
PELAJARI PENGERJAAN SOAL SOAL DI BAWAH INI DAN TULIS 
KEMBALI JAWABAN ANDA  

 

Example Problem 3.2 

 

A retaining structure is supporting a 5.3 m high excavation.  This wall has moved 

sufficiently to develop active condition.  The properties of the soil behind retaining 

wall are c’ = 0 ;  ’  = 30o ; b = 20.4 kN/m3,  sat = 22.0 kN/m3.  Compute the lateral 

pressure distribution acting on this wall if ground water table exist at 2.5 m below 

ground surface. Assume that the back of the wall is smooth so that the wall friction 

angle  = 0. 

Solution 

 

Use Rankine’s theory Ka = tan2 (45 – 30/2) = 0.333  

 

 

 

 

 

 

 

 

Figure P3.2 

 

 

 

a. Lateral earth pressure (see diagram) 

 Pa = ½ × 17 × 2.5 + 17 × 2.8 + ½ ×11.38×2.8  

 Pa = 21.25 + 47.6 + 15.93 

 Pa = 84.78 kN 

 

b. Hydrostatic pressure (see diagram) 

20.4x2.5x 0.333 = 17 

17 + (22-9.8) 2.8 x 0.333 = 28.38 9.8 x 2.8 = 27.45 

Sand, 

’  = 30o 

c’  = 0 

b = 20.4 kN/m3 

sar = 22 kN/m3 
 

2.5 m 

2.8 m 



 Pw = ½ × 27.45 × 2.8 

 Pw = 38.43 kN 

 

Total horizontal pressure on wall =  Pa + Pw = 84.78 + 38.43 = 123.2 kN 

Example Problem 3.4 

 

A retaining structure is supporting a 6 m high excavation as shown in Figure P3.4. 

The wall moves sufficiently that active condition prevail behind the wall.  Fill of dry 

sand of 1 m height was placed in front of the wall in order to reduce the movement.  

The dry unit weight of the sand fill was 18.5 kN/m3.  (a) determine the active thrust 

force Pa working on the wall, and (b) determine the passive force induced by the 

sand fill in front of the wall, (c) if the passive thrust were 100% mobilized, is the 1 

m sand fill sufficient to retain the movement of the wall (use horizontal force 

equilibrium). 

Solution 
 

 Use Rankine’s theory Ka = tan2 (45–
2


) = 0.406 

   Kp = 
aK

1
= 2.46 

 

 

 
Figure P3.4 

  

a. Active force (see diagram) 

 

Pp 

Fill sand, 

’  = 25o 

b = 18.5 kN/m3 

’p = 18.5 ×1 ×2.46 = 45.51 ’a =20 ×6 ×0.406=48.72 

5 m 

1 m -2 ×10 ×√0.406 =-12.74 

b = 20 kN/m3 

c’ = 10 kPa 

’  = 25o 

Pa1 

Pa2 



 Pa = ½ × 48.72 × 6 – 12.74 × 6 = 146.16 – 76.44 = 69.72kN  

  

b. Passive force (see diagram) 

 

 Pp = ½ × 45.51 × 1 = 27.76 kN 

 

Pa > Pp  → The sand fill is not sufficient to resist wall movement 

 

 
KERJAKAN SOAL SOAL DIBAWAH INI 
 
3.1. A wall is required to retain a cut on a cohesionless soil which has a unit 

weight of 18.4 kN/m3 and effective internal friction angle ’  of 25o. The 

height of the cut is 3 m. If the wall is very rigid and the soil is in “at rest” 

condition (a) Draw the diagram of lateral pressure behind the wall (b)  

Calculate the magnitude and point of application of the thrust force on a wall  

 

3.2. An excavation was to be made on a cohesive soil with unit weight b = 19.2 

kN/m3; c’ = 10 kPa, and ' = 10o.  Calculate the depth of unsupported 

excavation.  Plot the active earth pressure diagram if the excavation was to 

be made up to 9 m deep, and calculate the resulting force and point of 

application. 

 

3.3. A vertical wall retaining a 3 m high dry sand with unit weight 18 kN/m3, and 

internal friction angle ’  = 36o.  What is the thrust force working on the wall 

if uniform surcharge load of  10 kN/m2  was placed on the surface of the soil 

behind the wall. Active condition prevails. 

 

3.4. A concrete wall is designed to retain a cohesionless soil with the following 

properties:  = 20.4 kN/m3; ’  = 35o; c’ = 0,  = 20o.  Determine the active 

thrust force acting on the wall if the height of the wall is 4.6 m and the backfill 

soil form an angle of 10o to the horizontal. 

