70

DAFTAR PUSTAKA

Adnan Ibrahim, O., Firat Cabalar, A., & Dafer Abdulnafaa, M. (2018). Improving
Some Geotechnical Properties Of An Organic Soil Using Crushed Waste
Concrete. In The International Journal of Energy & Engineering Sciences
(Vol. 3, Issue 3).

Afrin, H. (2017). A Review on Different Types Soil Stabilization Techniques.
International Journal of Transportation Engineering and Technology, 3(2),
19. https://doi.org/10.11648/}.ijtet.20170302.12

Behzadipour, H., Ghezelbash, G. R., & Pakbaz, M. S. (2020). Effects of
biocementation on strength parameters of silty and clayey sands.
Bioinspired, Biomimetic and Nanobiomaterials, 9(1), 24-32.

Cheng, L., Shahin, M. A., Asce, M., & Mujah, D. (2016). Influence of Key
Environmental Conditions on Microbially Induced Cementation for Soil
Stabilization. https://doi.org/10.1061/(ASCE)

Darwis. (2018). Dasar-dasar Perbaikan Tanah. Yogyakarta: Pena Indis.

Das, B. M. (1985). Mekanika Tanah (Prinsip-prinsip rekayasa geoteknis). Penerbit
Erlangga.

Das, B. M. (2002). Soil Mechanics Laboratory Manual. New York: Oxford
University Press.

Das, B. M., Khaled, |, Das, S., Sobhan, , & Sobhan, K. (2018). Geotechnical
Engineering. www.cengagebrain.com.

Dhani, N., Gasruddin, A., Hartini, H., & Baride, L. (2021). Unconfined
compressive strength characteristics of overboulder asbuton and zeolite
stabilized soft soil. Civil Engineering Journal, 7(1), 40-48.

EIMouchi, A., Siddiqua, S., Wijewickreme, D., & Polinder, H. (2021). A Review
to Develop new Correlations for Geotechnical Properties of Organic Soils.
Geotechnical and Geological Engineering, 39(5), 3315-3336.
https://doi.org/10.1007/s10706-021-01723-0

Hardiyatmo, H. C. (2002). Mekanika Tanah |. Yogyakarta: Gadjah Mada
University Press.

Hardiyatmo, H. C. (2012). Mekanika Tanah 1: Vol. V (5th ed.).

Holt, John G., N.R. Krieg, P.H.A. Sneath, J.T. Staley dan S.T. Williams. 2000.
Bergey’s Manual of Determinative Bacteriology. Ninth Edition. Williams
& Wilkins. Philadelphia.


https://doi.org/10.1007/s10706-021-01723-0

71

Indriani, A. M., & Utomo, G. (2023). Pengaruh Microbially Induced Calcite
Precipitation (MICP) terhadap Perilaku Kuat Geser Tanah Terkontaminasi
Batu Bara. Journal of Civil Engineering and Vocational Education, 10, 53-
60.

Jeong, J. H., Jo, Y. S,, Park, C. S., Kang, C. H., & So, J. S. (2017). Biocementation
of concrete pavements using microbially induced calcite precipitation.
Journal of Microbiology and Biotechnology, 27(7), 1331-1335.
https://doi.org/10.4014/jmb.1701.01041

Lynda, A. (2013). Karakteristik Kuat Geser Tanah Dengan Stabilisasi Biogrouting
Bakteri Bacillus Subtilis. Tugas Akhir Jurusan Slpil Fakultas Teknik
Universitas Hasanuddin, 1-112.

Mahawish, A., Bouazza, A., & Gates, W. P. (2018). Improvement of soft soils using
bio-cemented sand columns. Springer Series in Geomechanics and
Geoengineering, 822—-825. https://doi.org/10.1007/978-3-319-97112-4 184

Mujah, D., Cheng, L., & Shahin, M. A. (2019). Microstructural and Geomechanical
Study on Biocemented Sand for Optimization of MICP Process. Journal of
Materials in Civil Engineering, 31(4).
https://doi.org/10.1061/(asce)mt.1943-5533.0002660

Mukherjee, S., Sahu, R. B., Mukherjee, J., & Sadhu, S. (2019). Application of
microbial-induced carbonate precipitation for soil improvement via
ureolysis. Lecture Notes in Civil Engineering, 14, 85-94.
https://doi.org/10.1007/978-981-13-0559-7_10

MS., Djide, M.Natsir Drs, ; Msi. Sartini, Dra, 2012,Mikrobiologi Farmasi Dasar,
Universitas Hasanuddin, Makassar

Panguriseng, D. (2017). Dasar-dasar Teknik  Perbaikan  Tanah.
https://www.researchgate.net/publication/322343447

Samang, L., Djide, Mn., & Tri Harianto, dan. (2017). Konferensi Nasional Teknik
Sipil 11 Universitas Tarumanagara.

