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Table 1 Physical properties of concrete and reinforcements.

Concrete Reinforcing bar (SD295A, D10)
compressive
Specimen| strength Yield Tensile | Young's
strength | strength | modulus
N/mm?) | (N/mm®) | (N/mm®) | (N/mm®)
V20,V30 35.0 370 511 200

Table 2 Component of calcium chloride.

Water Preciption ratio PH
CaCl, (% Fe,O
aCL 0| Fes (%) (20 ‘Be)
72.0 Above| 0.005 Below 0.04 Below 9~10
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Fig.1 Specimen size.
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Fig.2 RC specimen after salt damage

1ToT, 728, TR ) & 13— EATaHER L1ST
RARWEE T 5, ETEH% Fig 11C0FLL7,
FNVEH % -2 72 RC R DA R I n7 B ARIE =
20%% S-V20, faiEfRIE+E20%% S-V30 &3 %,
4. ERRERBSIUER

4. 1 HFERE RC ERRD VD UEILIKR

A THREN R E V20 35 L TOVWV30 CHUERTH 60kN =
THUT L, Ok, HEFEHNE LT b LD L
40g %3 3 [FIORIET 1 410 » A [HdE L T &
BRAAT - T OMGUR B, PO QOSBRSS
KOG OFARIE Fig 2 12”7

A THREN A B SR K 0 i) BN S 7 kiR
S-V20 1, IEERFO OUERUIRGUSE, Tl
HMCHERTE 2 100 _EEOOUERFUL BRI
ek o Tz, UL, HEER#O EmoOO
OB USEES 510, fi5aC 0.04mm FREEZ DAL
7o ZOUOOVENORAENENY, HRIRICELE Lo
MESRARAEAT & —F L TWD, £72, TS
JBRRRF A LT-OOEIN L [FNETH Y, fillEf
A Z O & B ICEBCEN B IR A LT
Do W, BREHOSHT HEHNCTHEL TNDH T &
DGR TX B, FAEMBEIIHEA L, Tie bic
OOERANE, T 7eb bLE OB EN BT
ERHINZIEE LT D,

A THRENE V30 Tt /1B S W7 A S-v30
b EATHREME V20 T /IR S Btk & 1T
FEEOOOEINBRAE L TS, 85T, EETiE
EENIFAEL TWDOPERTEHDOIZRL, Tl
TIXOCERNSANTBIC L BN R BN D,

MR L I L LS 7 2 40g 7 1410 4 A
M9 2 2 LI K A HEEEH & B e 1T o7



D, WAL N T MIFEITERSND Z L blEE
ICE PR ERTHHEETE 5, 22T, TAY:
Koy ) — MERRGES X oHEEmIEL ED
JL— R%& Table 3 |I7R9, ZiUuZkLsE, AfE
I, EEERIC L OOERUEOIERS R S,
FENIIEEH ORENMGR SN Z LD, HEY
S ED T L— R LB DREEEZ BT D &, Witk
ARIAL BITIRIETL-1 THDIHEMFEINARLS T 5
DEEZHND,

4. 2 IBEEFAEZITT- RC RIRDIEZENHTIE
(D) HAA A DT

A A A 53T, EEERROOOERUE
BB L O EVEFA#% OB THRE R BRI T 5
EIZ, OUBRUBES D7 ME T T
BEEITH, 22T, AUIGERD = 7 HENE % Fig
2 (R, kWA A DO 27 1% ¢ 60mm
(Fig. 2, Core D), SFHOEERMHADO 2T IL ¢
70mm (Fig. 2, Core @) ZHLEL, T 5.
(2)BPMA 12 & B0 5157

HtA A D5z, B e—T7~A 71
7374 (Electron Probe Micro Analyzer) ; (LAF,
EPMA EF59) #HW, =2 7RI A1)
WrL, A&7 UBHERIC X 0k L7, Uz
BlEmE L CHIEE LT,

EEM AR AT DICBERmIRZE S L,
BIEARELE L, QLA A), Ca(invw
L), Si(iFV ), BLUS HENHOWT, Table 4
(R UTSESE T, Hx D7 L T EITERL,
TNOEEME L ThORERE L TERRL,

