
ㄽᩥ ᧕ỈᛶከᏍ㉁⢊యࢆΰ࿴ࡢࣝࢱࣝࣔࡓࡋ✵Ẽ㔞ࡧࡼ࠾෾⤖⼥ゎ᢬ᢠ

ᛶࡢኚ໬ 
 

᪂ ኱㌶*1࣭㇂ᮏ ᩥ⏤*2࣭ᓊᮏ ჆ᙪ*3࣭℈ ᖾ㞝*4 

 

せ᪨㸸ᮏ◊✲࡛ࡣ㸪᧕ỈᛶከᏍ㉁⢊యࡢࣝࢱࣝࣔࡀ෾⤖⼥ゎ᢬ᢠᛶࡾ⦏ࡧࡼ࠾ΰࡐ᫬ࡢ✵Ẽΰධ㔞࡟ཬࡍࡰ

ᙳ㡪ࢆ᫂ࢆ࡜ࡇࡿࡍ࡟࠿ࡽ┠ⓗ᳨࡚ࡋ࡜ウࠋࡓࡗ⾜ࢆ᧕ỈᛶከᏍ㉁⢊య࡟ࣝࢱࣝࣔࢆΰ࿴ࡾࡼ࡟࡜ࡇࡿࡍ✵

Ẽ㔞ࡣ኱ࡃࡁቑຍࡋ㸪ࡢࡑᙳ㡪ࡣ⢊యࡢ⢏ᗘ㸪⨨᥮⋡࡟౫Ꮡࡿࡍ⤖ᯝࡓࡲࠋࡓࡗ࡞࡜㸪᧕ỈᛶከᏍ㉁⢊యࢆ

㝽✵࠸ࡃ࡟ࡾධࡢỈࡓࡋᑟධ࡟୰ࣝࢱࣝࣔࡣࢀࡇ㸪ࡋୖྥࡣ෾⤖⼥ゎ᢬ᢠᛶࡾࡼ࡟࡜ࡇࡿࡍΰ࿴࡟ࣝࢱࣝࣔ

ࡿࡼ࡟ቑຍࡢẼ㔞✵ࡿࡼ࡟᧕ỈᛶከᏍ㉁⢊యΰ࿴࡟୺ࡶࡾࡼ෾⤖⼥ゎ᢬ᢠᛶྥୖຠᯝࡿࡼ࡟Ỉᅽ⦆࿴ࡿࡼ࡟

 ࠋࡓࢀࡽ࠼⪄࡜ࡿ࠶࡛ࡢࡶ

 㸸㸸㸸㸸᧕ỈᛶከᏍ㉁⢊య㸪✵Ẽ㔞㸪┦ᑐືᙎᛶಀᩘ㸪⪏ஂᛶᣦᩘ㸪෾⤖⼥ゎ᢬ᢠᛶࢻ࣮࣮࣡࢟

 

