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Small piece of Abies sachalinensis
% (width=16, length=16, height=8mm)

Flora of Fomitopsis palustris

Polypropylene container
(width=188, length=129, depth=43mm)

[®-1 Rotfungus feeder unit.

Center line

+— Rot fungus feeder unit

3 k \ Stretch wrap

-2  Attachment of the rot fungus feeder unit.
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' Loading direction

$8mm Bolt

Displacement
transducer
Main member

|| Transducer bed

.
$8mm Bolt

[®-5 Setup of shear tests for screwed joints.

(4) FEFMEROFEE
JEFHEIROFE L LT, BT 4 ATHIARRES B X
WIEBFHEE DREZRTToT2. B uT 4 VT HIABES I
ERT N7 T = A, B 25mm, FTHIA
HIARNF—6], FRFTHIALIES 40mm) % O THR
BRIROD B AR OAHILE ONTE CRIE L. ARSI
BRI T 1212 B A DOETEIREDOBIEZ D 7= ik Bk 25k
L72B%, ZOWrim D v AFOFALEIZ I T H AL CHE
BENDIENC L DR HONWT, BRAREmOEY
ZEEL, RERAO MU DBEEROR Pl E CoRE#k
ZRE U THENL LS Z 212XV KRed7-(E-6).

Browned area

60

™

Decay depth (mm) = 60-d’

-6 Way to determine the decay depth.
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[&-7  Specimen failure caused by the screw breakage.
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[%-8  Observed failure modes of the screwed joints.
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[£1-9 Load - displacement curves of the screwed joints (examples).
-1 Strength properties and other properties of the specimens.
Strength Properties d p(mm) 3
Name D(mm) WD pkg/m®) MC (%)
P rax(KN) Py(kN)  Kg(kN/mm) Us@Q) Sound part  Decayed part
Control
c-1 5.55 2.90 0.42 174.03 21 468 10.2
c-2 5.96 3.62 0.61 135.05 18 493 10.6
c3 4.47 353 0.24 83.67 25 314 8.5
c-4 6.34 4.81 0.45 160.44 235 361 8.5
c5 5.90 3.85 0.37 177.25 235 409 9.6
c-6 428 256 0.35 47.19 235 398 95
c-7 5.76 2.93 0.40 157.23 23 383 10.0
c-8 6.02 3.39 0.75 180.52 215 417 9.7
c9 5.13 3.09 0.31 60.81 20 403 9.9
Decayed
D-1 5.22 3.34 0.38 86.10 19.5 24 6.00 481 11.4
D-2 3.83 2.35 0.33 7551 20 22 1.35 352 10.9
D-3 3.69 1.88 0.26 65.16 26 32 8.20 446 10.9
D-4 3.58 2.16 021 4133 16 20 9.05 462 11.0
D-5 428 237 0.37 50.68 225 22 1.75 450 10.8
D-6 357 2.04 0.30 67.37 20 24 5.20 400 11.1
D-7 5.18 3.02 0.41 103.13 18 20 3.55 473 10.9
D-8 2.72 1.58 0.16 26.03 18 21 20.25 491 11.0
D-9 4.88 3.09 0.33 90.12 17 255 10.40 477 11.1
D-10 5.04 2.46 0.45 174.62 20 235 3.00 497 10.7
D-11 483 2.97 0.45 137.51 18 23 4.10 525 10.5
D-12 5.64 3.90 052 161.77 18 18 475 527 10.6

Note: P =Maximum shear load, P ,=Yield shear load, K s=Initial stiffness, U ;=Shear energy capacity, d ;=Pilodyn penetration depth,
D =Decay depth, WD ,=Wood density of sound part, MC =Moisture content
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[-10 Pilodyn penetration depth of sound part and decayed part of
decayed specimens.
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properties.



C) FEARS LHEATIERE

JEFTR S & AR & ORI 2 B2 (RT. JEAGTR
SIIARIME & ORICIZAEARE 1%IBNTHERA
OB ZRRD DIVAS, BOITE, FERFTE, Al
N — & ORICAH BRI 5T, ARSI
& D FREREEOBIINEETH S & DOfEREFFI.

