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㸯㸬ࡵࡌࡣ 
᪤タࡢ㗰㐨㊰ᶫRCᗋ∧࠼᭰ྲྀࡢᕤ࡛ࡣ㸪ࢺࢫࣕ࢟ࣞࣉPC

ᗋ∧㸦௨㝆㸪PCaPCᗋ∧㸧ࡀ᥇⏝ࡿ࠸࡚ࢀࡉ㸬PCaPCᗋ∧┦

ࡢ᥋ྜ࡛ࡣ㸪ᗋ∧ཌࡢไ⣙ࡽ᪂タᶫ࡛ᶆ‽ⓗࢀࡽ࠸⏝

⥅࠸ࡋ᪂ࡢ✀ᩘࡿࢃ௦ᡭ⥅ࣉ࣮ࣝࡢ∧ᗋࡢ≦ᙧࡁࡈ࠶ࡿ

ᡭᵓ㐀ࡀᥦࡿ࠸࡚ࢀࡉ㸬ࡋࡋ㸪ࡢࡽࢀࡇ⥅ᡭᵓ㐀ࡈ࠶ࡣ

ࡁᙧ≧ᗋ∧ࡣᵓ㐀ⓗ㐺⏝࡛࠸࡞ࡁ㸬ࡈ࠶ࡁᙧ≧ᗋ∧

ࣞࢺࢫࣞࣉ㸪ࡿ࡞せࡀᗏᆺᯟ㒊ᕤࡵ㸪㛫ワࡣ

ࡓࡿࡍᢠ࡚ࡗ࡞య୍㒊ࡕᚋᡴࡀ㒊ࡈ࠶ࡓࢀࡉᑟධࡀࢫ

ᬒ⫼ࡢࡽࢀࡇ㸬ࡿ࠶ࡀⅬ࡚࠸࠾ᛶஂ⪏ࡧࡼ࠾㸪ᕤᛶࡵ

➃ࡢ➽⠇㕲ࡌࡡࡓࡋࢆᶞ⬡ሬࢩ࣏࢚࢟ࡢ㸪㧗╔ᆺࡽ

㒊ᑓ⏝ࡢᙧࢆࢺࢵࢼタ⨨ࡓࡋ⥅ᡭ㕲➽࠸⏝ࢆ㸪ⷧ࠸ᗋ∧

ཌ࡛ࡈ࠶ࡁᙧ≧ᗋ∧㐺⏝ྍ⬟࡞᪂࠸ࡋ⥅ᡭᵓ㐀࡚ࡋ

“MuSSLᕤἲ͇ࢆ㛤Ⓨࡋ㸪࡛ࡲࢀࡇᐃ╔ᵓ㐀ࡢせ⣲ヨ㦂㸪

⥅ᡭᵓ㐀ࡓࡋ┠╔᭤ࡆ◚ቯヨ㦂ࡿࡼᇶᮏⓗᛶ⬟ࡢ☜ㄆࢆ

ㄆ☜ࡢປ⪏ஂᛶ⑂ࡿࡼ㸬ᅇ㸪㍯Ⲵ㔜㉮⾜ヨ㦂ࡿ࠸࡚ࡗ⾜

 㸬ࡿࡍሗ࿌ࡇࡇ࡛ࡢࡓࡋᐇࢆ
 

㸰㸬ヨ㦂᪉ἲ 

2.1 ヨ㦂య 
ヨ㦂యࡣ㸪άⲴ㔜స⏝ᗋ∧ୗ⦕࡛-2N/mm2⛬ᗘࣉࡿ࡞

᥋ྜ㒊୍࡛యࡢࡕ㸪ᚋᡴࢆPCa∧2ᯛࡓࡋᑟධࢆࢫࣞࢺࢫࣞ

⏝㐺∧ᙧ≧ᗋࡁࡈ࠶㸪ࡣ㸬ヨ㦂ࡿ࠶࡛∧1᪉ྥPRCᗋࡓࡋ

ㄪᩚࢆᕤㄗᕪࡸᖹ㠃⥺ᙧ㸦┿-1㸧ࣉࢱ╔ᐃࡆ᭤ࡿࡍ

)ࣉࢱ╔ᐃ⥺┤ࡿࡍ⏝㐺∧ᙧ≧ᗋࡋ↓ࡈ࠶ࡢࡵࡓࡿࡍ

 㸬ࡓࡋᐇ࡚ࡋᑐ㢮✀2ࡢ(2-┿

ヨ㦂యࡢᑍἲࡣ㸪ᖜ2,800mm㸪ᨭ㛫㒊ࡢᗋ∧ཌ220mmࡋ㸪

ᨭⅬ㒊ࢆࢳࣥࣁࡣタ50࡚ࡅmmቑཌࡓࡋ㸬ヨ㦂యࡢ㛗ࡣࡉ㸪

᭤ࡆᐃ╔4,300ࣉࢱmmᑐ࡚ࡋ㸪┤⥺ᐃ╔ࡣࣉࢱヨ㦂ᶵ

ᙧ≧ᑍࡢ㸬ヨ㦂యࡓࡋ4,500mm࡚ࡋᘏ㛗ࢆ㒊➃ࡽไ⣙ࡢ

ἲࢆᅗ-1ࡍ♧㸬 

ࡢࡁࢻࢵࢱࢫࡓࡋᶍࢆࢪࣥࣛࣇ㗰᱆ୖࡣ㸪ᨭⅬ㒊ࡓࡲ

12mmࡢ㗰ᯈࢆタ⨨ࡓࡋ㸬᭤ࡆᐃ╔ࡣ࡛ࣉࢱ㸪ⷧࡈ࠶࠸㒊

 㸬ࡿ࠸࡚ࡋ⨨㓄ࢆ➽᱁ᏊࡢGFRP〇࡚ࡋᙉ⿵ࡢ

