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Geotechnical Interaction of Piled Raft Foundations: Two Case Studies

M. Veis Karami, A. Eslami, M. M. Ranjbar and T. Riyazi

Dept. of Civil Eng., Shiraz University
Dept. of Civil Eng., University of Guilan

Abstract: Application of pile-raft foundations, which are known as “compound foundations”, is a suitable alternative in the
case of heavy load structures. The interaction behavior of pile raft foundations makes these systems very complex to analyze.
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Different methods have been proposed to determine the bearing capacity of piled raft systems and distribution of loads between
the components, i.e., pile group and mat. These methods are generally categorized into computer-based and conventional
methods. In most of these methods, the bearing capacity of the mat, which is often a great portion of the total capacity, is
neglected. Also, some model parameters used in these methods, as well as pile group or raft stiffness, cannot be determined by
routine tests or calculations. In this study, a number of recent analytical methods of piled raft system are presented. A new
method is then proposed which is based on settlement analysis of piled raft foundation and distribution of load between pile group
and mat foundation, which regards the interaction of compound systems as an equivalent block foundation. In this approach,
settlement is computed based on the concept of neutral plane according to which relative settlement of soil and pile group become
the same. Two practical case studies are implemented for validation of the method. The comparison demonstrates favorable

results for the proposed method.

Keywords: Shallow foundations, Mat foundations, Piled raft interaction, Settlement, Bearing capacity.
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10. creeping pile
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13. Poulos

14. neutral

VAP e ) aled YF Jle (Il


https://dorl.net/dor/20.1001.1.2251600.1386.26.1.7.4

[ DOR: 20.1001.1.2251600.1386.26.1.7.4 ]

ERVI SR VN DR U C g WU
A b Sl i o i B
(NCCE) 0l ;os wign o 0,55 ool L
AYAY i)l Ol g e b gas o8N
(Bl 3 g oS s e oy ol oSl Y
o005 5 )y sba o Sl SO s b
ersd Sl el w b M dar 350 00 Lo re
5 e oK2ls (ANCCE) 0l s lige Lo 50 S

3. Hemsley, J. A., Elastic Analysis of Raft Foundations,
Tomas Telford Publishers, 1998.

4. Hemsley, J. A., Design Applications of Raft
Foundations, Tomas Telford Publishers, 2000.

5. Davis, E. H. and Poulos, H. G., “The Analysis of
Pile-Raft Systems,” Australian Geomechanical
Journal, G2, Vol. 1, pp. 21-27, 1972.

6. Zecavert, L., “Compensated Friction-Pile Foundation
to Reduce the Settlement of Buildings on Highly
Compressible Volcanic Clay of Mexico City,” Proc.
of 4™ Int’l Conf. on Soil Mech. and Foundation
Engng., London, England, Aug. 1957, Vol. 2, pp.

VAP e ) asled Y7 Jl (Il

&l
81-86, Butterworths Scientific Publications, London,
1957.

7. Canadian Foundation Engineering Manual, CFEM,
Canadian Geotechnical Society, Technical
Committee on Foundations. BiTech Publications,
Richmond. 1992.

8. Coduto, D. P., Foundation Design, Principles and
Practices, 2" Ed., Prentice Hall Inc., 2001.

9. Davis, E. H. and Poulos, H. G., Pile Foundations
Analysis and Design, John Wiley and Sons, 1980.

10. Fellenius, B. H., Unified Design of Piles and Pile
Groups, Transportation Research Board, FHWA,
Washington, TRB Record 1988.

11.Poulos, H. G., and Davis, E. H., Pile Foundations,
Analysis and Design, John Wiley and Sons, New
York, 1980.

12. Randolph, M. F., “Design Methods for Pile Groups
and Piled Rafts,” State of the Art, 13" Int’l
Conference on Soil Mechanics and Foundation
Design, New Delhi, Vol. 1, pp. 183-191, 1994.

13. Fellenius, B. H., “The Critical Depth- How it Came
into Being and Why it Does not Exist,” Proceedings
of the Institution of Civil Engineers, Geotechnical
Engineering, Vol. 108, No.1. 1994,

14. Goudreault, P. A. and Fellenius, B. H., UNIPILE,
Background and Manual (Ver. 2), UNISOFT Ltd.,
735 Ludgate Court, Ottawa, Canada, 78p, 1994.

VoA


https://dorl.net/dor/20.1001.1.2251600.1386.26.1.7.4
http://www.tcpdf.org

