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Ӳ̝



ᵈˑψʺ ∙Ϭ ΰθ ếˮḕẽОϱи
Ῥ ˯τϢϤ ḧ10 Ерχ⌡ᾚʺ ότ ṓʺ
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NOW OR NEVER ₈ϞϣσΪϦω︣ Ϧτʾʾʾ
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ᵠέϙϬᾚϣβʾ Ϭ Ψ
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⅜ Ϭ10 ῇτψ7 ХϼЌ˔иτ ᴥβϥάρϬ ◙ΰϘβʻ

Υ︣Ϭ Ϧθ ψ ΥΩῇϘπḚ βϥ

12.≈ↄ╢ ≈⅛℮

Ӳ̝
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⁯ χ Ɫᾛχᾝ

⁯ ῖ ˮ 28 τḩβϥ ΰ˯

ψ⁯ χ 7ᶤΥ πΚϤʺ ῇᶈ ΰθ τϢμο ήϦθ͍,͌͌͌ ΄ʹϬ Πϥ Ῥ
Υʺԁ τ ṍϬὝΠοΜϥⱧʺζϦτϢϤ ⁯ᶆ τΚϥ Υ τϚΪθṝ σ▀Ộ
χ ρΰοṍ ήϦοΜϥάρϬ ὂτự Ộχ Υ ϘμοΜϥʻ
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, 117, 3.1%

ῬỘ , 15, 0.4%

ζχ , 60, 1.6%
ζχ , 323, 8.5%

⁯ χ ᶤ›

ˢ ӡʿ haˣ

Ҝ ψⱢᾛχσΜ⁯ρϢΨᾠϩϦϥΥʺ Ɫᾛτḩΰοψ ΰΜϩΪπψσΨʺםψ►ϩϦγτΜϥ
ρΜΞᾝ πΚϥʻ

χ
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˹

˹

˹

Ӳ̝

χ
͒͒̋



Ῥ

χ ρᶤ›

͒͏̋β

β ˮ 28 ʾ Ộ ˯ϢϤԏ

͏͓̋β

ˢ3,300 Ή3ˣˢ2,000 Ή3ˣ

Ӳ̝



⁯ χˮ Ῥ ˯ρˮ ˯χ ӱ

ˮ ну ʾ Ộ ˯

ԁ ʺ ⁯ χˮ Ῥ ˯ρˮ ˯χ ψ Π ΪοΜϥ
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β ʿ ẘψ Ϭ5 πΨΨμθ ӡʻ ⅝ΰθ Ϭ1 ρΰοʺ1˙͑ Υˮ1 ẘ˯ʻ
Ɫ ʿ ˮ Ɫᾛχᾝ ˯ˢ2017 3Ὦ31 ᾝ∕ˣʺˮ χ Ɫᾛ˯ˢ1968 4Ὦˣ

Ῥ χ ẘ  χ ᴟ

Ӳ̝
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Ῥ χЂϱϼи

‏

ṅ ѕ ₲ε

Ῥ ψʺ χ︣π⌠μθ ιΤϣʺΩῇϘπ χ︣πḚ ΰσΪϦωΜΪ
Ϙδϭʺ Ҧḧ Ҧ ⅜Ҧ ρΜΞЂϱϼиϬἣϤ βθϛχ πβʻ

ᾝ∕ʺ τψʺ τḚ ήϦοΜσΜ Ῥ Υ ΨΚϥχϜⱧםπβʻ
Ӳ̝

ᴸ
Іϻ



Å ρ ᶓΰʺ Ῥ χᶤ›ʾ Υ ˑ ᴥἱΰπΚϥʻ

⁯ τΣΪϥ Ɫᾛχᾝ ˢϘρϛˣ

Å Ῥ χ∙ ψ ӟ Υ50 ӟ πΚϥʻ

Åd Υ⁯χ Ɫᾛψʺ χḢ ΤϣϜ ∙ Ϭ Ϟή
σΪϦωσϣσΜʻ

Å ψ⁯ χ7ᶤΥ πΚϤʺζχ 6ᶤӟ Υ Ῥ πΚϥʻ

Å Ῥ ψ χ︣π⌠μθϜχιΤϣΩῇϘπḚ ΰσΪϦωΜΪσΜʻ

Ӳ̝



Åd Υ⁯τΣΪϥ ∙ χ 4ᶤʺ⁯▀∙ χ 55̋ Υὺ
∙πΚϥ1)̒

⁯ τΣΪϥ ∙χ

22 ה 1 p. 6(2011).

