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Research on Bearing Characteristics of Single Pile Based on Rayleigh
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Abstract: Based on the disturbed state concept (DSC) , and combined with Rayleigh distribution, the
progressive load transfer characteristics of the pile—soil interface are described from a microscopic perspective. The
load transfer model of pile side and pile end based on DSC theory is established, the method of determining model
parameters is given, and the rationality of the model is verified. Combined with the load transfer model of the pile
side and pile end, an iterative algorithm for analyzing the load bearing characteristics of a single pile is proposed,
and its rationality is verified. The bearing characteristics of a single pile calculated by this method are in good
agreement with the measured values of the case, and this method can reflect the hardening and softening
characteristics of side resistance and end resistance. The results of variable parameter analysis show that the load
transfer model of pile side and pile end based on DSC theory has good applicability to different soil layers and pile
foundation construction technologies and can accurately describe the load transfer characteristics of the pile—soil
interface.
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Fig.1 Schematic diagram of disturbance state concept
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Tab.2 Calculation parameters of pile end load transfer model
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the calculated values of load transfer model at pile end
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Tab.3 The parameters of each soil layer used in the calculation

e JEL I /m k, /(kPa*mm™) z,/kPa &/mm?
= TS1 TS2 TS3 TS1 TS2 TS3 TS1 TS2 TS3 TS1 TS2 TS3
WmE + 1.7 1.6 2.5 20.0 13.7 13.5 28.7 30.0 27.5 6.676 14.86 19.07
s+ 1.9 3.8 3.1 20.0 13.7 13.5 28.7 30.0 27.5 6.676 14.86 19.07
MR+ 4.4 4.6 3.2 3.9 6.6 2.5 30.0 32.0 31.0 117.2 67.32 513.3
s+ 3.5 — 2.3 11.3 — 15.3 26.7 — 26.7 16.43 — 19.77
b+ F ok 1 4.6 6.8 5.1 4.2 3.1 2.5 36.4 35.9 34.3 205.7 388.8 710.6
s+ 0.7 — 0.6 2.0 — 0.75 19.6 — 20.7 81.94 — 752.7
(i 7.1 6.2 5.6 2.0 1.3 0.75 19.6 19.6 20.7 81.94 214.6 752.7
R £ 22 1.6 0.8 3.8 3.7 42 51.9 51.9 51.9 223.0 214.4 2533
R £ 1.5 5.2 3.7 6.8 4.7 23 50.8 58.9 55.2 73.69 194.3 670.2
R £ 2.8 — 3.6 9.5 — 2.8 57.2 — 54.4 62.87 — 692.1
MR SR 2.1 1.4 1.9 9.5 6.5 2.8 57.2 55.8 54.4 62.87 285.3 692.1
44> 1.3 5.9 0.7 8.7 8.7 8.7 66.7 66.7 66.7 237.0 237.0 237.0
LR 33 — 2.1 17.4 — 3.6 80.9 — 57.8 47.42 — 598.8
i 0.9 — 0.9 23.4 — 6.8 104.8 — 83.3 43.12 — 282.5
LR 2.0 2.0 8.1 23.4 11.5 6.8 104.8 115.6 83.3 43.12 117.5 282.5
LR — — 1.0 — — 8.9 — — 90.1 — — 222.4
BT AR/MN 4 271.0 kPa, B3t + 91 15 W B2 4 714.9 kPa/mm. AR 4%
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Fig.5 Comparisons of calculated and measured pile head load—

settlement curves for single piles in case 1
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