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( )

╛ ─ ⌐╟╡ ╟╡ ⅝⌂ ╩ ⌐ ∆╢

⅜☼כ♬─ ╕∫≡™╢⁹╕√ ⱪꜝfi ⌐╟╡ ─ ≤

┼─ ╡ ╖⅜ ╘╠╣≡™╢⅜ ⅜ ╘╠╣╢ ─ │ 1 ⌐ √

⌂™⁹↕╠⌐ ╛ ─ ≢│ ─ ≢ ⌂ 3 4m ─

☻Ɽfi⅛╠ 6 9m ≤™∫√ ☻Ɽfi┼─ ⅜ ╘╠╣ ⌐╟╢ │ ╠╣≡

™╢⁹

╩ ™√ ≤⇔≡│ ≤ LVL ≢│ ◌ꜝⱴ♠

╩ⱨꜝfi☺⌐ ™√з ─ ≤ ╩ ╘≡⅝√⅜ ↓╣╕≢│ ⌂ ─

☻Ɽfi≤⇔≡─ ╩ ⇔≡⅝≡⅔╡ ☻Ɽfi╩ ∆╢√╘⌐│ ⌂

≥╩ √⌐ ∆╢ ⅜№╢⁹

∕↓≢ ≢│ ╛ ⌂ ─ ≤ ─

╩ ⇔≡ ╩ ⇔√ ☻Ɽfi⌐ ⌂ ⌂ ╩ ∆╢↓

≤≤⇔√⁹

│ ─ ≤⇔ LVL ≤ ─ WG ⌐

∆╢ ≤≤╙⌐ ─ ⌐ ╡ ╪∞⁹

ₒ ₓ

⌐ ⌂ ─

◌ꜝⱴ♠ ╩ ™≡ ─ ⅝⌂ ╩ ⇔ → ╛∑╪

╩ ™ ─ ⌂ ╩ ╠⅛⌐∆╢≤

≤╙⌐ ─ ╩ ╠⅛⌐∆╢⁹

⌐ ⇔√ ─

⌐ ⇔√ ╩ ∆╢≤≤╙⌐ ╩ ⇔ ∑╪

╩ ™ ⌐ ⇔√ ─ ╩ ╠⅛⌐∆╢⁹

ₒ ₓ

LVL ה WG ◌◦כ○ ◒♇♥כ◐

Ɽ꞉כⱨ□☻♬fi◓ ►ꜟ♩☺ꜗⱤfi ☺ꜗⱤfi

♃♫◌⁸ ⱱכⱶ
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╩ ™√ з ─ ⌐≈™≡ ╩ ∫√⁹

⌐№√╡ ╩♩♇◕כ♃─ ─ 2 ≤⇔ ─ ≤

─ ≤ ⌂≥╩ ⇔⌂⅜╠ ╩ ⇔√⁹

↕╣╢ ☻Ɽfi╩ 6m ≤ ⇔ ⱨꜝfi☺≤►▼Ⱪ⅜ ↕╣√ ─ →

╩ ⇔⌂⅜╠ 38mm ─◌ꜝⱴ♠ ╩ ™≡ 114 × ∑™ 356mm
─ ─ ╩ ⇔√⁹ ╩ ⌐ ∆⁹

⌐ ∆╢ ⱦ☻ ╩ ⌐ ∆⁹►▼Ⱪ⌐ ™╢ │

─ ↕ ≤ ─ ≤ ╩ ∆╢─⌐ ⌂ 2
╩ ╗ LVL 38mm 12 LVB ≤ ∆╢ ╩ ™√⁹

►▼Ⱪ ⱨꜝfi☺

38.0mm × ∑™ 356mm 38.0mm × ∑™ 65.0mm
JAS ◌ꜝⱴ♠ ◌ꜝⱴ♠

→ꜘfi◓ 90E-290F →ꜘfi◓ 90E-290F
∑╪ 50V-43H ∑╪ 50V-43H

12 ─℮∟ ⅛╠ 2 ⌐ 12 ─℮∟ ⅛╠ 2 ⌐

╩ ╩

ⱦ☻ ₈ⱤⱠꜞכ♪и+ ↕ 110mm ₉ Ɽ꞉כⱨ□☻♬fi◓

►꜠♃fi ₈☿꜠◒♥▫ UR70₉ ◌◦כ○
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ⱨꜝfi☺⌐ ™╢ │ ↓↓≢│ ─ ≢►▼Ⱪ≤ ∂ↄ LVB ╩ ™√⅜