ࡣ㸪᥋ྜ㒊ࡋ50N/mm2ࡣ㓄ྜタィᙉᗘࡢࢺ࣮ࣜࢡࣥࢥ

⦰⿵ൾ⏝ࡢ⭾ᙇࢆࢺ࣮ࣜࢡࣥࢥ⏝ࡓࡋ㸬㕲➽ࡣSD345㸪
PC㗰ᲬࡣSBPR930/1080ȭ23ࢆ⏝ࡓࡋ㸬⾲-1ᮦᩱᙉᗘࢆ

㸪㍯Ⲵ㔜㉮⾜ヨ㦂㛤ࡣㄆ☜ࡢᅽ⦰ᙉᗘࡢࢺ࣮ࣜࢡࣥࢥ㸬ࡍ♧

ጞ๓ࡢẁ㝵࡛⾜ࡓࡗ㸬 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 ┿-1 ᭤ࡆᐃ╔ࣉࢱ 

GFRP ᱁Ꮚ➽ 

┿-2 ┤⥺ᐃ╔ࣉࢱ 

ഛ ⪃

䃢㼏 58.2 N/mm
2 53.7 N/mm

2

㻱㼏 35.9 kN/mm
2 32.4 kN/mm

2

䃢㼏 62.3 N/mm
2 53.3 N/mm

2

㻱㼏 31.7 kN/mm
2 35.0 kN/mm

2

䃢u 570 N/mm
2 584 N/mm

2

䃢㼥 404 N/mm
2 400 N/mm

2

䃢u 576 N/mm
2 567 N/mm

2

䃢㼥 402 N/mm
2 408 N/mm

2

䃢㼜u 1126 N/mm
2 1150 N/mm

2

䃢㼜㼥 1015 N/mm
2 1039 N/mm

2

┤⥺ᐃ╔䝍䜲䝥᭤䛢ᐃ╔䝍䜲䝥

䞉᭤䛢ᐃ╔䝍䜲䝥
䚷ᗋ∧㒊䠖䃢88䠈᥋ྜ㒊䠖䃢76
䞉┤⥺ᐃ╔䝍䜲䝥
䚷ᗋ∧㒊䠖䃢204䠈᥋ྜ㒊䠖䃢195

䝭䝹䝅䞊䝖್

PC㗰Წ
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⾲-1 ᮦᩱヨ㦂⤖ᯝ 

ᅗ-1 ᭤ࡆᐃ╔ࡢࣉࢱヨ㦂యᙧ≧⥅ᡭᵓ㐀 
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(b)┤⥺ᐃ╔ࣉࢱ

GFRP᱁Ꮚ➽
┠ᆅ㛤ࡁィ 

┠ᆅ㛤ࡁィ 

(a)᭤ࡆᐃ╔ࣉࢱ
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2.2 ヨ㦂᪉ἲ 
ヨ㦂యࡣᨭ㛫2,500mm࡛༢⣧ᨭᣢࡓࡋ.㍕Ⲵ᪉ἲࡣ㸪ᨭ㛫୰

