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Laboratory Test
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Laboratory Test
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Penerapan Analisis Kuat Geser Tanah
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Dasar Teori

Hukum Gesekan Newton

H > μW Geser

H < μW Diam

H = μW Labil
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Kriteria Keruntuhan

Kriteria keruntuhan Coulomb

Keruntuhan pada Material diakibatkan oleh kombinasi kritis antara teg. Normal

dan geser yang dinyatakan dalam bentuk:

T =  tegangan geser

W = berat tanah arah gravitasi

N =  tegangan Normal

Longsor terjadi manakala

tegangan geser tanah lebih

besar dari pada tegangan

normal tanah
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Kriteria keruntuhan Mohr-Coulomb

Keruntuhan pada Material diakibatkan oleh kombinasi kritis antara teg. normal

dan geser serta sifat-sifat mekanis tanah yang dinyatakan dalam bentuk:
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Beberapa cara penentuan (pengujian kekuatan Geser 

Tanah: 

1. Uji Geser Langsung (Direct Shear Test)

2. Uji Triaxial (Triaxial Test)

3. Uji Kuat Tekan Bebas (Unconfined Compressive Strength Test)

4. Uji Vane Shear
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Uji Geser Langsung (Direct Shear Test)

Alat geser Langsung (Direct Shear)
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Uji Geser Langsung (Direct Shear Test)

Ni : Beban Vertikal (normal)

Ti. : Gaya horisontal yang diperlukan untuk
menggeser ring (tanah)

A : luas penampang tanah

Si : lintasan yang diperlukan sampai tanah

tergeser
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Direct Shear Test pada Tanah Pasir

Hasil Uji

= sudut geser dalam
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Direct Shear Test pada Tanah Lempung
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Uji Geser Langsung (Direct Shear Test)

Φ = a tan(0,6022) = 31o

c = 0



sipilUNIKOM2021 17



sipilUNIKOM2021 18

Uji Geser Langsung (Direct Shear Test)

Luas Sample: A = (5.08*5.08) cm2

No. Uji

Arah Normal Arah Geser

Gaya Tegangan Gaya Tegangan

kg kg/cm2 kg kg/cm2

1 9 0.348751 5.44 0.210924

2 14 0.542501 8.30 0.32166

3 32 1.240002 19.10 0.739993

4 45 1.743753 27.26 1.056638
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Uji Geser Langsung (Direct Shear Test)

Luas Sample: A = (5.08*5.08) cm2

No. Uji

Arah Normal Arah Geser

Gaya Tegangan Gaya Tegangan

kg kg/cm2 kg kg/cm2

1 9 0.348751 5.44 0.210924

2 14 0.542501 8.30 0.32166

3 32 1.240002 19.10 0.739993

4 45 1.743753 27.26 1.056638

Tegangan = Gaya/area
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Uji Geser Langsung (Direct Shear Test)

y = 0.6061x - 0.0049
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Direct Shear

Luas Sample: A = (5.08*5.08) cm2

No. Uji

Arah Normal Arah Geser

Gaya Tegangan Gaya Tegangan

kg kg/cm2 kg kg/cm2

1 9 0.348751 5.44 0.210924

2 14 0.542501 8.30 0.32166

3 32 1.240002 19.10 0.739993

4 45 1.743753 27.26 1.056638

c’ = 0
f =  atan (0.6061) = 31.22 o
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Uji Geser Langsung (Direct Shear Test)

Contoh Tanah Pasir
Diameter Sample: D = 5.08 cm

No. Uji

Arah Normal Arah Geser

Gaya Tegangan Gaya Tegangan

kg kg/cm2 kg kg/cm2

1 27 1.374545 14.06 0.715782

2 40 2.036363 18.06 0.919418

3 47 2.392727 20.41 1.039054

4 54 2.749091 22.43 1.141891
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Diagram tegangan geser vs perubahan tinggi,

benda uji karena pergerakan menggeser

untuk tahan pasir padat dan lepas (uji geser

langsung)



sipilUNIKOM2021 23

Hal umum yang dapat ditarik dari gambar di atas berkaitan 

dengan variasi tegangan geser penghambat dan perpindahan 

geser, yaitu: 
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Contoh Laporan di Laboratorium

13.71 o
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Triaxial

Triaxial Compression Test

The triaxial compression test (ASTM D2850) is used for the determination of strength parameter of
soil. The two parameters acquired are cohesion (c) and internal angle friction (f).
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Triaxial

Triaxial Compression Test
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Aplikasi
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Uji Triaxial (Triaxial Test)

Cell Pressure Berfungsi
sebagai pemberian
tekanan pada specimen uji
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Uji Triaxial (Triaxial Test)

Tiga tipe standard dari uji triaxial 

yang biasanya dilakukan

1. Consolidated-drained test atau drained
test (CD test)

2. Consolidated-undrained test (CU test)

3. Unconsolidated-undrained test atau

undrained test (UU test)
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Specimen Preparation (Undisturbed Sample)

Uji Triaxial (Triaxial Test)

Sampel dalam kondisi tidak terganggu (Undisturb) di siapkan
dalam Shelby tube. Shelby tube seharusnya diletakkan dalam
posisi vertical saat penyimpanan

Sample dikeluarkan dengan
alat extruder
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Specimen Preparation (Undisturbed Sample)

Uji Triaxial (Triaxial Test)

Sampel dicetak dengan tabung silinder
untuk pengujian triaxial

Spesimen diletakkan di atas
Bottomcap alat triaxial
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Specimen Preparation (Undisturbed Sample)

Uji Triaxial (Triaxial Test)

Spesimen dibungkus dengan
membrane karet diberi kertas filter 

diatas maupun bawah spesimen

Chamber alat triaxial diisi dengan air
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Specimen Preparation (Undisturbed Sample)

Uji Triaxial (Triaxial Test)

Proving Ring untuk
mengukur deviatoric stress

Dial reading untuk mengukur
penurunan vertikal
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Prinsip Uji Triaxial

Tahap pemberian tegangan s3

Tahap pemberian tegangan deviatorik
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Perbedaan Tipe Standard Pengujian Triaxial

Jenis Uji

Confining Pressure Shear Pressure

Kran Teg. Air Pori (u) Kran Teg. Air Pori (u)

CD Buka u = uc = 0 Buka u = uc + Δud = 0

CU Buka u = uc = 0 Tutup u = uc + Δud = 0

UU Tutup u = uc Tutup u = uc + Δud 
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Triaxial Test : Consolidated Drained (CD) 
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Triaxial Test : Consolidated Drained (CD) 

Normally Consolidated (NC)
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Triaxial Test : Consolidated Drained (CD) 

Overly Consolidated (OC)
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Contoh Uji Triaxial 1
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Contoh Uji Triaxial 1

Penyelesaian:
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UNCONFINED COMPRESSION TEST
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Unconfine Compression Test

The unconfined compression test (ASTM D2166), uses
a tall, cylindrical sample of cohesive soil subjected to
an axial load. This load applied quickly to maintain
undrained condition. The test result are often
expressed in terms of the compressive strength (Su).
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Unconfine Compression Test


