=0 0006 4E 426 % 45 27 ] B HOR 5 T ISSN 1671-1815

O 2026, 26(27) : 11839 -07 Science Technology and Engineering CN 11-4688/T 3

DOI:10. 12404/j. issn. 1671-1815. 2507372
SIARE AT, ok, Fbede, 55 FIE A N ASE A L AR AR APEE S5 J]. BeEBoR S TR, 2026, 26(27) : 11839-11845.
Zong Mengfan, Zhang Yi, Zhou Xiaolong, et al. Radial nonlinear consolidation of soil around permeable pipe pile considering free strain[ J].

Science Technology and Engineering, 2026, 26(27) . 11839-11845.

Bz

ZEEHNTEKERERTREIFLERLS

FAERY Gk EAmRR’, EXEY, HEME
(1. RESCEEA TR 2ERE, K 300072 ; 2. AURBCSERARAR, WM 325014 3. VLR RS AR S HE TR,
AU 222005 ; 4. FEHFR 2 (RIX) TAR22ERBE, 2RI 430074 ; 5. WiV R EE0E, Sl 316021)

i O BKREERZ—AAEARAABERE R RIFRBAEDGIHER, A NERETHERGELBALETRERLE, A
HIREKEHEBOEEREELENE EXEAGE T L REAMSR(EEREEREZERSE )M AR L 2T ERKEH
MEALRGBLEERY ARAARES>EFETEREEROELRE LA BE, HdmoiIERELAS A RAKE S Fosb T
BATHER LG EREEALG YR, EREAN, EHBHUES ST ERAA AN ERA LA L ERGYmE A BF, ZOLEE X
S H EARB BN AN R B A A LB 4 B O B E e B ik R BT MK AR A 093 R AE R L B
AP SRR AR R R b T B AT A P A A2 B R 4 AT E ad A e B R TR,

Relin] FEXMEEL; EAREME, KL, ABEET, ARENE

TEESIS TU470; SCikbrERS A

Radial Nonlinear Consolidation of Soil Around Permeable
Pipe Pile Considering Free Strain

ZONG Meng-fan'** | ZHANG Yi’* | ZHOU Xiao-long", WU Wen-bing*, MEI Guo-xiong’
(1. School of Civil Engineering, Tianjin University, Tianjin 300072, China; 2. Blooms Union Group Co.,Ltd., Wenzhou 325014, China;
3. School of Civil and Ocean Engineering, Jiangsu Ocean University, Lianyungang 222005, China; 4. Faculty of Engineering,
China University of Geosciences, Wuhan 430074, China; 5. Ocean College, Zhejiang University, Zhoushan 316021, China)

[ Abstract] The permeable pipe pile is a new type of pile with superior drainage performance and excellent bearing capacity. Cur-
rently, little consideration has been given to its radial nonlinear consolidation behavior. To investigate the radial nonlinear consolidation
characteristics of permeable pipe piles, a radial consolidation model for the soil surrounding the pile was established, taking into ac-
count the free strain and the nonlinear consolidation properties of the soil ( nonlinear compression and nonlinear permeability ). Using
the finite difference method, a solution for the radial nonlinear consolidation of permeable pipe piles was derived. Furthermore, the
effects of nonlinear parameters, boundary drainage capacity, and external loads on the radial nonlinear consolidation of the soil sur-
rounding the pile were analyzed. The results show that the ratio of the compression index to the permeability index has a more signifi-
cant impact on the later stages of soil consolidation around the pile. A increase in this ratio leads to reduced soil permeability, thereby
slowing down the consolidation of the surrounding soil. Conversely, a decrease in this ratio significantly accelerates the consolidation
rate. Enhancing the drainage capacity of permeable pipe piles markedly promotes the consolidation of the surrounding soil, with this
effect being concentrated in the early and middle stages of consolidation. However, its influence on the time required to achieve final
consolidation is relatively limited.

[ Keywords ] nonlinear consolidation; permeable pipe pile; soft soil; free strain; finite difference method
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Fig. 2 Comparative curve of excess pore water pressure
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