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Estimation of the Service Life of the Connections

of a Wooden Snow Fence

Yasunobu NODA  Mitsunori MORI  Hironobu KOBAYASHI  Noriaki MAEDA

In estimation of the service life of wooden construction in civil engineering, aging due to biological
degradation is the issue of greatest concern. The decrease of the resistance force of connections is an
especially important factor for structural engineers. In this study, as part of a developing wooden
snow fence made of Japanese larch (Larix leptolepis), the connection of which had been exposed to
fungus (Fomitopsis palustris) for 5 or 8 months, a washer embedment test was conducted. The test
results showed obvious strength reduction and some correlation between the grade of decay and
embedment resistance force. Considering the relationship between the number of years passed and the

grade of decay, the service life of such connections was estimated.
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Fig. 1. The wooden snow fence.
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Fig. 2. Specimens sealed with epoxy resin.
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Fig. 3. Method of exposure to fungus.
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Table 1. Standards of damage grading.
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Fig. 4. Configuration of embedding test.
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Fig. 5. Frequency histogram for damage grade observed
in decay-accelerated processing.
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Fig. 6. Load-deformation curves.

I AR
Air-dried specimens
20
18 A
16 =
14
= 12 / /\' P
R A e
— i
= 8 /
6
4 /4
2
0 0 2 4 6 8 10
& (mm)
Deformation
FKEERIK
12 Water-saturated specimens
10 -
z 8 /%
ES :{:ﬂ 6 %///
= 4 /
2
0 0 2 4 6 8 10
25 (mm)
Deformation
14
IS = J-¥%J Average
12
L
- 10
E é ¢
5 8|—=
g :‘S‘ # 4
2= 6 &
z24@
X 4 —I— *
) ¥ 4
* #
KL fak SRR SR A
Air-dried Water 5-month 8-month
saturated ~ decayed decayed

BT AWEBRHOEST S
Fig. 7. Bolted-connection resistance force of each
status for 2mm embedding.

[J. Hokkaido For. Prod. Res. Inst. Vol.22, No.1, 2008)

7 A fil7K Water-saturated
® | & 57 AN S-month-decayed
6 m 8/ A5 8-month-decayed H
§ 2 — T{PLEHR Approximate line of all data
L S5
8 - ¢
53 4 4 y=-0.803x + 4.5242
g’ R=-0.76"
e 2
- u
1 >.>ﬁ
0 . .
0 1 2 3 4 5

Damage grade
EIR WEELEAMODOER
Fig. 8. Relation between damage grade and resistance force.

e fEIREE 0.1% KUETHE
***Significant at the 0.1% level.



KRBT EMOE ST

4 MAEHOER

Mt FAEER 56 8 X b7 W i & it 1 D BIfR
XiT, RRFEHE & WEEDORBRKREIE D Z & THE
TX 5%, ZIZT, H#LOEAMEEWICIT I
FFEY 25 LE,

FIORIND, OO TIEORILE T 2 FHAR R
DL, ABFFE TSR E LIBEA O E LM%
W95 [H B3 —JE) (28T DM ORGEFEL
EREEROEAMEORRE, BEE OB L T
AT, B, 10ELFRICOWTIE, E8 5 0BIH
E’ié%@f“i@é

JEFT OMEATIIBRBRIC A S D T2, s s
%%E@%% REBILOBRREICADY TERT D
TENEELWVR, ZIZTIE, BRBEKEREED
BELR T B 5 S 4 o B R B & B A L C it P AR 4k
THET 5,

10 BT, BOmES & gE R E o Bl R E AR
&, WEE LSBT O LER HF 5D

WAEEL & BRSNS ORISR O T Z R (),

T Lo T, BEEAEICER S DM II08 3kN T
bHGEITE, MHFEIXZI10FETH D &Pl
Do 2720, WEEIZEINTRONZESI1C, 1E
LOXERSTMETHD, LI ->T, FHIKDOY
EEORKEZHEM L2561, #ATH ) OKT
FHFER TR (5 10 P BB X OZoRRE
O, THRERIZSEL FHEND, ZhR

BT DA DT

7
6
85 °F=
éé \
g_ 4 ~<
§R ~<
2E 3 <2
3 <a S .
Cﬁj‘ﬂ_&( P SN -
\\
. ~: -
1 ¥ <<
~
0 .
o 1 2 3 4 5 6 7 8 9 10 11 12
Years

FIOR BEICLLIBEEMAMETFRKX

Fig. 10. Estimated line of decreasing resistance force
of the wooden snow fence connections.

