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Abstract 

Deep foundation of RC cantilever retaining wall should be designed to resist both axial 

loads and lateral loads. The objective of research papers aimed to compare the results of 

lateral loaded pile analysis in overconsolidated clay calculated by various analysis method 

based on Subgrade Reaction Analysis including Broms’s method, Davisson and Gil method, 

and Finite Difference Method (FDM). The research found that allowable lateral load calculated 

by Broms’s method, Davisson and Gil method, and Finite Difference Method (FDM) were 

closed with less than 3.81% difference. The research also found the same results in ultimate 

moment analysis that ultimate moment analysis calculated by Davisson and Gil method and 

Finite Difference Method were closed with less than 9 . 4 0% difference. Finally, the research 

analyzed and design reinforcement in lateral loaded pile with ultimate compression load and 

ultimate moment from previous analysis. 

Keywords: Retaining Wall, Lateral Loads, Overconsolidated Clay, Allowable Lateral Load, 

Ultimate Moment 
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2563)  IBC2018   
 25  (International Code Council, 2018) 

   (Coefficient of Subgrade 

Reaction: kh) (  , 2558;  , 2563; Das, B. M., 2004)   
Broms  (Broms, B. B., 

1964; Das, B. M., 2004)  Matlock and Reese 

  kh   
 (NC) (  , 2563)  Davisson and Gil 

 kh   
 (Overconsolidated Clay: OC) (  , 2558;  , 2563) 

 FDM  
 kh  (  , 2563)  

 T  5.90   
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3.  
 

3.1  (Service Load)  (Factored Load) 

  T  Asdip Retain 

Version 5.2.1.5 (ASDIP Structural Software, 2022)  5.90  
 (Geometry)   1   (Backfill)  

   (Slope)  0° 
 (Ø)  34°  ( )  1,920  

 (Stem Height) 5.40   (Backfill Height)  4.30  
 3.60   (FT) 0.45   (Toe) 

 (Heel)  1.40  1.75    Batter Angle  0° 
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 (Uniform Surcharge)  360  
1,000    

 

 
 

 1  T  
(  Asdip Retain Version 5.2.1.5 (2022)) 

 

3.2  (Boring Log)    
 ( , 2565)  2  

 
  Medium Stiff to Very Stiff Clay (CL) (N60  6–30)  Very 

Dense Sand (SM-GP) (SPT > 50) 

3.3  (Driven Pile)   0.40 x 0.40   
(B = 0.40 )  12.00    350 ksc ( )  

 SD40 (fy = 4,000 ksc)  
 159 /   (Axial Capacity: F.S. = 3) 

53 /  (  60–80  ) 
3.4   

 (L/R = 5.95  5)  
 ( ) 

 (OC Clay: OCR = 4.69 > 2)  (Fixed Head) 
 2    1 

3.5   
  1 
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4.  
 

4.1  
  (Service Load)  ASCE7-10/16 

(American Society of Civil Engineers, 2016)  2 

 

 2  (Load Combination)  ASCE7-10/16 (American Society of Civil 

Engineers, 2016) 
 

 (Combination Load Case) 

 (Serviced Load)  (Factored Load) 

1) D + L + H 1) 1.4D + 0.9H 

2) D + H + 0.6W 2) 1.2D + 1.6L + 1.6H 

3) D + L + H + 0.6W 3) 1.2D + 0.9H + 0.5W 

4) D + H + 0.7E 4) 1.2D + L + 0.9H + W 

5) D + L + H + 0.7E 5) 1.2D + L + 0.9H + E 

- 6) 0.9D + 1.6H + W 

- 7) 0.9D + 1.6H + E 

 

4.2   1 
 (Service Load)  4.1 

 
 

 25   
    

Broms   Dimensionless Length ( L)  

Dimensionless Lateral Deflection (y)  (Ha@25mm) (Broms, B. B., 1964; Das, B. M., 
2004)  (1) 

 

 Ha@25mm=
 × khBL

 y 
=

0.025 × (8925) × 0.40 × 12

4.30
= 249 kN  25  (1) 
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4.3  (Ultimate Axial Load: Pu) 

 (Ultimate Lateral Load)   ASCE7-10/16  

 2  Pu  159 /  

4.4  
  1 

4.5  
 

4.6  

 
5.  
 

