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Analysis of Bending Performance of Built-up Beam Headers™

Sang Sik Jang**" - Yun Hui Kim** - Young Ran Park*?
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ABSTRACT

To obtain design data for built-up beams used as headers in light-frame timber construction,
three members of 2 X 6 (38 X 140 mm), 2 X 8 (38 X 184 mm), 2 x 10 (38 X 235 mm) and 2
x 12 (38 x 286 mm) were built up as specimens of bending tests. The bending strengths of
built-up headers were obtained through bending tests of these specimens, and it was considered
that span tables can be calculated for various loading conditions based on the bending strengths
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of built-up headers. The bending strengths of built-up headers were determined as the bending
stresses at 10 mm deflection of specimens from the results of bending tests of built-up beam

specimens. Span tables for built-up headers were considered to be obtained by assuming five load-

ing conditions for headers used in exterior walls and two loading conditions for headers used in
interior walls. Among these 7 loading conditions, 5 loading conditions applied to headers in ex-
terior walls included dead loads, live loads and snow loads and 2 loading conditions applied to
headers in interior walls included dead loads and live loads.

Keywords: built-up beam, header, bending, span table
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Edge distance=50 {Unit: mm)

/

Edge distance=50

a) Cross section of built-up beam

End distance=50 End distar)\z;mso
4+ 4 |-_Edge distance=50
+ + | TEdge distance=50

b) Top surface of built-up beam
Fig. 1. Method of nailing in one line for built-up beams.
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Table 1. Composition and dimensions of built-up beam specimens
Dimension of . Spacing between
Symbol members Fastening method Span (mm) fasteners (mm)
Al 2 X6 Nail 2,400 100
A2 2 X6 Nail 2400 200
A3 2 %6 Nail 2400 300
Bl 2 X6 Adhesive 2400 200
B2 2xX6 Adhesive + nail 2,400 200
B3 2 %6 Adhesive + bolt 2,400 200
Cl 2 X8 Nail 2,400 200
C2 2 X 10 Nail 2400 200
G 2 X 12 Nail 2400 200
D1 2 X6 Nail 1,800 200
D2 2 x8 Nail 1,800 200
D3 2 x 10 Nail 1,800 200
D4 2 X 12 Nail 1,800 200
x 184 mm), 2 x 10 (38 x 235 mm) % 2 x 12 (38 Alsleiot,
x 286 mm) F-AE 344 AHAM 2HEE AR ZHEEY g 3 AFE& KS F 21509 E4Z24
o o]E2 Fig. 13 2 oz 1d & uE Aol st 1/37 37 E Alg ¥Hs 4E31d
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At Zrzhel HA Aol tiste] Hzte] 1.8 m % 3t7] $sle] A9 F4 k5ol LVDTE A5t
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A, = H#8% 22 (mm)
— AbzbH ] U] (mm)

3.1. £(MOR)

ol

L

ZHRO| e @ Aoy 73 shE-Hg A
Eoll A stz el of 10% 2 40%cl sigat= st
F(Pio 2 Pa) 3 B9 (A B Ay)ZHE 3 &AA
T(MOE)E Al4tatelar félEHOFé'(Pmax)._&-rEi 1}
A4 (MOR)E A Jé} itk YR FPEE A
27l fleke] Fr]g 2HE Y AR SAE 10 mm
Aﬁ—!_xgg}omlr oﬂg T;(H4 E A AF r}_t_,jaL x{x]

ofy

3]

o] 7)ol of - EA7L
A71A e S 7] Uﬂuol‘?} 10 mm
Aol &= &% afel 1 Hof| dAyeE= &
He g 2HE ]9 ¥ ( bending strength
of built-up header)Z ﬂ'“ } sh=

Z¥7r o) A g He| 3k d Al A2 BE dojx
3 4 A5 (MOE), A5 (MOR) 2 A=+
Table 29} v}, Table 2914 & B4 A1 2 g A
A A del digh Al@Aze] HiEHojn 3
57H A AHARE AFHLE A
Joll olaod 5% &+gHA] (the 5" percentile)
]‘/P 5% 3teHXE 3] e Ao
& 1 WHE ST 2] ek Rk A A

]
gl

g
)

S

ol
> oot

)

L3

oli
L

|
o

fﬂL

F

HU
o
~

n o)

1o

>

%

o

o

fou

- kel

Table 2. MOE, MOR and allowable bending
stresses for built-up beam specimens

symbl (MOE, - MOR i s
(N/mm?)
Al 13,270 401 17.2
A2 13,202 419 163
A3 12,464 383 142
Bl 12184 424 160
B2 12905 427 168
B3 11,908 406 157
] 11,978 388 157
2 12,619 375 155
(03] 11373 362 145
D1 12611 402 165
D2 12339 391 159
D3 11,194 397 145
D4 11,983 385 141
A A Ay B dl o2 HE ANES AT
7] 18 T HE AAE] A B4 A AAHe) o
g wEtrty] flete] 4 ()28 E 5% et &
T35
E),allow = fb.l() - 16455 (3)
017] }VL Fbullaw = % 1- N/mm
Foo = 10 mm A4 # 2] Pt
(N/mm®)
5 = %éﬂ Z}(standard deviation) (N/mm?)
3.1.1. & 740! =gH9 & 4&0 olxlis=
A
ol 7445 100, 200 2 300 mmE 3 H o] =
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2 MORS| sl A= 5o) 7140] 2 &S 74 @
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Fig. 2. Change of bending strength of built-
up beams in accordance with nail spac-
ing (Member dimension: 2 x 6, Span:

Bending strength (N/mn?)
b=

2,400 mm).
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Fig. 3. Effect of fastening method on the bend-
ing strength of built-up beams.

31.2. Yol 89 & 950 DX =
st
Flg 3L 248LH}H40] Eg] .@701—_1,2_01] U] ‘]_‘E
GFE G A ALE o 2Yne) ¥
s £ 92 4 g sow et 4%
A o) Ahgo] 2] BT GRE FolM B
F 9 BAES FR ASE gsgol g7
Ao GO % JFS W AX ke HOoE

o w8 e

20
€

1
E1s
E
Z
£
2 10
[+]
®
@
(=]
1=
2 s
[
@

o 2x10 2x12

Member dimension
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bending strength of built-up beams.
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3.1.4. A7to] zE29 & 950 nlxle g

Table 2014 B 2 x 6 (38 x 140 mm), 2 x 8 (38

x 184 mm), 2 x 10 (38 x 235 mm) B 2 x 12 (38
x 286 mm)¢] FA =5

of thate] 4 7HE 2,400 mm
(Zhzh AlEHE W E AL Cl C2 2 C3)= 3 Af-9
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Table 3. Applied loads in accordance with conditions of installation for headers  (Unit: kN/m)

Ground snow load (KN/m?)

Locati Loading 05 10
ocation "
condition Width of building (m)
6 8 10 6 8 10
a 66 73 80 81 88 95
b 134 158 183 149 173 198
Exterior walls c 186 228 270 196 243 285
d 201 243 285 211 258 300
e 300 383 460 321 398 475
Width of building (m)
6 8 10
Interior walls f 105 140 175
g 217 287 357

1, 800 mm (ZZ AlgH HE DI, D2, D3 2 D4 = T MR FEsta Ut 9dd AR HE FH e
A
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o & X}O]ﬂ ge e ¢ 5 Uk B 2 vy gelg e AMstES AXstefof
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