d) RS LERIEEIC X DBEATMEREOHEE
JEAGTR S & SRFERRIEAE & 2553 2 HBIRIMR A /R & 72
S22 LIZBRHE LT, EFRES OMEAY 1~20mm Th
ST=DIH LEMOESIE 60mm, EADFE SIX
59MmM(E ADE FRE 65mm 7Sl O/E S 6mm % 5]
W) T o722 &b, BEGTROEREIE I LA
ST A CIEFFEE N O ORI b > T D 2
ERTFNTEZBNT. F ZTIERBRIR O S
RO T B (AR ) d K OVB AR S A 3SR L L,
TR L CEBNRAHT 21T, RO)~@)=K
EFFT.
Ppax = 0.0121 x WD, — 0.124 x D — 0.433 (1)
P, = 0.00838 x WD, — 0.0734 x D —0.827 (2)
K, = 0.00130 x WD, — 0.0177 x D — 0.141 (3)
U; = 0.621 x WD, — 6.01 x D — 160 @)
Z 2T, Pmex i I ARATEKN), Py : BRAFEKN), Ks: 4]
HARIIMEN/Mm), Us @ B A= RLF—(J), WDn : f45
DOESE(kgimd), D : @S mm)zrd. £7z, EEF
() ~@)DRERSL L, FIREREEI X DR S,
oA B A A & LT BRI R D IRE
efa &2 1T
JEATR S F T I IR I K DA TR R~ D L
[EUFE, ARSI X D PIERNED a2 frE
THE TR WolE ) EmEFX(D)~@)IE VT
HHEBAKESWIZIBWTHEE Th 2. Liehi-> T
VRS LAV A A e LC, HEYRIZREEC
& o CHHEBIFIZ L O A TREREHEE LA e CRiB AT
RETHDHZ EAVRSN. FIIRIMEZOWTIE, R
TRENT X D BRI U CREHE A 3250
Z - EENFE TR eSS LR L, ROk
L7z, ZRBASRBROFE RO TR S & @i
JE & ORNZITA BB ST, EEROATIC
BT 2 AL EIIMSI TH Y, RS & s
JE & DEFRAN A G O R A 5 2 T
Z e, EEFRQ)~@IC LY T
E LT ATREERAE &, SRBRIC 1 0 SR T BRI
il & DEIHRER-13 12”7,

67

18, 62-69, 2019. 12

7
g 6 O Control
> A Decayed
853 A
s 4
£ P aa
£ A
g 2
5 1
=

0 .

0 10 20 30

Decay depth (mm)

O Control
=z 5 A Decayed
53
g 4
é 3 A
<
$2 AR A
[J]

s 1
0 )
0 10 20 30
Decay depth (mm)
0.8

€ O Control
£ A Decayed
fz_‘, 0.6
£ 04 R?=0.50""
S 02
z

0.0

0 10 20 30
Decay depth (mm)

200
::2: % O Control
S 150 A A Decayed
&
. A
>
a0 100
: A
5 A
g S0 A
S A

0 L
0 10 20 30

Decay depth (mm)

[-12 Relationships between the decay depth and strength
properties. (**= significant at the 1% level)



-2 Coefficient of determination (R?) of single and multiple 6

regression of strength properties on WDn and D. 5

4

Single regression: Multiple regression: é 3

Variables Variables &é 2

WD, D WD, and D 1

P... R?*=025 R?=031 R2=0.74%++ 0
P, R?=023 R*=0.17 R%=0.53*

K, R2=0.14 R’=0.50* R2=0.85%x 06

U, R?=0.25 R%=0.25 R?=0.66"* 0

*=significant at the 5% level.**=significant at the 1% g o4

level. **=significant at the 0.5% level. *****=significant g 03

at the 0.05% level. < 02

0.1

0.0
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[®-13 Comparison between the test results and estimated values
of the strength properties.
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EFFECTS OF WOOD DECAY ON THE STRENGTH PROPERTIES AND
DEFORMATION PROCESS OF THE SCREWED JOINTS

Rintaro UEDA, Kei SAWATA, Ryuya Takanashi, and Takanobu SASAKI

Single shear tests were conducted on screwed joints that were loaded parallel to the grain after the decay
treatment of the main members. Observation of the deformed screws revealed that dominant failure modes
of the decayed and control specimens were clearly different. Therefore, it is suggested that the degradation
of bearing strength of the main member caused by decay made a difference to the deformation process of
the screwed joints.

Penetration depth of Pilodyn and the depth of decay in the screwed point were measured so that
degradation of the strength properties and the change in deformation process of screwed joints were
considered in association with the extent of decay. Whereas penetration depth of Pilodyn showed no
significant correlations with the strength properties of the screwed joints, the depth of decay showed
significant inverse correlations with the initial stiffness of the screwed joints at the 1% level. In multiple
regression analysis of the strength properties on the depth of decay and the wood density of sound part of
the specimens, the multiple regressions of maximum load, yield load, initial stiffness, and shear energy
capacity were all significant at the 5% level and above. Therefore, it is demonstrated that the 2 variables
can explain the strength properties with high accuracy.
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