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Fig.2 Outline of Mortar Specimen with Rebar and
Network

1515

COWTHREZTT O, BEthike LT, DB+
SEPUEORR & L TP B ERBR IS K 5 (e
PEALRRER, 2) BRI &K D HBIEORET & L TRz
DR LRI K DB RRBR AT 5,

3. WEAME
3.1 #EAERRK
Fig.2 \ZEBRCHEMAT 2 HEADFEMZ RT3, 1) AW
2) DEBRTIE, ~1E 60x60x220mm @ (2 k1 A S
L7V NMERRE B Lz, 72, 85215 15mm
TRoTLEIZ Ry hT—7 ERLL T,
32 FAMBRUELZILOES
ENFAMREITE A MIEERLV FT > FE X

*1 AARRFRZGE THRERHER RS (ERR)

*2 AARKRE TEEERARNMEERR S (B) 77 FIRK FREE T (ERA)

-1393-



VO, MBI B ERERD, IRFIFNCEYERE AE KA
ERAWCEMLE, EAXLOESITE AL b B
=1:3(E&lk) TRAL, KAV EE 60%E L7z,
BRI A MEEICH LT 1%EA L, ELZ)L
e DAL L LT, 2 BIEZE[20°C, 90% (RH)]3%
A, 5 H/KH[20°C)ZEE, 21 AW [20°CIEAEE2TT\V, ¥
W28 H& L, kL 0ERILE LT, OUEIRARL
ZN, OU%hdY % C, DUENEEZEZR LTS,
BERA IR AP I HERR U 72 8K TR 6mm, £ & 200mm
@ SR295 (328 1) 1) UV IS A 3123 (478 = #E8) 12
HET HEE 10mm, £ & 200mm ¢ SR295 (3EER 2) (2 fif
F) o 2 FEA AW,
HHEANCITHANED Frn 2 2 TR O 1kt D =R &
JEZ M L7z, Table 1 ICHEAIOFEMEZ RS, Z OME
FIOKMIZOOFIUE & BMRAH 0, HitE IR HEH
(L)X 0.1mm FEE /NS O OEINICK L TRE IS
TV, FRUSH L, HEAIMITRHIERIL) L 0 R &
Wiz, 0.1mm XY YR X 2 O OYEIRUIE I kE Ll
LTW5,

4. RBRAE
4.1 PiEIcxd BB IEDEER

Fig.3 (OB I sk Bk 2 A 7= FERL AR o0 1 7E 4 P,
Fig.4 (& #h T B DMtk 2 m 3, B E i kB & v
TOVENDERRN A FeB T D726, HWAraT - ZEO
EEH% OB Fig.3 (RRIE S FT O AR R 03
ExITY, LT, RO REAH TS, B
K2R T Y, WER, OU0ENERESELD
WCHITREBRZ1T 5,

T D
Ta: BATRIOMEHERER Ty« BT % OB
Te : BRI OZ{LF
Wiz, YU HE—EHNTxy hT—7 NIZHilER %
HEAT D, 7ok, OUENIRIC L 0 ERIOREZTTH
LOLET 5, FEAOBIC, TAERY AT EDES
Mz 52 &ET, OUEIRUCHIER 2 B8 s &
o LT, 1 HEEEFRA[20°C,60%((RH)] 24TV, 1 v
U — 2 NOMEAIZ M L7, BEH#E, 6 A
[20°C,60%(RH)1 %47\, #ifsHIZ (L X &7,
HEAEME D S O F AL Z B S Tew, OUEIRZE LN,
OUEINnH Y C, DUEIUEET R @ 3FIHO MK
Figh lZRT Lo, vV avEiE iz =a—7 47
L7z, £L T, ik z R bl B c i iE Lz,
P LIRSS, IR 20°C, AEXHEEE 60%, AL
IR EE 5% DEREE TIT o 7, {EdEHAMIZ 20 H & L7z,
RIEHImE T, R E2HEL, BRrCT =/ —

NTH VLA 1%T V3 — WIRIREWEEE L, (R
MOEBIE COERMAZRE Lz, BEHDTIX Figb 1<
AR X D IR T gL S EiEEIC 60mm @ 4 fEFTE L,
SEEMEE LIRS & U, F72, FOEHOOmMEEZ KR
O, FEFHEbEERE R Lz, FHORE, fEm»so
YL &2 ZE L C, Figh (23 & 5 I it 2 5
20mm O EFEILRR =0T, BEEAWTE 1T 108cm? & L
7o FEFRMHEALHEERORHA 2 XOITRT,
c_A

B 2
A FEHRPE bERE B (EAWIEAE C @ FER M bR
42 BHERICXT DIENEDOEE

AL NAERIEO O OEINIED DIERE L TOEE
KO fEOREONEE 2 —TF 4 7T 5 ETOIE
#1T 41 LRBEDIERETT o=, £, OOEIhOER
sl L LT, EBEHRB A 7o FEmE R O
REEE1T o7z, ZOMTHRER CIIwH O OEIN AR O
BERWENOHITIREEZR N L, R0 R URERK T
%, 2 #r OB REBR 21TV, R R A R LT,
SR RO R HR A REIRT Y,
S, = 22 x100[%]

