Journal of The Korea Institute of Building Construction pISSN 1598-2033
Vol. 23, No. 1, pp. 23-33 / February, 2023 elSSN 2233-5706
https://doi.org/10.5345/JKIBC.2023.23.1.023 www.jkibc.org

Research Paper
A20 =5 AL HEE X8 HEM 7|S<] Eet Ed

Charring Properties of Glued Laminated Timber Columns using Domestic
Larch Exposed to High Temperatures

oS’ - HRH' - UNEB?

An, Jae-Hong' - Choi, Yun-Jeong™* - Kim, Se-Jong®

!Senior Researcher, Department of Construction Test & Certification Center, Korea Institute of Civil Engineering and Building
Technology, llsanseo-Gu, Goyang, 10223, Korea

“Research Official, Research Planning and Coordination Division, National Institute of Forest Science, Dongdaemun-Gu, Seoul,
02455, Korea

*Corresponding author ABSTRACT
Choi, Yun-Jeong
Tel : 82-31-910-0568

Itis widely known that the level of fire resistance of wooden structure is determined by a charring rate

or charring depth, and these are adopted for fire design. In this study, specimens of domestic larch

E-mail : yjchoi@kict.re.kr column with a lamination wooden type were prepared and the fire resistance properties such as the

charring depth, load ratio and the specific charring rate suggested by EN Code investigated. Test results

showed that as expected, the weakest part was the corner of the column, so that the charring depth of

Received : October 26, 2022 the corner was deeper than the other parts of the column. For the load ratio less than 0.9, it had little
Revised :December 31,2022 effect on the charring depth.
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(a) Residual cross section of timber column exposed to fire (b) Cross section of timber column after fire test

Figure 1. Charring layer of timber exposed to fire
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Figure 2. Fire resistance design concepts for timber members
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Table 1. Design charring rates 5, and /3, of timber

. Minimum density Charring rate
Material 3
(kg/m’) So(mm/min) Ba(mm/min)
' ) , ‘ , 290 0.65 0.70
Glue-laminated softwood timber, Solid or glue-laminated hardwood timber
450 0.50 0.55
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Figure 3. Standard time-temperature curve
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Figure 4. Fire resistance test of timber column members
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Figure 5. Charring depth measurement of specimen
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h = A3 A @A =o](mm)

Table 2. Fire resistance test specimens and test results

Specimen Specimen size(mm) Te.st(HeaFing) Fife resis.tant Test load Load ratio Displacement ~ Charring depth
(W x D x H) time(min) time(min) (kN) (mm) (mm)
C-L-1 116 218.7 1.3 33.12 89.5
C-L-2 120 151.4 0.9 2.16 87.4
C-L-3 300 x 300 x 3,000 120 120 117.7 0.7 3.01 87.5
C-L-4 120 100.9 0.6 0.52 87.8
C-L-5 120 84.1 0.5 2.87 87.8

¥ Specimen Name : C(Column)-L(Load bearing fire test)-1~5(Load ratio 1.3~0.5)
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Figure 6. Behavior of specimen time-displacement
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C-L-4 0.6 87.8
C-L-5 0.5 87.8
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Figure 7. Behavior of specimen charring depth
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Figure 8. Behavior of specimen by load ratio
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