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Decay damages of an Wooden Walking Bridge Serviced for Only 8 Years.

Haruko Sakal and Yoriko lwamoTto*
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A small wooden bridge for walkers built in Kinki area was dismantled due to decay damages.
The service period was counted only for 8 years. Horizontal wooden members containing cross
beams were made by lamination of Douglas fir (Pseudotsuga menziesii Franco) wood boards
treated with the wood preservative of AAC (alkylammonium compound) . The laminated wood
beams were degraded severely, although decay of the floor boards made of untreated Azobe
(Lophia alata Banks ex Gaertn.) wood was not remarkable.The fungus attacking to the decayed
beams was inoculated for isolation, and identified to be Antrodia xantha by the DNA analysis and
morphological observations of the fungus bodies. It was revealed that the fungus of A. xantha could
cause the severe decay damages in heartwood as well as in sapwood of Douglas fir. It was also
recognized that AAC was effective to suppress A. xantha by the laboratory decay tests.

The wood beams of the bridge were assumed to be decayed by the insufficient penetration of the

wood preservative and the fast degradation of Douglas fir heartwood by the fungus of A. xantha.
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Fig.1 Horizontal wooden beams after removing floor
boards.

Note:Arrows show the fungus bodies covering wooden

beams.
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Fig.2 Transverse sections of the cross beams.

Note:Arrows show the decayed portions.
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Fig.3 Fungus bodies covering the surface of a part of

the cross beam.
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Table 1 Retention of AAC (alkylammonium compound) in the specimens.
s XA <Vl A3
A XA =0 LA
Solution impregnated Douglas fir (heartwood) Sugi (sapwood)
pree WL DVE A AACOWILH WL DVE ATt AACOWRIL
(FR% Ry y ¥ . . . .
Impregnation of Retention of AAC Impregnation of Retention of AAC
27 =2—BM) solution (kg/m®) (kg/m?) solution (kg/m®) (kg/m?)
KafEsEi  (a)
658 86 829 10.8
Solution for JAS K4
(a) D127
657 43 813 53
1/2 delution of (a)
(a) D1/4FR
655 2.1 818 2.7
1/4 delution of (a)
(a) DI/8HW
N 667 11 818 13
1/8 delution of (a)
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Fig.4 Dendrogram based on ITS-5.8S rDNA of the
isolated fungus (.

Note:Bar shows distance, and figures at breeches show

bootstraps.
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Fig.5 Dendrogram based on ITS-5.8S rDNA of the
isolated fungus @.

Note:Bar shows distance, and figures at breeches show

bootstraps.
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Fig.6 Mass losses of untreated specimens caused by
three types of decay fungi.
A :Douglas fir (sapwood) , B:Douglas fir
(heartwood) , C:Sugi (sapwood)
(Method:JIS K 1571:2004, size of specimens:20%
20%10mm, exposed period:12weeks)
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Table 2 Mass losses of AAC treated specimens caused by three types of decay fungi.
(Method : JIS K 1571:2004, size of specimens : 20 X 20 X 10mm, exposed period : 12weeks)
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Solution impreenated Antrodia xantha Fomitopsis palustris Trametes versicolor
DRSNS NA S M | AFDM | NAN VLM | AFDH | NAULH | AFLH
(FRs vy ¥ . . .
Douglas fir Sugi Douglas fir Sugi Douglas fir Sugi
= a2 —BM
7= ) (heartwood) | (sapwood) | (heartwood) | (sapwood) | (heartwood) | (sapwood)
KAEZE (a)
] 0.0 00 0.3 0.1 11 1.2
Solution for JAS K4
() D1/27 M
] 0.0 0.0 0.2 0.0 0.8 08
1/2 delution of (a)
(a) DI/ATH
] 00 00 13 00 0.8 04
1/4 delution of (a)
(a) DLI/8FM
] 0.0 0.0 49 0.1 06 123
1/8 delution of (a)
LT
21.7 30.1 269 62.1 41 39.3
Untreated
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Fig.7 Penetration of AAC at the transverse section of GROMBLRTERNCHI > T HARDEA LR
decaying cross beam. Lawvd ) ZHEEICT 5 & & DI AR 2RI L,
Note:Arrows show the penetrating area FH OB R EZTHERT 52 TRVLETDH 5,

detected by blue-color staining.
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