LAMPIRAN 1

1. Analisa Data Atterberg Limit

FAKULTAS TEKNIK UNIVERSITAS INDONESIA
LABORATORIUM MEKANIKATANAH
Kampus Ul - Depok 16424 Telp. (021)7270029, 78849102 Fax. (021)7270028

ATTERBERG LIMITS DETERMINATION

Proyek = Kaoline filler super 325 mesh No. Pekerjaan = ---

Lokasi proyek = Lab. Mektan FT-Ul No. Boring = --- No. Sampel = 1
Deskripsi tanah = kaoline, warna putih Kedalaman = ---

Diuji oleh = Tim skripsi kaoline Tanggal Pengujian = 21 Juli 2008

Liquid Limit Determination

No. Can Unit 1 2 3 4 5
Berat can (9r) 6.34 8.13 7.87 7.94 8.15
Berat tanah basah + can (gr) 26.13 27.74 27.22 25.11 36.57
Berat tanah kering + can (9r) 14.87 18.99 19.11 18.00 24.94
Berat air (gr) 11.26 8.75 8.11 7.1 11.63
Berat tanah kering (gr) 8.53 10.86 11.24 10.06 16.79
Kadar air (w) (%) 132.00 80.57 72.15 70.68 69.27
Jumlah ketukan (N) 1 20 31 42 50
Catatan : data no.1 pada LL diabaikan dalam grafik, karena menyimpang terlalu jauh.
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Flow Index (Fl) = -27.90 (%)
Liquid Limit (LL) = 76.80 (%)
Plastic Limit (PL) = - (%)
Plasticity Index (PI) = - (%)
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FAKULTAS TEKNIK UNIVERSITAS INDONESIA
LABORATORIUM MEKANIKATANAH

Kampus Ul - Depok 16424 Telp. (021)7270029, 78849102 Fax. (021)7270028

ATTERBERG LIMITS DETERMINATION

Proyek = Kaoline filler super 325 mesh

Lokasi proyek = Lab. Mektan FT-Ul

Deskripsi tanah = kaoline, warna putih

Diuji oleh = Tim skripsi kaoline

Liquid Limit Determination

No. Pekerjaan = ---

No. Boring = ---

No. Sampel = 2

Kedalaman = ---
Tanggal Pengujian = 21 Juli 2008

No. Can Unit 1 2 3 4 5
Berat can (gr) 8.80 8.63 SN 8.73 9.11
Berat tanah basah + can (9 19.93 16.53 20.13 22.02 20.81
Berat tanah kering + can (gr) 14.67 13.04 15.35 16.38 16.04
Berat air (gr) 5.26 3.49 4.78 5.64 4.77
Berat tanah kering (9r) 5.87 4.41 6.02 7.65 6.93
Kadar air (w) (%) 89.61 79.14 79.40 73.73 68.83
Jumlah ketukan (N) 10 21 32 39 52

Catatan :
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Jumlah Ketukan (N)
Flow Index (FI) = -26.80 (%)
Liquid Limit (LL) = 78.90 (%)
Plastic Limit (PL) = 38.40 (%)
Plasticity Index (Pl) = 40.50 (%)
Plastic Limit Determination
No. Can Unit 1 2
Berat can (gr) 21.49 12.82
Berat tanah basah + can (gr) 39.65 29.76
Berat tanah kering + can (gr) 34.60 25.07
Berat air (gr) 5.05 4.69
Berat tanah kering (9r) 13.11 12.25
Kadar air (w) (%) 38.52 38.29

Catatan :

Pengujian kuat geser..., Taufik Hidayat, FT Ul, 2008
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FAKULTAS TEKNIK UNIVERSITAS INDONESIA
LABORATORIUM MEKANIKATANAH
Kampus Ul - Depok 16424 Telp. (021)7270029, 78849102 Fax. (021)7270028

ATTERBERG LIMITS DETERMINATION

Proyek = Kaoline filler super 325 mesh No. Pekerjaan = ---

Lokasi proyek = Lab. Mektan FT-Ul No. Boring = --- No. Sampel = 3

Deskripsi tanah = kaoline, warna putih Kedalaman = ---

Diuji oleh = Tim skripsi kaoline Tanggal Pengujian = 21 Juli 2008

Liquid Limit Determination
No. Can Unit 1 2 ) 4 5
Berat can (gr) 9.14 8.00 8.00 8.47 8.04
Berat tanah basah + can (gr) 26.43 18.39 19.73 23.53 26.55
Berat tanah kering + can (gr) 18.29 13.89 14.84 17.29 18.94
Berat air (gr) 8.14 4.50 4.89 6.24 7.61
Berat tanah kering (9r) 9.15 5.89 6.84 8.82 10.90
Kadar air (w) (%) 88.96 76.40 71.49 70.75 69.82
Jumliah ketukan () 12 22 32 42 49

Catatan :
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Flow Index (Fl) = -31.30 (%)
Liquid Limit (LL) = 77.10 (%)
Plastic Limit (PL) = - (%)
Plasticity Index (Pl) = - (%)
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FAKULTAS TEKNIK UNIVERSITAS INDONESIA
LABORATORIUM MEKANIKATANAH
Kampus Ul - Depok 16424 Telp. (021)7270029, 78849102 Fax. (021)7270028

ATTERBERG LIMITS DETERMINATION

Proyek = Kaoline filler super 325 mesh No. Pekerjaan = -
Lokasi proyek = Lab. Mektan FT-Ul No. Boring = --- No. Sampel = 4
Deskripsi tanah = kaoline, warna putih Kedalaman = ---
Diuji oleh = Tim skripsi kaoline Tanggal Pengujian = 22 Juli 2008
Liquid Limit Determination
No. Can Unit 1 2 <) 4 5
Berat can (9r) 9.11 8.72 8.48 8.76 9.31
Berat tanah basah + can (9r) 17.97 19.56 23.79 23.53 23.73
Berat tanah kering + can (gr) 13.79 14.77 17.27 17.38 17.86
Berat air (gr) 4.18 4.79 6.52 6.15 5.87
Berat tanah kering (9r) 4.68 6.05 8.79 8.62 8.55
Kadar air (w) (%) 89.32 7917 7418 71.35 68.65
Jumlah ketukan (N) 12 22 29 39 52
Catatan :
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Flow Index (Fl) = -32.90 (%)
Liquid Limit (LL) = 77.90 (%)
Plastic Limit (PL) = 40.17 (%)
Plasticity Iindex (Pl) = 37.73 (%)
Plastic Limit Determination
No. Can Unit 1 2
Berat can (gr) 20.95 13.06
Berat tanah basah + can (9r) 38.65 30.12
Berat tanah kering + can (gr) 33.62 25.19
Berat air (gr) 5.03 4.93
Berat tanah kering (gr) 12.67 12.13
Kadar air (w) (%) 39.70 40.64