Å Ϭ ρβϥὺ ∙χ ᶈ Υ ∙ χ ᶈ τ
ΦΨṄ ΰοΣϤʺ Ῥᾭ χ Υ πΚϥʻ

Å τʺ χ ΰΥ ∙ τ ΦσֲốϬ ΠοΜϥ2)̒

22 ה 1 p. 4(2011).
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₈2009 ⌐⅔↑╢ ─ ⌐ ∆╢

⁸ ⁸ ⁸ ⁸
2010.3₉⌐ ╡╟♃כ♦

⁯ τΣΪϥ ∕ ∙

Ӳ̝150 Ή3

 σςχ ᵠ



ẛḮРиʿ1923̇ ˢ 12 ˣ͍ˣ

Ằׄʿ 1914̇ ˢ Ⱶ41 ˣ͏ˣ

ẋ≤ᾉ ʿ 1932̇ ( 7 )͎ˣ

ᶣׄʿ1957̇ ˢ 32 ˣ͐ˣ

39 ˢ1964 ˣ
6Ὦ16 τ ΰθ
ᶣ ᵲϬ Ϊ
σΤμθ ᶣׄРи

ᵃẠχ  χם Ⱨ

12 ˢ 1923
ˣ2Ὦ20 ʺḮ
Л РиЏрϽΥ
Ῥβϥʻ χ
ḩ ←πψᵰ
Ϟ  σςτ
ᵲϬ ΪθΥʺ
ᵲψὖ ρᾠϩϦ
οΜϥʻ

1923χḩ
←τϜ ᵲψσ
ΤμθρᾠϩϦο
Μϥʻ 50

ϛτ ẏ ₰Υ
“ϩϦθΥʺ
χ ẏᴟΰοΜ
ϥϜχχὲ Ϭ
μοΣϤʺ ὓ
Ⱳτṍ ϬӲ
ⱱΰοΜϥ͑ˣ

ῇ80 ựΨτ
σϥ ψʺᾉאָ
χאָ Ḭρΰ
οψỵ πΩϜ
ᾥΜʻ

ʊ30 , 13.5̇ 15m, 5443 ,

ʊ30 , 7˙8m , 11,050 , ▀ ʊ22.5 , 7.5m , 775 ,  

ʊ15 , 3.6m ,0.5mСАЎ  

Ӳ̝



ẛḮРиʿ˙1999

Ằָׄׄאʿᾝ
ˢнлмлχᵠ ῬⱧ   Ạˣ

ᶣׄ ᴒʿᾝ

ẋ≤ᾉ ʿᾝ

Ӳ̝

ᵃẠχ  χם Ⱨ



Å ה῝ ựϜˮΣᴟΪ ˯
χӰ Ϭρϥ פֿ πΚϤʺ פֿ
σᴏ ΥῡΨ ΰοΜϥʺ₢
τ18Ю˔Еи χ  Ϭ2200 Ϝ
κ₅ϭι ʺ Ừπ ϭιṁ τ
Ѐрϼз˔ЕϬ ΰ₅ϚῬ Ϭ2
ΥΤϤπם☼ΰθʻ

