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Make a hollow network in concrete

Inject repair material in network
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Upon cracking of concrete, repair material
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Fig.1 Concrete self-repair system

cement hydrate in mortar
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Photo 2 View of crack injection system

Table 1 Properties of epoxy resin

Type of Hardening  Thixotropic ~ Specific Gravity Viscosity

ANVEIE 7 U — MO LBZICT &R Z TR Epoxy Resin  Mechanism Index (gem®23°C)  (mPa-s,23°C)
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Fig.4 Constitutional formula of epoxy resin
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Fig.6 Loading conditions for flexural strength test

Heavy water leakage

After repair

Photo 3 Test for water leakage before repair
and after repair
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IHHERI A R S e, MiERIIRED R D M KDL Table 2 Details of repeated flexural test

D2RBEMAL, 2 AROF NI =7 Ij\”:’ HHEAL L . Max load Flexural strength Regain of strength
OHEEALIEDO% L-L, HEEFIM OH %ALY | Loadngcyck ) i) %)
D% M-M, FEA] L Z1EA L72ZIZ M OfHER % A 1st Loading 2.07 5.07 100.0
L= b D% L-M, IEAI M & A LTI HIEH L 21 2nd Loading 2.62 6.15 121.3
ALELDEMLEL, 43T ORBET 2, 20— t;’:j:;g ggi > ijzz
%, RERAZITV, OOEIICTFE S - @iER & il 5th Loading 337 790 155.8
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OCENOHERR & [, Bt Lg%y hU—2 7t Loading 3.58 845 166.7
) . 8th Loading 3.95 9.25 182.4
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52 BEREINHEFIOELCHMICRIFTEZE
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Table 3 Details of conditions for flexural strength test Photo 4 Specimen of after repeated 8 times flexural test
1st Loadin 2nd Loadin . 160
Typg of Curin'g Flexural Strer?gth Flexural Strenc-:;th F(;efag?rgenlt;:
Specimen Condition ) 140 B
(N/mm2) (N/mm2) _
1d-20 6.62 295 446 € o \\\jﬁ:::_*\\\
3d-20 Normal 5.78 7.02 121.4 %mc 7 B—
5d-20 (20) 6.91 8.51 123.0 g / e
7d-20 6.95 6.57 94.5 : /
1d-30 5.61 7.98 142.2 E 60
3d-30 | Normal 5.15 6.06 177 oW 0/ Curing femperature
7 A S N TR . +20C B0C 40C
1d-40 6.24 7.17 115.0 0 \ ‘ ‘
3d-40 Normal 7.07 7.21 102.0 1d 3 5 7d
50-40 40°C) 7.12 8.18 114.9 Curing period (d)
7d-40 6.41 6.51 1016 Fig.8 Effect of curing temperature on flexural strength
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Evaluation of self-repair of concrete
:Completely Repaired
:Partially Repaired
X :Not Repaired
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[ el
Specimen
Identification M-M-1 M-L-1
Surrface Right Side [ Left Side [ Bottom Right Side [ Left Side [ Bottom
Crack Width (mm) a=0.54 b=0.22 a=0.49 b=0.22
Test by Water . . . . . . . . . . .
Leakage a: b: | a b: ‘ a: a X b | a: b: | a: b:
Specimen
Identification M-M-2 M-L-2
Surrface Right Side [ Left Side [ Bottom Right Side [ Left Side [ Bottom
Crack Width (mm) a=0.52 b=0.23 a=0.38
Test by Water . . . . . . . .
Leakage a b: | a: b: ‘ a: a | a: | a
Specimen
Identification M-M-3 M-L-3
Surrface Right Side [ Left Side [ Bottom Right Side [ Left Side [ Bottom
Crack Width (mm) a=0.64 b=0.17 a=0.36 b=0.35
Test by Water . . . . . . . . . . .
Leakage a: b: | a b: ‘ a: a b: | a: b: | a: b:
Specimen
Identification L-L-1 L-M-1
Surrface Right Side [ Left Side [ Bottom Right Side [ Left Side [ Bottom
Crack Width (mm) a=0.24 b=0.60 a=0.28 b=0.16
Test by Water . . . . . . . . . . .
Leakage a b: x | a b: x ’ a a b: | a b: | a b:
Specimen
Identification L-L-2 L-M-2
Surrface Right Side [ Left Side [ Bottom Right Side [ Left Side [ Bottom
Crack Width (mm) a=0.46 b=0.18 a=0.36
Test by Water . . . . . . . .
Leakage a: x b | a: x b ‘ a a | a | a
Specimen
Identification L-L-3 L-M-3
Surrface Right Side [ Left Side [ Bottom Right Side [ Left Side [ Bottom
Crack Width (mm) a=0.56 a=0.16 b=0.51
Test by Water . . . . . . . . .
Leakage a: x | a: x ‘ a a b: | a b: | a: b:

Fig.9 Details of self-repair of crack in concrete by self-repair system using various combination of

epoxy resin for injection
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Table 4 Test by water leakage for different
crack widths

Crack width (mm) Epoxy L Epoxy M
0.05~0.10 X
0.10~0.20
0.20~0.30
0.30~0.40 )
0.40~0.50 X
0.50~0.60 X
0.60~0.70 X A

Completely repaired Partial repaired X Not repaired

FEH SN FITHEA DR TLE T Z ERER L
BEZABND,

5. F¥&®
1) YMHOEEY AT A, EEREEICEGRRLS BB
R Z RBIESED Z LN TE D, £/, BV RULEHE
EAT O FCHEIROTRE TR 2 I L Tn <,
2) OUHEINICFE S MEANL, 20C T 3d, 30CKk
U 40C Tt 1d o# A TRl 2,
3) HukMEOMERI M 1, 0.20mm~0.50mm £ THOOW
BNz R2EETLZERMETHY, 0.70mm £ T
OOVHNIZE LTS, bORBRECEENPYFFTE D,
TEREPEDMER L 1E, 0.05mm~0.40mm = TOUOUEIN
EREBIEETHZENTE LN, ZRU EOVUEINR
WL CIEBENE LW E W FERIC -7,
AEBREIY, YHEEI AT L0 H CEEMEICE
LCULEDOERHSMNC R -T2, SHOBEE LT, &£
BRD RC A2 HWHRREITOMLER DD LEZXOBND,

SE Xk

1) ZEE= A~—bar s ) — b—EffEas s)—
k—,=> 27 Y — b T2 Vol.39,No.1,PP.110-113,2001.

2) BA Y NRMEO B CAEE MO & 2 OF I
RHAEESR, REAARIL 7 U — N TEHR

3) feM - Sanjay PAREEK : % v b U — 2 & iz i
TR OB CASE#EE AT 2 E N X VICET 55
HEHIBIFSE, 7 V) — NI 532748 551 5; PP18T1-1876,
2010

-1450-



