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Fire Resistance of Glued-Laminated Timber
— Bending performance of glued-laminated timber
bonded with aqueous polymer-isocyanate adhesives —

(Research note)
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Table 1. API L UNRF £ Rt > 8% 41

Conditions of bond of glued-laminated timbers

Clamping condition

MA—h— .
R A (AP1I) B (AP1I) C (API) D (API) E (API) F (RF)
Maker
Wi (cm) 15X 30X 450 15X 30X 450 15X 30X 450 15X 30 450 16.5X 30 465 15X 30X 450
Dimension 15X 40450 15X 40X 450 15X 40X 450 15X 40X 450 16.5X 40X 465 15X 40X 450
73IT%R 28 2 & _ 4 D RAE _ _
Grade of laminae I grade I grade include INgrade
73t %
73 FEAE (%) 12~16 9~15 6~9 - 4~8.5 -
Moisture content
EH# &
ﬁl-ﬁ*ﬂiﬁ]ﬁﬁ: 100:20 100:15 100:15 100:15 100:20 100:15
Resin : Hardener
¥
BANETE 300g/nf 300g/m’ 250~300g/d|300~350g/m’ 280/ 400g/nd
Content of glue
ﬁﬂﬁm}ﬁx 25 25 15~20 PN 14~17 -
Assemble time(min)
E&EEN
) # 8 kgf/cn’ 8 kgf/co 1 O kgf/cm’ 1 O kgf/cnt 1 Okgf/cnf 1 2kgf/em’
Clamping pressure
E
m§M(§M) 16 16 8 1 15 16
Clamping time(H)
FHSRE 30~35T 30~35T 25T 30T 23~32T 30C

APl I KMEHF— A4 0T A~ bR (Aqueous polymer-Isocyanate adhesive)
RF DLl )= 7 x ) — WS RIEIGHE R (Resorcinol / phenol formaldehyde adhesive)
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Fig. 2. #&300mm, WMAFERKL.0 (E4I20.92) 28135 T-bii, OBBELER
KEFRH OBEER
Time-displacement curves of 300 mm height beams and 1.0 load coefficient loading
except E showing 0.92.
Legend : A-F represent makers.
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Time-displacement curves of 300 mm height beams and 2.0 load coefficient loading
except E showing 1.83.

Legend : A-F represent makers.
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Time-displacement curves of 400 mm height beams and 0.5 load coefficient loading
except E showing 0.45.

Legend : A-F represent makers.
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Time-displacement curves of 400 mm height beams and 1.0 load coefficient loading
except E showing 0.91.

Legend : A-F represent makers.



Table 2. APUARIH DR K KBRS R
The results of fire test of glued-laminated timbers bonded with aqueous polymer-isocyanate adhesives
7 & METE EERA—-A - HEEM) | ZBIAER | ¥ RH R mit &K
Load Naker Load factor | Moisture Modulus of During Charring rate(mm/min)
content elasiticty time i o & &8
(am) Ckg) (%) (tf/emt) (min:sec) Side Bottom |
A 1. 00 18.0 119.1 42:00 0.56 0.59
B 1.00 23.1 86. 1 41:02 0.52 0.50
3434 c 1. 00 9.0 123.2 58:57 0.68 0.77
D 1.00 9.3 107. 1 55:21 0.65 0. 64
300 E 0.91 8.9 118.2 60:40 0.67 0. 70
A 2.00 18.0 114. 7 20:13 0.54 0.49
B 2.00 19.7 96. 7 22:53 0.56 0.51
6868 C 2.00 10.3 115.8 31:04 0.66 0.68
D 2.00 - 103. 8 36:45 0.59 0.58
E 1. 82 8.6 122. 0 33:09 0.64 0.64
A 0.50 19.0 - 61:54 0.57 0.67
B 0.50 20.6 75.2 66:46 0.63 0.71
3053 C 0.50 10. 8 82.0 71:38 0.69 0.94
D 0.50 8.9 7.7 71:15 0.68 0.89
E 0. 45 9.6 83.3 65:14 0.68 0.75
A 1.00 20.9 89.2 42:40 0.57 0.51
B 1.00 18.1 73.6 37:29 0.60 0.56
400 6105 C 1. 00 9.4 83.8 51:51 0.72 0.93
D 1.400 7.1 73.2 49:08 0.63 0.66
E 0.91 9.2 84.8 59:07 0.68 0.79
A 1.30 18.1 116.4 34:24 0.57 0.51
B 1. 30 13.9 59.8 28:24 0.59 0. 44
7937 - C 1.30 9.2 85.17 42:55 0.72 0.72
D 1. 30 10.7 72.5 30:21 0.66 0.60
E 1.18 8.7 88. 4 42:33 0.68 0.63
a) NREBORBRGELENEDTELRBABTLIELABRLIIBROBTELDOR

The ratio between the testing load and the calculated load with

the original dimension

(ERAT) BRYMOHNE
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Fig. 6. F&400mm, WA EREKL.3 (E#I21.18) (2815 ThbaAE, OBRELER
KERF DR

() = FXiIRBRFILUED - b AROEL L HE
Time-displacement curves of 400 mm height beams and 1.3 load coefficient loading
except E showing 1.18.
Legend : A-F represent makers.
Note: — F ¥ showed an inclination of displacement after 30min.
This test was stopped after about 30minutes because the test piece slipped out
of the support point.
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Fire Resistance of Glued-Laminated Timber
— Bending performance of glued-laminated timber bonded
with aqueous polymer-isocyanate adhesives —

(Research note)

UESUGI, Saburou'?’, MIYATAKE, Atsushi® and HARADA, Toshirou®

Summary

Aqueous polymer-isocyanate (API) adhesives will be used for glued-laminated timber much more in
the future because of its easy handling, low cost and light color. However, this adhesive contains linear
and thermoplastic polymers, and has lower fire resistance than the conventional adhesives such as resor-
cinol. In this study, the bending test was conducted under the fire test condition described in Japanese In-
dustrial Standard (JIS) A 1304 was performed Douglas-fir (Pseudotsuga menziesit) glulams bonded with
commercial APl adhesives produced by five companies.

The results indicated that all glued-laminated timbers with the commercial APl adhesives satisfied
30-minute fire resistance required for the bearing members of wooden construction. In this study, the
during time of glued-laminated timber was affected by the strength of laminae of each glued-laminated
timber rather than the bonding property of individual API adhesives.
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a : IEMEER 5 T DOHEATRE
adhesive layer before fire test

b I MBABZOEAERED "B E,

opened figure or delamination of adhesive layer after fire test

Photo 1. RALIZRDAKMEGE G — 4 V2 74— F RltaEER OHEERO "THE
Opened figure or delamination of Aqueous Polymer Isocyanate Adhesive’s layers

after fire test.



