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2. Check for sliding : 𝑆𝐹 =
∑ 𝑉𝑏

∑ 𝑉𝑜
            (6) 

Where: 

ΣVb = sum of the horzontal resisting force 

ΣVo = sum of the horizontal driving forces 

The safety factor for overturning and sliding on clay is 2 and 1.5 for sand [4]. 

3. Check for bearing capacity failure : 𝑆𝐹 =  
𝑞𝑢

𝜎
≥ 3          (7) 

Where: 

𝑞𝑢 = 𝑐. 𝑁𝑐. 𝐹𝑐𝑑. 𝐹𝑐𝑖 + 𝑞. 𝑁𝑞. 𝐹𝑞𝑑. 𝐹𝑞𝑖 +
1

2
𝛾𝑏. 𝑁𝛾. 𝐹𝛾𝑑. 𝐹𝛾𝑖   (8) 

𝜎 =
𝑉

𝑏
(1 ±

6𝑒

𝑏
)      (9) 

𝑒 =
𝑏

2
− (

∑ 𝑀𝑏−∑ 𝑀𝑜

𝑉
)      (10) 

𝐹𝑐𝑑 = 1 + 0.4(
𝐷

𝑏
)      (11) 

𝐹𝑞𝑑 = 1 + 2 tan ∅(1 − sin ∅)2 (
𝐷

𝑏
)        (12) 

𝐹𝛾𝑑 = 1       (13) 

𝐹𝑐𝑖, 𝐹𝑞𝑖 = (1 −
𝛹

90
)2      (14) 

𝐹𝛾𝑖 = (1 −
𝛹

∅
)2     (15)  

𝛹 = 𝑡𝑎𝑛−1(
𝑃𝑎

𝑉
)     (16)  

Permitted Deflection: 

This deflection on the secant pile will be compared with permission limit tolerance based on SNI 

8460:2017 [5]. The maximum deflection that permitted is 0.5%H, where H is the depth of the 

retaining wall. The deflection is calculated with reducing the moment of inertia of the primary pile.  

Table 3. Inertia Reduction 

Percentage (%) Inertia (m4) 

0 0.010053 

5 0.009550 

10 0.009048 

15 0.008545 

20 0.008042 

25 0.007540 

30 0.007037 

35 0.006535 

40 0.006032 

45 0.005529 

3.  Results  

3.1.  The result on clay 

The results of the stability check on the retaining wall as follows: 

SF overturning  = 2.88  > 2 (OK) 

SF sliding   = 0.74 < 2 (Not OK) 

SF bearing capacity = 0.005 < 3 (Not OK) 
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Table 4. Deflection Results on Clay 

Percentage  
Deflection (cm) Total 

Permitted 

Deflection Check 

(%) Soil  Water (cm) (cm) 

0 4.36 4.15 8.51 11.75 OK 

5 4.37 4.16 8.53 11.75 OK 

10 4.39 4.17 8.56 11.75 OK 

15 4.40 4.19 8.58 11.75 OK 

20 4.41 4.20 8.61 11.75 OK 

25 4.42 4.21 8.63 11.75 OK 

30 4.43 4.22 8.66 11.75 OK 

35 4.45 4.23 8.68 11.75 OK 

40 4.46 4.24 8.70 11.75 OK 

45 4.47 4.26 8.73 11.75 OK 

3.2.  The result on sand 

The results of the stability check on the retaining wall as follows: 

SF overturning  = 7.90 > 1,5 (Ok)  

SF sliding   = 1.41 < 1.5 (Not OK) 

SF bearing capacity = 0.0001 < 3    (Not OK) 

Table 5. Deflection Results on Sand 

Percentage  
Deflection (cm) Total 

Permitted 

Deflection Check 

(%) Soil  Water (cm) (%) 

0 18.73 2.27 21.00 10 Not OK 

5 18.79 2.27 21.06 10 Not OK 

10 18.84 2.28 21.12 10 Not OK 

15 18.89 2.28 21.18 10 Not OK 

20 18.94 2.29 21.24 10 Not OK 

25 19.00 2.30 21.30 10 Not OK 

30 19.05 2.30 21.36 10 Not OK 

35 19.11 2.31 21.42 10 Not OK 

40 19.16 2.32 21.48 10 Not OK 

45 19.21 2.32 21.54 10 Not OK 

4.  Conclusion 

The check of retaining wall stability shows that both on clay and sand, the secant pile wall is safe 

against overturning but it can’t resist the sliding and bearing capacity of the soil behind the wall. 

Furthermore, on sand, the deflection did not fulfill the permitted deflection so any failure should not 

happen on the pile. Otherwise, on clay, the deflection did fulfill the permitted deflection on those five 

failure that had been mention before ao the failure may occur on the pile. It can be strengthened in 

several ways, such as grouting to fill cavities on walls and the use of ring beam or anchor 

reinforcement. 
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