Å ה῝ ựψᾝ∕Ϝ ᴞ
Υ ν ӽιΥʺάχṁ ῬⱧτ
Ϣμοᾝ∕ϜᵓḬʾ῝ᵓ χὺ ψ
ϕρϭςֲốϬ ΪοΜσΜρΜΞʻ

ự χ  χם Ⱨ ˢ ˣ

Ῥʿ 4(1929) 10Ὦ
  ʿ ₃ ỪЀрϼз˔Е 6ᵬὺοʺ ᴞ
1ᵬ

Ӳ̝



Ϟ χ פֿ ├χᾝ

ÅЈЮрЕϞ Ϭ∙‫ ΜθῬ
ΥЮϱрπΚϥʻ

Å ʺᵓזּ ψʺ פֿ
├ρΜΠπϜ₈ῇʺ ʾЈЮр
ЕτϢϥᴛע῟ᴮϹІ Ϭςχ
ϢΞτ―ΠϥϓΦΤʻ

Ӳ̝



άάπṮ

Ӳ̝

ᾥΨΤϣʺ ˑσ  Ϭ◦ΠοΦο
Ψχם χΚϥ  Ῥ Υσε►ϩϦ
σΨσμθχΤˁ

ԁ ΚθϤχ ∙ ψ
ỡ29m3s 45ˣ̞ʺζχ ᵠ Ϭ  
τ ΦḊΠθ ›ʺ 4m3s 6m˷40ˣ
πΚϥχπʺṁ ếˢ ᵠ ˣ Ϭ
͑͌̋ρΰοϜ ∙χ ψ͑̋ӟ ψ
ᴥβϥψγʻ

βˣ∞ ʾ ∙Ṫ ЈрЌ˔
ˮ∕ Ῥ χ ∙► ₰˯



∙► ˢ⁯ χ ∙ Ϧˣρ ᴟ

25 ˮ ◕ὺ χ ᴟὨṳ˯ˢ ṳԚˣ

̠Ḃ῝ ὺ χ ᴟ ᾠ

30 ˮ ∙Ɫᾛ › ᴟ ├˯ˢᶕṳὨ ˣ

3͐ ˮ ᴲʾ ᵲ ├Τϣ Ứ♁˯ˢ ὺ ᶘᵓˣ

ᶘὺ Τϣˮ Ϟ ∙ễӾ˯ϬễΠσΨσμθ

⁯ χ ∙ Ϧ

͎͎ ˮ῝Ặὺ ∙ ˯Υ

χ῝Ặὺ ψᾖ ᴟϬ ϥ
Ӳ̝

3͑ ˮὺ ṁ   ὓṛ ʾ ᵔ ˯ˢ ὺ ᶘᵓˣ

͕͐ Ϙπˮ ΩΜ˯χΥϥΚΥ‮ 64 τ ᵰ



∙► ˢ⁯ χ ∙ Ϧˣρ ᴟ

͎͎ ˮ῝Ặὺ ∙ ˯Υ

̰ χ῝Ặὺ ψᾖ ᴟϬ ϥ

Ӳ̝

͎6 ὺ ṁ χᵠ ˢ ḩἰṁ χᾋ ΰˣ

̰͏ᵬὺοχᶘ  τἰϥ ᴲṛ χḜ

͎8 ὺ ṁ χᵠ ˢ ὺ τἰϥ ᾢχ› ᴟˣ
̰ ὺ Ϭˮᾝΰ˯πὺ ᴦ ʺ ᴲ  τΰ
σΨοΜΜ ὺ χ Ӥᶈ

⁯ρΰο ◕χ ᴟʾ ᴟϬל βϥρχ◒ ϬᶕṳὨ ʺ
τϢϤήϣτ ᶎᴟΰʺήϣτ Φσ Ϧτʻ



∙χ χᶈ
ˢ  τḩβϥṪ ᴿ ˣ

Ӳ̝



  ( ế)◦ⱱ Ṑ χᾆẕⱧ

Ӳ̝



ᶓΰθ χ
͍ʽЀрϼз˔Е ˢC1ˣ
͎ʽʺ‫Ḛ ˢS1 ⅍ІЕй˔Е ˣ
͏ʽІϻˢWbtpˣ
͐ʽϸжЫБˢPbtpˣ
͑ʽ⇔ἺІϻˢWbtnˣ
͒ʽ Ṑ Ϭ ΰθІϻˢWbdrˣʺ
͓ʽ2ᴷ ὋΧІϻ ˢWbjtˣ
͔ʽГ˔О˔ τ ἷᴟˢк˔Ќз˔ᴥῬˣΰθІϻˢWrtpˣ
͕ʽד τ ἷᴟˢк˔Ќз˔ᴥῬˣΰθІϻˢWrstˣ

 

