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Table 1. HEFE DO X L A

Observation of inspection.

BHEE & 2 R &
Rating Condition
0 o 2
Sound (no attack)
1 Mot EEORES IIEN
Slight and superficial decay (attack)
5 LHEHMICEEORES ITEK
Evident but moderate decay (attack)
3 2 ORED 5 L ICEAINTITF LW IRE
Partial severe decay (attack)
4 2HEAIET L REE BN
Severe decay (attack)
5 hEF BB LOEL TS
Destroyed

AOE (B) 1o, ZOVTFRH OFBEEREH 2.5 LS % b > T2 OMOMBEEKE L.
RIEER - BIEREDBRII Table 1 ILRTEBH TH 5,

3. #tAmenmE

AR GKHEED 2 FTTEIR 3x3x60cm OFEM, §XT7vr—{thifz L, LMERHIGD
MosokERG, WEHE LTRRLEOIM &M B 0RERV 1,

B SR & L CIRINERE I JIS A 9002 o 1 &%V, #idkR 600 mmHg {80.0kPa} 304}, i
JE 5 kgf/cm? {490.5kPa) 120 4}, #%#ES 600 mmHg {80. 0 kPa} 304, % @ i »ILEEALE, B
MBI L7005 5, BHORNBOFHE L, LEEOEARESE DE(LE €9 350~450 kg/m’®
DHPHIc S, NEREELEL THELY,

4. HEEFOSKEE 38R

7 vy — HORE HE 1.055
Bty 1.03
HARE (40°C/20°C) 1.58
Ko 0.1%
ot
23°C £T 25%
235~315°C 44
315C Fco2E 69
315~330°C 12.5
PF ZB5EH (JIS K 1550 7 = / — VABHEHS 3 - (LR AMBLIEHD
> W-1 (JIS K 1550 3 &) NaF 87%
7 x/— ll/ﬁ 10

SbF; 3
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°oW-2 (JISK 1550 1 & 25) NaF 0%
7x/—VER 10
Na,HAsO, 10
Kz Crzo'y 30

cW-3 (JISK 1550 1 /& 15) NaF 25%
7=/ — VR 12.5
Na,HAsO, 25
K,Cr,0; 37.5

o W-4 (JIS K 1550 2 &) NaF 52.5%
7x/— NV 10.5
Kz Cr207 37

H: 72/ —-AEHEY=ratubsLy—n
CCA ZRBER| (JIS K 1554 7 v & « §i « ORILEMFRAMBFEHD

o Boliden salt S-25 As, O; 36%
Cr0, 23
Zn0O 11.6
CuO 3.9
H,0 25.5
= Boliden salt K-33 (CCA 2%) H; AsO, 42%
CI'O3 27
CuO 15
H,0 16
cCCA 1% K,Cr,0, 56%
CuS0, -5 H,;0 33
A82 05 .2 Hzo 11
o Tanalith CB CuO 10.8%
CrO; 26.4
H;3BO; 25.5
KHSO, 37.3
e Tancas C CuS0, 35%
ASZ 05 20
Kg CI‘207 45
ACP (JISK 1553 "v ¥ /o7 =/ —NEHDT v E=TIHK)
Na-PCP 1.0%
CuS0, 0.6
K;,Cr,0; 0.8
NH,0H 4.2
CZC (chromated zinc chloride) ZnCl, 81.5%
K,Cr,0, 18.
ZMA (zinc-meta- t A, O 60%
(zinc-meta-arsenate) ano 3 " o} CH, COOH 1. 6% 71
Bh X
°R (NH4)2 HPO4 58.3%
H;BO; 25.0
NH, Br 16.7
M (NH4)2 HPO4 10%
(NH ), S0, 60
Na2B4O7 '10H20 10

H; BO; 20
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o P ZnCl, 35%
(NH ), SO, 35
H,;BO, 25
NaZCrZO7'2H20 b)
5. HERMERR

AF0 33 FEXELK, RS FE TORBERRIBERBDOTENE TRMHAFHSHO»IZU - b D
BEH L IBIRICL, AHETRRNRE»S 6l FE TOREFELERIC>VLWTHRET 3,

5-1. MELEHONAEY

5-1-1. 18 FERic & 2 TRAER

BELLR, ALY (18 FEE) 3 TOMAERRIAMELE U & O B (G), i (B) ov
ThHOREEEEM25I2E - 2BEE S - TEONOMBERE L, 20EEic>LTRARED?
THBRTVWBEDTEHRKT %,

5-1-2. 7 v & v — FHOEROFIgHER

2 vA v — B TRIROWE £ TRAFHRMHO M ICZ - D% Table 22, /2, Zh
LIBo#ERBICO VLTI Table 3 2R 7,

L4y - PlFERTUELAAR 8FEERBL TEbTHhOEENLLNZDALT, ML MH
FHRIRDOOTHR Y, LAL, 7v4Y— HaOBREEZEIROBRV b0, FikichEL T 18
HEFTRBEALEN - 10 0 FEED SR2FBAMBET Y, O L—-70ROMETERI 27
HETH 5B,

Fh, ZvA Y- rEBAOBVWHTERYT 2 SMHAEREEBICE S, -1y —ABRU
FHOL O HNSHAOBMTHERLABER, 714V — MEERCREL 2 50 L 0 3ETEHOEITIZ
BREBMIETHRRLAL DL BABDLVERELRL TV S, FEABROERT, 714y -+t
BEOBVWARAOESHEEALBEAEMMLTAS L, 714y - l75, EHdE0VIEa—LY
-5 E0b 7 LAY — 50, EHHAVRI NI -0 OEBDTRBOERERLTVWE,
Chig, ERHZ3VIE2-AI-Lids LAY — FHOMARE T 2 WENHRERL TS EE
ZAohd, PEoT t» b oLty — MlEFRL THEAT 28E, SHERIRRABSOBESTAE
Bt K& BT L MRS,

Table 2. FTIKHS pIKIE 727 LA v — +LEROBAER
Service life of the stakes impregnated with Creosote oil at ground line.

By A E & %N & WAEK BHERIG & % B | AEK
FRL B _ BAEE
Preservatives Reten- Service Preservatives Reten- Service
and conc. of tion life and conc. of tion life
treating solutlon kg/m? | (years) treating solution kg/m?® | (years)
7 vA 7 — bH20% 19 7 v& >/ — hH0% 16
(rav B | rovyFR)
20% 52 | 16 lo% 27 13
Creosote oil | Creosote oil |
in kerosene 69 . in kerosene 31
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Table 3. 7 LAY — bR OFESERE

Average grade of damage on each position of the stakes treated with creosote oils.

BERR AN & TR aE B RINE | GLONE . . i F SE38
Preservatives Reten- | Position #% @ f ¥ Service years Service
and conc. of tion of life

treating solution kg/m3| stakes |19]20(21|22|23(24|25|26| 27| 28| (years)
JuAy— bl 254 T o|lo|o]olofolo|lolofo
Creosote oil 503 G ol ol ol ol o] ololofolos
734 B |o|lo|lolo|olo|lo|lo|olos
?%’j???“fjét ue T |o.1]0.2]0.2]0.4/0.5]0.5/0.5|1.0]1.1]1.1
Creosote oil 435 G 0| 0/0.2|0.4|0.5/0.5|0.5|1.7]1.9]2.3] 27
(e"c;giddmogﬂ) 715 B |0.4/0.4/0.6/0.7|0.7[0.9l0.9|2.1|2.3]2.7
éégé%“m‘k 196 T ol ololololololoz2loslos
Creosote oil 75 554 G |0.5]0.5[0.5]0.5{1.0(1.0{1.0{1.0[1.0|1.0
m:l;gl‘g oil 25 759 B |o.s]0.5]0.5/0.5|1.0|1.0[1.0[1.0]1.0/1.0
" . 139 T o |0.1{0.1]0.2}0.2]0.2{0.3}0.3]0.3]0.3
st ol a0 | 817 G | o| ol olo.1fo.2[0.2]0.4|0.4]0.4|0.6
mixture 71 B o| o] o| o] ofo.1jo.1|0.1|0.2|0.6
RS RN, N 44 T |ololojo|lojojo|lo]olo
Creosote oil 75 27 G |0.6]0.60.7|1.1]1.4]1.4|1.5/1.5|1.6|1.8
: Coal tar 25
[ Coal | 557 B |o.slo.slo.7(1.0f1.1]1.1]1.1(1.2]1.3]1.3
” 62 T o| o] o| ol o| o o] olo.1]0.3
Creosote oil 50
sreosote oil 22 369 G 0| 0l0.4/0.7|0.7|0.7|0.8]0.80.9|1.0
mixture 634 B 0| olo.2]|0.5/0.5/0.5/0.5/0.5/0.6|0.6

5-1-3. PF REIEHIMEILOFEHER

PF Z OB EH1E JIS K 1550 [ 7 = / — V8 « WS - LR AHBIRA] cBEshTwaEHT
& 5 H, EIEKHPEIBESGESH, HHEKEO W-1 RFEKO JIS K 1550 (PF) 38, W-2 ii[E 1
B2®, W3 WRE1ELE WA BF2BXABEREINAOT () Hieknli,

AHBT PF ZEATUELb 08T, 13BETH S, T0 LHiEOHE T TIciAERK
WE S Hic S - 72 6Dt Table 4 KR XS IC6EEO 11 BETHD, SEMET 501 Table5 @
2N, BR1BETHL, COMELS W-2 (PF1RE25) ©0.4% ETIEREL, %%k v a3 v
~ FHE2BIRA L bOOMBAERI 5ETH S, JOMAERI, BOBOOENZBIMTH LA
ETHRELLLD, $HbE, W-2 (PF1E25) 0.4% 0 11 &b 44, 2 L4 v — bilBERAH
124 (Table 21) &b 3HEEU TV 3, Thid, MEERTHL7 L4 v — MHBFIKDRVEHD, #
PUZIRE L T B KEHER ORI OB I BT b, 2 EFAOBEENREEL SN,

