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ABSTRACT

Keywords : Wood frame construction, Two-by-four (2 x 4 )system,
Post-and-beam system, Glulam, Fire resistance,

Char layer

There are several advantages associated with wood frame
construction (WFC), light-weight and strong, convenient and fast
construction, compatible to any foundation, excellent energy conservation,
resistance to earthquake...etc. However wood is naturally organic
materia, it is instinctually combustible. Therefore WFC is mistaken as
“without fire-resistance” or “ lack of fire safety” by the general
Taiwanese people who used to live in reinforced concrete construction.
Actually the measures using bigger profile timber for structural elements,
application of fire compartment, fire retardant material and sprinkler

system can provide the fire safety level as other construction.

Based on the environmental sustainability policy, “green building”
has been one of administrative plan in Ministry of Interior. The “green
building” performances of WFC, in terms of energy conservation and
reduction of carbon dioxide, are excellent among all types of construction.
However for most of customers, about the performances regarding

durability, fire safety and other safety issues are most worried.

In text of fire protection, there are already severa basic requirements
to provide the minimum level of fire safety. These provisions based on

the practical consideration about life and property protection are probably

X1
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regarded as technical barriers for WFC. The Building Technical
Regulation (BTR) which dealing with the major part of fire safety design
has been undertaken the overall amendment in recent years, including the
requirement of fire resistive construction is more flexible for WFC if the
main structural elements are fire-rated as specified. The Code of Practice
for WFC Design was well developed and drafted by Architecture and
Building Research Ingtitute (ABRI) and issued by Construction and
Planning Agency (CPA) on May 2003. The Codeis used as a guideline or
manuals for architects, professional engineers and builders, even for
building control officials. However the Code is still hard to popularly
apply in the case for lack of provisons regarding fire protection.
Therefore the codes on fire safety for timber frame construction was
developed through the detailed review on severa oversea regulations and
codes, mainly Japanese and American, as well as the drafts of previous
studies in recent years. Besides, the works on the verification of fire
resistance performance of glulam was planned and conducted in this
project. Several comments on approving the fire performance of fire-rated
construction used in timer frame construction were provided for

suggestions.
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ArBLVESIHEERERER I E R ER AL B G
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A E YISO 834 2 R b M MATH| T2 R Ao B 0 B %
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A (e o) b=B-2pt,d=D - 2pBt
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He B L A& F (inch/hour) »t 2% (hour) -
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2514 AHp Ll B ER

Bk ok FocR % R R
(hours) (inch/hr) (inch)
1 1.80 1.80
15 1.67 2.50
2 1.58 3.20

AW A E (AITC) « £ B & 8 5 £ 45 §
(AF&PA)~ 2 M2 A1 45 ¢ (ASCE) % % ¥ B i 54 %
BEHLARET RN BB A 3 0 B el

(4™ ;435 2 o
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t=254z04— (E)] (= & PHgEps)

birh di®® zifE Bl (F54)

A g o Ha ol Eor ()Rl e T N E 2
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t=2.5470[3- (E)] (o & s )

b
t=2543-CC 1 (=& waps)

b it L% difito 25 PE Al (F54)
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%52 3FR/AGL

Member Capacity K&
Bending Moment Capacity ° in-lbs. 2.85
Tensile Capacity - in-lbs. 2.85
Compression Capacity - in-lbs. 2.85
Beam Buckling Capacity - in-Ibs. 2.03
Column Buckling Capacity - in-1bs. 2.03
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A A =290 0.80
o i HEERESH > 290 0.70
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BREAE *H =450 0.50
FEAT & =290 0.67
e L A EERESH =290 0.64
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R 5 0.80mm/min> @ T 32 Fivig R FER A 110
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24F-V4 = & - iz ¥ % B 2001-NDS % 16 % 2 %> # i 4
Lol 2 U A A S U T

ETTRS

- A g A HRr 10 B & 2 A s s H#a 4 %
171mmx381mm (6-3/4”X15”> o B # '1”:7;:’ -1:4‘\ ﬁ‘: =\ ,H_ E R é
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(=) #% A+

AR F L N e Rk ERERL G
AL 4 5 2400psi o 3 E KW 10k 2 9K B 2 F b
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AP LR S S A 2 T

£ 4 5 16200-1bf 2 13100-1bf - 5 B 3+ 5 & 4o #7575 -

ELSATEARE S HE RS

When Test Span is 150 in. (144" clear span + 6" bearing at

each end)

Lamination thickness (in.) = 11/2 11/2
No. of lams = 9 10
b (in.) = 6.75 6.75
h (in.) = 13.500 15.000
L (in.) = 150 150
Cv= 1.000 1.000
CL= 1.000 1.000
Fb (psi) = 2,400 2,400
Fb' = Fb Cv or Fb CL (psi) = 2,400 2,400
S(ind= 205.0 253.1
| (in.%) = 1384.0 1898.4
M = Fb'S (Ibf-in.) = 492,075 607,500
Pa = 4Ma/L (Ibf-in.) = 13,122 16,200
P used for fire tests (Ibf) = 13,100 16,200
Fire Test Design

Bn (in./min) = 0.025 0.025
t (min) = 60 60
Beff (in./hr) = 1.80 1.80
Beff (in./min) = 0.03 0.03
Lamination thickness (in.) = 11/2 11/2
No. of lams = 9 10
b (in.) = 6.75 6.75
d (in.) = 13.500 15.000
L(in) = 150 150
fire endurance (min) = 60 60
reduced b (in.) = 3.15 3.15
reduced d (in.) = 11.70 13.20
reduced S (in.%) = 71.9 91.5
Fb (psi) = 2,400 2,400
KL = 1.08 1.08
Cv= 1.00 1.00
CL= 1.00 1.00
Fb' (psi) = 2,400 2,400
2.85Fb' (psi) = 6,840 6,840
M (Ibf-in.) = 491,572 625,696
Actual/Design => 1.0 1.00 1.03
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FIE BEHATFRED LR

Criteria check = NG OK
Applied load at fire tests

P (Ibf) = 13,100 16,200
M (Ibf-in.) = 491,250 607,500
Check

P (Ibf) = 13,100 16,200
M (Ibf-in.) = 491,250 607,500
reduced S (in.%) = 71.9 91.5
fb (psi) = 6,836 6,641
Fb' (psi) = 2,400 2,400
2.85Fb’ (psi) = 6,840 6,840
2.85Fb' > fb OK OK

% ASTM E110/UL 263 it 7 — | i 4e f e 138 5% » B ¢ 4
FARERNEE IR SR L ol -E i B
ok A )3

A LI R

BB R A 2

Js}tf_jﬁlg;%‘g,g«t hr B T E oo

(r) #% %%

B 5 A BENRENIEHREFLERLTLNT 0 H R
VEEEFRFTREN AL THERE S HEY A 54 A2

B o G MR A e

CEEEEEE T (b)sa4e i
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