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Study on Long-term Corrosion of Carbon Steels
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Abstract

The Objectives of this study are to investigate the long term
corrosion behavior of carbon steel in the soil environment and to
develop the corrosion mode! of carbon steel on the basis of obtained
data. These models will be used for the long-term prediction of carbon
steel overpack.

It is considered through our study that one of the soil
environment which similar to bentonite is clay zone contact with
fresh water.

Two water service pipes buried under clay condition for a long
time were excavated and the environmental condition was investigated.
The penetration depth of each pipe was measured and the extreme value
statistical analysis was adopted to estimate the maximum penetration
depth for this water service pipe.

The regression analysis of the extreme values accumulated up to
this vear gave the constant of the pit growth law (H= a¥ ® ). The
constant “n” was estimated about 0.4 . In addition, long-term
corrosion depth was predicted by using this equation.

However, it is necessary fo acquire more data for the more precise
prediction. '

Work performed by Nippon Kokan Koji K.K. under contract with Power
Reactor and Nuclear Fuel Development Corporation Contract No. :050D0185
PNC Liaison: Geological Isolation Technology Section, Waste Technology
Development Division, Tokai Works
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photo 1 Condition of Soil Around Pipe (Hazawa)
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photo 2 Condition of Soil Around Pipe (Hanasaki)
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Results of Measurement of Pit Depths

Table-T

. mm)

(Unit

cal—len|m|i~fw|w|eo|wo|~]|m|w|mjw|mim|—|o|m|=|v|om|a|n]|olo | = | o |||t 10| = [ | o o i | O | =H
onl—|et| | ol o] —=|w|o|cl—| oo ||| —|m|m|o|c|o v |—|m| o] o || w|wl—|m|c|om oo o
o] Y DY AT SR Y UNCY DY UG DU DU ) Y PR O 1P ] N L PP AR ] ) I B B N B B PR B B B N T RS B B I IS B
eainleo| oo | <r|w|oo| o |ca]cal=r|ct|—{en| ||| = m ]| —| ||| |w|o oo = | =t |2 ||t~ | e [ —| 00 o
O S|l ==l | = = ad | i [ = =i ed| S ed | | S = == = el | = S S = [ S = =i = = e e | = S S
=|o|in|olw|—|oj—|oa|wn]|m|co|m|oinlo|m|o|n|c]ol ol |ojm|m || d ||| mic|oliw|— | —|u | —
O Sladl =l =l adladledl == = lad il = <t ad | S ad | = | = = =S = =S el | S = S S S| = = el = | =i | = S
wlololw| oot |n|o|v]|m|cica|m|o|n || = |oln|c|o | = |w|w || [a|o |- lo| o |miem| o= 1o o | oo <
M ISR ENTER B I PR R SV Y BT BT RN ol BT B B ] B Rl BNt St Fad o L Rl o et Il ol Bl B R L R R
Slototelepevbopepe eyt epefoeteprpep ey ey eprprprfiprpeptprfigl
PN fa=] [a=] f= o1 font Fa n [ o foni benf fan] fun] fsf faxdfani[aadlustla st tunfion] jasffan] fan] juntia i tant {anflun] junilan]fan) jan] [ xflan] janflan] fuanf{ani en] jenilentien
x|SO SO N N fory e e e | o [0 | 00 o3 [0 [ €3 |€O €O [ €0 | €0 | 4D €| €O (O €O | O[O D | T3 O || | D> | | | D




PNC TJ1451 94-002

06 ENEORPBUY Y
0172 R UGk
— — 9°1 £ 6°C L2 £ [/ 07 ¢o 0°G Ve | BNl
— — 6T [89°T (8LT |G0C |g8°72 Lg |S€°C [B0Z |86 (88T |EEpklnlyly
17%¢ EL°T 71 €1 61 81 0°¢ 81 072 [ L1 LT | HE
&
£°C 8G9°1 870 €1 ¢l 61 6°T £°C 9°1 ¢ [ 9T |HY X R
| i
07 €L°¢ 9°1 €2 62 4 €€ 82 0% 02 8t ¥¢ |HE <kl g
“L
0°G 9€ ¢ ST 8°l Gl L'g 17 7E 8°1 02 0§ 8T |HeT | FB{X
H
YEo | BEdo
ONTAL( | ONEAG(E 6 8 L 9 g 4 g ¢ I 0 ONTAAL
¥ | HyE¥ By E%
(uw: jrup) 11d Jo syideg paJnsesy jo Aiemuing g — 3[qe]

*31_



PNC TJ1451 94-002

(iv) ERERESR
TR TRIE Lo CO& %, HIEEHIIBENIVESLE L. RAIEHER/ ¥
ZAEEE Uiz, COBEREFigure—121I0R T EERTIRT 7. 9mn~8. bun OFEFRICH D
choOFEES LTk, EERTS. 23m, FHRHAITS. 20mTH - 7.
FTHEE LTREAERRAL. 8.6m&T 5%,
K. AERNEELVIALTAZ T LTED, EREBLNTA =V I ERIBECE TR
WA PHEEARHE X EERICBVWTELTWEN -7

7.9 8.0
1j2H 1i2H
8.6 - 8.0 8.4 24 180
6iH B
(mm) (mm)
8.4 8.4
+ #w H T WA

Figure-12 Results of measurement of Original Wall Thickness (Hazawa)
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KEERES. Figure-24 WL OBEAHRO=AEEERT,
COBRIFTNC . EREEcBLWTER, B Q1% . BT (29%) &bkt
BRIV VI FADTH &% T VIV b +HEL TR 60%6% L. fB
BREVTETHE, TEE. BREKLUKEODTHE I EERLTWS, Bt
WA+ v IBREBRIT Th 3. £io, BKRIE L, ET LBV ELYHR
HiF—BEELR LTS S,
® BAKROSH
RN, T REMEE I RIE RN E & B ERE L T I o Licain
GEELZ Table-14 ITRT, IS, Z-cRA RIS —RNEETS 5.
® o ( B o OEER)
Xz b TER oSS 21T - 12RIEF v — b % PRigure-25& Figure-
9IiR Ly XBEHOHEh oS REER%E Table-15 IR 7
thtsi s EEINI DO RAA ) VEMTE B,
@ LEhOEMORSEFTROSH
BRIEOTFICE VT, ROSEREFEHRE Table 1-16 277
— ORI 810084 8% E 4 4 &P,
WEEET Ny 7 T ORER
SREMERLE Table-17 1Z5R T, L By 7 RETAESRIGETRIET, 80, WEX
WEETH - 7eht SRBIII0? BT LIERCNIWETS -7 |
Feti Ly BT ICHRIEREMZ B &, MKRREBEL,

