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Durability of Civil Structural Materials Made of Japanese Larch
Installed in Hokkaido

Mitsunori MORI Teruhisa MY AUCHI Tomoaki SUGIYAMA
Noriaki MAEDA TakuyaFUIIWARA Makoto IMAI

The durability of civil structural materials made of Japanese larch (Larix leptolepis) installed in
Hokkaido was investigated. It was estimated that the service life of untreated members evaluated by
viewing the damage grade was about 8-9 years, and that the average penetration depth measured with
Pilodyn was about 30 mm at that time. The civil structural materials treated with CuAz (copper, borate,
and azole) for log block retaining work were expected to have at least 11 years of service life when in
contact with soil, since almost all of members were in sound condition and the average penetration depth
measured with Pilodyn was under 20 mm after a lapse of 10 or 11 years. Moreover, it was revealed that
the decay progression could be classified into four patterns by the environment where each member
was installed, i.e. “member in the ground line” , “member in contact with soil above ground” ,
“vertical member not in contact with soil above ground” and “horizontal member not in contact with
soil above ground.”
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Table 1. Outline of wooden civil engineering structures made of Japanese larch investigated.
- N T =2
AT TfE ﬁﬁifﬁ%ﬁ@ﬂ PRI AL The number of data
Area Work-type Preservative Service years The number WEE =t AP
treatment of structures e .
Damage grade  Pilodyn
[ e A 19/ JEA T — 5 2 64 224
Kitahama, Abashiri Windbreak fence work — 6 2 64 224
- 7 2 64 224
— 8 2 64 224
— 9 2 64 224
T Ti5 5 ERZENCTER] — 6 2 35 120
Komaba, Abashiri Earth retaining work (Fence work) — 10 3 — -
FURRE L CuAz 10 3 114 400
Log block retaining work
i AR T ERENCTE) - 3 2 36 96
Kunneppu, Tokoro Earth retaining work (Fence work)
E=R =10 ESA [REENCTER)] - 5 2 40 128
Tokoro, Tokoro Earth retaining work (Fence work)
ZF B ARHDIFHT G 2R ERZENCTER] - 5 4 115 288
Sawara, Kayabe Earth retaining work (Fence work)
FRRTER R ST H ey GRILOZR)  FUARET CuAz 11 2 34 136
Fukushima, Matsumae Log block retaining work
IREENCTNR)] - 12 6 170 680
Earth retaining work (Fence work)
FJTTRRSE BERT [ e R ERZENCTER) — 2 2 30 64
Biei, Kamikawa Earth retaining work (Fence work) — 3 4 60 0
- 4 2 36 120
- 5 4 70 240
- 5 1 18 60
- 6 4 93 284
- 8 2 36 120
- 9 4 73 192
- 10 5 110 240
- 10 3 54 180
- 11 2 50 160
- 11 4 72 240
/NES PN R3] ERZENCTND) - 3 2 46 184
Taisei, Kuon Earth retaining work (Fence work)
VLRSI KR EREN(TE®) - 5 2 56 184
Setana, Setana Earth retaining work (Fence work)
G AT Oy IRZEN(T =) - 8 5 145 416
Kumaishi, Nishi Earth retaining work (Fence work)
PRETFERIN 1975 BRI L — 3 2 28 112
Enbetsu, Teshio Windbreak fence work - 4 2 28 112
- 5 2 28 112
- 6 2 28 112
- 7 2 28 112
- 10 2 28 112
- 11 2 28 112
B RR/ N RT ERZENCTEN] — 6 2 36 120
Obira, Rumoi Earth retaining work (Fence work) - 7 2 36 120
— 8 2 36 120
o 100 2117 6.796
Total ’ ’
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Fig. 1. Diagram of wooden civil engineering structures investigated.
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Table 2. Standards of damage grading.