ኸ200×500mmࡢ㍕Ⲵࢆࢡࢵࣟࣈ୪ࡓ㌶㐨ୖࢆᖜ500mm
㸦┿-3㸧㸬ᮏヨࡓࡋ㍕Ⲵ ࡢ๓ᚋ1,500mmࡿࡼ㕲㍯ࡢ

㦂࡛ࡣ㸪100ᖺ┦ᙜ⪏ஂᛶࡢ☜ㄆ㸦Step1㸧㸪◚ቯᛶ≧ࡢ☜ㄆ

㸦Step2㸧ࢆ┠ⓗࡋ㸪Step1ࡣ࡚࠸ࡘ㧗㏿㐨㊰⥲ྜ◊✲ᡤ

᳨࡛ウࡓࢀࡉ᪉ἲ࡚ࡌ‽㸪250kN×10ᅇ㍕Ⲵࡓࡋ㸬 
Step1ᚋ㸪᥋ྜ㒊ࢆ୰ᚰ㛗1,000ࡉmm×ᖜ2,000mmࡢ

⠊ᅖ࡛╔ⰍỈ6ࢆ㛫Ỉࡏࡉ㸪ୗ㠃₃ࡢỈࡢ᭷↓ࢆ☜ㄆࡋ

㍕ࡋ㏉⧞࡚ࡏࡉቑຍࢆⲴ㔜ࡵࡓࡢᚋ㸪◚ቯᛶ≧☜ㄆࡢࡑ㸬ࡓ

Ⲵࡓࡋ⥆⥅ࢆ㸬ᅗ-2㍕Ⲵࡍ♧ࢆࣉࢵࢸࢫ㸬  

ᡤᐃᅇᩘⅬ࡛㟼ⓗ㍕Ⲵࢆᐇࡋ㸪ᗋ∧ࡳࢃࡓࡢ㔞㸪ᡴ

⥅┠ᆅࡢ㛤ࡁ㔞➼ࡢィ ࡓࡗ⾜ࢆ㸬100ᖺ┦ᙜ⪏ஂᛶࡢᦆയᗘ

㸦㸧࡚ࡋ㸪Step1㍕Ⲵ࡚࠸࠾ձࡀࡳࢃࡓᛴቑࡇ࠸࡞ࡋ㸪

ղ᥋ྜ㒊ࡢ┠ᆅ㛤0.1ࡀࡁmm௨ୗ࡛ࡇࡿ࠶㸪ճୖ㠃ࡢࡽ

₃Ỉࢆࡇ࠸↓ࡀ☜ㄆࡿࡍ㸬 

⥺┤㸪ࡀࡓࡋᐇ࡛ࡲࡿ⮳ቯ◚ࡣࣉࢱ╔ᐃࡆ㸪᭤࠾࡞

ᐃ╔ࡣࣉࢱ㸪ヨ㦂ᕤ⛬ࡢ㒔ྜࡾࡼ◚ቯࡿ⮳๓ࡢẁ㝵࡛

ヨ㦂ࢆ⤊ࡓࡋ㸬 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

㸱㸬ヨ㦂⤖ᯝ 

3.1 ᗋ∧ࡳࢃࡓࡢ㔞 
ᅗ-3ᗋ∧୰ኸࡢ㟼ⓗ㍕Ⲵࡳࢃࡓࡿࡅ࠾㔞ࡍ♧ࢆ㸬࠾࡞㸪

ᅗ୰ࡢάⲴ㔜ࡣࡳࢃࡓ㸪㍕Ⲵࡽࡳࢃࡓ⥲ࡢ㍕Ⲵ๓ࡢṧ

ᯝ㸪Step1⤖ࡢ㸬ヨ㦂ࡿ࠸࡚ࡋ♧ࢆ್ࡓ࠸ᘬࡋᕪࢆࡳࢃࡓ␃

࠶ᐃ୍࡛ࡰࡶࣉࢱ୧ࡣቑຍ㔞ࡢࡳࢃࡓάⲴ㔜ࡿࡅ࠾

ࡳࢃࡓࠎᚎ࡚ࡌᛂ㸪㍕Ⲵᅇᩘࡣቑຍᚋࡢ㸬㍕ⲴⲴ㔜ࡓࡗ

㔞ࡀቑຍࡓࡋ㸬᭤ࡆᐃ╔ࡣ࡛ࣉࢱ㸪◚ቯ┤๓ࡢẁ㝵࡛ᛴ⃭

 㸬ࡓࡋቑຍࡀኚ

3.2 ┠ᆅ㛤ࡁ㔞 
ᅗ-4ᗋ∧ୗ㠃ࡢᨭ㛫୰ኸ⨨ࡿࡅ࠾┠ᆅ㛤ࡁ㔞㸦Step1

ᢳฟ㸧ࡍ♧ࢆ㸬᭤ࡆᐃ╔ࡈ࠶ࡣࣉࢱඛ➃࡛ࡢィ ್ࢆ㸪┤

⥺ᐃ╔ࡣࣉࢱ୧ഃࡢᡴ⥅ࡂ⨨࡛࠸ࡁഃࡢィ ್ࡋ♧ࢆ

ࡣ㔞ࡁᆅ㛤┠ࡿࡼάⲴ㔜ࡿࡅ࠾Step1ࡶࣉࢱ㸬୧ࡓ

0.05mm௨ୗᴟ࡚ࡵᑠ୍ࡰࡃࡉᐃ್࡛ࡢ᥎⛣ࡓࡋ㸬 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.3 ₃Ỉ☜ㄆ 