ik, W3 (PF1EL1E) B3t ORILEY, 7ok 7=/ - LVEOABEHORSE
HT, HANER LB FOOTHWARAEHATH S, 0 2% NHEK TEERINED 7.5Tkg/m® ©
MO ER L 19FE T PF RPRFAOMBH TRELEVIHHEERE/RL, L bHOTERK 23E0
THRERERL TV 5,
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Table 4. $TICHBIS MCE -1 PF REEBHBLEF O HEE
Service life of the stakes impregnated with Wolman salt at ground line.
BEREAIZ, & WX B | WA BERAIL, & WX B | BAEH
R BT _ B BT
Preservatives Reten- Service Preservatives Reten- Service
and conc. of tion life and conc. of tion life
treating solutlon kg/m?® | (years) treating solution kg/m?® | (years)
( W—é , 8'.6 ( W-3 ) O.?S
JIS K 1550 JIS K 1550
Type 1.4 5 Type L-1) 1.3 1
2 12.9 0.4% 1.60
” 0.87 " 0.61
0.4% l.'72 5 0.2% O.€|59 8
2.40 0.82
Ww-2 5.‘14 ( w-4 3.[[)5
(JIS K 1550 JIS K 1550
ng’e e 7.38 18 T%pe » 5.79 13
2 8.46 2 7.71
" 1.04 ” 0.60
0.4% l.|42 11 0.4% l.?S 7
1.60 1.55
W?’g l.|l4 ” O‘€|50
0.4% +
Vinylacetate l'|56 10 0.2% O'EFS 5
emulsion 1% 1.92 1.24
wW-2 7|.9
50%
diffusion 12.8 13
process 19.7
Table 5. PF RESBAMEROFEHET
Average grade of damage on each position of the stakes treated with Wolman salts.
PimAlE s | RINE | FIOALE it FAEE 5L
BRRE Reten- B M F M Service years
Preservatives tion | Position Service
and conc. of of I life
treating solution| kg/m3 | stakes | 13|14 |15 (16|17 |18|19]20|21!22|23|24|25( (years)
W-2 l.|76 T 1.371.7|1.7]1.7|2.0|2.0]2.0{2.313.5|3.5| — | — | — 20
0.4% + =
Creosote oil 2.'09 G 1.3(2.1(2.2|2.9(3.94.7/4.8/5.0(5.0{5.0 15
brushing 2.47 B 1.111.9(2.6]|3.6(4.0|4.3/4.7/4.75.0[5.0| — | — | — 15
W-3 6.|57 T 1.071.011.0)1.0}1.3{1.5|1.8|1.8|2.0|2.3)2.3{2.7)12.7 23
(J%S;,gelf% 7.87 G [1.0[1.0]1.3]1.3]1.9]2.0[2.8(3.3(4.1]4.1]4.5/4.5]5.0] 19
2% 8.44 B 0.8{0.8{0.8(1,1(1.4/1.5|2.8/3.3|3.6/3.6(4.2/4.3(5.0 19
5-1-4. S{LAYNEROFEIgRERE

BREOH LAY THLELAROHE E TICHHERDSASLHICE -2 D% Table 6 12, TNLBEOD
MOFEFS Table 7 1277, FIEIOWEY T, FLAYORBECAEL LROKBEL HELLT,
Kot EEROADR (T) 2sHih#R (B) ich~T{LAY ORI BIRY < IR MES, TS 10
ERBRODONBBEV LERE L, ChE TOABETHE (Q), o AOm (B) omASHE,
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Table 6. FTIEASLS M- - 8{LSYWLEEFOM FEK

Service life of the stakes impregnated with copper compounds
at ground line.

B A% &M %Y & | EEK B A2 & Y B | iAES
FEREE HERE
Preservatives Reten- Service Preservatives Reten- Service
and conc. of tion life and conc. of tion life
treating solutlon kg/m? | (years) treating solution kg/m? | (years)
Wi % 15.4 ¥ B # 1.23
CuS04 18:, 2 17 Copper-formate l:. 35 16
5% a6 0.4% 1.51
” l"4
0.5% l|.8 17
2.0

Table 7. SHLAMAEO PSR
Average grade of damage on each position of the stakes traeted
with copper compounds.

B4 & A BINE | ROAE . it B 4E 5K
bk d -1 3 Reten- . % B8 #F£ ¥ Service years
Preservatives tion | Position Service
and conc. of of life
treating solution|kg/m?| stakes [14|15(16|17|18|19|20|21|22 (23|24 |25|26 |27 | (years)
B & 2,]7 T 2.0|2.0[2.0|2.4|3.0|3.5|3.8/5.0/5.0/5.0[5.0/5.0[5.05.0 17
CuS0y 3.|3 G 1.0|1.2|1.4|1.8|1.8|4.2/4.7|4.8/4.8/4.8/4.8/4.9/5.05.0| 18
1% 4,1 B 1.2|1.2(1.2/1.8]2.0(4.2}4.8/4.8/4.8/4.8(4.8|5.0/5.0/5,0{ 18
¥ R & s.loe T 1.4/1.5(1.7|1,7{1.7|1.9|1.9(2.0[2.3]2. 4[2.6{3.03.0|3.5| 23
Copper-formate 6.78 G [0.30.91.21.2[1.72.8[2.92.9[3.0[3.8[3.83.9/4.0[4.4| 19
2% 7.82 B 0.3(0.9]1.3[1,3|1.9|2. 3|2.9|3.2|3.4{3.6(3.7(3.73.714.1] 19
12935 -1t lll T 1.9|1.9(2.0{2.0/2.0(2.0]2.02.8]2.8{ — | —|—{— | — 21
Copper ==
boronfluoride l|3 G 1.4[2.0(3.1|3.1]3.7|4.0/4.4|4.4/4.6 B
2% 15 B 1.4|2.2(3.03.1|3.6(3.7/4.04.64. 7| — | — | —{—1— 15
” 2.|4 T 3.1(3.13.2|3.5|3.6/4.314.34.6[4.6| — | — | — | — | — 1
0.4% 2.|8 G 1.62.4(3.6|3.9/4.314.4i4.64.88.0( —[—|—1—|— 19
3.1 B 1.212.4(3.4/4.1]4.44.6{4.24.88.0| — |—|— | — | — 15
i3 -1k ? T 1.81.8i2.3[2.7|12.7|13.013.313.313.72| — | — [ — | —[— 1" 16
Copper [ O D R D
silicofluoride l|4 G 2.3|3.0{4.0/4.0/14.1(4.1]|4.4|4.6/4.7 14
2% 16 B 2.3(3.0/4.0/4.114.1/4.3|4.6/4.7(4.8] — | — | — | — | — 14
4 2.]3 T 4.6(5.05.05.05.05.0.0| —|[—|—I—t{—|—|— 8
0.4% 217 G 2.0|2.52.9{3.514.64.88.0| — | —|—|—|—1— | — 15
3.0 B 2.0(2.4{2.9|3.4/4.05.05.0| —|— |~ |~ |—|— | — 15

WEsgEHE D 5.0, 1.0, 0.5% D43 17, 18, 174, XEEE2.0, 0.4% 12 19, 16 ECTHEHI2I1Z1T
FLTHD, B35, FLSH-{LHOREER 1U4~1SETH 5,
LI EDfERD SESERAVWARIEAHOEE (G Ll (B) ki sMAERR, EARK LM
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DREDERIDIE(, 1~4FOERHZ0 16 FRIROBREAZ, COoX) HbAMIEIcET 3
BETRICHLMENS L EMNRENI, UL, ARl 3 CEEEOYHTHEIILC &3,
fhD A HBE L T, HOMLEE (T) OBANEVI LTS, —BMCEMHEEL Lok IiEicEL
BOWEHARBHOETREV, Licn-T, HEROHASGH EI (T) 3B (G) & & oHidhif
B) X VEFHIFEV, LAL, StAamoBREOBESRER (T) ORHLHEESR (G), Mt
B) L2hBEOEBT(BIHHEITLTVSLOMS 5, TNIIAERTERL L5 i EROBEHE
RIBEREHEC, SLEYSRERMEICH L ORY L —K LTV,

5-1-5. CCA RMIBLEROPIGKRER

CCA RPBMEH THIBIOHME F TICMAERICE LD Table 8 iz, ELUWh -2 bDDF
EHEE % Table 9icR"d,

OB, S JISK 1554 2 0 4 « 8§ - OFE(LAMBAMBER] © 1 SoRBERE, EEFERHL
TV532.0% THELAMRERKRETH S, LhL, 0.4% OBAR 18FET, - oOMHEKE PF %
BRoRBETREOLDOTHS W-3 (PF1HE15) D114 (Tabled) &0 THELEV, ThidC
DEFOFERBS R, W3 (PF1ELD) D3 {tBL7 =/ —noffbh ity sERALLbO
THBEIEONOERFLEYOHE, BLIUZOBEOEICLZbDLEEI LN, /2, O
2 &3, AROSEEEYLEROMBERD 16 ERREBE—BLTVWEILh bbb 5,

v AR C ORI, JISK 1554 1 SEE U THARMEDRRLZDBTH S, T OEHOMRAEK
RBEHOHHBETSS 2.0% TERET, 0.4% OBARIETHE, T4 CCAIELRELT
ABHE, 2.0% TREAMAERRELARE > TR OHSEERRIIEA L CERERL TV,
CHIFHERSE U CRAESEDLPRIEZLZTLEVI T LML OELNTBROTLETH S D,

%75 ) 2-CB 0#iikid CCA 0PDORILAMORbY LB I RLEYMEFALLLDTH B, O
K O HFEK L 2.0% TI64E, 0.4% TI34E (Table ) THH, CCA1E, BLUSVYH2XCOD
FBELOEV, £/, TOEHD 20, 0.4% OFERINER 11.7, 2.52kg/m; THSEDOEMH 3
bbb o THREFERBIES SERVE I TH S, CHIRIEBEE ST THMP~OEE(LSER TN
o0, BRESTVPE/FTELVIEERLTVEHDEEZL SN S,

FYFEOHS A 70 §-25 L ZOHRMEREE N K33 OBFOMRIE, K33 13HEH JIS K 154
D2HTHD, S FRBEOMBICHALEMEMZ L bDTH 5, COBED 2% WTHE L /241
OMAERIE S25 12254, K33 BRETH A, 2ESRELRL TA2LBREIL LTSNS,
Lo, S25 & KB F@BEFALTVAS 2.0% % 1/5, 1/10 L HERT 5 &, S251316, 134, K33
18, NELEC LB, UL & 5MNFFREOFVERTOEREAL TV AREEX 1/5 1/10
EERT 2N EBIEL BB T EERLT VS,

5-1-6. b U 7 F R X{LAYMBE O E R ER

M) TF LR RAONER THREIOME F TICHAERICE LD Table 10 i, ELUh -
1-b D% Table 11 iZi”d,

ARRTHEALLCORKOERI, TBTO M) F7FLAIA+44F, TYI0l Eb Y 7F AR
ZANT7 7 A4+, TBT-Te 3t Y 7FARXZXFLT LA P TOFNOAPLERRIHUTVE LD
TH 3,
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Table 8. 3 TICHAS 2L -7 CCA FRBHBHIAMIRAL O I ER
Service life of the stakes impregnated with CCA at ground line.

B A4S & %N B | B F BRI & oy B | AER
MBS MR EE
Preservatives Reten- Service Preservatives Reten- Service
and conc. of tion life and conc. of tion life
treating solution kg/m?® | (years) treating solution kg/m?® [(years)
&+ 9y ZX-CB 1.38 KYF 825 0.56
Tanalith-CB 2_'52 13 Boliden2 O_|75 13
0.4% B salts S28 |
3.32 0.2% 0.95
FYF /828 l.|36 -‘ﬁ'J?‘/K3333 0.|7O
Boliden Boliden salt K
saltS 25 1.44 16 (JISK 1854 Type 2) 1.04 u
0.4% 1.54 0.2% 1.30

Table 9. CCA RBHEHLER O

Average grade of damage on each position of the stakes treated with CCA.

