
 ࢺ࣮ࢩࢻࣥࣛࢺࢫ㗰㒊ᮦ㸪⭉㣗㸪㒊ศ⿵ಟ㸪CFRP㸪 ࢻ࣮࣮࣡࢟ 

 㐃⤡ඛ   ࠛ103-0024 ᮾி㒔୰ኸ༊᪥ᮏᶫᑠ⯚⏫ 3-8 ᪥㕲ࢺࢵࢪ࣏ࣥࢥ㸦ᰴ㸧 TEL 03-5623-5558 

CFRPCFRPCFRPCFRPࢆࢺ࣮ࢩࢻࣥࣛࢺࢫ᥋╔ࡓࡋ㗰᱆ࡢ᭤ࡆヨ㦂ࢆࢺ࣮ࢩࢻࣥࣛࢺࢫ᥋╔ࡓࡋ㗰᱆ࡢ᭤ࡆヨ㦂ࢆࢺ࣮ࢩࢻࣥࣛࢺࢫ᥋╔ࡓࡋ㗰᱆ࡢ᭤ࡆヨ㦂ࢆࢺ࣮ࢩࢻࣥࣛࢺࢫ᥋╔ࡓࡋ㗰᱆ࡢ᭤ࡆヨ㦂    

᪥㕲ࢺࢵࢪ࣏ࣥࢥ㸦ᰴ㸧  ṇ఍ဨ ۑ⚽⇃భဢ  ᑠᯘ ᮁ 

㛗ᒸᢏ⾡⛉Ꮫ኱Ꮫ  ṇ఍ဨ  㛗஭ṇႹ  ᐑୗ ๛ 

㛗ᒸᢏ⾡⛉Ꮫ኱Ꮫ኱Ꮫ㝔  Ꮫ⏕ဨ  బ⸨ ஂ       

㸯㸬࡟ࡵࡌࡣ㸯㸬࡟ࡵࡌࡣ㸯㸬࡟ࡵࡌࡣ㸯㸬࡟ࡵࡌࡣ    

 㗰㒊ᮦࡀ⭉㣗➼᩿ࡿࡼ࡟㠃Ḟᦆࡾࡼ࡟ຊᏛⓗᶵ⬟ࡀపୗࡓࡋሙྜ㸪㒊ᮦࡢ஺᥮ࡿࡼ࡟ࢺࣝ࣎ࡸᙜ࡚ᯈῧ᥋➼㸪኱

⥔⧅Ⅳ⣲࡟㸪⿵ಟ⟠ᡤ࡚ࡋ࡜ಟ᪉ἲ⿵࡞ຠ⋡ⓗ࣭⤒῭ⓗࡾࡼ㸪࡛ࡇࡑ㸬ࡿ࠶࡛≦⌧ࡀࡢࡿࡍ࡜ᚲせࢆ⟇ᑐ࡞ࡾ࠿ࡀ

ࡿ࠸࡚ࢀࢃ⾜ࡀ✲◊ࡿࡍ㛵࡟ᕤἲࡿࡍ௜㈞ࢆࢺ࣮ࢩ 1㸧㸬 

 ㏆ᖺ㸪ⴭ⪅ࡣࡽ᪋ᕤຠ⋡ࢆୖྥࡢ┠ⓗ࡚ࡋ࡜㸪㐃⥆⧄⥔1ࢻࣥࣛࢺࢫᮏ࡟ࡘࡎᶞ⬡ྵࢆᾐ࣭◳໬ࡓࡏࡉFRP⣲⥺ࢆ

ࢆ⬡ᶞ࡟㛫ࢺ࣓ࣥࣛ࢕ࣇ᪋ᕤ⌧ሙ࡛ࡣࢺ࣮ࢩࢻࣥࣛࢺࢫ2㸧㸬ࡓࡋ㛤Ⓨࢆࢺ࣮ࢩࢻࣥࣛࢺࢫࡓࡋ໬ࢺ࣮ࢩ࡟≦ࢀࡔࡍ

ྵᾐࡿࡏࡉᚲせࡃ࡞ࡀ㸪1ᒙࡢࡾࡓ࠶┠௜㔞ࡀ㧗ࡵࡓࡿࡁ࡛ࡃ᪋ᕤຠ⋡ࡀⰋ࠸㸬࡟࠺ࡼࡢࢺ࣮ࣞࣉཌ࡜࠸➃㒊ࡢᛂຊ

㞟୰ࡾࡼ࡟๤㞳ࡋ᫆࠸㸬୍᪉㸪ࡣࢺ࣮ࢩࢻࣥࣛࢺࢫከᒙ✚ᒙࡿࡍሙྜ㸪➃㒊࡚ࡋࡽࡎࢆ✚ᒙ࡛࡜ࡇࡿࡍᛂຊ㞟୰ࢆ