Step1ᚋ㸪᥋ྜ㒊㏆ഐ࡛⾜ࡓࡗỈヨ㦂࡛ࡣ㸪୧ࣉࢱ

 㸬ࡓࡗ࡞ࢀࡉㄆ☜ࡣ₃Ỉࡢୗ㠃ࡶ

3.4 ◚ቯᙧែ 
 ᭤ࡆᐃ╔ࡣࣉࢱ㸪Step2㍕Ⲵ490ࡢkN×212,565ᅇ࡛PCa
ᗋ∧㒊ࡢᢲࡋᢤ᩿ࢇࡏࡁ◚ቯࡓࡗ࡞㸬┤⥺ᐃ╔ࡣࣉࢱ㸪

Step2㍕Ⲵ465ࡢkN×123,000ᅇ࡛◚ቯࡎࡏ㸪ヨ㦂ࢆ⤊ࡓࡋ. 

 

㸲㸬ࡵࡲ 

MuSSLᕤἲࡢ⥅ᡭᵓ㐀࡚࠸ࡘᐇࡓࡋ㍯Ⲵ㔜㉮⾜ヨ㦂

࡞ࡣᛴቑࡢࡳࢃࡓ࡚࠸࠾Step1㍕Ⲵࡶࣉࢱᯝ㸪୧⤖ࡢ

㸪ࡓࡲ㸬ࡓࢀࡽᚓࡀᯝ⤖࠸ࡉᑠ࡚ࡵᴟࡶࡁᆅ㛤┠ࡢ㸪᥋ྜ㒊ࡃ

Step1㍕ⲴᚋࡢỈヨ㦂࡛ࡶୗ㠃₃ࡢỈࡣ☜ㄆ࡞ࢀࡉ

༑ࢆປ⪏ஂᛶ⑂ࡢ100ᖺ┦ᙜࡣ㸪ᮏ⥅ᡭᵓ㐀ࡾࡼ㸬௨ୖࡓࡗ

ศ᭷ࡿࢀࡽ࠼⪄ࡿࡍ㸬 

⌧ᅾ㸦ᖹᡂ30ᖺ6᭶㸧㸪୰ᅜ⮬ື㌴㐨㸦≉ᐃ᭦᪂➼㸧ᖖᅜᶫ

2ᶫᗋ∧ྲྀ᭰ᕤྠ࡚ᕤἲࢆ㐺⏝ࡓࡋPCaPCᗋ∧ࢆ〇స

୰࡛ࡿ࠶㸬ᚋࡣᐇᕤࢆ⤒࡚ᕤἲ❧☜ࡢᬑཬດ࠸ࡓࡵ㸬

Key Words㸸ࢺࢫࣕ࢟ࣞࣉPCᗋ∧㸪ᗋ∧ྲྀ᭰࠼㸪⥅ᡭᕤἲ㸪 

⑂ປ⪏ஂᛶ㸪㍯Ⲵ㔜㉮⾜ヨ㦂 

     

 
 
 

ஂᚨ㈉ ᚿ㐨㑻   ㅖᶫඞᩄ 

ᅗ-3 ୰ኸ㍕Ⲵࡳࢃࡓࡿࡅ࠾㔞 
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ᅗ-4 ୰ኸ㍕Ⲵࡿࡅ࠾┠ᆅ㛤ࡁ㔞㸦Step1 ᢳฟ㸧 
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ᅗ-2 ㍕Ⲵࣉࢵࢸࢫ  
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◚ቯᛶ≧☜ㄆ

P=400kN

P=490kN

P=465kN
䖃

100ᖺ⪏ஂᛶ☜ㄆ

P=250kN ₃Ỉ☜ㄆ䜽䝸䜰

Step1 Step2
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