Table -9 Chemical Composition of Pipe (Hazawa)
BX 43 C Si Mn P S
MlEE (%) [3. 08(1. 610, 4210. 11]0. 13
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Table -10 X-ray Diffraction Analyses of Rust (Hazawa)
ﬁﬁa)bj‘dﬁ} FEC03 Fe0OH F€304 i ‘F3203 FBSUs Fe§ %mﬂﬁ
Z=imés (6H) - © 5i0, ©
CﬂAleizUa @
Zss (12H)
FLERNEE © — | — Si0; ©
HE © B W
O CZAB
- & L
<OIrE> EF : PRILPS&Y  APD1T00
EBRY-Ty b : Cu(Ha #) REUBEEEE (deg/min) : 3
EEE EV) : 40 P Y L TRIE (deg)  : 0.05
BB (mA) : 50 FEEAY v K (deg) : 1
I #EBH (deg) : 10~00 ZHAX) w k (mm} : 0.3
T/ 70— —{FEH
Table -11 SEM-EDX Analyses of Rust (Hazawa)
CONaMgAISiPSCIKCaFeAgTiCuMgCr
% & clo|-|-|@|o|-]o|-|-|o]o|-|o|-[--
HLEmsE O@—-©©—©—OO©———-——-
©: E—rig XK
O: E—7sapE /N
AR OERE - B2
<> gl pL: E F: 15KV
Y ® B i 3X107104
U—$y¢?4z7yz;37m
Table -12 Results of Quantitative Analyses of Rust (Hazawa)
(Unit:%)

EROD RSy FeS | FeS0, €0, T-Fe | T-C Cl Ca Mg Al
FEE Q2 | <0.1 14.6 | 1.44 | 23.3 | 2.83.| 0.001 304 | 1.31 6.17
EHEEF (GH) | <0.1 176 | 0.72 | 14.0 3.00 | <0.001 2.81 .98 | 7.82
LERSE * * * 43.1 | 11.0 0. 073 1.18 | <0.1 0. 83

RIEEE 2 7 (12H) 52, 7%
REHH T 7 (6H)  47.8Y%
LERE 56. 2%

* ZERIDVDIS N o DS RES
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Table -13 Results of Compositional Analyses of soil (Hazawa)

H H L A7 Eo_ A EDOTH

pH —_— 7. 5 7. 4
a2 Kk 2 % 67 . 81
BiLETEA nV 280 254
wikt A A v | wg/ke | 0. 2BAF | 0. 2B
g % 217 ' 29

# bt % |mol ke| 0. 5108 | 0.66(23.4)
W B o mol/ke| 0. 67(G2 ] 1. 909L2

AEMEMERE A A > | mmol, ke 160 1490
B¥EEE |orol ke 0. 2 0. 2
4 A4 94 % 0. 07 0. 07

EEEAAY | mol ke | 1. 8(110) | 3. 6(220)
M7 A VE |mmol kg | 1. 5(15) | 3. 050
¢ ) Wideg/kelc BB L7 fE

Table -14 Results of Analyses of Springwater

H B Bifyy B K HEHE
H| ng/s 7. 1 JIS K 0102
mRE e v H v g/l 2. 9 I8 i 0202
v 7 vitam| m/e 0. 05LF§ JIS K 0102
EA®m A Y| mg/l 2 7 JIS K 0102
AA VRV Y A ug/d 16 JIS K 0101
FYEZULILY | ug/l 1. 6 JIS K 0102
WAL A A | m/e 0. 2BIF p
woEB oA A | m/d 53 "
T BB A A | Call; ng/ L 200 kERBRE:
& i £ | CaC0s mg/ £ 260 JIS K 0101
E Sz 8 % ms/m 46 J1S K 0102
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Table-15 Results of X-ray Diffraction Analyses of Mineralogical

Composition of Soil (Hazawa)

o = 2 XRDEMHSIEERZ R

NA Y G
Table -16 ~ Results of Analyses of Composition of Mineral in Clay

(Hazawa)

ELot |HFFot

R B =Fivd 53R e GHTE

Fe: O; % 9. 6 11,0

MnO, % 0. 13 0. 15

CaO % 2. 8 4. 1

MgO % 2. 0 2. 5

K: O % 1. 0 0. 7

Na, O % I. 3 1.5
Si0: % 48 44
Al, O, % 20 15

TiO0. % 1. 0 0. 74

& & 45 % 60 56
BB R % 12 13
Table -17 - Results of SRT Tests (Hazawa)
HH | fi]| ®ok BEOTF -
SRBD% | @/ng 100 Bk
10 BIF| 100 BUF
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Figure -13  Cutting Position of Test Pieces (Hazawa)

S/ DEBRBLEE

Figure -14 Positions of Metallography (Hazawa)
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Figure -15 I-ray Diffraction Analyses of Surface Rust (12H)
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Figure -18 X-ray Diffraction Analyses of Surface Rust (12H)
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Figure -17 X-Ray Diffraction Analyses of Surface Rust (12H)
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Pigure -18 X-Ray Diffraction Analyses of Surface Rust (6H)
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Figure -19 X-ray Diffraction Analyses of Rust in Pit (BH) (Hazawa)
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Figure -20 X-Ray Diffraction Analyses of Surface Rust (Hazawa) (Pit)
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Figure ~21 EPMA Analyses Surface Rust (Hazawa) (Pit)
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Figure -22 EDX Analyses of Surface Rust (Hazawa)
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Figure -23 EDX Analyses of Rust in pit
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Photo -7 Condition of Soil Around Pipe (Hanasaki)
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Figure -27 Sketch of Adhering Soil (Hanasaki)
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Photo -8  Condition after Removal of Adhering Soil (Hanasaki)
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Figure -28 Sketch after Removal of Adhering Soil (Hanasaki)
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Photo—9 Corroded Surface of Pipe after Blasting (Hanasaki)
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Figure -29 Measured Points of Pit (Hanasaki)
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- Table -18 Results of Measurement of Pit Depths (Hanasaki)

