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Detection of Decay and Insect Attacked Ancient Wood Members
with Stress Wave Methods
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(Research Institute of Wood Industry, Chinese Academy of Forestry;
Key Lab of Wood Science and Technology of State Forestry Administration, Beijing 100091, China)

Abstract:  Decayed and insect attacked ancient poplar and larch wood components from the
buildings of Tibet were inspected by a stress wave meter (FAKOPP). The decay in each wood
component was observed and classified after having been measured by FAKOPP. The comparison
between the stress wave evaluation and visual classification showed that internal wood decay and
insect infestation on ancient wood components could be detected accurately by stress wave. The
decay situation evaluated by stress wave was almost consistent with the visual classification. Based
on the results, the authors determined that visual observation combined with stress wave methods
could examine the degradation of wood members in ancient buildings.
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Fig. 1 Principle of detecting decayed wood by stress wave ’ °
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Fig. 2 Detection of decay on ancient wood
members by FAKOPP
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Tab. 1 Visual classification of decayed wood structure members
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Tab. 2 Stress wave evaluation and visual observation
classification of decayed poplar members 13 &4
from Norbu Linka

(A-B )
/em /cm /tme+s!) (A //B )
,/// s
10 13.1 229.15
60 15.9 933. 46 //
3, 110 13.0 594. 51 //
269 cm 160 13.0 757. 28 //
200 12.7 565. 28 //
245 12.6 581. 54
30 14.7 868. 11 //
. 80 13.5 642. 86 //
o 130 12.4 828.51 //
223 em 180 12.3 900. 00 //
210 12.4 832. 21 //
(C-D )
10 11.0 448. 37 //
60 11.5 627. 27 //
3, 110 10. 8 775.12 //
269 cm 160 11.3 701. 86 //
200 11.0 734.97 //
245 10.2 746. 34
30 13.2 916. 67 //
.. 80 12.2 849.19 //
293 em 130 10. 9 795. 62 //
180 10.9 851. 56 //
210 11.3 801. 42 //
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Tab. 3 Stress wave evaluation and visual observation
classification of decayed poplar members £ 1
from Norbu Linka

(A-B )
. /em /em /(mest (A //B )
10 11.0 616. 82 //
30 14.8 1229. 92 /)
60 14.1 1386. 89 //
1 . 110 15.4 1323.78 //
294 cm (C-D )
160 16.5 1262.76 //
260 15.1 1031. 89 //
280 14.3 1583. 03 //
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Tab. 4 Stress wave evaluation and visual observation
classification of insect damaged poplar members
#9 from Norbu Linka

(A-B )
. /em /cm /(mest) (A //B
35 13.0 989. 85 //
80 12.2 958.12 //
0 130 12.1 907. 50 //
' 180 11.5 977. 34 //
281 cm .
230 11.4 1014. 84 //
255 11.1 738. 36 /
280 10. 8 757.01 //
m/st, , 7 .8
( 5), N
b
b b
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Tab. 5 Stress wave evaluation and visual observation
classification of decayed larch members
1#7&8 from Potala Palace

(AB )
. /cm /em J(mesl) (A //B )
10 16.9 1085. 65 //
30 17.0 891. 61 //
7, 60 16.5 647. 06 //
165 cm 110 17.6 631.58 //
130 17.9 799. 11 //
150 17.6 490. 25 //
25 22.6 682. 09 //
50 21.6 769. 60 //
1?35 C;n 100 22.6 949. 58 //
135 23.0 534.47 //
150 21. 4 480. 90 //
(CD )
10 16.3 821. 85 //
30 16.6 703. 39 //
7, 60 16.1 624.03 //
165 cm 110 16.8 444. 44 //
130 13.4 395. 28 //
150 10.0 840. 34 //
25 17.0 861.49 //
50 14.7 801. 82 //
;25 C;n 100 16.8 712. 87 //
135 14.9 537. 26 //
150 12.2 1036. 83 ./
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