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Changes of damage rate for nineteen years
Masuo Hasecawa*

SRYTEATIIY, YRYTEIIIY, XAUH, AF, /F7XF0, XTEN,
FERSOBAMRBRZ1980FEICHE L TIGEMNRAL 2. HOREFELERZ, CCAMEZEA
M, SHME3M (CCA, 7 LAV — b, TBPHA), BUBOSHEELL, HOBKIZ
R3IX TIX L60cm, WEIIMPICEIDOES 30cn) ZEBTZHikL L. BHEHD VIR
kB EE, BHLAMATOEEHIME (0~ 5K ckD, MOBE, HBERE,
ERICOWT 1 EBICHEMUE. ERELUTIRT.

1) #EEEEBELXOBRICDOW TRichardsE BEKEIR 2T/, TOKR, HEF

BEORELLEE, BEPICREFLEBIZE>TRAZD, 3 DDA (MitscherlichRY,
Mitscherlich-Gompertz&!, Gompertz®!) IZHETES I &b ok,

2) DMELBFOMAER (FEEEEMSIKETIER &, PRXUVTEANISTY,
RAVH, e )FTF7ARFO, XTEN, TERT, FhENHS, 3, 9, 12, 54
THhoiz.

3) CCAMEZEANEIR, WThoORBEIIBLTDH, MONBEERTHEEFENBRD/NS
Mof., —F, CCARN, 7L 4Y—HEK, TBPHARKLEROMAFRKI, &
MBEUXRTHOTIMEELMED NN,

1. BUBIC

HLEOEERETIE, LHEALLTIRNYTE
A5V, BREE/F7AF0, FERMN H&
MELTRAEN, RF, RAUHH, FHkrel
TIRYTEL/IYRENAVWLNTVWS, X,
LB THBLABRNREINTE.,

NSO -RERGETCOHREORFELLY
EMAZRARD D, BHREEWAMOAIKIZHE
BMU-BAFRRY 219805 4 AICHEL, 19658

BRLE. BT, CThETOHEOETRRIC
DNWTHET 5.

2. ERAE
2.1 #EmE
It ARMIZ, SEHELTIRYUTEISTY
(Larix sp) ULTFHIRY), PRUTEIYIY
(Picea jezoensis) (BAFI /), AN (Tsuga
heterophylla), A ¥ (Cryptomeria japonica) (&h#f :

wfED I, BOEAFAMERERE R KBLWTRXRL.

* KM BRBR S



98

R/— 1 PAGT D B HE B COB5 R AL B U5 i

Al 4L CCAMIETRE A CCAR I LAY — ikt TBPHA &
PRUYTHENSIY HEAR 230-464-673(108) 2.3-3.0-3.9(0.4) 1.7-2.3-4.3(0.5)
A ¥ 50 50 50 40
PRIUTEISRY AR 235-436-714(103) 1.9-3.3-6.4(0.9)
£ % 30 50 50
KA WA A 379-580-671(72) 5. 7-7.4-10. 1(1.2)
= ¥ 10 50 50
AF AR 447-650-725 (57) 8.0-11.7-19.4(2. 1)
£ % 30 50 50
E/F7AF+0O AR 2.2-4.2-7.000. 9
& ¥ 50 50
X1 EN YN -
& ¥ 20
TE R E AR
A ¥ 20

i)t EEHEE AR (ke/m?)

FTFYIAF), B/ F T A+ O (Thujopsis
dolabrata) (fh#E © =7 7), XA &I\ (Chamaecyparis
nootkatensis), |L¥ER & L TTE k> (Dipterocarpus
sp) R W, MAEBRIE, ~FiE3XT3IX"75cm
G E LT AEEARRY), fliEio—4) 7L —
F R, KOmRBEHFOEEE Lk,

B ALER 53RN, TR AL & @i O 2 4
EEf Wiz, EHEEAR (kgm') 3 & TEHI L
i (kg/m®) W, WERTEROM T EEE, QBT
FrAifis S OSIRE (HRWR)) »oRilL k.

