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㸯㸬࡟ࡵࡌࡣ 

 ㏆ᖺ㸪㧗ᗘ⤒῭ᡂ㛗ᮇ࡟ᘓタࢺ࣮ࣜࢡࣥࢥࡓࢀࡉᵓ㐀

ࡗ࡞࡜ㄢ㢟࡞ࡁ኱ࡀಟ⿵࡞㸪㐺ษࡋ⾜㐍ࡀᖺຎ໬⤒ࡢ≀

᪩ᙉᛶ㸪㧗ᙉᗘ㸪⪏⸆ရᛶ࡚ࡋ࡜ಟᮦᩱ⿵ࡢࡑ㸬ࡿ࠸࡚

ࣝࢱ࣮࣐࣏ࣝࣔࣜࡿࡍ᭷ࢆᛶ㉁ࡓࢀඃ࡟ᦶ⪖ᛶ⪏ࡧࡼ࠾

㸦PM㸧ࡀ㐺⏝ࡀࡿ࠸࡚ࢀࡉ㸪ᚑ᮶ࡢ⿵ಟᮦᩱ࡟ࡽࡉ࡟᪂

࠸࡚ࢀࡽࡵồࡀಟᮦᩱ⿵࡞⬟㧗ᶵࡓ࠼ഛࡡවࢆ⬟ᶵ࠸ࡋ

ไ᣺ᮦᩱࡣࢺ࢖࢙ࣛࣇ㸬୍᪉㸪ࡿ ࠾࡚ࢀࡽ࠸⏝࡚ࡋ࡜(1

㸪PMࡣ✲◊㸪ᮏࡾ ᣺ື྾࡛࡜ࡇࡿࡍΰ࿴ࢆࢺ࢖࢙ࣛࣇ࡟

཰ᛶ⬟ࡓࡏࡉୖྥࢆ⿵ಟᮦᩱࢆ㛤Ⓨࢆ࡜ࡇࡿࡍ┠ⓗࡋ࡜㸪

ᐇ㦂ⓗ᳨ウࡓࡗ⾜ࢆ㸬 

 

