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ABSTRACT

The nearshore reinforced concrete (RC) structures in Taiwan have been investigated for over ten
years. The field survey included concrete cover layer and core samples drilled. The tests included the
chemical analysis, microstructure analysis, and chloride diffusion rate etc. The test data show that the
content of CI" in the existing marine RC structures is very high. The main factor that controls the
corrosion of steel in the RC structures is the penetration of CI. The test data show that the more

nearshore the structures are, the more accurate distribution of chloride penetration in the concrete will be.
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For 50 years service life of steel in RC structures, a minimum depth of 11.4 cm concrete cover layer with

better quality control of concrete is required in Taiwan.

Key words:corrosion, reinforced concrete (RC), simulation of chloride ion penetration, depth of

concrete cover layer, service life, probabilty distribution of Cl activation front, Fick's

second diffusion law.
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(1} RC suructures sample constructed in 1920;
{2) in 1938 (3)in 1949 (4) in 1958 and (5] in 1954
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Fig.1 The location of corrosion status survey

of RC structures in Taiwan.

. BRFKFZRA - EHARA R GE S
RS ER" BHERRLREER
—fig A M A BRI L 8 Y Rtk
BRI RECRE L  HEKEHEEE £
S TRNALB SR ENT & REEERTE
HECHEAVEREY - ERBREERE®
17 Bl Y IEFE W S i B -

. WA AR oy B LA

2.1 FAEHSR

AHFEEE SRS 9-1 RBHAE (F%
1) - B 16 5iEEAE (A2 ) &
EHESEREAE (A3 ) BT R
FREAE (HF4) AR (A S) &
7L EREEYNE 2 R - I ZEEEY
£ JEHE RC SR EY - LR RIS HMET N



ek TR HE+—BENl KES6HF 12/

W2 BT 16 SHSEHARE

sample 2

i

AR 1 R 9-1 SRSERA

sample 1

B4 SELEERRARE
sample 4
RSB AR AR T#E kP IER
BEBS55 R — B RC GR -

sample 3

2.2 WISERRETGH

RC E#YcMBERESHERRS > B
fREFERE. BELGETME I LEEEEE
ZERLY. S MBRRBRZEA  MMNHEE
B+ 2 B SHCRAT R  BERE SR

S L 15 BARBSAEE B4R R SRR LAETR OB EEL
sample 5 PRI LE AT -

BONEABERR 7.6 L0RE 15~20

B2 ReEEis sy ne - RERREEL  RTEEE 1400 0 2
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D FFHRIEL

C(X,)=(Cs-Co) [1-2Erf (X/+2Dt)+Co  (2)

=

Cs: Rt FREBRE

Co:FRIEIREE -

X8EE

DA R R R E

tBFRE

Erf: 3R Z K 84 (Error function) * HEHE :

1

Exf (x) = N [ exp (-y2/2)dy 3)

HREHE FHAHRRLICEEFIERH
1R B S 2 B BdVE M (corrosion activation) > {E
A< EAER - HEMERERENT ¢

B34 : Fe — Fe'+2e-

fefl © 1/20,+H,0+2¢—> 20H"

Fe*?+20H — Fe(OH), (i RER)

H CIE OH ' Z ELfEKHR 0.6 By $RBRR S &
B SRR R RALEEE Fe(OH); » Bl

4Fe(OH),+2H,0+0, — 4Fe(OH),

Van Daveer & %8 #7584 T /B HEIRZ Bk
KEREehs L E®  WISHEREE T PR TE
KB ZEBBTHFEERR 0.4%E; - ST EBLATE
ML AR ESARIE -

=, wOREN

3.1 SRBETHRESHT



Prgh T HI+—RENY ER8E12H

1 BUIGHBTEETEARR LEBE B

Table 1 Chloride ion penetration of the drilled concrete samples

Samples Const.  Age Surface Original Diffusion Depth of activation
(yrs.) (yrs.) conc.,Cs(%) conc.,Co(%) co.,D(cmZ/yr.) front,X(mm)
1 1920 77 3.52 0.00 0.0803 52.3
2 1938 59 5.83 0.07 0.2346 89.2
3 1949 48 2.50 0.16 0.0408 24.9
4 1958 39 4.73 0.20 0.0273 34.7
5 1954 43 5.33 0.25 0.0356 38.6

Note:

+ % is weight ratio of Cl'to cement in concrete.

+ The 4th, and 6th columns are derived from eq.(2) by using least sqrare method.
+ The last column is solved by eq.(2) as Cl'conc. attains 0.4% wt. of cement.
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Fig.5 Simulation of chloride ion penetration in
sample 3.

153

20
E(error2)=56.336

Distance far from
shoreline is 6km

5=5"7T & &

10 12 14
Depth (cm)
6 HE 4 ZRBETEABRE
Fig.6 Simulation of chloride ion penetration in
sample 4.
12
10t E(error?)=16.130
8 Distame far from
186' shoreline is 3km
@)
4_.
2
| 1 " —d. s "
007274 6 8 10 12 14
Depth (cm)
7 B S ZEBE TR AL
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Fig.8 Corrosion activation from due to chloride
ion(=0.4% wt.of CI in cement).
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Fig.9 Probability distribution of chloride ion
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