IETE AL, JIS K 1554 CCALS AR (¥4
TR (IHWLBEAMBGE) 8) O 2 %kisizHn,
Nu) BINE) ETT . MR ISR E13,
M TRELZEBVTH S, B, HFAEOS
HZATTYBLCIV VI, UEBZE2EFN, *
DEFHEZRBEDOIEARE Lz,

BRI, CCA, 7 LAY — i, TBPil#Al%
W, WihbERIZ 1 2 i L7z, CCARI,
MEFEACHERLEKkZ, 74y —Mlid, A
JIS K 2470 1 50D LAY — hili & 4T i T20%12
WRL=b0Z, TBPHMIAIMIE, TBP (24,6-K) 7
OE7x/—=)b:R)a—) L&) 2L r70aFH
Jr—iTHREER (1 :4) THEE2%ICHUL
EbDOEMEHL .

FREDRG I ZE L /=%, KNS 60emod
YL T e bO— WM E L THRL,

fie M — PRl — d R A (BEUE(R 2E)

YW 2[5 U BT 1 7 R s U T, il
EN GREE20°C, HIHEE60%) 1286 » A M
B TR L 2, R ERAELEBLT
DIl ALEER T 2 FERE L, BPAAMTABRICHE L 7=, ftalhi
Ok, BRLE LI ERIUCARZR—- 1157,
2.2 BHARER

BRI, AMKBRBEMNON R (L 15X
15m, THEABEHEKL (—HBELELC D) T, 1980
F4H (RAENETE N IZ19824E4 H) hHH
L7z 72720, kP D19904E 8 A IZ Bt
MW7z, ik 2 [H U EE R O HA£200mo #4512
Bl i, HBIE, aidBi & ZERKE L. H
LWilBi bk 2BRE— 11R7. 2P, LWih
ORBHIZHEYI R OTUNRSNT,

%5"" e 53

ER-1 fHikk G oAE



BRI 13 2000

~
N
/] Wiy BUW
(e = LR
] ® pe
) NR -
;’ {
hY / ~1
,.\ S { \-\
RN
y y

— 1 HildBih & i iEAMeDASE Bl s

) gl W#137.205°  dE#R36.7077 KRR 9m
AR H&137.136° d6#36.576° HEH78m
Wi HAE136.953° b##36.626° EEES8m
RA  E#137.057 1L#R36.789° & 12m
MBI Hi137.102°  JL#&36.703° M 14m

BEINHIZ, THEMD TELEAENSBE
BEZTHT . [ARFHELLT, EEREEMN
HHEBEbh5&R (AEHKE, EXH&KR) &
Bk (HB/KBEK £BKER) CHT2E&KEZN
£k, RBHTREALTOWEVWDT, A
AMeDASE RIS A GO FT— &> ERHFHLT
ko, RALE, RBHBITAMDASEAR (B
w, AR, HiE, RK) OMEZE—-1ICRT.

MOZBHEZ, SeccofiiEBTHEZ D¥45 (30cm)
EHRICEBLE, BAKXZEEE2TEL K0S
FaY, ARtz Oy ZiIcaEIL, 3B (5
SHLATOvY) Btk TEEBICHEZERREL .

2.3 NOPSEFM@E

ROHE (BHHHVIIRE) 2, 1EHICHE
WS, EZICOVWTHHRLAMRAMOFMEER"
(F]—2) ICHERU THML 2. FEIR, BRICEKS
Tio kM, NROEFEREZHMNTIED, 1T
ARIZRSANZERA LR, £, BHREEHE
MOBEERHIEIT, BERKTEOHEMZADITI
DROKRKEND D, FHTROSAAELLE, T

99

R—2 HEEORLE"
% R ®

0 g

1 BAGCEEORELFIIEH

2 LHEMICEEORES - IZEH

3 2OREOS XITHFIBITHL VB
4 SENICHMLWHETFIIBH

5 EEFIIEHICEOENLSTHS

bbb, FEMRBAOBEIZENTI0%RAHDOHE
BEAMRZEML, ChzHEFEHECAV: #
A, BREBEHRSO% B SITHEE25& L.

