
 

 

ᅜᣦᐃྐ㊧ᖖ┙ᶫ㛛㊧ᖖ☬ᶫ᚟ᪧᕤ஦ࡿࡅ࠾࡟ PCa 㒊ᮦࡢά⏝ 

㸫ᖖ☬ᶫ᚟ᪧᕤ஦㸫 
 
ᮾிᘓ⠏ᨭᗑ ᘓ⠏タィ㒊  బ⸨㧗 
ᮾிᘓ⠏ᨭᗑ ᘓ⠏タィ㒊  ᳃ୗ┿ᕫᏊ 
 Ⲉᇛᕤሙ ⣽἟↷ᗈ(ᰴ)ࢺ࣮ࣜࢡࣥࢥ࣭ࢫ࢚࣭࣮ࣆ

 
㸯㸬࡟ࡵࡌࡣ 
ᖖ☬ᶫ᫂ࡣ἞ 10 ᖺ(1877 ᖺ)࡟ᯫᶫࡓࢀࡉ㸪▼ᶫࡣ࡚ࡋ࡜㒔

ෆ࡛᭱࠸ྂࡶ㧗ḍ௜ 2 㐃ࢳ࣮࢔ᶫ࡛ࡿ࠶㸬 すὒ㏆௦ⓗ࡞ព໶

㸪1928ࡾ࠶ࡶᶫ࡛ࡢᢡ⾺ᵝᘧึࡓࢀධࡾྲྀࢆ ᖺ࡟ᅜᣦᐃྐ㊧

࡚ࡋࡑ 2007 ᖺࡣ࡟༓௦⏣༊ᬒほࡾࡃ࡙ࡕࡲ㔜せ≀௳࡟ᣦᐃ

ࡋ࠿ࡋ㸬㸦෗┿-1㸧ࡿ࠶࡛≀ᘓ㐀࡞㔜せ࡚ࡋ࡜㸪ᩥ໬㈈ࢀࡉ 7
ᖺ๓ࡢᮾ໭ᆅ᪉ኴᖹὒἈᆅ㟈࡛⿕⅏ࢆ࡜ࡇࡓࡋዎᶵ࡟㸪ゎయ

ㄪᰝཬࡧ⅏ᐖ᚟ᪧᕤ஦ࡿࢀࢃ⾜ࡀ஦ࡓࡗ࡞࡜㸬ࡢࡇ୰ኸᶫ⬮

㒊ศࡢ᚟ᪧᕤ஦ࢺ࣮ࣜࢡࣥࢥࢺࢫࣞࢺࢫࣞࣉࢺࢫࣕ࢟ࣞࣉ࡟

㒊ᮦ(௨㝆 PCaPC 㒊ᮦ)ࡀ᥇⏝ࡓࢀࡉ㸬ᙜ♫ࡢ 〇సࡽ࠿᪋ᕤ

ࡓࡵྵࢆ PCa 㒊ᮦᕤ஦࡚࠸ࡘ࡟ሗ࿌ࡿࡍ㸬 

 

෗┿-1 ᖖ☬ᶫእほᅗ 

 
㸰㸬ᕤ஦ᴫせ 
2.1 ᕤ஦ᴫせ 
ᕤ ஦ ྡ㸸ᅜᣦᐃྐ㊧ᖖ┙ᶫ㛛㊧ᖖ☬ᶫ᚟ᪧᕤ஦ϩᮇ(504 ྕ) 
ᡤ ᅾ ᆅ㸸༓௦⏣༊኱ᡭ⏫஧୎┠ 7 ␒ᆅඛ ᖖ┙ᶫබᅬෆ 
ᶫ 㛗㸸28.8m 
ᶫ ᖜ㸸12.6m 
ᕤ஦ᮇ㛫㸸ᖹᡂ 28 ᖺ 11 ᭶ 2 ᪥㹼ᖹᡂ 30 ᖺ 12 ᭶ 28 ᪥ 
஦ᴗ୺య㸸༓௦⏣༊ 㐨㊰බᅬㄢ 
タィ┘⌮㸸ᰴᘧ఍♫ᩥ໬㈈ಖᏑィ⏬༠఍ 
᪋  ᕤ㸸㕲ᘓᘓタᰴᘧ఍♫ 
2.2 ⿵ಟ᪉㔪 
ᮏᶫ⬮ࡢᇶ♏ࡣᯇᮺ࣭༑㟢┙┠࣭ᤞᅵྎࡽ࠿ᵓᡂࡿࢀࡉᮌ