⅜ ↕™√╘ ╟╡╙ ─ ─╒℮⅜ ≢№╡ ─ ⅛╠│

╩ ╕⌂™ LVL ⅜╟╡ ≢№╢⁹

ⱨꜝfi☺≤►▼Ⱪ─ ⌐│ ⅜№╡ ⅜ ⌂ ►꜠♃fi ╩

™√⁹ⱨꜝfi☺≤►▼Ⱪ╩≈⌂←ⱦ☻│ ⱨꜝfi☺─ ─ ≤ ⌂ ─

╩ ≤⇔≡⅔╡ ⱦ☻─ ╘ ↑⌐╟╡ ╩ ⅝ ∑╢╟℮⌐ⱦ☻─ ≤⌡∂ ↕

⌐ ⇔≡ ⇔√⁹ⱦ☻─ ╩ ⌐ ∆⁹

L=110mmה d=6.0mmה =11.5mmה =30mm

з ─ ▬ⱷכ☺≤ ─ ╩ ⌐ ─ ╩ ⌐ ∆⁹з ≢

│ ►▼Ⱪ≤ ─ⱨꜝfi☺╩ ⌐ ⅝ ∑╠╣╢╟℮⌐ ⱦ☻─ ≤Ⱡ☺ ↕─ ⌂╙

─╩ ⇔≡⅔╡ ⅛╠─ⱦ☻⌡∂ ╖≢╙ ⅜ ⇔⌂⅜╠ ⌐ ╖ ≡╠╣╢

╟℮⌐ ⇔√⁹╕√ ⱨꜝfi☺≤►▼Ⱪ─ ⌂ ╩ ≤∆╢ ≢ ⌂ ╩

⇔√⁹
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╩ ™√ ─ ⌐≈™≡ ╩ ∫√⁹

⌐№√╡ ╩♩♇◕כ♃─ ה ⌂≥ ─ 2 ≤⇔ ─

≤ ─ ≤ ⌂≥╩ ⇔⌂⅜╠ ╩ ⇔√⁹

↕╣╢ ☻Ɽfi╩ 8m ≤ ⇔ ⱨꜝfi☺≤►▼Ⱪ⅜ ↕╣√ ─ →

╩ ⇔⌂⅜╠ 38mm ⅔╟┘ 105mm ─◌ꜝⱴ♠ ╩ ™≡ 180
× ∑™ 550mm ─ ─ ╩ ⇔√⁹ ╩ ⌐ ∆⁹⌂⅔

≢│ ─ⱨꜝfi☺ ⌐ ╩ ↕ ⌐ ≢ ╣≡™╢⅜ ↓╣│ ⱨꜝ

fi☺─ ╘─√╘≢№╡ ⌂ │ ↕™╙─≢№╢⁹

⌐ ∆╢ ⱦ☻ ╩ ⌐ ∆⁹►▼Ⱪ⌐ ™╢ │

─ ↕ ≤ ─ ≤ ╩ ∆╢─⌐ ⌂ 2
╩ ╗ LVB 38mm 12 ╩ ™√⁹ⱨꜝfi☺⌐│ ─ ╩ ⇔≡

╩ ╕⌂™ LVL ╩ ™√⁹
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►▼Ⱪ ⱨꜝfi☺

38mm × ∑™ 550mm 104mm × ∑™ 105mm
JAS ◌ꜝⱴ♠ ◌ꜝⱴ♠

→ꜘfi◓ 90E-290F →ꜘfi◓ 140E-450F
∑╪ 50V-43H ∑╪ 55V-47H

12 ─℮∟ ⅛╠ 2 ⌐ 33 │ ╕∏

╩

ⱦ☻ ₈Ⱡ♄ⱡ♇♩ ↕ 70mm ₉ Ɽ꞉כⱨ□☻♬fi◓

►꜠♃fi ₈☿꜠◒♥▫ UR70₉ ◌◦כ○

─ ─ ╩ ⌐ ∆⁹ ≢│ ⅜ 180mm ≤ ™√╘⌐

з ─╟℮⌐ⱨꜝfi☺≤ ─►▼Ⱪ╩ ⌐ ⅝ ∑╢↓≤⅜ ⇔™⁹∕─√╘ ⱨꜝfi☺│

∕╣∙╣─ ⅛╠ⱦ☻≢ ╘ ↑╢↓≤≤⌂╡ ∆╢ⱦ☻─ ↕⅜з ≤│ ⌂╢⁹╕√

⌐≈™≡╙ ⱨꜝfi☺≤ ╩ ≢ ⇔√ ⌐►▼Ⱪ╩ ⅛╠ ╘ ↑

╢√╘ ─ ╙ ≤⇔⌂™⁹
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⅔╟┘ ─ ╩ ™≡ ╩ ≤ ⱦ☻⌐╟╡ ⇔≡