 ࡟ࡵࡌࡣ .1

㏆ᖺ㸪♫఍ࡢⓎᒎࢺ࣮ࣜࢡࣥࢥ࡟ࡶ࡜࡜ᵓ㐀≀ࡀ኱ᆺ

໬࣭㧗ᒙ໬࡝࡞ከᵝ໬ࡾ࠾࡚ࡋ㸪࡞ࡽࡉࡢࢺ࣮ࣜࢡࣥࢥ

ࢡࣥࢥ㧗ᙉᗘࠋࡿ࠸࡚ࢀࡽࡵồࡀ㧗ᙉᗘ໬㸪㧗⪏ஂ໬ࡿ

ࡽ࡞ࡳࡢ㸪ᙉᗘ☜ಖࡣ࡟ሙྜࡿࡍ㐺ᛂ࡟≀ᵓ㐀ࢆࢺ࣮ࣜ

࡜㔜せࡶ⬟ရ㉁࣭ᛶࡢࡵࡓࡿࡍಖ☜ࢆᛶஂ⪏ࡢ≀㸪ᘓࡎ

࣮ࣜࢡࣥࢥ㸪ࡣ࡚࠸࠾࡟㞷ᐮ෭ᆅ✚ࡢ࡝࡞໭ᾏ㐨ࠋࡿ࡞

ཷࢆ⏝స࡞᭷ᐖ࡞ࠎᵝࡾࡼ࡟௳Ẽ㇟᮲࠸ࡋཝࡣ≀ᵓ㐀ࢺ

Ỉࡿࢀࡲྵ࡟୰ࢺ࣮ࣜࢡࣥࢥ࡟ࡃ࡜ࡶ୰࡛ࡢࡑ㸪ࡀࡿࡅ

ศࡢ෾⤖⼥ゎࡾ⧞ࡢ㏉ࡿࡼ࡟ࡋ෾ᐖຎ໬ࡀ㔜せ࡞ၥ㢟࡛

పୗࡢᛶஂ⪏ࡢࢺ࣮ࣜࢡࣥࢥࡿࡼ࡟⏝㸪෾⤖⼥ゎసࡾ࠶

ᚲせ୙ྍḞ࡛ࡀ࡜ࡇࡿࡍಖ☜ࢆ⬟ᛶ࡟ࡵࡓ࠸࡞ࡋ⏕Ⓨࡀ

 ࠋࡿ࠶

ရ㉁ࡾࡼ࡟Ẽ㔞✵ࡣ෾ᐖᛶ⪏ࡢࢺ࣮ࣜࢡࣥࢥ࡟⯡୍

࢚ẼἻ㸦✵࡞ᚤ⣽࡟୰ࢺ࣮ࣜࢡࣥࢥ㸪ࡾ࠾࡚ࢀࢃ⾜ࡀ⌮⟶

࡟ࡵࡓࡿࡏࡉ⾜㐃ࢆ㸧࢔࢚ࢻࣥ࢖ࣞࢺࣥ AE ๣ࡸ AE ῶ

Ỉ๣ࡢࢺ࣮ࣜࢡࣥࢥࠋࡿ࠸࡚ࢀࡽ࠸⏝ࡀ࡝࡞⪏෾ᐖᛶࢆ

☜ಖࡣ࡟ࡵࡓࡿࡍẼἻྠኈࡢ㊥㞳࡛ࡿ࠶ẼἻ㛫㝸ಀᩘࡣ

200㹼250µm௨ୗࡀ࡜ࡇࡿࡍ࡜ᮃࡾ࠾࡚ࢀࡉ࡜࠸ࡋࡲ 1㸧2㸧㸪

ᚄ┤ࡣࢀࡇ 300µm ௨ୗࡢᚤ⣽ẼἻࢆ✵Ẽ㔞࡛ 1.8㸣௨ୖ

☜ಖࡿࡍᚲせ࡟࡜ࡇࡿ࠶ࡀ┦ᙜࡿࡍ 3㸧ࡓࡲࠋ㸪㧗ᙉᗘࢥ

ࡣ࡛ࢺ࣮ࣜࢡࣥ non-AE 㸦✵Ẽ㔞ࢺ࣮ࣜࢡࣥࢥ 1.4㸣㹼

2.3㸣㸧࡛ࡶඃࡓࢀ⪏෾ᐖᛶࢆ᭷࡜ࡇࡿࡍ㸪✵Ẽ㐃⾜ࡼ࡟

ࡽ࠿ពྥ࠺࠸࡜࠸ࡓࡅ㑊ࢆᙉᗘపୗࡿ non-AE ࣜࢡࣥࢥ

࣮ࣜࢡࣥࢥ㸪㧗ᙉᗘࡀࡿ࠶ࡶሙྜࡿࢀࡉ⏝౑࡚ࡋ࡜ࢺ࣮

ࡓࡋᖺ⤒ࡾࡼ࡟࡜ࡇࡿࢀࡉࡽࡉ࡟ቃ⎔↛⮬ࡶ࡚ࡗ࠶࡛ࢺ

㸪⪏෾ᐖᛶࡾ࠶ࡶሗ࿌ࡢ࡜ࡿࡍపୗࡀ෾ᐖᛶ⪏ࡣ࡛ࡢࡶ

☜ಖࡣ࡟ࡵࡓࡢ㧗ᙉᗘࡶ࡚ࡗ࠶࡛ࢺ࣮ࣜࢡࣥࢥ✵Ẽ㐃⾜

ࡿ࠸࡚ࢀࡉᣦ᦬ࡶ࡜ࡇࡿ࠶ᚲせ࡛ࡀ  ࠋ(4

୍᪉㸪✵Ẽ㔞ࡀ㐺㔞☜ಖࡿ࠸࡚ࢀࡉ AE ࢺ࣮ࣜࢡࣥࢥ

㸪ಁ㐍෾⤖⼥ゎヨ㦂(JIS A 1148 B࡚࠸࠾࡟ᐇ㦂ࡢ ἲ:Ẽ୰

෾⤖Ỉ୰⼥ゎヨ㦂)࡛ࡣ༑ศ࡞⪏෾ᐖᛶࡶ࡟ࡓࡋ♧ࢆ㛵

ࡣ㸪ᭀ㟢ヨ㦂࡛ࡎࡽࢃ AE ࡀࢺ࣮ࣜࢡࣥࢥ non-AE ࢡࣥࢥ

࠸࡚ࢀࡉᣦ᦬ࡶ࡜ࡇࡍ♧ࢆ෾ᐖຎ໬ഴྥࡢ➼ྠ࡜ࢺ࣮ࣜ

࡞஝⇱㸪㝆㞵ࡢ㧗 ≧ែ࡛ࡢ㸪㛗ᮇ㛫㸪ኟᮇࡣࢀࡇࠋࡿ

⦅Ỉᅽࡢ㸪෾⤖᫬ࡾࡼ࡟࡜ࡇࡿࢀࡉࡽࡉ࡟ቃ⎔↛⮬ࡢ࡝

࿴࡟㔜せ࡞ᙺ๭ࢆᯝࡿࢀࡉ࡜ࡍࡓẼἻࡀᙺ๭ࢆᯝ࡞ࡉࡓ

ࢀࡽ࠼⪄࡜ࡢࡶࡿ࠸࡚ࡋ၀♧ࢆ࡜ࡇࡿ࠶ࡀᛶ⬟ྍࡿ࡞ࡃ

ࡿ ࡽ⏿⏣㸪ࡓࡲࠋ(5 ⛬⇱஝ࡢࢺ࣮ࣜࢡࣥࢥ㸪࡚ࡗࡼ࡟(6

ᗘ࡜⪏෾ᐖᛶࡣ࡟ᐦ᥋࡞㛵ಀࡾ࠶ࡀ㸪㍍ᚤ࡞஝⇱ࡣ⪏෾

ᐖᛶࡿࡏࡉୖྥࢆຠᯝࡀ࡜ࡇࡿ࠶ࡀሗ࿌ࡾ࠾࡚ࢀࡉ㸪⪏

෾ᐖᛶࡣ࡟ୖྥࡢ෾⤖⼥ゎ᫬࡟Ⓨ⏕ࡿࡍỈᅽࢆ⦆࿴࡛ࡁ

၀♧ࢆ࡜ࡇࡿ࠶ᚲせ࡛ࡀ㝽✵࠸࡞࠸࡚ࡗධࡢỈ࡞࠺ࡼࡿ

 ࠋࡿࢀࡽ࠼⪄࡜ࡢࡶࡿ࠸࡚ࡋ

ᮏ◊✲࡛ࡣ㸪᧕Ỉᛶࢆ᭷ࡿࡍ㍍㔞ẼἻࢺ࣮ࣜࢡࣥࢥ

㸦᧕Ỉᛶ ALC㸧ࡋ┠╔࡟㸪᧕Ỉᛶ㍍㔞ẼἻࢺ࣮ࣜࢡࣥࢥ

ࡉΰ࿴࡟ࣝࢱࣝࣔࢆ᧕ỈᛶከᏍ㉁⢊యࡓࡋ○⢊࡟ᚤ⣽ࢆ

Ꮡᅾ࡟୰ࢺ࣮ࣜࢡࣥࢥࢆẟ⣽⟶✵㝽࠸ࡃ࡟ࡾධࡢ㸪Ỉࡏ

Ỉᅽ⦆࿴ࡿࡅ࠾࡟㸪෾⤖⼥ゎస⏝᫬࡚ࡗࡼ࡟࡜ࡇࡿࡏࡉ

㸪᧕Ỉᛶከࡓࡲࠋࡓࡋ࡜ⓗ┠ࢆ࡜ࡇࡿࡍウ᳨ࢆຠᯝࡢ࡬

Ꮝ㉁⢊యࢆΰ࿴ࡾࡼ࡟࡜ࡇࡿࡍ㸪⦎ࡾΰࡐ᫬ࡢ✵Ẽΰධ

㔞ࡶ࡟ኚ໬ࡀ㉳ࡀ࡜ࡇࡿࡁண᝿ࡵࡓࡿࢀࡉ㸪࠸ࡘ࡟ࢀࡇ

 ࠋࡓࡋウ㸪⪃ᐹ᳨࡚ࡏࢃ࠶ࡶ࡚

㏆ᖺ࡛ࢺ࣮ࣜࢡࣥࢥࡣ〇㐀ࡢ㝿ࡢ⎔ቃ㈇Ⲵపῶࡶ㔜

せ࡞ㄢ㢟࡛ࡾ࠶㸪AE ๣ࡸ AE ῶỈ๣ࡢ࡝࡞▼Ἔ໬Ꮫ〇ရ

✲◊ᮏࠋࡿ࠶ࡀᛶ⬟ྍࡿࡃ࡚ࡗ࡞࡟ᚲせࡶ౑⏝㔞๐ῶࡢ

*1 ᐊ⹒ᕤᴗ኱Ꮫ኱Ꮫ㝔 ᕤᏛ◊✲⛉ࡋࡽࡃ⎔ቃ⣔㡿ᇦ ຓᩍ ༤ኈ(ᕤᏛ) (ṇ఍ဨ) 

*2 㹈㹄㹃ࣝࣛࢿ࣑(ᰴ) ⎔ቃࢺࢡ࢙ࢪࣟࣉ㒊㸦ṇ఍ဨ㸧 

*3 ᐊ⹒ᕤᴗ኱Ꮫ኱Ꮫ㝔 ᕤᏛ◊✲⛉ࡋࡽࡃ⎔ቃ⣔㡿ᇦ ຓᩍ ༤ኈ(ᕤᏛ) (ṇ఍ဨ) 

