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ABSTRACT

In Korea, the results of a field survey on the construction of flammable exterior materials implemented
in 2018 revealed that 147,559 buildings belong to this category. It was found that the fire spreading cases in upper
and adjacent constructions are about 3,500 per year, the fires of starting in flammable exterior material are about 1,500 per
year. In this study, we investigated the repair method of buildings constructed by flammable exterior material and conducted
performance verification of each repair materials for prevention of similar fire. In the case of the repair method, a method
of reinforcing with a repair material after removing the existing building finishing material and a method of attaching the
repair material after performing the face finishing are proposed. In addition, we conducted cone calorimeter tests of 6
materials such as fireproof gypsum board, mineral wool, hard urethane foam, ceramic board and ALC panel as dryvit
and repairing materials, and investigated basic combustion performance of that materials.

Keywords : Fire safety, Combustible insulation, Fire spread prevention, KS F ISO 5660-1
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(a) Remove the finishing
material and attach the
repair material

(b) Attach the repair material
to the finish

Figure 1. Repair reinforcement method.
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Table 1. Test Condition of the Cone Calorimeter

Test Method

Test Condition

Heating Method

Radiation, Mass Loss, Smoke Release, CO, CO,

Heating System

Cone Heater

Intensity of Radiation

50 kW/m?>

Heating Time

32 Minutes After Continuous Combustion

Size (W x D x H)

100 x 100 x 50

Flow System

Dynamic (Flow) System

Exhaust Flow Rate

024 + .002 m’/s

Table 2. Characteristics of Various Samples

. Size [mm] . Thermal Conductivity
Division Sample (W x D x H) Weight [g] [KW/m K]
Finishing Materials Dryvit 100 x 100 x 32 81.65 -

Gypsum plaster Board 100 x 100 x 12.5 108.41 .00048

Mineral Wool 100 x 100 x 50 75.03 .00036

Repair Material Ceramic Board 100 x 100 x 32 344.14 .00024
ALC Panel 100 x 100 x 50 265.61 .00036

Hard Urethane Foam 100 x 100 x 50 25.47 .00032
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Figure 2. Schematic apparatus of the cone calorimeter?.
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(a) Dryvit

(b) Gypsum plaster board

(d) Ceramic board

Figure 3. Test samples of cone calorimeter experiment.

(e) ALC panel

(f) Hard urethane foam

(d) Ceramic board

Figure 4. Results of cone calorimeter experiment.
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Figure 5. Results of cone calorimeter (ignition time).
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Figure 7. Results of cone calorimeter (THR).
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Figure 8. Results of cone calorimeter (TML).
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Table 3. Comparison of Mass Reduction Ratio by Material

-upgal - AR

Sample Size [mm] (W x D x H) Weight [g] Total Mass Loss [g] Mass Reduction Ratio [%)]
Dryvit 100 x 100 x 32 81.65 12.47 15.27
Gypsum Board 100 x 100 x 12.5 108.41 20.83 19.21
Mineral Wool 100 x 100 x 50 75.03 2.8 3.73
Ceramic Board 100 x 100 x 32 344.14 6.75 1.96
ALC Panel 100 x 100 x 50 265.61 13.83 521
Urethane Foam 100 x 100 x 50 25.47 16.77 65.84

Table 4. Comprehensive Results of Cone Calorimeter

Sample Ignition Time [s] | Heat Release Rate [kW/m?] Total Heat Release [MJ/m’] Total Mass Loss [g]
Dryvit 48.67 183.12 29.02 12.47
Gypsum Board - 28.05 22 20.83
Mineral Wool - 6.65 29 2.8
Ceramic Board - 5.65 1.12 6.75
ALC Panel - .98 07 13.83
Urethane Foam 47.33 255.89 34.80 16.77
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