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Comparision of Methods for Determining Bearing Capacity of Piles 
Using Standard Penetration Test (SPT) Data
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Abstract: In recent years, determining bearing capacity of piles from in-situ testing data as a complement to static and 
dynamic analysis has been used by geotechnical engineers. In this paper, different approaches for estimating bearing capacity of 
piles from SPT data are studied and compared. A new method based on N value from SPT is presented. Data averaging, 
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failure zone and plunging failure of piles are revisited in the light of this new method. A data bank was compiled including 42 full 
scale pile load tests in sites where SPT was performed close to pile locations. Comparison of current methods by error 
investigation with statistical and cumulative probability approaches demonstrates that the new method predicts pile capacity with 
more accuracy and less scatter than others. Therefore, it can be applied as a suitable solution in geotechnical design.

Keywords: Pile, Bearing capacity, Standard penetration test(SPT), Data filtering, Failure load
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Pile shape&Pile diameter Embedment Total capacity

No. Case Reference Site location material a b(mm) length,D(m) Rult(KN) Soil profile

1 A&M 14 Briaud&Tucker 
(1988) [6,7]  USA HP,St 246 8.5 590 clay&sand

2 A&M 39 Briaud&Tucker 
(1988) [6,7]  USA HP,St 310 19 1370 clay&sand

3 A&M 40 Briaud&Tucker 
(1988) [6,7]  USA Sq , Conc. 350 16 1070 clay&sand

4 A&M 41 Briaud&Tucker 
(1988) [6,7]  USA HP,St 310 12.4 520 clay&sand

5 A&M 49 Briaud&Tucker 
(1988) [6,7]  USA Sq , Conc. 400 14.7 1170 sand

6 A&M 66 Briaud&Tucker 
(1988) [6,7]  USA Sq , Conc. 350 25 1560 clay&sand

7 A&N1 Haustorfer & Plesiotis 
        (1988 ) [6,7] Australia Sq , Conc. 450 14 3850 sand&limestone

8 A&N2 Haustorfer & Plesiotis 
       (1988) [ 6,7] Australia Sq , Conc. 450 13.75 4250 sand&limestone

9 A&N3 Haustorfer & Plesiotis 
         (1988) [6,7] Australia Sq , Conc. 355 10.2 1300 silt&sand

10 ALABA Laier,(1994) [6,7]  USA HP,St 310 36.3 2130 silty clay&sand

11 BOOSH1 Iran khak Ltd. (1995) 
[8] Iran P , St 457 24 2230 silty clay&sand

12 BOOSH2 Iran khak Ltd. (1995) 
[8] Iran P , St 457 24 1200 silty clay&sand

13 B.A.1 Omran Sahel Ltd. 
(2002) [9] Iran P , St 1000 15 288 clay&sand

14 B.A.2 Omran Sahel Ltd. 
(2002) [9] Iran P , St 1000 18 350 clay&sand

15 B.A.3 Omran Sahel Ltd. 
(2002) [9] Iran P , St 1000 15 300 clay&sand

16 B.A.4 Omran Sahel Ltd. 
(2002) [9] Iran P , St 1000 18 300 clay&sand

17 B.A.5 Omran Sahel Ltd. 
(2002) [9] Iran P , St 1000 15 200 clay&sand

18 B.A.6 Omran Sahel Ltd. 
(2002) [9] Iran P , St 1000 18 200 clay&sand

19 B.A.7 Omran Sahel Ltd. 
(2002) [9] Iran P , St 1000 18 500 clay&sand

20 Fajr 1 Iran khak Ltd. (1998) 
[10] Iran Sq , Conc. 400 24.5 680 clay&silty sand

21 Fajr 2 Iran khak Ltd. (1998) 
[10] Iran Sq , Conc. 400 30 3000 clay&silty sand

22 Fajr 3 Iran khak Ltd. (1998) 
[10] Iran Sq , Conc. 400 24 1800 clay&silty sand
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23 Khoz 1 Iran khak Ltd. (1999) 
[11] Iran Sq , Conc. 350 30 1400 clay&silysand

24 Khoz 2 Iran khak Ltd. (1999) 
[11] Iran Sq , Conc. 500 30 2025 clay&silysand

25 Khoz 3 Iran khak Ltd. 
(1999)[11] Iran Sq , Conc. 350 30 1050 clay&silysand

26 L&D 12 Tucker&Briaud 
(1988) [7] USA HP,St 360 16.5 1170 sand

27 L&D 13A Tucker&Briaud 
(1988) [7] USA HP,St 360 16.5 2900 sand

28 L&D 16 Tucker&Briaud 
(1988) [7] USA HP,St 360 16.2 3600 sand

29 L&D 31 Tucker&Briaud 
(1988) [7] USA P , St 300 14.2 1310 sand

30 L&D 315 Tucker&Briaud 
(1988) [7] USA HP,St 360 11.3 817 sand

31 L&D 316 Tucker&Briaud 
(1988) [7] USA HP,St 360 11.3 870 sand

32 L&D 32 Tucker&Briaud 
(1988) [7] USA P , St 300 11 560 sand

33 L&D 35 Tucker&Briaud 
(1988) [7] USA P , St 350 12.2 360 sand

34 OKLACO Neveles & 
Donald,(1994) [7] USA P , St 660 18.2 3600 sand

35 OKLAST Neveles & 
Donald,(1994) [7] USA P , St 610 18.2 3650 sand

36 POLA 1 CH2M Hill,(1987)[ 7] USA Oct,Conc 600 25.8 5785 clay&sand

37 POLA 2 Urkkada      
Ltd.(1995) [7] USA Oct,Conc 600 32.6 3560 clay&sand

38 Rasht 1 Iran khak Ltd. 
(1996)[12] Iran Sq , Conc. 300 30 1600 clay&sand

39 Rasht 2 Iran khak Ltd. (1996) 
[12] Iran Sq , Conc. 300 30 1600 clay&sand

40 Twntp 4 Yen et al.        (1989) 
[7] Taiwan P , St 609 34.2 4330 clay&sand

41 Twntp 6 Yen et al.        (1989) 
[7] Taiwan P , St 609 34.2 4460 clay&sand

42 UFL22 Avasarala et al. 
(1994) [7] USA Sq , Conc. 350 16 1350 sand

P=Pipe , Sq=Square , HP=H-Section , Conc= Concrete , St=Steel , b=Diamter , D=Length , Rult=Total capacity
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1. static analysis
2. dynamic formula
3. dynamic testing
4. in-situ testing
5. full scale pile load test
6. pile driving analyzer

7. case pile wave analysis 
program

8. standard penetration test
9. cone penetration test
10. pressuremeter test
11. high displacement
12. low displacement

13. plunging
14. large strain
15. proof test
16. small movement
17. Van Der Veen
18. cumulative probability
19. plug effect
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