㉁⣔ᇶ♏ࡿ࠸࡚ࡗ࡞࡜㸬ࡢࡽࢀࡇᇶ♏ᙧᘧࢆᵓ㐀ࡶ࡚ࡋ࡜⏕

ࡍ⏝౑࡟ᙉ⿵ࡓࡲ㸬ࡿ࠶᪉㔪࡛ࡿࡍ㸪ಖᏑࡋᙉ⿵ࡽࡀ࡞ࡋ࠿

ࡣᮦᩱࡿ 100 ᖺඛࢆぢ㉺ࡓࡋ⣲ᮦ࣭ᮦᩱࢆ㑅ᐃࡿࡍ஦ࡀせồ

ࡿࢀࡉᠱᛕࡀ⏕Ⓨࡢ㸪㗵ࢀࡉ PC 㗰ᮦ࣭ᬑ㏻㕲➽ࡣ⿵ᙉᮦᩱ

ࡀ┙ᆅ࡞Ⰻ㉁ࡿ࡞ࡽ࠿㸬⢓ᅵ㉁ࡓࡋ࡜ࡢࡶ࠸࡞ࡋ⏝౑࡚ࡋ࡜

ᮌᮺࢆᨭᣢࡾ࠾࡚ࡋ㸪ᮌᮺ࡟ᅖࡢࡇࡓࢀࡲᆅ┙࡚ࡵྵࢆໟࡳ

㎸ࡴᵝ࡟⿵ᙉ࠺⾜ࢆィ⏬ࡓࡋ࡜㸬 
2.3 ୰ኸᶫ⬮᩿㠃 
୰ኸᶫ⬮ᇶ♏ࡢಖㆤ࡚ࡋ࡜ 2 ✀㢮ࡢ PCa 㒊ᮦࡀ᥇⏝ࡓࢀࡉ㸬

ࡍ༊ู࡚ࡋ࡜ࢺ࣮ࣜࢡࣥࢥ➟ࡧཬࢺ࣮ࣜࢡࣥࢥࡆᔞୖࢆ⛠ྡ

ࡣࢺ࣮ࣜࢡࣥࢥࡆ㸬㸦ᅗ-1㸪2㸧ᔞୖࡿ 20 ࢫࣕ࢟ࣞࣉࡢࢫ࣮ࣆ

ࢫࣞࢺࢫࣞࣉ㸪ࡋ⨨㓄࡟ᵝࡴ㎸ࡳໟࢆ♏㸪ᮌ㉁⣔ᇶࢆ㒊ᮦࢺ

⌧࡟➃ὶୗὶඛୖࡢ⬮ᶫࡣ➃㸬ᅛᐃࡿࡍᅽ╔᥋ྜ࡚ࡋᑟධࢆ

ሙᡴ࡚ࡋ࡜ࡕᇙࡵ㎸ࡳ㸪⥭ᙇ➃ࡣ୰ኸ㒊࡛஺ᕪୖࡽࡀ࡞ࡋ㒊

࡟Ỉ㠃ୗ࡚࠸⏝ࢆ㸬㸦ᅗ-3㸧▮ᯈࡓࡗ⾜ࢆᙇ⥭࡚ࡏࡉฟ✺ࡾࡼ

సᴗ✵㛫ࢆᵓ⠏ࡵࡓࡿࡍ㸪సᴗᗋࡣᖖࡿ࡞࡜₶‵࡟㸬ࡢࡇ⎔

ቃ࡚࠸࠾࡟⌧ሙᡴࡣ࡛ࢺ࣮ࣜࢡࣥࢥࡕⰋ㉁ࢆࢺ࣮ࣜࢡࣥࢥ࡞

ᡴタࡀ࡜ࡇࡿࡍ㞴࠸ࡋ஦ࡸ㸪ᮌᮺᇶ♏ࡼ࡟ࢻࣥ࢖࢓ࣇࣥࢥ࡟

㸪PCaPCࡽ࠿ほⅬࡿࡍᮇᚅࢆಖ☜ࡢᐦᐇᛶࡿ 㒊ᮦࡀ᥇⏝ࢀࡉ

ࣇࣥࢥࡶࢺࣝ࣎ࢻࢵࣟ࢖ࢱࡓࡋΏࡅᯫ࡟ࢺ࣮ࣜࢡࣥࢥ➟㸬ࡓ

ࢺ࣮ࣜࢡࣥࢥ➟㸬ࡓࡋ⏬ィ࡟ࡵࡓࡿࡏࡉᐤ୚࡟ຠᯝࢻࣥ࢖࢓