Bt e BELIRTE
Damage grade Observed condition
0 fdt4>  Sound (no damage)
1 TR HINZHR 0> i £ 72 138 A Partial, slight damage
2 AR O i £ 7213585 Slight damage all over the inspected points

2OWRHED 5 ZATEBAYHNTIFIT Ly B & 7= 13845

3 Partial, severe damage, in addition to damage grade 2
4 IR LWHRE FE 7213847 Severe damage all over the inspected points
5 WEFIIEMHIT L VN D Destroyed

REERBR S 55205 #5157
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Fig. 2. Average damage grades on untreated Japanese larch used in civil engineering structures.
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Fig. 3. Average penetration depth measured with Pilodyn on Japanese larch used in civil engineering structures.
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Vertical member in contact with soil
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Fig. 5. Average damage grade, and average penetration depth measured with Pilodyn on CuAz pressure-
impregnated Japanese larch used in civil engineering structures.

(after a lapse of 10 years)

4, BE

4.1 BUBOIREEMCHTEEHETNE—

$52, 3, STRLICHERND, HERICHBN T
TR - TR 32\ M - Bk icB b 59
JEFIMFEAE LT VIR TH D EE X B, EEE,
INHOTFT—ZIXREREOMAIZ R LTV, &
7z, W EHTIEH LN LICE L TWHEMOSEA
i, MBS X O oW N b BRI L D EE %
FAAREMEREL D, Elei B cLiIcELTW
TRV DA, MR & B CIRE A DA TR
Bixh, TN EEEEEx, KHMBREBIINT
WAHERBEZ &I, THIERIZH 28441, T BT
BELCWAEM ), TH B CHICEE L T2 unE
M, BEIO T EHCHICE L TOZRWERT ) ol
DDA TREREZEN LI ONEETH
Be ZDOXIIZ, WODENLIZIT DGR DRRFL
IbEHEMNMITDHZ ENTE T, THIBRIZH 5354 )
& T BT HICEE L TV BB RIS RO

(J. Hokkaido For. Prod. Res. Inst. Vol.20, No.1, 2006)

ML, HEHTHLEM L TV DM IXHIER & [H
FRIZIBAT D EBEnd 5, £, [HEH T
LCWaeWRis) b, Bl T2 It
FiOHEITIFFESC T H DB, FE AR D IRV
ERHERL TN Z 0D, EEBMLEREATH
%o THE BT HICHE L TORWEE ) (23T 28
DOETIIN R VIR TH -T2, ZNHDOMHDSDOH
NAZ BT DB ORFEELDORERNG, LAREEY

-
[

BT DB OEIT SZ — 0T TRt ), [
MR | B L [FEFEMOREM ] O =212 T

X D AREMEN R I Tz,

AR D X 512, AM Ol AT A M 57200
FEE LT, BHRICKAWHFEFMERHY, AR
THWLI TV D EERAM O A4EEIEL = O Fik
WEDIREINTWVWD, T72b5, 3 X3 X 60cm D
Bidt 2 O 7= B p R A 1T\, #E BRI C
o T (HICHIBRICE T D) WHEEN2.51FEL
EREMAERE LTWD, BIZIED T~ OfitH



FoH

Average damage grade Average damage grade
- 1) e I

Average damage grade
1) e

Average damage grade
-8 e E

BEENTLARE M & LTHEA STV D0 7 < Ot

Ground line
B

2 4 6 8 10 12

kit R (4F)

Service years

In contact with soil above ground

b HD — PR

e R 4 (4F)

Service years

Vertical member
not in contact with soil above ground
b — R — A

2 4 6 8 10 12
A H (4F)

Service years

Horizontal member
not in contact with soil above ground

Ho b — I e — B

RIS (4F)

Service years

Average penetration depth
measured with Pilodyn (mm)

FHE R T 4 AT HIARE S

Average penetration depth
measured with Pilodyn (mm)
EHE R T o AT A B

Average penetration depth
measured with Pilodyn (mm)

T Ea T 4 AT HIARE S

Average penetration depth

measured with Pilodyn (mm)
FHERT o ST HIARES

YU

%)
=}

—_
=

=

30

20

40

30

20

40

30

20

Ground line
i

2 4 6 8 10 12
R (4F)

Service years

In contact with soil above ground
H b HB — P2 M

2 4 6 8 0 12
AL (FF)

Service years

Vertical member
not in contact with soil above ground

i b — I i — AT

2 4 6 8 10 12
R E (4F)

Service years

Horizontal member
not in contact with soil above ground

Hi b — I L — R

2 4 6 8 10 12
ok A 4 (4F)

Service years

AETKRBEYICEASINTVWLIELEASIIYMICETIHUCEOTENBEEELS LUV FEY
EQT 1 U TbRAHREOREEL
Fig. 6. Changes in average damage grade and average penetration depth measured with Pilodyn on untreated
Japanese larch used in civil engineering structures, classified based on differences between portions.