EEEEEOREETLBEZFHNS /D, Richards
DEEBBEIRIFESS” 2f7ok. AVWEERE
FNREUTIRRT. ZORIIE, BRIESTE
(A BRMIZIZS), FHEFEOETEE K,
HERR M) ICEBRTINTA-INETEHTND,
X5, ZORBEEEMNTIA—ImDEICLS
THREZINDZ VL DM OHBNZEKB LU EOH
MR ZEXZEEL TS, LEAE, m=00E
Z MitscherlichB8 3 (L IZMO#EE % H D),
m= 1 O & & Gompertzl K (AN ALICHDSF
f#), m= 2 D & X LogisticBl X (B RMNARIZH
3SEMG) B, LEN-T, FHAOFED
MEERITMOEICE > TRRECHOSFEMNATEE
T, ZITREFOERBENETNTNOHBBHEDOm
fICIEYY, @ —0.3~0.312 &% % 5 & 13 Mitscherlich
B 0.7~131dGompertzB & L, B D0.3~0.7
{3 Mitscherlich-Gompertz®! & U 7=,

D=A (1- Ce_k') 1/(1-m)

ZZIT, DB

C BRBEGEE
OB EEICHEG
CHARAHEOE (52.718)
CHEEOEE

I RBER

C EEEICER

SexoQpPpU

3. BREER
3.1 HRMOKR
BA—JefERBRTIE, RE2RBHMOKREL
BRERTH20, REFWOKE, AHR BKER
EDRRT— Y 2HELETHON—KNTHD, Ly
LEMRR TR, THOZEMEMIIKENL
Hh, [REODWTREREShEFEHED RN,



100

SHEMOBAFIRBEREZ LB TSI AT, L%
FHEEVDIRERERNHSELTHRBERITK
REFELEZBDT, WOMhDKRLKMHEELL, i
Bt DG RBEIIOVWTHERT S,

ZOIYVERIOSSEE, HHIEBZE— 31T, 4E
EHER—3ICRT. chohs, FEEHERRI34
C (¥EH2.1C, BBEH258C), ERKE2305m,
AEEAR 1mmkl EDOEREKHEIS6HTHo/2, =
DI, [RIFERE (15.6C) AR (163C)
IHATEDZA, BAKHBIIERIZE <, BEHE
ZBOASE F1961~19904E 57— " THE 1 1O FH
(191H) IZRSHDTH- .

mMBMOMNEIZLZAER2E, FyR>
(1928) &% LRHLEWEHRAEXCRIZ, BO
LB HAOGER S (1959) TiE, HHEEBLU
AWNTHKROZWHEEZ B DODHEHAZRK - Lk
WA 1T 5, BHOKRB I UTRARD
ARZEEBZRLEE—-313, BMOOGER I 0
WIC—8T 5. &<z, LW A KB KA HEH
MEDbBWEENALSNTE,

INETIZ, RHBEMAMCOREBHERRY
ZICOELT, [EREORES2EEM TEHH
FRBRICE D27 —F0ER " Bz hTWw3,
it L0 HEIZ, [RELHEMNSOFEEFMIC
Z5N, [BEOEXEILPREIVEZIT, I&
TV AEROBOSRER VG5, EEBO
AMBEFIZDOWTIZ, T.CSchefferdSi2mg U = A# I
HEEHER (C)”"MH3, HBohiE84Eh5
BHLAC11383.5T, £EFEHE632 FEAER
BORKEEI961~1990FEFT - HhSEH) Lbhh
ROEMo . HBHOC 113, F£EHZERMEN
MEEKAENZ WD, B<RdIENnbhol,

SHRARERBEOMAME BB OE NS, il
At % A OIS LA SR (BEREOAMSE R
EMOMARIHEE') ZRDF, B, ZOHRYK
3, MERMOMERRBEROREICSH > THHE
EENLHBOTHD. dBME, vY~ho7)o
HDAMBICH LT S0 07 1) O 454 - Hhhg
Ko fR%1.0, &5ITEFHLRIBACTHOMAEL /-
BHEOAEEREIZI0THEIENS, ZOMHHE
DEHELTEHEINIBE LA NRET, 28
AN AT FEBER 721,010 72 o =,

300 30
[===]_%3 T
250 | 3 _ —1{ 25
—o— KB T
200 20
L) o
E *¥
M 150 15 &
* .
® 7 “3
100 | : mﬁg
50 | kB : {s
! H B L
#
H OB
0 0

1 2 3 4 5 6 7 8 8 10 11 128

B—3 B0 SR & EAKA BIEE)

*—3 MEHOIVEMOLG SR

M TSR FRKR O FERAODE o’

(FEHE) (c) (mm) (A)