㸰㸬ᐇ㦂ᴫせ 

2.1 ౑⏝ᮦᩱࡧࡼ࠾㓄ྜ 

 ౑⏝ᮦᩱࡣ㸪⤖ྜᮦ࡚ࡋ࡜୙㣬࿴ࣝࢸࢫ࢚࣏ࣜᶞ⬡

㸦UP㸪ᐦᗘ 1.00g/cm
3㸪⢓ᗘ 0.25Pa㺃s㸧㸪㦵ᮦ࡚ࡋ࡜ JIS R 

5201 ᶆ‽◁㸦S㸪ᐦᗘ 2.64g/cm
3㸪⢏ᚄ 0.080㹼2.0mm㸧࡜

2 ✀㢮ࢺ࢖࢙ࣛࣇࡢ FL㸦ᐦᗘ 4.85g/cm
3㸪⢏ᚄ 0.003㹼

0.7mm㸧ࡧࡼ࠾ FM㸦ᐦᗘ 4.85g/cm
3㸪⢏ᚄ 0.004㹼0.5mm㸧㸪

㸦CaCO3㸪ᐦᗘ࣒࢘ࢩࣝ࢝Ⅳ㓟࡚ࡋ࡜࣮ࣛ࢕ࣇ࡚ࡋࡑ

2.60g/cm
3㸪ᖹᆒ⢏ᚄ 0.005mm㸧ࡢࢺ࢖࢙ࣛࣇࡧࡼ࠾ FS㸦ᐦ

ᗘ 5.15g/cm
3㸪ᖹᆒ⢏ᚄ 0.003mm㸧ࡓ࠸⏝ࢆ㸬⾲-1࢙ࣇ࡟

ࢱ࣮࣐࣏ࣝࣔࣜΰ࿴ࢺ࢖ࣛ 㸦ࣝFPM㸧ࡢ♧᪉㓄ྜࡍ♧ࢆ㸬

ᬑ㏻ࡿࢀࡽ࠸⏝ࡃᗈ࡚ࡋ࡜ᘓタᮦᩱ࡚ࡋ࡜⏝㸪ẚ㍑ࡓࡲ

㸦ᐦᗘࢺ࣓ࣥࢭࢻࣥࣛࢺ࣏ࣝ 3.16g/cm
3㸧ࡧࡼ࠾ JIS R 5201

ᶆ‽◁ࢱࣝࣔࢺ࣓ࣥࢭࡓ࠸⏝ࢆ 㸦ࣝCM㸧ࢆ౑⏝ࡓࡋ㸬CM

 㸬ࡍ♧࡟2-⾲ࢆຊᏛⓗᛶ㉁࡜᪉㓄ྜ♧ࡢ

2.2  ᐃ᪉ἲ 

 FPM ࡼ࡟ኚ఩ィ࣮ࢨ㠀᥋ゐᆺ࣮ࣞࡣࡳࡎࡦ⦰໬཰◳ࡢ

ࡓࡋᐃ ࡚࠸⏝ࢆࣝࢭࢻ࣮ࣟࡣ㸪ᛂຊࡋᐃ ࡾ 2)㸬ྛࠎ

ࡣ౪ヨయᑍἲࡢ 25×36×220mm 㸪FPMࡓࡲ㸬ࡿ࠶࡛ ᅽࡢ

⦰ᙉᗘࡣφ50×100mm㸪᭤ࡆᙉᗘࡣ 40×40×160mm ౪ヨࡢ

య࡚࠸⏝ࢆ㸪࡟ࡶ࡜ᮦ㱋 7 ᪥࡛ ᐃࡓࡗ⾜ࢆ㸬᣺ືヨ㦂

㸬ࡓࡗ⾜࡚ࡗࡼ࡟༢⣧ᨭᣢຍ᣺ἲ࡚ࡋᣐ‽࡟JIS G 0602ࡣ

ヨ㦂᮲௳ࡍ♧࡟3-⾲ࢆ㸬౪ヨయ࡟ຍ㏿ᗘィྲྀࢆ௜ࡅ㸪౪ 

 

ヨయࡽ࠿㧗ࡉ 50mm 㕲⌫㸦┤ᚄࡾࡼ 15mm㸪㉁㔞 14g㸧ࢆ

౪ヨయ୰ኸ㒊࡟⮬⏤ⴠୗ࡚ࡏࡉᚓࡿࢀࡽ᣺ືῶ⾶᭤⥺࠿

ඹ᣺࿘Ἴࡾࡼ࡟ゎᯒࣝࢺࢡ࣌ࢫ㸪ࡋฟ⟭ࢆ⋠⾶ᑐᩘῶࡽ

ᙎᛶಀᩘືࡾࡼࢀࡑ㸪ࡵồࢆᩘ  㸬ࡓࡋฟ⟭ࢆ(3

 