(Unit : mm)
Awia a b c d e
12H- 0 2.3 1.8 1.8 1.9 1.7
I2H- 1 2.7 2.1 2.1 2.1 1.7
12H— 2 3.4 2.9 2.1 2.0 2.3
12ZH— 3 2.3 2.1 1.9 1.8 1.9
12H— 4 3.9 3.8 3.0 3.0 2.4
1ZH— 5 2.3 2.4 2.0 2.1 1.8
12ZH~— 6 2.0 3.0 3.6 4,8 4.6
12H— 7 5.0 5.0 2.1 3.5 2.0
12H— 8 2.6 2.1 3.2 5.0 2.8
12ZH— § 2.9 2.5 2.7 1.b 2.6
3H— 0 3.0 3.2 1.8 1.6 1.4
3H—-1 3.8 2.3 3.2 1.9 2.2
3H~- 2 3.5 3.1 2.7 2.1 2.9
3H— 3 2.1 2.8 2.4 2.2 3.0
3H— 4 2.8 L7 2.0 1.6 1.3
3JH-5 2.3 1.7 3.2 1.6 0.9
3JH— 6 1.5 1.2 1.9 1.7 2.3
3H— T 1.6 1.6 1.4 L9 1.8
3H— 8 2.0 1.7 1.4 1.6 1.4
JH-—§ L.b L7 1.5 2.4 2.4
6H— 0 3.0 2.7 2.0 1.9 1.7
6H— 1 3.1 3.0 2.3 2.8 2.5
6H— 2 4.4 2.1 2.4 2.5 2.6
6H— 3 2.1 2.3 2.1 LT L9
6H— 4 L7 1.9 1.8 2.0 L.5
6H— 5 1.6 1.5 2.8 1.9 2.2
6H— 6 1.6 2.0 2.0 1.9 1.7
6H— 7 1.9 1.4 1.8 1.8 L7
6H— 8 1.8 1.6 1.6 2.5 1.3
6H— 9 2.4 2.6 2.7 L7 2.0
9H- 0 3.0 2.5 2.5 2.5 3.5
9H-1 3.1 3.0 2.0 1.6 1.6
9H- 2 2.5 2.0 2.1 2.0 2.0
9H- 3 2.5 2.3 2.2 1.8 1.8
9H- 4 3.0 2.0 2.8 1.5 1.4
9H—- 5 L7 1.8 2.7 2.0 2.5
SH— 6 2.4 2.5 2.5 2.3 3.0
9H- 7 1.8 1.5 3.1 1.6 2.1
9H- 8 1.9 2.6 2.2 2.1 2.2
9H- 9 2.4 L7 1.4 1.6 2.4
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Figure-30 Results of measurement of Original Wall Thickness (Hanasaki)
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TS EERI N bR A YA VEMTE B,

® +EFOEMORSESEREDSH
ERBOIBIIBWT, BOESEBOERE Table-26 =R,

@ WEEET N7 7Y TORER
HEERE Table-27 WRT. LOMTRENSLBENMSD SRBIAERELE
WERIETH 255, ERMEWHN, 10° ~10¢ @,/ nl EEBITSWVETIEREL,

Table -20 Chemical Composition of Pipe (Hanasaki)
B 4 C Si Mn P S
HIEME (%) 3.11 7.35 0.55 0.084. 0.14
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Table -21 X-ray Diffraction Analyses of Rust (Hanasaki)
EE DR FeCO; | a-FeG(OH) | Fes04 ¥ -Feq0z | FeS0s FeS Z DAt
= 1 &8 © Ca, CaC0s
5i02
AR © C
g © B W
O A
- % L
< iR&pE> %@ PHLIPSHY APDIT00
LRy —4y b Culia £2) B EEEE (deg/nin) : 3
HERE KV) :40 ¥ o) v TR deg)  :0.05
BB () :50 FHER U v b (deg) .1
Al &L (deg) 10 ~90 AU vy b (mm) :0.3
/) 70i—%—{FH
Table -22 EPMA Analyses of Rust (Hanasaki)
C|lONa|Mg|ALl|Si|P|S|Cl|K|Ca|Fe|Ag!Ti|CujMg]|Cr
*® m &% (120 ©|0|0|e|e|0|e|-{0|0|e|—-|0f{—|—-]|—
ILaRE 6D |00~ |00 |0|o|-1A|010|-[0|0C[0|0
©: ¥—r8mE X
O: E—r@E /h
A TR OSRREENS
<Hrefk> m o E E: 15KV
A BE B R:2X1077A
B AAEER @ 0.5 Sec
o L Z:100un¢
{BF L 7-§58% . TAP, PE T LIF, LDI 1
Table -23 Results of Quantitative Analyses of Rust (Hanasaki)
(Unit:%
88 @ m 4| FeS FeS0, €02 T-Fe T-C Ci- -3 Si0:
Zme (1280 8. 88 0. 38 6. 87 23.83 | 10.43| 0.01 3.32 29. 40
TLares Gm | 1.88 | 049 | x | 48.18] 1.92| 0.05 | 0.79 | 13.20
FESEI S 83.12 %
FLEmEE 76.51 %

* FEADDIS WD SITARA
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Table -24  Results of Compositional Analyses (Hanasaki)
H EH Bifr BEo LA BEOTHI
pH — [8.122.0C) |T7.4(22.0°C)
g &k = % 16 20
BRILBILEN nV 370 247
WL A4 | ng ke 20 40
i % 10 15
B Mk ¥ | mol/ ke 0.21 0. 68
Bt B #E# | mool/ke L7 2.7
TR A A4 | nmol kg 460 330
EBREBEE | mol ke 0. 12IF 0. 12LF
13 75 % 0. 05 0.09
HIRBEAA > | mmol kg 4.6 7.9
M7NVAVE |mnol/ kg 2.3 3.9
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Table-25 Results of X-ray Diffraction Analyses of Mineralogical
Composition of Soil (Hanasaki)

A S A XRDEESHFTEERER

A7) LY koo A4 34 B
AIHA b, FE

Table -26 Results of Analyses of Composition of Mineral in Clay

(Hanasaki BTF®1)

ETot
H H Bafr SHTE
Fe:; O; % 11
MnO; % 0. 32
CaO % 0.63
MgO % 0.72
K: O % 1.20
Na. O % 0.18
Si0; % 58
Afs O, % 16
TiO: % 0.71
E & % % 80
EEBEE % 7.0

Table -27 Results of SRT Tests
IHH |B | BoL EDTF

SRBO# | @/ne | 10° i~ |10° fE~
10* EELTE | 10¢ @EETF
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3H

(Hanasaki)

Figure -31 Cutting Position of Test Pieces (Hanasaki)

(Hanasaki)

Figure ~32  Positions of Metallography (Hanasaki)
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wo2. {Co¥ oy Ed 124

23:16

fSample: 124 File: KS525.5M 17-DEC-92
,|33l -
.84 1
) 29 | sug (BeE) - ICPDSHA-F
a.4549 8 A|FeCOy (aiderite) 29~ 696
BlSi0a {quartz) 323-1161
B.89 ClCacCO, (calcite) §- 586
. DiCa {calcium) 23— 430
a.7a _ -
e.68
9.581
8.48
0.301
B.28
8.18
6.8 20.8 3.8 49.8 SB.8 6€8.8 78.8 £8.8 00.@

Figure -33 X-ray Diffraction Analyses of surface Rust (BEIhi-2kE&E)

3 | Sample: 324 File: KS525.RD
Y. :

26-JaN-93 15:11

1.68
8.99
8.59
8.78
R.581
6.58
B8.48
8.38
6.28
8.181

S

18
189,83
§18.81
68.8
48.8B
20.91

.8 20.8 30.8 48,0

58.8

A

' 0.8

76.8  88.0 go.e

FeCo3 SIDERITE
29~ B9B

18.8

100.8
86.0]
66.83
408.0

" 28.8 30.6 40.0

L

5e.8

68.8

78.8 80.8  98.9

- 5102 QUARTZ, LOW
: 33-1161

18.