 

3.5. A retaining wall as shown in figure Q3.4 retains soil for a depth of 12 m.  The 

soil mass consists of two layers with soil properties given in the figure. Water 

table coincide the interface between layer 1 and 2.  (a) determine the 

magnitude and point of application of the active thrust; (b) determine also the 

hydrostatic pressure working on the back of the wall. 



 

 

 

 

 

 

 

 

 

 
 

c’ = 0 

’  = 28o 

b  = 18 kN/m3 

c’ = 0 

’  = 34o 

sat  = 20 kN/m3 

7.0 m 

5.0 m 

Figure Q3.4 
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SOAL NO 1 Nama : Idwan Rozanova

Diketahui : NIM   : 182710028

h1 = 3,0   m   ɣ1 = 18,4 kN/m
3

 Φ' = 25
o

Penyelesaian : 1.A Diagram Tekanan Tanah

 

  ɣ1 = 18,4 kN/m3

 Φ' = 25 o Pa = 11,2    kN

σ1 = 22,4    kN/m
2

Penyelesaian : 1.B Tekanan Tanah Aktif

Ka =  tan2 (45 ‐ Φ/2)  =

σ1 = 22,4    kN/m2

Pa = 1/2 . σ1.h1 = 11,2    kN

SOAL NO 2
Diketahui :

h1 = 9,0   m   ɣ1 = 19,2 kN/m3

 Φ' = 25 o

c' = 10,0 kPa

Penyelesaian : 2.A Diagram Tekanan Tanah

  ɣ1 = 19,2 kN/m
3

 Φ = 25 o Pa1 = 315,6  kN Pa2 = ‐12,7 kN

c' = 10,0 kPa σ1 = 70,1    kN/m
2

Penyelesaian : 2.B Tekanan Tanah Aktif

Ka =  tan2 (45 ‐ Φ/2)  =

σ1 = 70,1    kN/m
2

Pa1 = 1/2 . σ1.h1 = 315,6  kN

Pa2 = ‐2.c' . √Ka  = ‐12,74 kN

302,9  kNPa Total    =

h1.ɣ1.Ka =

3

h1.ɣ1.Ka =

0,406

9,0   

0,406



SOAL NO 3 Nama : Idwan Rozanova

Diketahui : NIM   : 182710028

h1 = 3,0   m   ɣ1 = 18 kN/m
3

 Φ' = 36
o

q    = 10,0 kN/m
2

Penyelesaian : 3.A Diagram Tekanan Tanah

q =  10,0 kN/m
2  

  ɣ1 = 18 kN/m3

 Φ' = 36 o Pa1 = 81,0    kN Pa2 = 7,8 kN

σ1 = 54,0    kN/m2 σq = 2,6 kN/m2

Penyelesaian : 3.B Tekanan Tanah Aktif

Ka =  tan2 (45 ‐ Φ/2)   = 0,260

σ1 = 54,0    kN/m2

σq = 2,6 kN/m2

Pa1 = 1/2 . σ1.h1= 81,0    = kN

Pa2 = σq . h = 7,8       = kN

88,8    = kN

SOAL NO 4
Diketahui :

h1 = 4,6   m   ɣ1 = 20,4 kN/m
3

 Φ' = 35 o

c' = 0,0 kPa

δ = 20 o

 β = 10 o

Penyelesaian : 2.A Diagram Tekanan Tanah

  ɣ1 = 20,4 kN/m3

 Φ' = 35 o

c' = 0,0 kPa Pa1 = 95,6    kN

δ = 20 o

 β = 10 o σ1 = 41,6    kN/m
2

Penyelesaian : 2.B Tekanan Tanah Aktif

sin(Φ'‐δ).sin(Φ'‐β)

sin(90‐δ).sin(90+β)

Ka = 0,443

σ1 = 41,6    kN/m2

Pa1 = 1/2 . σ1.h1 = 95,6    kN

q . Ka        =

=

][

h1.ɣ1 . Ka =

Pa Total =

sin
2 90.sin(90‐δ)  1 + √

 sin2 (90 ‐ Φ)  
Ka

3

h1.ɣ1.Ka =

4,6   



SOAL NO 5 Nama : Idwan Rozanova

Diketahui : NIM   : 182710028

h1 = 7,0   m   ɣ1 = 18 kN/m
3

h2 = 5,0   m  Φ' = 28 o

ɣ2 = 20 kN/m
3

 Φ' = 34 o

Penyelesaian : 5.A Diagram Tekanan Tanah

 