⦆࿴ࡀ࡜ࡇࡿࡍฟ᮶3ࡿ㸧㸬࡛ࡇࡑᮏ◊✲࡛ࡣ㸪ࡢࢺ࣮ࢩ┠௜㔞㸪✚ᒙᩘࡧࡼ࠾➃㒊ࡢࡋࡽࡎ᭷↓ࡀ㸪⿵ᙉຠᯝࡼ࠾

ࡆᱱ᭤ࡓ࠸⏝ࢆH㗰౪ヨయࡓࡋ௜㈞ࢆࢺ࣮ࢩࢻࣥࣛࢺࢫ 㸪CFRP࡚ࡋ࡜ⓗ┠ࢆ࡜ࡇࡿࡍウ᳨ࢆᙳ㡪ࡍࡰཬ࡟๤㞳ࡧ

㍕Ⲵヨ㦂ࡓࡗ⾜ࢆ㸬 

 

㸰㸬ᐇ㦂ᴫせ㸰㸬ᐇ㦂ᴫせ㸰㸬ᐇ㦂ᴫせ㸰㸬ᐇ㦂ᴫせ    

 ᮏᐇ㦂࡛ࡣ㸪ᅗ-1 ࡿ࡞␗ࡢ௜㔞┠⥔⧅࡟ࢪࣥࣛࣇୗୖࡢ㸪㗰〇ᱱ࡟࠺ࡼࡍ♧࡟ CFRP ᘬᙇഃ࣭ࢆࢺ࣮ࢩࢻࣥࣛࢺࢫ

ᅽ⦰ഃ࡟✚ᒙᩘࢆኚ໬࡚ࡏࡉ᥋╔ࡋ㸪Ⅳ⣲⧄⥔ࡢ⿵ᙉ㔞ࡀ⿵ᙉຠᯝ࡟ཬࡍࡰᙳ㡪࡚ࡋ┠╔࡟㸪CFRP ᙉ㗰⿵ࢺ࣮ࢩ

ᯈࡢⲴ㔜㸫ࡳࡎࡦ㛵ಀࢆ ᐃྠ࡜ࡿࡍ᫬࡟㸪CFRP ሙྵ⌧ࡢᚑ᮶࡟ࡵࡓࡢẚ㍑ࡓࡲ㸬ࡓࡋほᐹࢆ๤㞳≧ἣࡢࢺ࣮ࢩ

ᾐࡢࣉ࢖ࢱⅣ⣲⧄⥔ࡓ࠸⏝ࡶࢺ࣮ࢩ㸬  

ᮏ◊✲࡛⏝ࡓ࠸ H 㗰౪ヨయ㸦390×300×10×16㸧ࡢ㝆అⲴ㔜ࡣ 1200 kN㸦SS400㸸㝆అᛂຊ 315 N/mm
2㸧࡛ࡓࡓࡗ࠶

ࡣ㸪㍕Ⲵࡵ 1200 kN ࡣ㸬౪ヨయࡓࡋ࡜࡛ࡲ 2 ✀㢮࡛ᐇ㦂1-⾲ࡣࢱ࣮࣓ࣛࣃ ࡟ࢀࡒࢀࡑ㸪࡟࠺ࡼࡍ♧࡟ 3 ࡢࣉ࢖ࢱ

CFRP 㸬౪ヨయࡓࡋ௜㈞ࢆࢺ࣮ࢩ A ࢺ࣮ࢩࢻࣥࣛࢺࢫ ࡣ࡟ 10 ᒙ㸪7 ᒙ㸪5 ᒙࢆ㈞௜ࡋ㸪10 ᒙ࡜ 7 ᒙࡣ➃㒊ྛࢆᒙ

25 mm 㸬ࡓࡋウ᳨ࢆᙳ㡪ࡍࡰཬ࡟๤㞳ࡧࡼ࠾ᙉຠᯝ⿵ࡀ↓᭷ࡢࡋࡽࡎ㒊➃࡜ᒙᩘ✚ࡾࡼ࡟ࢀࡇ㸬ࡓࡋᒙ✚࡚ࡋࡽࡎ

౪ヨయ B ࢺ࣮ࢩࢻࣥࣛࢺࢫࡣ࡟ 2 㸪CFRPࡋᒙ✚࡟࠺ࡼࡿ࡞ࡃࡋ➼ࡀᙉ㔞⿵ࢆࢺ࣮ࢩ⥔⧅Ⅳ⣲࡜✀ ᙉຠ⿵ࡀ࠸㐪ࡢ

ᯝࡧࡼ࠾๤㞳࡟ཬࡍࡰᙳ㡪᳨ࢆウࡓࡋ㸬 

 