.8
.8
.8
.8
.8

B 20.8 38.0 40.0

50.

8 £B.8

70.8  80.8  08.g

7 'CaCD3 CALCITE, SYN
5- 588

IB:

e 208 39.8 48.0

ce.

e 0.8

78.8 88.8 9e.a

Ca
23~ 438

ODODOLo

18.

Figure -34 X-ray Diffraction Analyses of surface Rust (BFODFERDEE)

@  20.6 30.8 40.8

5a.

8 60.8

—_ 6 6 —

" 78.8  se.8



PNC TJ1451 94-002

Mot o¥ay LA bH

|Sumple: BH File: KS524.5M 17-DEC-92 23:14
11331 .
¢.53
o~ B8 | HE (Ehg) JCPDSH—-F
1. a|FeCOs (siderive) 28-696
b|C (graphite) 25=-284
1,68 b
1.48
1.28
1.881
8.8081
6.68 1
a2 ad =)

0.8 26.6 39.0 48.8 S0.8 60.8 70.8 80.8 Q9.8
Figure -35 X-ray Diffraction Analyses of Rust in Pit (Hanasaki)
(BEZhi-2ES)

4l Sample: 64 File: KS524.RD 26-J8N-83  15:13

.48 1
.29'*ux_ﬁ_&_“_4ul ﬂ L S :_A{ forn

.8 26:8 38.8  48.8 te.o 66.8 78.9 I SB:B I QB:B
FeCO3 SIDERITE
29- 596

«Q
aQ
mmmmmo

R N T Y S
28.8 38.8 40.0 56.9 68.8 78.8 £0.8 28.0
C GRAPHITE-2H, SYN
25- 284

@
©

o
< &=
oOODOD

. 1 ; :
18.8 28.8 3e.8 48.8 5e.8 8.8 78.8 8.8 98.8

Figure -36 X-ray Diffraction Analyses of Rust in Pit(Hanasaki)
( TEER0EE)

—_ 6 7 —_—
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INTENSITY File no. : 56
_(?(ins:.llnts) Comment : P-7-24 124
oAbl 214 nc.upl. 15.8 kU Length 184.888 mn Smoothing Mo

QUALITATIVE ANALYSTS aa3-DeC-52

Linear
Scale

-1759. 2762.
5659, 52349, | Fe

Fe Ti K -
Ni | M TiOTi ca Ca

-18741. -691.
2515, 33653, | Ca

M. T Ca Fe F F s

F e e i i E
T s | Ppr G Fe
-19693. ~4143. At

-B2S. 14957. |,

CH-5 LDE1l —
CH-3 LIF —
CH~2 PET —
CH-1 TRP —|P
—28644, ~75935.
~3772. -3738.

Mg . Fe Mn ) "

(mm) B5. 668 185. 880 145.880 = 185.882 225. 808 265. 860

Pigure -37 EPMA Analyses of surface Rust (Hanasaki)

QUALITATIVE ANALYSIS BB-DEC-32

INTENSITY File no. @ 97
(Counts} Comment : P-—24 BH
41082, 7883

3538253‘59 RBce,wol. 15.8 kU Length 184.808 mm Smoothing Mo

Linesar C
Scale Iy i
-1@26. 3468.
2075, 19128, |, |
| Fe ]
) Cu Cu 1 b Fin T T
-5153. =-B67. *
1811, 12296, 3
Mn
Ti Fe
|4 Fe -
by Fe s § PP Sij' Fe
-11281. -5282. -
—-253. 5465, i
CH-S LBEl ——
CH-3 LIF — Si
CH-2 PET — Fe itn T
CH-1 TAP — Cu Fe IMn Si
—16488, —9537.
-1517. -1366.
(mm) 65.888 1685, pEa 145,880 185,888 225,680 265.028

Figure -38 EPMA Analyses of Rust in Pit (Hanasaki)
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R 8 & = &§
) RELTHFEE

Grain-size of Soil (Hanasaki)

Figure -39

SLEIH

k&

(%)

¥ 4 {75 pn~2om)

size Distribution of Soil (Hanasaki)

Grain

Figure -40
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BE
21 AEERAEEREOILD
() IEREAES
LRSS EOR Y LIFREERED S b, TEREBOBEMEIT -4 &5
HiERAEE &% Table -28IC7R 9,

(i)Y R
© ERLTOEHREETR. EREORBHRI RO —~L (EF) Thb,
FERIC 2~3 BB LR UTHEL, BY LFHRcER L E2EE L
LA, FEMROL2EL2A0—-LTH -7,
@ MRIBRHATIE. LEHERNTET 5247 Q - &t s LTREN
ETO—LE LTREBEWETSH 5, DHIET. 1 THETH 3,
ErbEM ( T ) 3 -544nV T, —REBETHD., Tu—-THRE
i FF )R -T0V TR EENIETH - 72,
Ta—7amER( 8 )i} 4QE—RIFLOMEDEWET, SO
— 7REREE ( S35 )3 0. 15Tm/y &R E R O REILEER U, BbET
BAL( IFIg ) 13+280mV & PR THEEEE R LT,
@ TogfricoWTIE, pH. EEH, 3. —BTELLUETH B, Ht
5, BALA A4 v BE BREDRIETH - .
o, REHERA A L3I RAOEITH -T2,
@ SRBITDWVWTIZ, 10° fE/ml 2LEI0 E/ml BITFTH -7
® TVIROHMER. EEMORPOERICH 3, BHFAEOEEIZBVLTH.
TEHIERLEIR I IBARSIB EA LM » 1o h, LOEREBRD { F &2/ % 3518
EDBEKNRA LN, '
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(i) Feme

O HEOEEEETE. ERTORMIIBRV - HRABORE LY OKLE T, BVED
BN bONEE > T, BORENRZ & A TAFEET 72

©@ TEHEHE. BT LUTQ « at—BHEOTHEF ULLTH BN PRI
THEOET (6H) HHEOBHL, 2000Q - bl CRELDOETH B0 TDE S I,
HEHEROEIAZVRETH B, ETRIFBTHBLELLNE,

® KaEER, BT 0.08 m/yE—BHRETS B, 77U TR 6 HOMBIE.
S & B TRBITVNE V.