BEASE R (B | HoftE _ it IR
HHERE ) B & # # Service years
Preservatives |Reten-iPosition Service
and conc. of tion| of life
treating solutlon/kg/m3| stakes |14(15(16|17|18(19(20|21 22|23 |24 2526127 |28 [(years)
) CCA 7.4 T  [0.3]0.3[0.4/0.6[0.6/0.6/0.6/0.6/0.7|1.1
JIS K 1554
Type ) | 12,0 G o| olo.slo.6l0.70.8/0.9{1.0{1.1)1.2
2% 141 B ol o o| o] o] of ol o| olo.2
. 1.45 T |.0fn.oL.01.01.01.019|2.82.8—|—|—|—|—{—| 21
0.4% 2.20 G (0.70.7]2.2[1.6/2.63.0[3.3[3.6/4.0] — [— | — |— | —|—| 18
2.40 B [0.2|0.20.7/0.8]1.7|1.8]2.3]2.913.0| — | — | —1— | —|—| 20
g H=2C 8.7 T [1.0/l.01.0/1.0[1.0/1.0/1.01.0]1.2[t.9
TancasC 119 G |0.3]0.3|0.4/0.4[0.9(1.0J1.1]1.1|1.31.5
2% 14.7 B o| o/ o| ol o| o| olo.1l0.70.7
1.68 T  .141.11.32.0/2.3]2.53.0l — | — | — | = |— | — | — | =] 19
” 2.9 G |.7]2.6/3.7]4.8/4.955.05.0 — [— |— [—|—|—|—|—| 18
0.4% 3.13 B (1.3[2.213.7]4.44.85.08.0{ — | —|—|—|—|—[—|—| 1B
%+ 1) 2CB 7.1 T j.ijaji.3ji4ieh.7i.7z.63.6l—|—1—1—1—|—] 20
Tanalith"CB | 117 | @ p.6j0.6l2.33.33.94.34 84848 —|—|—|—|—- —| 1
2.0% 13.0 B [0.6/0.6[1.3[2.2{2.9|3.33.33.9[4.0| — | — {— | — [ — | —| 17
FY7F 825 60l T 0.80.81.11.101.101.21.21.21.31.3|1.31.81.8/2.3\2.4
Bolid%s | 73| G p.30.4p.70.70.801.11.22.02.312.32.3(2.62.63.13.3 25
2% 8.15| B o| of o| o] o| olo.20.21.01.1]1.4]1.6[1.82.4[2.6] 27
)7 K33
Bolic%gn salt 6.7 T  0.9[1.01.01.0/1.0[1.0|1.4/1.5/1.7
33
(JISK1ssa | 10,9 G .30 oli.oli.aliol.2hef2.2
Type 2) 13.8 B 0| 0|0.20.3[0.5/0.5/0.5(0.5(0.8
2%
" 1.3 T  [L.4)1.41.81,7(1.71.71.728.0 — | —|—[—|—|—|—| 20
0.4% 1.8 G [3.2[3.9l4.314.78.0/5.08.05.0| — | —|—|—|—1—|—| 13
2.5 B  [3.13.5[3.7}4.3)5.05.05.05.0| — | —|— |— | —|—|—| 13
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 Table 10. FTIHSPITE 12 b Y 7TF 02 X{LEYHAER O K

Service life of the stake impregnated with tributyltin componunds
at ground line.

By A4 & A &N 8 | HEEK B REAI 4 & AL % X & | WA
Hk BN BB B )
Preservatives Reten- Service ||, Preservatives Reten- Service
and conc. of tion life and conc. of tion life
treating solution kg/m?® | (years) treating solution kg/m?® (years)

Tributyltin 3.1 TY 101 2.06

oxide ! |

(TBTO) 3_]9 15 1.0% 3.|20 12

5.4 3.57

” 0.|63 ” O.|52
0.2% O.|75 10 0.2% 0.|58 9

0.81 0.66

” O.'lO TBT-Te O.|4O
0.04% O.'J.S 9 0.2% 0.[57 8

0.23 0,64

Note) TY 101 : Tributyltinsulphamate
TBT-Te:--Tributyltinterephthalate

Table 11. b} Y 7F 2 (LAY OTHEERE

Average grade of damage on each position of the stakes treated with
tributyltin compounds.

B B A & % X B| mof& . i AR5
I - E # B % ¥ Service years
Preservatives Retention Position Service
and conc. of of life
treating solutlon kg/m3 stakes 1415|1617 |18 |19 |20 {21 |22 | (years)
TBT-Te 2.]36 T 1.3]1.3}1.3|1.5|3.0|3.0|3.5|3.5|5.0 17
1% 3.|O7 G 2,1!3.8|4.6|4.9|5.0/5.0{5.0(5.0|5.0 14
3.50 B 1.813.3|4.2(4.6]5.0|5.0|5.0/5.0|5.0 14

Note) TY 101 : Tributyltin-sulphamate
TBT-Te - Tributyltin—terephthalate

LEHET 5 TBT-Te ® 1.0% AT, MEEKII U4ETH 3,

ZO3EHEOMAEEERAZ RV, REBEOYHIONENE TBTO, TBT-Te, TY 101 QAT
55,

5-1-7. 7 = / — MLEYRBER O FEHHER

7 2 / — MESYHLER TR OWE F TICTHHESISEL b0 Table 12 12, EL U 7260
DOFIGEEE % Table 13 2777,

AREBTHER LA T/ —VRELTHE, Rv¥270072/-0FK (PCP) &+ F )T LtNE—
722—A7z/ =L (Na-OPP) B ETH B, ThHOEKTHE L MOMAERIZIEE A LA
Eo®E? TicHHLTEY, SEWMET501] PCP2.0% 04 TH5, LrL, PCP2.0% O
EEE G 18 R E TRHED - 728 19 FLBRCE B EHEOBITHARL, & B (G LR (B)
OWENGEETH OMAFERIL 18ETH 5,
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Table 12. 4 TRIES ML 127 2 / — VISV ONR HEK

Service life of the stakes impregnated with phenol compounds
at ground line.

BhRAIG & a0 %X & | EEK Byl &0 % Y 8 | mAEK
E _ EBE .
Preservatives Reten- Service Preservatives Reten- Service
and conc. of tion life and conc. of tion life
treating solution kg/m® | (years) treating solution kg/m® | (years)
Pentachloro- Sodium-
phenol (PCP) O'|78 pentachloro- 0'|59
0.4% 1. |02 8 phenate 0. I75 7
in kerosene 1.30 (Ng“zl:;gP) 1.11
. 0.19 ACP* 108
0.2% 03 ? (JIS K 1563) 180 17
0.61 255
Sodium- Sodium-o-
pentachloro- 6. |37 phenylphenate 6‘|36
phenate ; 6.|56 15 % 7.'62 4
(Na-PCP 2
2% 8.11 8.20
” l.|20 Sodium-o- l.|25
0.4% l'|41 2 phenylphenate l.|39 4
1.62 0.4% 1,52

Note)} ACP . Copper-pentachlorophenate in ammonium solution

Table 13. 7z / — ) LAYMEROEISEER

Average grade of damage on each position of the stakes treated with
phenol compounds.

B B Al & & TR | WofE . ] firt FAEEK
NHE®EE # B % ¥ Service years )

Preservatives Reten- Position Service
and conc. of tion of life

treating solution | kg/m?® stakes |19 |20 |21 (22 (23 (24 |25 |26 |27 (28| (years)
Pentachloro- 5_|32 T 1.911.9|2.0(2.012.2(2.2|2.2(2.2|2.2(2.8 27
phenoégépcp) 6.07 G 2.9(3.0/3.6(3.9|3.9]4.6/4.6|4.7]4.9|4.9 18
in kerosene 7.37 B 3.1(3.6{4.314.414.414.5|4.614.6|4.8{5.0 18

I O FRFEOER OB N OBE ONFIR PCP, ACP, Na-PCP, Na-OPP T, HU 7=/ —A%
TH o> THEFMENTVRLENIMNICBHEFIES B3 T EMRENL, Ei, BUKNSHERETE
HBE, HibEfIc A~ THE ESRAMES, PF REBBL TV B,

Z07 2/ —VEOPERIMHBE TR NERORL, LihisT, MAEKLEVY PCP 35
FRBEERLOBBTELALENSWY, FHAEOLOWDLEFEHEATVWEDATH B,

5-1-8. 7 = / — ABHEMEBEL O TS ERE

KEHD 7 = 7 — VgD A & iz Na-PCP 25U THOIE X N M THilEIOHWE F Tt HEK
B S - b D% Table 14 12, HLRICESEH - bD% Table 15 iR,

7x/ —VEHEDEEST K LE LY v ERE I, 20, 10% LEZLBAEOMAERIZL9, 16, 15HETH
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Table 14. T TIRHES PRI -7 7 = /7 — iRIEMEROWBERK
Service life of the stakes inpregnated with phenol resin at ground line.
BRI &AL %X B | WREK Bhm A% & A B mHEX
PR ) BHERE ]
Preservatives Reten- Service Preservatives Reten- Service
and conc. of tion life and conc. of tion life
treating solutlon kg/m?® | (years) treating solution kg/m?®  (years)
71/ _)DEBE 36 7/ ‘—ll/ﬁuE Ph. P.
Phenol resin 4 g Phenol resin 4.3 1.7
9 L 1% i i 14
10% 7'1 + 7.1 2.8
Na-PCP 0.4% »9_'0 316
Jx/ —/Vﬁﬂg Ph. P.
Phenol resin
5% l|6 0]6 16
+ 2|7 l.|l
Na—PCP 0.2% 33 1.3
Rote) Ph. : Phenol resin. P. . Na-PCP
Table 15. 7 = / —iglgiBROGEEE
Average grade of damage on each position of the stakes treated
with phenol resins.
PRI &40 ® X B |fof&E . ) i A
HERY B B & ¥ Service years
Preservatives Retention Position Service
and conc. of of life
treating solution kg/m?® stakes {17 |18119(20121122123 124|258 |26| (years)
7z / — VG 102 T ]0.7{0.7|1.0|1.5|1.6(2.0{2.0(3.0|3.2| — 23
Phenol resin 144 G |1.3]2.1|2.4|2.4]3.03.4|4.3]4.3]4.4| — | 20
0% 173 B [0.9]1.6]2.3]2.7|2.7|3.2|3.34.2{4.2| —| 19
” ‘E:Il T 0.7|0.7|0.7/0.7|0.7(0.7|0.711.5(2.7| — 25
20% 7|7 G 2.8|3.4|3.6({3.6|4.0]4.3|5.015.0{5.0| — 17
123 B 3.0(3.4(3.6|3.7|4.0|4.2]4.7|5.0|5.0| — 16
7z /Ml | Ph. P
Phenol Fesin % 1.0 T 11.1|1.1]1.6/1.7|2.0|2.2|2.4|2.6/3.2| —| 23
+ 4|9 l.|8 G 1.812,112.6(3.1{3.2(3.8|4.0(4. A — 19
Na-PCP 0.4% | 2.9 B [1.8|1.9]2.6|2.9]3.0|3.5]3.9(4.1|4.1| —| 19
7/ "‘/V&ﬂg Ph. P.
Phenol resin 2 18 T {1.3[1.3]1.5(1.7|2.0/2.0(2.4(3.4[3.7| —| 23
+ 3|l 2.[5 G 2.012.3(2.9|3.0(3.7|4.2]4.214.2|4.7| — 18
Na-PCP 0.4% | o  3') B [1.9]2.1|3.9]3.0/3.9/4.24.3/4.4|40] — | 18
71/—/1/&”5 Ph. P.
Phenoé%resm 19 7.6 T  [1.0[1.1]1.4|1.4{1.4]1.5]1.6]1.9/2.0|2.3
+ 3|8 15.|2 G 0.8(1.211.7|11.7|1,7(2.1|2.1|2.4(|2.4|2.4
Na-PCP 2% 53 21.2 B [0.8[1.2]1.3(1.6/1.6|2.1|2.2|2.2|2.3]2.9| 25