(3) EPMA il A

HEVEH 25217 72 RC KRR EPMA (2 X D i sHT
F 7GR S-V30 i & OE A A R
I —kotb L, IRBPEERHE LR R A Fig 3
\ZR7, Fig 3 X0, A S-v30 oI kA 4
DIFFEHESIT, WEmE UCRIEE 25 L-UL gk
IS BT LW OB 1.2 kg/m® ZRAVED & L
e, EMRAL, BMERS LG OWTiG
FIEHKI30mm & 72> TN D, EREERNIEIZER
DA T DHRATE BT AETRFYEIREDE, =
> 7 U — NENERRY Y ORE LT 03~24kg/m’
FRETH D, REBRITIIT 5 EPMA Rk => 7 U
— FNERHEDD 75mm O 2 TEEDOFERTH Y, 75mm
FHITIZBW T O A A DIRBNP RSN, 1.2
kg/m® DIRFUEZBZ TWD Z E0b, TEO5IE
AN OLIERENBAEL WD EDEEZBND, L
Te o T, JEMEER OB &AL E 23R R 2> 5
25mm ONLE, 5RFEAIL LG 85mm DOf7E
ThDHZLnh, JEMEER L OB RS & Ik
EORELZTUERNMMIEL DD EEZS
s,

Cl density (%)
-020 020 060 1.00 1.40
0 ]
5 i RO =
10 : 5
15 - ~
~ [l —
E 20 \';
E 1 &
3 25 %
8 } } ageregate
5 % e N[
2 35 T Limitdensity of
‘e 20 [i eseresate  ingidence rust
g exclusion
g 45 .
8 i
50 {
55
— $-V30 (ageregate exclusion)
60
65 ! —%—5-V30 (aggregate)
o | T T T

(1) EPMA plane analysis
graphics
Fig.3 Result of salt percolation for EPMA plane analysis

(2) Evaluation of Percolation

Table 3 Structural grade of outside

Structural grede of outside State of deterioration

Stage I —1 Unusual thing has not been found on the surface. Chloride

( Incubation period ) ion is below the density of corrosion limit state.

Unusual thing has not been found on the surface. Chloride
ion is above the density of corrosion limit state, and crrosion
has started

Stage 1 —2

( Development period )

Stage T —1
( The preceding team of
progressive period )

Crrosion appear in the crack and rust-laden water outflow
has been found.

Stage T —2 Corrosion cracks appered and rust-laden water outflow can
be found easily. Partial stripping has been found, and

corrosion level has increased.

( The last team of
progressive period )

Crrosion cracks appeared and rust-laden water outflow are
all over the place the cracks width and the deflection are
greater. Stripping can be found easily.

Stage IT

( Deterioration period )
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Table 5 Maximum load-carrying capacity and deflection

Experimental Average .
. maximum load- |load-carrying] load—carrying Maxlmgm
Specimen . X . X . deflection
carrying capacity | capacity | capacity ratio (mm)
(kN) (kN)
N-S-1 165.3 14.1
N-S-2 170.2 1678 — 11.6
N-V20-1 137.9 _ 11.5
N-V20-2 145.3 1416084 (FVIS) 11.2
S-V20 131.8 131.8 0.93 (=N/V) 13.0
N-V30-1 143.8 » 14.8
N-V30-2 137.1 1405 084 =VIS) 11.7
S-V30 123.5 123.5 0.88 (=N/V) 14.9

Load (kN)

2 ® o

g 3 8

Load (kN)
N ®
3 g

pagsl’ |

2)

@ S

(1) Core concrete of RC slab

1) $Vv20 ) SV30
(2) Corrosion state of reinforcing bar

Fig. 4 Reinforcing bar corrosion for salinity seepage
Table4  Corrosion grade of re-bar

Corrosion
grade

State of reinforcing bar

In mill scale condition, a thin layer of rust has been
I developed finely all over the place. The concrete
surface has no rust adhered.

The floatage rust has been found partially. The

I .
macula has appeared in small areas.
The floatage rust is generated all over the

m surroundings or alone the reinforcing bar. The
section damage can't be confimed by eyes.

v Section damage has occurred.
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Fig. 5 load —deflection relation
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