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ABSTRACT

Fire load in buildings greatly contribute to the time and scale of fire according to the type and quan-
tity of the fire load. Because bookstores have a large quantity of fire load compared with other build-
ings which may lead to large scale fires, however, their heat release characteristics have been hardly
investigated. In this study, to obtain the data applicable for the performance-based fire safety design
of bookstores, the specimens representing stacked fire loads were heated in a furnace in compliance
with the standard heating curve of 1SO834-1:1999 to investigate their heat release characteristics.
From the experiment result, the combustion velocity and heat release rate required for performance-
based fire safety designs are obtained.

Key words : Bookstore, Live fireload, Combustion characterigtic, Fire safety design
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Table 1. Outline of the Specimen
Test Specimen Heating Time Book Shelf Book
No. (min) Dimension (cm) | Mass (kg) Type Size | Mass (kg)
1 Wood shelf, 1 15 50 x 23 x 30 Techrical
2 column (with rear 30 (Wood Plate 6 book A5, B6 8
3 plate) + books 45 thickness: 2)
4 Stedl shelf, 1 .
C Technical
5 column (with rear 30 46 x 20 x 26 12.6 book A5, B6 8
6 plate) + books 45
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Figure 4. Burning area of the books (side, unit: mm).
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Table 2. Mass Reduction Ratio of Specimen
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Figure 5. Relation between the heating time and residue of
the specimen in the tests 1~3.
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Figure 6. Relation between the heating time and residue of
the specimen in the tests 4~6.
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Test Specimen Heating Time Mass (kg) Mass Reduction
No. (min) Before Heating | After Heating | Mass Reduction Reatio (%)

1 | wood shelf, 1 15 14 10 40 29

2 column (with rear 30 14 5.4 8.6 61

3 plate) + books 45 14 84 56 40

4 | qed s, 1 15 6.4 16 20

5 column (with rear 30 44 36 45

6 plate) + books 45 36 44 55
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Table 3. Burning Velocity of Specimen

AAEol Aet AP A 51
Start 15 30 45 Spefctimen C(I)mbustifon
0 min €3 o €3 mi after 0SS 0
heating U= min mn T test  specimen
1.6kz 1 1 1 (lfgm) (k‘i”)
Testd [ | 1) 16
| | |
1.6kg 1 Zkg 1 | .
Tests [T 1 13607 “
| | |
16kg 1 2kg 1 OBfks 1 e
Test3 ] ] 1 440Q+@+@ 0.8

Figure 7. Residue of the specimen after tests and estimated
combustion loss by time (sted shelf, tests 4~6)
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Figure 8. Outline of the burning surface of the specimen
in the tests 4~6 (unit: m).
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Test . Heating| Effective Heding | .\ cion | Velocity 1m width of 1 Column
No. SpeCI men Ti me Time for Con.']buﬁlon Loss (kg) (kg/ml n) Bookshdlf (kg/mln X m)
(min) Loss (min)
Average Average
1 Wood shelf, 1 0~-15 15 4 0.2667 0.5797
2 | column (with rear | 15~30 4.6 0.3067 - 0.6667 -
3 | Pplae) +books 95 4g 30 16 0.0533 0.1159
4 | sed seif, 1 | 015 16 | 01067 0.2319
5 | column (with rear | 15~30 15 2 0.1333 | 0.0978 0.2899 0.2126
6 | Plae)+books |35 45 08 |00533 0.1159
J. of Korean Ingtitute of Fire Sci. & Eng., Vol. 25, No. 5, 2011



52 =

[SRLE

Table 4. Heat Release Rate Per Burning Surface Area of Specimen
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