@ To—T7HEERE. TET 3U6Q L —BINTH B, TEHIERE BRI, FRs
THAOETDOENE LD 2/3DEL L >TVT, BWETH 5,

® ZFo—7HRBER. BET-12TVE—BRETH B, 727 L. HRERIZ-640nV
EBRBEEL>TWE,

©® ThMBAIL, T T-5330VE —RHIETH B, ELEET. Like FhRoOMT
Zi3DIE 0,

@ BALETEEE. ERE 2 HERWT 4000WELETH Y. B0 I ERLT
W3, BEIZEIVREL,

® PHR. FT 7.3CHDHMEERL, TED 7.0~T.5 THOEWASL,

® Bk A4 vid, —BEREEOHBEB IR INEOOIT, TERETTIIRE S
NTWB, M. GRS, EBETH B,

O FEBEBTAZFYTIERLI0° ~1 0 B/ m1 SBREObY D72,
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Table -28 Summary of Soil Environmental Factors
HE A = R &
TEHER (Q < cm) 5, 247 4, 447
| To-7RERE (w/y) 0. 157 0. 080
;2 Tu—7ERER () 144 346
?—ljl; 7o—7BEREMN @V) -730 -T21
T | EmEs ) P
i% BALETEN V) +289 +479
pH GRHD 7.1 7.3
pH ( #%E ) 7.5 7.8
| &k %) 74 18
B LETBA V) 267 309
ik Ay (mg/ke) 0.2 2AF 30
g; K153 (%) 28 12.5
g EAkA (mmo1/kg) 0.59 0.45
; FhEkiE (mmo 1/kg) 1.3 2.2
% R4y (amol/kg) 395
[k (mmo1/kg) 0.1 2I'F
AF 5 (%) EIr 0.07
EREEA 4~ (unol/ke) 2.7 | 6.3
MT AV E (mmol/ke) 2.3 3.1
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(2) BEHREERA
R ARRICHOWTOE ED%Table-20ICR T
o, BREEI LERHEEATEERE & DFEETable-30ICRT .

(i) FPR

EOMBE R IRBAF$TH L EERL TS,
frEFBREROBEHRIRA TR, ERAIBHR{MMOE LG I ERESWERRE
H-THY, NaOREDSA LN, BT 6 HARR., BNg—RHEITEEbh
FBAHE B ot SREOFY ETIBANE SN, 73 2 MROBKD
BERAE. EREMNCH (EED ARiCBENR N/, SHAMOKRWHE T
THAICRELBERNS LN, ETHAIIE—RIFEoo—-AICBLNTED,
6 HEID2, 3mn A BARAES TH -1z, HMBELBES 0FE LTR2BER
BRED -T2

BaE (v7neVEREEL) BEAFLAESE5 (m THY ., FHILEE
IH210n Thot, INOEFAEETAHS L, BATLARAEEIL0. 167 m
/v T EIEAAEAEE 0. 07T0m/yTH - 72,

HrERonz6HE IHFAMORAFLARESZ. 2. 3mTho7n,
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(2) 7Es%
EOMERRIRBHGESRTH 205, SIPFEREIZE L,
NELBREROEERRD. 2FCES 1 afO/NGECVDEWF EI TAMFELTY
foo ¥ ET ORI BERANRET, ETMHNRETH -7, BRAHIZ, BEFL2EIC
BENELTWAS, 1| 2HOLEMN. 6 HOFRREICERODIEWE—1h /- FEE
bNBERERS ~7co O &R TEZEFCIBT 70PN b eI EERLTY
AM. BREBEN LA S E, BEFERENNIV, Ihid, TEHERIETROE T 2K
NTRPENIEE, FEITHERCECNEL, JOBRERY (Y7 HERE
BREE > T BEMBRLICEB(E-TEREZEA SN S,
Fio, BABSRIEIEENDAVWD, TR MILVEBEEREL, EBORBRESR
NS5, 0mmé Ui, '
BAKEESRS 0 mTHD. THREBESEB2.8mTH »72. CThEREEETHS
&\ BABAEER 0.074m/yTH D FHREERED 0. 042m/yTH -7,
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Table -29 Summary of Corrosion of Pipe

I5H A 7 AR FI S
= C %) 3.08 3.11
/)] Si (%) 1.61 7.35
¥, Mn %) 0.42 0.55
oAl P %) 0.11 0. 084
S %) 0.13 0.14
5 FeQOH © (& L) FeC0s ©
F8304 @ (%T)
@D i ﬁ fﬁ Ca, CaC0s
510, @ $i0,
X CaAl281:0: @
i FeC0s @) FeCBs ©
=] L & B &
Si0. © C.
r
& RAFLEE S EHE 2.10 2.84
g (mum)
= BAFLBEIFEAE 5.0 5.0
}E’ﬁj (mm)
il
RATLARAEE 0. 167 0.074
(mm/y)
v /0L OEHE —Hpic tEE +HZE
L BBEE L BEA
© B O A
Tablel -30 [REERSLEREEZLDE
5B AR (o) LEBREEEE (m/y)
HESIT N\ BBE | FHE ZAE SESE EAE
R 30 2.10 5.0 0.071 0. 187
P 68 2.84 5.0 0. 042 0.074
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(3) ¥tho@FEoEE
TR L0 B CHAR O — Al Bbhich, SRR nid. K
BHIESE TH AH, 82 7 ORAPHELORAEPILEOHHI L. w701
DELN. BRI BHAE6H . O REBHEEADNS,
BEROWAI L BEAREBARES Table - 31 ISRT
S OREN G, TROBEROEE SRATLAES MEBFET 2.3 (m)
T, EEHAE FEIN 1.66 () TH-7%

FLT, BEEER, BRFLAESHN 0.07Tm/vy T FEGAEEED 0.055 n
Ny THoto

Tablel -31 Examination Results on the amount of Corrosion of

Pipes Buried in the Soil-1994

HE LERE (m LAEBAEE (m/y)

