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Fire Risk Analysis of Glass Installed in an Opening

SHX|* - US| |** - O|HEZ*** . TlGod**** . HPFIxx**x
Han, Jiwoo*, Kim, Hyewon™, Lee, Byeongheun™, Jin, Seunghyeon*™**, and Kwon, Youngjin****
Abstract

This is an experimental study that analyzes the fire resistance performance of the types of glass installed in an opening to prevent
a fire from spreading through the opening. The fire resistance test for glazed elements (KS F 2845) was performed on four materials:
laminated glass, general glass, double-layer glass, and toughened glass. To analyze the risk of fire of each glass type, the temperature
prediction of the fire room in the building was analyzed. As a result, the laminated glass ruptured at 617 C, and it was found
to be the most resistant to heat amongst all the glass types. Additionally, the temperature of the fire in the compartment was
predicted to reach 617 T in 3 min. A performance review is required for the glass installed in the opening to prevent the fire
from spreading.

Key words : Opening, Glass, KS F 2845, Compartment Fire Temperature
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Table 1. Percentage of Exteral Flame Spread in Building Fire
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Status

(b) Igniter Opening

Fig. 2. Spread of Fire Through External Opening
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Devision Building Fire Exteral Flame Spread Rate of Exteral Flame Spread
The year of 2013 40,932 1,437 3.51 %
2014 42,135 1,463 3.47 %
2015 44,435 1,424 3.20 %
2016 43,413 1,539 3.55 %
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(a) Uijeongbu Apartment

Sandwich panel construction

Fire origin

Parking
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Studio apartment
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(b) Cross-sectional view and ignition point of the accident
building
Fig. 3. Uijeongbu Apartment Fire
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Table 2. Glass-resistant Test

Devision Explanation
Test Criteria KS F 2845
Test Specimen Size 1,000 mm x 2,000 mm x 100 mm
Test Room Opening Size 0.8 m x 2.0 m

Type of Glass

Taminated Glass, General Glass
Toughened Glass, Double-Layer Glass

Table 3. Order of Fire Resistance Test for Glazed Elements

Test
Order

Sample Preparation Air Block Combine Test Device Start of Test Completion of The Test
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Table 4. Fire Resistance Test for Glazed Elements Test Results

Devision Laminated Glass General Glass

Toughened Glass

Double-Layer Glass

Test Results

Time Temperature Time Temperature Time Temperature Time Temperature
5 (min) : 05 .
Crack ( ( )) 569 (C) 2 : 40 432 - - 5:48 567
sec
Break 7 .46 617 3:26 494 6 : 32 590 5:56 594
Broken Ist Glass Break
Fall Shards of Glass Fly Fall
Form 2nd Glass Break
700 700
600 600 —
G 500 9 s00
= ) — 150834 v —150 834
g 400 // ,,,,,,,, Heating Temperature % 400 / rrrrrrrrr Heating Temperature
E / — Crack o F —Crack
§ 300 f rac g 300 / —Break
£ ——Break £
& 200 g 200 /
100 / 100
0 ‘ . ‘ . ‘ 0 : ; ; ; )
0 2 4 p s 10 0 2 4 6 8 10
Time (min) Time (min)
(a) Laminated Glass (b) General Glass
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600 600
T 500 O s00
b E' — 150 834
§ 400 —I50 834 2 400 ——Heating Temperature
E 200 / ''''''' Heating Temperature g 300 / ——Crack
g- / ——Break =3 / ——Break
& 200 / E 200
100 100 /
0 w w T w 0 ‘ : ‘ : :
0 2 4 6 8 0 2 4 6 8 10
Time (min)

(c) Toughened Glass
Fig. 5. Results of Test

Table 5. Analytical Condition

Time (min)

(d) Double-Layer Glass

Quantity

Fire Model 1 (Housing Facilities) |

Fire Model 2 (Business Facilities)

Temperature Measurement Position

Located in the Middle of the Room

Fire Load (kg/m?)

33.86 | 455
Room Size (W x D x H) [m] 24x3.6%x24
Opening Size (W x D) [m] 2x0.8
Wall material Concrete
Wall Thickness [m] 0.05
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