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In this study, the effect of polypropylene fiber on the freeze-thaw damage of mortar was evaluated experimentally. The
effects of the reinforcing of polypropylene fiber on the compressive and bending performance of mortar after 300 cycles of
freeze-thaw test were evaluated by comparing the normal mortar and the mortar with polyvinyl alcohol fiber. In addition,
the mass loss, relative dynamic elastic modulus, and cumulated pore volume of mortar were measured by each cycle of
freeze-thaw test. As a result, it was confirmed that the fiber reinforced mortar, regardless of the fiber type, was effective
not only in maintaining the performance of the compressive strength and the bending strength but also suppressing the
mass loss after the freeze-thaw test of 300 cycles. Meanwhile, it was confirmed that not only polyvinyl alcohol fibers but
also polypropylene fibers can effectively act to suppress the damage of the mortar by freeze-thaw. However, in order to
improve the freeze-thaw resistance of mortar mixed with polypropylene fiber, it is necessary to increase the bonding
performance with the cement matrix which can be expected from polyvinyl alcohol fiber.
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Table 2. Mixture proportion of mortar

2 A0 AIRA| Mol AMESt M= 2| Z21M HES Table Fiber volume Unit weight(kg/m’)
10 HERD, S5 % A== S2H0/00MS 8= i f::ti’zr)l Water | Cement | Fly ash | Sand | Fiber
8}%2[){ UST= &8 1.01%0 72 IS AISeIRin. 2 Plainl 0.;) 453 963 170 396 0.0
Plain2 0.0 453 963 170 396 0.0
Table 1. Properties of used materials PPM 0.4 s 153 | 96 70 | 39 | 134
Material Property PVAM 1.5 453 963 170 396 | 19.2
Cement Ordinary poﬂ!and cement(OPC), * Plainl an.d Plai1.12: Plain specimen. without ‘short fiber,
Density: 3.15g/cm’, Fineness: 3,200cm’g PVAF: Fiber reinforced mortar with PVA fiber,
Fly ash Density: 2.30g/cm’, Fineness: 3,228cm?g PP: Fiber reinforced mortar with PP fiber.

Type 7, Density: 2.54g/cn?’,
Absorptance: 1.01%

Density: 0.91g/cn’, Length: 12mm,
Diameter: 42.6um, Tensile strength: 482MPa
Density: 1.30g/cm’, Length: 12mm,
Diameter: 40.0um, Tensile strength: 1,560MPa

Fine aggregate

Polypropylene
fiber(PP)

polyvinyl alcohol
fiber(PVA)

High range
water reducer

Polycarboxylic acid-based high-range
water-reducing admixture

Table 3. Table flow and air content for each fresh mixture

D Table flow(mm) Air content(%)
Plainl 180x176 45
Plain2 197x193 7.8
PPM 196x194 7.6
PVAM 173x170 45
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Fig. 1. Compressive strength
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Cumulated pore volume (cc/g)
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