Catatan :

Pengujian kuat geser..., Taufik Hidayat, FT Ul, 2008




Laboratorium Mekanika Tanah
Departemen Sipil, Fakultas Teknik Universitas Indonesia
Depok 16424 Telp. +62 21 788 49102, Fax. +62 21 788 49102

ATTERBERG LIMIT
PROYEK TANGGAL
Skripsi Kaoline 21-22 Juli 2008
LOKASI DIUJI OLEH
Lab. Mektan FT-Ul Tim Kaoline
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No. Bor Simbol
(m) (%) (%) (%) Classification
#1 76.80 -
#2 78.90 38.40 | 40.50 OH/MH
#3 77.10 -
#4 77.90 | 40.17 | 37.73 OH/MH
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2. Analisa Data Specivic Gravity

FAKULTAS TEKNIK UNIVERSITAS INDONESIA
LABORATORIUM MEKANIKATANAH
Kampus Ul - Depok 16424 Telp. (021)7270029, 78849102 Fax. (021)7270028

SPECIFIC GRAVITY DARI TANAH SOLID (Gs)

Proyek = Kaoline filler super 325 mesh No. Pekerjaan = ---

Lokasi proyek = Lab. Mektan FT-Ul No. Boring = --- No. Sampel = ---

Deskripsi tanah = kaoline, warna putih Kedalaman = ---

Diuji oleh = Tim skripsi kaoline Tanggal Pengujian = 23 Juli 2008
NO. TES Unit 1 2 3 4
Vol. piknometer pada 20°C (mL) 500 500 500 500
Metode air removal ' dididihkan dididinkan | dididihkan | dididihkan
Berat piknometer + air + tanah = W ¢ (ar) 718.29 718.15 727.44 726.16
Temperatur pada saat penguijian, °C 29 29 29 29
Berat piknometer + air 2 = W, (9r) 656.65 656.43 665.75 664.40
No. evaporate dish 1 2 7 8
Berat evaporate dish + tanah kering (gr) 402.29 407.95 418.23 394.76
Berat evaporate dish (ar) 302.27 307.92 318.08 294.71
Berat tanah kering = W (ar) 100.02 100.03 100.15 100.05
Wy =Ws + Wey - W (o) 38.38 38.31 38.46 38.29
Nilai o. pada temperatur pengujian 0.99598 0.99598 0.99598 0.99598
Gs=aWs/W, 2.596 2.601 2.594 2.602
Gs Rata-rata 2.598

Keterangan :

' mengindikasikan pengeluaran udara dengan divakum atau dengan aspirator.

e Wy, adalah berat piknometer yang diisi air yang kuantitasnya sama dengan cairan pendispersi
yang telah ditambahkan pada campuran air-tanah dan pada temperatur yang sama.

Catatan :

Gs rata-rata dari tanah solid = 2.598

Pengujian kuat geser..., Taufik Hidayat, FT Ul, 2008



3. Analisa Data Hydrometer

FAKULTAS TEKNIK UNIVERSITAS INDONESIA
LABORATORIUM MEKANIKATANAH
Kampus Ul - Depok 16424 Telp. (021)7270029, 78849102 Fax. (021)7270028

GRAIN SIZE ANALYSIS - HIDROMETER METHOD

Proyek = Kaoline filler super 325 mesh
Lokasi proyek = Lab. Mektan FT-Ul

Tanggal Pengujian = 24 - 25 Juli 2008
No. Pekerjaan = -

Deskripsi tanah = kaoline, warna putih No. Boring = --- No. Sampel = -
Diuji oleh = Tim skripsi kaoline Kedalaman = -
Hidrometer analysis
No. hidrometer = 1 Gs tanah = 2.598 Koreksi nol = 4
Agen pendispersi = Water glass a = 1.012 Koreksi meniskus = 1
Berat pendispersi = 40 gr Berat tanah (Ws) = 50 gr
Actual [ Corr. Hyd. corr.
Wakt
aktupembacaan |\ | Temp. | Cr | Hyd | Hyd | % |omyfor| L Lt K D
Tanggal| Jam |berjalan| °C reading | reading | Finer | meniskus (mm)
(menit) R, R. R
2-ul08| 1005 | 1 | 285 | 276 | 53 | 51.76 | 1048 | 54 7.4 | 7.400 | 0.0126 | 0.034
10:06 2 28.5 2.76 53 51.76 104.8 54 74 3.700 | 0.0126 | 0.024 |
10:07 3 | 285 | 276 | 527 | 5146 | 1042 | 537 75 | 2.500 | 0.0126 | 0.020 |
10:08 | 4 | 285 | 276 | 522 | 5096 | 1082 | 532 | 76 | 1.900 | 0.0126| 0.017
10112 | 8 285 | 276 | 52 | 5076 | 1028 | 53 | 7.6 | 0.950 | 0.0126 | 0.012
1019 | 15 | 285 | 276 | 49 | 47.76 | 96.7 | 50 8.1 | 0.540 | 0.0126 | 0.009 |
10:34 30 285 2.76 45 43.76 88.6 46 88 [ 0.293 0.0126 | 0.007
11:04 | 60 | 285 | 276 | 40 | 3876 | 785 | 41 96 | 0.160 | 0.0126 | 0.005
12:04 | 120 | 29 | 308 | 35 | 3408 | 690 | 36 | 104 | 0087 | 0.0125| 0.004
14:04 | 240 | 295 | 342 | 29 | 2842 | 575 30 114 | 0.048 | 0.0125 | 0.003
18:04 480 -
. 2:04 960 -
25-Ju-08| 10:04 | 1440 | 28 248 | 165 | 1498 | 303 | 175 | 134 | 0.009 | 0.0126 | 0.001
Catatan : R, =R, - (koreksinol) + C 1 % finer=R;.(a) /W D = K.V(L/t)
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100 b e??‘: b‘?b o‘?"'@ !
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.+ 60 4 ; | y .
g | Deskripsi visual tanah :
b Putih
£
& 404 Klasifikasi tanah :
Clayey Silt
20 Sistem klasifikasi :
Unified
0 it - i Pt
100 0 " 1 © o 001 " 0,001 0.0001
Grain diameter (mm)
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FAKULTAS TEKNIK UNIVERSITAS INDONESIA