— PPE R < S, B BOREE L < SEE T,

— — BT ERR (R B < ST )

: Average damage grade x average resistance force,

B : Maximum damage grade x average resistance force,
— —: Approximate line (maximum damage grade x average resistance force)

KOLERBE T THLINE ) O W TTEmd
VETHDHN, FIROT—HNERINDHI LT
RE RIS U7 iR AR TR OB H A FTREIZ 2 D &
EZTWD,

5. BhYIC
AL TIE N T~ % O T2 KRB S M O 45
75:?@“%% T, JEATALEE U 72 BB AR D FR AR ) % I E
, WERE L OMBEEED Z LT, ERFHIKW T

KEGERAS - BEEE, M I 1A R

Object members: Horizontal, no contact with soil above ground

n: 10 n: 0 n: 0 n: 12 n: 0 n: 28 n: 28 n: 28 n: 28 n: 16 n: 15 n: 16 n: 16
5 =
45 A
4 = ] =
35 1] 5]
o
T 3 =] i A l|—-19
-
{%:’025 p p p Bltda|| B y =0.1804x
K& 2 D = B o Bl T
Y ——
g 15 ] i] R R oy m 0| =147
=] ———— pill T
1 ol e = B+l E 1 5] 1
0.5 LT HTos0|| BT | B = o o = B
0| = == == == m| b | B
0% 50% 100% | 0% 50% 100% | 0% 50% 100% | 0% 50% 100% 0% 50% 100% | 0% 50% 100% % 50% 100" 0 50% 100" 0% 50% 100% 0% 50% 100% 0% 50% 100% 0% 50% 100% 0% 50% 100%
0% 14 24 34 44 54 64F T 84F 9% 104F 1148 124F
S
febe = - 3 =
£ IR BEBFEHREBMEEDER
Fig. 9. Relation between years passed and damage grade.
W77 M (%), —  FHREERE, B EURER, o HESSK
Bar: Frequency for each year, — : Average damage grade, Line: Approximate line of average damage grade, n: Number of objects

MERERG ) 226 H15)



Estimation of the Service Life of the Connections of a Wooden Snow Fence

T LMEMRTANEHTE L2 LR LT,

ST, MOBEETFEREIZOWTORRI 2D 533,
PG TERRIC X - TIREEIMm T 7e < S/ IME=e TR
EAHH L TR EOZEME AT XEHEENH
HEZEZTND,

glEf, RBEREEEEORROT -2 %2 F
FEIE, &AL, BEESEERI LICEST O
TREREL, WHEOESWERETFIESE LTREL
720,

X [
AEPURS, e, ERIEAE, I R, B
T, PR =K - MREERBRIG IR No.232,
109-153 (1970).
2) BARKRMRIGFEWE KM RAFF AT SETI”,
1998, p.80.

1)

[J. Hokkaido For. Prod. Res. Inst. Vol.22, No.1, 2008)

3)

4)

5)

6)

FAREBEDY RS, H Bf7, FERIEAE, R KRR,
Az — - MREERBRIGHFE R S No.329, 73-106
(1984) .

ARG, ATMUREE, EAEA, ZILEHE, R
ik, SR (fh) BARRMIRIEHSE 23 [4F
IRREWFFEFE G SCEE, A, 2007, pp.14-19.
PPHIRR(E, ARifE, A7 55 55 B B AR
DREMIFERKREESE, S, 2005, p.8s.
PPHFHE, ARmdh, ATEHEE 5 9 RIS
SHAFE RS ERESEE, HOL, 2005, pp.34-35.

EEeER—
Mt AntEEER —
THA R —
FEAEE—
(BFE21 : 08.1.8)

I
=
=

I
*
3

|
*
[\
R
B
e
o
& fo & O
=

ok ok HVE- ok

I

*
W
H_q_;.
=