*4 ᐊ⹒ᕤᴗ኱Ꮫ኱Ꮫ㝔 ᕤᏛ◊✲⛉ࡋࡽࡃ⎔ቃ⣔㡿ᇦ ᩍᤵ ༤ኈ(ᕤᏛ) (ṇ఍ဨ) 
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ࡢࡶࡿ࠸࡚ࡋᥦ౪ࢆࢱ࣮ࢹ࡞㔜せࡶࡽ࠿ほⅬࡓࡋ࠺ࡇࡣ

 ࠋࡿࢀࡽ࠼⪄࡜

 

2. ᐇ㦂ᴫせ 

2.1 ౑⏝ᮦᩱࡧࡼ࠾ᐇ㦂Ỉ‽ 

⾲㸫1 㸪⾲㸫2ࢆ⾲ㄪྜࡢࣝࢱࣝࣔࡓࡋస〇࡟ ᐇ㦂࡟

ィ⏬⾲ࡣࢺ࣓ࣥࢭࠋࡓࡋ♧ࢆ㸪࠸࠾࡟ࣝࢱࣝࣔࡢࢀࡎ࠸

ẚࢺ࣓ࣥࢭ㸪Ỉࡋ⏝౑ࢆࢺ࣓ࣥࢭࢻࣥࣛࢺ࣏ࣝᬑ㏻ࡶ࡚

ࢆ 㸪ᮏᐇ㦂࡛ࡓࡲࠋࡓࡗ⾜࡚ࡗࡼ࡟ࣝࢱࣝࣔࡓࡋ࡜50%

౑⏝ࡓࡋከᏍ㉁⢊యࡣᐦᗘ 0.5g/cm3ࡢᕷ㈍ࡢ㍍㔞ẼἻࢥ

ࢺ࣮ࣜࢡࣥ ALC ࡢࡑࡧࡼ࠾ ALC ࡟ࣝ࢖࣮࢜ࣥࢥࣜࢩ࡟

㸫2⾲ࢆࡢࡶࡓࡋ௜୚ࢆ᧕Ỉᛶ࡚ࡗࡼ ⢏ᗘࡢᡤᐃࡍ♧࡟

 ࠋࡓࡋస〇࡚ࡋ○⢊࡟

ࡢࡶ࠸࡞ࡓᣢ࡜ࡢࡶࡿࡍ᭷ࢆ㸪᧕ỈᛶࡣⅠ࡛ࢬ࣮ࣜࢩ

2 ✀㢮ࡢ⢊యࢆ౑⏝ࡋ㸪⢊యࡢ⢏ᚄࢆ 600µ㹫㹼300µ㹫

㸦DL㸧㸪300µm㹼150µ㹫㸦DM㸧㸪150µ㹫㹼75µ㹫㸦DS㸧㸪

75µm ௨ୗ㸦DSS㸧ࡢ 4 Ỉ‽㸪⢊య⨨᥮⋡ࡢࢺ࣓ࣥࢭࢆእ

๭࡛ࡾ 0%㸪5%㸪10%㸪20%ࡢ 4 Ỉ‽ࡋ࡜㸪᧕ỈᛶከᏍ

㉁⢊యࡢࣝࢱࣝࣔࡀ✵Ẽ㔞࡬ཬࡍࡰᙳ㡪ࡧࡼ࠾᧕Ỉᛶࢆ

᭷ࡿࡍ✵㝽ࡢຠᯝ࡚࠸ࡘ࡟㸪⢊యࡢ⢏ᚄ㸪⨨᥮⋡ࡢⅬ࠿

 ࠋࡓࡋウ᳨ࡽ

⾲㸫2 ᐇ㦂ィ⏬⾲ 

✀㢮
⢏ᚄ
(µm)

⨨᥮⋡
(%)

A ― ― 0

NL10 10

NL20 20

DL10 10 ✵Ẽ㔞

DL20 20

DM5 5 ࣮ࣟࣇ

DM10 10

DM20 20 ᙉᗘヨ㦂

DS10
75䡚
150

10

DSS10 䡚75 10 ෾⤖⼥ゎヨ㦂

SL10
300䡚
600

10

SM5 5 ẼἻ⤌⧊ࡢ ᐃ

SM10 10

SM20 20 ⣽Ꮝᵓ㐀ࡢ ᐃ

SS10
75䡚
150

10

SSS10 䡚75 10

FA ― ― 0

FM10 10

FM20 20

᧕Ỉᛶ

᭷ࡾ

150䡚
300

Ⅲ 50 ᧕Ỉᛶ
᭷䜚

150䡚
300

Ⅰ 50

4×4×16

᧕Ỉᛶ

ࡋ↓
300䡚
600

᧕Ỉᛶ

᭷ࡾ

300䡚
600

150䡚
300

Ⅱ 50

䝅䝸䞊䝈
ヨ㦂య

グྕ
W/C
(%)

ከᏍ㉁⢊య
ヨ㦂యᑍ
ἲ(cm)

 ᐃ㡯┠

⾲㸫1 ࣔࣝࣝࢱㄪྜ⾲ 

༢఩
Ỉ㔞

ᬑ㏻ࣥࣛࢺ࣏ࣝ

ࢺ࣓ࣥࢭࢻ
ከᏍ㉁
⢊య

䝣䝷䜲
䜰䝑䝅䝳

⣽㦵ᮦ
ᬑ㏻ࣥࣛࢺ࣏ࣝ

ࢺ࣓ࣥࢭࢻ
ከᏍ㉁
⢊య

䝣䝷䜲
䜰䝑䝅䝳

⣽㦵ᮦ

A ― 1282 ― 477

NL10 64 1207 28 449

NL20 128 1132 56 421

DL10 64 1207 28 449

DL20 128 1132 56 421

DM5 32 1245 14 463

DM10 64 1207 28 449

DM20 128 1132 56 421

DS10 64 1207 28 449

DSS10 64 1207 28 449

SL10 64 1207 28 449

SM5 32 1245 14 463

SM10 64 1207 28 449

SM20 128 1132 56 421

SS10 64 1207 28 449

SSS10 64 1207 28 449

FA ― 1202 ― 447

FM10 64 1127 28 419

FM20 128 1052 56 391

W/C
(%)

༢఩㉁㔞(kg/m
3
) ⤯ᑐᐜ✚(ℓ/m

3
)