Sharma, M., Satyam, N., & Reddy, K. R. (2021). Investigation of various gram-
positive bacteria for MICP in Narmada Sand, India. International Journal
of Geotechnical Engineering, 15(2), 220-234.
https://doi.org/10.1080/19386362.2019.1691322

Wiratama. M.S., (2013). Studi Daya Dukung Tanah Organik Menggunakan Matos.
Fakultas Teknik Universitas Lampung, digilib.unila.ac.id


https://doi.org/10.4014/jmb.1701.01041
https://doi.org/10.1007/978-981-13-0559-7_10

72

Lampiran 1 Dokumentasi

Dokumentasi 1: Sampel benda uji dan hasil pengujian



Dokumentasi 2. Pengujian Direct Shear
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Lampiran 2 Data Hasil Pengujian

PENGUJIAN KADAR AIR
SAMPEL : Tanah Asli
TESTING METHOD : ASTM D 698/ D 1567
LABORATORY : HASANUDDIN UNIVERSITY  DATE : Maret2021
Diketahui : Satuan A B
Berat container kosong gr 7,94 8,23
Berat container + tanah gr 26,21 31,5
Berat container + tanah setelah dioven ar 24,53 28,34
Kadar Air % 10,13 15,71
Kadar Air rata-rata % 12,92

PENGUJIAN BERAT JENIS

SAMPEL : Tanah Asli

TESTING

METHOD : ASTM D 854-58(72)

DATE : Maret 2021
Sample - Tanah Asli
Uraian Simbol Formula - A B
Temperature, T (0C) T Diukur Degree 28,0 28,0
Faktor Koreksi
Temperatur a Table - 0,99803 | 0,99803
Berat Piknometer Wp Diukur Gram 30,06 22,51
Berat Piknometer + tanah Wps Diukur Gram 40,21 32,68
Berat Piknometer + Air Wpw Diukur Gram 77,71 73,43
Berat Pikno + Tanah + air Wpsw Diukur Gram 84,08 79,67
Berat Cawan Wed Diukur Gram 94,42 86,81
Berat Cawan + Tanah
Kering Weds Diukur Gram 104,57 | 96,98
Berat tanah kering Ws Weds-Wed Gram 10,15 10,17

. Ws+Wpw-

Berat Alr Ww WpS\?v 378 | 393
Specific Gravity of Soil Gs Ws/Ww - 2,680 2,583
Average of Gs - 2,631

Unitt weight of water = 0,99821
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PENGUJIAN ATTERBERG
SAMPLE : TANAH ASLI
TESTINGMETHOD : ASTM D 424-59, D 4318-(00), AASHTO T89/T90
LABORATORY : HASANUDDIN UNIVERSITY DATE : APRIL 2021
Sample No.
Depth of Sample
Unit Plastic Limit Liquid Limit
Test Number - 1 2 1 2 3 4
Number of Blows N - - 14 18 26 32
Container No. or Can No. - Al A2 Bl B2 Cl Cc2 D1 D2 El E2
Weigth of Wet Soil+Can, W1 gram 1432 | 1434 | 21.00 | 23.26 | 21.82 | 26.34 | 26.30 | 28.10 | 28.12 28.23
Weigth of Dry Soil+Can, W2 gram 1348 | 13.28 | 1579 | 17.01 | 16.16 [ 19.01 | 19.29 | 20.24 | 20.45 20.29
Weigth of Water, Ww=W1-W?2 gram 0.8 11 5.2 6.3 5.7 7.3 7.0 7.9 7.7 7.9
Weigth of Can, W3 gram 114 | 108 6.9 6.3 6.4 6.3 6.9 6.3 6.3 6.3
Weigth of Dry Soil, Ws=W2-W3 gram 21 25 8.9 10.7 9.8 12.7 12.4 13.9 14.1 14.0
Water Content, w=Ww/Ws*1009 % 40.38 | 4223 | 58.28 | 58.36 | 57.70 | 57.59 | 56.44 | 56.51 | 54.28 56.67
Average of Water Content, w % 41.31 58.32 57.64 56.47 55.48
Chart for Liquid Limit Determination
60.0
gsg.o \
B \
< — imi Value
5 58.0 y =-3.379n(x) + 67.329 Atterberg Limits
< Plastic Limit, PL(%) 41
O 57.0 ™ PRI
e Liquid Limit, LL(%) 56
k] Plastic Index, PI=LL-PL 15
= 560 : —
\ Shrinkage Limit, S (%) 21
55.0
10 100
Number of BIO\g/s, N
Chart for the Unified Soil Classification System
80
o // U-Line, p=0.9 (W,-8)
~ A-Line, Ip=0.73 (W_-
§ 60 //
3 50 // o —
E 40 / /
2 ~ L~
S CH
= 30 '/ ,/
g " MH & OH
20 CL-NL ~
10 \>/
ML|& OL
0 4/l _~
0 10 20 30 40 50 60 70 80 90 100

Liquid Limit, o (%)