S 3
Sa: B 1M OMITIRE  Sg: & 2 Hir oo dhif iR
Sk : TREE[RIME R

Table 1 Properties of Epoxy Resin

Type of  Hardening Thixotropic Specific Gravity Viscocity
Epoxy Resin Mechanism  Index (g/cm®23°C)  (mPa-23°C)
M Moisture 2.20 1.07 1900
L Sensitive 1.00 1.15 150

@ Measurement Point @
(Unit:mm)
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Fig.3 Measurement Points by Non-Destructive Testing
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Fig.4 Loading Conditions for Flexural Strength Test

Carbonation Area

Carbonation Depth
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Fig.5 Carbonation Depth Measurement Detail
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Photo 1 Carbonation Depth Test Results of 3 Types of
Specimens(UnCracked, Cracked and Repaired Crack)
Table 2 Carbonation Depth Test Results

No.of  Tvpe of Crack Carbonation Non- Non-

' P Width  Depth  Carbonated Carbonated

Specimen Specimen ,
(mm)  (mm)  Area(cm’) Rate(%)
N-1 Non- _— 10.2 78.4 72.6
N-2 Crack — 10.4 80.4 74.4
N-3 — 9.8 77.0 71.3
C-1 0.15 10.3 58.2 53.9
C-2 Cracked 0.21 10.8 58.7 54.4
C-3 0.28 10.7 57.3 53.0
R-1 . 0.12 10.7 73.9 68.4
R-2 Rﬁiﬁ 017 103 73.8 68.4
R-3 0.21 10.6 724 67.0
Table 3 Non-Destructive Test Results

. Transit Time (us)  Change of

No. of Repair .
Spe?:ir?wn MZE):riI Before After After  Transit

Crack Crack Repair  Time
R-1 L 419 485 395 0.94
R-2 L 415 491 412 0.99
R-3 M 42.0 487 421 1.00

Partial
Filling

Complete
Filling

1.02

1.18 1.36

(Change of Transit Time) — 5mm

Photo 2 Relationship between Change of Transit Time
and Filling Property of Repair Material
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Photo 3 CI" Penetration Depth Test Results of Specimens
After 5cycles

Photo 4 CI Penetration Depth Test Results of Specimens
After 10 and 15cycles

Table 4 CI Penetration Depth Test Results

Ccr Non-CI’ Non-CI’
No. of No. of . . R
X Penetration  Penetration Penetration
Specimen  Cycles 2
Depth(mm)  Area(cm®) Rate(%)
C5-1 9.1 44,55 41.25
C5-2 11.6 41.11 38.06
C5-3 12.2 40.64 37.63
R5-1 9.6 49.94 46.24
R5-2 Scycles 9.5 45.83 42.44
R5-3 10.4 44.03 40.77
R5-4 7.2 73.95 68.47
R5-5 11.1 67.32 62.33
R5-6 11.0 70.55 65.32
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Table 6 CI Penetration Depth Test Results

N Crack Corroded Corroded
0'. of Typ_e of Width Area of Steel Rate of Steel
Specimen Specimen 2

(mm) (mm°) (%)
C5-1 0.25 182 5.8
C5-2 Cracked 0.19 157 5.0
C5-3 0.13 159 5.1
R5-1 0.23 275 8.8
R5-2 0.17 258 8.2
R5-3 Repaired 0.24 58 1.8
R5-4 Crack 0.29 0 0.0
R5-5 0.15 0 0.0
R5-6 0.19 0 0.0
C10-1 0.13 1226 39.0
C10-2 Cracked 0.08 1254 39.9
C10-3 0.24 1136 36.2
R10-1 . 0.12 263 8.4
R10-2 Rgﬁ;'crlfd 0.24 582 185
R10-3 0.21 413 13.1
C15-1 0.12 2707 86.2
C15-2 Cracked 0.13 2695 85.8
C15-3 0.23 2493 79.4
R15-1 - 0.13 968 30.8
R15-2 Rﬁzid 0.21 0 0.0
R15-3 0.08 882 28.1

Photo 6 A View of Steel Corrosion After 15cycles
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Fig.6 Average of Results of Corrosion Tests of Specimens
With and Without Self-Repair
Table7 Flexural Strength Test Results

Flexural Strength Test Regain of

No. of Repair

- - 1st 2nd Flexural
Specimen Material 9
(N/mm®) Strength(%)
R5-1 M 3.76 1.75 46.5
R5-2 M 3.54 1.48 41.8
R5-3 M 3.43 2.11 61.5
R5-4 L 3.4 3.69 108.5
R5-5 L 3.23 3.07 95.0
R5-6 L 3.03 3.76 124.1
R10-1 L 3.08 3.04 98.7
R10-2 L 3.33 35 105.1
R10-3 L 3.29 3.29 100.0
R15-1 L 3.46 3.93 113.6
R15-2 L 3.54 3.65 103.1
R15-3 L 3.24 3.78 116.7

Photo 7 Repair Material Bonded to Surface of Steel

Hardened Repair

Material N~ N

Fig.7 Corrosion Prevention Mechanism by Concrete
having Self-Repair System

Photo 8 Fractured Section of R15-1 Specimen
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