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Abstract: In order to obtain the preparation method of high performance PVA fiber reinforced cementitious material ( al-
so called Engineered Cementitious Composites, ECC) , the effects of gradation of sand, water-binder ratio ( W/B) and
content of fly ash on the bending properties, compressive strength, flexural strength and cracking pattern of ECC were in-
vestigated in this paper. The results showed that with the fineness modulus of sand decreased, ECC’s mid-span deflection
increased, the early strength increased but the strength in the long term did not change significantly. As the water-binder
ratio of ECC increased, the initial cracking load of ECC lowered, deflection at mid-span and the average crack width in-
creased. The compressive strength of ECC with W/B of 0.25 could meet the requirements of high-strength concrete
grades. The compressive strength of ECC with W/B of 0. 35 could meet the requirements of ordinary strength concrete
grades. With the fly ash content of ECC increased, the initial cracking load of ECC lowered, the flexural and compres-
sive strength gradually decreased, the deflection of ECC enhanced, as well as the average crack width became smaller.
As the W/B of ECC is fixed, using finer sand and increasing fly ash content appropriately will help to further improve the
toughness and ductility of ECC.
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Table 1 Characteristics of PVA fiber
Fi Elastici Tensil
Class of ibre Aspect astielty Elongation enste Density
fibre length/ Latio modulus/ /% strength/ - em-?
mm GPa MPa g ¢
PVA 8 200 42 7 1 600 1.3

SR ] = A R B, = AOK R (W/B) |
PURtE 1B B WS A R ) Oy 2.97, 2.01 K&
1.0; KEHH0.25, 0.30 K 0.35; R ERK IR Y
He 45k 50% , 60% , 70% #1 80% . H 45X T iR SLE A
FXF ECC Tl PEgE ., Hils, sk EA R, JfF X H
TR AT TSR . H B8 BB S Y 3k
15w PERE PVA 2 4E 14 58K U8 B2 52 & bk il & O vk K
FuHE, HIK ECC A& 2,

F2 ECCHIRAL (kg m?)
Table 2 Mix proportion of ECC(kg - m %)

NO. Cement Flyash Sand W/B Superplasticizer Fibre
ECC-S1(2.97) 578 694 462 0.25 15.3 26
ECC-S2(2.01) 578 694 462 0.25 16.5 26
ECC-S3(1.0) 578 694 462 0.25 25.4 26

0. 25ECC 578 694 462 0.25 15.8 26
0. 30ECC 578 694 462 0.30 10.18 26
0.35ECC 578 694 462 0.35 8.5 26
50% FA—ECC 636 636 462 0.25 15.7 26
60% FA—ECC 508.8 763.2 462 0.25 13.18 26
70% FA—ECC 381.6 890.4 462 0.25 12.5 26
80% FA—ECC 254.4 1017.6 462 0.25 12.5 26
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Fig. 1 Schematic diagram of four-point bending test
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Fig. 2 Effect of fineness modulus of sand on load-deflection

curve of ECC, for3 d(a) and 28 d(h)
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Fig. 3 Effect of fineness modulus of sand on compressive strength
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Fig. 8 Effect of water-binder cracking mode of ECC, for
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