JCI 2003.12.4-5

ECC
*1 *2 *3 *4 *5 *6
*7 *8 'kl 'kl
ECC ECC ECC
ECC
3
ECC
ECC
ECC
ECC
1
ECC
(Engineered Cementitious Composites) 2
ECC
ECC
10 40pm 5 15mm
PVA
1 2
2 ECC
3 2.1
40
( 18 x 5 )
6
ECC
*1 ( )
*2 ( ) *3 ( )
*4 ( ) *5 ( )
*6 ( ) *7 ( )

*8 OM ( )



No.
A 1 —
ECC 2 —
PVA  + 3 — —
1.5v0l%
4 _
B 5 —
ECC 6 -
PVA 7 _
2.1vol%
8 J—
C 9 .
14 PVA
1.5vol
JCI-DD2 ECC BY
0.005 0.011 PVA 2.1 voal
ECC C
ECC
10mm
(D6
2.2 ECC SD295)  100mm
@
1 75%
3 2 203mm XS-82
9 9 ©))
1 1.8mx 5m ECC A
0.32m?
mm ECC
No.4 No.8 ECC B C
ECC 0.12m?
1 50 70mm
( 30mm ECC 1
5mm ) 2
2m 2.3
2 3
@) C
1 A No.9




B
C
D16
S —E——E—
450 600 450 150

(@)
(D6) 190 100

T T
-
“a0 ° " 600 - 450 150
( )
B
S AMAI_
450 ©© 600 450 150
( )
1
( 0.03mm 4.5 0.80vol 1
m) 3
ECC A B
2 D16
D25
3
3.1
¢y
2 3 1
3 2 1 1
3
2 ¢ 100%
75 200x  1800mm 200mm 100% 100
x 400mm
( D6(SD295) 100mm ) 1)
( 75x 2
203mm XS-82)
0.82 vol (D25)

0.41



10@50=500

[
[l
|

\4

=7

P4

P3 P5

P6 P8 P10

P9

2
§30-— 3 ( 1 )
=20 | ® | ) |t
10 (MPa) | (GPa) | (MPa)
. A o . , A | 376 | 155 | 672 | 56
0 0.3 0.6 0 0.3 0.6 O 0.2 0.4 B 54.2 20.5 831 6.5
(mm) (mm) (mm) C | 503 | 207 | 465 | 128
3 _
500mm
2 13kN  ECC
( :1/500mm 500mm) A B
10 ( :1/2000mm 50mm) A
B
2mm 3.3
4 6 1 3
3.2 @
3 1 (b)
3 (©
ECC 5(a)
A B C
@
c b ECC 4 6 (a)
ECC A B 2
500mm
ECC 10




)

o O - -

Q)

o O P
o B~ 00O N OO B~ OODN O

A B B | I
1 1
Y I /, i
i [ /I //’ Ny /// I
Il /’ ////’//,//// 7 i
| | | j//l/l////// { | | [ |
A B C
B 3 B 3
, / /
i 7/, d
! ! L ' 1\74 /|/ ! ! !
0.3 0.4 050 0.1 0.2 0.3 0.4 050 0.1 0.2
() (D) (D)
(a)

—0—0.01%( ) —®—0.03%( ) —=—0.05%( ) —4—0.10%( ) —=—0.15%( )
—=—0.200( ) —0.25%( ) —v—0.30%( ) —>—0.35%( )

PL P2 P3 P4 P5 P6 P7 P8 P9 PO
(b)

A_

PL P2 P3 P4 P5 P6 P7 P8 P9 P10
A 3

PL P2 P3 P4 P5 P6 P7 P8 P9 P10
(©

ECC

1.
=
o

Q)

o O -

6
2
8
4
0
6
2
8
4
0

P1L P2 P3 P4 P5 P6 P7 P8 P9 P10
B

3

P1L P2 P3 P4 P5 P6 P7 P8 P9 P10

ECC

ECC

ECC
ECC



(kN)

(kN)

Q)

o O -

QD)

o O -
O B~ 0O N O O B~ O N O

ECC

C
1

|

c
3

|

0.1 0.2

)

0.3
)

—0—0.01%( ) ——0.03%( ) —>—0.05%( ) —4—0.10%( ) —=—0.15%( )
) —v—0.30%( ) —>—0.35%( )

—=—0.200( ) —v—0.25%(

(b)

A_

PL P2 P3 P4 P5 P6 P7 P8 P9 P10

A 3
PL P2 P3 P4 P5 P6 P7 P8 P9 PI0
©

~
=
o

~
=X
o

1.6
1.2
0.8
0.4

0
1.6
1.2
0.8
0.4

0

o4 - Z
| | |

1 | = |
PL P2 P3 P4 P5 P6 P7 P8 P9 P10

—a® <

P1L P2 P3 P4 P5 P6 P7 P8 P9 P10
B

P1L P2 P3 P4 P5 P6 P7 P8 P9 P10

ECC

ECC



= A C
S 601 Py 1 1
I r 1
40 - 1l
1 14/
i /1 /
20 2/
711/ 7
/4
0L 14 ! ! ! ! !
~ I A C
< 60 3 3
e -
40
204 ’/; %,
" / ,,/ 4 g
0 . . A7 W R s . . 1
0 0.1 0.2 0.3 0.4 050 0.1 0.2 0.3 0.4 050 0.1 0.2
D) (D) D)
(@)
—0—0.01%( ) —*—0.03%( ) —=—0.05%( ) —+—0.10%( ) —=—0.15%( )
—=—0.20%( ) ——0.25%( ) —v—0.30%( ) —>—0.35%( )
21.6F ~1.6F
~ C ) C
1.2 1.2F
0.8F 0.8F
0.4F 0.4F
0F 0F
o 1.6F o l1.6F B
o - o/ -
1.2F 1.2F 3
0.8F 0.8F
0.4F 0.4F
OE— ()E_ | ‘4/=§
PL P2 P3 P4 P5 P6 P7 P8 P9 P10
(b)
A
P1 P2 P3 P4 P5 P6 P7 8 P9 P10 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10
A 3 B 3
P1L P2 P3 P4 P5 P6 P7 P8 P9 P10 PL P2 P3 P4 P5 P6 P7 P8 P9 P10
()
6 ( )
B 0.3
ECC A ECC
B 2
ECC ECC A
A ECC 2
@
4 6 (b @
1 3 10



(c)
0.01lmm
C
ECC
A B
A
B 1 3
ECC
A
B
(1200mm)
B A
4
1)
ECC
ECC
3
(2) ECC A B
A B
(3) ECC
ECC

(4) ECC A

(5) ECC A B
ECC
(6) A B
(100mm)
ECC

DLi, V.C.: From Micromechanics to Structural
Engineering — The Design of Cementitious
Composites for Civil Engineering Applications,
Journal of Structural Mechanics and Earthquake
Engineering, JSCE, No0.471/1-24, pp.1-12, 1993

2)Li. V.C.. Reflections on the Research and
Development of Engineered Cementitious
Composites (ECC), Proceedings of the JCI
International Workshop on Ductile Fiber
Reinforced Cementitious Composites (DFRCC)
— Application and Evaluation -, JCI, 2002.10

3)

, 2002.1
4) , , , PVA
FRC

, Vol. 23, No. 1, pp. 480-485, 2001



