.000 21.960

0.000 0.000 22.570

0.00

50.00

100.00

150.00
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σ1 = 34.68 kN/m2

σ1 = 69.37 kN/m2

σ1 = 138.74 kN/m2
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Normal Stress, (kN/m2)

φ

Shear Strength vs Normal StressShear Stress vs Shear Deformation
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: PENELITIAN TUGAS AKHIR

: FAKULTAS TEKNIK UNHAS GOWA Kultur Bakteri :  3 Hari

:TANAH LANAU PR Pemeraman  :  28 Hari

: - Bakteri  :  6 %

: ASTM D 3080-72   TESTED BY : ANDI AMMAR JULTIAR ALAM

: HASANUDDIN UNIVERSITY   DATE : 12/07/2023

Sample Size : Proving Ring Calibration = 1.22 kg/div

Diameter Sample = 0.06 m Displacement Rate = kg/div

Height of Sample = 0.02 m c = 200.99 kN/m2

Area of Sample = 0.00283 m2 φ = 26.41 °

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
he

ar
 D

is
pl

ac
em

en
t 

(m
m

)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

S
he

ar
 S

tre
ss

 (k
N

/m
2
)

0.00 0.000 0.000 0.000

0.05 4.231 4.231 4.231

0.10 4.231 8.463 4.231

0.15 4.231 12.694 8.463

0.20 4.231 12.694 8.463

0.25 4.231 12.694 8.463

0.30 4.231 12.694 8.463

0.35 4.231 12.694 8.463

0.40 4.231 12.694 12.694

0.45 4.231 16.926 12.694

0.50 4.231 16.926 16.926

0.55 4.231 16.926 21.157

0.60 4.231 16.926 25.389

0.65 8.463 16.926 25.389

0.70 8.463 16.926 29.620

0.75 8.463 16.926 29.620

0.80 8.463 16.926 29.620

0.85 8.463 16.926 29.620

0.90 12.694 16.926 29.620

0.95 12.694 21.157 33.852

1.00 12.694 21.157 33.852

1.05 12.694 21.157 38.083

1.10 16.926 21.157 38.083

1.15 16.926 25.389 42.314

1.20 21.157 25.389 46.546

1.25 25.389 29.620 50.777

1.30 29.620 29.620 55.009

1.35 33.852 29.620 59.240

1.40 38.083 38.083 63.472

1.45 46.546 42.314 67.703

1.50 55.009 50.777 76.166

1.55 63.472 59.240 84.629

1.60 71.934 67.703 93.092

1.65 80.397 76.166 101.555

1.70 93.092 88.860 110.017

1.75 105.786 97.323 122.712

1.80 114.249 105.786 131.175

1.85 126.943 118.480 139.637

1.90 135.406 126.943 148.100

1.95 148.100 135.406 156.563

2.00 160.795 148.100 165.026

2.05 177.720 156.563 173.489

DIRECT SHEAR TEST RESULTS (UU)
PROJECT

QUARRY

TESTING METHOD

LOCATION

SAMPLE

LABORATORY

TA08/6/3 TA09/6/3 TA10/6/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

S
he

ar
 F

or
ce

 (k
g)

1.220 1.220 1.220

0.000 0.000 0.000

1.220 2.440 1.220

1.220 3.660 2.440

1.220 3.660 2.440

1.220 3.660 2.440

1.220 3.660 2.440

1.220 3.660 2.440

1.220 4.880 4.880

1.220 4.880 6.100

1.220 4.880 3.660

1.220 3.660 3.660

2.440 4.880 8.540

2.440 4.880 8.540

1.220 4.880 7.320

2.440 4.880 7.320

3.660 4.880 8.540

3.660 6.100 9.760

2.440 4.880 8.540

2.440 4.880 8.540

4.880 6.100 10.980

4.880 7.320 12.200

3.660 6.100 9.760

3.660 6.100 10.980

8.540 8.540 15.860

9.760 8.540 17.080

6.100 7.320 13.420

7.320 8.540 14.640

15.860 14.640 21.960

18.300 17.080 24.400

10.980 10.980 18.300

13.420 12.200 19.520

26.840 25.620 31.720

30.500 28.060 35.380

20.740 19.520 26.840

23.180 21.960 29.280

39.040 36.600 42.700

42.700 39.040 45.140

32.940 30.500 37.820

36.600 34.160 40.260

46.360 42.700 47.580

51.240 45.140 50.020
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Tegangan Normal 

(kN/m2) 

Tegangan Geser 

(kN/m2) 
𝛾setelah dibebani 

(gr/cm3) 

34,68  211.57 1.731 

69,37  245.42 1.758 

138,74  266.58 1.828 

 

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
h

e
a

r 
D

is
p

la
ce

m
e

n
t 

(m
m

)

S
h

e
a

r 
S

tr
e
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/m

2
)

