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Calculation method for stress influence coefficient of pile foundation settlement in port areas
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Abstract: To address the insufficient accuracy of pile foundation settlement calculations in soft soil
foundations of port engineering, this study proposes a refined calculation method applicable to soft soil by comparative
analysis of differences in Mindlin stress influence coefficients between the national standard JGJ 94-2008 Technical
Code for Building Pile Foundations and the Shanghai local standard DGJ 08-11-2018 Design Standard for
Foundation Engineering. An improved Mindlin-based model integrating pile diameter and horizontal distance effects
is developed through theoretical derivation, overcoming the parameter oversimplification and computational
complexity of traditional methods. The results show that pile diameter induces 3% —10% errors in stress influence
coefficients near the pile tip (calculation depth z<3 m), but errors reduce to within 1% when the calculation depth
exceeds 3 m. For horizontal distance p =2 m, the computational error between the Shanghai local standard and
national numerical integration method is less than 1%. This method enhances settlement calculation accuracy, it can
provide efficient support for rigid pile treatments in soft soil foundations of port yard areas, and offer reference and
guidance for developing computational programs for pile foundation settlement analysis.
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Tab.1 Calculated values of I, corresponding to
different Poisson ratio

1

P

ud 2l
w=0.3 w=0.4 w=0.35 A
1.004  62.290 62. 898 62.571 62. 563
1.020  54.678 57. 111 55. 801 55.793
1,100 14.949 16.310 15.577 15. 575
10 1. 200 4.581 5.019 4.783 4.782
1. 400 1.257 1.377 1.313 1.312
1. 600 0. 593 0. 649 0.619 0.619

ld zIl

w=0.3 w=0.4 w=0.35 b RlER (D

1.004 4 121.481 4410.173 4 254.724 4 254.172

1.020  449.680 492.937 469. 645 469. 584
1. 100 19. 362 21.256 20. 236 20.233
100 1. 200 4.913 5.392 5.134 5.133
1. 400 1.279 1. 402 1.336 1.336
1. 600 0. 598 0. 653 0. 623 0. 623
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Tab. 2 Calculated values of I, corresponding to
different Poisson ratio

ud  zl b
w=0.3 w=0.4 w=0.35 A
1. 004 2.720 2. 896 2.802 2.801
1.020 2.671 2.857 2.757 2.756
1.100 1.613 1.752 1.677 1.676
0 500 0. 901 0.977 0.936 0. 936
1. 400 0. 449 0. 483 0. 465 0. 465
1. 600 0. 287 0. 308 0.297 0.297
1.004  24.763 26. 806 25.706 25.703
1.020 9.205 10. 083 9.610 9. 609
1.100 1.915 2.090 1. 996 1.995
10 00 0. 946 1.027 0. 983 0. 983
1. 400 0. 455 0. 490 0.471 0.471
1. 600 0.289 0.310 0. 298 0.298
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Tab.3 Calculated values of I, corresponding to
different Poisson ratio

I

st

ud  zl

w=0.3 w=0.4 w=0.35 PSRIER IR

1. 004 4.314 4.582 4.438 4.437
1.020  4.296 4.589 4.431 4. 431

1. 100 2.496 2.720 2. 600 2.599
200 1.279 1.395 1.333 1.332
1. 400 0. 568 0.618 0. 591 0. 591

1. 600 0.341 0. 369 0. 354 0. 354
1.004  47.700 51.629 49.514 49. 507
1.020  17.064 18. 708 17. 823 17. 820
1.100 3.067 3.360 3.202 3.202

10 00 1.359 1. 486 1.418 1.417
1. 400 0.578 0. 629 0. 601 0. 601

1. 600 0. 343 0.372 0.357 0. 356
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Tab. 4 Difference comparison between specification and standard
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Fig. 1 Difference comparison of stress influence coefficient

between specification and standard
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Tab.5 Errors between calculated values by the standard
and values in the specification
T 218/

T ES Ny PRIERIES %

d=0.5m,/=10 m,z=10.04m,  ~ 0-111 0111 0.00
r=2 m(1/d=20,m=1.004, I, 0.685 0.687  0.29
n=0.2) I, 0.746  0.751  0.67
d=0.5m,/=20 m,z=20.08 m, 1 0-179 0.180  0.56
r=2 m(l/d=40,m=1. 004, I, 1.393 1.399  0.43
n=0.1) I, 1.890 1.901  0.58
d=0.5m,1=30 m,z=30. 12m, L 0179 0.179 0.0
r=3 m(1/d=60,m=1.004, I, 1.393 1.396 0.2l
n=0.1) I, 1.890 1.895  0.26
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