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Effect of Polyvinyl Alcohol Fiber on Anti-cracking
and Impermeability of Concrete

WEN Yang ,CHEN Wei

(School of Civil Engineering ,Inner Mongolia University of Science and Technology , Baotou,China,014010)

Abstract ; In order to study the influence of polyvinyl alcohol fibers on the crack resistance and im-
permeability of concrete,design 13 groups of fiber concrete by using three kinds of polyvinyl alco-
hol fibers of different length (6 mm,8 mm,12 mm) and four different content (0.6 kg/m’,0. 8
kg/m’,1.2 kg/m’,1. 4 kg/m’) , through the plate restraint and seepage height test,and compared
with the benchmark concrete , the effect of length and content of polyvinyl alcohol (PVA) fiber on
the early crack resistance and impermeability of concrete. The results show ;: by observing the cracks
and seepage depth with different lengths of fiber concrete specimens,the average seepage height of
the 8 mm PVA fiber concrete specimens is 49. 21 mm,the fracture reduction factor increases from
0. 82 to 1,content in the range of 0 ~ 1.4 kg/m’, the reduction coefficient of the cracks increased
from 0. 85 to 1 and the average seepage height remained at 49. 76 mm with 1. 4 kg/m’ of different
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BB WA (1976—) B B8z 11 FENFEN S IREE L4 A 450 T R,
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fiber additions. PVA fibers can effectively inhibit the early plastic cracks in concrete production

and it can significantly improve the impermeability of concrete. PVA fibers can effectively suppress

generation of cracks in the early plastic and significantly improve the impermeability of the materi-

al, when the selection of 8 mm and the dosage of 1.4 kg / m’ of the polyvinyl alcohol fibers best

performance.

Key words : polyvinyl alcohol fiber;length ; content ;impermeability ; cracking
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35% . fT AU 5T T M £F 4t 5 1 X i
e K e 1R E = 71 “F 1 BB RS A 1 BE 19 52
i) , 75 Hh L AE B R BE /K U TR B+ P i B A B

=)

H.

LR E T2 AT B Ol (PVA)
Y HAT Ao | IR B A E T
FEVEAYRR A B0 B 20 T 2T A it vl 4R

EREE LY 12 WA A TR, AT
YR CHGHE (PVA) R4 Pedr o & B
MREDEAT TIE 2o, Tl 5 @ ke
— 22 T AR K A K I e v 0% AR K e
KARTER LIGHBE(PVA) £ 4l 5K e 3k 52
AR RITERE. T T R K
BRASYEB R PVA 214K R 32 &4
B2 R e LT UR TR RE B 52, 25 R R R
PRI S A 245 1 XU o B S i K, XL
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1.1 E#HE

KUe ALK ZEVE KT AT R P 042.5
38 A R R IR K, b 2% 43 F ) 3 )
PEBEZ> ) W26 1 IR 2. BT PERERTA Gl
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Table 1 The chemical composition of the cement %
w(Si0,) w(AlLOy) w(Fe,0;) w(CaO) w(MgO) w(S0;) LOSS
24.85 6.32 3.65 57. 80 2.43 1.94 0.88
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Table 2 Physical and mechanical properties of the cement

BELHI] E]/ min PYUEGR &/ MPa BT8R &/ MPa
R/ (m? kg ™)
HI5E 283 3d 28d 3d 28d
371 123 183 5.6 25.4 8.5 47.6
I 9k MK ( Fly ash,FA) %% 2.58  30% A £i.
g/cm’ BERH 3.75% , T K EE 82% ,45 pum 7K HFRIK.

D7 LR B i 4% 28, 6% , 7K 0. 3% .

BRI X R b, A EERTEL 2.7, Fr i
2.3% A1 FIEH 5 ~31.5 mm WA, HLAE
RHEEARFEFRAF A& G5 @ IR S A
K367 (JGI 52—2006) YFRiEZLR .

AMINGR . GL - TB3 2 ¥ R = R 7k 571,
oy o [ A4 [ 5T 1 4 B 29 25% , Bl K R

2F4E .6 mm .8 mm M 12 mmPVA £F4k,
HARSHOL R 3. R FH o i =Xk P HL P A1
B, SR BREF AL LS AR BHE AT FERL,
B A LF 2. SeF 2 2T A SEER R | B
PEFE 1 min, DL PR IE 27 2 7 TR 5k 1 4
¥4

£3 ROKEL(PVA) 4R TERE

Table 3 Basic characteristics of the polyvinyl alcohol fiber

K/ HiR/ - Bohrag g/ AR LA/
mm mm i MPa GPa (g-km™!)
6 0.04 6. 88 1727 43 0.216
8 0.04 7.06 1730 42 0.223
12 0. 04 6. 98 1670 40 0.221
1.2 BE&L PEHILE 140 ~ 180 mm. 38 3 X 1R 5 + JFURE %

DA C40 JEE 40 FE v | 18 o 455 0 K Je ib
SRR T B BB PR v 1 Y 3R VK

HC 5 LE A A 36 AN AL, A5 Hh AR X E A LE AL
4.

