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Research on Wind-resistant Pruning Ratios for Urban Trees
Based on Static Load Tests
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Abstract Keywords

In China's southeastern coastal areas, typhoons and severe convective weather are Urban trees; Wind resistance;
frequent, and in recent years, many cities have experienced accidents of tree failure caused Static load test; Tension test;
by strong winds. To investigate the relationship between urban tree wind resistance and Pruning; Tree safety

pruning ratio, this study focuses on the common tree shapes found among Guangzhou's
street trees—the oval and pyramidal shapes—and selects the oval-shaped species
Saraca dives and Dracontomelon duperreanum, as well as the pyramidal-shaped species
Terminalia neotaliala and Bombax ceiba, as the subjects. Based on static load tests, an
analysis of tree morphological stability and a study on the correlation between pulling
force and angle under different pruning frequencies are conducted, so as to determine the
optimal wind-resistant pruning ratio for urban trees. The results indicate that taller trees
and more asymmetrical crowns exhibit lower stability. The pruning ratio significantly affects
tree wind resistance, and the optimal pruning ratios for both oval-shaped and pyramidal
urban trees fall within the range of 11%~25%.
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£2) - fm fem  fem  TF&/m /m B (RD) % (R2) 4t (R3) 7 (R4)

REEME AL 868 2410 1670 245 5.85 260 250 201 280
REEME-A2 588 2090 1490 175 418 290 260 260 340
REEME A3 800 1750 1430 2.15 5.90 234 271 229 275
REEME A4 550 1790 1400 2.19 335 278 251 214 282
#HEMED. d, AKF 0.2, WK HEERE-AS 650 1930 1440 237 4.18 254 306 259 288

d,=| R1-R2 | (1)
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VEENE, AR AR, S RANFR; AT Bl 740 6217 3258 3.14 466 387 489 410 432
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Tab.3 Results of tree morphological stability

W - we WMEH/m  BELLCR WERWME CAl 155 TS/
REEME-AL 868 0.67 2 12.42
FEEMTE-A2 588 0.71 3 12.38
FEFEME-A3  8.00 0.74 3 13.23
FEEME-A4 550 0.61 3 12.14
FEFEME-AS 650 0.64 3 12.56
AEF-B1 7.40 0.63 3 12.89
AEF-B2 9.00 0.52 4 14.42
AET-B3 9.10 0.57 4 14.51
AEF-B4 9.40 0.59 4 14.64
AEF-B5 8.30 0.62 3 13.23
INHAAZ -C1 8.20 0.62 4 1421
N4 -C2 8.38 0.60 3 13.24
INHAAZ -C3 7.50 0.75 1 11.02
N4 ~C4 7.70 0.74 3 13.12
/NHA5AZ-C5 7.20 0.70 2 11.87
AH8-D1 9.20 0.76 3 13.72
18 -D2 8.50 0.52 4 14.22
A18-D3 10.50 0.50 2 12.96
K18 -D4 9.00 0.47 3 13.36
A18-D5 9.00 0.52 2 12.39
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Tab.4 Pruning quality data under different pruning frequencies

FREHE
£ /kg (&th)

FREHE
£ /kg (L)

BFZREHE
2 /kg (4Lb)

FIREHE FRIRUEE SEE

TR &
Sy B kg (&) fkg (&H)  /ke

FRETLME A2 84 (11.10%) 9.2 (12.15%) 19.0(25.10%) 17.0(22.46%) 22.1 (29.19%) 75.7

R CL 7.4 (10.95%) 9.3 (13.76%) 12.9(19.08%) 13.4(19.82%) 24.6 (36.39%) 67.6
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