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Dispersivity of modified polyester fibers in concrete and its influence on the durability
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ABSTRACT Modified polyester fiber reinforced concrete with different additions was prepared. The dispersivity of modified polyes—
ter fibers in concrete by five different mixing methods was studied by an image processing method. With a series of durability tests the
carbonation resistance chloride penetration resistance and frost resistance of the fiber reinforced concrete were also investigated. The
results indicate that the image processing method can evaluate the dispersivity of the fiber reinforced concrete well. The mixing method
of “aggregate and binding materials for 60 s + water for 60 s + fiber for 60 s” makes the best dispersivity of modified polyester fibers. It
is in accord with direct observations by naked eyes. The compressive strength is increased by the addition of modified polyester fibers.

After adding 1. 1 kgem ~* modified polyester fibers the compressive strength of concrete increases by 14% ; but with more modified
polyester fibers the compressive strength no longer increases. The existence of modified polyester fibers in concrete can slow down the
diffusion of CO, the carbonation rate of concrete decreases by 12.6% to 18.9% and with more modified polyester fibers the
carbonation resistance became better. After the addition of modified polyester fibers the chloride diffusion coefficient of concrete also
decreases. The modified polyester fibers can reduce the surface spalling of concrete during freeze-thaw cycles which improves the frost
resistance of concrete significantly.
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Table 1 Chemical composition of cement and mineral admixtures used in this project %
Ca0 Si0, Al, 05 Fe, 04 S0, CO, Na, O K,0 MgO TiO, P, 0, Cl-

53.03 19. 80 7.18 3.63 3.28 9.22 0.96 0.48 1.48 0. 44 0.10 0.03

395 37.32 26. 12 14. 86 0.53 2.26 8.27 0. 46 0.58 8. 69 0.73 0.10 0.08

1.54 37.61 23.28 2.81 0.82 37. 60 0.28 0.07 0.57 0.67 0.27 0.02

2
Table 2 Main properties of modified polyester fibers used in this project
/ / / /
D
(geem ™) mm C C /MPa 1% /MPa
0.9~1.31 9-~13 20 167 ~260 =550 300 ~ 500 30 7000 ~ 12000 =95%
1.2 l.1kgem™ 1.3 kgem™
30 (R)
3 FI.1 FI 3.
3
Table 3 Mix proportion of the reference concrete
/(kgeem™3)
1 (16 ~31.5mm) 2 (5~16mm)
R C30 210 84 126 680 470 470 176 6.72
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Fig.2 Contrast of initial images and treated images to recognize fibers in the fiber reinforced concrete: ( a) original image; ( b) untreated recognition

results; (¢) recognition results after illumination correction and enhancement processing



= 1606 -

38 11

GB/T 50082—2009 {
)

CO, 20%
(20+2) C 70% . 7
14 28d
1% 30s 10 mm
(2) GB/T 50082—2009
§ »
( rapid chloride migra—
tion RCM)
RCM 3
300 mL, 0.3mol*L™" NaOH
; 12L 10%
NaCl NaOH
(3) GB/T 50082—2009 {
)
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2.1

) 0.01

3 RCM

Fig.3 RCM test equipment to measure the chloride diffusion coeffi—

cient

1~10
0~0.01.0.01 ~0.02.0.02 ~0.03.0.03 ~0.04.
0.05~0.06.0.06 ~0.07.0.07 ~0.08.0.08 ~ 0.09.
0.09~0.1 0.1

0.02 ~0.03

0.01 ~0.02
30% 32% 0.01
12% 0.04 ;
0.02 ~0.03
31% 0.01 ~0.02  0.03 ~0.04
17% 22% ;
0.02 ~0.03 0.03 ~
0.04 26%  25% 0.01 ~0.02
0.04 ~0.05 0.01 0. 06
0.02~0.03 0.03 ~0.04 29%
25% 0.01 0.05
0.02~0.03 0.03 ~
0.04 25%  20.7%
0.01 ~0.06 0.01 0. 06
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Fig.4 Dispersivity of modified polyester fibers by five different mixing processes
(74d)
“ 60s+ 60s+ 60s”
14 d
2.2 1.1kg'm73 1.3kg'm73
. 13.0% 18.2% 28 d
4 11.3%  17.5%.
l.1kgem™ 1.3
kgem 28 d
14% 1.1kgem™
8 |-
4
Table4 Compressive strength of the reference concrete and the modified
polyester fiber reinforced concrete = or +R
£ =11
/MP. ’
@ ﬁ% 4 +F13
3d 7d 14d 284d =
)
R 10.7 23.0 27.1 33.7 P
F1. 1 11.3 26.9 29.8 38.3
0 1 L L
F1.3 12.0 26.6 30.7 38.7 0 5 10 15 20 25 30
Akt a)/d

2.3 s

Fig.5 Carbonation depth of the reference concrete and the modified

polyester fiber reinforced concrete after different carbonation times
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Table 5 Carbonation rate coefficient of reference concrete and fiber re—

inf()rced concrete

/( mmed %)

R 1.59 —
FIL. 1 1.39 12. 6%
F1.3 1.29 18.9%
2.4
6
10%
6 (RCM
)

Table 6 Chloride diffusion coefficient measured by RCM method for the

reference concrete and the fiber reinforced concrete

/(10712 m2es71)

R 3.08 —
FI. 1 2.79 9.4%
F1.3 2.76 10. 4%
2.5
6 7

Bk

= 100
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-140
-160

Fig.6 Weight loss of the reference concrete and the fiber reinforced
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Fig.7 Changes in relative dynamic elastic moduli of the reference

concrete and the fiber reinforced concrete after different freeze—thaw

cycles
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