5.1  

 3   
25  (Ha@25mm)  Broms, Davisson and Gil  FDM  25.0, 25.4 

 26.0    FDM  3.85, 2.31  0.00 
  Broms  FDM   3.85  

 25   FDM  
 kh   kh   

  Broms  Davisson and Gil  kh 

  (cu)  8B  3.20  
  (2563)    

   
 (Duncan, J. M. et al., 1994)  cu  8B  

 (S/B) 
 3  

 0.40  0.25  (Sharma, P. and Hari, D. S., 1990;  , 2558) 
  

25   (Hallow, pile group)  Broms  7.8 

 1   (2)  (Service 

Lateral Load)  

 

 
[  ×  × (Ha@25mm / 2)]

=
[3 × 0.25 × (25 / 2)]

1.2
= 7.8 /  (2) 
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  (Geometry)   
  4( )  4( )  2 : D + H + 0.6W  

 (Axial Force) 9.3, 10.7  12.1   
(Axial capacity = 53 / )  (Rh = 7.0 / )  
(Horizontal Capacity = 7.8 / )  4( )  4( )   

 (0.29× 350 × 40 ×
35

1000
= 7.59 ) 

 (7.0 x 1.2 / 3 = 2.8 )  (  , 2561) 
 

 
 

 3  

 

5.2  

 (Ultimate Axial Load: Pu) 

 (Ultimate Lateral Load: Hu)   4( )  
 3  4( )  Pu  Mu  2: 1.2D + 1.6L + 1.6H 

 Pu  13, 14  15 /    (Rv x  1.20 . = 35.5 x 1.2 

 42 )  Hu  4.48 /  (Hu = 
11.2 / .

3 
 x  1.20 . = 4.48 / ) 

 (  4.48 / 0.40 = 11.2 ) 
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   ( )    ( )    ( ) 

 

 4 ( ), ( )  
  D + H + 0.6W,  ( )  Pu  Mu  

 2: 1.2D + 1.6L + 1.6H (ASDIP Structural Software, 2022) 
 

 3   
 

 

 
 

    
Davisson and Gil  FDM (  5)  3   

 9.4  Broms  FDM  3  72.8 
 FDM   

 FDM  kh  
 kh   

 Davisson and Gil  kh   cu   8B  

3.20    (2563) 
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  (Duncan, J. M. et al., 1994)  cu  8B  

 

 
 

 5  (166.3 kN-m)  (109.9 kN)  
 FDM  (Hu, pile group)  

 11.2   109.9 kN 

 

5.3  
 (Pu)  (Mu)  

 FDM  ( )  7   1 
  (Interaction Diagram) 

 (ØPn  P  6)  
(ØMn  Mx  6)  0.40 x 0.40    
8-DB25  6 

  6  (  1-13  6 
 7 )   

 ACI318  Slenderness 
   (2556) 

 (  , 2556;  , 

-166.3 kN-m 109.9 kN 

 
EI = 59,100 kN-m3 

 12.00 . 
 40 element  

 h = 0.30 . 
 B = 0.40 . 

Ht  Hu,pile group = 109.9 kN 

kh  

22

วารสารเทคโนโลยีและนวัตกรรม  มหาวิทยาลัยราชภัฏอุตรดิตถ
ปที่ 5 ฉบับที่ 1 มกราคม – มิถุนายน 2565

Technology & Innovation URU Journal



2563)  (0.53 × 350 × 40 ×
35

1000
= 13.8 )  

 (11.2 ) 
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 T   3   

   Broms,  Davisson and Gil  FDM 

  Broms  
Davisson and Gil  kh  

  
 FDM  

 25   Broms, Davisson and Gil  

 FDM  25.0, 25.4  26.0   
 FDM  3.85  
 Davisson and Gil  FDM   9.4 

  
 ACI 
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