Note) Ph.: Phenol resin. P.: Na-PCP
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Be COXDICLY yRHE KB EHNNELET BERIBD, LYY BT RO AT
%o

Wiz LY vy REMS L, Na-PCP 2H LA bDI>WTORHERESH5 &, LY vE5% I Na-
PCP2.0% 2 ML i-bDid, BETHD, £HLYRI0% BLT5% I120.4% O Na-PCP %2
ML b OO HERIZ 19, 1I8ETLY vROEREBEALASAR Y, LaL, 72/ — VRHESH
TLYvE10% D 154 (Table 14) LT A2EMEL bK<, Na-PCP OMRMEH SN 5,

TOXHIET /s —EIBIC Na-PCP OBIEH 0.2, 0.4% LV EVSOEFRML IGEICE,
WEMEHEL BV Z0HTHEM, LYy RE% ICHENEEO 2% 2RMLIBERBETHY,
Na-PCP B CHEE O D3 184 (Table 13), 3027 = / — AVEIEHMRTL Y v R 10% D 15
4 (Table 14) ® LD LD KIBIRHEV TV S, Thid7 =/ — VBl HRINER ORI AR E, HED
AAEATVE b0 EEbN S, Lirl, HIE Na-PCP tBEALROME, SHEHsNY, ZoFEEAE
DhEPIHHINTLEDATH LY, Thicfbsb0EHKEL, AL T s Licky,
HRAVEH L OBHEHOMRBE L AR LB LEA 55,

Table 16. 3 TICAPS IS - 12135 LAY, ZMA, CZC MK O HE

Service life of the stakes impregnated with boron compound,
zinc-meta-arsenate and chromated zinc chloride at ground line.

BRI, & WA B | AR BE A, & AL WO B | BAEH
BRI _ R BB .
Preservatives Reten- Service Preservatives Reten- Service
and conc. of tion life and conc. of tion life
treating solutlon kg/m3 | (years) treating solution kg/m?® | (years)

15 RILEW 5-|5l Zinc-meta- l’|27
Boron arsenate
compound 7'\07 4 (ZMA) 2'|23 12
2% 7.97 0.4% 2.64
” l.I 74 Chro}fnateéi 0.90
zinc chloride !
0.4% 2,52 4 (CZ0) 1.43 14
3.25 0.4% 1.62
Zinc- meta- 6146
arsenate
(ZMA) 7.Il7 15
2% 7.99

Table 17. CZC MEHLOFH 4=

Average grade of damage on each position of the stakes treated with
chromated zinc chloride.

b5 B Al & & % N B LnoME . i AR
WE%RE ¥ B & B Service years

Preservatives Retention Position Service
and conc. of of life

treating solutlon kg/m?® stakes 19|20 |21 |22 (23|24 |25 |26 |27 | (years)
.Chromat_ed 6.?5 T 4,815.0(5,0}5.0{5.0]/5.0(5.0/5.0|5.0 10
ch((géléo)“de 7.68 G 1.5|2.4]3.3]4.1|4.3[4.3]4.5|4.7[5.0] 20
2% 8.38 B 1.0(2.4|3.3]/4.0/4.2]4.2{4.2]4.5{5.0 20
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5-1-9. @ 5FLHEM, ZMA, CIC MEHOPgEE
BORMEWIRSHEBHS5POREY, ZMA FIRLESE AMILOEL ORESY, CZC 2
BEE7 oLBr Uy LOBEEGYWT, BOFRLAMIBFRAE LT, MEFERE LTHERShTLE S
DTHB, CNLDEKTUEINLHOS BT, FEOBE S TICHAESSHO M E -2 DI
Table 16 i<, M\ ohIc B 5E» - b D% Table 17 KR,

N5 DM HERAE Table 16 TA 5 & 13 5 ZLAWRTIAEIIEL 2.0% T 2 £ EFE
U 44 (Table 22) Thbh, ZMA 32.0% H 155, 0.4% 3 12 ETEEOEEIC L 321301 <, CZIC
D0.4% (145%) LEEEKTH 5, £, Table 17 12 CZC 2% ORHFMERL TV AR NER
5 LR (G), #idhif (B) 1oB W 200 L s, HEE (T) BEL LBV, ZhizF ey
DEBRELFE CEMTH D, BT LHLAMERBCEARIC L - THIMNEAT LD EELS
n3,

5-1-10. B KALER O gk

BiIKEITHEL, FiFOREY £ CRRBERSH O ICE -7 b0’ Table 18 i, ST
bDODOWEEA Table 19 1R T,

Table 18. 9 TITHYS HITTE - 7B KRNI O AES

Service life of the stakes impregnated with fire retardant at ground line.

Bl B2 & AL % ¥ 8 | mHAEK phRAIG L %N B | WEER
e T ‘ e
Preservatives Reten- Service Preservatives Reten- Service
and conc. of tion life and conc. of tion life
treating solutlon kg/m? (years) treating solutlon kg/m3 (years)
Bk % &l R 5 B K E B M
Fire rf,_{tardant 87 4 Fire retardant 2|0 5
|
15% 110 3% 21
» 0 | Bk % % P 14
Fire retardant
3% 118 6 P 2|l 12
21 3% 25
BF kK E H M 93
Fire rle\e/}ardant 198 5
15% 123

Table 19. BHXFMERIIONEIGHER

Average grade of damage on each position of the stakes treated
with fire retardants.

BiAIS & R R &N & moNE 5 . it PSR4
Preservatives Reten- Position #Z 8 B Service years Service
and conc. of tion of life

treating solution kg/m? stakes 141516 |17|18|19 |20 (years)
BiKZEHI P -4 T 1.4]1.4/2.1]3.0|3.0/3.0/3.0 16
Fire ﬂgtardant %4 G 1.2|1.912.6(3.8|4.4[4.8/5.0 16
15% 129 B 1.2|1.9(2.1|3.0|4.0{4.9|5.0 16
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Table 20. 9 TITHHS PITTE - 72 B4 B KRR O it F AE 2%
Service life of the stakes treated with the preservatives for brushing
at ground line.
B I, & AL % N8 | WHAEK BHEEAIS & oY 2| i AEK
E M S
Preservatives Reten- Service Preservatives Reten- Service
and conc. of tion life and conc. of tion life
treating solutlon kg/m3 | (years) treating solution kg/m?® | (years)
PCP 2% 2,4 Fha— p 10
. 7 7 Satocoat 17 5]
in kerosene | i
85 (TBTO) 2%
Note* : 4% Commercial name
Table 21. BHAEANEBROVEEHEE
Average grade of damage on each position of the stakes treated
with the preservatives for brushing.

BhBIAIE & AR R RINE | O E . : it AR5
Preservatives Reten- | Position #% @ % M Service years Service
and conc. of tion of life

treating solutlon kg/m® | stakes | 8 | 9 |10|11|12|13|14|15|16]17 | (years)
7Y T v F-* 31 T 0.7(1.0]/1.0(1.011.0|1.2(2.8(3.3|3.3| — 14
1(&11;1513%1 47 G 1.5|2.5(2.6|2.6|3.4(3.7[4.2]|4.8[4.9| — 9
55 B 0.9(2.4]2.4(2.5|3.0|3.4(4.0|4.4|4.7| — 11
7Ty s v¥ 24 T 0.8/1.1{1.4{1.4|3.0|3.3/|4.0|4.6|5.0{ — 12
(1%,181‘;?“6 33 G 1.8|2.3(3.2(4.2|4.3|4.6(4.6(4.9|5.0| — 9
38 B 1.6|2.3|3.314.0]4.3]14.4|4.5|4.8|5.0] — 9
7Y = g* 22 T 0.810.9(0.9/0.9|2.0|2.6|3.4|4.2|4.5| — 13
Arisanita —
(TBTO) 41 G 0.3]0.4(2.0{3.4|3.5|4.5|4.7|4.7/4.9 10
67 B 0| 0]0.3[1.3{2.6]3.1(3.8{3.9{4.7| — 12
. PCP 2% % T |1o|Lo{1.1|1.2|1.6[2.0(2.6/4.4]4.6] — | 14
in camellia
oil (80%) 32 G 1.412.6(3.3(4.0|4.7|4.7|4.7]/5.0|5.0| — 9
and kerosene _
(80%) 42 B .6|2.8/3.0(3.9|4.6|4.7(4.7|5.0|5.0 9
9.y FT—ZAN* 31 T 1.1/1.3{1.5|1.7(1.7|2.1{2.1(3.7|4.1| — 14
V‘gg%df;fce o G |1.6/1.8/2.5/3.5/4.1|4.6/4.8/4.9/4.9| —| 10
72 B 1.1/1.3(1.5/2.0(2.9|3.6(4.114.6/4.7| — 12
+ 3% v BN* 21 T 0.911.0j2.0|2.0|3.0{3.5| — | — | — | — 11
Xylamon ] =
(PCP chloro- 30 G 2.6(2.8{4.1|4.5i5.0/5.0 8
naphthalene) 51 B 2.112.714.2|14.315.0(8.0f — | — | — | — 9
+v 5% TR* 24 T 0.4/0.4|0.4|1.0{1.0|1.01.1|1.2}1.4(1.5
Xylamon 35 G 0/0.1]0.1/0.6|0.6|0.6(1.6(2.0|2.7|2.7 16
PCP chloro-
(naphthalene ) 49 B 0| 0| 0}0.2]|0.4|0.6(0.9|1.4|2.1|2.4
VAV VAR | 27 T 0.710.7|0.7[1.2|1.3|1.4(1.7|1.9|2.4
Creosote oil 33 G 0.2|0.4(1.0{1.8|2.6/3.0|3.4{3.5|4.1 12
38 B 0.2|0.3]|0.6|0.9|1.0:1.5{2.2|2.4|3.6 15

Note’ * : fdt# Commercial name
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Table 22. 2 FEMELCM O BERK

Service life of the stakes untreated heartwood and

sapwood of SUGI.