Ἑࢆ⬮ᶫࡿ࠶࡟㸪ᖖ᫬Ỉ㠃ୗ࠸そࢆእ࿘ࡢ⬮ᶫࡓࢀࡉᙉ⿵ࡣ

ᕝࡢᾐ㣗ࡽ࠿ಖㆤࡿࡍ㸬ᕥᓊཬྑࡧᓊࡢᶫ⬮ࡶ࡟タ⨨࠺⾜ࢆ

ィ⏬࡛ࡿ࠶㸬 

 
ᅗ-1 ୰ኸᶫ⬮ᖹ㠃 

 
ᅗ-2 ୰ኸᶫ⬮᩿㠃 
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ᕥᓊഃ

▮ᯈ:ᶫ⬮⿵ᙉసᴗ✵㛫ࡢṆỈ
ཬࡧᇶ♏࿘㎶ࡢ⿵ᙉ㸬
(ඛ➃ษ᩿࡟ᯫタ๓ࢺ࣮ࣜࢡࣥࢥ➟)

(ࢺ࣮ࣜࢡࣥࢥࢺࢫࣕ࢟ࣞࣉ)ࢺ࣮ࣜࢡࣥࢥ➟

༑㟢┙┠

ᔞୖࢺ࣮ࣜࢡࣥࢥࡆ
(㒊ᮦࢺࢫࣞࢺࢫࣞࣉࢺࢫࣕ࢟ࣞࣉ)

M30タ⨨(SUS316)ࢺࣝ࣎ࢻࢵࣟ࢖ࢱ ᮌᮺ

ᤞᅵྎ

A.P.-2.4ۂ

A.P.-3.0ۂ

A.P.-3.6 ۂ

T.P.±0ۂ

A.P.±0ۂ

(H=0.0m)

(H=-1.1344m)

(ᔞୖࡆPCaPCቨప∧㠃)

M30タ⨨(SUS316)ࢺࣝ࣎ࢻࢵࣟ࢖ࢱ

ᔞୖࢺ࣮ࣜࢡࣥࢥࡆ
(㒊ᮦࢺࢫࣞࢺࢫࣞࣉࢺࢫࣕ࢟ࣞࣉ)

ὶື໬ฎ⌮ᅵ඘ሸ(ୖ㒊࡛ࡲ)

ࢺ࣮ࣜࢡࣥࢥ➟
(ࢺ࣮ࣜࢡࣥࢥࢺࢫࣕ࢟ࣞࣉ)

▮ᯈ:ᶫ⬮⿵ᙉసᴗ✵㛫ࡢṆỈ
ཬࡧᇶ♏࿘㎶ࡢ⿵ᙉ㸬
(ඛ➃ษ᩿࡟ᯫタ๓ࢺ࣮ࣜࢡࣥࢥ➟)

ᮌᮺቑࡋᮺ᪋ᕤ

ὶື໬ฎ⌮ᅵ඘ሸ
(࡛ࡲ఩⨨ᡭ๓ࢻࢵࣟ࢖ࢱ)
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ᅗ-3 PCa  ᅗࢪ࣮࣓࢖య❧ࢺ࣮ࣜࢡࣥࢥ
 