PENGUJIAN ANALISA SARINGAN

SAMPLE : Tanah Asli
TESTING METHOD :ASTM D 424-59, D 4318-(00), AASHTO T89/T90
LABORATORY :HASANUDDIN UNIVERSITY
DATE :MARET 2021
Berat Tanah Kering : 500 o Spec. Gravity, Gs : 2631 T: | 280 |°c
Analisa Saringan Hydrometer
~ 2 g £
€ = = = S = _
= < 2 S = 2 X 5 =
. < S = ) N @ L —
s £ g £ < S | £ S |5 28 | £ || ¢ £
< = g = £ < £ 5 T 5 ¥ £ g -
S 2 5 = 5 3 > I & - = g =
£ t s = 2 pt [ x = 1 < I =
T § < 2 c g € < g SR 3 8 < N2
] a c E 2 4 = g & W x X M I
2 £ & £ 3 o
@ B § g
@ %100
4 4.75 10 10 2 98 0.25 52.00 47.50 7175 53.00 7.60 0.0125 0.06892
10 2 6 16 3.2 96.8 0.5 47.00 42.50 64.20 48.00 8.40 0.0125 0.05123
20 0.84 9 25 5 95 1 43.00 38.50 58.16 4400 | 9.10 | 0.0125 0.03771
40 0.425 11 36 72 92.8 2 42.00 37.50 56.65 4300 | 9.20 | 0.0125 0.02681
60 0.25 13 49 9.8 90.2 4 40.00 35,50 53.63 41.00 | 9.60 | 0.0125 0.01936
100 0.15 18 67 134 86.6 8 38.00 33.50 50.61 39.00 9.90 0.0125 0.01391
200 0.075 57 124 24.8 75.2 15 37.00 32.50 49.09 38.00 10.10 | 0.0125 0.01026
Pan - 376 500 100 0 30 35.50 31.00 46.83 36.50 10.30 | 0.0125 0.00732
60 34.50 30.00 45.32 3550 | 10.50 | 0.0125 0.00523
90 33.00 28.50 43.05 3400 | 10.70 | 0.0125 0.00431
120 32.00 2750 41.54 33.00 | 10.90 | 0.0125 0.00377
240 31.00 26.50 40.03 32.00 11.10 | 0.0125 0.00269
1440 29.50 25.00 37.77 30.50 11.30 | 0.0125 0.00111
Berat jenis air terhadap temperatur, g et T = 0.99627
Faktor Kt =f(Gs,T) = 0.0125
Temperatur Correction (Ft) =-4.85+0.25T) = 2.50
Zero Correction (Fz) = 7.0
Meniscus correction (Fm) = 1
Gs Correction = 1.00
GRAIN SIZE DISTRIBUTION CURVE
Sieve Analysis .
y 44 #10 420 #40 760 #200 Hydrometer Analysis
I I I 1 1 1
100 p h 1 ! |
i i ' L i
90 1 T ] ] T 1
1 1 1 I I 1 I
1 | 1 1 ‘I-\\ ! I
80 1 1 1 1 1 1 1 I
IR ERNIEE \ !
70 | 1 1 | | | ! 1
S RN !
< 1 : 1 1 1 1 : 1
aQ 60 1 1 1 I I I ! 1
(_3 1 : ] 1 1 1 : k\ 1
1 1 1 1 1 1
3 %0 T BT :
g 40 1 : 1 1 1 1 : I
[ 1 ! 1 1 1 1 ! e
S 5 A N !
1 [ 1 1 1 1 1 1
i i e |
20 R :
1 : 1 1 1 1 : 1
10 i i IRRREIRN Y i
1 1 1 1 1 1 ! 1
0 1 1 1 I I I ! 1
100 10 1 0.1 0.01 0.001 0.0001
.
Gravel Sand Silt Clay

Diameter (mm)
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Uraian Satuan |Sampel 1|Sampel 2|Sampel 3

berat cawan kosong (gram) 36,33 38,45 34,63
berat sampel (gram) 517 5,14 5,11
berat sampel + cawan (gram) 41,50 43,59 39,74
berat cawan + sampel sebelum dioven (gram) 39.37 41.47 37.62
berat cawan+sampel setelah dioven (gram) 37,61 39,71 35,87
bahan kering (%0) 58,89 58,81 58,45
kadar air (%0) 41,11 41,19 41,55
kadar air rata-rata (%) 41,28

kadar abu (%) 2489 | 2456 | 24.28
kadar abu rata-rata (%) 24,57

kadar abu tanpa air (100% bahan kering) (%0) 42,25 | 41,76 | 41,53
kadar abu tanpa air (100% bahan kering) rata-rata (%) 41,85

