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Settlement calculation of foundation with long and super-long piles

LIU Jin-li, QIU Ren-dong, GAO Wen-sheng, QIU Ming-bing
(Institute of Foundation Engineering, China Academy of Building Research Beijing 10013 China)

Abstract: The high-rise and super high-rise buildings get a chance to be constructed rapidly with the development of economy

and society in China. As the popular application cases of foundation with long and super-long piles in the buildings, the study

on settlement calculation for these types of pile foundations has become a focus problem in the design of buildings. The authors

analyze the merits and faults of the present settlement calculation methods for the foundation with long and super-long piles and

compare the calculated results on the basis of engineering cases by means of these settlement estimation methods. Meanwhile,

the Mindlin mean stress settlement calculation method is introduced. Based on the comprehensive comparison and analysis of

these results, furthermore, especially considering the influences of additional stress, compression layer thickness and rationality

and reliability of the methods on the settlement calculation, some suggestions are put forward to optimize the settlement

calculation for the foundation with long and super-long piles.
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Fig. 1 Profile of pile foundation
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Table 1 Core tube settlement calculation process by physical deep foundation method

BEAIME B

S(=yc A, +5,)

z/l z-l/m (z-D/b S E¥a  JlkPa 0.20./kPa  z/m  Az;/m  As//mm  S/mm o
1.000 0.000 0.000 0.250 532.020  258.400
1.010 0.480 0.043 0.250 531.989  260.224 0.480 5.107
1.020 0.960 0.086 0.250 531.771  262.048 0.480 5.105
1.040 1.920 0.171 0.249 530.083  265.696 0.960 10.178
1.060 2.880 0.257 0.247 525.773  269.344 0.960 10.095
1.080 3.840 0.343 0.243 518.091  272.992 0.960 9.947
1.100 4.800 0.429 0.238 506.781  276.640  14.40  0.960 9.730 8.09 93.97
1.120 5.760 0.514 0.231 492.027  280.288 0.960 9.447
1.140 6.720 0.600 0.223 474329  283.936 0.960 9.107
1.160 7.680 0.686 0.214 454.364  287.584 0.960 8.724
1.180 8.640 0.771 0.203 432.858  291.232 0.960 8.311
1.200 9.600 0.857 0.193 410.496  294.880 0.960 7.882
1.300 14.400 1.286 0.142 302.650  313.120 4.800 29.054
e R4 E RN LOEHE, 2,=14.40 m; A4 CRIPEFEHARMIE) o 5.5.11 FFHUE JEVER VIS IR AR EL we=0.7, AN
THE A .
%2 FYERS BR AR LRI ISR
Table 2 Core tube settlement calculation process by equivalent layer-wise summation method
i ) SR iy ) A As, ¥ As, " Se S (FwweX As +S,)
z/l z-l/m z-)/b e 0.20./kPa  z/m  Az;/m i i ¢ e cre i
( ) jj%iiﬁ a jj/kpa e " ! /mm /mm /mm /mm
1.000 0.000  0.000 0.250 783.500 258.400
1.010 0.480 0.043 0.250 783.454  260.224 0.480 7.521
1.020 0.960  0.086 0.250 783.133  262.048 0.480 7.518
1.040 1920 0.171 0.249 780.647  265.696 0.960 14.988
1.060 2.880 0.257 0.247 774300 269.344 0.960 14.867
1.080 3.840 0.343 0.243 762.987 272.992 0.960 14.649
1.100 4.800 0.429 0.238 746.331 276.640 19.20 0.960 14.330 211.727 0.33 8.09 57.00
1.120 5.760 0.514 0.231 724.603  280.288 0.960 13.912
1.140 6.720  0.600 0.223 698.539  283.936 0.960 13.412
1.160 7.680  0.686 0.214 669.137 287.584 0.960 12.847
1.180 8.640 0.771 0.203 637.465 291.232 0.960 12.239
1.200 9.600  0.857 0.193 604.534  294.880 0.960 11.607
1.300 14400 1.286 0.142 445709 313.120 4.800 42.788
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1.400 19.200 1.714 0.103 323.409  331.360

4.800 31.047

B R4 EEER AN EE, 2,=19.20 m.
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Table 3 Core tube settlement calculation process by Mindlin mean stress method

lgi i Az, As; T As; Se  S(=SetycX As,)
z/l z—l/m lgpi lgsri gsii

N7 aglkPa /m /mm /mm /mm /mm
1.000 0.000 210.495 82.943 106583  191.510
1.010 0.480 206.065 82.130 105461  189.137 0480 1816
1.020 0960 201.635 79.717 102.114  183.560 0480  1.762
1.040 1920 189.276 75.909  96.849 173.864 0.960  3.338
1.060 2.880 178.345 72.328 91.910 164.879 0.960  3.166
1.080 3.840 168.040 68.961 87.274 156.435 0.960  3.004
1.100 4.800 158354 65.794 82.925 148.507 0.960  2.851
1120 5760 149.284 62.816 78.845 141.071 20,235 0.960  2.709 ara4 809 4130
1.140 6.720 140.799 60.015 75.017 134.096 0.960 2575
1.160 7.680 132.864 57.378 71.426 127.553 0.960  2.449
1.180 8.640 125441 54.896 68.054 121.412 0.960  2.331
1.200 9.600 118.498 52.558 64.887 115.648 0.960  2.220
1.300 14.400 89.937 42.727 51.698 91.668 5770  10.579
1.400 19.200 69.442 35331 41.954 74.010 5835  8.637

B 1/d
Ve JRAERERER AR | 2 = B2 03015 Tt kst R AR, S L PO R IR IERE 2,=20.24 m.

o, >50 kPa

® 4 TEFENBRETHEER

Table 4 Comparison of settlement values among different methods

T JE S RIEE ERAER 4 2 BANE Mindlin #5408 ik
O TR s/mm 93.97 57.00 41.30
HMERDTRE siymm 4527 39.75 34.66
AR Z YR As /mm 48.70 17.25 6.64

*® 5 FREIGFENMME S, HEESRREEE

Table 5 Comparison of additional stresses and compression layer thicknesses among different methods

pv—— AR SRR R Mindlin fgs8 4k 8 532
BEAnSJ/kPa  E4EEIEE/m MR JikPa  E4EEIEEIm MR fikPa ESREEEIm

NG 532.0~302.7 14.40 783.5~323.4 19.20 191.5~74.0 20.24

HMERE 441.9~171.3 2.88 1875~163.4 7.20 301.9~60.5 5.42
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