EEET\ SEE| VOB | RAE | TOE | R

N R 30 1.66 2.3 0. 055 0.077

PR 6H U5 L
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(4) RV OBERHFEC XL 2 REED M
BHEEOFAEEXRB ImEEL. TIT, BERHFEZAVT. RVER
MO (bm) BRAABRIEZHEE L/, 1L, JOFKIE, El—BRTERT
NREIENDS, BHE | Aok (FRBE2 0 0) T BEXALERIOHEE
Z2fT-7
BERGE A TS B 1037 » CHFIT B Y L 7Vt E i e T 3 &y TR
TiZ6H . 90 OERFARALY I E Lz, BE, $ithoy v Lo/
iz, 1V (0emE) 24 28U RESITRFT LI,

PHRIZOWVWTIE, 120 | i FWHFEITTHY, <70 VERESE
ZZ bh. 120 | SHARERWZ6H . HOEFFHEE (a2 0@
THET L7

a8 2 ViR KA BERSTFRE T AW EEMHOFEG TR Y AT AT
HEWANEWDI VT b7 2 TEBHLTIT>72.  (EVANIE, BARFFRHRSEE
BMEOFEGTFRAF #E 1BUFEHETEY T NI 2T TH S, )

O FEABMHCEOTF-21ER

o = -1 L 3 0%
C BN ¢ 20
3B F— INEBLRIER N ¢ e 90
1 BB TR LN T — Y BOBEXEmD ¢ 1.0
CRPIDOREE ¢ oo 5m
< TEBORE X ;1 v 0.0%5m
=101 L 200
©@ ERSH

BIEF — 5 ORI, Figure -43  IoRend . EEARIEN T VR
NFTHERE>TWS, RIRERL Tom TH 5o

® B
?—5%7>NW%$ﬁK$ﬁ577EKTTDWFL\ﬁ%m-%ﬁﬁ
L. BAFLBEIHEEERIE. MVLUERI X > TRD/o ZOER. 5
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MEDEDORKILBES ORAETH 2 RHHEER 0,99 Tid5.22mTH S.

(BABARBE - BABELEIBERF I L)

b
18-
Sl
8-
7=
o ]
Stk
T d \
3L 1
N
2/ — \
1 _.". \-\
Vs \\_\___
1 1 1 1 Ix
[m=1
.8 1.2 1.6 2 2.4 2.8 3.2 3.6 4 4.4 4.8
1 1.4 1.8 2.2 2.6 2 3.4 2.8 4.2 4.6
= oy ( )
SREERS (mn
Figure -43 Maximum Pit Depth-Histogram (Hazawa)
Table -32 Table of Calculated Parameters Useing MVLUE
] H | Maxfixl | OVLUEGH | MVEUEEM | alX1 ] bixi | RBEE |
1 i | (mm 3 a L(N.n) 1 b 1{N,n} | {mm i (mm 1 Fiy]) |
I 3 t + t } t |
i 11 2.3 1 0139813 i 1.0351833 1 0321109 i .0808216 i .95238 |
I 21 2.2 | .0LTATEE 1 0376929 1 . 0384485 | .0B28245 1 .80478 |
] 3l 2.1 1 Q207088 | .0388341 | .0434888 ] 0817617 ] .B5714 |
1 41 2 .0238328 | .0393857 | . 0476651 I 0787713 | , 80852 |
1 5 | 21 .02689187 ] 0382023 ] .0538372 ] . 0784047 ] .T8191 |
1 e 1 1.9 1 .0300107 I .0384435 I 0570204 ] 0730428 1 . 71429 |
[} T1 1.8 1 .0331417 1 0371221 ] . 0598851 | .0668199 | .66887 |
1 8 1 1.8 1 .0383408 ] 0352206 ] .0854136 | .0833871 | .61905 |
1 a1 1.7 1 . 0396372 | 0326948 [ . 0B1AB33 1 .0555811 1 . .57142 |
1 10 | 1.7 | .0430622 1 0294727 i .DT3Z2057 | .0501035 | .52381 |
1 11 | 1.8 | .046652]1 i .0254482 1 .0746434 | 0407174 | . 47619 |
] iz | 1.8 | .050452 | .0204701 | .0BOT7232 | .0327521 [ 42887 |
] 13 1 1.5 | .0545106 | .0143194 | .0BLTTS5 [ 0214792 l .38085 I.
1 14 | 1.5 1 .0589339 | 6.6T421E=-03 | .DBB40038 ] .0100513 1 .33333 |
1 15 | 1.4 1 .0B38081 | =-2.96101E-03 | L0B93314 ] -4.14541E-03 | 28571 1
| 18 | 1.4 L0B931TL I -.91538381 ] .08T0439 1 =,0215546 1 .2381 |
I 17 | 1.3 1 LOT57558 I -~.0320804 3 .09E4825 ] -. 0417046 1 .19048 |
] 18 | 1.3 1 , 08389886 1 ~.0559988 1 .1088086 ] -.0727885 1 .14286 |
] 19 | 1.2 (0945659 1 ~.095077 1 .113479 L] -.114082 i .,09524 |
] 20 | 81 117208 1 -.228751 ] 0937666 1 -.183001 | LO4T82 |
N = 20 5 45 ne 26
A = Eaixil = 1.4647 (B3 £~ 2F)
g = Zbixi = 37939 (RE/ % 4 =2}
¥y ={x=1)/a F(y)as e{-el-y]}
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(BRABAEBEE - Cumbel B EE 7 o 4 1)
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Figure -44 Estimation of Maximum Pit Depth-Gumbel
) Probability Paper Plot
L1 : 1 AHPORREEBOHRESHERS
y=X— 1)/«
A =0, 652
a =0, 27242
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2.2 2ABEROELD
(1) RO+ ORERE
HHE. iR, FE— 1. BFE. TROBIORBERT L2 SZEETFER
SEigfEERSD, Table -33 KRS
—RICHON TV S LB, FxtEly, BETEN pHIZO2WTAT
BBE
1) FHEEECHMEIT>W\WT
O 30 EHIZ. T8 3,223Q - VRTINS . ~BREHEIDEVETH B
P T E LTREWMETH 3, PRIZT XK TEWVETDH 3,
@ EIMBELI, —RIEITHATEY 507 aViZPPRAELE B bad
HRZIERICEREBAERL TV A,
@ MLETELIZ. EO/NTYVFHRHD, Y 1280 VOB —RLE L
DEFTHETH BH, HAFEICHEEND 3, BERIZMEOMKLD., £
DU EICETEEETETH » 7,
@ pHIKDWTIE 6.69058.6 OFEEHMICH > T—BRNIHEEFLTH
BEEX B
i) AFiconT
O EkRiT, HETL ST RIBIOPPEWETH S, & ITPIRMN
F=TAN |
©@ 1Eik, WEIEIR NS Y RREON, —RLBICA ONBET, EREET
DOEL DEVETH 2,
@ ZARMEEA A ik, Ry b M D EAIVHR, — B EEICHENS
ERZFWVETH 3,
@ EBEfEEREICOVLTIE. FI5T0. 2(mmol/ke) &7 -7,
i) &
SHRE L DKL TS 3. $io. BFAR. L TERINE
WIETH 5, SBROEIFICTEVTR, BERITTI24HEND 5,