╩ ⇔√⁹ 6 7m ☻Ɽfi ╩ ⇔√з 114 × ∑™ 356mm ×

↕ 6m ≤ 8 9m ☻Ɽfi ╩ ⇔√ 180 × ∑™ 550mm ×

↕ 9m ╩ ⇔√⁹ ─ ≤ ╩ ⌐ ╩ ⌐ ∆⁹

з

ⱨꜝfi☺ ◌ꜝⱴ♠ LVB 90E ◌ꜝⱴ♠ LVL 140E
►▼Ⱪ ◌ꜝⱴ♠ LVB 90E ◌ꜝⱴ♠ LVB 90E
ⱦ☻ ⱤⱠꜞכ♪ 110mm Ⱡ♄ⱡ♇♩ 70mm

PF( ) PF( )

►꜠♃fi UR70 )◌◦כ○ )

з ≤ ≤╙⌐ ►▼Ⱪ─ ◌ꜝⱴ♠ LVL ⌐│ ─ ≤ ─

⌐ 1)⌂ 2 ╩ ╗ LVB ↕ 38mm 12 ╩ ™√⁹з ─ⱨꜝfi☺⌐│

─ ≢►▼Ⱪ≤ ∂ↄ LVB ╩ ™√⅜ ─ⱨꜝfi☺⌐│ ╩ ⇔≡◌ꜝ

ⱴ♠ LVL ╩ ™√⁹

ⱨꜝfi☺≤►▼Ⱪ─ ⌐│ ⅜№╡ ⅜ ⌂►꜠♃fi ╩ ™√⁹

ⱨꜝfi☺≤►▼Ⱪ╩≈⌂←ⱦ☻│ ⱨꜝfi☺─ ─ ≤ ⌂ ─ ╩

≤⇔≡⅔╡ ⱦ☻─ ╘ ↑⌐╟╡ ╩ ⅝ ∑╢╟℮⌐ⱦ☻─ ≤⌡∂ ↕⌐ ⇔
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≡ ⇔ з ≢│ ⅛╠ ≢│ ⅛╠ ╘ ↑√⁹