bahan organik (%0) 34,01 | 34,25 | 34.17
bahan organik rata-rata (%) 34,14

bahan organik tanpa air (100% bahan kering) (%0) 57,75 | 58,24 | 58,47
bahan organik tanpa air (100% bahan kering) rata-rata (%) 58,15
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PROJECT : SOIL INVESTIGATION REPORT »
LOCATION : Gowa (Tanah Asli), Enrekang (Tanah Organik) g
TESTING : kompaksi
SAMPLE NO. : Tanah Asli + 10% Tanah Organik
TESTING METHOD :ASTM D 698/ D 1567 TESTED BY .M. Tagiyuddin & Mustafa
LABORATORY : HASANUDDIN UNIVERSITY DATE : September 2022
Berat tanah gram 2000 2000 2000 2000 2000 2000
Kadar air mula-mula % 0.00 0.00 0.00 0.00 0.00 0.00
Penambahan air ml 500 600 700 800 900 1000
Kadar air akhir % 25.00 30.00 35.00 40.00 45.00 50.00
Berat Isi Basah (Wet density)
No. Mould - 1 2 3 4 5 6
Berat Mould gram 1899 1899 1899 1899 1899 1899
Berat tanah basah + Mould gram 3082 3414 3572 3580 3519 3409
Berat tanah basah, Wyt gram 1183 1515 1673 1681 1620 1510
Volume Mould, Vimouis cm? 1004 1004 1004 1004 1004 1004
Berat Volume Basah ar/cm® 1.178 1.509 1.666 1.674 1.614 1.504
Kadar Air (Water Content)
No. Container - 1A 1B 2A 2B 3A 3B 4A 4B 5A 5B 6A 6B
Berat tanah basah + Container gram § 2922 12893 ¢ 50 | 4695} 2807 {2943 ! 30.11 | 3091 i 46.71 { 4556 46.08 44.75
Berat tanah kering + Container gram_| 25.61 | 2529 | 42.5 | 40.02 | 22.86 | 23.84 | 23.69 | 24.34 | 37.14 | 36.27 35.76 348
Berat container gram | 7.99 | 797 115451 1520 | 7.93 | 7.95 | 802 | 7.96 | 1594 | 1562 15.43 15.43
Kadar air % 20 21 127731 2792 | 3490 |3518 ¢ 4097 | 4011 : 4514 | 44.99 50.76 51.37
Kadar air rata-rata, w % 20.75 21.82 35.04 40.54 45.06 51.07
Berat Isi Kering ( Dry Density)
Berat tanah basah, Wit gram 1183 1515 1673 1681 1620 1510
Kadar air rata-rata, w % 20.75 21.82 35.04 4054 45.06 51.07
Berat kering
Wwet
Wdry = 7w | gram 979.69 1185.23 123891 1196.10 1116.74 999.57
(50)

Volume Mould cm? 1003.94 1003.94 1003.94 1003.94 1003.94 1003.94
Berat isi kering

iy griem? 0.976 1181 1.234 1191 1112 0.99

ydry =
V mould

gzav = gw/(w+(1/Gs)) gr/cm® 1.648 1.476 1.334 1.243 1.176 1.099

Grafik Hubungan Kadar Air dengan Berat Isi Tanah kering
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PROJECT :SOIL INVESTIGATION REPORT
LOCATION : Gowa (Tanah Asli), Enrekang (Tanah Organik)
TESTING : kompaksi
SAMPLE NO. : Tanah Asli + 20% Tanah Organik
TESTING METHOD :ASTM D 698/ D 1567 TESTED BY : M. Tagiyuddin & Mustafa
LABORATORY : HASANUDDIN UNIVERSITY DATE : September 2022
Berat tanah gram 2000 2000 2000 2000 2000 2000
Kadar air mula-mula % 0.00 0.00 0.00 0.00 0.00 0.00
Penambahan air ml 500 600 700 800 900 1000
Kadar air akhir % 25.00 30.00 35.00 40.00 45.00 50.00
Berat Isi Basah (Wet density)
No. Mould - 1 2 3 4 5 6
Berat Mould gram 1899 1899 1899 1899 1899 1899
Berat tanah basah + Mould gram 2959 3224 3372 3317 3358 3130
Berat tanah basah, Wyt gram 1060 1325 1473 1478 1459 1231
Volume Mould, Vimouts cm® 1004 1004 1004 1004 1004 1004
Berat Volume Basah ar/cm® 1.056 1.320 1.467 1472 1453 1.226
Kadar Air (Water Content)
No. Container - 1A 1B 2A 2B 3A 3B 4A 4B 5A 5B 6A 6B
Berat tanah basah + Container gram | 233 | 30.03 | 21.27 {2881} 2549 |2322} 4834 |36.98 4449 i 4666 627 : 7036
Berat tanah kering + Container gram | 2008 { 2553 | 17.95 {2392 | 20.84 {1916} 3924 {2901} 3572 3714} 46.14 : 5134
Berat container gram | 7.9 8.05 7.92 8.07 8.04 801 | 1562 | 952 | 1558 i 15251 1522 | 1544
Kadar air % 126441 2574 | 3310 |30.85| 3633 | 3641 | 3853 | 40.89 | 4355 | 4349 | 5356 | 52.98
Kadar air rata-rata % 26.09 31.98 36.37 39.71 4352 53.27
Berat Isi Kering ( Dry Density)
Berat tanah basah, W et gram 1060 1325 1473 1478 1459 1231
Kadar air rata-rata % 26.09 31.98 36.37 39.71 4352 53.27
Berat kering ;
el
Wdry = W gram 840.67 1003.97 1080.15 1057.91 1016.60 803.16
1+ —
[100 j
Volume Mould cm® 1003.94 1003.94 1003.94 1003.94 1003.94 1003.94
Berat isi kering
ydry = W oy griem® 0.837 1.000 1.076 1.054 1013 0.800
V mould
gzav = gw/(w+(1/Gs)) gricm? 1.468 1351 1.275 1.223 1.169 1.049
Grafik Hubungan Kadar Air dengan Berat Isi Tanah kering
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PROJECT : SOIL INVESTIGATION REPORT
LOCATION : Gowa (Tanah Asli), Enrekang (Tanah Organik) o
TESTING : kompaksi g
SAMPLE NO. : Tanah Asli + 30% Tanah Organik
TESTING METHOD :ASTM D 698/ D 1567 TESTED BY M. Tagiyuddin & Mustafa
LABORATORY : HASANUDDIN UNIVERSITY DATE : September 2022
Berat tanah gram 2000 2000 2000 2000 2000 2000
Kadar air mula-mula % 0.00 0.00 0.00 0.00 0.00 0.00
Penambahan air ml 600 700 800 900 1000 1100
Kadar air akhir % 30.00 35.00 40.00 45.00 50.00 55.00
Berat Isi Basah (Wet density)
No. Mould - 1 2 3 4 5 6
Berat Mould gram 1899 1899 1899 1899 1899 1899
Berat tanah basah + Mould gram 2982 3050 3100 3201 3325 3240
Berat tanah basah, Wyt gram 1083 1151 1201 1302 1426 1341
Volume Mould, Vinoutd com? 1004 1004 1004 1004 1004 1004
Berat Volume Basah qr/cm® 1.079 1.146 1.196 1.297 1.420 1.336
Kadar Air (Water Content)
No. Container - 1A 1B 2A 2B 3A 3B 4A 4B 5A 5B 6A 6B
Berat tanah basah + Container gram | 29.98 | 3145 | 32.89 | 2476 | 255 | 2822 2255 2115 | 2671} 2460 | 26.00 | 24.18
Berat tanah kering + Container gram § 27.00 { 2420 | 26.84 | 2086 | 21.2 232 {1812 17.08 | 2075 1930 | 19.68 : 1847
Berat container gram | 804 | 801 7.92 8.06 791 8.06 | 541 5.44 542 5.37 547 | 535
Kadar air % 1572 | 4478 | 3198 {3047 | 3236 | 3316|3485 3497 3883 3805 | 4448 | 4352
Kadar air rata-rata % 30.25 31.22 32.76 34.91 38.46 44.00
Berat Isi Kering ( Dry Density)
Berat tanah basah, W et gram 1083 1151 1201 1302 1426 1341
Kadar air rata-rata % 30.25 31.22 32.76 34.91 38.46 44.00
Berat kering ot