PNC TJ1451 94-002

Table -33 Summary of Environmental Factors of Clay Measured at Sites

15 A & wEH (EE (R | #F5E | PR | EeE
| | eHe3E | 2m| 1-1

+ & B &K 2,437 | 2,818 2,700 | 2,914 | 5247 | 3,223
i (Q -« cm)
Bl | To-7FE AR 0.118 | 0.057| 0.092| 0.082( 0.157| 0.101
" (mm/y)

To-753#eiEH 262 505 332 400 144 329
H (Q)
#l | To-TBREAL -672 =720 -812 -812 -730 -749
— (oV)
:[_Z

& xt HtE AL -493 -350 =577 -573 -544 -507
15 (mV)
B E-E{tiﬁ*fc%’{% ) 1262 | +291 | +218 | + 54 | +289 | +223
~ nV

pH 7.7 7.2 8.2 8.6 7.1 7.8

pH 8.0 7.9 g.0 6.1 7.5 7.5

& Kk == 38 32 29 51 74 45

(%)
x @ﬂ:i%if:"%ﬁ% ) +243 1316 1242 1304 1267 1274
mV

D

ot LELF | 1ETF | LT 45 (0.2 1EIF
va) (mg/kg) LT %
ik + 2 28 40 49 45 28 38
~ (%)

B 1t B 0.57 3.2 0.69 0.50 0.59 1.11
b (mmol/ke) |
B | B B 2.7 2.2 0. 77 4,8 1.3 2.35
~ (mmo1/ke)

R Ty 120 170 220 355 150 203

. (mmo1/kg) - :
B g E 0 0.3 (0.1 0.4 0.2 0.2
(mmoi/keg) LI'F
¥ RARE
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(2) BB
FABEEOMHDOERRUHOXBEFERE bbb Tlable -34KT,
EOMHEIR. HLPEEDS HFRENSEH TS - 712, HOXBEHSIRER
i3 REHLABAFREIFEL ORI ahi, AARSTSHDIHFICF
eCOs VR~ A — 5 —THT I Nz, EESITERICINIE. Fe, Si, Mg
Al, Ca EIRHSN, LBRLDODFH LB >TWBIEERLTWVWS, BHEOD
75X MEOBRRAR. HEERVTREIRERS IV LEZDT 7 OB
ZRI TS, &K, PBRABRIL, MBBLNLIENS, w7 0ELO
BAORIEELNS D BRIL/IFTbLETH S, Jhid. EREOHT HED
HERES M SR I3 o> ORDITETH O, HRT 2IBE, BrotiiE
ELTLE I dEEILNS,

- T BEOV2A2RICO > THESELICER I TH 28I/
Wo Hl, FEDOEESE HELED SHMOMERITHE W TIIEESEICHIL
B0, LREECEECEAND B, |

i, EREOH LT OEMEDEAEES Table -35 IIFRT, chickhud
~ REBEEA20, 30, 31,56, 66 D HDME SN, BABROEAER. RO
2.3(m) TH 7o, HAFBED (665F) OFET— | OFLAEXIZ 2.1 (m) &
INE Do T,

P> T\ BEEERTEET 0.012~ 0.055m/y , BATO. 03~ 0.07 m/yTH
-7

RE O TP OBERT R L 2 HEERARE Table -36 ISR T, O
BEREHIC L 2IBAFE S OERIC I UL, BATLEEIOREEE, 1. 2 m ~
3.5 mOFHICH D, BHEHER .99 TIZ, 2.0 ~5.2 mOEE - 720 BATL
BRBEET. BIFMET). 038 ~0. 117 m/yZR L. BREEZ 0.99 T 0. 061~
0. 173 m/y%7R L, '
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Table -34 Summary of Corrosion of Pipe
THE no A e | EE | 2E- | me | T | EEE PR
" C 69 2.9 | 414 | 3.4 | 3.22 | 359 | 3.75 | 3.08
D Si ¢ 2.00 { 216 | 1.68 | 191 1.27 | 1.60 1.61
% Mn * 0.50 | 0.33 | 0.45 | 0.56 ; 0.71 | 0.43 | 0.42
%‘} P ¢y 0.17 | 0.57 | 0.061{ 0.14 | 0.26 | 0.12 | 0. 11
¢y 0.056) 0.065| 0.113] 0.09 | 0.080( 0.13 | 0.13
FeC0s — 4 O | — | O
a -Fe0(0H) — O ©
8 | Z=mss | Fes0, — | — | O | — | — | © ©
D 1 - Feq0; — | — O —_— | — © —
X Fe.0s Q
R FeS0,
] FeCOs — @) O © — © ©
#r a -Fe0(0H)
S B Ml N S St S
7 - Fe20s o | — O
Fe20s O
Fe$S @ | —
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Table -35 Pit Depth and its rate of Pipes Buried in Freshwater Clay

HE | ARES (m AAGARE /y)
WS O _EBE | THE | BB | THE | BAE
% B GHLOW| 56 | 103 2.0 0.018 | 0.036
B B @E | 0| 0.2 1.2 0.012 | 0.06
RETI-LA2H 6, 65 | 101 2.1 0.015 | 0.03
wSa (120, SH6H) 31| 0.83 | 1.8 0.027 | 0.058
T R GLOD | 30 | 166 23 | 0.0 | 0.07

Table -36  Pit Depth and its rate of ‘Pipes Buried in Freshwater Clay
Obtained by the Extreme Value statistical Method

HE | BARAES (m) | BAAASEEE (m/y)
?Jﬁﬁi%}’ﬁ BoRE | BAEE | RHERER 0,99 | IE | EEEE 0.99
# M GHOW | 56 | 2.8 42 | 0.0 0.075
O (R | 20 | L2 2.0 0. 06 0. 100
FRATL-1 (128 68) 66 | 2.5 4.0 0.038 0. 061
#5874 (128, 34, 61) 31| 2.1 3.3 0. 068 0. 108
R LD | 30 | 3.5 5.2 0.117 0. 173
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2.3 fHF
2.3.1 fh1e7—5 GHIR)
(1) EREMOBREE & HERERT & OBR
AZELUEET BUHOMAREICS ), BERTRE—TREL. M 2EEE
ELR—TRI, £ T RAME L BERT & OBRENT 5.