│ → ≤∑╪ ╩ ╘╢ ≢│з ≤ ≤╙⌐ 6 ≤⇔√⁹

⌐ ™√◌ꜝⱴ♠ LVB ─ 36 │ 9.1% │ 593kg/m3

≢№∫√⁹

з ≢│ → ╩ 5700mm ☻Ɽfi─ 3 2 ∑╪ ╩ 2700mm ☻Ɽfi

─ 3 2 ≢ ∫√⁹ ≢│ → ╩ 8800mm ☻Ɽfiה 800mmה∑

╪ 4000mm ─ 2 ∑╪ ╩ 2760mm ☻Ɽfi─ ≢ ∫√⁹

™∏╣─ ⌐⅔™≡╙ │ ( ) 1000kN
╩ ™≡ ™ → ≢│ 200kN ꜟ☿♪כ꜡─ ∑╪ ≢│ 1000kN כ꜡─

♪☿ꜟ╩ ™≡ ╩ ⇔√⁹ ⅔╟┘ ─ ↕│≤╙⌐ 200mm ≤⇔√⁹√╦╖─

│ ☺כ◕╖∏└ ( ) DT-100A 100mm ╩ ™≡ ∫

√⁹ → ≢│ ≤ ─ 3 ⅛ ≢ ∑╪ ≢│ ─ 1 ⅛ ≢ ╩

⇔√⁹⌂⅔ │ ─ ≢ ∫√⁹

з ─ → ≢│ Pmax ⅛╠ ♩ⱷfiכ⸗→ Mmax P ≤√╦╖ ȃ ─
⅛╠ → EI ⅛↑─ → EIa-b ╩ ⌐╟╡ ⇔√⁹

↓↓≢ Mmax ♩ⱷfiכ⸗→ N mm
EI → N mm2

EIa-b ⅛↑─ → N mm2

Pmax N
L ☻Ɽfi mm
P ─ 10 40%╕≢─ N
ȃ1 P ⌐ ∆╢ √╦╖─ mm
ȃ23 P ⌐ ∆╢ √╦╖ 2 ⅛ ─ ─ mm

з ─∑╪ ≢│ Pmax ⅛╠ ∑╪ Qmax P ≤√╦╖ ȃ ─ ⅛

╠∑╪ GA/ȉ╩ ⌐╟╡ ⇔√⁹

EI

EI

M

a-b

max

432 ə1 ə23

PL3

1296ə1

23PL3

PmaxL
6

Q

GA /ɟ

max
Pmax

2

6ə
216EIav

23PL3

PL
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↓↓≢ Qmax ∑╪ N
GA/ȉ ∑╪ N
Pmax N
L ☻Ɽfi mm
EIav → ─ → EI ─ N mm2

P ─ 10 40%╕≢─ N
ȃ P ⌐ ∆╢ √╦╖─ mm
─ → ≢│ Pmax ⅛╠ ♩ⱷfiכ⸗→ Mmax P ≤√╦╖ ȃ ─

⅛╠ ⅛↑─ → EIa-b ╩ ⌐╟╡ ⇔√⁹

↓↓≢ Mmax ♩ⱷfiכ⸗→ N mm
EIa-b ⅛↑─ → N mm2

Pmax N
a ∑╪ ↕ mm ↓↓≢│ 4000mm
L ☻Ɽfi mm
P ─ 10 40%╕≢─ N
ȃ1 P ⌐ ∆╢ √╦╖─ mm
ȃ23 P ⌐ ∆╢ √╦╖ 2 ⅛ ─ ─ mm
─∑╪ ≢│ Pmax ⅛╠ ∑╪ Qmax P ≤√╦╖ ȃ ─ ⅛

╠∑╪ GA/ȉ╩ ⌐╟╡ ⇔√⁹

↓↓≢ Qmax ∑╪ N
GA/ȉ ∑╪ N
Pmax N
L ☻Ɽfi mm
EIav → ─ ⅛↑─ → EIa-b ─ N mm2

P ─ 10 40%╕≢─ N
ȃ P ⌐ ∆╢ √╦╖─ mm

Q

GA /ɟ

max
Pmax

2

4ə
12EIav

PL3

PL

M

EI

max

a-b
a(3L2 4a2)P

48ə

aPmax

2
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⌐≈™≡│ → ≢│з ≤ ≤╙⌐ ≡─ ⅜ → ⇔ ⌐

│►▼Ⱪ─ → ≤ⱨꜝfi☺─ ⅜ ⌐ ⅝√⁹∑╪ ≢│з ≤ ≤╙⌐

≡─ ⅜►▼Ⱪ─ ∑╪ ╩ ↓⇔√⁹ ─ ╩ ⌐ ∆⁹
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╕√ з ─ → ⌐⅔↑╢ ≤√╦╖ ה ─ ╩ ⌐ з ─∑

╪ ⌐⅔↑╢ ≤√╦╖ ╪∑ה ─ ╩ ⌐ ∆⁹↓╣╠─ ╩ ╢≤

ⱨꜝfi☺≤►▼Ⱪ≢ ↕╣√ ─ ⌂╠┘⌐∑╪ │≤╙⌐ →√╦╖ ⌐

⇔≡ ╘≡ ≢№∫√↓≤⅛╠ ╩ ⇔√ ─ ⌐⅔™≡│ⱨꜝfi☺≤►▼Ⱪ⅜╒╓

⇔≡™╢╙─≤ ↕╣√⁹
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≢ ╠╣√з ≤ ─ ╩ ⅔╟┘ ⌐ ∆⁹⅔╟┘ ⌐ ⇔√

─ 2)≤ ◌ꜝⱴ♠ LVB ─ 3)╩ ™√ ╙ ∆╢⁹
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fb

fs

EI

GA/ə 2WcG
↓↓≢ fb ⱨꜝfi☺─ ─ N/mm2

fs ►▼Ⱪ─ ∑╪ N/mm2

EI → N mm2

GA/ȉ ∑╪ N
M ♩ⱷfiכ⸗→ N mm
V ∑╪ N
d ∑™ mm
c ►▼Ⱪ∑™ mm
b ⱨꜝfi☺─ mm
2W ►▼Ⱪ─ mm
E ⱨꜝfi☺─ꜘfi◓ N/mm2