Wdry = w gram 831.48 877.13 904.67 965.09 1029.88 931.26

t (100 ]

Volume Mould om? 1003.94 1003.94 1003.94 1003.94 1003.94 1003.94
Berat isi kering

ydry = VW dry griem® 0.828 0.874 0.901 0.961 103 0.93

mould

gzav = gw/(w+(1/Gs)) gr/cm’® 1.430 1.410 1.380 1.341 1.280 1195

Grafik Hubungan Kadar Air dengan Berat Isi Tanah kering
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PROJECT : SOIL INVESTIGATION REPORT ?
LOCATION : Gowa (Tanah Asli), Enrekang (Tanah Organik) g
TESTING - kompaksi
SAMPLE NO. : Tanah Asli + 40% Tanah Organik
TESTING METHOD :ASTM D 698/ D 1567 TESTED BY ‘M. Tagiyuddin & Mustafa
LABORATORY : HASANUDDIN UNIVERSITY DATE : September 2022
Berat tanah gram 2000 2000 2000 2000 2000 2000
Kadar air mula-mula % 0.00 0.00 0.00 0.00 0.00 0.00
Penambahan air ml 600 700 800 900 1000 1100
Kadar air akhir % 30.00 35.00 40.00 45.00 50.00 55.00
Berat Isi Basah (Wet density)
No. Mould - 1 2 3 4 5 6
Berat Mould gram 1899 1899 1899 1899 1899 1899
Berat tanah basah + Mould gram 2615 2811 3033 3128 3026 2998
Berat tanah basah, W e gram 716 912 1134 1229 1127 1099
Volume Mould, Vimould cm® 1004 1004 1004 1004 1004 1004
Berat Volume Basah gricm? 0.713 0.908 1.130 1.224 1123 1.095
Kadar Air (Water Content)
No. Container - 1A 1B 2A 2B 3A 3B 4A 4B 5A 5B 6A 6B
Berat tanah basah + Container gram | 523 i 3892 | 3237 i3L72} 3217 | 293 | 3806 29.05 | 3228 33 48.09 {4816
Berat tanah kering + Container gram | 4552 i 334 26.85 {2626 | 2545 | 2343 | 2901 | 22.62 | 2463 | 2503 i 37.25 | 37.25
Berat container gram | 15.64 i 8.06 802 806 | 798 | 803! 81 | 808 | 814 | 807 | 1559 | 1546
Kadar air % 22.69 { 21.78 | 29.31 {30.00; 3847 | 3812} 4328 4422 | 4639 { 46.99 | 50.05 i 50.07
Kadar air rata-rata % 22.24 29.66 38.29 4375 46.69 50.06
Berat Isi Kering ( Dry Density)
Berat tanah basah, W et gram 716 912 1134 1229 1127 1099
Kadar air rata-rata % 22.24 29.66 38.29 4375 46.69 50.06
Berat kering ot