C1 S1 Wbdr  Wbjt  Wrtp  Wrst  

-1  

ᾓᵵם ˢ  ψʺᾝ χ ρᴡΥӸΞχΤˣ

Ӳ̝



‫Ḛ   ˢ  ʺІϻ ʺ Ѐрϼз˔Е 

ˑσṌ  ρˮ  ˯χ ᶓ♯ᾓ

Ӳ̝



 χ ♯ᾓˢἹ χֲố ᴣˣ

ˑσἹ τ Ἱΰθ  

ű90mm 280mm

♯ᾓτ ΜθḮ

Ӳ̝



Å ╗ρ Ό Ϭᾋớϛϥθϛτ
χЈрЂ˔χ︡Ϥ Ϊ ệʻ

► ΰθϿ˔Ѕ

ω ∙ ṍ Ͽ˔ЅʿPFLW-30-11

 χ ♯ᾓˢ ϒχЈрЂ˔ ϛ₅ϙ ệˣ

Ӳ̝



☿fi◘ ☺כ◕ ╡ ↑
Ӳ̝

 χ ♯ᾓˢЈрЂ˔ ϛ₅ϭι  ˣ



ṍ ρ ṍ χӸΜτϢϥ◦ⱱ χὓ

Ӳ̝



 ψʺ ῇ4 ḧ Ϭ“Μʺ ήϦϥ  χᴻ ӟ χ Ϭ χ τΤ
Ϊ Ϭᶎ ΰθ̞ʻ

ם  χ∏ᴻ♯ᾓ

ם χ ∏ᴻ♯ᾓψʺ ᵤ ʺỵ ϬḯϚ ⁯χ פֿ τΣΜοם☼ΰ
 χ◦ⱱ Ϭ Ӄʻ

Ӳ̝

̞ΨΜχ JGS1811-2000



Ѐрϼз˔Е 
ˢ C1 ˣ

‫Ḛ 
ˢ S1ˣ

 
ˢWbtpx

ᾢᵦ Ό ˢkNˣ ave.=29.8 ave.=38.5 ave.=43.9˻ ˻

╗ ˢkN/m 2ˣ ave.=12.9 ave.=15.9 ave.=20.4˻ ˻

Ṍ Ῥ ρ  χ◦ⱱ ᶓⱧ
ˢ♯ᾓὫᴮẉό―╔ˣ

̞ χἹ Υ ἷʺ χ ›

̞≥Ờᾉ ◕χⱧ

Ἱ πΚϦω ╗ χ‰Μ  Υ

̞ᶆ χ◦ⱱ χἱΰψ ⁯Ặ

Ӳ̝



◦ⱱ Ṑ σςχ ὓ Ϟ☼ῬḚ ︣ σςϬᶎ ΰʺ

2009 ⁯ π ϛοʺ  χ יּ╣ ˢὺ Ṫ
ˣϬ︡ Ϙΰθʻ

ᾝ∕Ϝʺ ∙χ τḩβϥᾆẕᵫ ψὋ ΰοΣϤʺ
ˮḕẽОϱиῬ ˯ψʺ ὓ︣ ʺ  ήʺ Ẇ χ ᴣ Ϭ
“Μʺ ӤϬᶈ ΰ σϥ ᴟϬ ΪοΜϘβʻ

ự πψʺ ӟᵰχ πχ☼Ῥם Ϝ τ Ψʺ
ᴛע῟ᴮϹІ ⌡ᾚτ ΦΨṄ ΰοΜϘβʻ

ș ɵ Ǟ ʢ ș֝♬

─ ⅜ ╘╠╣√

Ӳ̝



Ó ᷂ ▌ ǵק m ̪Ǟק ǶᴀǺ♄ș ǋǭ їǠȒ