S
h

e
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r 
S

tr
e

ss
 (

kN
/m

2
)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

TA08/6/3 TA09/6/3 TA10/6/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

2.10 181.952 169.258 186.183

2.15 190.415 177.720 190.415

2.20 198.878 186.183 198.878

2.25 207.341 198.878 207.341

2.30 211.572 207.341 220.035

2.35 16.926 215.803 228.498

2.40 16.926 220.035 232.729

2.45 16.926 245.423 241.192

2.50 16.926 50.777 249.655

2.55 46.546 253.886

2.60 46.546 253.886

2.65 42.314 258.118

2.70 258.118

2.75 258.118

2.80 262.349

2.85 266.581

2.90 266.581

2.95 97.323

3.00 97.323

3.05 97.323

3.10 93.092

3.15 93.092

52.460 48.800 53.680

54.900 51.240 54.900

61.000 59.780 63.440

4.880 62.220 65.880

57.340 53.680 57.340

59.780 57.340 59.780

4.880 14.640 71.980

0.000 13.420 73.200

4.880 63.440 67.100

4.880 70.760 69.540

0.000 0.000 74.420

0.000 0.000 74.420

0.000 13.420 73.200

0.000 12.200 74.420

0.000 0.000 76.860

0.000 0.000 28.060

0.000 0.000 75.640

0.000 0.000 76.860

0.000 0.000 26.840

0.000 0.000 26.840

0.000 0.000 28.060

0.000 0.000 28.060

0.00

50.00

100.00

150.00

200.00

250.00

300.00

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

σ1 = 34.68 kN/m2

σ1 = 69.37 kN/m2

σ1 = 138.74 kN/m2

Shear Deformation, dh (mm)
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)

y = 0.4967x + 200.99

90.00

140.00

190.00

240.00

290.00

340.00

0.0 50.0 100.0 150.0

S
h

e
a

r 
S

tr
e

n
g

th
 (

k
N

/m
2

)

Normal Stress, (kN/m2)

φ

Shear Strength vs Normal StressShear Stress vs Shear Deformation
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: PENELITIAN TUGAS AKHIR

: FAKULTAS TEKNIK UNHAS GOWA Kultur Bakteri :  3 Hari

: 70%  TANAH LEMPUNG EKSPANSIF - 30%  TANAH LANAU PR Pemeraman  :  28 Hari

: - Bakteri  :  6 %

: ASTM D 3080-72   TESTED BY : ANDI AMMAR JULTIAR ALAM

: HASANUDDIN UNIVERSITY   DATE : 12/07/2023

Sample Size : Proving Ring Calibration = 1.22 kg/div

Diameter Sample = 0.06 m Displacement Rate = kg/div

Height of Sample = 0.02 m c = 196.76 kN/m2

Area of Sample = 0.00283 m2 φ = 35.55 °

Test No.

Normal 

Load
kg P1 = 20.00 kg 40.00 kg

Normal 

Stress
kN/m2 σ1 = 69.37 kN/m2 138.74 kN/m2

S
h

e
a

r 
D

is
p

la
ce

m
e

n
t 

(m
m

)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

S
h

e
a

r 
S

tr
e

ss
 (

kN
/m

2
)

0.00 0.000 0.000 0.000

0.05 0.000 4.231 12.694

0.10 0.000 4.231 12.694

0.15 4.231 4.231 16.926

0.20 4.231 4.231 16.926

0.25 4.231 8.463 16.926

0.30 4.231 8.463 21.157

0.35 4.231 8.463 21.157

0.40 4.231 8.463 25.389

0.45 4.231 8.463 29.620

0.50 4.231 8.463 33.852

0.55 4.231 8.463 38.083

0.60 4.231 8.463 42.314

0.65 8.463 12.694 46.546

0.70 8.463 12.694 50.777

0.75 8.463 12.694 55.009

0.80 8.463 16.926 59.240

0.85 12.694 16.926 63.472

0.90 12.694 21.157 67.703

0.95 16.926 25.389 71.934

1.00 21.157 29.620 76.166

1.05 25.389 38.083 84.629

1.10 29.620 46.546 88.860

1.15 33.852 55.009 97.323

1.20 42.314 63.472 105.786

1.25 46.546 71.934 110.017

1.30 55.009 84.629 122.712

1.35 59.240 97.323 131.175

1.40 67.703 110.017 139.637

1.45 76.166 122.712 152.332

1.50 88.860 139.637 160.795

1.55 97.323 152.332 169.258

1.60 110.017 165.026 177.720

1.65 122.712 173.489 186.183

1.70 126.943 186.183 198.878

1.75 135.406 198.878 207.341

1.80 139.637 211.572 215.803

1.85 148.100 220.035 224.266

1.90 165.026 228.498 236.961

1.95 169.258 236.961 241.192

2.00 177.720 236.961 249.655

2.05 190.415 245.423 258.118

DIRECT SHEAR TEST RESULTS (UU)
PROJECT

QUARRY

TESTING METHOD

LOCATION

NO SAMPLE

LABORATORY

7030BE08/6/3 7030BE11/6/3 7030BE10/6/3

σ1 = 34.68 σ1 =

P1 = 10.00 P1 =

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

S
h

e
a

r 
F

o
rc

e
 (

kg
)

0.000 1.220 3.660

0.000 0.000 0.000

0.000 1.220 3.660

1.220 1.220 4.880

1.220 2.440 4.880

1.220 1.220 4.880

1.220 2.440 6.100

1.220 2.440 6.100

1.220 2.440 9.760

1.220 2.440 10.980

1.220 2.440 8.540

1.220 2.440 7.320

2.440 3.660 14.640

2.440 3.660 15.860

1.220 2.440 12.200

2.440 3.660 13.420

3.660 6.100 19.520

4.880 7.320 20.740

2.440 4.880 17.080

3.660 4.880 18.300

8.540 13.420 25.620

9.760 15.860 28.060

6.100 8.540 21.960

7.320 10.980 24.400

12.200 18.300 30.500

13.420 20.740 31.720

19.520 31.720 40.260

21.960 35.380 43.920

15.860 24.400 35.380

17.080 28.060 37.820

31.720 47.580 51.240

35.380 50.020 53.680

25.620 40.260 46.360

28.060 43.920 48.800

40.260 61.000 62.220

42.700 63.440 64.660

36.600 53.680 57.340

39.040 57.340 59.780

51.240 68.320 71.980

54.900 70.760 74.420

47.580 65.880 68.320

48.800 68.320 69.540