wary =—= gram | 58575 703.39 820.01 854.95 768.27 732.39

t (100 j

Volume Mould com? 1003.94 1003.94 1003.94 1003.94 1003.94 1003.94
Berat isi kering

ydry = VW dry griem® 0583 0.701 0.817 0.852 0.765 0.730

mould

gzav = gw/(w+(1/Gs)) gricm® 1.444 1.304 1172 1101 1.067 1.030

Grafik Hubungan Kadar Air dengan Berat Isi Tanah Kering
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PROJECT : SOIL INVESTIGATION REPORT 2
LOCATION : Gowa (Tanah Asli), Enrekang (Tanah Organik) g
TESTING - kompaksi
SAMPLE NO. : Tanah Asli + 50% Tanah Organik
TESTING METHOD :ASTM D 698/ D 1567 TESTED BY ‘M. Tagiyuddin & Mustafa
LABORATORY : HASANUDDIN UNIVERSITY DATE : September 2022
Berat tanah gram 2000 2000 2000 2000 2000 2000
Kadar air mula-mula % 0.00 0.00 0.00 0.00 0.00 0.00
Penambahan air ml 500 600 700 800 900 1000
Kadar air akhir % 25.00 30.00 35.00 40.00 45.00 50.00
Berat Isi Basah (Wet density)
No. Mould - 1 2 3 4 5 6
Berat Mould gram 1899 1899 1899 1899 1899 1899
Berat tanah basah + Mould gram 2666 2798 2881 3006 3076 3052
Berat tanah basah, W gram 767 899 982 1107 1177 1153
Volume Mould, Vimoua cm? 1004 1004 1004 1004 1004 1004
Berat Volume Basah qgr/cm® 0.764 0.895 0.978 1.103 1172 1.148
Kadar Air (Water Content)
No. Container - 1A 1B 2A 2B 3A 3B 4A 4B 5A 5B 6A 6B
Berat tanah basah + Container gram {39.09 i 3243 | 3093 | 2637 | 3193 | 3447 | 4693 : 4311 | 4221 : 4892 5029 i 487
Berat tanah kering + Container gram {3145 264 | 2457 | 211 | 2471 2649|3532 3266 3078 3797 :3827: 3711
Berat container gram | 543 i 533 5.44 5.45 54 5.36 | 8.06 8.02 8.06 15.64 | 1546 | 15.06
Kadar air % 29.36 | 2862 | 3325 | 3367 | 37.39 | 37.77 | 4259 | 4241 5031 49.04 5270 5256
Kadar air rata-rata % 28.99 33.46 37.58 42.50 49.67 52.63
Berat Isi Kering ( Dry Density)
Berat tanah basah, W gram 767 899 982 1107 1177 1153
Kadar air rata-rata % 28.99 33.46 37.58 4250 49.67 52.63
Berat kering
Wdry = Wwet
= w gram 594.62 673.61 71378 776.84 786.38 755.43
1+ —
[100 j
Volume Mould cm? 1003.94 1003.94 1003.94 1003.94 1003.94 1003.94
Berat isi kering
sdry = Voo gren | 0592 0671 0711 077 078 075
\ mould
gzav = gw/(w+(1/Gs)) gricm’ 1.266 1.198 1142 1.081 1.003 0.974
Grafik Hubungan Kadar Air dengan Berat Isi Kering Tanah
1.40 4
1.30 4
1.20 A
E 1.10 4
2 1.00 A
g
c 0.90 1
ZAV
8
‘» 0.80 A ® Nilai Kepadatan
©
5 0.70 A
m
0.60 -
0.50 A
0.40 T

27.00 29.00 31.00 33.00 35.00 37.00 39.00 41.00 43.00 45.00 47.00 49.00 51.00 53.00 55.00
Kadar Air (%9




DIRECT SHEAR TEST RESULTS

Shear Deformation, dv (cm)