&4 KA

Table 4 Mixing ratio of concrete samples kg/m’

%5 pOUKIR) — p (BIHEIK) p(K) p() p(f1) p(BUKHAD)  p(£F4F)

1z 350 70 171 710 1 065 10. 10 —
P0.6/6 350 70 171 710 1 065 10. 94 0.6
PO.8/6 350 70 171 710 1 065 10. 94 0.8
P1.2/6 350 70 171 710 1 065 10. 94 1.2
P1.4/6 350 70 171 710 1 065 10. 94 1.4
P0. 6/8 350 70 171 710 1 065 10. 94 0.6
PO. 8/8 350 70 171 710 1 065 10. 94 0.8
P1.2/8 350 70 171 710 1 065 10. 94 1.2
P1.4/8 350 70 171 710 1 065 10. 94 1.4
PO. 6/12 350 70 171 710 1 065 10. 94 0.6
PO. 8/12 350 70 171 710 1 065 10. 94 0.8
P1.2/12 350 70 171 710 1 065 10.94 1.2
P1.4/12 350 70 171 710 1 065 10.94 1.4

£ :P0. 6/6 \P0.8/6 P1.2/6 | Pl. 4/6 F/i 6 mm ML 4B RESF 5 0. 6 kg/m® 0.8 kg/m?® 1.2 kg/m* 1. 4 kg/m* , LAtk

.
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Fig.1 Plat specimens mold diagram

2 PRI R A
Fig.2 Flat test molding diagram
1.3.2 BKGEERE
FEME S PVA SR 4EIREE s v Rl ok
o0 b BAR 175 mm, 36 EA% 185 mm, &
150 mmfY [ & 1, bR 55 50 28d 5 2E 178
¥y BT K EM 0.1 MPa 144, LS F5b&
8h H4 /0. 1 MPa 7K & , Bt i L2 347 ity 1T
BKAEOL . R 45 o B R I 2 i
JE TR H.

2 ERE5HHE

2.1 RZEBERAHIRE T ARNZ
2o AR5 A5 1F 24h PN B T AR
(14 S T 2 i PR e RSB W L A5 AR LR S

RS ORBELFIEREER IR

Table 5 Early remodeling concrete cracks fact sheet

%y IR K/ mm IRMEETEE /mm FLf 24 4E BRI AR mm? ZUEIEIR ALK
1z 57.4 2.3 234.39 —

P0. 6/6 48.6 1.3 87.56 0.63
P0.8/6 30.2 0.8 64.36 0.73
P1.2/6 18.4 0.6 55.25 0.76
P1.4/6 10.4 0.4 34.36 0.85
P0. 6/8 20.4 0.7 42.16 0.82
P0.8/8 9.05 0.4 14.68 0.93
P1.2/8 3.2 0.1 8.78 0.96
P1.4/8 0 0 0 1

P0. 6/12 34.6 0.8 64.5 0.73
P0. 8/12 20.6 0.6 48.5 0.80
PL.2/12 5.6 0.2 33.52 0.85
P1.4/12 1.2 0.1 12.82 0.93
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Fig.3 Crack resistance of concrete with different

contents of polyviny lalcohol fiber
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Fig.4 Crack resistance of concrete with different

length of polyviny lalcohol fiber
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Table 6 The permeability coefficient of PVA fiber concrete samples

ETRS ¥4 7K 1 B/ mm e KBk B/ mm BERE/ (ecm-s™!) WRKBBZRE/ (cm-s™)

1Z 113.45 121.20 2.61 x107° 2.98 x107°
P0. 6/6 88. 12 90. 54 1.57 x107° 1.66 x10~°
P0. 8/6 70.23 76. 52 1.01 x107° 1.18 x107°
P1.2/6 56. 51 61.11 6.48 x10°10 7.58 x10 10
Pl.4/6 49.11 50. 54 4.82 x10°1° 5.11 x1071°
PO. 6/8 65.21 70. 42 8.63 x1071° 1.01 x10°
P0. 8/8 50.43 56. 32 5.16 x10 10 6.43 x10°1°
P1.2/8 43.02 49. 56 4.02x10°1° 5.17 x10°1°
P1.4/8 38.21 44.20 2.92x10°10 3.91 x1071°
PO. 6/12 78. 41 85. 11 1.25x10°° 1.47 x10~°
PO. 8/12 68. 35 74.56 9.48 x10°1° 1.13x10°
P1.2/12 50. 37 54.32 5.15x1071° 5.98 x10 10
Pl1.4/12 45.33 50. 80 4.11 x1071° 5.16 x10 10
120 ¢ HE 6 nl, ZRiREE LB EREN

100

-3 KB B /mm
8 3 3
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Fig. 5 The effects of different fiber contents on the

seepages height of concrete
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Fig. 6 The effects of different fiber contents on the

permeability coefficients of concrete
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