Ⅰ

Ⅱ

―

3064Ⅲ

ࢬ࣮ࣜࢩ

50 321 641

―

203

グྕ

% 45.0௨ୖ 68.6

% 1.0௨ୗ 0.15

% 5.0௨ୗ 1.7

g/cm
3 1.95௨ୖ 2.2

% 95௨ୖ 106
ᮦ㱋28᪥ 80௨ୖ 86

ᮦ㱋91᪥ 90௨ୖ 104

ὀ㻝㻕ᮍ⇞Ⅳ⣲ ᐃ䛻䜘䜛ሙྜ䛿䠈䛭䛾ヨ㦂್䛻㻔Ⅳ⣲㻕䛸௜グ䚹

㻞㻕⢊ᮎᗘ䛿䠈⥙䜅䜛䛔᪉ἲ䜎䛯䛿䝤䝺䞊䞁᪉ἲ䛻䜘䜛䚹䚷䚷䚷

3)⢊ᮎᗘ䜢⥙䜅䜛䛔᪉ἲ䛻䜘䜛ሙྜ䛿䠈䝤䝺䞊䞁᪉ἲ䛻䜘䜛
ẚ⾲㠃✚䛾ヨ㦂⤖ᯝ䜢ཧ⪃್䛸䛧䛶ేグ䛩䜛䚹

ヨ㦂್

䝣䝷䜲䜰䝑䝅䝳Ⅱ✀

40௨ୗ 16

2500௨ୖ 3890

䝣䝻䞊್ẚ

άᛶᗘᣦᩘ(%)

cm2/g

%

JIS䚷A
6201つᐃ
್஧㓟໬䜿䜲⣲

‵ศ

ᙉ⇕ῶ㔞1䠅

ᐦᗘ

45µm䜅䜛䛔ṧศ3)

(⥙䜅䜛䛔᪉ἲ)
ẚ⾲㠃✚

(䝤䝺䞊䞁᪉ἲ)

⢊ᮎᗘ2)
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㸪࡚࠸⏝ࢆᾘἻ๣࡜⢊యࡿ᭷ࡢ㸪᧕ỈᛶࡣⅡ࡛ࢬ࣮ࣜࢩ

ᴟຊྲྀࢆᙳ㡪ࡢ⾜Ẽ㐃✵ࡿࢀࡲ㎸ࡁᕳ࡚ࡗࡼ࡟ࡐΰࡾ⦏

ࢆຠᯝࡢ࡬෾ᐖᛶ⪏ࡢࡳࡢ㝽✵ࡿࡍ᭷ࢆ㸪᧕Ỉᛶࡁ㝖ࡾ

☜ㄆࢆ࡜ࡇࡿࡍ┠ⓗࠋࡓࡋ࡜ᾘἻ๣ࡢῧຍ⋡ࡣ C×

0.01㸣ࠋࡓࡋ࡜ 

ࢩࢵ࢔࢖ࣛࣇሙྜ㸪ࡓࡋ⏝౑ࢆࣗࢩࢵ࢔࢖ࣛࣇ࡟⯡୍

ࣗ୰ࡢᮍ⇞ࡀ࣮ࣥ࣎࢝ AE ๣ࡸ AE ῶỈ๣ࢆ྾╔ࡋ㸪✵

Ẽ㐃⾜ᛶࡀ኱ᖜ࡟పୗࡀ࡜ࡇࡿࡍᣦ᦬ࠋࡿ࠸࡚ࢀࡉ᧕Ỉ

ᛶከᏍ㉁⢊యࡾࡼ࡟ AE ๣࡟ࣝࢱࣝࣔ࡟ࡎ࠸⏝ࢆ✵Ẽ㐃

㸪AEࡤࢀ࠶࡛⬟ྍࡀ࡜ࡇࡿࡍ⾜ ๣ࡸ AE ῶỈ๣࡛㉳ࡾࡇ

ࡿ࠶ࡀᛶ⬟ྍࡿࡁ࡛ࡀ࡜ࡇࡄ㜵ࢆపୗࡢẼ㐃⾜ᛶ✵ࡿ࠺

ࡶࡿࡀ࡞ࡘࡶ࡟ᢏ⾡㛤Ⓨࡢ⾜Ẽ㐃✵࠸ࡋ㸪᪂ࡾ࡞࡟࡜ࡇ

⢏ᚄࡣⅢ࡛ࢬ࣮ࣜࢩ㸪ࡽ࠿ほⅬࡢ௨ୖࠋࡿࢀࢃᛮ࡜ࡢ

300µm㹼150µm ⋠᥮⨨ࢆ᧕ỈᛶከᏍ㉁⢊యࡢ 10%㸪20%

ΰ࿴ࢺ࣓ࣥࢭࢆࣗࢩࢵ࢔࢖ࣛࣇ࡟ࡢࡶࡓࡋ㔜㔞ࡢ ࢆ20%

㦵ᮦ⨨᥮࡚ࡋΰ࿴ࡋ㸪᧕ỈᛶከᏍ㉁⢊యࡢࣝࢱࣝࣔࡀ✵

Ẽ㔞࡬ཬࡍࡰᙳ㡪᳨ࢆウࡋ㸪⪏෾ᐖᛶࡢ࡬ᙳ㡪࡚࠸ࡘ࡟

ࡣࣗࢩࢵ࢔࢖ࣛࣇࡓࡋ⏝౑ࠋࡓࡋウ᳨࡚ࡏࢃ࠶ࡶ

JISA6201 ࡑ㸪ࡾ࠶࡛✀Ⅱࣗࢩࢵ࢔࢖ࣛࣇ⏝ࢺ࣮ࣜࢡࣥࢥ

 ࠋࡍ♧࡟㸫3⾲ࢆヨ㦂⤖ᯝ⌮≀ࡢ

ヨ㦂యᑍἲࡣ 4×4×16cm ࠸࠾࡟ែ≦ࣗࢩࢵࣞࣇ 㸪ࡋ࡜

࡚ᅽຊἲࡿࡅ࠾࡟✵Ẽ㔞ࡢ ᐃࡧࡼ࠾ 4 㐌Ỉ୰㣴⏕ᚋ㸪 

JIS A 1148A ἲ࡟‽ᣐࡓࡋ෾⤖⼥ゎヨ㦂ࠋࡓࡗ⾜ࢆ 

 

