F40% 2 oI N B Vol. 40 No. 2
2024 4F 3 H FOREST ENGINEERING Mar. ,2024

doi:10. 3969/j. issn. 1006—-8023. 2024. 02. 014

M TR AR EER T HITE 7T E

Bow gk, Bk, B A okt XA
(demtpoll kg T 2B, b5t 100083)

W OB HNRANAENBET T IR ERL2ER , ERARG M FREAN TR AR —FETERENEIAFAR
TG AT B R BT T K A% M B3R 4 7 % 3B 2 ¥ 3F 3k (Ground Penetrating Radar,GPR) TR KR R A 445 = £ FH
BT Ay A A2 KB TR AR A ARSEA A 88 IR T0 0 A 2 RO AR B MR 00, 38 3 4 310 x¢ & U A8 (Platy-
cladus orientalis) W RE , PN A RREZWE AR LESHAMABREEN T H, FREV, K TEARFRLESHEY S
MARERWN2ANEEZER , FASAAFAR PR NEZL A RS, FFRIEW GPR Brik By AR R A5 AL DU & A R
B M E AT, B 5 4 R S IR AR R T by AT

FARIA AR R E B AR TR E M A E 35 (GPR) s A AR AL Ansys; # IR J0 3% 5 4

hES%S.S718. 43 XHkFRIZES A X EHES.1006-8023(2024)02-0127-15

A Non-destructive Method for Assessing Tree Stability under Wind Loading

TAN Xu, ZHANG Xiaowei, LI Shuang, LU Shenghua, XU Lingfei, WEN Jian "
(The School of Technology, Beijing Forestry University, Beijing 100083, China)

Abstract : In order to solve the problem that trees are prone to safety accidents under wind loads, which cause casualties and prop-
erty losses, a method of assessing the stability of trees under wind loads based on nondestructive reconstruction technology and finite el-
ement analysis was investigated, in which the root system configuration was obtained nondestructively by Ground Penetrating Radar
(GPR), and a tree model was constructed by combining the three—dimensional reconstruction technology and the resistance formula
under wind load. The effects of different root configurations and soil parameters on tree stability were analyzed through simulation and
field tests on Platycladus orientalis, and the results showed that horizontal shallow roots and soil parameters were two important factors
affecting tree stability, and the same trend of equivalent stress change was obtained as that in the existing study. The study proved that
the root configuration obtained by GPR can be used as an important evaluation index of tree stability, and verifies the feasibility of the
results of the study in the actual tree risk assessment work.

Keywords : Root anchorage structure; tree stability; ground penetrating radar ( GPR) ; tree modelling; Ansys; finite element
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Fig. 1 Schematic diagram of trees under wind load
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Fig. 2 Flow chart of tree model construction and finite element analysis under wind loads
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Fig. 5 Schematic diagram of root point connection
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Fig. 7 Canopy wind resistance modelling
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Fig. 8 Schematic diagram of validation model
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Fig. 10 Schematic diagram of maximum equivalent stress value points and trunk output areas
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Fig. 11 Results of experiments on the root portion
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Fig. 14 Soil parameters experiment results
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Fig. 15 Maximum equivalent stress value variation curve of soil
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Fig. 16 Ancient tree community map and demonstration tree
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Fig. 17 3D reconstruction and GPR detection results
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Fig. 18 Tree modelling under wind loads and mechanical analysis results
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Fig. 19 Comparison with simulation model
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Fig. 20 Ancient tree communities analysis results
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