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Development of related technology to enhanced adhesive performance of repair
material for concrete based on a new concept of controlled crack path

YAMADA, KANJI
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The author investigated in order to enhance the adhesive performance of
concrete-repair interface by means of fracture toughness test and FEM analysis. The specimen with steel
fiber and aggregate marked the maximum strength showing 4.84MPa with the repair-fracture ratio reaching
81%, which 1s 79% of the strength of matrix and 68% of the strength of repair. The maximum
repair-fracture ratio reached 96.1%. Then the purpose of the study for achieving high adhesive
performance in the interface was duly attained with fracturing the repair avoiding the
interface-fracture. Also the author resorted to FEM analysis for verifying the experimental results.



(@)

1)

FEM

(AG)  PP(

) SF(C ) VK( )

(

D
1

wi/C

AG

50%

PP, SF, VF (0 1.14%)

O 25%)
(0 25%)

y

e

JEfE L 2L JEAFE L 2L
S HRL
bl &4
70 10, =0

: 6.11MPa

- A - 4.09MPa
]

g e 4
ﬁ > m n wk j? +
5 B K| Q¥

& 2 -
Ty
E=i|
0
20 40 60 80 100
FREH R EmEE O (D)
2
(2)
»
® ©) (PC)
@
a=0.1mm, b=0.2mm, c¢=0.8mm
2
3
2
2 3
H2, H4
4
W/C
Mr  [42% - Fa0 10%), PC(0 10%)
Ab(0 20%), Ac(0 20%)
Fa0 30%), Fb(0 20%)
C 50% [SF(0 1%) |Fc(0 20%), Gb(0 20%)
Go(0  20%), PC(0  30%)
Za0 15%)
SF(0 1%)
¢ 40% PE(0 1.6%)
3
W/C
Mr  [42% -
S0 1%),
40% PEO 16%) Fa0 15%), PC(0 15%)
C 50% |SF(1%) Fb(0 30%), Fc(0 15%)
C 55% | SF(1%) Fa0 15%)




dh iF 35 EF Fb (MPa)

B i tth £ F 385 (MPa)

6.00
5.00
4.00
3.00

200
@l—ﬂdﬂr
1.00

0.00

0.00

o

(=

[

0.0

(D)

*

. *

C
ot

)
? 0\ * *CS0=— 2
. BC4PEL6
Mres -~ 2
XCt =7

2.00 4.00
BEEE R L X (N/mm)

6.00

¢H2

NH4

0.20 0.40 0.60
158~ )L ¥~ GF (V/mm)

(SF )

0.4 0.6 0.8

T BRI ()

0.2

0.80

®C4510 ®CS10 ®C4S10PE @C4S10Fb » C4S10Mr

10.00 __
= ThiEcasle PRk
8.00 e
E @ C4PE16
g 60 /OM !
b 4.00 o : ® e
& .
ﬁ .
B4
0.00
0.00 2000  40.00 60.00  80.00
HHEE (GPa)
(a)
6.00
H2d
2 5.00 p -,
E 400
a
230
B 200 Cs10
& 00 mH4d
~ 2 eH2Ad
& 0.00
1000 3000 5000 7000  90.00
M E (GPa)
(b)
8.00
®
= 6.00
E R2=05196 ®
4.00
% s
2.00
x
0.00
000 200 400 600 800 10.00
R EEH SR (MPa)
(a)
8.00
®
_ 6.00
-]
g 400 R2=046
i °
& 200
g (]
B 0.00
0.00 2.00 4.00 6.00 8.00
R FHEH I VPa)
(b)



(©) R, M W

S
(@ Ca 10
Ca () 6.4mm, 5._6mm
LB, LWE,
(CH) 30u
m [1]
LB
(4) FEM (5.21MPa) (6.21MPa: 119%) 95%
(4.95MPa) 82%
(4.278MPa)
9
CH (LB) LB
(LWE) 3
FEM