 

 

 

 

 

ᅗ-1 ౪ヨయ 

౪ヨయ CFRP CFRP┠௜ 䝲䞁䜾⋡ CFRP CFRP⥲┠௜ 㗰᥮⟬㠃✚ 䛪䜙䛧㔞

No. 䝍䜲䝥 䠄㼓㻛m
2
䠅 䠄㼗N㻛mm

2
䠅 ✚ᒙᩘ 䠄㼓㻛m

2
䠅 䠄mm

2
䠅 (mm)

A-10 䝇䝖䝷䞁䝗䝅䞊䝖B 900 710 10 9000 3807 25

A-7 䝇䝖䝷䞁䝗䝅䞊䝖B 900 710 7 6300 2665 25

A-5 䝇䝖䝷䞁䝗䝅䞊䝖B 900 710 5 4500 1904 0

B-2 䝇䝖䝷䞁䝗䝅䞊䝖B 900 710 2 1800 761 25

B-3 䝇䝖䝷䞁䝗䝅䞊䝖A 600 724 3 1800 776 25

B-6 Ⅳ⣲⧄⥔䝅䞊䝖 300 682 6 1800 731 25

⾲-1 ౪ヨయ୍ぴ 
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㸱㸬ᐇ㦂⤖ᯝ㸱㸬ᐇ㦂⤖ᯝ㸱㸬ᐇ㦂⤖ᯝ㸱㸬ᐇ㦂⤖ᯝ 