  ɣ1 = 18 kN/m3

 Φ' = 28 o Pa1 = 159,2  kN

σ1 = 45,5    kN/m2

ɣ2 = 20 kN/m3 Pa2 = 321,5  kN

 Φ' = 34 o Pa3 = 36,0     kN Pw= 122,5  kN

σ2 = 64,3 σ3 = 14,4 kN/m
2 σw = 49,0 kN/m2

Penyelesaian : 5.B Tekanan Tanah Aktif

Ka1 =  tan2 (45 ‐ Φ/2)   = 0,361

Ka2 =  tan
2 (45 ‐ Φ/2)   = 0,283

σ1 = 45,5    kN/m2

σ2 = 64,3 kN/m2

σ3 = 14,4 kN/m2

σw = 49,0 kN/m2

Pa1 = 1/2 . σ1.h1= 159,2  kN

Pa2 = 321,5  kN

Pa3 = 1/2 . σ3.h2= 36,0    kN

Pw = 1/2 . σw.h2= 122,5  kN

639,3  kN

σ2 . h2 =

Tekanan 

Tanah Total

7

5

h1.ɣ1.Ka1 =

σ1 . h2 . Ka2 =

Pa Total =

h2 . (ɣ1 ‐ 9,8) . Ka2 =

h2 . ɣw =

Tekanan Tanah

Tekanan Air
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NAMA                  :  WAHID SAPTA                                                      MAKUL       : REKAYASA GEOTEK LANJUT 
NIM                      :  182710033                                                           DOSEN       :  IR.NURLY GOPAR.MSCE,P.Hd 

Tugas Kuliah 4 

 

Contoh Masalah 3,2 

                                                                                                             struktur penahan 

adalah mendukung penggalian tinggi 5,3 m. Dinding ini telah bergerak cukup untuk 

mengembangkan kondisi aktif. Sifat tanah di belakang penahan dinding adalah c ' = 0; (' = 

30o; (b = 20,4 kN/m3, (Sat = 22,0 kN/m3. Menghitung distribusi tekanan lateral yang bekerja 

pada dinding ini jika meja air tanah ada di 2,5 m di bawah permukaan tanah. Asumsikan bahwa 

bagian belakang dinding halus sehingga sudut gesekan dinding (= 0.                                          

Solusi                                                                                                                                 

gunakan teori Rankine KA = tan2 (45-30/2) = 0,333 gambar P 3.2 a.                                                

tekanan bumi lateral (Lihat diagram) PA = 1/2 × 17 × 2,5 + 17 × 2,8 + 1/2 × 11.38 × 2.8 PA 

= 21,25 + 47,6 + 15,93 PA = 84,78 kN b. tekanan hidrostatik (Lihat diagram) 20.4 x 2.5 x 

0,333 = 17 17 + (22-9,8) 2,8 x 0,333 = 28,38 9,8 x 2,8 = 27,45 pasir, (' = 30o c ' = 0 (b = 

20,4 kN/m3 (SAR = 22 kN/m3 2,5 m 2,8 m PW = 1/2 × 27,45 × 2,8 PW = 38,43 KN 

Total tekanan horisontal di dinding = PA + PW = 84,78 + 38,43 = 123,2 kN                                 

contoh masalah 3,4 sebuah struktur penahan adalah mendukung penggalian tinggi 6 m seperti 

yang ditunjukkan pada gambar P 3.4. Dinding bergerak cukup yang berlaku kondisi aktif di 

belakang dinding. Isi pasir kering setinggi 1 m ditempatkan di depan dinding untuk mengurangi 

gerakan. Satuan berat kering isi pasir adalah 18,5 kN/m3. (a) menentukan kekuatan dorong 

aktif PA bekerja di dinding, dan (b) menentukan gaya pasif yang disebabkan oleh pasir mengisi 

di depan dinding, (c) jika dorong pasif yang 100% dimobilisasi, adalah 1 m pasir mengisi cukup 

untuk mempertahankan gerakan dinding (menggunakan gaya keseimbangan horisontal). Solusi 

gunakan teori Rankine KA = tan2 (45 – 2 () = 0,406 KP = KA 1 = 2,46 gambar P 3.4 a. 

Kekuatan aktif (Lihat diagram) isi PP pasir, (' = 25o (b = 18,5 kN/m3 (' p = 18,5 × 1 × 2,46 = 

45,51 (' a = 20 × 6 × 0.406 = 48.72 5 m 1 m-2 × 10 × √ 0,406 =-12,74 (b = 20 kN/m3 c ' = 

10 kPa (' = 25o Pa1 "Pa2 PA = 1/2 × 48,72 × 6 – 12,74 × 6 = 146,16 – 76,44 = 69.72 kN b. 

kekuatan pasif (Lihat diagram) PP = 1/2 × 45,51 × 1 = 27,76 kN PA > PP → isi pasir tidak 

cukup untuk menahan gerakan dinding 
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