3. ᐇ㦂⤖ᯝࡧࡼ࠾⪃ᐹ 

3.1 ᧕ỈᛶከᏍ㉁⢊యΰ࿴ࣝࢱࣝࣔࡿࡼ࡟✵Ẽ㔞ࡢኚ

໬ 

ᅗ㸫1 ࡢẼ㔞✵ࡢࣝࢱࣝࣔࡓࡋᐃ ࡾࡼ࡟㸪ᅽຊἲ࡟

⤖ᯝࠋࡍ♧ࢆ 

ᇶ‽A࡜ከᏍ㉁⢊యࢆΰ࿴ࢬ࣮ࣜࢩࡓࡋⅠࢆẚ㍑ࡿࡍ

‽ᇶ࠸࡞࠸࡚ࡋΰ࿴ࢆ㸪⢊య࡜ A ᧕Ỉࡧࡼ࠾ࣝࢱࣝࣔࡢ

ᛶ࠸↓ࡢ⢊యࢆΰ࿴ࣝࢱࣝࣔࡓࡋ NL10㸪NL20࡟ẚ࡚࡭㸪

᧕Ỉᛶࢆ᭷ࡿࡍከᏍ㉁⢊యࢆΰ࿴ࡣ࡛ࣝࢱࣝࣔࡓࡋ✵Ẽ

㔞ࡀ኱ࡃࡁቑຍࡾ࠾࡚ࡋ㸪᧕Ỉᛶࢆ᭷ࡿࡍከᏍ㉁⢊యࡣ

ඃࡓࢀ✵Ẽ㐃⾜ᛶࢆ᭷ࡀ࡜ࡇࡿ࠸࡚ࡋ᫂ࡇࠋࡿ࠶࡛࠿ࡽ

㸪AEࡣࢀ ๣ࡢ㉳Ἳస⏝ྠ࡜ᵝ࡟㸪᧕Ỉᛶࢆ᭷ࡿࡍ⢊య

ࡍ㠃࡛㉳Ἳ⏺ࡢẼ✵࡜Ỉ࡟᫬ࡐΰࡾ⦏㸪ࡾࡼ࡟␯Ỉᛶࡢ

࡜ࡇࡿ࠼⪄࡜ࡢࡶࡓࡋቑຍࡀ㸪✵Ẽ㐃⾜㔞ࡾࡼ࡟࡜ࡇࡿ

ሙྜࡌྠࡀ⋠᥮⨨ࡢ㸪᧕ỈᛶከᏍ㉁⢊యࡓࡲࠋࡿࡁ࡛ࡀ

㸪150µm㹼300µmࡣẼ㔞✵ࣝࢱࣝࣔࡢ࡛ ࢆ⢊యࡢ⢏ᚄࡢ

ࡓ࠸⏝ DM ࡓ࠸⏝ࢆ⢊యࡢ⢏ᚄࡢ௚ࡀ DL㸪DS㸪DSS ࡟

ẚ࡚࡭Ⰻዲ࡞✵Ẽ㐃⾜ᛶࡣࢀࡇࠋࡓࡋ♧ࢆ㸪⢏ᚄࡢ኱ࡁ

࠸ DL ࡉᑠࡀẼ㐃⾜ᛶ✵࡟ࡵࡓ࠸࡞ᑡࡀ㠃⏺ࡢ⢊యࡣ࡛

ࡀ㸪⢏ᚄࡃ DM ⛬ᗘ࡜ࡿ࡞࡟⏺㠃ࡀቑຍࡗࡼ࡟࡜ࡇࡿࡍ

࡚✵Ẽ㐃⾜ᛶࡋ࠿ࡋࠋࡿࢀࡽ࠼⪄࡜ࡓࡋୖྥࡀ㸪⢏ᚄࡀ

DS㸪DSS ⛬ᗘ࡛ࡲᑠ࡜ࡿ࡞ࡃࡉ⢊యࡢจ㞟ࡢᙳ㡪ࢀ⌧ࡀ

ࡋపୗࡀẼ㐃⾜ᛶ✵ࡋῶᑡࡀ㠃⏺ࡢ㸪⢊యࡾࡼ࡟࡜ࡇࡿ

ࡗࡼ࡟⢏ᚄࡢ㸪᧕ỈᛶከᏍ㉁⢊యࢀࡽ࠼⪄࡜ࡢࡶࡿ࠸࡚

࡚✵Ẽ㐃⾜స⏝࡜ࡢࡶࡿ࡞␗ࡣᛮࡓࡲࠋࡿࢀࢃ㸪ࢀࡎ࠸

ࡀ⋠㸪⨨᥮ࡶሙྜࡓࡋΰ࿴ࢆ᧕ỈᛶከᏍ㉁⢊యࡢ⢏ᚄࡢ

ቑຍ࡟ࡿࡍᚑ࠸✵Ẽ㔞ࡀቑຍࠋࡿ࠿ࢃࡶ࡜ࡇࡿ࠸࡚ࡋ 

Ỉࡢ㝽✵࠸࡞ࡽධࡢỈࡿ࠶ࡢ᧕Ỉᛶࡢ㸪⢊య୰࡟ࡂࡘ

ᅽ⦆࿴ຠᯝ᳨ࢆウ࡟ࡵࡓࡿࡍᾘἻ๣ࢬ࣮ࣜࢩࡓ࠸⏝ࢆⅡ

࡚ࡋẚ㍑࡜Ⅰࢬ࣮ࣜࢩࡾࡼ࡟࡜ࡇࡿ࠸⏝ࢆ㸪ᾘἻ๣ࡣ࡛

ࡾࡼ࡟ࢀࡇ㸪ࡾ࠾࡚ࡋῶᑡࡃࡁ኱ࡣẼ㔞✵ࡢࣝࢱࣝࣔ 3.2

᳨࡛ウ࠺࡞ࡇ࠾ࢆ᧕ỈᛶከᏍ㉁⢊య୰ࡢ✵㝽ࡀ⪏෾ᐖᛶ

ࡁウ᳨࡛࡚ࡋ㞳ࡾษࢆᙳ㡪ࡢẼ㔞ቑຍ✵ࢆᙳ㡪ࡍࡰཬ࡟

㸪⢏ᚄࡋࡔࡓࠋࡿࡁ᥎ᐹ࡛࡜ࡢࡶࡿ 150µm㹼300µm ᧕ࡢ

ỈᛶከᏍ㉁⢊య࡛ 20㸣⨨᥮ࡓࡋሙྜ SM20 㸪ᾘἻ๣ࡣ࡛

ࡎࡽࢃ㛵ࡶ࡟ࡓ࠸⏝ࢆ 3%௨ୖࡢ✵Ẽ㔞ࡾ࠾࡚ࡗ࡞࡜㸪
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ᇶ
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 Ⅲࢬ࣮ࣜࢩ Ⅱࢬ࣮ࣜࢩ Ⅰࢬ࣮ࣜࢩ

ᅗ㸫1 ᧕ỈᛶከᏍ㉁⢊యΰ࿴ࣝࢱࣝࣔࡿࡼ࡟✵Ẽ㔞ࡢኚ໬ 
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ࡿ࠶ᚲせ࡛ࡀウ᳨࡞ヲ⣽࡟ࡽࡉ௒ᚋࡣ࡚࠸ࡘ࡟⏤⌮ࡢࡇ