PROJECT : SOIL INVESTIGATION REPORT ?
LOCATION . Sampel Tanah Organik ( Enrekang ), Sampel Tanah Asli ( Gowa )
NO SAMPLE : 10% T.Oragnik + 6% Bakteri + T.Asli
QUARRY : Pemeraman 0 Hari
TESTING METHOD  : ASTM D 3080-72 TESTED BY : Mustafa
LABORATORY : HASANUDDIN UNIVERSITY DATE . Oktober 2022
Sample Size : Proving Ring Calibration = 122 kg/dv
Diameter Sample = 5.96 cm Displacement Rate = kg/div
Height of Sample = 2.18 cm c = 028 kgem’
Area of Sample = 27.90 om’ 9 = 2
TestNo. Test (1) Test (2) Test (3)
Normal
P1= 10.00 k P1= 20.00 k P1= 40.00 k
Load g 9 g
N |
oma o1= 0.36 kg/(_;m2 o1= 0.72 kg/(;m2 ol= 1.43 kg/cm2
Stress
= = 3 — = — =
S 2 Lo 2 S 2 S
[} = (=) =~ (=) S~ (=24
£ © = @ = @ =
8 e » e » e »
© o 124 o 174 o 173
= [ @ [ o - o
@ ] ] © ] © »n
(=) [} s [} ol [5] —
—_ = © = © = (1]
© w (] w [} wn [}
2 & & &
[%2]
0.00 0.000 0.000 0.000 0.000 0.000 0.000
0.05 4.880 0.175 5.490 0.197 6.710 0.241
0.10 6.100 0.219 9.760 0.350 10.980 0.3%
0.15 8.540 0.306 13.420 0.481 14.640 0.525
0.20 9.760 0.350 15.860 0.568 17.690 0.634
0.25 9.150 0.328 18.300 0.656 19.520 0.700
0.30 7.320 0.262 15.860 0.568 21.960 0.787
0.35 6.710 0.241 14.640 0.525 20.130 0.722
Shear Stress vs Normal Stress Shear Stress vs Shear Deformation
0.90 —6— o1 =0.36 kg/cm2 1~qp
0'80 —e— o1 =0.72 kg/em2 1.00 y=0-3747x+0-2842_p
0.70 —8— o1 =1.43 kg/cm2 — 90
E o060 / 75\ g 80 {/
2 os0 o S~ = 70 ,/
g 0240 V4 £ 60 */
3 030 Y/ A N £ 50 yd
2 020 v S & 40 /q§
7] . *
0.10 //, 0.30 /_ _X.'_ S E—
0.00 0.20 -
0.0 0.2 0.4 0.0 0.5 1.0 15 2.0 2.5

Normal Stress, (kg/cm?)
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DIRECT SHEAR TEST RESULTS

0.0

0.2 0.4

Shear Deformation, dv (cm)

0.0

10

Normal Stress, (kg/cm?)

PROJECT : SOIL INVESTIGATION REPORT ?
LOCATION . Sampel Tanah Organik ( Enrekang ), Sampel Tanah Asli ( Gowa )
NO SAMPLE : 10% T.Oragnik + 6% Bakeri + T.Asli
QUARRY : Pemeraman 7 Hari
TESTING METHOD  : ASTM D 3080-72 TESTED BY Mustafa
LABORATORY : HASANUDDIN UNIVERSITY DATE Okfober 2022
Sample Size : Proving Ring Calibration = 122 kg/div
Diameter Sample = 5.95 cm Displacement Rate = kg/div
Height of Sample = 2.16 cm c = 03 kg/cm2
Area of Sample = 27.81 om’ 9 = 24 -
TestNo. Test (1) Test (2) Test (3)
N |
omal | pp= 10.00 kg PI= 2000 kg P1=  40.00 kg
Load
Normal
ol= 0.36 2 ol= 0.72 ? ol= 1.44 ?
Stress kg/cm kg/cm kg/cm
S
= — sy — sy — sy
= g S 3 9 g S
2 - 2 g 2 - 2
] o e 2] e o e
© o 2] o 173 o 1%}
- i 15} i @ i 5}
g @ 2 @ 2 » 2
= n w w
(2]
0.00 0.000 0.000 0.000 0.000 0.000 0.000
0.05 3.660 0.132 4.270 0.154 4.270 0.154
0.10 6.710 0.241 6.710 0.241 6.710 0.241
0.15 9.760 0.351 9.760 0.351 10.980 0.395
0.20 12.200 0.439 12.200 0.439 15.250 0.548
0.25 10.980 0.395 13.420 0.483 18.910 0.680
0.30 8.540 0.307 17.080 0.614 21.960 0.790
0.35 7.320 0.263 19.520 0.702 25.010 0.899
0.40 0.000 0.000 21.960 0.790 26.840 0.965
0.45 0.000 0.000 19.520 0.702 23.180 0.834
Shear Stress vs Normal Stress Shear Stress vs Shear Deformation S
1.20 135
—— 01 =0.36 kglem2 125 y=0.453IX + 0.351/
1.00 [— _ 115
R —®—01=0.72 kglcm2 BN /
T N E w05 ,
S 0.80 [~ —=—o1 =144 kglcm2 % ,{
E] //://‘ D 95 /
"y 8 185
§ 000 /I:</ % 275 hd
2 040 ~ 5 65 / @)\
E / \ % 255 //_ B e —
(%]
0.20 045 /,
0.00 038 15 20 25
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DIRECT SHEAR TEST RESULTS

Shear Deformation, dv (cm)