LABORATORIUM MEKANIKATANAH

Kampus Ul - Depok 16424 Telp. (021)7270029, 78849102 Fax. (021)7270028

GRAIN SIZE ANALYSIS - HIDROMETER METHOD

Proyek = Kaoline filler super 325 mesh

Lokasi proyek = Lab. Mektan FT-Ul

Tanggal Pengujian = 24 - 25 Juli 2008
No. Pekerjaan = ---

Deskripsi tanah = kaoline, warna putih No. Boring = — No. Sampel = ---
Diuji oleh = Tim skripsi kaoline Kedalaman = —
Hidrometer analysis
No. hidrometer = 1 Gs tanah = 2.598 Koreksi nol = 4
Agen pendispersi = Water glass a = 1.012 Koreksi meniskus = 1
Berat pendispersi = 40 gr Berat tanah (W) = 50 gr
Actual | Corr. Hyd. corr.
Wakt
aktu pembacaan |\t | Temp. | Cr | Hyd. | Hyd. % |onyfor| L Lt K D
Tanggal| Jam |berjalan °C reading | reading | Finer | meniskus (mm)
(menit) Ra R, R
| 24-u-08| 10:20 | 1 285 | 276 | 54 | 5276 | 1068 | 55 73 | 7.300 | 0.0126 | 0.034
10:21 2 285 2.76 53.3 52.06 | 105.4 54.3 7.4 3.700 | 0.0126 | 0.024
10:22 3 28.5 2.76 52.9 51.66 | 104.6 53.9 7.5 2.500 | 0.0126 | 0.020 |
B 10:23 4 285 276 | 525 51.26 | 103.8 53.5 7.5 1.875 | 0.0126 | 0.017
10:27 8 28.5 2.76 517 50.46 | 102.2 52.7 7.7 0.963 | 0.0126 | 0.012 |
10:34 15 28.8 2.95 49 47.95 97.1 50 8.1 0.540 | 0.0125 | 0.009
10:49 30 28.8 2.95 45 43.95 89.0 46 8.8 0.293 | 0.0125 | 0.007 |
11:19 60 28.8 2.95 39.7 38.65 78.2 40.7 9.6 0.160 | 0.0125 | 0.005
12:19 120 29 3.08 34.1 33.18 67.2 35.1 10.5 0.088 | 0.0125 | 0.004 |
14:19 240 30 3.80 | 292 29.00 58.7 30.2 11.3 0.047 | 0.0124 | 0.003 |
18:19 480
2:19 960
| 25-Jul-08| 10:19 | 1440 | 28 248 | 165 | 1498 | 303 | 175 | 134 | 0.009 | 0.0126 | 0.001
Catatan : R, =R, - (koreksinol) + C 1 % finer = Rc.(a) / W D = K.V(L/t)
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FAKULTAS TEKNIK UNIVERSITAS INDONESIA

LABORATORIUM MEKANIKATANAH

Kampus Ul - Depok 16424 Telp. (021)7270029, 78849102 Fax. (021)7270028

GRAIN SIZE ANALYSIS - HIDROMETER METHOD

Proyek = Kaoline filler super 325 mesh

Lokasi proyek = Lab. Mektan FT-Ul

Tanggal Pengujian = 24 - 25 Juli 2008
No. Pekerjaan =

Deskripsi tanah = kaoline, warna putih No. Boring = --- No. Sampel = ---
Diuji oleh = Tim skripsi kaoline Kedalaman = ---
Hidrometer analysis
No. hidrometer = 1 Gs tanah = 2.598 Koreksi nol = 4
Agen pendispersi = Water glass a = 1.012 Koreksi meniskus = 1
Berat pendispersi = 40 gr Berat tanah (W) = 50 ar
Actual | Corr. Hyd. corr.
Wakt baca:
aktupembacaan | \voktu | Temp. | Cr | Hyd. | Hyd. | % |onyfor| L Lit K D
Tanggal| Jam |berjalan °C reading | reading | Finer | meniskus (mm)
(menit) R, R. R
24-u-08| 10:45 | 1 | 288 | 295 | 54 | 5295 | 1072 | 55 73 | 7.300 | 0.0125 | 0.034 |
1046 | 2 | 288 | 295 53 | 5195 | 1052 | 54 74 | 3700 | 0.0125 | 0.024 |
10:47 3 288 | 295 52.8 51.75 | 104.8 53.8 7.5 2.500 | 0.0125 | 0.020
10:48 4 28.8 2.95 52 50.95 | 103.2 53 | 76 1.900 | 0.0125 | 0.017
10:52 8 28.8 2.95 51.2 50.15 | 101.5 52.2 7.7 0.963 | 0.0125 | 0.012
10:59 15 28.8 2.95 48 46.95 95.1 49 8.3 0.553 | 0.0125 | 0.009
11:14 30 28.8 295 | 442 43.15 87.4 452 8.9 0.297 | 0.0125 | 0.007
11:44 60 28.8 2.95 39.2 38.15 77.2 40.2 9.7 0.162 | 0.0125 | 0.005
12:44 120 29 3.08 33.8 32.88 66.6 | 34.8 10.6 0.088 | 0.0125 | 0.004
14:44 | 240 30 3.80 28 27.80 56.3 29 11.5 0.048 | 0.0124 | 0.003
18:44 | 480 ) -
2:44 960 ) b | -
25-Jul-08| 10:44 | 1440 | 28.1 2.53 165 | 15.03 | 30.4 17.5 | 134 | 0.009 | 0.0126 | 0.001
Catatan : R. =R, - (koreksinol) + C 1 % finer = R ,.(a) / W D = K.(L/t)
<< GRAVEL S‘AND - SILT CLAY >>
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4. Analisa Data Pembuatan Benda Uji

