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Abstract ; There are often hollows,decay and other defects inside the trunks of ancient and some large urban
trees, which may compromise their health and safety. The purpose of this study was to develop a method to
screen the internal defects in trunks of ancient trees and large urban trees. Multiple radial stress wave ve-
locities were measured in the healthy trunks of several common tree species occurring in Beijing. These
stress wave velocity measurements were subjected to normal statistical analysis to identify the stress wave
threshold velocity for determining the presence of defects inside tree trunk based on the 95% confidence
principle. Eventually, the method of determining stress wave threshold velocity for trunk internal defect
screening was summarized and developed. Radial stress wave threshold velocities of 8 common ancient trees
and large urban trees in Beijing were obtained as well. These velocities were 1 225,1 394,1 620,1 864,2 055,
1639,1485,and 1 728 m * s ' for Pinus tabuliformis , P. bungeana , Platycladus orientalis ,Sabina chinensis ,Ro-

binia pseudoacacia » Platanus X acerifolia, P. occidentalis, and Ginkgo biloba , respectively. The verification test
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showed that the critical wave velocity determination method developed in this paper was feasible.

Key words: trunk defect; defect screening; stress wave; threshold velocity
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Fig. 1 Effect of internal trunk defects on stress wave

propagation path
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Table 1 Information of the tested trees
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Fig. 3 Detection position on trunk and measurement of path length
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Fig. 4 Detection of radial stress wave velocity of tree trunk
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Table 2 Results of radial stress wave velocity detection

in healthy tree trunks
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Fig. 7 Resistograph profiles in four directions (defects are marked in red)
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Fig. 8 Detection locations of resistograph and stress wave

as well as trunk internal defect
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