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Abstract: In order to explore the mechanism of action of fiber in alkali-activated materials, 26 groups of fiber reinforced
alkali-activated mortar (FRAAM) were prepared at different length to diameter ratios, volume contents of polypropylene fiber (PPF)
and water-binder ratios. The influence of fiber reinforced index (/) on the slump spread, flow rate, apparent density, ultrasonic wave
velocity, compressive strength, bending strength, and crack fractal dimension of FRAAM was investigated. The results show that the
effect of water-binder ratio on the plastic viscosity of FRAAM is more dominant than that on the yield stress. When [ is less than
critical 7 (I, i.e., 100), the influence of fibers is slight, the distance between fibers is far, and the workability of FRAAM is basically
not affected. However, fibers are difficult to limit the cracking of mortar and improve its mechanical properties. When [ is between 7,
(i.e., 100) and dense [ (I, i.e., 350), the flexural strength, compressive strength and fracture fractal dimension of FRAAM improve,
and the FRAAM can still flow freely under dead weight. When [ is higher than /; (i.e., 350), significant fibrous clumps degrade the
FRAAM workability, resulting in a poor compactness and a reduced compressive strength. The / thresholds of PPF-FRAAM are 100
and 350 for loose and tight packing, respectively, and the optimal volume fraction of PPF is between 100/(//d) and 350/(/d).
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Table 1 Mixture proportion of FRAAM

Specimen No. (X-Y-2)* Water-binder ratio

Volume fraction of PPF/%

Aspect ratio Fiber reinforced index (/)

0.45-0 0.45
0.45-6-0.3 0.45
0.45-6-0.6 0.45
0.45-6-0.9 0.45
0.45-6-1.2 0.45
0.45-6-1.5 0.45
0.45-6-1.8 0.45
0.45-12-0.3 0.45
0.45-12-0.6 0.45
0.45-12-0.9 0.45
0.45-12-1.2 0.45
0.45-12-1.5 0.45
0.45-12-1.8 0.45

0.48-0 0.48
0.48-6-0.3 0.48
0.48-6-0.6 0.48
0.48-6-0.9 0.48
0.48-6-1.2 0.48
0.48-6-1.5 0.48
0.48-6-1.8 0.48
0.48-12-0.3 0.48
0.48-12-0.6 0.48
0.48-12-0.9 0.48
0.48-12-1.2 0.48
0.48-12-1.5 0.48
0.48-12-1.8 0.48

0.0 193.55 0.00

0.3 193.55 58.06
0.6 193.55 116.13
0.9 193.55 174.19
1.2 193.55 232.26
1.5 193.55 290.32
1.8 193.55 348.39
0.3 387.10 116.13
0.6 387.10 232.26
0.9 387.10 348.39
1.2 387.10 464.52
1.5 387.10 580.65
1.8 387.10 696.77
0.0 193.55 0.00

0.3 193.55 58.06
0.6 193.55 116.13
0.9 193.55 174.19
1.2 193.55 232.26
1.5 193.55 290.32
1.8 193.55 348.39
0.3 387.10 116.13
0.6 387.10 232.26
0.9 387.10 348.39
1.2 387.10 464.52
1.5 387.10 580.65
1.8 387.10 696.77

*: X represents water-binder ratio, Y represents fiber length of polypropylene fiber (PPF), Z represents fiber volume fraction of PPF in specimen.
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Table 2 Comparison table of relative flow spread of fiber

reinforced mortar between this work and
literatures[8, 15]

Relative flow rate/%

Type of Mortar
1=60 1=300 1=700
L 104(=0.45) 67(r=0.45) 52(r=0.45)
FRAAM in this work
99(=0.48) 63(r=0.48) 46(r=0.48)
PPF mortar'®] 91 74 61
Glass-fiber mortar!'®! 83 65 26

r represents water-binder ratio.
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Table 3 Comparison table of relative bending strength of
fiber reinforced mortar between this paper and

literatures
Relative bending strength /%
Type of Mortar
1=60 1=300 1=700

o 98(r=0.45) 100(r=0.45)  125(=0.45)

FRAAM in this work
108(r=0.48)  160(r=0.48)  277(r=0.48)

PPF mortar 157 167 133
Glass-fiber mortar''”! 157 183 120

Bl 6 2 I XU 38 B B2 o PR S8R B o T
GEBIL 6%), 1524 1353 350 A7), UK TR IF 46
TR, X5 R R A T . R R
I/NT 350 B, AF4En#iRLr, THELEH, wE
7a N, YRS TWPIKIIFERERE J), R
JE 585 L B ATT 5 R P T AR, 4 1R 14=350
i, AFAEAAE S HIHEE NS E, SR
W2 MEkiE, Wk 7o Bias, MBS TP K it
JR AR 0 U 5 A0 7 ek

XL 5 I 6, fE =350 A, PiIE
S SRS A S AN S P E WA YD R
PR FE U . 3R 4 AR TAE 5 SRS, 15]H 4F
Y 3 R D IR AT P SR B X B . 7E 1260+ 300 F
700 B, PPF Bk Wb 3 (1 A Bt e ik 45 K T
PPF /KR Hb 3K AL RS £ 4 /K YD H o BRIl PPF XAk

RS IR LE B AR FHEA X BN B RIEH
—ETRE RS, T PPF I3 2T 4 5 /K Ve b3
(1995 AR FE U BE I 25, J5 DRI 41 4 SRR D JR 1)
R THI 6 45 K e b 3 B R, i £ 4 5 7K YR D 3 1)
RMHEIGHAE L, FHPURBRENSETEHE.
BRI R A ) (1 SR TR o 3 X BE 2 sk 3550, SRR TR
FLBE VT Na,SiOs (1 sk /K 1 F RN e 00 46 7k FEE 1)
(Si04) P,

24
<
2
5 22
=
o
ot
@
220
A - 1 a N
g ) | | N
g o N
S 18 1 i . ©
© Region I: Region2 | Region 3 RN
I<100: 100<</<<350 ! 1>350
16 1 1 -

0 200 400 600 800
Reinforcing index

K6 LFEI O ID BT R R FR 8 S PR SR 98 &R
Fig. 6 Relationships of /-compressive strength of FRAAM

Rkt Bl e
(a) 0.45-6-0.3 (b) 0.45-12-1.5
K7 EFYER IR R S BT B S il A W T 7R 35
Fig. 7 Section morphology of specimens of FRAAM after

flexural damage

® 4 AIESCHEKS, 15| P A4 RAEMNERE
XFEE
Table 4 Comparison table of relative compressive strength
of fiber reinforced mortar between this work and
literatures[8, 15]

Relative compressive strength /%

Type of Mortar
1=60 1=300 1=700
L 100(r=0.45) 104(r=0.45)  94(r=0.45)
FRAAM in this work
98(r=0.48) 108(r=0.48)  94(r=0.43)
PPF mortar ¥ 94 87 70
Glass-fiber mortar 98 96 55
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