╛

uaL RR
3

1
=

LRa ᷂ ▌ ǵ ὦ Ҙ

Ru ᷂ ▌ ǵ ὦ Ҙ

¿sw ᷂ ▌ ǲꜘǟǦ᷂ ▌ ϼ ǵ Ҙ͜ 225

A p ᷂ ▌ ϼ ҧ m2 ̪Ǟ ǵ ὑǶᴀǺ♄ș ǋȒ

Ȗsw ק ᷂ ǵק Ҙ͜ Л 22 Ʉɶɏɶ 29

N fĜ ᷂ ▌ ǵק ᷂ ǵMĜΙǵ₳᷈ΙǮǉȒMĞș ȈƲǤǵΙǒȐ їǜȓǦΙ

L f ᷂ ▌ ǵק ᷂ ǵ ǜ m

wǳҐϑʰǎǿbΩ!ǇҌ̝ǎǿbΩŦ[Ŧ˒ ϒ

MĜ SWS ǒȐ ȈȐȓǦ NΙǵ᷂ ▌ ϼ ʣ 1D֗Ǻʤ 1Dǵ

₳᷈Ι D ᷂ ▌ ♄ MĞș ǋǭ ǒȐ їǜȓǦΙ
̪ǞƲϼ Ǔ ᶽǵḹֻǶ7.5șʣר ǯǠȒ

▌ 1 ǉǦȑǵ ҘǶ
ǚǵ╛Ǯ їǞȅǠ

ϼ NΙǶ‼ ǒȐ ὑǞȅǠ
͈ ϼ NΙ4.4 Ł3.0 ǯǞǭ

NΙǶ‼ ǒȐ ὑǞȅǠ
͈ NΙ2.9 Ł2.0 ǯǞǭ

χ  ρχӸΜψ˜
ϞἹ ϜζΞπβΥ

ὓ▄꜠Υᶎ ήϦθ
ρΜΞ Υ ΦΜπβ˂

˲ᴿ ˳

ӗ Ϭˮ3˯ρΰοΜϥ

uaL RR
3

1
=

Ӳ̝



͈

Ӳ̝



͈ ǲǶ
ȷȭɨɣɶȤȥȢɆ Њ SS
Ǔⱳ ǯǱȑȅǠƳ

Ӳ̝



Ӳ̝



GBRC ר ֝♬›

ⱳ ǲꜘǟǭƲ ὑ ᶪǵ Ẏ ș ǋȅǠ

ѼǶ̧ǭȒǘǰĢ׀

̲Ǔ Ǎǵ

Ӳ̝



ֻ᷂ ǵ ꜠ᶫ

Ḩ

᷂ ▌

᷂ ǵȆǮ
ǏȒ

ǵȆǮ ǏȒ

ֻ᷂ ₳ ᷂ ▌
ɵ Ḩ ᷂ ▌
ɵ᷂ ǵ Ҙ
ɵḨ ǲᾍǞǭ

ṑɏȢɩ›

ṑɏȢɩ S ›

᷂ ֚ҘǓқȖȒǚǯǮ
ǚȚǱɟɨɁɆǓ

♫ › ǯ ǞƲ

Ūm Ǔ ǖǱȒ

ū ǓᾜǱǖǱȒ

Ŭ › Ǔ ǜȓȒ

Ǔ֯
ǯǱȑȅǞǦ

Ӳ̝



ᶪ

Ӳ̝



GBRC ᶪ ┴ ǯǞǭǵ Ƕ Ἤ

»120 ʗŁɄɶɏɶ
»140 ʗŁЛ

1 ᷂ ▌ ǵ Ϸ

ȀǋȅǫƲǒȐȅǫƲǠǕƲǹǵǔƲǯǰȅǫ

Ẇ♄ 120mm , 140mm , 160mm, 180mm

ǜ 6m̊ʤ

