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Effect of Nano Calcium Carbonate on Static and Dynamic Splitting Tensile
Properties of Polyvinyl Alcohol Fiber Reinforced Concrete

KANG Yumei', LI Yuelan, GAO Xue, HUANG Wei
(School of Resources and Civil Engineering, Northeastern University, Shenyang 110819, China)

Abstract : Polyvinyl alcohol (PVA) fiber can inhibit the crack propagation of concrete, but the inhibition effect
is limited to the micro—cracks inside the matrix and has few effects on nano—scale cracks. The impact of nano—CaCO,
on the static and dynamic splitting tensile properties of PVA fiber reinforced concrete was studied in this paper, and
the strengthening mechanism was analyzed by scanning electron microscope (SEM) test. The results show that the
static and dynamic splitting tensile properties of PVA fiber reinforced concrete are significantly improved when the
content of nano—CaCO, is 1.5%. When the curing time is 28 d, the content of nano—CaCOj, is 1.5% and the content of
PVA fiber is 0.6%, compared with the same content of PVA fiber reinforced concrete without nano—CaCO,, the
static splitting tensile strength is increased by 8.6%, and the dynamic splitting tensile strength and dissipation
energy at 2.25~3.08 s™' strain rate are increased by 11.2% and 12.4%, respectively. SEM image analysis shows that

the addition of nano—CaCO, can promote the formation of hydration products to fill the bonding interface between
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PVA fiber and matrix and the pores and micro—cracks inside the cement matrix, enhance the bonding degree

between fiber and matrix and the crack resistance of PVA fiber, thus improving the static and dynamic splitting

tensile properties of concrete materials.

Key words: nano calcium carbonate; polyvinyl alcohol fiber; dynamic testing; fiber reinforced concrete;
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12 0.016 1.3 1560 20

CaCO, ittt MgO itk

e N pH & FifE/nm
0 0

R A/ (m?-g™")

>98 <0.5 8.5~9.5 15~20 40

1.2 {7 RN F
Zeat ZYGREL, T 130 41, Ho TR B
b Bl A B R R R (AR X )

100 mmx50 mm™’. 44K CaCO, 45 & (i K Ve 1 i &
S804y 9N 1.0% . 1.5% . 2.0%, 43 5 I N10,.N15
N20 &7 ; PVA £ 445 1 (IR EE + IR FL 050 43
34 0.3%.0.6% .0.9% , 535 H P3 . P6 . P9 IR 5 ik
g5 N15P6 F/n 402K CaCO, B 8 1 1.5% . PVA £ 4
B H 0.6%. NOPO i E IR %E 1, NOP3 . NOP6, NOP9
i PVA £R 4R EE 1, ARG e an 3 3 s . A58
o, SR — 22 1 A A0 K CaCO, TR TN 445 2 40 15 i
44K CaCO, 43 B , — 3 W9 T i LA 100 1. FRKF
FRa g 17K e PVA L7 48 b AT BRI B A FF
BL T4 3 min, S8 S5 B A S HU S 40K CaCO, 43
R AL FE 5 min, 551515 2 FE S W2 AAH R
IRLE N TER SN & RIS 50 . 24 hRB 5 i A TR
PraE NI TIRY, TR B IS S s A T

*3 BELESGLL

Tab.3 Mix ratio of concrete

g RGO, VAT ) BRI ) K Ckgem™) Bikgem) LR gm ) B gem)
Bi/% Bi/%
NOPO 0 0 369 41 123 800 1200 12.3
NOP3 0 0.3 369 41 123 800 1200 12.3
NOP6 0 0.6 369 41 123 800 1200 12.3
NOP9 0 0.9 369 41 123 800 1200 12.3
N10P3 1.0 0.3 365.3 41 123 800 1200 12.3
NI15P3 1.5 0.3 363.5 41 123 800 1200 12.3
N20P3 2.0 0.3 361.6 41 123 800 1200 12.3
N10P6 1.0 0.6 365.3 41 123 800 1200 12.3
N15P6 1.5 0.6 363.5 41 123 800 1200 12.3
N20P6 2.0 0.6 361.6 41 123 800 1200 12.3
N10P9 1.0 0.9 365.3 41 123 800 1200 12.3
N15P9 1.5 0.9 363.5 41 123 800 1200 12.3
N20P9 2.0 0.9 361.6 41 123 800 1200 12.3
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Fig.3 The failure pattern of nano—CaCO3-PVA fiber reinforced concrete under different strain rates
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Fig.4 Dynamic splitting tensile strength of nano—CaCO,-PVA

fiber reinforced concrete under different strain rates
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Fig.5 Dissipation energy of nano—CaCO,~PVA fiber reinforced

concrete under different strain rates
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