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ABSTRACT

In this study, in order to improve the fire resistance performance of structures in case of fire in buildings and structures,
PVA fibers and the Z.O particles combined with mesoporous nano silica (MSNs) were mixed with cement mortar, and
the specimen was exposed to a temperature range of 20~1100C. Then the residual compressive strength and weight change
rate were measured to determine whether the fire resistance performance changed. As a result of the study, it was found
that mixing mesoporous nano silica and PVA fiber together did not contribute to improving the fire resistance performance
of cement mortar. On the other hand, mixing 0.5% of mesoporous nano silica and 0.1 vol% of PVA fiber showed the best

improvement test results, showing that it was advantageous for fire resistance performance.
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Fig. 1. Number of fires by location in Korea (Statistics Korea,
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Table 1, Physical properties of cement
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Fineness Setting Time (hr) Compressive strength (MPa)
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3.15 3475 3.92 454 295 44 4 59.3
Table 2. Chemical properties of cement
SiO, Fe, 0, o AL, 0, MgO 50, N
‘ ‘ : Loss On Ignition
%) (%) (%) (%) (%) %) °
20.5 34 62.3 50 3.6 2.1 2.4
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Table 3. Properties of Mesoporous Silica Nanoparticles

Pore Diameter Bet Surface Area Pore Volume Tap Density
(average, nm) (average, m?/g) an’/g) (g/em?)
~2.54 1,235 0.81 ~0.15

(b) TEM & Mapping Image

(c) BET

Fig. 2 Appearance and properties of MSNs

Fig. 3. SEM images of MSNs

Table 4. Properties of PVA fiber

Fig. 4. Appearance of MSNs after heating
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Table 5. Mixing ratio
MSNs PVA W/B Mixing (kg/m®)
(%) (%) (%) W C S MSNs PVA
0 0
0 0.1 100 0 0.1
0.2 0.2
0 0
0.5 0.1 995 05 0.1
50 50 300
0.2 0.2
0 0
0.1 0.1
1 99 1
0.2 0.2
M sili PVA Fiber Content
ESOPOI‘OUS‘ II Ica | > (0%' 0-1%‘ 0.2%)
Nanoparticles (1:0.1vol%, 2:0.2vol%)
MSNs Content Polyvinyl Alcohol
(0%, 0.5%, 1%) Fiber
Fig. 6. Combination notation
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Fig. 7. Heating curves
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Residual strength ratio(%) = U—U @)
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o]7]A], o, : Compressive strength before heating

o, : Compressive strength after heating
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Fig. 11. Flexural strength test result before heating
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MOPO 41.80 28,16 33,31 24,64 20.16
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MOP2 3813 31.97 33,31 2924 21.48
MO.5P0 39.25 30,77 36.03 30.60 21.16
MO.5P1 35,95 30,91 29.84 2292 16.24
MO.5P2 3797 3411 31.28 21.96 16.24
M1PO 36.33 31.89 36.43 19,76 17.04
M1P1 3797 3357 32.96 19.57 15.28
M1P2 34.00 30.64 2891 16.21 15,52

Table 7. Residual compressive strength ratio

Samples 20°C 200°C 500°C 800°C 100°C
MOPO 100 67.37 79.68 58,95 4823
MOP1 100 89.19 84,19 7272 5470
MOP2 100 83.85 87.34 76.68 56,33
MO,5P0 100 78,40 9178 77.96 53,91
MO,5P1 100 85.98 83.01 63,76 4518
MO.5P2 100 89,82 82.37 57.83 42,77
M1PO 100 87.78 100.26 54,39 46,90
M1P1 100 88.41 86.80 5154 40,24
MiP2 100 90,12 85,02 4769 45,65
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Table 8. Weight loss ratio after heating

Samples 20°C 200°C 500°C 800°C 1100°C
MOPO 0 0.47 6.58 7.29 9.83
MOP1 0 0.49 6.14 6.45 8.06
MOP2 0 1.19 757 8,56 9.57

MO,5P0 0 1,19 713 788 8.89

MO,5P1 0 0,52 723 8.07 8.27
MO.5P2 0 0.49 6.338 8,66 862
M1PO 0 1.08 6.50 6.99 8.10
M1P1 0 0.36 6.03 7.95 876
M1P2 0 0.49 572 8.00 928
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Fig. 16. Weight loss ratio after heating
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