BHIRAIS & T oIX 2 | RAER B IR A4 & A &N & | AER
BRI B .
Preservatives Reten- Service ||. Preservatives Reten- Service
and conc. of tion life and conc. of tion life
treating solutlon kg/m?® | (years) treating solution kg/m?* | (years)

Z F LM Z2 ¥ 4
SUGI _ 4 SUGI _ 3
heartwood sapwood
(untreated) (untreated)

Brk# P OIS IBIEENEEs o ABF M) Y ASBFENTL B LHEHRD CZC OESIZE
<, »EHDOPHEIRERL, BE 15% O AEHRS 164 TH %,

5-2. BHARALBHOTHRERE

BEEA AR TLREL, FIEOHRE” E TIMASEERAHESHICS >4 6D i Table 20 4, WS
MICHE S - 72 b DI Table 21 12FKT,

PCP 2Fhk5 & LM TUE L - HOMHERR+* v 5> TR REETH 5057 Ofthid 8~10 4
THbd, £/, #¥ 5~ BN & TR OFBRAPRBEELTH L0 TR ORBEERKIZ I6EEEL
2TV, T, 5-12 TBNAEALALI &AL TR OBESERERTEHAOLOLHHL
TWaiwiELiond, TBTORERAE LAT VY4 =2 BALHEVHRUMELERL, ZOMHEK
& TBTO 8o 0. 2% MHEALEEHTL (Table 10) &REIL 10T 3,

BRI SRR TR L o EE & U TSRO E & ERIBE ST NRRICET 5 LB aRIC T
T4, IhE, BALVINEAERO TENLEEASEW B TH S,

COTHIENTNEC L, BRUERTIROME+MCERL T, BREBALILZETH B,
TOXTNE, BREBPCHTCRETITEHNIZREALNL, BHUEELHSBOHEBTH-T
b, FICEBUHEESREREINS J DN VRY, TEAORMERETRLLIETH L, Thikici
AMELETH - T S ABEFIOHREFHHITHRINLE, DREASEVPFTELVELA T L2 B,

6. PRI AEBETEMER L -SEERIC L IMELEROBREESR

B S3 &3 H, UEHREMICHEOE, BHIIERO 7 SHRMI 3T 50 5188 2 AR ®
ARSI ERLERN & R EBRRETHORBR LRI L L S e BB L, BMEF O HTFM AT
2TV 3, REIOGEIRBIE Table 23 IKRT EBY TH B,

6-1. MBI OB ERE

ABRMEIZFBLU T+ OO 3x3x60em T1HEMAE104AE L, EHLZERRKRO LB D TH,
7a s, DEROMSYEROSOLAR—BIcEHE T IBERESICL, 1/5, 1/10, 1/20 %
TR foo &fc, RBER RS X OBREH kSR I KBRWEICRE L7 & 2 L EMORBIE RS 3
I TEDEIHRELT, ZBRSEZBLROREZRTS 2,

L 73K & MBI % Table 24 KR,
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Table 23. F2HAETL AHRBBOME
BLUMPOELRE (1982~1985 £E)
Average temperature (°C) of ground line and under 30 cm from
ground line in TSUKUBA field.

A

month | o gl 4l s e | 7] 8| 9 o]l
i &
Position
& X &
Ground max 9.4112.3114.6]21.9127.0)28.6|32.8|33.4|30.2|25.1]20.5]13.2
line % {&

min 1.0} 1.5| 2.3| 6.9/14,1|17,0/20.0(24,3|18.9| 8.8| 6.3| 1.6

uiﬁ;ldcacf‘% iaxr% 7.9 7.0| 8.,5/13.5|18.6|20.,9|24.3|26.5(24.0(20.2|18.0]12.2
cm from B K
ground line min 5.3| 5.9] 5.8| 9.2}13.7 17.5120.0 24,1122,0117.9|13.4| 7.9

6-2. HERERR
WERLHES Table 25, 26 12439, J DFERH S KBEHER O /1% 4 5 &, SFH OFFEEL
AP TIREINEC, BHBETLH, 704, OHROLOYHEMObOEDEE, R¥ TR Y=y
FT2H, THTRYs—AT=y b CB6E, "My A5 -4, vv=y b TIHE AREIA
SHETEMON /IR EAFTEL L, ThiE, BARLKEETH s v ERoMb BT 2 EELOR
Bikdbn&EAOING, &1, #, 704, OEOMOYPRMTRELIZAF, 7HOBEREHD
L, TEEGMHERIBE TS B EHSAOHITRD, ST 0MIFEL LRV, UL, Zhb
EERSE L CCA LY, KU F ¥ K33 (CCA2H) DA, FXRBEETHHBED 2.0% T’
WAL RS ShTuEn, Thid, 7oadll, CDEOEERE L TOREERL, #Hid s o o8
K, ORBOR?7 0 o B EORNELAMERERT 5L vbhTEY”, FRHGDEILEhLLER
LB, TOMUTHOVLTRERMIEREM LR TH 5,

MR TUB L 2 2 F O EE RS &, B TIHHERDSI O HICE - TV 503 E#BERRD
PCMX @ 4 DA TR AETH S, Lirl, OB THEBEO DRI EA STHAEESHSH
T aTWE, $72, 777 vBE T 77 VEEEMA LI TH 5 LBREORMAEITHELLFV, 7
FORER, 7 LAY - blOKR, F 77 v BEEO 1% DA R BERDSH S S - TV B,

6-3. ZE¥ELIUVT BB OLLE

MR ETHERNON N E M T 35S, MEsnMHOMITRECEROPNCTFREBVTA
FUMIZUM L TBIB>Tal, 1, ERABRLETH S JIS A 9302 [ RMBIEHI ORISR 158 5
S B0 T HEBMEEE 2 FIM RV TV S, SRIOEMARIC S b, BB XD ER O N2
RBHEIDHETZLDIE, XFIMIMATTFEHOTITH - 2, 07 HUEMOFERE
Table 25, 26 124 5N 3 £ HICTNTOEA], BEEICE VTR FRERICIE L T 7+ MEM O
R C, RHEEDE» OB E S » . 2 ORI oFENOBES IRRERcBLTbA LN,
F 1, MPFEETHEML TW 3 IRG (International Research Group on Wood Preservation) &
OHEAMEIZB T 5 CCA LEBHOR U & 5 SHEHEERY tb 7, d20ida—v v YA ~ONBEME
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Table 24. IR L NHBE
List of preservatives and their concentration.
® Al & F Ok 4 547 WERBRE (%)
Preservatives Principal component Type | Conc. of treating solution

CCAl-A Cu, Cr, As W 2.0, 0.4, 0.1
CuS04+5H20 Cu & LT as Cu** ” 0.17
NaCr;07+ 2H:0 Cr ~ as Cr** ” 1.0, 0.39
H3As04 As as As™* ” 0.3, 0.13
R F K 33* Cu, Cr, As ” 2,0, 0.4, 0.1
Boliden
Ny b C.FK.* Cu, F, Cr ” 2.0, 0.4, 0.1
Basilit
* 2 €— R —E1* Cu, Zn, F ” 2.0, 1.0
Osmose
94 —w=y b CB* Cu, B ” 2.0, 0.4, 0.1
Wolmanit
T RESA IF* Cu, B, F ” 4.0
Osmotite
~yu# 44— Na* 4-bromo-2, 5-dichloro- ” 2.0, 0.4
Vercider phenol
o=y b T* 2+4+6 TCP-Na W |20, 0.4
Yamanit
Na-TBP Na-Tribromophenol ” 2.0, 1.0
~_yyF a7 M* Mercaptobenzothiazole ” 2.0
Pentacua
A ZWERY i (0] R
Creosote oil Stock solution
+ 77 /R Cu &LT ” 1.0, 0.2, 0.04, 0.02
Cu-Naphthenate as Cu
+ 77 RS Zn £LT " 1.0, 0.2, 0.04, 0.02
Zn-Naphthenate as Zn
TY S U* PCP-laurate ” 4.0, 0.8, 0.2
Arinon
IN—X RN Y Permethrin ” 0.2, 0.1, 0.05
Permethrin
TFI oy R* 8-F+v&, 1) /- ” 1.2, 0.3
Butinox Copper B-oxyquinolilate
PCMX P-chloro-methaxylenol ” 4.0, 0.2

Note) *¥: Cu, Cr, As{t&PHOBENRE R CCA hOBRRD EE— (LAY TH E2REYOBERE X UHEL AR T
A%, EREERLIZCCABEORBBRRSBELR—& L1

In the case of each treatment of the copper, the chrome or the arsenic compound, the concentration of
. each compound was prepared the same concentration of each component part of the examined CCA, in
the reasons of determining the differences of the leachability.

W k#5¥  water soluble
O :# # oil soluble
% ! #f%& Commercial name
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Table 25. KEHEERTMELE U /MO EHHERE
Sevice life and variation of average of damage
in impregnated stakes with water born type preservatives.
B B4 & RNE (& & moME i ] it A F
R RE . # M8 % ¥ Service years .
Preservatives Reten- Position Service
and conc. of tion |Species| of life
treating solution kg/m? stakes 1234|858 ]|6|7]|8 (years)
/RPN 3l 53 z ¥ T 0o 0of of o/l o] 0] o] ©
G e Lcia)| 66 | Sui| G |0.1]0.9/1.5]2.9|3.3]3.5]4.1/4.4 4
7.7 B 0.1(0.1(0.4|2.8(3.1{3.5{4.0(4.2 4
” 2.]4 T 0(0.1]0.2|0.8|1,0|1.2(2.2|3.8 7
(» 0.39%) 2.|7 ” G 0.112.2{3.5(4.8(4.8|4.9|5.0/5.0 2
3.0 B 0.212.2[3.9|4.9|/4.9(5.0|5.0|5.0 2
” 5.|7 7 * T 0f 0O O 0]0.3{0.7{2.6{2.9 7
(7 1.0%) 6.‘3 Buna G 0(1.1|2.0|2.9|3.5(3.5(4.0(4.0 4
6.7 B 0(0.5|1.5/1.5(3.5|3.5|3.5]3.5 4
” 2_|4 T 0| 0]0.5(2.2(3.7(3.7(4.2(5.0 4
(» 0.39%) 2.’5 ” G 0.6]2.7|3.9/4.9|5.0(5.0]5.0(5.0 2
2.6 B 0.6(4.1{4.5(5.0(5.0(5.0({5.0(5.0 1
v B 1.8 A F T 0| 0]0.1{0.1|0.1]0.1]0.2/0.2
(As £ LTO0.3%) 2.1 Sugi G 0|2.5|3.6{4.5(4.6|4.6|4.7|4.9 2
2.2 B 012.4|3.9|4,9(4.9(4.9(5.0|5.0 2
” 0.|7 T 0.1{0.1}{0.5(0.5|0.6(0.7|0.812.2
(» 0.13%) O.|9 ” G 0.1{3.4|4.6|4.8|4.9]4.9|4.9|4.9 2
1.0 B 0.2]4.4(4.5/4.8{4.9/4.9{4.9|4.9 1
” 1.8 7 T 0.3]0.3]0.4(0.8(1.4|1.4]1.7|3.8 7
(» 0.3%) l.|9 Buna G 0.912.2]4.5|5.0/5.0(5.0(5.015.0 2
2.0 B 1,7)4.1/4,8}5.0/5.0/5.0(5.0}5.0 1
” 0.|8 T 0(0.6|0.912.2]2.212.5(2.8|3.3 6
(» 0.13%) O.IB ” G 3.4|4.3]5.0|5.0(5.0(5.0|5.0(5.0 1
0.9 B 3.0(4.615.0|5.0]5.0(5.0|5.0(5.0 1
] l‘ll Z :F- T 0 0]0.3|0.3|0.3|0.9 ;.g 1.8
(Cu & LT 0.17%) l.|2 Sugi G 0(0.3[0.8/0.9(1.1{1.2(2.0(2.4
1.2 B 0(0.3]0.5]0.6|0.8|0.8{1.4(2.5 8
” l.|O 7+ T 0(0.4]0.8]/0.9{0.9(0.9(1.1(1.5
(» 0.17%) 1.0 Buna G 0.8l0.9|1.1|1.1|1.5|1.6(2.1|2.5 8
1.1 B 0.2]0.5|0.9]1.3|2.0{2.1]2.8(3.1 7
CCA1&(JIS 8,2 ZAF T ol of of of of o] of O
K 1854 Type-1) 1218 Sugi G 0| Of 0 Of O o] o o
2.0% 14.9 B 0} 0! 0/0.1|0.1]0.1]0.1|0.1"
” 2il T 0| Ol 0| 0Ol 0o Of O] O
0.4% 2i7 ” G 0l O 011,4/1.812,2/2,7/2.9 7
3.0 B 0| O 0]0.4|0.4|0.9{1.4|1.6
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Table 25 (»-J%) (continued)