㸱㸬ᐇ㦂⤖ᯝࡧࡼ࠾⪃ᐹ 

 ᅗ-1 ᅗ-2ࡧࡼ࠾ ࡟ FPM ໬◳ࡧࡼ࠾ࡳࡎࡦ⦰໬཰◳ࡢ

཰⦰ᛂຊࡢ⤒᫬ኚ໬ࡍ♧ࢆ㸬ࡣࡳࡎࡦ⭾ᙇ㸪ᛂຊࡣᘬᙇ

㸬FPMࡿ࠸࡚ࡋ࡜ṇࢆ ᚋ㸪⣙ࡳᡴ㎸ࡣࡳࡎࡦ⦰໬཰◳ࡢ

25 ศࡽ࠿ᛴ⃭࡟Ⓨ⏕ࡋ㸪12 ᫬㛫ᚋ୍࡟ᐃ್࡟㏆࡙࠸࡚࠸

㸬U-FL㸪U-FMࡿ ࡧࡼ࠾ U-FS ࡳ㸦ᡴ㎸ࡳࡎࡦ⦰໬཰◳ࡢ

ᚋ 72 ᫬㛫್ࡢ㸧ࡣ㸪U-Cont㸦ࢺ࢖࢙ࣛࣇ↓ΰ࿴㸧ࢀࡑࡢ

ᚋ཰ࡳ㸪ᡴ㎸ࡓࡲ㸬ࡓࡋ㸪12㹼17%⛬ᗘῶᑡ࡚ࡋẚ㍑࡜

㸪48ࡋ⏕Ⓨࡀᅽ⦰ᛂຊࡿࡼ࡟⦰ ᫬㛫ᚋ୍ࡣ࡟ᐃ್࡟㏆࡙

㸬U-FL㸪U-FMࡿ࠸࡚࠸ ࡧࡼ࠾ U-FS ໬཰⦰ᛂຊ㸦ᡴ◳ࡢ

㎸ࡳᚋ 72 ᫬㛫್ࡢ㸧ࡣ㸪U-Cont 㸪20࡚ࡋẚ㍑࡜ࢀࡑࡢ

㹼42%⛬ᗘῶᑡࡓࡋ㸬ࢆࢺ࢖࢙ࣛࣇΰ࿴࡛࡜ࡇࡿࡍ◳໬

཰⦰ࡧࡼ࠾ࡳࡎࡦ◳໬཰⦰ᛂຊ࡟ࡶ࡜ῶᑡࡓࡋ㸬ࡣࢀࡇ

㦵ᮦࡢ⢏ᚄࡀᑠ࡜࠸ࡉẚ⾲㠃✚ࡀ኱ࡾ࡞ࡃࡁ㸪㦵ᮦ࿘ࡾ

ࢺ࢖࢙ࣛࣇ࠸ࡉᑠࡢ㸪⢏ᚄࡽ࠿࡜ࡇࡿ࡞ࡃⷧࡀ⭷⬡ᶞࡢ

పࡀ໬཰⦰ᛂຊ◳ࡧࡼ࠾ࡳࡎࡦ⦰໬཰◳࡛࡜ࡇࡓ࠸⏝ࢆ

ῶࡿࢀࡽ࠼⪄࡜ࡓࡋ㸬 

౪ヨయᑍἲ ㍕Ⲵ᪉ἲ ᣺ື᳨ࡢฟ ࣥࣃࢫ ヨ㦂 ᗘ ᮦ㱋

25×25×250mm ᡴᧁ ຍ㏿ᗘィ 138mm 20℃
1 3

7 28

⾲-3 ᣺ືヨ㦂ࡢヨ㦂᮲௳ 

W C S

50 0.8 332 664 1182 50.7 10.8 30.4

㟼ᙎᛶಀᩘ
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N/mm
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)

W/C
(%)

✵Ẽ㔞
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༢఩㔞 (NJ/m
3
) ᅽ⦰ᙉᗘ
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2
)

᭤ࡆᙉᗘ

(N/mm
2
)

⾲-2 CMࡢ♧᪉㓄ྜ࡜ຊᏛⓗᛶ㉁ 

⤖ྜᮦ
UP S FL FM CaCO3 FS

U-Cont 1212 - -

U-FL - 2226 -

U-FM - - 2226

U-FS 1212 - - - 773

-
391

390

౪ヨయྡ
༢఩㔞 (NJ/m3)
㦵ᮦ ࣮ࣛ࢕ࣇ

⾲-1 FPMࡢ♧᪉㓄ྜ 
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       ᅗ-4 ᭤ࡆᙉᗘ        ᅗ-5 ᑐᩘῶ⾶⋡࡜ᮦ㱋ࡢ㛵ಀ   ᅗ-6 ᑐᩘῶ⾶⋡ື࡜ᙎᛶಀᩘࡢ㛵ಀ 

