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Comparision of Methods for Determining Bearing Capacity of Piles
Using Standard Penetration Test (SPT) Data

A. Eslami, M. Karimpoor Fard, and N. Shariatmadari
University of Gilan, Civil Engineering Dept., Rasht, Iran
Farour Consulting Engineering Co., Tehran, Iran
University of Science and Technology, Civil Engineering Dept., Tehran, Iran

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 pilesare 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 * b(mm) length,D(m) Rult(KN) Soil profile

1 A&M 14 Br(i;‘;gg‘%%‘“ USA HP,St 246 8.5 590 clay&sand

2 A&M 39 Br(i;‘;gg‘%%‘“ USA HP,St 310 19 1370 clay&sand

3 A&M 40 Br(i;‘;gg‘%%‘“ USA  Sq,Conc. 350 16 1070 clay&sand

4 A&MA4l Br(i;‘;gg‘%%‘“ USA HP,St 310 12.4 520 clay&sand

5  A&M 49 Br(i;‘;gg‘%%‘“ USA  Sq,Conc. 400 14.7 1170 sand

6 A&M 66 Br(i‘i‘;‘gg)‘%%‘” USA  Sq,Comc. 350 25 1560 clay&sand

7 A&N1 Haustor‘fglés&)l%ej;i]otis Australia Sq, Conc. 450 14 3850 sand&limestone

8 A&N2 Haustoriflegsgz[ng;]iotis Australia Sq, Conc. 450 13.75 4250 sand&limestone

9  A&N3 Ha“s“’rf‘;gg)l’[ﬁ%"tis 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 Iram khak[gitd' 995 pran P, St 457 24 2230 silty clay&sand
12 BOOSH2 Iram khak[gitd' 995 pran P, St 457 24 1200 silty clay&sand
13 BA1 Omr(;‘(‘msza)h[g']“d- Iran P, St 1000 15 288 clay&sand
14  B.A2 Omr(;‘(‘msza)h[g']“d- Iran P, St 1000 18 350 clay&sand
15  B.A3 Omr(;‘(‘msza)h[g']“d- Iran P, St 1000 15 300 clay&sand
16  B.A4 Omr(;‘(‘msza)h[g']“d- Iran P, St 1000 18 300 clay&sand
17 B.AS Omr(’i‘(‘msza)h[‘;']“d- Iran P, St 1000 15 200 clay&sand
18 B.ASG Omr(’i‘(‘msza)h[‘;']“d- Iran P, St 1000 18 200 clay&sand
19  BAJ Omr(’i‘(‘msza)h[‘;']“d- Iran P, St 1000 18 500 clay&sand
20 Fajr 1 Iran khal[(IIG]td. (1998) Iran Sq, Conc. 400 24.5 680 clay&silty sand
21 Fajr 2 Iran khal[(IIG]td. (1998) Iran Sq, Conc. 400 30 3000 clay&silty sand
22 Fajr 3 Iran khal[(IIG]td. (1998) Iran Sq, Conc. 400 24 1800 clay&silty sand

AY VWAY |5 e sl a0 55l oYY Jlo oI5zl
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s 3,90 Olasein oM anlsl -\ J i

Pile shape&Pile diameter Embedment Total capacity
No Case Reference Site location  material * b(mm) length,D(m) Rult(KN) Soil profile
23 Khoz1 3" khall‘lll‘]‘d' %9 pan Sq., Conc. 350 30 1400 clay&silysand
24 Khoz2 3" khall‘lll‘]‘d' %9 pan Sq., Conc. 500 30 2025 clay&silysand
Iran khak Ltd. .
25 Khoz3 (1999)[11] Iran Sq, Conc. 350 30 1050 clay&silysand
Tucker&Briaud
26 L&D 12 (1988) [7] USA HP,St 360 16.5 1170 sand
Tucker&Briaud
27 L&D 13A (1988) [7] USA HP,St 360 16.5 2900 sand
Tucker&Briaud
28 L&D 16 (1988) [7] USA HP,St 360 16.2 3600 sand
Tucker&Briaud
29 L&D 31 (1988) [7] USA P, St 300 14.2 1310 sand
Tucker&Briaud
30 L&D 315 (1988) [7] USA HP,St 360 113 817 sand
Tucker&Briaud
31 L&D316 (1988) [7] USA HP,St 360 11.3 870 sand
Tucker&Briaud
32 L&D32 (1988) [7] USA P, St 300 11 560 sand
Tucker&Briaud
33 L&D35 (1988) [7] USA P, St 350 12.2 360 sand
34 OKLACO . Neveles & USA P, St 660 18.2 3600 sand
Donald,(1994) [7] > :
Neveles &
35 OKLAST Donald,(1994) [7] USA P, St 610 18.2 3650 sand
36 POLA1 CH2M Hill,(198)] 7] USA Oct,Conc 600 25.8 5785 clay&sand
Urkkada
37 POLA2 Ltd.(1995) [7] USA Oct,Conc 600 32.6 3560 clay&sand
Iran khak Ltd.
38 Rasht1 (1996)[12] Iran Sq, Conc. 300 30 1600 clay&sand
39 Rasht2 ™0 khall‘llz‘]‘d' 1996)  fan Sq., Conc. 300 30 1600 clay&sand
40 Twntp4 Yemet al'm (1989 aiwan P, St 609 342 4330 clay&sand
41 Twntpe Yemet al'm (198 Taiwan P, St 609 34.2 4460 clay&sand
Avasarala et al.
42 UFR2 USA Sq, Conc. 350 16 1350 sand