MONITORING PEMBUATAN BENDA UJI

Hari / Tanggal = 13-Oct-08 Kadar air aktual W aet --> (c-d)/(d-b) = 97.56 %
Jenis tanah = Kaoline murni Ywet —-> (C-D)/a = 1.393 gr/cm3
Tegangan preloading (Pc) = 100 kPa Vary = Ywet/(1+Waer) = 0.705 gr/cm3
Alat untuk preloading = Rowe Cell Specific Gravity (GS) = 2.598
Kode sampel = #1-B VW > (fwerYa)w = 0.688 cm3/cm3 sampel
Kadar air renc. Sbim. preloading (w,) = 100 % Vs > 14,/(GS xyy) = 0.271 cm3/cm3 sampel
o e o= 15.2 cm V.v ->1-Vs = 0.729 cm3/cm3 sampel
[ H= 17.8 cm Derajat kejenuhan (DS) —> Vw/Wv = 0.945
Kondisi sebelum preloading : Angka pori (€) --> Vv/Vs = 2.683
(a) Volume cetakan (can) = 79.10 cm3 Porositas (n) --> W/V = 0.729
(b) Berat cetakan = 9.45 gr
() Berat cetakan +wet soil = 119.67 gr
(d) Berat cetakan +dry soil = 65.24 gr
[ 1dv=_0.01mm 1dv=__ 001mm |
Waktu Waktu Berjalan Elevasi el F Kecepatan Penurunfzn Kec. Penu-
Elev.(H)| Bacaan Dial (AH) Penurunan (Ah) Durasi (At) runan (v) Catatan
(hari) (jam) (jam) (hari) (1/hari) (mm) (dv) | (mm) (mm) (div) | (mm) | (detik) (hari) (mm/hari)
13-Oct-08 | 14:30| 0:00:00 0.000 ~| 79.00 27| 027 0 = = = = S
15:00{ 0:30:00 0.021 48| 58.87| 2040| 20.40 -20.13 10{ 0.10 18.28| 0.0002{ 472.648
15:30| 1:00:00 0.042 24| 51.87| 2740| 27.40 -27.13 10| 0.10] 27.60| 0.0003| 313.043
16:00{ 1:30:00 0.063 16| 46.47| 3280| 32.80 -32.53 5| 005/ 2385/ 0.0003] 181.132
14-Oct-08 | 10:00| 19:30:00 0.813 1.231 43.37| 3590{ 35.90 -35.63 - 3.10 - 0.7500 4.133
15-Oct-08 | 10:00| 43:30:00 1.813 0.552| 40.67| 3860/ 38.60 -38.33 - 2.70 - 1.8125 1.490
16-Oct-08 | 12:00{ 69:30:00 2.896 0.345| 40.63| 3864| 38.64 -38.37 - 0.04 - 2.8958 0.014
17-0ct-08 | 13:30| 95:00:00f 3.958| 0.253| 40.60| 3867 38.67 -38.40| - 0.03 - 3.9583 0.008
20-Oct-08 | 10:00 163:30:00 6.813 0.147{ 40.59| 3868| 38.68 -38.41 - 0.01 - 6.8125 0.001
Kadar air w --> (c-d)/(d-b) = 58.81 %
Twet > (C-D)/a = 1.833 gr/cm3
Yary = Ywet/ (1+We) = 1.154 gr/cm3
Specific Gravity (GS) = 2.598
VW > (Ywot-Yary)Yw = 0.679 cm3/cm3 sampel
Kondisi setelah preloading : Vs > 14 /(GS X 1) = 0.444 cm3/cm3 sampel
(a) Volume cetakan = 79.10 cm3 Vv -->1-Vs = 0.556 cm3/cm3 sampel
(b) Berat cetakan = 8.11 gr Derajat kejenuhan (DS) --> Vw/Vv = 1.222
(c) Berat cetakan +wet soil = 153.12 gr Angka pori (e) --> W/Vs = 1.251
(d) Berat cetakan +dry soil = 99.42 gr Porositas (n) —> W/V = 0.556

Pengujian kuat geser..., Taufik Hidayat, FT Ul, 2008




Grafik Kecepatan Penurunan Vs. Invers Waktu
(Tgl. Cetak : 13-Oktober-2008)
(Pc =100 KPa ; w, = 100%)

~SampeiB] |

500
450

L 400 §
] £
| 350 g
L 300 £
- ] s
= 250 £
2
L 200 5
[~
150 &
- 1 100 5
50
: - : e 1 0
25 20 15 10 5 0
Invers Waktu (1/hari)
Grafik Penurunan Vs. Waktu
(Tgl. Cetak : 13-Oktober-2008)
(Pc =100 KPa ; w, = 100%)
0.01 0.1 Waktu (hari) 1 10
0 .
5 = — Sampel B|
-0+
15
E
E 20
c S
2 25 :
2
2 30 <
; S
-35 —=== ——— g
-40 | g )
-45
-50