pEAasn | BNE & & hof#E . . |t R
PR F 8 % ¥ Service years
Preservaties Reten- Position Service
and conc. of tion [Species of life
treating solution| kg/m? stakes |11 2| 3|4 |5|6|7]8 (years)
” O|'5 T 0| 0 0| 0]0.4|0.4|1.3{2.9 8
0.1% OiG ” G 0.211.1(2.4|3.8/4.1|4.2{4.5|4.7 3
0.7 B 0.1|1.1]2.6(4.1]4.2|4.5{4.6/4.9 3
” lll.8 7 + T Ol 0| O] 0O} 0| 0[0.4|0.4
2,0% l2|.7 Buna G 0] 0] 0y 0] 0/0.3/0.3/0.3
13.7 B 0| 0} 0} 0O 0 ojo.¢|o.9
” 2i3 T o6 —|(—|—{—{—(—
0.4% 2i5 ” G 0549 —|—|—|—|—|— 1
2.6 B gis.0y—|{—|(— | —|—|— 1
” 016 T 0.5{0.5]1.0(3.2{3.6/3.8]4.2|4.8 4
0.1% OIG ” G 0.9{2.5(5.0/5.0(5.0|5.0(5.0{5.0 2
0.6 B 0.8]4.3({5.0/5.0/5.0(5.0(5.0{5.0 1
Ny ¥ l2|.5 Z F T Ol 0L 0| 0f 0 O O] ©
Basilit .
C.F.K l4l.4 Sugi G 0 0| of ol ol O 0]0.1
2.0% 15.6 B Of Of 0| O 0] Of 0] ©
” 2i2 T 0/0.1/0,1/0.1}0,1/0,110.3|0.3
0.4% 278 ” G 0]0.5|1.8(2.6|3.0(4.4|4.4|4.4 4
3.0 B 0]0.3]|0.9(1.8(2.8|4.2|4.3]4.3 5
” 0i6 T 0f 0| 0]0.1|0.1{0.3]|2.0|3.1 7
0.1% Oi7 ” G 0.1/1.9:3.814.214.5/4,8/4.8/4.8 2
0.7 B .1/1.6(3.814.214.7|4.8/4.8|4.8 2
” l2|.l 7 * T 0(0.1[0.1(0.5|0.7{0.7|0.7{0.8
2.0% 12|.7 Buna G 0(0.1(0.410.911.611,7(1.8(2.2]
13.6 B 0| 0(0.5(0.8{1.0({1.3{1.5(1.5
” 2i3 T 011.6|2.0|2.4|2.4|2.7(3.8]4.2"
0.4% 2.5 ” G [1.1]4.4/5.0/5.0[5.0(5.0(5.0(5.0!
2.7 B 1.0(4.7|5.0(5.016.0(5.015.0|5.0
” 0.6 T |oz2po|l—|—(—|—|—=1—
0.1% 0.6 ” G 1.65.0| - —|—|—1—|— 1
0.7 B 0.85.0————*—1‘
YAy b¥ 106 |2 F T o, ol o| o] ol o|l o] o,
Wolmanit C.B 147 | Sugi G o| o ol o| o| olo.4lo.4
2.0% 15.9 B o] o o] of o] o] o] o
” 2,‘6 T 0| 0]0.1(0.2|0.2(0.3|0.5(1.1
0.4% 2.|8 ” G 0 0(1.2{1,9|2.6/2.8{3.5/3.8 5
3.0 B 0| 0[0.7(1.612.813.1|3.4(3.6 5
” O.IG T 0| 0]0.1|0.1]0.9(2.2|2.9]3.8 6
0.1% O.I'] ” G 0|0.6({0.9(2.1i3.313.414.1 (4.2 4
0.8 B 010.81.2]2.3(3.5|3.6(4.2|4.2 4
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Table 25. (22%) (continued)
BEAGEL | RNE (& 8| HotE _ it A
HREE . B B F ¥ Service years ]
Predservatlesf Reten- Speci POSltflOI‘l STrfv1ce
ana conc. O tion pecies (o) 11e
treating solution| kg/m?3 stakes | 1 | 2| 3| 4|5|6|7]|8 (years)
” 1.9 7+ T 0/0.3]0.9]1.7/1.8(1.9|2.2(2.3
2.0% 12.6 | Buna G 0/0.6(0.9]1.311.4(2.1|2.8(3.3 7
13.6 B 0[0.9(1.3[1.9/|2.0|2.8]3.3|3.7 6
” 2.4 T |0.1]0.1]0.8/3.23.2(3.7|4.1|4.4 4
0.4% 2.5 ” G  |0.4|2.8|4.9[5.0|5.0|5.0[5.0|5.0 2
2.7 B |0.1|2.8{4.9/5.05.0(5.0(5.0|5.0 2
” 0.6 T [0.1]0.8{1.2(3.5|3.8/4.6]4.7| — 4
0.1% 0.6 ” G |1.5|2.9|4.7{5.0/5.0(5.0[5.0] — 2
0.7 B 1.7|4.9|5.0[5.0(5.015.0(8.0[ — 1
NI A 83 & ¥ T 0 ol of of o o] Of O
Vercider 1.9 | Sugi | G o| o|o.2|0.4]0.50.6]0.6/1.1
2.0% 14.7 B o| 0[0.1}0.7/0.7|1.3]1.3|1.8
” 1.4 T ol of ol of of of 0 ©
0.4% 2.2 ” G |0.1|0.4|0.8(2.0|2.2|3.5(3.5|3.9 5
2.8 B 0[0.2/0.7]2.2|3.1|4.4]4.5|4.6 4
“ 919 7 +| T 0/ 0ol of of of of of O
2.0% 12,4 Buna G [0.2]0.5[1.7|2.8]28(2.9|3.5/4.0
13.3 B 0/0.2|1.6]2.9|3.0(3.4(3.6(4.3
" 2.1 T ol o] o] of ol o] 0] ©
0.4% 2.4 ” G |1.3/3.6/4.5(5.0/5.0/5.0/5.0(5.0 2
2.7 B  |0.5/3.9/5.0(5.0|5.0/5.05.0(5.0 2
Ye=y b¥ 71 | R F T 0| ol o] o| o| o0|o.1]0.4
Yamanit 12,3 Sugi G |0.3|1.3|2.8(3.4/3.7|4.3(4.6|4.7
2.0% 15.9. B  |0.5(1.8/3.7(4.2{4.8|4.9(4.9|4.9
” na |7 ¥ T 0| o|o.3j0.7|0.7]0.7]1.8[2.1
2.0% 12,3 Buna G |1.3|2.8|5.0[5.0|5.0/5.0(5.0]5.0 2
13.2 B 1.5/4.4|5.0[5.0(5.0|5.0(5.0{5.0 1
AREH A b* B4 | R ¥ T o} ol o] ol ol ojo.2lo.6
Osmotite 2,0 Sugi G 0l0.1]0.3[0.7|1.1|1.7{1.8|2.0
4.0% 30.4 B olo.1]0.1{0.8]0.7{1.2|1.2|1.8
” 22,7 7 T 0[0.1|1.7|1.7|1.7/1.7|1.7{2.7 8
4.0% 24,1 Buna G |0.7|1.6|3.2(4.0]4.1|4.2|4.4]4.6 3
26.2 B [0.2|1,1]2.9(3.6/5.0/5.0(5.0{5.0 3
*'J}Z;i/idglw s |z #| T o/ o| o] o] ol o of o
K33(JIS K 1554) 14.0 Sugi G 0| o] 0/ of of o] 0| ©O
T}épg;g) 15.5 B ol ol o o] of o o] o
» 2.1 T ol o] o] o] ol o] 0] ©
0.4% 2.6 ” G 0, o/ olo.1]o.1|0.4]0.5|1.3
3.1 B 0| 0| o0/o.1/0.2]0.4|0.5(0.7
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Table 25 (2-%) (continued)
A R4 & VR |H & | ofE . ) W B E R
Wk RE ¥ B % ¥ Service years
Preservatives Reten- Position Service
and conc. of tion [Species of life
treating solution| kg/m? stakes |1 |2 |3 (4 (56|78 (years)
” 0.6 Z & T o| o] olo.2/0.5/0.8|1.1|3.0 8
t
0.1% 0.7 Sugi G 0| 0j1.1|3.7|4.6|4.6|4.56|4.9 4
0.7 B 0| 0{1.4|3.6|4.6|4.6|4.8|4.7 4
" 12.2 7 ¥ T o] o/ of o o] o|o.sl0.5
2.0% 12,7 Buna G ol ol of ol ol o|o.6|0.6
13.6 B o| ol ol olo.3l0.7|0.7|0.7
» 2.2 T .ol of—|—|—|—1—1|—
|
0.4% 2.5 ” G 1348 —|—|—|—|—|— 1
2.7 B 1080l —| - —|—1—] — 1
” 0.8 T olo.1f — | —{—|—|—| =
t
0.1% 0.6 p G Lol —|—|—|—|—|— 1
0.8 B 0.280| —|—|—|—]—1|— 1
ARAE—* 11;2 =z F T 0| 0 0| 0} 0] O
OSIE‘;“ise 14.6 | Sugi G o| olo.2/0.3]0.3[1.0 J
2.0% 16.2 B o} o| o] o|o.1]0.1 |
" 7.2 T ol of o] ol olo.1 ‘
i f
1.0% 7i6 ” G o/ ol ol o| o|o.e l
8.1 B o| o/ o] of olo.7
RYFFaTH 12.5 T of o] o|l o] olo.3
|
Penﬁ‘c“a 14,7 " G o| olo.1]o.2[0.3]0.4
2.0% 16.1 B 0.4|0.4|0.4|0.4|0.4]0.8
Na-T.B.P** 1|.4 =z F T o| o| olo.2{0.2/0.5| — | —
2.0% 1.1 Sugi G 0lo.2{1.5/2.1(2.6(2.7) — | — 5
15.6 B olo.1lo.s|1.9|2.9{3.1] — | — 5
mom B z ¥ T 0.2[0.4|0.7/0.7|2.8|3.5|5.0 5.0; 5
sapwood Sugi G |0.4]0.9|2.113.5(3.8|4.5|4.8]4.9| 3
(untreated) B 0[1.4|2.7|3.7|4.3/4.8]4.9]4.9 3
’ oo =B 7 &+ T 0.3{1.11.5(2.0{3.0(5.0| — | — | 4
sapwood Buna G 2.2|4.9]4.9/5.0ls.0/5.0| — | — 1
(untreated) B |0.4[5.0/5.0/5.0/5.0/5.0] — | — 1

Note) % : @54 Commercial name
% % ! Tribromophenol @ Na #
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Table 26. MR TMELE L 7 HiOFFHRER

Service life and variation of average of damage
in impregnated stakes with oil type preservatives.