Ẏ › ǜ »01/ʗɵ140 ʗǶ12.0m Ʋ»05/ʗɵ180 ʗǶ6.0m

2 ɵ ҃

̓ ҃ CUAZ ɵȠȼɶɩӓֻ ͪἭ҃

ACQ ɵ ᶤ ȠɱɠɉȤɞӓֻ ͪἭ҃

Њ қᶿ Њ

Џ AQ ᶧ ˲ ͪἭ , ֵAQ - 041 - B3 - 7֗ǺAQ - 041 - B3 - 7

3 ᷂

ϼ ᷂ ᶽ᷂ר Ʋ ᶽ᷂ Ʋ ᷂

ק ᷂ ᶽ᷂ר Ʋ ᶽ᷂

4 ┴

Ū᷂ʣ3 ̊ʤ

ū┴ ǜ13m ̊ʤ

Ŭ├Ȁ 1500 ʚ̊ʤ ₳ᾶǲ ǞǭǶ3000 ʚ

5 ᷂ ▌ ǵ

2.5D ̊ʣ ǦǧǞƲ2.5D ǵḹֻǶ ǯӲ ǠȒǚǯ

ǀ ṑɏȢɩS› ǵȆǵ ᶪǁ

3 ᷂

Ḩ ⅝ ʤ᷂ ᶽ᷂ר Ʋ ᶽ᷂

4 ┴

ŭḨ Ḩ ǉȒǋǶȀǦḨ

Ů ᷂ᶿ 50 N/ ʚ̊К

Ħ┴ ǯǞǭǵ ᶪǮ
NETISǯǞǭǵ ȑǱǞ

Ӳ̝



Ƕ

Ӳ̝



♫ ǵ Ȣɟɶȶ

Ḵ
ṇ ṡ Ṣ

Ḵ

Ḵ
צּ ךּ ךּ ךּ

Ḵ

Ӳ̝



Ƕĝ ĞǓɟȢɱǮǠ

֥Ó01/ʗ Ʉɶɏɶ◐ »140 ʗЛ ɫɶȽɨɶ◐

Ǥǵȅȅǵ Л ǲ
ὑḌӓ

̛ ǞǦ

ȅǡǶĢ ș҄ǔ

Ӳ̝



ȷȬɵɜɂǵ▌↓

ǵḨ ▌↓

῁ ֻы › Ƕ
ʝ ǱFc=600 ǯǋǍ▌↓Ƕ
0.6N/mm 2 (600kN/m 2

ș ǞȅǠװ

̮ὁḨ ȱɱȭɨɶɆǵḨ Ƕ
┴ ἶ̝JASS5 ǲǉȑƲ

ǤǚǲǶʤ ǵ ȑ ὑǜȓǭǋȅǠƳ
ɵḨ ǲ ǋȒ▌↓ Ḩ ▌↓
Ł18N/mm 2

ɵὕ ǲ ›ǠȒǯǔǵ▌↓ ᴀǺ▌↓
Ł24N/mm 2

ȱɱȭɨɶɆǵ Ḩ ▌↓ ȷȬǵᶿ ▌↓ ȱɱȭɨɶɆǵᴀǺ▌↓

18N/mm 2 20.4N/mm 2 24N/mm 2

Ӳ̝



Ʉɶɏɶ

ṑɏȢɩ Ʉɶɏɶ Е ₳

ǋǮ ›Ǔⱳ ǱḹֻǶ Еș̓ ǞȅǠƳ
▌ șͪ ǠȒ₳ șᶭὑǞȅǠƳ

ὕ ǲ̓ ǠȒ ǲǱȑȅǠƳ

Ʉɶɏɶ ȇǔ ȽȢɕ

01/ll

Ӳ̝



ɫɶȽɨɶЛ

ǋǮ ›Ǔⱳ ǱḹֻǶ Еș̓ ǞȅǠƳ