PET/CH5 (counts)
1188

1045

902

759

616

472

329

186

43

Ca Ka 15.0kV 10.0x10.0mm

(a) Ca

: "- El
]

o Q .
s N

SE2is | A FRoPRE

W-A
V)
8
TSD3
==g==Substrate concrete
6 ==fe==Repair material
D eyt \X/ 2] Effect
% 4 ==@=nterface
E
2
0
0 001 002 0.03 004 0.05
\ L3 e

\1 I fpﬁﬂw 11
3./’7 J— ¥




(a)
(a)
6.0
5.0 .\ L
—
£ 4.0
E 3.0 b
w 2.0 BMI AMS ||
1.0 M-V 0OR-I
AR-S OR-V
0.0 ; ;
0 25000 50000 75000 100000
Averaged Young's modulus (MPa)
(a)
0 Ft f’:| tR:5.21 \
of ijput R: 3. .
60 1/ -
Yoo | @ 1D
. 5.0 [ R-S S-AN
g 40 - wam—Rel
W-AN S-A,
= 3.0 JsaN—TsDE m'IsD2
20 4133 XRVI o1sD3
1.0 XR
0.0 ®'IsSD1
4 5 6 7
Ft of input intetface (MPa)
(b) LB
1.2 ;
o N g
Gl : R-1
\E\ 0.8 % E .
é 0.6 WNATGN .
S 04 i%A Sﬁ KRV
i @ T1SDI
0.2 T$3 TSI |
0.0 - 'Ft of input|R: 5.21
4 5 6 7
Ft of input interface (MPa)
(e LB
FEM

(b)

(b)
(W-A, S-A)
(W-N, S-N)
(), LB
(
)
)] LB
(W-A, N)
(S-A, N) LB
LB
LB
LB Ft=4.95MPa
oo X "
* of ’ ' ' : >
. & ! P - "'

(a) RI (b) S-A

(c) W-N (d) W-A

LB Ft=4.95MPa

(5)

H4dCS10Fbc30-3
CS10 Fb=4.35MPa,
Fb=7.61MPa, 6.11MPa
2.85MPa(®=0.31)
LB



CH

LWE

LWE

\ < |
Bro 7 ) — 1+ Ry #ERE
(a) SO OFEMT T L

stk { LWE HHIERCH:
LB | | 761 sk

v_ 611 | FARRE
i -
= 435| JLpraE
B . 285 | L P A
= LA b= 031
=0.60 !
LA R fiiE#

(b) §REERE 7 /L (H4dCST10Fbe30-3)

(6)
1%
30% 8.96MPa
4.84MPa
79% 68%
96.1%
FEM
[1]

2012.2

: FEM

14 pp-257-264, 2014.10

M. Satoh, K. Yamada and A. Satoh:
Fractography-Based Discussion on
Repair-Concrete Interface, Proceedings of 2nd
International Conference on Sustainable Civil
Engineering  Structures and  Construction
Materials (SceScm 2014), on CD Rom 8 pages,
2014.9.

K. Yamada, A. Satoh and M. Satoh: A new
concept of repair-conscious concrete toward
sustainability, Proceedings of internationa
symposium on sustainability (Eco Crete 2014),
on CD Rom 8 pages, 2014.8.

3
- FEM
(2014/10/31)
( )
M. Satoh, K. Yamada and A. Satoh:

Fractography-Based Discussion on
Repair-Concrete Interface, 2nd International
Conference on Sustainable Civil Engineering
Structures and Construction Materials (SceScm
2014), (2014/9/23-25), Gadjah Mada
University Club Hotel (Yogyakarta, Indonesia)

K. Yamadas A new concept of
repair-conscious concrete toward sustainability,
Proceedings of international symposium on
sustainability (Eco Crete 2014), (2014/8/11-15),

HARPA (Reykjavik, Iceland)

@
(YAMADA KANJI)
50315628
@)
(ISHIYAMA SATORU)
80315647