 ࠋࡿࢀࡽ࠼⪄࡜

ࡢ㔜㔞ࢺ࣓ࣥࢭࢆࣗࢩࢵ࢔࢖ࣛࣇ㸪ࡓࡲ ⨨㦵ᮦࢆ20%

᥮ࢆࣝࢱ࡚ࣝࣔࡋస〇ࢬ࣮ࣜࢩࡓࡋⅢ࡛ࡣ㸪᧕ỈᛶከᏍ

㉁⢊యࢆΰ࿴࠸࡞࠸࡚ࡋ FA ‽ᇶࡣ㸪✵Ẽ㔞ࡣ࡛ A ẚ࡟

✵ࡾࡼ࡟࡜ࡇࡿࡍΰ࿴ࢆ㸪⢊యࡀࡿ࠸࡚ࡋⱝᖸῶᑡ࡚࡭

Ẽ㔞ࡣቑຍࡋ㸪FM20 ࡣ࡛ 3㸣⛬ᗘࡢ✵Ẽ㔞ࢆ☜ಖ࡛࡚ࡁ

 ࠋࡿ࠿ศࡀ࡜ࡇࡿ࠸

ᅗ㸫2 ࡞࠸࡚ࡋΰ࿴ࢆ᧕ỈᛶከᏍ㉁⢊య࡚ࡋ࡜౛୍࡟

ࡢヨ㦂యࣝࢱࣝࣔࡢDM10ࡓࡋΰ࿴ࢆከᏍ㉁⢊య࡜A࠸

᩿㠃ࡢ≧ែࠋࡓࡋ♧ࢆ 

☜࡝ࢇ࡜࡯ࡣẼἻ࡟ヨᩱ᩿㠃୰ࡣ࡚࠸࠾࡟Aࣝࢱࣝࣔ

ㄆ࡛ࡀ࠸࡞ࡁ㸪ࣔࣝࣝࢱ DM10 ẼἻࡢከᩘ࡟㠃୰᩿ࡣ࡛

ࢆ᧕ỈᛶከᏍ㉁⢊య࡟࠺ࡼࡓࡋ㸪๓㏙ࡾ࠾࡚ࢀࡉㄆ☜ࡀ

ΰ࿴ࡿࡅ࠾࡟ࣝࢱࣝࣔࡓࡋ✵Ẽ㔞ࡢቑຍࢆ⿬௜ࡢࡶࡿࡅ

 ࠋࡿ࠸࡚ࡗ࡞࡜

௨ୖࡢ⤖ᯝ࡟࠺ࡼࡢ㸪᧕ỈᛶከᏍ㉁⢊యࡣ AE ๣ྠ࡜

ᵝࡢ✵Ẽ㐃⾜స⏝ࢆ᭷ࢀࡽ࠼⪄࡜ࡢࡶࡿࡍ㸪᧕ỈᛶከᏍ

㉁⢊యࢆΰ࿴ࢺ࣮ࣜࢡࣥࢥ࡛࡜ࡇࡿࡍ୰ࡢ✵Ẽ㔞ࢆቑຍ

 ࠋࡓࡗ࡞࡜࠿ࡽ᫂ࡀ࡜ࡇࡿ࠶ࡀຠᯝࡿࡏࡉ

3.2 ᧕ỈᛶከᏍ㉁⢊యΰ࿴ࡢࣝࢱࣝࣔࡿࡼ࡟⪏෾ᐖᛶ

 ኚ໬ࡢ

 JIS A 1148A ἲ࡟‽ᣐࡓࡋ෾⤖⼥ゎヨ㦂ࢱࣝࣔࡿࡼ࡟

 ࠋࡍ♧࡟ᅗ㸫3ࢆኚ໬ࡢᑐືᙎᛶಀᩘ┦ࡢࣝ

ᇶ࠸࡞࠸࡚ࡋΰ࿴ࢆ㸪ከᏍ㉁⢊య࡚࠸ࡘ࡟Ⅰࢬ࣮ࣜࢩ

‽ A㸪ࡓࡲ㸪᧕Ỉᛶ࠸↓ࡢከᏍ㉁⢊యࢆΰ࿴ࡓࡋ NL10㸪

NL20 ࡁ኱ࡀᑐືᙎᛶಀᩘ┦ࡾࡼ࡟㸪෾⤖⼥ゎヨ㦂ࡣ࡛

ࣔࡓࡋΰ࿴ࢆ᪉㸪᧕ỈᛶከᏍ㉁⢊య୍ࠋࡿ࠸࡚ࡋపୗࡃ

ࡀపୗࡢᑐືᙎᛶಀᩘ┦ࡿࡼ࡟෾⤖⼥ゎヨ㦂ࡣ࡛ࣝࢱࣝ

A ࡸ NL10㸪NL20 ࠿ࡽ᫂ࡀ࡜ࡇࡿ࠸࡚ࢀࡽ࠼ᢚ࡚࡭ẚ࡟

 ࠋࡿ࠶࡛

ḟ࡟ 3.1 ✵ࡢ᧕ỈᛶከᏍ㉁⢊య୰ࡽ࠿ᯝ⤖ࡢẼ㔞✵ࡢ

㝽ࡀ⪏෾ᐖᛶ࡟ཬࡍࡰᙳ㡪ࢆ✵Ẽ㔞ቑຍࡢᙳ㡪ࢆษࡾ㞳

㸪ࡣ࡚࠸ࡘ࡟Ⅱࢬ࣮ࣜࢩࡿࢀࡽ࠼⪄࡜ࡢࡶࡿࡁウ᳨࡛࡚ࡋ

SM20 ௨እࡣ࡛ࣝࢱࣝࣔࡢ᧕ỈᛶከᏍ㉁⢊యࢆΰ࿴ࡓࡋ

A పୗࡢᑐືᙎᛶಀᩘ┦ࡿࡼ࡟෾⤖⼥ゎヨ㦂࡚ࡋẚ㍑࡟

㸪SM20ࡋࡔࡓࠋࡓࡗ࡞࡜ᯝ⤖࠸ࡋ⃭ࢁࡋࡴ࠿ᗘ⛬ྠࡀ

ࡣ࡚࠸ࡘ࡟ A ࢀࡇ㸪ࡀࡿ࠸࡚ࡋୖྥࡣ෾ᐖᛶ⪏࡚࡭ẚ࡟

ࡣ 3.1 ᙳࡃࡁ኱ࡀቑຍࡢẼ㔞✵࡟࠺ࡼࡓࡋ♧ࡶᯝ࡛⤖ࡢ

㡪ࠋࡿࢀࡽ࠼⪄࡜ࡢࡶࡿ࠸࡚ࡋ௨ୖ࡟࠺ࡼࡢ㸪ࣜࢡࣥࢥ

Ỉᅽ⦆࿴◳໬ࡢ㸪෾⤖᫬ࡣ㝽✵࠸ࡃ࡟ࡾධࡢỈࡢ୰ࢺ࣮

㸪ᮏࡀࡓ࠸࡚࠼⪄࡜ࡿࡁᮇᚅ࡛ࡀୖྥࡢ෾ᐖᛶ⪏ࡋ᭷ࢆ

⤖࠸࡞ࡁㄆ࡛☜࡝ࢇ࡜࡯ࡣຠᯝࡢࡑࡣウ⠊ᅖ᳨࡛ࡢ✲◊

ᯝࡾ࡞࡜㸪෾⤖᫬ࡢᅽຊࢆ⦆࿴࡛ࡢࡅࡔࡿࡁ✵㝽ࢆ㸪⢊

య୰ࡢ✵㝽ࡣ࡛ࡅࡔ☜ಖ࡛ࢆ࡜ࡇࡓࡗ࠿࡞ࡁ♧၀࠸࡚ࡋ

ࡋΰ࿴ࢆ㸪᧕ỈᛶከᏍ㉁⢊యࡓࡲࠋࡿࢀࡽ࠼⪄࡜ࡢࡶࡿ

㸪ࡀࡿࢀࡽࡳࡶഴྥ࠸ࡋ⃭ࡀ෾ᐖຎ໬ࢁࡋࡴࡀ᪉ࡢࡢࡶࡓ

ࣜࢡࣥࢥࡀࢺ࢖ࣛࣔࣂࢺࡢ⢊య୰ࡾࡼ࡟⢊యΰ࿴ࡣࢀࡇ

ࢭࡾࡼ࡟࡜ࡇࡿࡍྜ⤖㒊୍࡜≀Ỉ࿴ࡢࢺ࣓ࣥࢭࡢ୰ࢺ࣮

࡜ࡿ࠶࡛⏤⌮ࡀ࡜ࡇࡓࡋኚ໬ࡀ㝽ᵓ㐀✵ࡢ໬య◳ࢺ࣓ࣥ

ᅗ㸫2 ᧕ỈᛶከᏍ㉁⢊యࡿࡼ࡟㐃⾜✵Ẽ(ࣔࣝࣝࢱ

᩿㠃) 