(1994) [7]

P=Pipe , Sq=Square , HP=H-Section , Cone Concrete , St=Steel , b=Diamter , D=Length , R,,,=Total capacity
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full scale pile load test

10. pressuremeter test
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17. Van Der Veen

MUoj‘ 9
1. static analysis 7. case pile wave analysis 13. plunging
2. dynamic formula program 14. large strain
3. dynamic testing 8. standard penetration test 15. proof test
4. in-situ testing 9. cone penetration test 16. small movement
5.
6.

pile driving analyzer

1. Fellenius, B. H., and Altaece, A. A., “Critical Depth,
How It Came Into Being and Why It Does Not Exist,”
Proceedings of the Institution of Civil Engineering,
Geotechnical Engineering, pp. 107-111, 1995.

2. Aoki, N. and D. de Alencar, Velloso, “An
Approximate Method to Estimate the Bearing
Capacity of Piles,” Proc 5th Pan —American
Conference of Soil Mechanics and Foundation
Engineering, Vol 1, pp. 367-376. Buenos Aires,
Brazil, 1975.

3. Meyerhof, G. G., “Bearing Capacity and Settlement
of Pile Foundation,” Journal of Soil Mechanics and
Foundation Engineering Division, ASCE, Vol 102,
pp 195-225, No. GT3, 1983.

4. Bandini. R., and Salgado. R., “Methods of Pile Design on
SPT and CPT Results,” Geotechnical site Characterization
Conference, Balekam, Rotterdam, 1998.

5. Briaud, J. L., and Tucker, L. M., “Measured and
Predicted Axial Capacity of 98 Ppiles,” American
Society of Civil Engineers, ASCE, Journal of
Geotechnical Engineering, Vol. 114, No. 9, pp. 984-
1001,1988.

6. Eslami, A., and Fellenius, B. H., “Toe Bearing
Capacity of Piles From Cone Penetration Test (CPT)
Data,” Proceedings of the International Symposium
on Cone Penetration Testing, CPT’95, Linkoping,

Sweden, SGI Report 3:95, Vol 2, pp. 453-460, 1995.

7. Eslami, A., and Fellenius, B. H., “Pile Capacity by
Direct CPT and CPTu Methods Applied to 102 Case

WAY g e oJol dm O Slad Y Jle oIl

11. high displacement
12.low displacement

18. cumulative probability
19. plug effect

ey
Histories,” Canadian Geotechnical Journal, Vol 34,
pp 886-904, June 1997.

b 835 S Slerad (ISl SlilesT 518 A
VA= Sl ol ) oS s
Slera—d g b 5 225 IS L slabsl a8 A
b il S mlo Sis oy s 855y 5
ATVA-SI Ol pl &S 18— b andis B
— b pd 85 s Slened (LA Glgnd il )
ATVA-S ol ol S %
QL‘—"""CJ‘_}"WZ‘})J’J“JLSW LSJL‘:J st GL\; AY
AYVO S Ol 1 a8 s =S
&:—2’53’ @0 zd)‘.la:x.ud.i_} o <6ABLJ p 3,8 ))?"'iJS AY
— L slemiulosl 5heslimal U Laad s oL o b
AYAY ST YA BIA OV-08 Solis o Mo Ol

a¢


https://dor.isc.ac/dor/20.1001.1.2251600.1384.24.1.6.9

[ DOR: 20.1001.1.2251600.1384.24.1.6.9 ]

14.

15.

16.

40

Brinch-Hansen, J., “Discussion on Hyperbolic
Stress-Strain Response, Cohesive Soils,” American
Society of Civil Engineers, ASCE, Journal of Soil
Mechanics and Foundation Engineering, Vol. 89
SM4, pp. 241-242 1963.

Fellenius, B. H., “Guidelines for Interpretation and
Analysis and Static Loading Test, Deep foundation
institute., DFI, 1990.

Goble, G. G. and Hussein, M. H., “Deep Foundation
Capacity-What Is 1t?,” Geotechnical Special

17.

Publication No. 94, Amherst, Massachusetts, Aprill,
2000.

Long, J. H., and Shimel, I. S., “Drilled Shafts, a
Data-Base Approach,” American Society of Civil
Engineers, Proceedings of Foundation Engineering
Congress: Current Principles and Practices, ASCE
Geotechnical Special Publication, GSP 22, Vol. 2,
pp. 1091 — 1108, 1989.

VAT s e ool MmO 6l Y Jle (JDlizul


https://dor.isc.ac/dor/20.1001.1.2251600.1384.24.1.6.9
http://www.tcpdf.org

