KFKEBEAR(PHRZ) $£56F5 2025 FES2 H

FESOHE, FE/ANIE, JR/NEK, GE. RIR- KPR AR R SR R ARSI R R R [T KRR AR (R 3E3C), 2025, 56
(S2): 568-575.

DU Wenhui, XI Xiaolong, ZHOU Xiaogeng, et al. Influence of three-dimensional root system on soil deformation under pull-out and
horizontal loads[ J]. Water Resources and Hydropower Engineering, 2025, 56(S2): 568-575.

& -KEEGHEATZHRER
Xf LR E R AR

HIE, RO, A, B F RER K A
(L. P X — AW E TAARANG, 77 4 537006; 2. FHAY¥Y RESZATR¥ER, #H K 410083)

M OE. MYRAEZHER FHAER RS T EIGR LR A F R, RASUEEM T &%,

BN =it L EF AT RAE, MES LR Z-TRI SR _tYffe= éﬁ SRR B SIE B AR - 7]4

FRSTBAERT, LERPR RSO TNINIE, BT L LREZ-LERL SR IAERAIF, KA.

R AWE—RARBE AR LAREN, §THR-LREERIEI, =5 AR ZE LR

47t ZpmeR AR, B g A AE, g AR A TSN &6 2R xmwjuﬁﬁﬁméﬁﬁ?k{ﬁ
, SRR Ak F AR F AT R 0 AR K A AT R B K, AR R A A S A R T A B3

m%i@f;ﬁ%,ﬁmﬁﬁ YA R MR T B ARG E S, AR E TS,

*%ﬁiﬂ: i%é’ba'iﬂi; g\"}b‘#gﬂg, ii4ﬁ7f%#bl, ‘y;'ﬁ}; :—,fi'r]’ﬁ-

DOI; 10. 13928/j. cnki. wrahe. 2025. $2. 091

RESES, TU457 XERERRAED . SCERPRIRS . A XEHE . 1000- 0860( 2025) S2- 0568- 08

Influence of three-dimensional root system on soil deformation under pull-out and horizontal loads
DU Wenhui', XI Xiaolong', ZHOU Xiaogeng', YANG Jun', ZHANG Lianyu', LIN Hang’
(1. China Communications First Aviation Bureau Southwest Engineering Co., Ltd., Yulin 537006, Guangxi, China;
2. School of Resources and Safety Engineering, Central South University, Changsha 410083, Hunan, China)

Abstract: The growth and interweaving of plant roots in three-dimensional space can significantly enhance the mechanical
properties of soil. A numerical simulation method is used to construct two-dimensional and three-dimensional analysis models of
complex root-soil complex from the perspective of two-dimensional and three-dimensional calculation differences, respectively, to
study the change law of soil and root displacement under stepwise pull-out and horizontal coupling loads. To reveal the interaction
mechanism of complex root-soil complex. It is found that complex root system can limit soil deformation more effectively than single
root system. Due to the increase of root-soil interface area, the soil consolidation performance of three-dimensional complex root
system is better than that of two-dimensional simple distributed root system. Compared with 2D roots, the sharp change of displacement
line under 3D complex roots appears at higher load values, and the calculated pull-horizontal coupling load of 3D roots is larger than

that of 2D roots. The displacement contour of the three-dimensional root system tends to be triangular with the increase of load, because
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the three-dimensional root system provides additional anchorage points, which changes the displacement mode.
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