Pengujian kuat geser..., Taufik Hidayat, FT Ul, 2008




MONITORING PEMBUATAN BENDA UJI

Hari / Tanggal = 25-Nov-08 Kadar air aktual w ¢t --> (c-d)/(d-b) = 98.77 %
Jenis tanah = Kaoline murni Ywet --> (C-b)fa = 1.062 gr/cm3
Tegangan preloading (Pc) = 200 kPa Yary = Ywet (1+Waet) = 0.5635 gr/fcm3
Alat untuk preloading = Rowe Cell Specific Gravity (GS) = 2598
Kode sampel = #1-B VW —> (Ywet-Yay)tw = 0.528 cm3/cm3 sampel
Kadar air renc. Sbim. preloading (w,) = 100 % Vs > 14 /(GS X 1) = 0.206 cm3/cm3 sampel
S [ o= 15.2 cm Vv > 1-Vs = 0.794 cm3/cm3 sampel
| H= 17.8 cm Derajat (DS) —> Vw/VWv = 0.665
Kondisi sebelum preloading : Angka pori (e) --> W/Vs = 3.860
(a) Volume cetakan (can) = 79.10 cm3 Porositas (n) --> W/V = 0.794
(b) Berat cetakan = 7.99 gr
(c) Berat cetakan +wet soil = 92.03 gr
(d) Berat cetakan +dry soil = 50.27 gr
[ Tdv=_001mm Tdv=__ 0.01mm |
Waktu Waktu Berjalan Elevasi Sampel _ Penurunan Kecepatan Penurun:an Kec. Penu-
Elev.(H)| Bacaan Dial {AH) Penurunan (Ah) Durasi (At) runan_(v) Catatan
(hari) (jam) (jam) (hari) (1/hari) (mm) (dv) | (mm) (mm) (div) | (mm) | (detik) (hari) (mmihari)
25-Nov-08 12:00| 0:00:00 0.000 ~| 83.00 0| 0.00 0 = S s = S
12:30{ 0:30:00 0.021 48| 48.00| 3500{ 35.00 -35.00 10{ 0.10 6.46| 0.0001| 1337.461
13:00| 1:00:00 0.042 24| 39.20| 4380 43.80 -43.80 10 0.10 15.01| 0.0002| 575.616
13:30]  1:30:00 0.063 16{ 38.00{ 4500{ 45.00 -45.00 10] 0.10| 47.08 0.0005| 183.478
26-Nov-08 16:00| 28:00:00 1.167 0.857| 33.80| 4920 49.20 -49.20 - 4.20 - 1.1042 3.804
27-Nov-08 12:10| 48:10:00 2.007 0.498 33.75| 4925| 49.25 -49.25 = 0.05 2 2.0069 0.025
28-Nov-08 10:00| 70:00:00 2917 0.343| 33.73| 4927| 49.27 -49.27 - 0.02 - 2.9167 0.007
1-Dec-08 13:30] 145:30:00 6.063 0.165| 33.72| 4928| 49.28 -49.28 - 0.01 - 6.0625 0.002
Kadar air w, --> (c-d)/(d-b) = 57.53 %
Ywet = (C-D)/a = 1.671 gricm3
Yary = Ywet/(1+We) = 1.061 gr/cm3
Specific Gravity (GS) = 2.598
YW > (YwerYarn)tw = 0.610 cm3/cm3 sampel
Kondisi setelah preloading : Vs > vy /(GS X 1) = 0.408 cm3/cm3 sampel
(a) Volume cetakan = 79.10 cm3 Vv -->1-Vs = 0.592 cm3/cm3 sampel
(b) Berat cetakan = 7.87 gr Derajat (DS) --> Vw/Vv = 1.031
(c) Berat cetakan +wet soil = 140.05 gr Angka pori (e) --> Wv/Vs = 1.449
(d) Berat cetakan +dry soil = 91.78 gr Porositas (n) --> W/V = 0.592
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Grafik Kecepatan Penurunan Vs. Invers Waktu
(Tgl. Cetak : 25-November-2008)
(Pc =200 KPa ; w, = 100%)
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Analisa Data Triaksial UU

TRIAXIAL COMPRESSION TEST

Proyek
Lokasi

Deskripsi tanah

:Skripsi grup kaoline
:Lab. MekTan FTUI
:Kaoline Pc=100 kPa, wo=100%

No. pengeboran

Tanggal

Jenis pengujiar

: 3-Nov-08

1 UU - test

No. sampel Diuji oleh : Taufik Hidayat
Kedalaman
Unit Data sampel Catatan
No. Sampel 1 2 3
Kode Sampel - -
(@ |Beratcan (@n 0.00 0.00 0.00
() |Berat can + tanah basah (@n 141.63 138.05 140.00
() |Berat can + tanah kering (an) 89.43 87.08 88.38
(b-c) |Berat air (@n) 52.20 50.97 51.62
(ca) |Berat tanah kering (an 89.43 87.08 88.38
(b-c)/(c-2) |Kadar air (w) (%) 58.37 58.53 58.41
Kadar air rata-rata (w) (%) 58.44
(@ |Tinggi sampel (Ho) (cm) 7.56 7.59 7.56
() |Diameter sampel (Do) (cm) 3.81 3.78 3.82
 |Luas (Ao) (cm2) 11.40 11.22 11.46
@ |Volume (Vo) (cm3) 86.19 85.18 86.64
(b-a)(g) {Berat jenis tanah basah (yyer) (gricm3) 1.643 1.621 1.616
(ca)(g) |Berat jenis tanah kering (vqry) (gricm3) 1.038 1.022 1.020
Rata-rata (Yyer) (gricm3) 1.627
Rata-rata (yqy) (gr/cm3) 1.027
Tegangan lateral / sel pada (kgfom) 0.50 1.00 V50

sampel (o3)

Tipe keruntuhan
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TRIAXIAL COMPRESSION TEST

Proyek :Skripsi grup kaoline Tanggal 1 3-Nov-08
Lokasi :Lab. MekTan FTUI Jenis pengujian triaksial : UU - test
Deskripsi tanah :Kaoline Pc=100 kPa, wo=100% Diuji oleh : Taufik Hidayat
No. pengeboran
No. sampel | Data sampel :
Kedalaman : Kode sampel : -
Diameter (¢) : 3.81 cm

Data alat : Tinggi awal (Ho) : 7.56 cm
Load ring constant (LRC) 0.364  kg/div Luas penampang (Ao) : 11.40 cm2
Strain rate 1.00 mm/menit Volume (V) : 129.98 cm3

Waktu Deformasi (AH) Beban (P) Tegangan| Regangan| Faktor | Luas Pen. |Tegangan
Berjalan Dial Reading Dial Reading Sel 3 Koreksi Luas | Terkoreksi| Deviator

1div=| 0.001cm 1div=| 0.364kg (o3) (AH/Ho) (1-e) (Ao/[1-€]) | (o4-03)
(menit) (div) (cm) (div) (kg) (kg/cm2) (%) (cm2)
0| 0.000 0000  0.500]  0.000 1.000] 11.401

25 0.025 0764] 0500  0331] 0997  11.439|
N 0.050] 1092 0.500 0.661 0.993 11477
75| 0.075| 1274 0.500 0992 0990
100 0.100 1.456 0.500/ 1323 0.987
- ~ 0425 1711 0.500 1.653 0.983
~0.150 1.820 0.500 1.984 0.980]
) 0.175 2.002 0.500 2.315 0.977
0.200] ) 2111 0.500 2.646 0.974
0.225| 6| 2184 0500 2.976 0.970
o.zsgl 6.2 2.257 0.500 3.307 0.967
0.275 6.5 2366  0.500] 3.638 0.964
0.300 68| 2475 0500]  3968]  0.960
325 0325 69 2512 0500 4299 0.957
350 0.350 71 2.584 0500 4.630 0.954]
B 375 0.375] 2.694 B 0.950]
400 0.400 7| 2803
425 0425 2
) 450| 0.450| 12122

0.475
0.500
0.525
0.550]
0.575|
10600

12.252
12.295

"~ 12.845]
12.893
12.942
12.990
13.039
13.089
L
13.189
13240
13.291
13342

13.499
13.552

13.606
13714

Perhitungan data ;

