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An improved method of pile foundation settlement calculation
based on Mindlin-Geddes solution

WANG Xiaobo' LI Jianguang' WANG Duli’
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2. Shanghai Investigation Design and Reserarch Institute Co., Ltd., Shanghai 200434, China)

[ Abstract] Currently, the calculation of pile foundation settlement mostly relies on the Mindlin-Geddes stress solution. To meet
accuracy requirements, this method demands a detailed subdivision of soil strata, resulting in a cumbersome and inefficient computa-
tional process. To improve computational efficiency, by combining the Mindlin-Geddes stress solution with the layered summation
method, the integral expressions of the average vertical stress influence coefficient were derived, and the pile foundation settlement cal-
culation formulas were improved. Meanwhile, calculation tables of the average vertical stress influence coefficients under different res-
istance distribution patterns were compiled. Through the calculation and analysis of a dimensionless stress area example and an engin-
eering case, the results show that the average vertical stress influence coefficient method agrees well with the calculation results of the
standard method, the accuracy meets the requirements. Moreover, it does not need to further subdivide each soil layer for calculation,
effectively improves the efficiency and accuracy of pile foundation settlement calculation, and provides new calculation methods and
technical means for the design of pile foundation projects.
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Fig.1 Schematic diagram of Mindlin solution calculation
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Fig.2 Schematic diagram of the distribution of pile tip
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Fig.3 Schematic diagram of pile foundation
settlement calculation
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Tab.1 Calculation parameters of rock and soil mass

Eeint/ ko) B HE/(KN-m?) R R/ MPa
© R85, B 20.20 40.00
@, Airhih 20.20 32.00
Q) it 18.86 14.25
O,  BEEL. BRI L 19.75 15.63
@, £l iy i N (i o 20.40 23.80
@ 4iirhih 20.50 35.00
@  EEL. BB 20.13 16.12
@, it 19.16 15.79
® GyiE it 20.80 40.00
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Tab.2 Comparison of calculation results between the
method in this paper and the specification method

A7 b RWIErS
fikioyat CFRERmB AL (R RE0L)
BEDREs,/mm S s/mm  BEDOREs,/mm ST s/mm

Fr— 48.9 52.1 49.4 52.6
i 37.0 39.7 373 39.9
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