Ew ►▼Ⱪ─ꜘfi◓ N/mm2

G ►▼Ⱪ─∑╪ N/mm2

∕─ ─ │ ►▼Ⱪ─╖─ ╟╡ ⌐ → ⅜ ↄ ─

⌐ ™↓≤ ⱨꜝfi☺≤►▼Ⱪ─ ⅜ → ⌐ ╘≡ ≢№╢↓≤⅜ ↕╣

√⁹

з Mmax Qmax EI GA/ȉ
kN m kN kN m2 kN
11.8% 6.9% 1.4% 3.7%
68.8 55.2 3380 6450
48.7 45.8

─ 59.1 68.2 3230 6760
►▼Ⱪ─╖─ 34.2 58.0 1290

/►▼Ⱪ 1.7 1.2 2.5
β Mmax ♩ⱷfiכ⸗→ Qmax ∑╪ EI → GA/ȉ ∑╪ ⌐╟

╢ 75%─ 5% ⁹
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Mmax Qmax EI GA/ȉ
kN m kN kN m2 kN
6.1% 6.5% 2.6% 7.7%
327 174 29500 29000
277 146

─ 291 175 24900 20900
►▼Ⱪ─╖─ 163 179 9480

/►▼Ⱪ 1.8 1.0 2.6
β Mmax ♩ⱷfiכ⸗→ Qmax ∑╪ EI → GA/ȉ ∑╪ ⌐╟

╢ 75%─ 5% ⁹

⌐ ╠╣√ ╩ ™≡ ☻Ɽfi─√╦╖ ╩ ∫√ ╩ ⌐ ∆⁹з

≢│ ─ 1800N/m2 ≤ 600N/m2 ≢│ ─

2900N/m2 ≤ 800N/m2 ╩ ™ √╦╖ │ 10mm ≤⇔√⁹∕

─ Ⱨ♇♅⌐ ∂≡з ≢│ 6.37 7.28m ≢│ 8.19 9.1m ☻Ɽfi≢

≢№╢↓≤⅜ ⅛╘╠╣√⁹

Type p L Mpl Qpl ȃ Rs L/ȃ
mm mm kN m kN mm %

з 455 6370 6.5 4.1 7.6 13 834
303 7280 6.0 3.3 9.0 10 808
910 8190 31.5 15.4 8.5 13 960
606 9100 27.2 12.0 8.9 11 1020

p L ŭ Rs ŭ

─ ─ ⌐│ ↕─ ⌐╟∫≡ ─√╘─ №↑ ╩

∆↓≤⅜ ™⁹ ─ ►▼Ⱪ⌐ №↑ ╩∆╢≤ ∑╪ ≤╡╦↑

∑╪ ⌐ ⅝⌂ ╩ ╓∆↓≤⅜ ╠╣≡⅔╡ ╛ ⌐ ⇔≡ №↑ ╩

⇔≡ ™ ╩ ∆╢ ⅜№╢⁹ №↑ ╩ ╘╢ ⌐≈™≡│ 4)⌐⅔

™≡ ─ APA America Plywood Association ─ №↑ ╩ ⌐⇔⌂⅜╠ ⇔≡

⅔╡ ─ ⌐╙ ─ ╩ ╖√⁹

№↑ │ ─ ╩ ╘╢ ≤ ≢ ⇔√⁹ │ з

│ 220mmה120ה60 ╩ 6 │ 220mmה120 ╩ 3 ≤⇔√⁹
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►▼Ⱪ─ №↑ ─ ⌐⅔™≡│ ∑╪ ☻Ɽfi─ ≢ 220mmה120ה60 ─

