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Abstract: Through three-point bending fracture test of 18 groups of 90 pre-cut beam specimens of cementitious
composite, the effect of polyvinyl alcohol (PVA) fiber and nano-SiO, contents on fracture properties of cementi-
tious composite was revealed on condition that PVA fiber and nano-SiO, was added alone and by blending. The
initial fracture toughness and fracture energy were used to evaluate {racture properties of cementitious compos-
ite. The results show that a moderate amount of PVA fiber and nano-SiO, incorporation can improve fracture
properties of cementitious composite significantly. The initial fracture toughness and fracture energy of the beam
specimens of cementitious composite without nano-SiO, and cementitious composite containing 2.0% nano-SiO,
increase first and then decrease with the increase of PVA fiber volume content, and all the fracture parameters
reach the maximum in the volume fraction of 1.2% of PVA fiber. When the content of nano-SiO, is less than
1.5%, the fracture properties of PVA fiber reinforced cementitious composite improve gradually with the in-
crease of nano-SiO, content, however, the fracture properties of PVA fiber reinforced cementitious composite
are adversely affected when the content of nano-SiO, exceeds 1.5% . With the decrease of quartz sand particle
size, the fracture properties of nano-SiO, and PV A fiber reinforced cementitious composite decrease gradually.
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Fig.1 Shape and size of notched beam (size:mm)
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Table 1 Mix proportion and compressive strength of cementitious composite

Code Water/  Cement/ Quartzsand/ Fly ash/ Water reducer/ ¢(PVA w Quartz sand particle ~ Compressive
(kg'm %) (kg'm ) (kg'm ?) (kg-m ) (kg'm ) fiber)/ %  (nano-SiO,)/ % size/pm strength/MPa
M1 380 650 500 350 3 0 0 212-380 62.3
M2 380 650 500 350 3 0.3 0 212-380 64.8
M3 380 650 500 350 3 0.6 0 212-380 67.3
M4 380 650 500 350 3 0.9 0 212-380 61.8
M5 380 650 500 350 3 1.2 0 212-380 64.2
M6 380 650 500 350 3 1.5 0 212-380 62.7
M7 380 637 500 350 3 0 2.0 212-380 59.5
M8 380 637 500 350 3 0.3 2.0 212-380 61.8
M9 380 637 500 350 3 0.6 2.0 212-380 64.3
M10 380 637 500 350 3 0.9 2.0 212-380 56.3
MI11 380 637 500 350 3 1.2 2.0 212-380 58.0
M12 380 637 500 350 3 1.5 2.0 212-380 54.9
M13 380 644 500 350 3 0.9 1.0 212-380 71.7
M14 380 640 500 350 3 0.9 1.5 212-380 69.5
MI15 380 634 500 350 3 0.9 2.5 212-380 55.4
M16 380 637 500 350 3 0.9 2.0 380-830 70.6
M17 380 637 500 350 3 0.9 2.0 120-212 57.5
M18 380 637 500 350 3 0.9 2.0 75-120 57.3
=R W RO ER 7R 600 KN GHLAE d AL Al e SUrb e A SRR 2D AR, m* LA = b(h — ao)s b,

REIRX I AL R AT, SR Py A2 J g ) i 26, L o
ﬁ;?ﬁ@ﬁowom KB AR T 1% 78 W 2434086 1
T rp R FH R A5 RS A% B (LVDT) [R] 25 0 o /N 324
PERES FRPe R R B0 R ] DH 3821 4 25 1 728 I3 20 #r
ARG, RER N 2 He 4 ff AL A . LVDT 50
AT 3R GEAHE J5 1T A 25 R A A il 18 o g 48 Bt
PEHE R A5 Bl IR Y ff 21— 15 b e il 2k
14 WRFESHABEITE

KK W7 245 A0 R RS 24 W ) KRR R
WS B Ko AR S W v B AT FE AR, T S %
DL/T 5332—2005¢/K TR & £ Wi 243056 JL 2 ). A< SC
FURH KAE R K U6 3 52 A b RE B 24490 B 19 940 45
B 0 oy 0 — 5 B Tl e L T B b D LR B
75 Shy 2 B 1 B AT a5, 32 a5 T R N 1 A 28 B oA A 2
T 38, 255 T 00 745 14 WA (i 280 R iy 28 — 185 R e
Hi 2T R A 1) A R A KR K2

Wi 2L G R 2LAE Y R TN AR RE T 24 2
B T T 24 B R U 2 A R [ 2B R R
Bt B0 Ak B T AR AR 0 7 2 - T R (P-6)
i, A AR A 20 (1D THA R R s

1 O
—_— P(0)do 00
b(hao)UO ( ) +771g :|

b(h— )
W, mgo,
A - A

Gp:

[Woerg(‘f]

hevao 53 R Y e BE O B R T AR TR I, AR S
b=0.1m.h=0.1 m.a,=0.04 m; W,y P-o i & 5 X
il e BT BR N/ oy Ry SR B FE S 1) S B,
A TR B o, AR 5 S B 2 B L, 2
Al kgs g M TN B 9.8 m/s”;0, J it 1 Fe &
WIS 5 T e, m.

B U R X T 2T R ROk e 5 A bR
T, T L % W SR T AR O AR B IR 2 T AR AL 2
LI WA N, Bt S e B AR Al
AIar E AR T, PRI H 2 R S A S 0 T 2 e T
ANUER I ZEUUN T A S04 2 22 T Y H 3K

2 ERKSSMH

PVA £F 4 R 73 43 £ 33 B 2414 88 B9 22 )

K 245 1 T R B9k SiO, Fl gy ok Sio, B
2.0% B, PV A ZF 4E AR 53 O e 24 07 24 ) B 7y
ML R 2 (1) 5 K48 PV A £ 4k 594
b, 48 A PVA S8 2 301 i i 24 07 24 5 )3 B 4t o
(2) B PVAF AR EE B PVA LG4 40K SiO, ik 1+
FGy S 4 T ) B B PV A £ 2k R R 43 B0 hin ) AR b s
P, Y2 e 8 K5 w0, B KA BLZE PVA
L AR T B0 1.2%6 B 5 2 PVA S 2 R B4 £
0.3% Y& E 0.6 %6 B , e 24 W 24 4] B 4 et 2 e 5 24
PVALFLAERBUECRH 1.2% B, 5448 PV A £ 484
LG, 838 PV A 450 A 458 PV A 2748 45K SiO,
TR A B SR 2L B A 4 v 1 59.10 %6 A 50.81 %

2.1



55 540 gk M8, A K SIO, TPV A £ 45 K I8 5k B A B REAG B 24 Pk fiE 911
800 800
700 700

~ 600 ~ 600
= 500 & 500
7 400 7 400
-~ -~
S 300 S 300
X200 X200
100 100
0

0 03 06 09 12 15
¢(PVA fiber)/%

(a) w(nano-Si0,)=0%
2 PVALFYERTR G EON R 2 W 2 )

Fig. 2 Effect of PVA fiber volume fraction on initial fracrure roughness of specimens
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Fig. 3 Effect of PVA fiber volume fraction on fracture energy of specimens
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Fig. 6 Effect of nano-SiO, content on fracture energy and load-deflection curves of specimens
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