UPRRE R s

H20% H1E)



Durability of Civil Structural Materials Made of Japanese Larch Installed in Hokkaido

R, DM TA04E, DM TE0FELE SN TS,
7o, TR MToE BT, BT~V (—
HAOM & E ATERM) OfAFEIIN3 FETh o7,
IO ORER L LT, AREHCHE S i A
BITEL 2o T 5, AMOBRORE S-S
RENEI S TN DI I HBIX TE 20N
EHEEIXEETH Y, BB ORILEEY AR E S
D T EDZO IR L DR REREE N 2 D —[R T
Ho LRI ND,
42 TARBEMOMAKTHAE
HBRICEDAWEEIZ L > TR b L= HFEEK
(BT~ DM OHEIL 6 4E) 1%, AWM Ol Z
BT57-00EEE LTALFHESNA TS, L
L, AR K5I ABRESS HIRIC L o Tl S
NI D LB Z B, TRE L ORE S RIS
2\, ZOL D IEREICK L, BRSO 0%, M
EROFEEE UCHREE2E AL, &ILIRTIRLA
BIZHW DT ARDOITHEEN 10% & 2o 7o lF R
(BeEFE 3.4) ZMAFEEKEL, TOHEOIT~Y
OMAFEHIIHE.THETHDL EMELTVD, 20D
£ 91z, REMRIEE 2 S A TEmE - O
Bz, BEHMTERERESWEEXLND,
AW CIE, ALREICRRE S i BAEEY O %
MBI DB OREZECEH SN L, 20
FERICHREN R EE R N2, BT D B
SEACICKMEESLZLICLY, BERELTO
M AZEALOTFRAFREIC A2 D & & bz, AMNRE
BrELTHIHATE 2 EEX6ND 2 Enn, BIIE,
Btz D T 5D,

5. R
JLHRE I RRE SN =l T~ B AR EY OIS
FHAEZIT- T2, BONEREIIUTOLEBY ThH D,
1) BRI & BHE R D I U 7= S ALER AT o Hi s

(J. Hokkaido For. Prod. Res. Inst. Vol.20, No.1, 2006)

HC BT DM HFEEITE L 28 ~9FERE, F
ZDREOERT 4 NI KD HIAKRES
T LE30 mmEETH D EHEE STz,

CuAz CALEE I NT-EM1E, REZIIFL2RE L
THITIFRERREBAMERFL, ErT 1 ik
DT HIARE S 20 mmA FEY, BEihZeft:
TiZh->THA72< & B ITELL EOIAFEE %
T2 L bhhoTz,

TARREIE OS> OENL, T/ HLIHES ), TH
B By, T R — FEEEH — R ) 35 KON HE
B — FEBE L — RERS IS BT DA DR L E
T2 2 ENTET, TS HITTHHEE
1, TIEBEHLOHER 1 3 L O IR O RiAS | D =
DD EFTHEITRY — BT E D AR R
B X7,

X ik

RATEH CUE34 - WERBRSH, 11(1), 1-5
(1997).

FIETHR .  ARRRAF, No.150, 143-156(1963).
KR - ARERTE, 17(4), 5-13(1991).
FARRE VIR IE 2354« ARakAfaf, No.232,109-135
(1970).

HA I BB ERMAEAH, No.23,15-22
(1993).

BRI RITZN84 « KR, 19(1), 13-22
(1993).

—MERERD  MHARTERERL —
—*1 : HEERR EEMEE—
—*2 : HREER HEEMERER —

— *3: BfiTE IR

(FFEZHE : 05.12.5)