㸱㸬౑⏝ᮦᩱ 
100 ᖺඛࢆぢ㉺ࡓࡋ⣲ᮦ࣭ᮦᩱࡢ㑅ᐃせồ࡟ᑐࡋ㸪ୗグ㡯

 㸬ࡓࡗ⾜ࢆウ᳨࡚࠸ࡘ࡟ᮦᩱࡍ♧࡟┠
3.1 PC 㗰ᮦ 
ᔞୖࡢࢺ࣮ࣜࢡࣥࢥࡆ⥭ᙇᮦࡣ㸪Ⅳ⣲⧄⥔ࣝࣈ࣮ࢣ(CFCC

ᕤἲ)ࢆ᥇⏝ࡓࡋ㸬ᐃ╔య㒊ศࡶ㏻ᖖࡣ୸㗰 S45C ᮦࡿ࠸⏝ࢆ

ࢆࢁࡇ࡜ SUS329JL4 ᮦ࡚ࡋ࡜≉ὀရࡓࡋ࡜㸬ᐃ╔యࡣᐃ╔

⏝⭾ᙇᮦ(HEMᕤἲ)࡚࡟Ⅳ⣲⧄⥔୍࡜య໬ࡀࡿࡍ㗰ᮦᙉᗘࡀ

పୗࡵࡓࡿࡍ㸪㏻ᖖရࡶࡾࡼ㛗ࡓࡗ࡞࡟ࡢࡶ࠸㸬㸦෗┿-2㸧ᨭ

ᅽᯈࡣ SUS304 ᮦࢆ౑⏝ࡿ࠸࡚ࡋ㸬 
 ࢫ࣮ࢩࣥࣞࢳ࢚࣏ࣜ 3.2
ᔞୖࡢࢺ࣮ࣜࢡࣥࢥࡆ⥭ᙇᮦࢆᤄධࡣ࡚࠸ࡘ࡟ࢫ࣮ࢩࡿࡍ

㧗ᐦᗘ࣏࢚ࣜࢆࢫ࣮ࢩࣥࣞࢳ᥇⏝ࡓࡋ㸬⪏ೃᛶ࣭⪏⸆ရᛶ࡟

ඃࢀ㸪ᾏὒᵓ㐀≀࡛ࡢ౑⏝ᐇ⦼ࡿ࠶ࡶᮦᩱ࡛ࡿ࠶㸬ᐃ╔య࡜

Ⅳ⣲⧄⥔୍ࡀࣝࣈ࣮ࢣయࡵࡓࡿ࡞࡜㸪ࢫ࣮ࢩᒅ᭤㒊ࡢ㏻⥺ヨ

㦂ࢫ࣮ࢩ࡚ࡗ⾜ࢆᚄࢆỴᐃࡓࡋ㸬㸦෗┿-3㸧 
3.3 㕲➽ 
㕲➽ࡣ SUS304 ᮦࡓࡋ࡜࡜ࡇࡿ࠸⏝ࢆ㸬ィ⏬ᙜึࡣ D6 ࡲ

ࡣࡓ D10 ࡍධᡭࡃ࡞ᑡࡀ㸪ὶ㏻㔞ࡀࡓࡗ࠶ணᐃ࡛ࡿࡍ⏝౑ࢆ

࡟ࡵࡓࡿ 1 㸪඲࡚ࡾ࠿ࢃࡀ஦ࡿ࠶ࡀᚲせࡿࡍࢆὀᩥࡢࢺࢵࣟ

ࢆ➽㕲ࡢ D13  㸬ࡓࡗ⾜ࢆ⏬෌ᗘィ࡚ࡋಟṇ࡟
 

 
 
 
 