 

0 1(mm) 

 (A)ࣝࢱࣝࣔ (DM10)ࣝࢱࣝࣔ

ᅗ㸫3 JIS A 1148A ἲ࡟‽ᣐࡓࡋ෾⤖⼥ゎヨ㦂࡟

 ኚ໬ࡢᑐືᙎᛶಀᩘ┦ࡢࣝࢱࣝࣔࡿࡼ
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ࡽ⏣㙊ࠋࡿࢀࡽ࠼⪄ 7㸧ࡧࡼ࠾㟷㔝ࡽ 8㸧ࢫ࣮࣌ࢺ࣓ࣥࢭࡣ

ሗࢆ࡜ࡇࡿࡍኚ໬ࡀ෾ᐖᛶ⪏ࡾࡼ࡟㝽ᵓ㐀✵ࡢ໬య◳ࢺ

࿌ࡾ࠾࡚ࡋ㸪௒ᅇࡶ✵㝽ᵓ㐀ࡢኚ໬ࡀ⪏෾ᐖᛶ࡟ᙳ㡪ࢆ

ཬ࡜ࡢࡶࡿ࠸࡚ࡋࡰ᥎ᐹࡀࡿ࠸࡚ࡋ㸪ヲ⣽᳨࡞ウ࠸ࡘ࡟

 ࠋࡿࡍ࡜ㄢ㢟ࡢ௒ᚋࡣ࡚

ẚ࠸࡞࠸࡚࠸⏝ࢆ㸪᧕ỈᛶከᏍ㉁⢊యࡣⅢ࡛ࢬ࣮ࣜࢩ

㍑⏝ࣝࢱࣝࣔࣗࢩࢵ࢔࢖ࣛࣇ FA㸪᧕ỈᛶከᏍ㉁⢊యࢆ⨨

᥮⋡ 10%࡛ΰ࿴ࡓࡋ FM10 ࡣ࡚࠸ࡘ࡟㸪⪏෾ᐖᛶࡀຎࡿ

⤖ᯝࡾ࡞࡜㸪✵㝽ࡢຠᯝࡶ☜ㄆ୍࡛ࠋࡓࡗ࠿࡞ࡁ᪉㸪᧕

Ỉᛶࡢ᭷ࡿ⢊యࢆ⨨᥮⋡ 20%࡛ΰ࿴ࡓࡋ FM20 ࡚࠸ࡘ࡟

㸪Aࡣ ࣮ࣜࢩࡣࢀࡇ㸪ࡾ࠾࡚ࡋୖྥࡣ෾ᐖᛶ⪏࡚࡭ẚ࡟

࡜ࡇࡓࢀࡉ⾜㐃ࡀẼ✵ࡾࡼ࡟㸪⢊య࡟ᵝྠ࡜ሙྜࡢⅡࢬ

 ࠋࡿࢀࡽ࠼⪄࡜ࡿࡼ࡟

᭱ᚋ࡟᧕ỈᛶከᏍ㉁⢊య࡚ࡗࡼ࡟㐃⾜ࡓࢀࡉ✵Ẽࡀ

⪏෾ᐖᛶ࡬ཬࡍࡰᙳ㡪࡟ࡵࡓࡿࡍ⌮ᩚ࡚࠸ࡘ࡟㸪✵Ẽ㔞

ࠋࡓࡋ⌮ᩚ࡚࠸ࡘ࡟㛵ಀࡢᛶᣦᩘஂ⪏ࡢ෾⤖⼥ゎ᢬ᢠᛶ࡜

ᅗ㸫4ࡢࡑ࡟⤖ᯝࠋࡍ♧ࢆ 

 ࠋࡓࡵᘧ(1)࡛ồࡢḟࡣᛶᣦᩘஂ⪏ࡢ࡛ࡇࡇ㸪࠾࡞

 

⪏ஂᛶᣦᩘ㸻P×N/M                      (1) 

 

㸪P࡛ࡇࡇ ࡣ N ᑐືᙎᛶಀᩘ(%)㸪N┦ࡢ᫬ࡢࣝࢡ࢖ࢧ

ࡀᑐືᙎᛶಀᩘ┦ࡣ ࡣࡓࡲᩘࣝࢡ࢖ࢧࡿ࡞࡟60% 300 ࢧ

㸪Mࡢࡶ࠸ࡉᑠ࠿ࢀࡎ࠸ࡢࣝࢡ࢖ ࡣ 300   ࠋࡿ࠶࡛ࣝࢡ࢖ࢧ

 

ࡀẼ㔞✵ࡣ෾ᐖᛶ⪏ࡢࢺ࣮ࣜࢡࣥࢥ㸪࡟⯡୍ 4㹼7%ࡢ

⠊ᅖ࡛Ⰻዲ࡞⪏ஂᛶࡀ࡜ࡇࡍ♧ࢆᣦ᦬ࡀࡿ࠸࡚ࢀࡉ㸪ᮏ

ᐇ㦂ࡶ࡚࠸࠾࡟᧕ỈᛶከᏍ㉁⢊యࢆΰ࿴ࡓࡋ✵Ẽ㔞ࡀ

3%⛬ᗘ௨ୖࡿ࠸࡚ࡗ࡞࡜ヨ㦂యࡣ࡚࠸ࡘ࡟㸪⪏ஂᛶᣦᩘ

࡜ࡇࡿ࠸࡚ࡋ♧ࢆ෾ᐖᛶ⪏࡞Ⰻዲࡾ࠾࡚ࡋቑຍࡃࡁ኱ࡀ

ࡶࡓࡋΰ࿴ࢆከᏍ㉁⢊య࠸↓ࡢ᪉㸪᧕Ỉᛶ୍ࠋࡿ࠿ࢃࡀ

ࡀ෾ᐖᛶ⪏࡟ࡵࡓࡢࡇ㸪ࡎࡽ࠾࡚ࢀࡉ⾜㐃ࡀẼἻ✵ࡣࡢ

☜ಖ࡛ࠋࡿࢀࡽ࠼⪄࡜ࡢࡶࡓࡗ࠿࡞ࡁ 

௨ୖ࡟࠺ࡼࡢ㸪᧕ỈᛶከᏍ㉁⢊యࢆΰ࿴࡜ࡿࡍ AE ๣

Ẽ㔞✵ࡢࣝࢱ㸪ࣔࣝࡾ࠶ࡀຠᯝࡿࡍ⾜㐃ࢆẼ✵࡟ᵝྠ࡜

ࡀ࡜ࡇࡿࡍୖྥࡀ෾⤖⼥ゎ᢬ᢠᛶࡾࡼ࡟࡜ࡇࡿࡍቑຍࡀ

᫂ࠋࡓࡗ࡞࡜࠿ࡽ 

 

