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Abstract

Polymer modified cement mortar (PCM) can improve the performance of adhesion strength, flexural strength,
chemical resistance, etc., compared with cement mortar, and is widely used when repairing RC structures. However,
PCM causes a burst in an environment with high temperature and fire rate, which causes problems in the stability of
the structure. In this study, for the purpose of developing explosive reduction PCM, the polymer mixing ratio 1s 2%, 4%,
6%, the fiber length is 6mm, 12mm, 6+12mm, and the PP fiber mixing rate is 0.05 Vol% and 0.1 Vol%. Furnace heating
experiment (600C, 800C) was carried out. As a result of comparative analysis of the explosive properties, it was
confirmed that the explosive reduction effect due to the fiber incorporation was insufficient when the polymer mixing

amount was 6% or more.
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Table 1. Properties of silica sand

mm/ Specific  Absorption 1:2
Mesh micron gravity rate (%) FM mix

No5  20~30 0.85~0.6 2.94
2.61 0.91 2.34

No.6  30~60 0.6~0.25 2.04
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Table 2. Properties of polymer

Property Specification
Appearance white
Solid content 99.3%
Ash content 13.3%
Bulk density 461kg/m?
Particle size Max. 4% over 400um
Minimum film 4

forming temperature
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Table 3. Properties of polypropylene fiber

Melting Tensil

Length Diameter Specific

: point strength
(mm) (um) gravity ) (MPa)
6.0, 300 or
190 25 0.91 170 more
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Table 4. Mix proportion of PCM

Unit Weight (kg/m?)
Specimens W/C

W C S Polymer

VAE 2% 10.26
VAE 4% 05 256.4 5129 1538.8 20.52

VAE 6% 30.78
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Figure 1. Heating method

Table 5. Factors and levels

Factors Levels
Addition ratio of VAE (%) 2, 4,6
Length of PP Fiber (mm) 6, 12, 6+12
Addition ratio of PP Fiber

(Vol%) 005, 0.1
Heating temperature (C) 600, 800
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Figure 2. Results of slump test
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Figure 3. Results of compressive strength
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Table 6. Results of moisture content
VAE 2% VAE 4% VAE 6%
0.05
Vol% 4.67 4.36 4.26
6mm o1
Vol% 453 4.25 4.26
0.05
Voi% 461 4.48 4.56
12mm 01
Vol% 462 429 4.41
0.05
Voi% 453 411 4.45
6+12mm o1
Vol% 4.25 423 4.40
Table 7. Seperate of spalling grade
Grade A B C D
Spalling
degree
_ only under 1/3 1/372/3 over 2/3
Division Crack Spalling Spalling Spalling
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Table 8. Spalling property of PCM after fire test (600°C) Table 9. Spalling property of PCM after fire test (800°C)

600°C VAE 2% VAE 4% VAE 6% 800C VAE 2% VAE 4% VAE 6%

0.05
i
0/0 0/0
6
m6m ,,,,,,,,,,,,,,,,,,,,,,,,, mm
0.1
0.1 Vol
Vol %
%
0.05
0.05 Vol
Vol %
%
12
2m mm
m
0.1
0.1 Vol
Vol %
%
0.05
0.05 Vol
\£/0| %
6+12 6+12 .
mm T mm
0.1 0.1
Vol Vol
0/0 0/0
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Table 10. Spalling grade

6 mm 12 mm 6+12 mm
0.05 Vol% 0.1 Vol% 0.05 Vol% 0.1 Vol% 0.05 Vol% 0.1 Vol%
VAE 2% - - - - - -
600C VAE 4% A - - - A A
VAE 6% B B B A B A
VAE 2% B B A A B A
800C VAE 4% B A B A B A
VAE 6% D C B B C B
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