BHRAIZ L NERRE | RNE |# & | AoME . : it FEERK
Prgservative? Reten- s Posiftion ¥ B F B Service years Selr)gice
and conc. o tion [Species o ife

treating solution kg/m? stakes (1 |2 |3 |4[5|6 17 |8 |(years)
+ 7 5 v 2.7 z# T ol o] of of of ol o] ©
Cu-Naphthenate 45 | Sugi G ol ol of of o of of o
(Cu & LT 1.0%) 5.6 B ol of ol ol ol of of o
" 0.4 T ol of ol o] of ol of o
( 0.2%) 0.8 " G of o/ ol o ol o] olo.3
1.1 B ol o/ ol o o| o] olo.1
” 0,1 T ol o| ol o| o| olo.8|2.0
(» 0.04%) o,|2 ” G 0| 0]0.7(2.313.7(4.3|4.514.7
0.2 B 0| 0]0.5(2.3{3.4|4.1]4.4/4.6
y 0,1 T ol o| ol o/ ol olo.2|0.6
(» 0.02%) 0.1 ” e} 0]0.3|2.2|2.913.5|4.0|4.0|4.1 3
0.1 B 0]0.3|2.4[2:7|3.6(4.1|4.3/4.3 3
” 0.3 7 +| T ol o/ of o of ol of o
(~ 1.0%) 3,15 Buna G 0(0.1]0.1{0.2|0.2|0.2/0.2(0.2
4.3 B 0| 0/0.1/0.4/0.4|1.3[1.3(1.4
” 0,7 T ol o/ of o] 0| of ol o
(~ 0.2%) o.ls ” G 0| 0§0.2{0.9|1.8|2.0(2.7(3.7 7
0.8 B 0] 0/0.3{1.1]2.2|3.8/3.6(3.7 5
” 0.1 T 0| 0]0.3]0.9{0.9/0.9[1.0/4.5 7
(» 0.04%) 0.2 ” G 1.1(3.2|4.0(5.0{5.0(5.0(5.0(5.0 2
0.2 B 0.9/4.0|4.9(5.0|5.0{5.0(5.015.0 2
” 0,1 T 0[1.3|1.9(2.5|2.5|2.6[2.9(3.1 4
(~ 0.02%) 0,1 ” G 2.9l4.1|5.0(5.0{5.0s.0!5.0(5.0 1
0.1 B 1.4{3.2|5.0/5.0/5.0(5.0|5.0(5.0 2
+ 7 5 BRI 4.8 z ¥ T o/ of of o ol of ol o
Zn-Naphthenate 5.6 | Sugi G o| o] o/ ofo.1|0.3]0.30.5
(Zn £ LT 1.0%) 6.0 B ol of ol of olo.1lo.1l0.4
” 0.7 T ol of ol ol o] of o] O
(» 0.2%) 0.19 ” B 0]0.1]0.6]1.1{1.6(1.8(2.4|2.4
1.1 G 0[0.1(0.3]0.9]2.1{2.3(3.3(3.3 6
” 0.1 T 0/0.1/0.1(0.1]0.1]|0.1|0.5]0.8
(» 0.04%) 0.2 ” B 0.1|0.1]0.7|1.0|1.9|2.2{2.8]2.8 6
0.2 G 0.1/0.1|0.6(1.2|2.0|2.6{2.7|3.9 6
” 0.1 T o{ 0| o| o0l0.2|0.8/0.8]0.9
(~ 0.02%) 0.1 ” G 0/0.4(0.6(2.3|3.3|3.4]3.94.4
0.1 B 0{0.3]|1.0(2.5(3.2{3.4(4.4(4.6
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Table 26. (D-3%) (continued)

PRAIG SRR EE | BRINE [# & | foGE ; : ik
Preservatives Reten- | Potition % @ fF 3 Service years Service
and conc. of tion |Species of life

treating solution kg/m?® stakes |1 ]| 2|3 |45 |6 ]| 7]|8]|(years)
” 3,4 7 T ol o o/l of ol o] of ©O
(~ 1.0%) 3,9 Buna G 0| 0| 0]0.3]0.5]1.0|1.0|1.2
4.3 B 0l 0]0.7|1.6(2.1|2.2i2.8]3.0 6
” Oi7 T 0| 0]0.2(0.2|0.3|0.7(1.5|1.8
(~ 0.2%) O..8 ” G 0.8[1.5(3.3(4.4/5.0(5.0(5.0/5.0 3
0.9 B 0.2(2.3(3.4|4.3{5.0|5.0(5.0|5.0 2
” 011 T 0.411.6/1.7|1.7/2,0{2.0|2.5/2.5% 7
(~ 0.04%) Oi2 ” G 1.914.8|5,0|5.015.0(5.0|5.0{5.0 1
0.2 B 0.9]4.9(5.0({5.0(5.0{5.0|5,0(5.0 1
” Oil T oy —\|\—1—\—1—-1—
(~ 0.02%) O.‘2 ” G 2450 —| =l —|—|—1|— 1
0.1 B 1080 —|—(|—(—{(—[— 1
7')/‘/* 8.Il z ¥ T ol 0 O] O 0 0] Of ©
Arinon 12,2 Sugi G o/ o] o] 0]1.2/1.2]1.3]1.3
4.0% 16.4 B 0} 0| 0] 0)0.5|0.6(1.0{1.0
” li6 T 0| O Ol ©of ol 0| 0(0.4
0.8% 315 ” G 0j 0| 0]0.3|0.7|1.2({2.1]2.1
4.6 B 0| 0| 0/0.5|0.6|1.1]2.2(2.2
” O.|5 T 0| 0| of ol o] o0fo.8}0.9
0.2% 0.18 ” G 0(0.2|0.3(0.5|1.8{1.8{2.5|2.7 7
1.0 B 0l 0] 0]0.6j1.7/2.0/3.5(3.8 6
” 1415 7 F T 0o Of O 0| 0y of Ol O
4.0% lSi7 Buna G 0] O| 0]0,611.4|1.4(2.4i2.4
17.3 B 0| Of 00.9|1.7|1.7(2.9|2.9 7
” 217 T 0| 0| 0| 0| 0|0.5(2.5(2.5 7
0.8% 3,'0 ” G 0.4[1.9|3.1(4.6(5.0|5.0(5.0{5.0 2
3.3 B 0(1.2]2.8|4.3|5.0|5.0{5.0(5.0 3
” 0.|7 T 0f 0O 0O 041.0/2.013.013.0 6
0.2% O.|8 ” G 0.5|4.1(4.715.0|/5.0{5.0|5.0(5.0 1
0.9 B 013.7(4.6|5.01/5.0]5.0(5.0{5.0 2
Ay R 06 A # T ol ol of o/ oy o} olo.1
Permethrin 09 | Sugi G ol o| o ol of of of o
0.2% 1.1 B ol of o/ of ol of o] o
” 033 T 0] 0] 0] O0f Of 0| O] O
0.1% O.I4 ” G 0/ 0] O/ 0}0.5/0.5/0.5]0.6
0.6 B 0f 0O} 0/0.2|0.2|0.2{0.2|0.3
4 Oil T 0| Ol 0] 0ol o] 0of Of O
0.05% 0.12 ” G 0 0f 0 0/0.1{0.1]0.1]0.1
0.3 B 0| 0/ 0] O O Of O O
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Table 26. (2>3%) (continued)

BRI S EBREE | RNE (B & oM& . : it RS
Preservatives Reten- _ |Position # 8 F B Service years Service
and cone. of tion |Species of T life

treating solution kg/m? stakes | 1| 2|31 4[8|6]|7]8|(years)
” Oi7 7 F T 0| 0| 0 Ol 0§ 0/0.3|0.3
0.2% O.'8 Buna G 0| 0f 0Ol 0| 0] 0/0.6{0.6
0.9 B 0| O] 0]0.1(0.2|1.4(4.4/4.4 [}
” O.|3 T 0l 0y 0} 0O O] 0| 0O O
0.1% O.I4 ” G 0| 0| 0(4.2(4.2]4.2|4.2]|4.2 3
0.4 B 0| 0] 0)3.8(4.1(4.1|4.1|4.1 3
” O.|2 T ol Oy 0f 0 0O 0| Of O
0.05% O.|2 ” G 0| 0| o] ol 0] o0f1.0]|1.0
0.2 B 0| 0| 0(0.9|2.0]2.0|3.7|3.7 6
7f7‘/"771* l.|9 ZF T ol O 0 0f o ol o ©
Butinox 3.6 | Sugi G ol o/ of of ol o] of o
1.2% 5.8 B | ol o of o o of of o
l.ll T 0| 0| O] 0f ¢f of 0o} O
0.6% 2]3 ” G 0] O 0| 0] 0] 0 0j0.2
3.2 B ol O/ 0| 0f 0] 0] 0/0.2
” O.IB T 0l O Of 01 0 0] O ©
0.3% l.|2 ” G 0] 0{0.2]1.4/2.5}3.1]3.3|3.4
1.7 B 0| 0]0.2{1.2]2.2|3.2(3.4|3.6
” 3.’9 7+ T ol o] o] o] o0|o.2/0.7|0.7
1.2% 4]4 Buna G 0(0.1(1,0(2.5(3.2(3.3|4.2|4.6 4
5.0 B 0| 0]0.8|1.4(2.8|3.4|4.2|4.3 5
” 2,’1 T 0 ©O| 0| 0/1.0|1.0(2.0(|2.0
0.6% 2.‘4 ” G 0]1.4|2.6|4.2!5.0/5.0|5.0{5.0 3
2.5 B 0]0.5|1.813.8(5.0/5.0|5.0|5.0 3
” l.‘l T 0[0.7(1.1|1.1/1.2{1.2|2.6{2.6 7
0.3% 132 ” G 015.0|5.0|B.0/6.0|/6.0|/5.0(5.0 1
1.3 B 0(5.0|5.0/5.0|5.015.0(5.0{5.0 1
PCMX 3‘4 z  F T 0.110.1(0.1(0,1/0.1|2.4|2.7|3.7 6
4.0% 6.3 Sugi G 0{0.4|1.6|2.7/3.5|3.6(4.3|4.3 4
{
8.2 B 0.110.3]1.8(2.4/3.9(4.0|4.8]4.8 4
” 3.1 T 0| 0 0| 0|0.2{1.4/1.9|2.2
|
2.0% 6.5 ” G 0} 0]0.6(1.1(2.2}2.3!/3.6|3.6 6
!
8.9 B 0| 0/0.7|1.5|3.113.2{4.0/4.0 5
” 7.Il 7+ T 0| O] 0]2.1|3.9(4.1{5.0] — 4
4.0% 7.7 Buna G 0.5|3.3[{4.5|5.0|5.0|6.0(5.0}{ — 2
i
8.9 B 0.6]4.3|5.0/5.0(5.0|5.0(5.0| — 1
” 6.4 T 0]0.4|0.7]2.0|2.7]2.7{5.0|5.0 5
1
2.0% 7.0 ” G 1.2|3.9(4.7|4.8]/4.9(4.9]4.9|5.0 2
|
7.7 B 0.4(3.6|4.614.9(4.9{4.9/4.9|5.0 2
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Table 26. (22Z%) (continued)