 

 ᅗ-3 ᅗ-4ࡧࡼ࠾ ࡟ FPM ᙉᗘࡆ᭤ࡧࡼ࠾ᅽ⦰ᙉᗘࡢ

㢧ⴭࡣᙳ㡪ࡿࡼ࡟ΰ࿴ࢺ࢖࢙ࣛࣇࡣ㸬ᅽ⦰ᙉᗘࡍ♧ࢆ

ࡿࡍΰ࿴ࢆࢺ࢖࢙ࣛࣇࡣᙉᗘࡆ㸪᭤ࡀࡓࡗ࠿࡞ࢀ⾲࡟

࡛࡜ࡇ 6㹼45%⛬ᗘቑຍࡓࡋ㸬࡜ࢺ࢖࢙ࣛࣇࡣࢀࡇᶞ⬡

࡭ẚ࡟╔௜ࡢ⬡ᶞ࡜㸪⌛◁㸦ᶆ‽◁㸧ࡀ╔௜ࡢ㠃⏺ࡢ

࡚኱ࡽ࠿࡜ࡇ࠸ࡁ㸪ᙉᗘࡣቑຍࡿࢀࡽ࠼⪄࡜ࡓࡋ㸬 

 ᅗ-5࡟᣺ືヨ㦂ࡾࡼồࡓࡵᑐᩘῶ⾶⋡࡜ᮦ㱋ࡢ㛵ಀ

㸬FPMࡍ♧ࢆ ᮦ㱋ࡵࡓࡿ࠸࡚ࢀඃ࡟᪩ᙉᛶࡣ 7 ᪥࡛࡯

㸪CMࡀࡃ㏆࡙࡟ᐃ್୍ࡰ 㸪ᮦࡵࡓࡴ㐍ࡀỈ࿴཯ᛂࡣ

㱋ࡢ⤒㐣࡟క࠸◳໬ࡋ㸪ᑐᩘῶ⾶⋡ࡣῶᑡࡿࡍഴྥࢆ

㸬U-FLࡓࡋ♧ ࡧࡼ࠾ U-FM ᑐᩘῶ⾶⋡㸦ᮦ㱋ࡢ 28 ᪥

ࡣ㸧್ࡢ U-Cont ⣙࡚ࡋẚ㍑࡜ࢀࡑࡢ 2 ಸቑຍࡋ㸪CM

⣙࡚ࡋẚ㍑࡜ࢀࡑࡢ 3 ಸቑຍࡓࡋ㸬࡟࠺ࡼࡢࡇ㸪PM ࡟

ഴࡿࡍቑຍࡣ⋠⾶ᑐᩘῶ࡛࡜ࡇࡿࡍΰ࿴ࢆࢺ࢖࢙ࣛࣇ

ࢺ࢖࢙ࣛࣇ࡟࣮ࣛ࢕ࣇ㸪ࡾ࡞࡜࠿ࡽ᫂ࡀ࡜ࡇࡍ♧ࢆྥ

㸪ࡀ᪉ࡿࡍΰ࿴ࢆࢺ࢖࢙ࣛࣇ࡟㸪㦵ᮦࡶࡾࡼࡿࡍΰ࿴ࢆ

 㸬ࡿࢀࡉᮇᚅࡀ࡜ࡇࡿࡍୖྥࡀ⬟᣺ື྾཰ᛶࡾࡼ

 ᅗ-6 ᮦ㱋࡟ 28 ᪥ࡿࡅ࠾࡟ᑐᩘῶ⾶⋡ື࡜ᙎᛶಀᩘ

᣺ື྾ࡣᮦᩱ࠸ࡁ኱ࡢᙎᛶಀᩘ࡟⯡㸬୍ࡍ♧ࢆ㛵ಀࡢ

཰ᛶ⬟ࡀపࡿ࠸࡚ࢀࡽ▱ࡀ࡜ࡇ࠸ 1)㸬ᮏ◊✲࡚࠸࠾࡟

ࡶ CM 㸪U-FLࡋ࠿ࡋ㸬ࡓࢀࡽぢࡀഴྥࡢᵝྠࡣ ࡧࡼ࠾

U-FM ࡣ U-Cont 㸪ᑐᩘࡃࡁ኱ࡀᙎᛶಀᩘື࡚ࡋẚ㍑࡜