PROJECT : SOIL INVESTIGATION REPORT ?;‘
LOCATION : Sampel Tanah Organik ( Enrekang ), Sampel Tanah Asli ( Gowa )
NO SAMPLE : 10% T.Oragnik + 6% Bakteri + T.Asli
QUARRY : Pemeraman 14 Hari
TESTING METHOD  : ASTM D 3080-72 TESTED BY . Mustafa
LABORATORY : HASANUDDIN UNIVERSITY DATE . Okiober 2022
Sample Size : Proving Ring Calibration = 122 kg/dv
Diameter Sample = 5.86 cm Displacement Rate = kg/div
Height of Sample = 214 cm c = 070 kgom’
Area of Sample = 26.97 om’ 9 = 17 °
TestNo. Test (1) Test (2) Test (3)
N I
omal | pq= 10.00 kg P1 20.00 kg P1= 4000 kg
Load
Normal
ol= 0.37 ? 1 0.74 2 ol= 148 ?
Stress kglem o kglem kglem
= = 3 —~ &3 —~ 3
= [ o [ o [) o
@ = > = > < >
£ @ =3 @ =3 @ =
3 14 » 14 » 1< »
© o (2] o 173 o (2]
= i o i o - )
k%) & » © 7] © »
o [y [ [ [ 5] —
— = (1] = © = ©
g @ 2 @ 2 @ 2
= wn w w
wn
0.00 0.000 0.000 0.000 0.000 0.000 0.000
0.05 1.220 0.045 3.050 0.113 4.270 0.158
0.10 3.660 0.136 4.880 0.181 7.930 0.294
0.15 7.930 0.294 8.540 0.317 9.150 0.339
0.20 13.420 0.498 13.420 0.498 14.640 0.543
0.25 18.300 0.679 20.130 0.746 21.960 0.814
0.30 20.740 0.769 24.400 0.905 25.620 0.950
0.35 15.860 0.588 26.840 0.995 29.280 1.086
0.40 12.200 0.452 24.400 0.905 30.500 1.131
0.45 0.000 0.000 23.180 0.859 28.060 1.040
0.50 0.000 0.000 0.000 0.000 0.000 0.000
Shear Stressvs Normal Stress
1.20 T 155 7— Shear Stress vs Shear Deformation
T N
1.00 [ —e—o1=074 135
- e /\\e =~ y = 0.305x + 0.701
Ng —8—01 =148 §
S 0.80 kglem2 ) 115
< | //;//\ a
= a . -
§ 0.60 / \ g 0.95 /\
g 0.40 5 0.75 {{_ E i A
2 & Y
0.20 055 C
0.00 0.35
0.0 0.2 04 0.0 05 10 15 20 25

Normal Stress, (kg/cm?)
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DIRECT SHEAR TEST RESULTS

Shear Deformation, dv (cm)

PROJECT : SOIL INVESTIGATION REPORT
LOCATION : Sampel Tanah Organik ( Enrekang ), Sampel Tanah Asli ( Gowa )
NO SAMPLE : 10% T.Oragnik + 6% Bakteri + T.Asli
QUARRY : Pemeraman 28 Hari
TESTING METHOD  : ASTM D 3080-72 TESTED BY . Mustafa
LABORATORY : HASANUDDIN UNIVERSITY DATE . Oktober-November 2022
Sample Size : Proving Ring Calibration = 122 kg/dv
Diameter Sample = 5.84 cm Displacement Rate = kg/div
Height of Sample = 2.15 cm c = 073 kgem’
Area of Sample = %79  om’ ¢ = 19
TestNo. Test (1) Test (2) Test (3)
Normal
P1= 10.00 ki P1= 20.00 k P1= 40.00 k
Load g g g
Normal
ol= 0.37 2 1= 0.75 2 ol= 149 2
Stress kglcm () kglcm kg/cm
= — = — e — =
= [=) S [=) S [=) S
g =5 E; = E’ = E’
g S e S e S e
5 2 8 £ 8 2 8
2 & 7] & »n & »n
= 2 s 2 & 2 T
g 2 2 @ 2 » 2
5 w w w
0.00 0.000 0.000 0.000 0.000 0.000 0.000
0.05 0.366 0.014 1.098 0.041 1.830 0.068
0.10 1.342 0.050 3.050 0.114 6.222 0.232
0.15 2.806 0.105 4.880 0.182 7.198 0.269
0.20 3.538 0.132 6.710 0.250 10.980 0.410
0.25 7.442 0.278 13.420 0.501 18.300 0.683
0.30 15.250 0.569 21.350 0.797 26.840 1.002
0.35 19.520 0.729 28.060 1.048 29.280 1.093
0.40 21.960 0.820 25.620 0.956 30.500 1.139
0.45 19.520 0.729 0.000 0.000 32.940 1.230
0.50 0.000 0.000 0.000 0.000 28.060 1.048
Shear Stress vs Normal Stress Shear Stress vs Shear Deformation
1.40 ) 03‘ 155
——01=037
| N -
1.20 — é%/imozjs /n/‘/ \ . 135 y=0.3486x + D.728,7
- L kglem2 S~ T ~
¢ 1.00 —8—01=149 N S /
% kglcm2 / / E 115 >
=~ 0.80 ~ = *
g 0.60 // / / S 005 ,/
2 0 &
: : o\
& 0.40 ///;/// o o7 L/_f___'___
< 7} 4&
v 0.20 %/ 055
0.00 ® 035
0.0 0.2 0.4 00 05 10 15 20 25

Normal Stress, (kg/cm?)