╩ ≢ 1 ↑≡∑╪ ╩ ∫√⁹ ─ ╩ ⌐ ∆⁹

з ─ №↑ ─ ╩ ⌐ ∆⁹ №↑ ≢│∆═≡─ ⌐⅔™

≡ ─ ⅛╠ ╘ ─ 2 ⅛╠∕╣∙╣ ╕√│ ⌐ ⅛∫≡ ⅜

⌐ ⇔√⁹ ─з ⅔╟┘ ≢│►▼Ⱪ⌐ ╩ ╗ LVB ╩ ™≡™╢⅜

─ ⌐╟╡ ⅜ ∑╪ ⌐ ⇔≡™╢↓≤⅜ ↕╣√⁹ ⌐

∫√ ╩ ╕⌂™ LVL ╩►▼Ⱪ⌐ ™√з ─ №↑∑╪ ≢│ ∑

╪ ─ ⅜ ⌐ ⇔≡⅔╡ ─ ⅜∑╪ ⌐ ╩ ╓∆↓≤⅜

↕╣√⁹

⌐ ►▼Ⱪ⌐ №↑ ⇔√з ≤ ─ ╩ ⌐ ►▼Ⱪ─ ≤∑╪

─ ─ ╩ ⌐ ∆⁹LVB ╩►▼Ⱪ⌐ ™√з ≤ │╒╓ ─

≢№╢↓≤ ─⌂™ LVL ╩ ™√з ╟╡╙ ─ ⅜ ╛⅛≢№╢↓≤

⅜ ↕╣≡™╢⁹
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з

Qmax EIapp Qmax EIapp

kN kN m2 kN kN m2

∑╪ 6 6 6 6
⌂⇔ 55.2 2256 174 11320

6.9% 1.6% 6.5% 4.9%
∑╪ 6 6

60mm 50.0 2179
2.8% 2.3%

∑╪ 6 6 3 3
120mm 47.5 2074 157 11569

4.6% 2.8% 7.2% 4.8%
∑╪ 6 6 3 3

220mm 38.8 1683 142 10028
3.8% 2.8% 7.9% 5.9%

β Qmax ∑╪ EIapp ⅛↑─ → ⁹
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─ ╩╙≤⌐ №↑⇔√ ─ ╩ ⇔√⁹ ─►▼Ⱪ≤∑╪

─ ─ ╩ ∆╢≤ ╩ ╗ LVB ►▼Ⱪ≢│ y=0.5x+0.5 ─ ╩

╕⌂™ LVL ►▼Ⱪ≢│ y=x ─ ⅜ ╠╣╢⁹ ≤⇔≡ ─ ╩ ↑╢

⅛╠─ ⌐ ∂≡ ⌐ ∂╢∑╪ ⅜ ⇔≡™ↄ⅜ ⌐ ⌐ ∂╢∑

╪ ⅜ №↑↕╣≡™⌂™∑╪ ≤ ≢№╢ ∆⌂╦∟ ☻Ɽfi⅜∑╪

⌐╟∫≡ ∆╢ ⌐╟∫≡ ∆╢∑╪ ≤ ─∑╪ ⅜ ∂╢

⅜ ↕╣╢ №↑ ≤⌂╢⁹ ─ ⱨ꜡כ╩ ⌐ ∆⁹
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⌐ ─ ⌐ ≠™≡ ►▼Ⱪ─ ⌐ ∂√ №↑ ╩ ⇔√ ╩

⌐ ╩ ⌐ ∆⁹∕─ ─№╢ LVB ╩►▼Ⱪ⌐ ™╢≤ №↑ ─

╕≢─ ╩ ⌐ ≢⅝╢↓≤⅜ ↕╣√⁹

⌂⅔ ↓─ ≢│ ∑╪ ⌐╟∫≡ ☻Ɽfi⅜ ⇔≡™╢ ⅜ⱬכ☻⌐

⌂∫≡⅔╡ → ╛√╦╖ ⌐╟∫≡ ∆╢ ∆⌂╦∟∑╪ ⌐ ⅜№╢

⌐│ ⅛⌂╡ ─ №↑ ─ ≤⌂╢⁹ ⌐│ ∕╣∙╣─ ≤ №↑─

⌐ ∂≡ ∑╪ ≤ ∑╪ ⅜ ≤⌂╢╟℮⌐ ∆╣┌ ╟╡

⅛╠ ╣√ ≢╙ №↑ ⅜ ≤⌂╢↓≤⌐ ⅜ ≢№╢⁹

Type ☻Ɽfi ─⌂™ LVL ►▼Ⱪ ─№╢ LVB ►▼Ⱪ

D50 D100 D150 D200 D50 D100 D150 D200
з 7280 520 1030 1540 2050 260 520 770 1030

6370 450 900 1350 1790 230 450 680 900
5460 390 770 1160 1540 200 390 580 770
9100 420 830 1250 1660 210 420 630 830
8190 380 750 1120 1490 190 380 560 750
7280 340 670 1000 1330 170 340 500 670
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≢ ⌐ ™√ │ з ₈ⱷ●ⱦכⱶ₉ 114 × 356mm
⅔╟┘ LVL Ⱳ♇◒☻ⱦכⱶ 182 × 450mm ≢№╢⁹