Tegangan lateral (o3) = 0.500 kg/cm2
Tegangan deviator maksimum (Ac = 64-03)= 0.361 kg/cm2
Tegangan vertikal maksimum (o; = Ao+o3) = 0.861 kg/cm2
Regangan saat tegangan vertikal maximum = 16.204 %
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TRIAXIAL COMPRESSION TEST

Proyek
Lokasi
Deskripsi tanah
No. pengeboran

:Skripsi grup kaoline
:Lab. MekTan FTUI
:Kaoline Pc=100 kPa, wo=100%

Tanggal

Jenis pengujian triaksial

Diuji oleh

3-Nov-08

1 UU - test
: Taufik Hidayat

No. sampel 2 Data sampef :
Kedalaman : Kode sampel -
Diameter (¢) 3.78 cm
Data alat : Tinggi awal (Ho) 7.59 cm
Load ring constant (LRC)  0.364 kg/div Luas penampang (Ao) 11.22 cm2
Strain rate 1.00 mm/menit Volume (V) 125.94 cm3
Waktu Deformasi (AH) Beban (P) Tegangan| Regangan| Faktor | Luas Pen.|Tegangan|
Berjalan Dial Reading Dial Reading Sel () Koreksi Luas | Terkoreksi| Deviator
1div=| 0.001cm 1div=| 0.364kg (03) (AH/Ho) (1-g) (Ao/[1-€]) | (o4-03)
{menit) (div) (cm) (div) (kg) (kg/cm2) (%) (cm2) (kg/cm?2)
- 0 0.000 o] 0.000 1000 10000 11.222]  0.000
I 25 0025 15| 0546 1.000 ) 7| 1125 0
50/  0.050 25 0910 1.000 . C11.297|
75| 0075 5 1.820 1.000 988 11.334]
100 0.100 7| 2548 1.000] 1.318 0.987 11.372
B 125 0.125 85 3.094 1.000 1.647 0.984 11.410
150 0.150 9.7 3531 1.000 1976]  0.980 11.448
) 175 0.175| 10.5] 3.822 1.000] 2.305} 0.977 11.487
200 u.zool 1.2 4.077 1.000| 2.635 0.974 11.526)
225 0.225 14 4.368 1.000| 2.964 0.970 11.565
250 0.250 1255 4568 1.000] 3.204 0.967 11.604
275 0.275 13 4.732| 1.000 3623 0.964 11.644
300 0.300 137 4.987| 1.000| 3.953 0.960 11.684
325 0.325| 14| 5096  1.000 4.282 0.957, 11.724
350 0.350 143] 5205 4611 0.954 11.765
y 375 0.375'* 14.9 5.424 4941 0.951 11.805
- 400 0.400 15.2 5533 5.270 0.947 11.846
425 0.425 15.6} 5678 5509 0.944 11.888
450 0450 16 5.824 5.929) 0.941 11.929
0475 5.860
0.500 5.970
6.115
6.224,
6.297
6.370
) 6516
6552

6.916

6.971

7.098]

7.007

7.207

7.280

7.316

7.353

7.426

7.498|
7608

~ 7.644

7.717

7.790

7.899|

L

99(

- 13382 B

13.435)

Perhitungan data ;

Tegangan lateral (o;3) =

1.000 kg/cm2

Tegangan deviator maksimum (Ac = 64-03) =

0.604 kg/cm2

Tegangan vertikal maksimum (o, = Ac+o;) =

1.604 kg/cm2

Regangan saat tegangan vertikal maximum =

14.822 %
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TRIAXIAL COMPRESSION TEST

: 3-Nov-08
1 UU -test
. Taufik Hidayat

Proyek :Skripsi grup kaoline Tanggal
Lokasi :Lab. MekTan FTUI Jenis penguijian triaksial
Deskripsi tanah :Kaoline Pc=100 kPa, wo=100% Diuji oleh
No. pengeboran
No. sampel 3 Data sampel :
Kedalaman : Kode sampel
Diameter (¢)
Data alat : Tinggi awal (Ho)
Load ring constant (LRC)  0.364  kg/div Luas penampang (Ao)
Strain rate 1.00 mm/menit Volume (V)
Waktu Deformasi (AH) Beban (P) Tegangan|Regangan| Faktor | Luas Pen.|Tegangan
Berjalan Dial Reading Dial Reading Sel () Koreksi Luas | Terkoreksi| Deviator
1div=| 0.001cm | 1div=| 0364kg (o3) (AH/Ho) (1-e) | (Ao/1-€]) | (o4-03)
(menit) (div) (kglcm?2) (%) (cm2) (kg/cm2)
) T 1500  0.000] - i 0.000
1500/ 0331 of 0.063
1500 0661 11.587| 0.189
1.500 0.992 11.576
1.500 1323 X 61
125) 1,500 1653 .983
I 150 0.150 15000 1984 0.980]  11.693
175 0.175 1.500 2.315 0.977. 11.732
B 200 0,200 1.500 2646 0974]  11.772|
225|  0.225] ~1.500] 2.976 0970]  11.812|
250 0.250 1.500 3.307 0.967 11.853
) 4 zﬁl 0.275 1.500 3.638 _0964]  11.893
| 300 0.300 1500 — 3.968| 0.960 11.934
325{ 0.325 1.500 4299 0957 11.976)
350 0.350 1.500 4.630 0954 12017
1 375 0.375 1500 ~4.960 0.950 12.059
R 400 0.400 1,500 5201 0.047 12.101
425 0.425 1500 5622 0.944 12.144(
450 0450 1500] 5952|0040  12.186
0475 1.500 6283 0937 12.229
0.500 . : 1,500 6.614 0.934 12273
0525 18 6.552] 1500 6944 0831] 12316
1.500 7.275 0.927 12.360!
1.500 7606 0924 12.404 .
1500 7.937] 0.9z 12.449 0.550
8.267 12494 0.554
8.508 12539 0556
~8o29| 12584 0.561
9.259| 12.630 0.571
9,590 12877 0.574
9.921 12723 0575
10251 12770
b 2.
1.500 10.913
1.500) 11243
844 1.500 11,574
[ 1.500] 11.905
7 1.500 12.235
214 7790 1.500 12.566
21.8 12.897

13.228

18.849|

19.180]

3.82 cm
7.56 cm
11.46 cm2
131.35 cm3

24 8:726 100 19511
24 9;7?.5[, __1.500 19.841
Perhitungan data :
Tegangan lateral (o;) = 4.500 kg/cm2
Tegangan deviator maksimum (Ac = 64-63) = 0.616 kg/cm2
Tegangan vertikal maksimum (o, = Ao+a;) = 2.116 kg/cm2
Regangan saat tegangan vertikal maximum = 19.180 %
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TRIAXIAL COMPRESSION TEST