 ᅗ-2 ᅗ-3ࡧࡼ࠾ ᘬᙇഃ↓⿵ᙉ㒊㸪⿵ᙉࡢ౪ヨయྛ࡟

㒊㗰ᮦࡢⲴ㔜㸫ࡳࡎࡦ㛵ಀࡢ⌮ㄽ್࡜ᐇ㦂್ࡍ♧ࢆ㸬Ⲵ

㔜ࡣ㝆అⲴ㔜㸦Py㸧࡛↓ḟඖ໬ࡿ࠶್࡛ࡓࡋ㸬ྠᅗࡾࡼ

CFRP పࡀࡳࡎࡦࡢ㸪㗰ᮦࡾࡼ࡟࡜ࡇࡿࡍᙉ⿵࡛ࢺ࣮ࢩ

ῶࡿ࠿ࢃࡀ࡜ࡇࡿ࠸࡚ࡋ㸬 

ᅗ-2ࡓࡲ ቑຍ࡟ᛴ⃭ࡢࡳࡎࡦ㸪⿵ᙉ㒊㗰ᮦ࡚࠸࠾࡟

Ⅼ࡛ࡿࡍ CFRP 㸬౪ヨయࡓࡋ⏕Ⓨࡀ๤㞳ࡢ B ᘬᙇഃࡢ

㸬౪ࡓࡗ࠿࡞ࡋ⏕Ⓨࡣ๤㞳ࡣᅽ⦰ഃ࡛ࡢ୧౪ヨయࡧࡼ࠾

ヨయ A 㸪ᘬᙇࡣࡢࡓࡋ⏕Ⓨࡀ๤㞳ࡳࡢᘬᙇഃ࡚࠸࠾࡟

ഃ➃㒊ࡣ࡟⏺㠃᩿ࢇࡏࡢຊࡃ࡞࡛ࡅࡔ㸪CFRP ᡠ࡟ඖࡀ

ࡽ࠼⪄࡜ࡿ࠶࡛ࡵࡓࡓ࠸ാࡀຊࡢἲ⥺᪉ྥࡿࡍ࡜࠺ࢁ

㸬⾲-2ࡿࢀ ౪ヨయࡓࡋ♧࡟ A ࡳ࡚ࡋẚ㍑ࢆ๤㞳Ⲵ㔜ࡢ

࠸ከࡢ㸪✚ᒙᩘ࡜ࡿ A-10 ࡀ A-7 ࠸࡚ࡋ๤㞳࡟᪩ᮇࡾࡼ

࠺࠸࡜ࡿ࡞ࡃࡍࡸࡋ๤㞳࡝࡯࠸ከࡀ㸪✚ᒙᩘࡽ࠿࡜ࡇࡿ

㸪A-5ࡓࡲ㸬ࡿ࠿ࢃࡀ࡜ࡇ ࡣ 5 ᒙ✚ᒙࡎࡽࢃ࠿࠿ࡶ࡟

A-10 ࡞ࡀࡋࡽࡎ㒊➃ࡣࢀࡇ㸬ࡿ࠸࡚ࡋ๤㞳࡟᪩ᮇࡾࡼ

ࡣᒙ✚ࡋࡽࡎࡢ㸪➃㒊ࡾ࠶࡛ࡵࡓࡓࡗࡇ㉳ࡀᛂຊ㞟୰ࡃ

๤㞳㜵Ṇ࡟᭷⏝࡛ࡓࡗ࠿ࢃࡀ࡜ࡇࡿ࠶㸬 

㸪⾲-2ࡓࡲ ࡟ P/Py=0.6 ࡜ P/Py=0.9 ࡦᙉຠ⋡㸦⿵ࡢ࡛

㸬B-2ࡍ♧ࢆᐇ㦂್㸭ィ⟬್㸧ࡢ⋠పῶࡢࡳࡎ ᅽ⦰ഃࡢ

ࡣ P/Py=0.6ࢆ㉸ࡽ࠿࡚࠼㗰ᮦࡢᒁᡤⓗኚᙧࡀ㉳ࡾࡇ㸪 

ᐃ୙ྍࡓࡗ࡞࡜㸬ࡢࡑ௚ࡣ 0.73㹼1.18࡜ᐇ㦂್ࡣ⌮ㄽ್

࠸ከࡢᙉ㔞⿵࡚ࡋ࡜㸪ഴྥࡀࡿ࠸࡚ࡋ♧ࢆ್࠸㏆࡜

A-10㸪A-7 ࡣࢀࡇ㸬ࡿ࠸࡚ࡗ࡞ࡃపࡀ⋠ᙉຠ⿵ࡢ CFRP

ᒙࡀཌ࡝࡯ࡿ࡞ࡃⲴ㔜ఏ㐩ຠ⋡ࡀᝏࡃ

⿵㸪ࡓࡲ㸬ࡿࢀࡽ࠼⪄࡜ࡿ࠶࡛ࡵࡓࡿ࡞

ᙉ㔞࠸ࡋ➼ࡢ౪ヨయ B 㸪ᘬᙇഃ࡛࡚࠸࠾

௜㔞┠ࡣ 900 g/m
2࡛ P/Py=0.6 ⦰㸪ᅽ࡛ࡲ

ഃ࡛ࡣ┠௜㔞 600 g/m
2࡛ P/Py=0.6࡛ࡲ⌮

ㄽ್࡜㏆ࡿ࠸࡚ࡋ♧ࢆ್࠸㸬1 ᒙࡾࡓ࠶

࡞ࡃపࡀ⋠ᙉຠ⿵࡝࡯࠸㧗ࡀ௜㔞┠ࡢ

ࡋ➼ࡀ㸧ࡉ㛗ࡢ㸪ᐃ╔㛗㸦᭱እᒙࡣࡢࡿ

ࡃ 1ᒙ┠ࡢ㛗ࡀࡉB-6>B-3>B-2࡚ࡗ࡞࡜

 㸬ࡿࢀࡽ࠼⪄࡜ࡿ࠶ཎᅉ࡛ࡶ࡜ࡇࡿ࠸

 