 ࡵ࡜ࡲ .4

 ᮏ◊✲࡛ࡣ㸪᧕Ỉᛶ㍍㔞ẼἻࢆࢺ࣮ࣜࢡࣥࢥᚤ⣽࡟⢊

࠾෾⤖⼥ゎ᢬ᢠᛶࡢࣝࢱࣝࣔࡀ᧕ỈᛶከᏍ㉁⢊యࡓࡋ○

ࡍ࡟࠿ࡽ᫂ࢆᙳ㡪ࡍࡰཬ࡟Ẽΰධ㔞✵ࡢ᫬ࡐΰࡾ⦏ࡧࡼ

࡟୰ࣝࢱࣝࣔࡣࢀࡇࠋࡓࡗ⾜ࢆウ᳨࡚ࡋ࡜ⓗ┠ࢆ࡜ࡇࡿ

ᑟධࡓࡋỈࡢධ࠸ࡃ࡟ࡾ✵㝽ࡿࡼ࡟Ỉᅽ⦆࿴ࡿࡼ࡟෾⤖

⼥ゎ᢬ᢠᛶྥୖຠᯝࡶࡾࡼ୺࡟᧕ỈᛶከᏍ㉁⢊యΰ࿴࡟

 ࠋࡓࢀࡽ࠼⪄࡜ࡿ࠶࡛ࡢࡶࡿࡼ࡟ቑຍࡢẼ㔞✵ࡿࡼ

(1) ᧕ỈᛶከᏍ㉁⢊య࡟ࣝࢱࣝࣔࢆΰ࿴ࡾࡼ࡟࡜ࡇࡿࡍ

✵Ẽ㔞ࡣ኱ࡃࡁቑຍࡋ㸪150µm㹼300µm ࢆ⢊యࡢ⢏ᚄࡢ

ࡢ㸪⢊యࡓࡲࠋࡓࡋ♧ࢆẼ㐃⾜ᛶ✵࡞Ⰻዲࡀࡢࡶࡓ࠸⏝

⨨᥮⋡ࡀቑຍ࡟࠸ࡀࡓࡋ࡟ࡿࡍ✵Ẽ㔞ࡀቑຍࡿࡍ⤖ᯝ࡜

 ࠋࡓࡗ࡞

(2) ᧕ỈᛶከᏍ㉁⢊యࢆΰ࿴ࡢࣝࢱࣝࣔࡾࡼ࡟࡜ࡇࡿࡍ

෾⤖⼥ゎ᢬ᢠᛶࡓࡲࠋࡓࡋୖྥࡣ㸪ᾘἻ๣ࡾ⦏࡚࠸⏝ࢆ

ΰࡐ᫬ࡢ✵Ẽ㐃⾜ࡢᙳ㡪ࢆᴟຊྲྀࡾ㝖ࡓ࠸ሙྜࡣ࡟෾⤖

⼥ゎ᢬ᢠᛶ࠸࡞ࡋୖྥࡣ⤖ᯝࠋࡓࡗ࡞࡜ 

(3) ᮏ◊✲᳨ࡢウ⠊ᅖ࡛ࡣ㸪ࢺ࣮ࣜࢡࣥࢥ୰ࡢỈࡢධࡾ

෾⤖⼥ゎ᢬ᢠᛶྥࡿࡼ࡟Ỉᅽ⦆࿴ࡢ෾⤖᫬ࡀ㝽✵࠸ࡃ࡟

ୖຠᯝࡣ☜ㄆ࡛ࠋࡓࡗ࠿࡞ࡁ 

 

ㅰ㎡ 

 ᮏ◊✲୍ࡢ㒊ࡣ㸪⛉Ꮫ◊✲㈝⿵ຓ㔠㸦ᇶ┙◊✲(B)㸪

No. 21360259㸧ࢆ࡜ࡇࡓࡗࡼ࡟௜グࡋ㸪࡟ࡇࡇឤㅰࡢព

ఫ཭㔠ᒓࡾࡓᙜ࡟ࡿࡍ⾜㐙ࢆ✲◊㸪ᮏࡓࡲࠋࡍࡲࡋ⾲ࢆ

㖔ᒣࢫࢡࢵ࣏ࣞࢩ㸦ᰴ㸧㟷㔝⩏㐨Ặࡧࡼ࠾ᐊ⹒ᕤᴗ኱Ꮫ

኱Ꮫ㝔⏕࣭Ⳣཎዉ⨾Ặ㸦⌧㸪఍⃝㧗ᅽࢺ࣮ࣜࢡࣥࢥ㸧㸪ᮧ

஭ὒබẶࡢ༠ຊࢆᚓ࡚ࡏࢃ࠶࡛ࡢࡓࡋࡲ㸪ឤㅰࡢពࢆ⾲

 ࠋࡍࡲࡋ

 

ཧ⪃ᩥ⊩ 

1) T.C.Powers: The air requirement frost-resistant concrete, 

Proceedings of Highway Research Board, 29, pp.184-211, 

1949 

2㸧J.E.Backstrom, R.W.Burrows, R.C.MIelenz and V.E.Orgin : 

Evaluation and effects of the air void system in concrete. Part 

2-Influence of type and amount of air-entraining agent, 

UJournal of the American Concrete Institute, 55, pp.261-272, 

1958 

3) M.Pigion, J.Prevost and J.M.Simard: Freeze-thaw 

durability vs freezing rate, Journal of American Concrete 

Institute, 82(5), pp.684-692, 1985 
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4㸧℈ᖾ㞝ࡽ㸸㧗ᙉᗘ㺃㧗ὶືࡢࢺ࣮ࣜࢡࣥࢥ⪏෾ᐖᛶ࡟

ཬࡍࡰ㣴⏕᮲௳ࡢᙳ㡪࡜ホ౯᪉ἲ࡟㛵ࡿࡍ◊✲㸪࣓ࣥࢭ

 㸪No.697, pp.44-50, 2005ࢺ࣮ࣜࢡࣥࢥ㺃ࢺ

5㸧ᖹ㔝ᙲᙪࡽ㸸ᐮ෭ᆅࡿࡅ࠾࡟㛗ᮇᭀ㟢ᛶ≧࡜෾⤖⼥ゎ

᢬ᢠᛶ࡟㛵ࡿࡍ◊✲㸪᪥ᮏ࣭୰ᅜ࣭㡑ᅜᅜ㝿࢘ࢪ࣏ࣥࢩ

 ㄽᩥ㞟㸪pp.123~127, 2008࣒

6㸧⏣⏿㞞ᖾࡽ㸸ࡢࢺ࣮ࣜࢡࣥࢥ⪏෾ᐖᛶ࡟ཬࡍࡰ஝⇱ࡢ

ᙳ㡪㸪ࢺ࣮ࣜࢡࣥࢥࢺ࣓ࣥࢭ㸪No.383, 1979 

7) 㙊⏣ⱥ἞ࡽ㸸ࡢࢺ࣮ࣜࢡࣥࢥ෾ᐖ࡜⣽Ꮝᵓ㐀㸪ࢡࣥࢥ

 ᕤᏛᖺḟㄽᩥ㞟㸪Vol.10, No.1, pp51-60, 1988ࢺ࣮ࣜ

8㸧㟷㔝⩏㐨ࡽ㸸஝⇱ࡿࡼ࡟◳໬ࣀࢼࡢࢺࢫ࣮࣌ࢺ࣓ࣥࢭ

ᵓ㐀ኚ໬࡜⪏෾ᐖᛶࡢ࡬ᙳ㡪㸪ࢺ࣮ࣜࢡࣥࢥᕤᏛㄽᩥ㞟㸪

Vol.19, No.2, pp.21-34, 2008 
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