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Table 1. The effect of moisture content on the
resistivity of soil

&l gH A& (Q-CM) ~
FE(%) |2HW4Y EFHRE(ESHE) F E
2 180,000 -
4 60,000 200,000
6 38,000 130,000
8 29,000 90,000
10 22,000 56,000 {260,000
12 17,000 36,000 | 180,000
16 13,000 19,000 18,000
20 9,000 11,000 13,000
24 7,000 9,000 11,000
28 6,000 8,000 10,000

A7) FA AAAT Heolg M L.

Table 2. Resistivity of various types of soil

£ FH A & (Q-CM)
A9 & 200-350 -

A E 400-15,000

® ¥ 9,000-800,000

v o¢ 5,000-50,000
zZHA 7 5,000-50,000

g 4 100,0000} 4

A7 FAL AAAF dfolBFoA 4.

Table 3. Resistivity of mixed soils

A8 & (Q-CM)
A HJu | Hg

590 | 7,000 | 2,370

£ 35

A, e, 2771 A
= i HY &

HE, & 340 | 16,300 | 14,060
oo} Aol 44 1,020 | 35,000 | 5,800
Azed,E &% A

5,900 |485,000 | 94,000

E7 44
AANTA AALT dolaRA Fal.

Hzd muto] dAgse] BAe TAY 5 U
Hez ZopA A B §H F(Pb)e 34 (am-
photeric) §4& Z7] W&o pH7I 2 44
EYoly 3¢z Hadd FAld, pH &
azeld Egolud Xty SAME AstA 4
AR4g WA "Hoh

detzloz did F&HAE EG ¥ AdSF
o 7144 AR el FristE vl A &ge] P
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Table 4. Relationship between corrosivity and resistivity of soil
EE A Z(L-cm)
Pritula®
H A} & 3)
44 Palmer?! Applegate? Watgrs4) Tomashov® Romanoff®
Evans ;
Peabody” B
o Z < 1,000 < 1,000 <800 <500 <700
= 1,000~2,000 1,000~5,000 900~2,300 500~1,000 700~2,000
= 7t 2,000~5,000 5,000~10,000 2,300~5,000 1,000~2,000 2,000~5,000
& 5,000~10,000 | 10,000~100,000| 5,000~10,000 2,000~10,000 >5,000
¢ FE >10,000 >100,000 >10,000 >10,000 —

N

2 1. M. Applegate, Cathodic Protection (1960).
3 F. 0. Waters, Corrosion, 8, 407 (1952).

: ) J. B. Palmer, Materials Perform., 13, Nol, 14 (1974).

4 U. R. Evans, The Corrosion and Dxidation of Metals (1971).
% V. A. Pritula, Cathodic Protection of Pipeline and Storage Tanks (1953).
% N. D. Tomashov, Theory of Corrosion and Protection (1966).
6 A. W. Peabody, NBS Basic Corrosion Course (1974).

' M. Romanoff, NBS Circular N..579 (1957).
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Table 5. Relationship between redox potential
and corrosivity of soil

Redox votential(mV :NHE) Corrosivity
100 o} &} ¥ El
100~200 SN AR
200~400 b} 0
400 ©1 24 g

g EY &d 4AXgn F dAFAlele AAH
g At T g #d wHols
72e BHY $AHAM EE37] WE redox
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Table 6. Corrosion factors of soil and their wesight
H ¢

g = +2 +1 0 -1 -2 -3 —4
C, CM S, SL A, AM T, 1.S

=% =4 . SM LM, SA SA
AsFE F¢ qe FTAL -
29 2A(1) SN S o

(2) S1 S2

8] A g (L2-cm) >10,000 |10,000~5,000]5,000~2,300 | 2,300~ 1,000 [ < 1,000
TE F(%) <20 >20 o
pH >6 <6 o
% 4% (pH7) (me/kg) <25 2.5~5 >5 o
ag g >400 200~400 0~200 <0

A ¢ (pH7)(mV) VS VM VW VN
E O 1R 1,000 200~ 1000 <200

(pH4.8) = (me/kg) < 50,000 10-000~ ~10.000
(CaCO3mg/Kg) ’ 50,000 ’

232 (S"mg/kg) gL <0.5 >0.5
%, A, FAx RAE AR
CI” (mg/kg) <100 >100 -

aa o] &(mg/kg) \ <200 200~500 500~1,000 >1,000 |

C:calcareous

CM:marly limestone
SM:sandy marl(limesilt)
S:sand (+2)

S:loam (0)

VM :middle ventilation
VS:strong ventilation
T:peat

SN natural bed
Sr:embanked bed

S1:same kind of soil in construction area
S2:different kind of soil in construction area

VW :weak ventilation
SA :marshy soil

Table 7. Corrosivity of soils

GIA S+ FqA

=]
¥ 4 4

>0
0~-4
—5~-10
< —~20

A2l giti(very weak)
g (weak)
Z 7t (middle)
738 (strong)

o o F ARl vIdds A4, Ay 9

E glol =4
aA ydd.

3.1 ®7| By

o

4

a4

el A

A7l Ad FHez

B Fgo R UAe) da A
7] RAola B Y F& T

ZER Edolsts FE 38 AAd & 9

d, Edez #dd A

7t 712 527 A8

SL:sandy loam(loam<75%)
LM:marly loam

SA:sandy clay(silt<75%)
Aclay

H:clat loam

LS:thick loam

AM:humus
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Table 8. Corrosion index of various factors of soil

T = Z 3 A A%
<700 10

700~1000 8

1000 ~1200 5

AW E (2 em) 1200~1500 2
1500~ 2000 1

>2000 0

0~2 5

2~4 3

4~65 0

pH 6.5~7.5 0*
7.5~8.5 0

>8. 5 3

R >100 0
50~ 100 3.5

A (E,)redox

a9 [mV] 0~50 4
<0 5

v B3, 4 F3 2

F B Mg 335, dnyez I 1
Wl F3, dtyoz F3H 0

e 3.5

B3E & A (trace) 2

&l & (negative) 0

.

PG|

. i
1w ~

G PN
1 2 il
T T

[l e

Fig. 1. Schematic representation of various corro-
sion types of metals burried in soil.
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L 2474 | 2&714 | 3 473 3
2] A3 | &3} || 3| n&EHE | n&Hog
2| 4% | dgdE | 3] dREng | 3&Hne
2 A A 3 Lk LR

2 AL 7 3 K 43

2 A3 AR 3| #4714 FA71A
2 A5 A5 4 23l FaA
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5 o} LI 7 3 -
5 | 2H5%8)| 5% 7 AdYF -
51 Y A )7 A4 -
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5 1yg 29 7 Wi
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Fig. 2. Conceptual explanation of stray current
corrosion.
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Fig. 3. Schematic illustration showing the appear-
ance difference between natural corrosion and
electrolytic corrosion.
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Table 11. Characteristics of corrosion products of
lead
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