1980 12.3 2734 203 873
1981 12.9 2153 179 78.1
1982 13.4 2186 174 745
1983 12.5 2770 204 86.7
1984 13.0 2181 175 68.2
1985 13.0 3053 201 81.8
1986 13.1 1897 184 77.6
1987 13.6 1839 170 723
1988 13.2 2475 189 91.4
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4),

3.2.2 HOMBEXR
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MAER (ERIMHE) 2R, BEOLBRTI H5
RYBE, RAVYNIE, E/FTRAFO9EFE, N
TENRE, FENSEOHAERTHo . N
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£ (B CHAEFEBRMISE MBEBIUE
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SR OBEE, HRARMOZKEBE 07V 0E
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VIVERWT, 9ERERATELHARRICE

LTWwizlh, SARITIX, TV Y ZBRVLTHEEA
BWEHEERLTWS, Zhid, BAKOHEEADE
HODERICE > TEAGERENHENICEET
LikdeErSNh?, TVIVIZBWT, ik
REkOBRZRL A5, 9EEM S HMBRE KIS
EfTL, BERICKAWABRRCELE, Chs50Z
ENG, ETKREOEMIZEBCCABRBMNES, &
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HWEBESAEDICHARRICETZLEA5N S,
BRBRABEOCCARR, 7 LAY — i, TBP
WFRTIT, REDRINEL, HThHSTVOH
Tid, CCARE, /LAY —MhBHEHITELE
MICERT I EBEOHAEREEHR L Msho
2o ¥£7-, TBPHAIRKETIX, FELALYRENED
shizhol,
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o

EOBOHIX, BT, BHY EREOME
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| (13185 % X & ®-4 HEE HAFEK (BR 57884 ]
(kg/m*) TY57%% RETLR" (|F)
IRYTENSIY  CCAMERA 9.28 1) >19
CCAB i 0.060 2) M-GHJ 9 [ E& ]
VAZ WA 15| 0.460 3) M-GH 9 [HuERER)
3 - 4) M-GHY 8 [BHBRER)
YRUYTFETLSIY  CCAMEREA 8.72 5) GHl 13 (B BR8]
TBPHI A2 0.066 6) 5 [HthBEER]
&N - 7) >3
RLUH CCAMERE A 11.6 8) >19
CCAB Bt 0.148 9) > 6
EoR - 10) 3 (B E)
A¥ CCAMEEA 13.0 11) >19
TBP# #1# # 0.234 12) GXl 6 [t % 58]
& a0 R - 13) >3
t/F¥7AF0o TBP##I# 0.085 14) ME 8.5 [HE BR8]
[ - 15) ME 9 RS
~1EN 1. - 16) M-GH 12 [ & ]
TERY ® 4 m - 17) M-GE 5 [#ti B2 58]
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Summary

Field stake tests of Siberian karamatsu (Larix sp.), Siberian ezomatsu (Picea jezoensis), beitsuga (Tsuga
heterophylla), sugi (Cryptomeria japonica), hinokiasunaro (Thujopsis dolabrata), beihiba (Chamaecyparis
nootkatensis) , apitong (Dipterocarpus sp.) that are used as housing construction materials in Toyama prefec-
ture, has been conducted for nineteen years since 1980. The stakes (*3XT3X'“60cm) were tested in three
ways, impregnated with CCA, soaked with three kinds of preservatives and untreated, and were then set in
the ground in an upright position with half of their length (30cm) in the earth. The damage on the top,
at the ground line and on the bottom parts of the stakes were observed and recorded each year according
to the FFPRI's damage rating (0 to 5) system. The results are summarized as follows.

1) Regression analysis between exposure period(t) and damage rate(D) with Richards' growth function
model (D=A (1-exp(-kt))"*™) were carried out. Annual change patterns of damage rate of each kind of
stake could be classified into three functional types, ie. Mitscherlich, Mitscherlich-Gompertz and
Gompertz, from the m-parameter value obtained.

2) The service life of stakes (period in years when their average damage rate has reached 2.5) of un-
treated heartwood from Siberian karamatsu, beitsuga, hinokiasunaro, beihiba and apitong were about 8,
3,9, 12 and 5 years respectively.

3) The stakes impregnated with CCA were damaged the least among the other treated ones of the same
species. The service life of stakes soaked with CCA, creosote oil and TBP (Tri-bromo Phenol) oil solu-
tion had almost the same or slitely higher values than the untreated stakes.