│ 2 ─ ↕ 900mm ⌐ ─ ╩ⱦ☻≢ ╡ ↑ ∕─ ⌐

╩ H ⌐⌂╢╟℮ ≤⇔ ╪≢ⱦ☻≢ ⇔√╙─≢№╢⁹

╩ ⌐╟╡ ⌐ ⇔√ ─ ╩ ⌐ ╩

⌐ ╩ ⌐ ∆⁹

 
ⱷ●ⱦכⱶ ↑ MBH356116 ↑ BH302116

≤ I LVL ╦∑ ₈ⱷ●ⱦכⱶ₉ ≤ ─ ⌐ ∆╢

116×H×65 ↕2.3mm
SGHC Z27 JIS G3302 ⱷ♇◐

⌡∂STB-55 14
┘ ↕ 55mm 6.0mm

JIS G3507-2 ☺○ⱷ♇♩

⌡∂STB-55 4

E85-F255 ☻ⱪꜟכ☻

89×330mm 16

9.7 11.4% 0.46 0.50g/cm3

I LVL ╦∑ ◒♇♥כ◐  ₈ⱷ●ⱦכⱶ₉ 114×356mm

 
LVL BOXⱦכⱶ ↑

≤BOXⱦכⱶ≤─ ⌐ ∆╢

182×450×85mm ↕3.2mm
ⱷ♇◐ SGHC Z27 JIS G3302

⌡∂STB-55 ∟22
┘ ↕ 55mm 6.0mm 4.0mm

SWCH 22A JIS G3507-2

↑ ⌡∂STB-55 ∟14

E105-F300 ☻ⱪꜟכ☻

105×300mm 15

8.9 9.6% 0.49 0.50g/cm3

↑ LVL BOXⱦכⱶ 182×450mm
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 ⌡∂ STB-55 
JIS G3507-2  

☺○ⱷ♇♩  

 LVL Ⱳ♇◒☻ⱦכⱶ ↑  
╘∫⅝ SGHC Z27 JIS G3302  

.3.2mm 

 LVL ⱷ●ⱦכⱶ ↑  
╘∫⅝ SGHC Z27 JIS G3302  

2.3mm 
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∑╪ │ ₈ ─ 5)₉─ 2 ₈ ─

─ ≤ ₉─ 3 ₈ ─ ─ ⌐ ∆╢ ⌐ ≠ↄ

12 1654 ₈ ₉⌐⅔↑╢ ─ ─ ⁸ ₉⌐

∫≡ ∫√⁹∑╪ ╩ ⌐ ∆⁹

│⁸ 500kN ╩ ⇔≡⁸ ─ ≢ ∫√⁹

(1)ⱷ●ⱦכⱶ Ⱳ♇◒☻ⱦכⱶ≤╙ No.00 │ ≤⇔⁸ ⌐╟╢∑╪

╩ ⌐ ╢╕≢ ⌐ ⅎ√⁹∕─ ╟╡ ȃy╩ ╘√⁹

(2) No.01 │ ≤⇔⁸ ⇔ ⌐╟╢∑╪ ╩ ⅎ√⁹ ⇔

│⁸ ≢ ╠╣√ ȃy─ 1/2 1 2 4 6 8 12 16 ─ ≢ 1
∫√⁹ ⌐ ⇔√ ⁸ ─ 80%─ ⌐ ∆╢╕≢ │ ⅜ ↕╣

╢╕≢ ⇔√⁹

(3) │ ─ ⅜ 30 ─ ⌐│⁸↓╣╩ ≤⇔≡ ™⁸30
mm ╩ ⅎ╢ ⌐│⁸30 mm ─ ╩ ≤⇔√⁹

─ │⁸ ─ ⌐≈™≡ 100 mm⁸

100 × 10-6 / mm⁸ 0.1 R0 ╩ ⇔≡ ∫√⁹

⌂⅔ │ ♃♫◌ ≢ ⇔√⁹
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│ ₈ C ⱴכ◒ 6)₉ ה