T, BEERFEM I LIPRETOLOTEN, BFE4BLLI-EL ->TW
%, T T BTFERAERECHEFENE IR >TWEIEEEEBBIFICLYD., BTl
THice JOEERIFRO D bOBEEMES CERRST AV TRARELETO
BEfredB 7,

(i) EBBESH

EEEEE & TSR T ORERE ERERE TR g & Table -37, Table -39 din]
LB, IOFTHAEEELIEEORORFOHMKZFigure -40~Figure 45 i
o OHHREERICSIUL
Q ERFEEREEE S HEORVATFEHEBEOERWEICRT &, TEHRER (.
95) « S7KHK(0.98). HHBETHEET(-0.76) TH -7

@ 772U, HBHERZ. —RITEDLNTWEBRLOBRIINELIL > TS,
2% 0, TBEEEROESRBEAEE IHERNSVEEXE WBRIcH 3,

® HFELOBFZT. HE0EWOIR, HiEREEAR (0.90) . P/S&ECI
14 0.93) B3,

@ ERBARAEE L EEOBOETR. BOBIHESR 0.83) . &K (0.77)
Hitip H(-0.65) TH-7z,

® HAEREEEEIEFEOBEFRTH. FHESEELAERIC—BIIEbhTVS
Bk EMDBRE L > TV B, &I, BRLEEOEOEE RIS, EHh
BOWERAKRER>TWE, KRBT, v 70 LE2EATHREWESOER
THBIEN D, BROZBE., REFBEOEROBOEEN BN EEL LN
Bo

® immﬁéﬁﬁéﬁ?ﬁ®m%@\$ﬁ%ﬁﬁ§@ﬁﬁﬁkﬁﬁﬁﬁ&b@¢
BWNMERND B,

@ HETHETERE. HIRREEOBELFE—Td 5,
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Figure -45 Relation to Environmental Soil Factor with pit Depth

[Scaffer Diagram 1]
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(1) BEYFESRFICLZEREE & HERERT & ORR
BEMEE HNENE L. SRFOEHEEE (R7F vy 7 XE) wkbE
Bt 4T - 720
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Table -41 Results of Analysis by Stepwise Method for Variables of
Mean Corrosion Rate
[ 25 v 7F]

Z#% Fin{E : 2
Fout{# : 2

27w T = IR EOFRREREGEEa ] FiE | HER
1 JXT Bk D.00093 | 78.1426 | O
TEEIE  0.0164 D. 96302 P.00001
2 X7 EkEs D.o00%4y | 488.065 | O
x1t 504 r0.0020% 16,3154 | O
r THEE  10.0122 D.99596 p.0000C
3 X787k 0.06097 | | 16049.1 ¢ . |
x1t 504 r0.0025 | | 519.235 | O_|
| x6 IRMoH D.00218 1 | 72,2827 | O
SEHIE F0.0291 D.99994 . 00000

Table -42 Results of Analysis by Stepwise Method for Variables of Maximum

Corrosion Rate

{25 v 7%

&% Fin{H : 2
Fouff : 2

2727 | ® R EeRrchieant] FE e
I | x7 &KE poooss| | p. 22693 | O
EEOE D.01501 p.63532 D.60017 |
2 XD EkE p.oorio| 55,1932 | O
. x10_ &k Db.oo40 | T p3.5273 | O
TEECE  0.0087 D.g97142 p.ooooz [T

3 L x7__87cE Dooi2s] [ 4E+08
. x10_ &by D.o1gss | T 1E+08 | O
Jx6_ FlfoeH D.00736 | TR O
EFOE  F0.0760 D.99993 | 3E-12 | T
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Tabie -43 Results of Analysis by Stepwise Method
for Variables of Extremal mode Corrosion Rate
[2F v TZ]
&E FinfE : 2
Fout{ : 2
2F7v7 ] E IR __ SOty e e T e |
1§ x7 _&acE D.001676547 | | B1.301L 1 O
TERCE 0. 00402931 D.91253 D. 00010
2 | x7 &jkss D.001783625 ) | . 188.681 | O |
_x10 3E{k D.007899495 | 1 15,0106 | O |
TEHIE 0.02207485 P.98S71 D. 00001
3 | x7 _&a/k=E _D.001790575 | | 14683.1 | ...
. x10 3E{kH) D.007660309 | | 1084.45 | O
| .x11 S04 +0.00197678 | | 153.719 | O
TERE  F0.01746739 D.99993 D. 00000
Table -44 Results of Analysis by Stepwise Method for Variables of the
Extreme Value statistical Method
CSRWED
%M Fin{# : 2
Fout{ : 2
AT w7 Fli |
1 22.5352 1 O
ERIE F0. 01121417 1. 88251 B, 00029
2 .x1  FHEH D.000033300 | [ 41.4801 | O
LX14 EIREE0. 070218111 ) 1 U 49887 | Q..
SEHIE  10.01697314 D.96384 1. 006013
3 .x1_ FHEsT D.000028646 | [ A8915.11
WX14 ERREEED 087264284 | | 1873711 O
x93 _#ito r0.00102822 | 477,37 | O
EROE D, 034031664 D.99939 D. 00000

CEERAMFOY T b7 : LTS 1-0-3 SEREN
T — R v
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2) HRAFAILAFES EEEFEOBR
Table ~35iICRTEHORAFARFEXOSHEOH=2a Y OIFELEEEERD
3, |
H= 0.529 Y?° 3° (R?% =0.67 ) (R FEHERERE
E1D. TOBFR%E Figure —46ICR T,
s Y= 1, 0F%2#Ed 3 &
Hiooo =5. T (mm)
BE. BECTEREAIEEIN O, EUH=aY" ®a, nERkdi,
H= (.037 Y 8%° (R%? = 0.58)
FEANSY= 1, 00FE%#ET S &,
Hiooo =13. 6 (mm)

ENZVEEL -7,
i @ —ZHomKkm
A mm X -l g
fl 5L
4-
= 3l .
# 2 MR
X TH _.___,x. ———— “TTTT %
0= % 40 0 60 T
(H) .
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Figure -46 Relation between the Pitting Corrosion Depth and Duration
in Accordance with the Examination Date of Steel Pipes
buried in Freshwater Clay :
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Figure -47 Relation between the Pitting Corrosion Depth and Duration
of Steel Pipes buried in Freshwater Clay in Accordance
with the Extreme Value statistical Method
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