ῶ⾶⋡ࡶ኱ࡓࡋ♧ࢆ್࡞ࡁ㸬FPM ࡶ࡟ࡿ࠶㧗ᙎᛶ࡛ࡣ

㛵ࡎࡽࢃ㸪᣺ື྾཰ᛶ⬟ࡶ㧗࠸ᮦᩱ࡛ࡀ࡜ࡇࡿ࠶᫂ࡽ

 㸬ࡓࡗ࡞࡟࠿

 

㸲㸬ࡵ࡜ࡲ 

 FPM ΰ࿴↓ࡣࡳࡎࡦ⦰໬཰◳ࡢ PM ࡚ࡋẚ㍑࡜ 12

㹼17%⛬ᗘ㸪◳໬཰⦰ᛂຊࡣ 20㹼42%⛬ᗘపῶࡇࡿࡍ

㸪FPMࡓࡲ㸬ࡓࡗ࡞࡜࠿ࡽ᫂ࡀ࡜ ࢙ࣛࣇࡣᅽ⦰ᙉᗘࡢ

ᙉࡆ㸪᭤ࡀࡓࡗ࠿࡞ࢀ⾲࡟㢧ⴭࡀᙳ㡪ࡿࡼ࡟ΰ࿴ࢺ࢖

ᗘࢆࢺ࢖࢙ࣛࣇࡣΰ࿴࡛࡜ࡇࡿࡍ 6㹼45%⛬ᗘቑຍࡋ

࠸࡚ࡋᙳ㡪ࡀ⢏ᚄࡢࢺ࢖࢙ࣛࣇࡣ࡟㇟⌧ࡢࡽࢀࡇ㸬ࡓ

ࡽ࠿㸪᣺ືヨ㦂࡟ࡽࡉ㸬ࡿࢀࡽ࠼⪄࡜ࡿ FPM ΰ࿴↓ࡣ

PM ᣺ື྾཰ᛶࡘ࠿㸪ࡋቑຍࡀᙎᛶಀᩘື࡚ࡋẚ㍑࡜

 㸬ࡓࡋ࡟࠿ࡽ᫂ࢆ࡜ࡇࡿ࠶ᮦᩱ࡛࠸㧗ࡶ⬟

 

ཧ⪃ᩥ⊩ 

1) 㛫ᒣṇ୍㸸ࢩ࣏࢚࢟ࢺ࢖࢙ࣛࣇΰྜ≀ࡢ᣺ືᛶ≧࡜ຊᏛ

ᛶ≧㸪ᅵᮌᏛ఍ㄽᩥ㞟㸪➨ 385 ྕ/VI-7㸪pp59-68㸪1987 

2) ᑠಛᐩኈኵ௚㸸⿵ಟ⏝ࡢࣝࢱ࣮࣐࣏ࣝࣔࣜ◳໬཰⦰ࡼ࡟

㸪ᅵᮌᏛ఍ㄽᩥ㞟㸪✲◊ࡿࡍ㛵࡟ᮇᛂຊึࡿࢀࡉᑟධࡾ

No,684/V-47,pp155-166㸪2000 

3) ᪥ᮏᕤᴗつ᱁㸸JIS A 1127㸪ࠕඹ㬆᣺ືࢺ࣮ࣜࢡࣥࢥࡿࡼ࡟

ᙎᛶಀᩘ㸪ືືࡢ ẚヨ㦂᪉ࣥࢯ࢔࣏ືࡧᙎᛶಀᩘཬ᩿ࢇࡏ
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