☿fi♃כ ⌐ ↕╣≡™╢ ─ ⸗♦ꜟ⌐╟╢ ⌐ ∂≡ ∫√⁹⌂

⅔ 1 ⅛ ─ ⌐ ∂╢ ╩ ─ 1/2 ≤⇔ ╩ 1 ⅛ ─ ⌐≈⅝ 2 ⅛

─ ≤⇔≡ ⅛╠ 1 ⅛ №√╡─ ∑╪ ╩

╘√⁹

ₒ ⸗♦ꜟ⌐╟╢ ┘ ─ ╘ ₓ

╩ ╩ ≤⇔≡ ⇔ ─ 0.1Pmax ≤ 0.4Pmax ╩ ┬ з

╩ ↄ⁹

─ 0.4Pmax ≤ 0.9Pmax ╩ ┬ и ╩ ↄ⁹

⌐ ∆╢╕≢ и ╩ ⇔ ↓╣╩ й ≤∆╢⁹

з ≤ й ≤─ ─ ╩ Py ≤⇔ ↓─ ⅛╠ ⌐ ⌐ к

╩ ↄ⁹

к ≤ ≤─ ─ ╩ ȃy≤∆╢⁹

≤ ȃy Py ╩ ┬ ╩ л ≤⇔ ∕─ ╩ K ≤ ╘╢⁹

─ 0.8Pmax ─ ─ ╩ ȃu ≤ ╘╢⁹

≤ ┘ ȃu ─ ≢ ╕╣╢ ╩ S ≤∆╢⁹

л ≤ ȃu ─ ≤ ┘ ⌐ ⌂ ≢ ╕╣╢ ─ ⅜ S
≤ ⇔ↄ⌂╢╟℮⌐ ⌐ ⌂ м ╩ ↄ⁹

л ≤ м ≤─ ─ ╩ ⸗♦ꜟ─ ≤ ╘ Pu
≤ ╖ ⅎ ∕─≤⅝─ ╩ ⸗♦ꜟ─ ȃv ≤∆╢⁹

əy əv əu

2/3Pmax

Pu

ий

K

м

Pmax

0.1Pmax

0.9Pmax

Py к

0.4Pmax

лз
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─ ╩ ⅔╟┘ ⌐ ╩ ⅔╟┘ ⌐

╩ ⅔╟┘ ⌐ ╩ ⅔╟┘ ⌐ ∆⁹ ∑╪

│ Pmax ─ 2/3 ╕√│ Py ─ ⌐┌╠≈⅝ ╩ ∂√ ─ ↕™

≤⇔√⁹⌂⅔ Ⱳ♇◒☻ⱦכⱶ≢│ ⅜ ⌂™√╘ ≤ ╩ ╘√ 3
╩ ⌐ ⇔√⁹┌╠≈⅝ ╩ ∆╢√╘─ │ n=6 ─≤⅝ 2.336 n=3 ─≤⅝ 3.152
≢№╢⁹

∕─ з ─ 1 ⅛ №√╡─ ∑╪ │ 28.40kN
─ 1 ⅛ №√╡─ ∑╪ │ 67.17kN ≤⌂∫√⁹ ─з ⅔╟┘

─ → ╛∑╪ ⅔╟┘ ≤≤╙⌐ ⌐≈™≡╙ ⅜♃כ♦

↕╣√⁹

β A ─ B ─

β C ─ D ⱦ☻─ ⅝ ↑

 
 Py  dy

(kN) (mm) (kN) (mm) (kN) (mm)
00 29.87 5.20 32.93 6.76 49.40 29.84 A,B L
01 30.09 5.63 31.92 7.04 50.99 30.00 A,B L
02 29.06 5.56 31.92 7.04 47.88 30.00 A,B R
03 31.28 5.78 31.77 6.01 47.66 30.00 A,B L
04 29.66 4.62 34.55 7.69 51.82 30.00 A,B L
05 30.56 4.20 36.28 8.83 54.52 30.00 A,B L
06 30.53 5.46 35.69 9.61 53.53 30.00 A,B R

30.19 5.20 34.03 7.89 51.06 30.00
0.77 0.64 1.87 1.28 2.83 0.00
0.025 - 0.054 - - -
0.941 - 0.873 - - -

28.40 - 29.70 - - -

LVLBB-1

2/3Pmax Pmax

Pos(kN)

 
 Py  dy

(kN) (mm) (kN) (mm) (kN) (mm)
00 78.03 1.99 92.51 3.48 138.76 18.31 C,D L
01 72.97 3.33 89.24 5.58 133.86 21.78 C,D L
02 78.00 2.26 92.92 3.44 139.38 14.90 C,D L

76.33 2.52 91.55 4.16 137.33 18.33
2.91 0.71 2.01 1.22 3.02 3.42
0.038 - 0.021 - - -
0.880 - 0.930 - - -

67.17 - 85.41 - - -

2/3Pmax

LVLBB-1

Pos(kN)

Pmax
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