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Improvement of revised density method for stability analysis of rigid-pile
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Abstract: The revised density method is improved based on analysis of interactions between ground soil, fill and piles in flow
sliding. The density of fill outside the center of sliding surface needn’t be revised. The density of soils among piles outside the
center of sliding surface is increased due to the positive frictional stress over the tensile neutral plane and decreased due to the
negative frictional stress below the tensile neutral plane. The influences of tensile strength of piles on position of the tensile
neutral plane and the revised density of soils among piles are taken into account. The counterforce of end resistance of piles is
transformed into the soil density below piles. It is shown by analysis that the safety factor of stability is affected little by change
of the revised method for density of fills and soils among piles outside the center of sliding surface, but is obviously affected by
the revision of density of soils below piles when there is soft substratum. It is shown that the results of stability analysis of a
sliding project by the improved revised density method for rigid-pile composite foundation coincides with the project practices.
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Fig.1 Interaction between sliding mass and piles of rigid-pile

composite foundation
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Fig. 2 Vertical forces in limit states
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Fig. 3 Simplified equivalent transformation for revised density

method
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Table 1 Conditions of soil strata
+4 h Ps e I w qc fs fak E Ceu Peu Cy Psr
/m /(kg'm?) ' /% /MPa /kPa /kPa /MPa /kPa  /(°) /kPa  /(kg'm?)
il 8.0 2500 0 37 1623
EAY 2 1940 0 35 1259
yARDIE gt 1.67 1900 32.7 90 4.0 8.5 11.4 394 644
5 9.3 1422
5 17.0 1188
AV FE A 5 24.6  958/2451*
W+ 5 1760 1251 123 446 060 9.68 60 2.2 6.2 7.8 329 2681
5 39.8 2912
5 47.5 3146
WRRELx 30 1.275 142 454 047 10.00 8.7 3.1 21.9
yARDIE iy 7.2 1880 32.5 75 3.0 12.5 13.5
i+ >15 1930 30.5 140 6.0 19.0 12.5
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Table 2 Calculated results of ultimate resistance of piles

T H Lk LA
h/m 1.67 26.33
BEE g ~F34/MPa 0.536
cy “F-¥1{H/MPa 39.4 25.6
Qy/kN 88.1 902.1
HENE g/MPa 0.993
Op/kN 94.4

Qu/kN 1084.5

T 30 311.30 kN. % CHR[3]177 V20 EAS & MR
N 79.76 mm, FA4EF14 11.16 KN/m, BMHEAN 1.79
KN, HETRATEA 313.09 kN, HE[H] L7785 N 64.7%,
BB b A TR TR DA R 15.37 m kb B IESE it
HAERWE 1.
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