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Evaluation of Wood Properties and Wind Resistance of Branches of Major Garden Trees in Ningbo

LOU Lu,HE Yun-he (School of Landscape Architecture ,Zhejiang A&F University , Hangzhou , Zhejiang 311300)

Abstract [ Objective ] To master the wind resistance ability of main garden trees in Ningbo.[ Method ] The damage of landscape tree species in
the main urban area of Ningbo after typhoon No.9 and No.18 was investigated. Eight typical landscape tree species with wide planting range
were selected and analyzed.The wood fiber properties, wood mechanical properties and wind resistance of 8 tree species were measured ,and the
correlation between wood properties and wind resistance was analyzed.[ Result ] There was a strong positive correlation between wind resistance
value and fiber aspect ratio ( correlation coefficient 0.843) and bending modulus of elasticity ( correlation coefficient 0.779).Among the 8 tree
species , Citrus maxima , Osmanthus fragrans, Cinnamomum camphora , Metasequoia glyptostroboides , while Magnolia grandiflora , Broussonetia
papyrifera and Populus euramevicana had lower wind resistance. [ Conclusion | This study provides a scientific basis for the selection and applica-

tion of landscape tree species in Ningbo City in the future.
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Fig.1 Co MParison of wood fiber characteristics of branches of eight species
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Fig.2 Co MParison of wood mechanical properties of branches of eight tree species
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Table 1 Wind damage grade and wind resistance value of different tree species
. ) ) AR R SF A A% R Number of .
o2 Wb W/ P /Rt ot trees with different wind damage grades // ¥ HUAAE
N 7 Tree species Evergreen/ Conifer/ Number Wind resi-
0 Te€ SPECISS  peciduous Broadleaf 7S 19 1'% Il 2% IV 2% V& stance value
Grade [ Grade I  Grade l  Grade IV Grade VI
1 i Hak et 71 34 17 20 3.80
2 A e Gy 13 2 4 7 3.92
3 Ktz - i 11 2 9 4.64
4 il HEk (il 5 1 4 4.80
5 B ok & 14 3 1 2 4 4 3.35
6 Hatg E it 9 3 6 4.33
7 JUE R - 15 2 3 10 3.87
8 B i aLiis 27 1 2 11 7 6 3.56
R2 MRS AMERSRRERXES
Table 2 Correlation analysis of wood properties and wind resistance of tree branches
‘ ‘ \ ‘ T
HUAME Y i 214 W% MR S 1 BEWRL ERRIE o BECIRAR) PR Tt?l(.”;“kﬁj‘) PRt
1547 Wind “' BB g = Double M Wallto  Cavity P Yield Bending *¢,.°""/ Tensile
. Fiber - Cavity Aspect . . ression Yield
Index resistance Fiber S wall . cavity  diameter strength  modulus modulus
length . diameter | . ratio . ) modulus strength
value width thickness ratio ratio (compr- of elas- ‘ of elas-
of elas- . . (bending) ..
ticity ession) ticity ticity
HiAE Wind 1.000
resistance value
LI 4K JF Fiber length 0.495 1.000
4 Fi & Fiber width 0.254 0.726°  1.000
4% Cavity diameter 0.311 0.709"  0.976" " 1.000
XU HEJR Double 0.066  0.619  0.854"* 0719 1.000
wall thickness
K TE H Aspect ratio 0.843"" 0.809° 0.341 0.356 0.236 1.000
BEIFE L Wall to -0.336 -0.237 -0484 -0.659 0030 -0.142  1.000
cavity ratio
JE#2 L Cavity 0.322 0.276 0.533 0.702 0.025 0.147  -0.996" " 1.000
diameter ratio
45 # AR 5 Compres-  0.572 0.156 0.209 0.187 0.218 0.375 -0.128 0.084 1.000
sion modulus of elasticity
JE R 38 B (JE45) Yield 0220 -0.132 0.321 0.214 0.508 -0.094  0.095 -0.096 0.593 1.000
strength ( compression)
25 My 3 Pk A & Bending  0.779°  0.270 0.270  0.218 0.336 0.583 0.012 -0.019 0.718" 0.672 1.000
modulus of elasticity
JE MR L (A5 ) Yield 0458 0217 0197 0.123 0332 0340 0.111 -0.136 0864°" 0572  0.571  1.000
strength (bending)
P B L B A Tensile 0486 —0.167  0.048  0.086 -0.051  0.139 -0.302 0245 0813° 0576  0.665 0449  1.000
modulus of elasticity
T« FOR BEMIR(P<0.05) , » =+ FoRf il EHIE(P<0.01)
Note; * indicates significant correlation, * * indicates extremely significant correlation
x3 FETEMEREERENNER
Table 3 Judgment matrix and relative weight value of each index
P
- Beet B HI
- AR e LES A A AR T o HAH(W)
&R . B - Bending :
Types Crown Root Ratio of Relative
Index Blade ) modulus of .
of trees shape system . branch fiber . weight
density . elasticity of
length to width value
branches
PEAZEAY Types of trees 1 3 1 3 1/5 1/5 0.117 5
5% Crown shape 1/3 1 1/2 2 1/3 1/3 0.080 4
MR ZAE DL Root system 1 2 1 3 1/2 1/2 0.149 0
- F i 25 )& Blade density 1/3 172 1/3 1 1/3 1/3 0.059 6
AL HER SE L Ratio of 5 3 2 3 1 172 0.262 7
branch fiber length to width
R AR 5 3 2 3 2 1 0.330 9

Bending modulus of
elasticity of branches
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Table 4 Comprehensive wind resistance score of different species

TR 4 YA e A
, ’ , n 9 PEAR LA
. fF Bt s e 1 wi  ERR - aeh
T . fd ’ iy . Bending Compre-
I'ree Types of Crown Root Ratio of branch .
No. . Leaf . modulus of hensive
species trees shape system . fiber length .
density to width elasticity of score(Y)
0w branches
1 i 0.36 0.16 0.45 0.12 1.04 0.33 2.46
2 AR 0.24 0.16 0.45 0.12 0.52 0.99 2.48
3 KK 0.12 0.32 0.45 0.18 1.04 0.33 2.44
4 il 0.36 0.16 0.45 0.12 0.78 0.66 2.53
5 =47 0.12 0.16 0.45 0.12 0.26 0.33 1.44
6 Fa) 0.12 0.24 0.15 0.12 0.52 0.99 2.14
7 JTE 0.36 0.16 0.45 0.18 0.52 0.66 2.33
8 5 ILZER 0.12 0.16 0.45 0.18 0.52 0.99 2.42
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