㸲㸬ࡵ࡜ࡲ㸲㸬ࡵ࡜ࡲ㸲㸬ࡵ࡜ࡲ㸲㸬ࡵ࡜ࡲ 

௨ୗ࡟ᮏ◊✲࡛ᚓࡓࢀࡽ⤖ᯝࡿࡵ࡜ࡲࢆ㸬 

ࢆ㸪➃㒊ࡓࡲ㸬ࡓࡗ࠿ࢃࡀ࡜ࡇࡿ࠼୚ࢆᙳ㡪࡞ࡁ኱࡟๤㞳ࡣ↓᭷ࡢࡋࡽࡎ㒊➃ࡢᒙ᫬✚ࢺ࣮ࢩࢻࣥࣛࢺࢫ࣭ 25 mm

 㸬ࡓࡗ࠿ࢃࡀ࡜ࡇࡿ࡞ࡃࡍࡸࡋ๤㞳࡜ࡿ࡞ࡃከࡀ㸪✚ᒙᩘࡶ࡚ࡋᒙ✚࡚ࡋࡽࡎ

࣭㧗┠௜ࢆࢺ࣮ࢩࢻࣥࣛࢺࢫࡢ 10ᒙ㸦ᚑ᮶ࡢⅣ⣲⧄⥔ࢺ࣮ࢩ 30 ᒙ┦ᙜ㸧✚ᒙࡶ࡚ࡋ㸪ከᑡ⿵ᙉຠᯝࡣⴠࡢࡶࡿࡕ

ࡤࢀࡅࡋ➼ࡀ㸪⿵ᙉ㔞ࡓࡲ㸬ࡿࢀࡽᚓࡀᙉຠᯝ⿵࠸㏆࡟ㄽ್⌮ࡢ CFRP 㸬ࡿࢀࡽᚓࡀᙉຠᯝ⿵ࡢ➼ྠࡎࡽࢃ࠿࠿࡟✀

┠௜㔞ࡢ㧗ࡣࡢࡶ࠸ᐃ╔㛗ࢆ㛗ࡿ࡜࡟ࡵᚲせࡀࡿࢀࡽ࠼⪄࡜ࡿ࠶ࡀ㸪ᐃ╔㛗ࡣ௒ᚋ᳨ࡢウㄢ㢟ࡿࡍ࡜㸬 

 

ཧ⪃ᩥ⊩ཧ⪃ᩥ⊩ཧ⪃ᩥ⊩ཧ⪃ᩥ⊩ 
1㸧 ᮡᾆ㸪኱ᇉ㸪㛗஭㸪ᑠᯘ㸸Ⅳ⣲⧄⥔ࢺ࣮ࢩ㸦CFRP㸧ࡓ࠸⏝ࢆ㗰㒊ᮦ㒊ศ⿵ᙉ࡟㛵ࡿࡍ◊✲㸸ᅵᮌᏛ఍➨ 60ᅇᖺḟᏛ⾡ㅮ₇ㄽᩥ㞟㸪2006.9 

2㸧 ᑠᯘ㸪బ⸨㸪㧗ᶫ㸸ࢺ࣮ࢩࢻࣥࣛࢺࢫ㸪CFRPࢺ࣮ࣞࣉ㸪Ⅳ⣲⧄⥔ࡿࡼ࡟ࢺ࣮ࢩ RCࡢࡾࡣ᭤ࡆ⿵ᙉຠᯝ㸸ᅵᮌᏛ఍➨ 62ᅇᖺḟᏛ⾡ㅮ₇఍
ㅮ₇ᴫせ㞟 V㸪pp763-764㸪2007.9 

3㸧 ᮡᾆ㸪ᑠᯘ㸪኱ᇉ㸪✄ⴥ㸪ᐩ⏣㸪㛗஭㸸㗰㒊ᮦ⭉㣗ᦆയ㒊ࡿࡅ࠾࡟Ⅳ⣲⧄⥔ࢺ࣮ࢩ᥋╔᪉ἲ࡟㛵ࡿࡍゎᯒⓗ᳨ウ㸸ᅵᮌᏛ఍ㄽᩥ㞟 A㸪vol.64㸪
No.4㸪pp806-813㸪2008 
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ᅗ-2 ౪ヨయ A ᘬᙇഃⲴ㔜㸫ࡳࡎࡦ㛵ಀ 
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ᅗ-3 ౪ヨయ B ᘬᙇഃⲴ㔜㸫ࡳࡎࡦ㛵ಀ 

⾲-2 ๤㞳Ⲵ㔜ࡧࡼ࠾⿵ᙉຠᯝ 

No. P/Py=0.6 P/Py=0.9 P/Py=0.6 P/Py=0.9 kN Pi/Py

A-10 0.86 0.85 0.87 0.87 1080 90.0%

A-7 0.75 0.73 0.98 0.98 1180 98.3%

A-5 1.01 0.96 1.18 - 780 65.0%

B-2 0.81 ‐ 0.96 0.74 - 㸼100%

B-3 0.99 0.76 1.13 0.86 - 㸼100%

B-6 0.94 0.99 1.18 0.95 - 㸼100%

ᅽ⦰ഃ ᘬᙇഃ

⿵ᙉຠ⋡
౪ヨయ ๤㞳Ⲵ㔜
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