B A4 & R RE (& | fofidE : : i FAE 3L
Preservatives Reten- Position # 8 F % Serviceyears Service
and conc. of tion |Species of life

treating solution kg/m? stakes | 1 [ 2| 3[4|5|6|7| 8] (years)
VT A i‘(ﬁi 326 Z F T 0l 0| Of 0 0f 0 O] O
Creosote oil 493 | Sugi G ol o| ol ol of of of o
R 646 B 0j 0 0] O O] 0Of O ©
” 516 7+ T 0 0 Oof O Of O O] O
” 522 Buna G 0l 0| of Oof 0/ 0l 0] O
563 B 0| O 0| O O] 0fl1l.4(1.4

Note) k : #54% Commercial name
Xk 18— X 2 ) VICKHLTF 7T o EEE 10% RN
included 10% copper naphthenate in permethrin

2¥, THTvIBEMEOBHOEITIN S DBREVWEVLSELEREZ TV S,
IHoDEELSE—EATUELTLFORBIC L - TIHEBERNRE LI EBAOHITH B, D

i o« o
4- »
— L b
kin .
- R UL
2 . (#4038)
o . Sugi Sapwood
s (untreatd)
4] 1 1 1 | I_ 1 i 1
I 23 456 7 8 9 10%
o 5
& - OB R 5.0% . o
E oak CuS0a
© -
s .
® .
s T
# i « s *
#o I_ LA . *
fg-0_5.1071111|L11||111
56 7 8 91011 121314151617 1819 205
5.
| Tri-butyltin oxide 1.0% -
al (TBTO) ¢
- L]
3+ .
I~ .
2+ L)
I >
- « ® .
I~ L]
obpe ¥ L1 L L1111y
'8 9 10 11 1213141516 17 181920 215
# A £ K

Service years

Fig. 1. SHBEMIEER

Grade of damage during service years

CERRNEOEE VS XD, HEM, K3
& OHBEE BLUOBREROZDOLHOD
EXOMAIC BT 550 £ fo BHEEHIRNI B
W 2EHOFAMBREOEV LHOERIC L
ZEADEARKL S, Z{oRTFORASH
fHELEI LN, O EIOVLTRSER
T ELEND B,

7. AEROEHER

A O SRR S IRA T LIS WRM 015
&, WO s 2RI ECRE, SBIEIS T
TOBNWNHY, BFLELDTHS T 0HE
BREBOEEICSH 5, SRIFERTAELR
MO, oL BHERERTARETL,

FM OHE & FIRE IR D LIRS O HIEET
(G) bt (B) oBBER T & O FEHK
EFLEBEHL, Yoy b LcbD% Fig. 1k
N

WEFE OIS, Fig. 1IcA LR 3LIRE
PR L & U 2 KEBPIHEUY, HEHET
SBOTHE#ITY 3, L0%, 0.4% OEBEICS
WTHRBEEHOBITOREHKEE BT T
COBERBREICTH B, ChickEL T TBTO
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OWAREEE & I @3EH L RS THEFPHEITT 2, 20 D OERNIGKEEENIZATE I, Wit
BRARERFEOMIIUBT 2 b0MEL A o0,

b &S It HER SEMBEA0RE, BLURNBEROBIEREIC K > TEAShb, TLTHR
HoBA G HEROE VB BHBGEHIEC, TOROMIRE B VY, LUEMOBE R
BIEOBOVEKT S £ OROEIEENSEVE MBS T, EROWEIC L > TRE B, Lics- TR
HARBOH LD TDOROBIEE OESE D L) NEFMHAERE S SIKEMSE 5 DIiFE
LLEnz 3,

8. MEZIGICHE L IPHBLBROMEEL

HEAREMNE LI CCA (JISK 1554) 1 30 4.0% #, BLU27 Lty — VHEKTRFE, 74
2w, VYO (BH) 2 208B4AMEL-LD, F1, CCA1H5D20% KEMEEA (FEE
ABR#H 2T kg/m®) LicnAavHoktsavy sy —t@EooBLl, BEL BLUBMICEEL, RE
FOBEELICO>VTRAT%E Lz, RBMOK[ERHE Table 27T DEBH TH 5,

HEM O TR IE R F 14 3x3%60 cm, fthid 5x5x60cm TH B, HBHEIEREL L PHIOHE TR
S0 /28It EE L, BEOBARIEE LT Fig. 2 0L 3 WEEE2ED, #EROKE I
D1/20EZATHEE 1I0mm OFLEHFF L FTEEL, FHOKOR (2] OFEOSTE2ED, W
FKOMKIHEREER L, BLOBEICK 2 X HREL X,

BB T A 2 5 - RIMEEBRE L L, BYOBITREEZATEABLIOMBECLIcBDOBD 3
ARRECkELY, ThERESBRICH LA, L, BUEMO 6 EZBRObD (BEOXFRT
H) oW TREHESRME L SEHAP O ELC, BERBREIIEL 2, AR ORICFEIHER N &RO
B s 1MA52& 0, ThEENICKEL, LN OBERE & 6 SKEHEL TV E 2B
L L, BENAOSORIUEZ XM E (F bED, #ih (ARG TH rokoBOIESD, i

A _

Fig. 2. JEiuc B3 313 < ARBEE

Stand for field test without ground contact.



Table 27. PEXHOK[FKHA (1969~1973)
The weather at SHIKOKU Branch.
Month 1 2 3 4 5 6 7 8 9 10 11 12
J o * Mz
< &0 ﬁegﬁlﬁj 6.7 2.7 88 | 14.4 | 182 | 212 | 2.1 | 269 | 242 | 17.8 | 12.0 6.8
Average atmospheric -
temperature ﬁMaxﬁ.ﬂ 11.8 12,6 13.9 19.1 23.0 24.9 29.6 30.8 28,1 22.6 17.3 12.8
ﬁMinﬁ 1.6 2.7 3.6 9.7 13.3 17.4 22.5 22.9 20.3 13.0 6.6 1.1
Rel;’%ve h%éfgi)ty 65 63 64 70 72 81 82 81 76 72 66 65
Tftfﬁ‘fnf(ﬁm) 180 | 1080 | 9.3 | 288 |20 |403.5 |268.8 |309.2 |306.3 | 1646 | 1096 | 73.2
+ iz Om 5.0 4,0 7.1 15.3 19.6 22.5 26.5 27.5 24.2 17.3 10.0 5.0
MR R Soil
Temperature 0.3m 8.1 8.0 9.6 14,7 18.6 21.3 23.7 27.3 24.9 19.6 13.8 9.0
under the
ground B Om 8.7 5.4 8.0 16.4 21.4 24.4 20,1 30.5 25.6 18.1 10.8 5.7
Sand
0.3m 8.9 9.5 1.2 17.0 20.8 22.5 27.0 29.6 26.7 20.7 14.3 10.1

Note) * : BEREBIUARED s £lo AEY

Average value of maximum and minimum temperature on evry of month between 1969~1973.

)k : BBEE AR 9BICRIE L o 5 o A Y

Mean air temperature of Monday at 9 100 am. between 1969~1973.

W OB W
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Fig. 3. CCA AP O EHREREL
Change of compression strength on the stakes treated with CCA.
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Fig.3. @>3%) (Continued)

JEREISETRIE  Percentage of residual strength
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Fig. 4. 7 L& v — F BTAEBR O ESHEBEEL
Change of compression strength on the stakes treated with
creosote oil (brushing).
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OMBR2ESHEIL, BEERERIABE B 2BHOMEREEE L TEH L, HRiIE
Fig. 3(D~@) KRT LBV TH S, CORBRIOEFFEEH S L Fig. 3-1~33 LrnT &L Hic 6 R
BUIERERGHE (F/RRTED, BLOMER (FHEE &b 80% U ETHER S LER
HOMEHHobh T3, £/, Fig. 4 @7 LAY — F lRMAOEIIZ 7TEZB LT 60% LI LTR
UCHETMEL, BRticEml 7z CCA BARERLYD b2FENCEHRVERERLTVWS, Th
B2 L4y — MlERALELEASOMBEER 1245 (Table 21) TH o, #ZEFOMNRRICE
LTuwHLE»EEIONS, MENTRZE, =V yo0l@BhE, BELozF¥ Glid) 2R
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Stake Test at ASAKAWA Experiment Forest VIII
Inspection data of the treated stakes at ASAKAWA during

28 years and ones at other sites

Mamoru INoue”’, Shoji AMEMIYA'™®, Shoshiro MaTsuoka®,
Kentaro Suzuki® and Koichi Yamamoro®

Summary

In this paper, we reported on the progress inspection data and service lives of
preservative treated stakes in the field during 28 years.

Sapwood of Sugi (Cryptomeria japonica) and Buna (Fagus crenata) were used for the
stakes. The dimensions of each stake were 3Xx3x60cm. The stakes were buried to
approximately half of their length, 30 cm in earth. The stakes were inspected once a year.
After the inspection, each stake was cautiously reinstalled in the same place and to the
same depth as before inspection. The results obtained are indicated in Table 2 to 26, Fig. 1
to 4 and are summarized as follows.

In general, pressure treated stakes were more durable than brushing treated ones. The
stakes treated with the original creosote oil, with the creosote oil dilluted by heavy oil and
with the creosote oil dilluted by coal tar, are rather sound even after 28 years (Table 3),
but the service life of 20% creosote oil dilluted in kerosene is 16 years (Table 2). The
stakes treated with CCA (JIS K 1554 Type 1 and Type 2, 2% solution in water) are almost
sound even after 23 years (Table 9). Some preservatives were determined their service
lives. Service life of Boliden salt S 25 (2% solution in water) was 25 years (Table 9), that
of chromated zinc chloride (2% solution in water) was 20 years, that of phenol resin (30%
resin content) was 19 years (Table 15), those of copper sulfate and PF Type 1-1
(JIS K 1550) were 19 years, that of PF Type 1-2 (JIS K 1550) was 14 years (Table 5) and
that of tributhyltin-terephthalate was 14 years (Table 11). As much as examined preserva-
tives, without exception, treated stakes of Buna were less durable than ones of Sugi
(Table 25).

In the case of preservative treated stakes, there are two types of decay curves as the
service years. A type: the decay rates of stakes are slowly in almost linear, like most of
stakes treated with oil born preservatives. Another type: the decay rates of stakes are
slowly at first, but after several years those turn to rather higher speed than before, like
most of stakes treated with water born preservatives, for example, with copper sulfate
(Fig. 1).
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