Proyek
Lokasi
Deskripsi tanah

. Skripsi grup kaoline
. Lab. MekTan FTUI
. Kaoline Pc=100 kPa, wo=100%

Tanggal: 3-Nov-08

Jenis pengujian

No. pengeboran - Triaksial: UU - test

No. sampel -

Kedalaman - Diuji oleh: Taufik Hidayat

No. sampel 1 2 3 Catatan
Kode sampel - - 0

Teg. normal saat runtuh (Ac) | (kgicm2) 0.36 0.60 0.62

Tegangan lateral (o3) (kg/lcm2) 0.50 1.00 1.50

Tegangan normal total () (kg/cm2) 0.86 1.60 212

Regangan saat runtuh (%) 16.20 14.82 19.18

Berat jenis tanah basah (yyer)

Grafik Dev. Stress Vs Strain

= 1627 gilem3 ||
| Teg.Sel = 0,5 kg/cm2 (Sampel 1
— - | 1.0 —— “1— — — Teg.Sel = 1,0 kgfom2 (Sampel 2
Berat jenis tanah kering (vay) — - — - Teg. sel = 1,5 kgfom2 (sampel 3
= 1.027 grlem3
Kadarair W) = 5844 % I g
g SNSEEES
Nilai tahanan kohesi (c) T A e
= 03  kglm2 8 y
5 -7
. i
> 4
Nilai tahanan sudut geser () 4 /",/"
= 0 I,;‘;
Strainrate = 1 mm/min_| V3
00— ‘ v :
0 5 10 15 20 25
Strain (%)
Lingkaran Mohr
[ R e A
Nilai Kohesi (c) =30 kPa
Nilai Sudut Geser (¢) =0
| ———Sampel 1
s =11
«EJ | - sampel 3
g
o
S
I
3 1
o
e
©
o
=
®
3
2
05+
0 05 1 15 2 25 3 35

Tegangan utama (kg/cm2)
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TRIAXIAL COMPRESSION TEST

Proyek :Skripsi grup kaoline Tanggal : 3-Dec-08
Lokasi :Lab. MekTan FTUI
Deskripsi tanah :Kaoline Pc=200 kPa, wo=100% Jenis pengujiar 1 UU - test
No. pengeboran
No. sampel Diuji oleh : Taufik Hidayat
Kedalaman
Unit Data sampel Catatan
No. Sampel 1 2 3
Kode Sampel - =
(8 |Berat can (gn) 0.00 0.00 0.00
() |Berat can + tanah basah (gr) 118.43 142.17 120.17
(o |Berat can + tanah kering (an 76.21 77.40 90.80
(b-c) |Berat air (@n 42.22 64.77 29.37
(ca) |Berat tanah kering (an 76.21 77.40 90.80
(b-c)i(c-a) | Kadar air (w) (%) 55.40 83.68 32.35
Kadar air rata-rata (w) (%) 57.14
@ |Tinggi sampel(Ho) (cm) 7.10 7.60 7.20
¢ |Diameter sampel (Do) (cm) 3.60 3.80 3.60
 JLuas (Ao) (cm2) 10.18 11.34 10.18
@ |Volume (Vo) (cm3) 72.27 86.19 73.29
(b-a)(g) |Berat jenis tanah basah (Yyer) (gricm3) 1.639 1.649 1.640
(c-a)(g) |Berat jenis tanah kering (Yqry) (gr/em3) 1.055 0.898 1.239
Rata-rata (yyed (grfcm3) 1.643
Rata-rata (yary) (grfem3) 1.064
Tegangan lateral / sel pada alem2 1.00
sampel (c3) (kgicm2) 0.50 . 1.50
Tipe keruntuhan
! ™ 7
1 i) ] I 1 1
' ) ] ' 1] 1
1 1) ' ] 1 I
1 1] ) 1 1 I
i ; i | 1 1
1 | ' h 1
1 ] 1] 1 1 1
Il 1 /\/5 1 ]
\l\ . : :\/\:
| 1 i ] i |
1 ] i i i i
Y ! emmm ' [ i
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TRIAXIAL COMPRESSION TEST

Proyek :Skripsi grup kaoline Tanggal 3-Dec-08
Lokasi :Lab. MekTan FTUI Jenis penguijian triaksial : UU - test
Deskripsi tanah :Kaoline Pc=200 kPa, wo=100% Diuji oleh : Taufik Hidayat
No. pengeboran
No. sampel A Data sampei :
Kedalaman : Kode sampel : -
Diameter (¢) 3.60 cm
Data alat : Tinggi awal (Ho) 7.10 cm
Load ring constant (LRC) 0.196  kg/div Luas penampang (Ao) 10.18 cm2
Strain rate 1.00 mm/menit Volume (V) 103.61 cm3
Waktu Deformasi (AH) Beban (P) Tegangan| Regangan| Faktor | Luas Pen.|Tegangan
Berjalan Dial Reading Dial Reading Sel () Koreksi Luas| Terkoreksi| Deviator
1div=| 0.001cm 1div=| 0196kg (o3) (AH/Ho) (1-8) (Aofl1-€]) | (o4-03)
(menit) (div) (div) (kg) (kg/cm2) (cm2) (kglcm2)

(%)

L
"0.17§
0.229)

10.179

10398

10.436

10.474

10.512

10.550

10.589

10.628

10,667
10.707

10.746

10.786

~10.827

10898

10.956

10978

ERISEE
“1.133
11.172

Perhitungan data

Tegangan lateral (o3) =

0.500 kg/cm2

Tegangan deviator maksimum (Ac = o4-a3) =

0.904 kg/cm2

Tegangan vertikal maksimum (o, = Ac+oy) =

1.404 kg/cm2

Regangan saat tegangan vertikal maximum =

13.732 %
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TRIAXIAL COMPRESSION TEST