 
෗┿-2 ᐃ╔య࡜ᨭᅽᯈ    ෗┿-3 ᤄධヨ㦂≧ἣ 

 
㸲㸬PCa 㒊ᮦᕤ஦ᴫせ 
4.1 㒊ᮦ〇స 
ᔞୖࢺ࣮ࣜࢡࣥࢥࡆཬࢺ࣮ࣜࢡࣥࢥ➟ࡧඹ࣭ࢫ࢚࣭࣮ࣆ࡟

㸬SUS304ࡓࡗ⾜ࢆ〇స࡚࡟ᰴᘧ఍♫Ⲉᇛᕤሙࢺ࣮ࣜࢡࣥࢥ
ࢥࡆ㸬ᔞୖࡓ࠸⏝ࢆࡢࡶࡢᮦᩱྠࡶ⥺᮰⤖ࡵࡓࡢ㕲➽ᮦᩱࡢ

㸪ᤄධヨ㦂࡛Ỵࡣࢫ࣮ࢩࣥࣞࢳ࢚࣏ࣜࡿࡍ⨨㓄࡟ࢺ࣮ࣜࢡࣥ

ᐃࡓࡋ࿧ࡧᚄ 110ȭࢆࡢࡶࡢ౑⏝ࡓࡋ㸬እᙧᑍἲࡀ 130mm ࡜

኱ࡃࡁ㸪ᾋຊࡿࡼ࡟ᾋ࡟ࡾࡀୖࡁ㓄៖࡚ࡋᆶ┤᪉ྥࡢᣊ᮰ࢆ

ᛕධࡓࡗ⾜࡟ࡾ㸬➟ࡣࢺ࣮ࣜࢡࣥࢥ୰ኸᶫ⬮ࡢ⿵ᙉᕤ஦ࢆ᏶

஢ࡋ㸪ඛ➃ࡢ▮ᯈࢆ᧔ཤ࡟ࡕࡢࡓࡋ㸪Ỉ୰సᴗ࡛ྲྀ௜࠺⾜ࢆ(ྲྀ
௜ᕤ஦ࡣ᪋ᕤ⠊ᅖእ)㸬ࡵࡓࡢࡑ఩⨨ㄪᩚ⏝࣭┠ᆅᆺᯟ⏝࣎ࣝ

඲࡚ࡣࢺ M20 㸬ࡓࡋ㓄៖࡟సᴗᛶࡢ㸪₯Ỉኈࡋ୍⤫࡟ࢺࣝ࣎

෗┿-4 㸪෗┿-5ࢺ࣮ࣜࢡࣥࢥࡆᔞୖ࡟ ௬ࡢࢺ࣮ࣜࢡࣥࢥ➟࡟

 㸬ࡍ♧ࢆἣ≦ࡁ⨨

 
෗┿-4 ᔞୖࣥࢥࡆ௬⨨ࡁ≧ἣ  ෗┿-5 ➟ࣥࢥ௬⨨ࡁ≧ἣ 
4.2 ᔞୖࢺ࣮ࣜࢡࣥࢥࡆ㒊ᮦᯫタ 
ᖖ☬ᶫࡣ࡟✵ୖࡢ㤳㒔㧗㒔ᚰ⎔≧⥺ࡀ㉮ࡾ࠾࡚ࡗᥭ⛬࡟ไ

⣙ࡀฟࡿ஦㸪Ỉ㠃ୗࡿ࡞࡜సᴗᗋࡣ࡛ࡲ⭡㉳࣭ࡋࡇษᱱࡢᖸ

ᐦ⦔ࡓࡵྵࢆࡋ㏉ࡾ┒ࡢษᱱࡣ⏬㸪ᥭ㔜ィ࡝࡞࡜ࡇࡿ࠶ࡀ΅

㸬෗┿-6ࡓࡗ⾜ࢆ⨨タ࡚ࡗ⾜ࢆ⏬ィ࡞  㸬ࡍ♧ࢆ㒊ᮦᯫタ≧ἣ࡟

 
෗┿-6 ᔞୖࢺ࣮ࣜࢡࣥࢥࡆᯫタ≧ἣ 

 
㸳㸬࡟ࡾࢃ࠾ 
᫬ࡿ࠼㏄ࢆ┙⤊ࡀ᚟ᪧᕤ஦ࡢ඲యࡣ⨨タࡢࢺ࣮ࣜࢡࣥࢥ➟

ᮇࡀࡿ࡞࡜㸪᪥ᮏࡢṔྐⓗᘓ㐀≀ࡢ᚟ᪧᕤ஦࡟ PCaPC ᢏ⾡࡜

㸬141࠺ᛮࡃ῝ឤ៓ࢆ࡜ࡇࡓࡁ࡛⫣㈉࡚ࡋ ᖺ๓࡟ᯫᶫࡓࢀࡉ

ᖖ☬ᶫ࡟ᩗពࢆᡶࡘࡘ࠸㸪᭦࡟ 141 ᖺᚋ࡟⿵ಟࡿࢀࡉᖖ☬ᶫ

ࢀ࡞࡟⪄ཧࡢ໬㈈ಖᏑᕤ஦ᩥࡢ௒ᚋࡀ㸪ᮏᕤ஦ࡽࡀ࡞࠸ᛮࢆ

 㸬ࡿ࠶࡛࠸ᖾࡤ

Key Words㸸ᩥ໬㈈㸪᚟ᪧ㸪ࢺ࣓ࣥࢢࢭ㸪ᶫ⬮⿵ᙉ 

     
బ⸨㧗 ᳃ୗ┿ᕫᏊ ⣽἟↷ᗈ  
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