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Experimental Study on the Effect of Fly Ash Content on the Mechanical
and Shrinkage Properties of HDCC
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Abstract; Due to the large shrinkage deformation and high cost of high ductility fiber reinforced cemen-
titious composites ( HDCC) , domestic materials such as PVA fibers and fly ash have been used to pre-
pare HDCC with low shrinkage and low-cost. In this study, the micro and macro experiments on HDCC
were conducted and analyzed. It is shown that the hydration reaction of HDCC is delayed with the in-
crease of fly ash content, resulting in a decrease in the mechanical properties and a variation in the in-
terface micro mechanical parameters of the fiber matrix. This promotes the extraction of fibers from the
matrix, significantly improves the ductility and toughness, and reduces the shrinkage deformation.
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Tab.1 Chemical composition of cement and fly ash (unit: %)

)% Sio, Al O, Fe,0, CaO MgO S0, TiO, Na,O K,0

7K e 19.95 4.83 2.93 65.71 2.95 2.28 0. 34 0.21 0. 80
o IE IR 47. 41 36. 83 6.71 6.27 0.35 0.22 1.53 0.17 0.51

R 2 PVA SIS 2 EREIR AR
Tab. 2 Physical and mechanical properties of PVA fiber
W R BT L5 B/ MPa PPER i/ GPa % B SE A1 32/ 9% HAZ/um K JE/mm /(g em™)
1 300 30 9 39 12 13

2021 4EFR [E PVA £F 45 i =ik 100 g, 5
CTEFHEAH EL , [ 7= PVA £ 2 55 5 R 5 8 i 38 2%
S ERAA S i AR 175, I, R 205
Bk B PVA SR 4 il % HDCC, B 57 25
R, R E 7= PVA 5 4 [R5 FE 6 25 A0 X 55 1
R P B A T 2R bR B9 HDCC, AR, X
HDCC WAL 7 T8 ) AH SEBIFE 1 AN 56 3%, AR
HDCC Y545 o 2 e T3 30 7K U 3 b4 R A [ 30 i £
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KAB =Wy R A AR 35 1 48 HDCC, RGEESE
KB X HDCC 1454 | g2 ol 4 14 g 1
o, AR RAR AR 4E HDCC il £ 5 07 FH $2 43t
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1.2 B&L
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% 3 HDCC B2 &L (B4 :kg/m*)
Tab. 3 Mix proportion of HDCC (unit: kg/m’)

% 4 HDCC EAF &L (8. kg/m’)
Tab. 4 Mix proportion of matrix of HDCC ( unit:kg/m")

s KR IR 7K
FAL.2 227 273 180
FAL.5 200 300 180
FA2.2 156 344 180

T KU WK R BUKR AdERb K

FA1.2 568 682 26 1.15 450 450
FA1.5 500 750 26 1.15 450 450
FA2.2 391 859 26 1.15 450 450
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Fig. 1 Schematic diagram of uniaxial tensile

tests and specimens
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Fig. 2 Effect of fly ash amount on the heat release rate of hydration and cumulative heat release of HDCC matrix
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Fig. 3 Single fiber pull-out test curve
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Tab.5 Microscopic parameters of PVA fiber-matrix interface

Y G,/] 7,/MPa B
FAL 2 30. 825 - -
FAL. S 8.210 1.590 0. 039
FA2.2 0. 402 1. 160 0.136
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Fig. 4 Effect of fly-ash amount on the pore distribution of HDCC
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Fig. 5 Uniaxial tensile stress-strain curve of HDCC
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