▌ șͪ ǠȒȫɡɁɕșǶȈǭƲᶭὑǞȅǠƳ

ὕ ǲ̓ ǠȒ ǲǱȑȅǠƳ

ṑɏȢɩ Л Е ₳

Л ɫɶȽɨɶ ȽȢɕ

140mm

Ӳ̝



› -Л

Ẏ6.0m 1 ȉǵ

12m ֯

Ǖ Е

β 2◌ ∞⅜⁸
⌐│1 ≢

Ẏ6.0m 1 ȉǵ

12m ֯

19 ʗ

2
0
0
ʗ

ʸ

Ӳ̝



қ›ǞǦ ǲқᶿ ЊͪἭы ș Ǟ ʿӓ

֝♬
Ϯ ┴ ֝♬

ṑɏȢɩ S › ǲ ǋȒ ǶƲJAS
ὑȉǞǖǶ ș֝♬ǞǭǋȒ›ḹǲǭ
қᶿ Њ ͪἭы ș ǞȅǠƳы Ǔ
ǜȓǦ ǶJAS Ǔ ὑǠȒͪἭы ӢѝǮ

Ȉǭ ↓ǵ ʿרǓ ǜȓȒ
ׄǘǵר ǵ ɵ șὕ ǞȅǞǦƳ

ǵ ǵ (̊ʤƼ ƽǯǋ
Ǎ)ǲ ὑǠȒͪἭы ǵר Ӣѝǵ ►

ǲ ὑǠȒͪἭы ǵר Ӣѝǵ ►

ǲ ὑǠȒͪἭы ǵר Ӣѝǵ ►

ר Ӣѝǵ
Ȉǭ ↓ǵ ʿרǓ ǜȓȒ ׄǘǵר
ᾶКȋ᷂ ǲ ǞǱǋȏǍǯׄǘǵר

ὲлǱ᷂ḢǮƲᾶКȋ᷂ ǲ ǞǱǋ ׄǘǵר

Ϯ ̮ὁǵ ᶽְ ǶƲ ►

ṑɏȢɩǵ Ƕ K4 ►

Ӳ̝



∙Ϭ ΰθ ế(  ) Ẇ χᾆẕⱧ

Ӳ̝



Åᴡᾮ ∙ψ ϥΤˁ

Åςχ σ ệιρ ϥχΤˁ

Åςχ σ ệιρ ϣσΜχΤˁ

ÅΩ χ ʾ ṱṪ ψςχ χ῟ σχΤˁ

∙χԁ χֿפ ψˮ Ẇ ˯

Ӳ̝



∙Ϭ ΰθ ế(  )χ Ẇ χ ᴣ

͍ˣГІЕС˔Іχ ♯ᾓˢ♯ᾓṍḧ20 χД˔Ќˣ

͎ˣם   ♯ᾓˢ♯ᾓṍḧ10 χД˔Ќˣ

͏ˣᴥ ᴟ♯ᾓˢ ♯ᾓπ60 χД˔Ќˣ

͐ˣ  π◦ⱱήϦοΜθם  χ ᴣˢ80 ӟ χם Ϭ ᴣˣ

Ӳ̝



│⁸ ⌐№╢ -1 ⌐≡⁸☻◑─
╩3cm×2cm×45cm⌐ ⇔√ ╩ ⌐ 22.5cm ⇔√

-1 ≢1993₴5 31 2006₴2 9 15₴ ⌐ ╡ ≢
⁸ ─ ╩ ⇔√╙─≢№╢⁹
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∙Ϭ ΰθ ế(  )χ Ẇ
♯ᾓ

