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A method to measure the strain on tree stems loaded to any horizontal direction 

 
Hironori Noguchi1, Satoru Suzuki1 and Tomoki Sakamoto1 

 
Abstract: To know whether strain gauge transducers can measure the dynamic behavior of tree stems subjected to 
any horizontal direction loading, we tested the original strain gauge transducer (Moore et al., 2005) and the im-
proved strain transducer that we developed. The improved strain transducer differs from the original transducer 
mainly in symmetry. When a wooden pole was loaded to any right angle, the strain of the pole transduced by both 
the original and the improved transducer generally had a cosine relation to the angle between the front of the strain 
transducer and the loading. Therefore, the strain on a tree stem loaded to any horizontal direction can be estimated 
by composition of strains in two horizontal directions. Moreover, since the strains of the improved transducer are 
closer to a cosine curve than those of the original transducer, the improved transducer can estimate the strain on tree 
stems more accurately than the original. 
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