Proyek :Skripsi grup kaoline Tanggal : 3-Dec-08
Lokasi :Lab. MekTan FTUI Jenis penguijian triaksial 1 UU - test
Deskripsi tanah :Kaoline Pc=200 kPa, wo=100% Diuji oleh : Taufik Hidayat
No. pengeboran
No. sampel 2 Data sampel :
Kedalaman : Kode sampel : -
Diameter (¢) : 3.80 cm
Data alat : Tinggi awal (Ho) : 7.60 cm
Load ring constant (LRC) 0.196 kg/div Luas penampang (Ao) : 11.34 cm2
Strain rate 1.00 mm/menit Volume (V) : 128.62 cm3
Waktu Deformasi (AH) Beban (P) Tegangan|Regangan| Faktor |Luas Pen.|Tegangan
Berjalan Dial Reading Dial Readiny Sel (&) Koreksi Luas| Terkoreksi| Deviator
1div=| 0001cm | 1div=| 0.196kg (03) (AH/Ho) (1-8) (Ao/[1-e]) | (o4-03)
(menit) (div) (cm) (div) (kg) (kg/cm2) (%) (cm2) (kg/cm2)
) 0| o000f " of 0.00 1.000 oo| 1
25 0.025 10 1.960 1.000
50 0.050 12| 2352 1.000 11.416
75 15 2.940 11.454

100! 3.528
125 4.018
150 4.410|

175 4.704 11.608

200 5194 11.648

225 5,684 11.687

250| 6.076 11.727

275 6.272 11.767

6.566 11.807 |

7.056 11.848

7.448 11.889

7742 11.930

- 7838 0947|  11.971|

12.013

~_10.525| 0888
10.662 1.000 11.513, 0.885,
10.741 1.000 11.842 0.882

Perhitungan data

Tegangan lateral (o;) = 1.000 kg/cm2
Tegangan deviator maksimum (Ac = 64-63) = 0.844 kg/cm2
Tegangan vertikal maksimum (o, = Ao+o3) = 1.844 kg/cm2

Regangan saat tegangan vertikal maximum = 16.789 %
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TRIAXIAL COMPRESSION TEST

3-Dec-08

1 UU - test
: Taufik Hidayat

Proyek :Skripsi grup kaoline Tanggal
Lokasi :Lab. MekTan FTUI Jenis penguijian triaksial
Deskripsi tanah :Kaoline Pc=200 kPa, wo=100% Diuji oleh
No. pengeboran
No. sampel 3 Data sampel :
Kedalaman : Kode sampel
Diameter (¢)
Data alat : Tinggi awal (Ho)
Load ring constant (LRC) 0.196 kg/div Luas penampang (Ao)
Strain rate 1.00 mm/menit Volume (V)
Waktu Deformasi (AH) Beban (P) Tegangan| Regangan| Faktor | Luas Pen. |Tegangan
Berjalan Dial Reading Dial Reading Sel (e) Koreksi Luas | Terkoreksi| Deviator
1div=| 0001cm | 1div=| 0.196kg (o3) (AH/Ho) (1-8) (Aol[1-€)) | (o4-03)
(menit) (div) (cm) (div) (kg) (kg/em?2) (%) (cm2) (kglem2)
~0000]  1.500]  0.000 1.000{ 10.179 0

1.500| 0347

1,500 0.694

1.500 1.042

1.500

1.500

10.214)

11318

11362

11.407/

L

10.427|

10,486

10,623

10.741

10.780) ]
10,937 1500
10676 0

11074

11.172

11.250]

11329

11,388]

427
i
11.525

11.544]

)
11642

12.215

_T2.266|
12.317

12.369;

Perhitungan data ;

Tegangan lateral (o3) = 1.500 kg/cm2
Tegangan deviator maksimum (Ac = 64-63) = 0.948 kg/cm2
Tegangan vertikal maksimum (o) = Ac+oy) = 2.448 kglcm2
Regangan saat tegangan vertikal maximum = 15.972 %

Pengujian kuat geser..., Taufik Hidayat, FT Ul, 2008

3.60 cm
7.20 cm
10.18 cm2
103.61 cm3



TRIAXIAL COMPRESSION TEST

Proyek
Lokasi
Deskripsi tanah

: Skripsi grup kaoline
: Lab. MekTan FTUI
. Kaoline Pc=200 kPa, wo=100%

Tanggal: 3-Dec-08

Jenis pengujian

No. pengeboran - Triaksial: UU - test

No. sampel -

Kedalaman - Diuji oleh: Taufik Hidayat

No. sampel 1 2 3 Catatan
Kode sampel - - 0

Teg. normal saat runtuh (Ac) | (kgicm2) 0.90 0.84 0.95

Tegangan lateral (c3) (kgicm2) 0.50 1.00 1.50

Tegangan normal total (o) (kg/cm2) 1.40 1.84 2.45

Regangan saat runtuh (%) 13.73 15.79 15.97

Berat jenis tanah basah (yyet)
= 1.643

gr/em3

1.0

Berat jenis tanah kering (v4y)

Grafik Dev. Stress Vs Strain

= 1064 g/em3 (| ===
Kadarair(w) = 5714 % | & § Teg.Sel = 0,5 kg/em2 (Sampel 1)
E |— — — Teg.Sel = 1,0 kg/cm2 (Sampel 2,
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LAMPIRAN 2

1. Diagram Alir Pengujian Kuat Geser Tanah Kaolin

[ Studi Literatur ’

|

Pengujian Sifat-Sifat
Fisik Tanah
(index properties) :

!

Pembuatan
Contoh Tanah

I ’ }
Pengujian Vane Shear Pengujian Triaksial
Laboratorium (8]8)

| |
!

{ Pengolahan Data }

|

Perbandingan Hasil Uji Vane Shear
Dengan Triaksial UU

A

[ Analisa

|

[ Kesimpulan
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2. Gambar Pengujian Atterberg Limit
e Pengujian Liquid Limit (Alat Cassagrande)
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4. Gambar Pengujian Hydrometer
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6. Gambar Pengujian Triaksial UU

7. Gambar Pengujian Vane Shear Laboratorium
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8. Gambar Komponen-Komponen Vane Shear Laboratorium

11 f)

\

4 E
=
4
B o= o N s
3 =
=
=1
’ =
=
=
=
—1
| =
=
=
=
. Vane =
2. Rotating socket
3. Spring
4. Vertical shaft
5. Hand knob
6. Pointer
7. Carrier
8. Secondary scale
9. Circular graduated scale
[C. Knurled knob
i1. Crank (raise/lower)
12. Lead screw
I3. Motorising unit (if fittec)
4. Base plate
'5. Base
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9. Gambar Tampak Atas Vane Shear Laboratorium
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10. Gambar Titik Pengujian Vane Shear Laboratorium Dan Triaksial
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