Ӳ̝



Untreated

Sugi 0 month before exposure 5.28.1993

Untreated

Sugi 62 month before exposure 31.1998

∙Ϭ ΰθ ế(  )χ ♯ᾓ

Ӳ̝



Treated
Sugi 0 month before exposure 5.28.1993

Treated
Sugi 152 month before exposure 2.10.2006

∙Ϭ ΰθ ế(  )χ ♯ᾓ

Ӳ̝♯ᾓὊᵃῇ20 ӟ



ם  πχ Ẇ ᴣ♯ᾓ

 
ˢ͑˙͕ π ∑ Τϣ ẏˣ

 
ˢмрὊοὲ ϬӲⱱˣ

♯ᾓᵫ◐ ♯ᾓῇ5˙9

♯ᾓῇ15♯ᾓᵫ◐⁯ᶆ τΣΪϥם  χ ♯ᾓ ệ

♯ᾓὊᵃῇ͍͑ ӟ ˢὋ ˣ Ӳ̝

ỵ

ᴏ



ᴥ ᴟ♯ᾓˢ ♯ᾓˣ

אּ -1 Ῑ ⌠ ệ
ד᷃

אּ -2 Όử ⌠♯ᾓ ệ אּ -͏ ♯ᾓῇχ ệ

Ӳ̝

ם ♯ᾓ τ ΜοΜϥ −τΣΜοJIS K 1571τꜘήϦοΜϥ ע ♯ᾓϬם☼ΰθʻ

Ῐ♯ᾓψ60ᵕם☼ˢ JISK 1571χṁ πψἣ ΰᵕ ψ9ᵕʺ♯ᾓ1ᵕψԁ ˣʻ

ל ᾚ 0.00̋ ˢTYPx ͌.00̋ ˢCOVx 37.53̋ ˢTYPx 24.17̋ ˢCOVx

Όử    

Ϭ“μθ♯ᾓ τνΜοψל ᾚ Υᶎ πΦγʺὲ σ Υ θϦοΜϥάρΥϩΤμοΜϥʻ



Ṫ ᴿ ϬᵔὨʾ
ΰο יּ╣ Ϭ︡

◦ⱱ Ṑ σςχ ὓ Ϟ☼ῬḚ ︣
σςϬᶎ ΰʺ

2009 ⁯ π ϛοʺ  χ יּ╣ ˢὺ
Ṫ ˣϬ︡ Ϙΰθʻ

ϘθʺḕẽОϱиῬ ψ Ṝ◦ⱱ Ṑ τᴥΠο
∙ χ Ẇ Ϝ τיּ╣ ᴣήϦοΜϥ ԁ χ
Ῥ ρσϤϘΰθʻ

ự πψʺ ӟᵰχ πχ☼Ῥם Ϝ
τ Ψʺᴛע῟ᴮϹІ ⌡ᾚτ ΦΨṄ ΰ

οΜϘβʻ

Ӳ̝



יּ╣ Ϭ Ϊθ  ˮḕẽОϱиῬ ˯χם

ᾆẕᵫ
ᶊᴶ

ὓ ẉό☼Ῥ π
יּ╣ ︡

︣МϳІЮ˔ϸ˔
⅜

☼ῬΩ
ᶈ ︡

Г˔О˔∙χ
︡

ὓ χ
︡

2020

β › Ϝ1 ρΰοϸϳрЕ Ӳ̝

0 0 л 0 0

471 505

923

1629

2313

опфр

4334

4679

5225

0

1000

2000

3000

4000

5000

6000

2005 2007 2009 2011 2013 2015 2017

ὓ☼Ῥם
3 ˂

ᾝ∕► ΰθ
⁯▀ ∙ψʺ

18 Ή3



Åׁ ᴟ ├

∙χ σϥ ᶈ τΰΪθ
ˑσᾆẕᵫ ρ︡Ϥ ϙ

ᾝ∕ʺ  ρΰο►ϩϦοΜϥ Ἲψ˒͍ ͎͌˙͍͔͌ƳƳ ʻΰΤΰʺ ∙ằẚ ΤϣβϦω Ἲ
Τϣ ἺϘπԁᶧ Ϭ ϭπΣϤʺ μθ Ἲχ† ψНϱϷЫІ ϒχằẚϒ ϦοΰϘΞʻ

פֿ τΣΪϥ  χ ᴞ ♁ρΰο ∙ ᶈ Υ“ϩϦοΜϥΥ
₳ τΪϥׁ ᴟ ♁Ῥρΰοχᾆẕᵫ ΣϢό ᶈ Ϝ“ϩϦοΜϥʻ

∙χ χᴿ ρΰοΩϜ ΦΜρᾠΠϥχΥ ∙χ Ẇ πΚϥʻ
Ṫ ᵫ Ϝ ιΥʺḧӸμθ ꜡χ ʺ ӤϬ ᵔΰοχ▫ Υ ʻ

ᾥΨψ  χם ψʺ פֿ τΪϥם Υ ΤμθΥʺ
ӤϬᶈ βϥθϛτϜʺάχ σ פֿ πχםᾓϬ“ΜД˔ЌϬ ΰ ΥΚϥʻ

Å פֿ τΣΪϥ︡

Å ∙χ Ẇ ΰ χṪ ᵫ

Å⇔Ἲ ʺ Ἲ χ Ӥχᶈ ʻ

Ӳ̝



ˮḕẽОϱиῬ ˯ψʺ ˑσϵЀⱧỘτ╥ᵊ
ϜΰΨψ ήϦοΜϘβʻ

ϵЀЫ˔ϼ

∙ὺ∙

› ∙ằẚⱧỘּי
ξΤΜ֫

Ӳ̝

GPN ›

ῬⱧχ ʾῬⱧ ΰ τέᶨ ΨιήΜ

b9¢L{ ‹ʿY¢πнллмлмπ!
Ṫ ʿḕẽОϱиῬ

ʿнлнлмлὮн

SDGsⱧỘ GBRC 09-07‹
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ˮḕẽОϱиῬ ˯ψʺ ˑσ ᴣϬ ΪοΜϘβʻ

Ӳ̝



ˮḕẽОϱиῬ ˯ψʺ ˑσ ᴣϬ ΪοΜϘβʻ

Ӳ̝


