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Study on the surface characteristics of washboard road 

 

໭ぢᕤᴗ኱Ꮫ኱Ꮫ㝔  ○Ꮫ⏕ဨ ᯇ಴ భኴ (Yuta Matsukura) 

໭ぢᕤᴗ኱ᏛᕤᏛ㒊   ṇ఍ဨ ᕝᮧ  ᙲ (Akira Kawamura) 

໭ぢᕤᴗ኱Ꮫ኱Ꮫ㝔   Ꮫ⏕ဨ ୰ᓥ ⦾๎ (Shigenori Nakajima) 

໭ぢᕤᴗ኱Ꮫ኱Ꮫ㝔   Ꮫ⏕ဨ ᐩᒣ ࿴ஓ (Kazuya Tomiyama) 

 

 

 ࡟ࡵࡌࡣ .1

 ㊰㠃พฝࡣ㌴୧㉮⾜࡟኱࡞ࡁᙳ㡪ࢆཬࡍࡰ㸬୰࡛ࡶ⦪

᩿พฝ࡟㉳ᅉࡿࡍ㌴୧ࡢ᣺ືࡣ㐨㊰฼⏝⪅ࡢ஌ࡾᚰᆅࡸ

Ᏻ඲ᛶ࡝࡞㉮⾜ᛌ㐺ᛶ࡟኱ࡃࡁ㛵୚ࡿࡍ㸬᪤ ࡢ◊✲࡛

஌ࡣ࡛✲◊㸪ᮏࡀࡓࡗ࠶୰ᚰ࡛ࡀ⿦㊰⯒࠸ࡉᑠࡢพฝࡣ

ࡀ࣒ࢬࢽ࣓࢝⏕Ⓨࡢࡑ㸪ࡢࡢࡶࡿ࠼୚ࢆᝏᙳ㡪࡟ᚰᆅࡾ

୙᫂☜࡛ࡿ࠶㏻⛠ࢇࡤࢁࡑࠕ㐨㊰ 㸦ࠖ෗┿ 1㸧ࡍ⛠࡜㠀⯒

⿦㊰ࣝ࢖࢓ࣇࣟࣉࡢ ᐃࡓࡗ⾜ࢆ㸬ᖹᆠᛶࢆṇ☜㸪⡆౽

ࡡࡤࡢ㌴୧ࢆ㸪᣺ືຍ㏿ᗘィ࡟ࡵࡓࡿࡍᢕᥱ࡟Ᏻ౯ࡘ࠿

ୗ࡟タ⨨࡟ࡶ࡜࡜ࡿࡍ᣺ື஌ࡾᚰᆅࢆᢕᥱ࡟ࡵࡓࡿࡍ㸪

᣺ືຍ㏿ᗘィ࡟ୖࡡࡤࢆタ⨨㸦෗┿ 2㸧㸬ᮏ◊✲ࡢ┠ⓗࡣ㸪

 ᐃ࡛ᚓࡓࢀࡽ᣺ືຍ㏿ᗘࣝࢺࢡ࣌ࢫࡽ࠿ࢱ࣮ࢹゎᯒ࡜

㸪ࡾࡼ࡟ᖹᆠᛶホ౯ࡢ㸪㊰㠃࠸⾜ࢆゎᯒࢺࢵࣞࣈ࣮࢙࢘

 㸬ࡿ࠶࡛࡜ࡇࡿࡍゎ᫂ࢆ㊰㠃≉ᛶࡢ㐨㊰ࢇࡤࢁࡑ

 

 ᐃ ࡢࣝ࢖࢓ࣇࣟࣉࡢ㊰㠃ࢇࡤࢁࡑ .2

 ㊰㠃 ᐃࡣ 2007ᖺ 7᭶ 30᪥࡟༓ṓᕷෆࢇࡤࢁࡑࡢ㐨

㊰㸦㠀⯒⿦㊰㸧࡚࠸࠾࡟Ỉ‽ 㔞࠸⾜ࢆ㸪ᚓࡓࢀࡽ㊰㠃

㸬ᅗ㸫1ࡓࡋ࡜㇟ゎᯒᑐࢆࣝ࢖࢓ࣇࣟࣉ ࢓ࣇࣟࣉ㊰㠃࡟

᣺ືຍ࡟ୗࡡࡤ㸪ୖࡡࡤࡢ㌴୧ࡓࡲ㸬ࡍ♧ࢆࢱ࣮ࢹࣝ࢖

㏿ᗘィࢆタ⨨ࡋ㸪20㸪30㸪40㸪50km/h࡛㉮⾜ࡓࡋ㝿ࡢ᣺

ືຍ㏿ᗘࢆ ᐃࡓࡋ㸬 

 
෗┿㸫1 ࢇࡤࢁࡑ㊰㠃 

 

 

 

 

 

 

 

 

෗┿㸫2  ᐃ㌴࡜ຍ㏿ᗘィ 
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ᅗ㸫1 ㊰㠃ࣝ࢖࢓ࣇࣟࣉ 

3. ㊰㠃ࡢࣝ࢖࢓ࣇࣟࣉゎᯒ 

 ỗ⏝㊰㠃ゎᯒ࢔࢙࢘ࢺࣇࢯ RoadRuf࠸⏝ࢆ㸪ᑐ㇟㊰㠃

ࡢ IRI㸦ᅜ㝿ࣛࢫࢿࣇᣦᩘ㸧ࢆ⟬ฟࡋ㸪㊰㠃ࡢᖹᆠᛶホ

౯ࡓࡗ⾜ࢆ㸬ゎᯒᑐ㇟ࡢ IRIࡣ㸪5㹼10mm/m⛬ᗘ࡜ IRI

ホ౯ᑻᗘࠕ࡚࠸࠾࡟⥔ᣢࡓࢀࡉᮍ⯒⿦ࠖ㹼ࠕⲨࡓࢀᮍ⯒

⿦ࠖ┦ᙜࡢ㊰㠃ᛶ≧࡛ࡓࡗ࠶㸬 

ࡽ࠿ᐦᗘ㸦PSD㸧ࣝࢺࢡ࣌ࢫ࣮࣡ࣃࡢ㸪ᑐ㇟㊰㠃ࡓࡲ 

ISO8606 ᯝ㸪ᅗ㸫2⤖ࡢࡑ㸬ࡓࡗ⾜ࢆ㊰㠃ホ౯ࡃᇶ࡙࡟

࡟࠺ࡼࡢ 1㹼3.82m-1ࡢ࿘Ἴᩘ࡚࠸࠾࡟▷Ἴᡂศࡀ㢧ⴭ࡛㸪

ホ౯ࡣ A㹼Fࡢᗈ⠊ᅖ࡟ศᕸࡓࡋ㸬 
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ᅗ㸫2 ㊰㠃พฝࡢ PSD 

ᅗ㸫3 ࡢୗ᣺ືຍ㏿ᗘࡡࡤࡓࢀࡽᚓࡽ࠿ᐃ㌴ ࡟ PSD

ୗࡡࡤࡢ㌴୧ࡣⴭ኱್ࡢ㸬ᅗ㸫3୰㸪14Hz௜㏆࡛ࡍ♧ࢆ

ᅛ᭷᣺ືᩘࡢඹ᣺ࡿ࠶࡛ࡢࡶࡿࡼ࡟㸬ࡓࡲ㸪ᅗ㸫3ࡾࡼ㸪

㉮⾜㏿ᗘ 30km/h࡛ࡣ 22Hz௜㏆ࡶ࡟ඹ᣺ࡀ☜ㄆ࡛ࡀࡿࡁ㸪

㊰㠃Ἴ㛗ࡣࢀࡇ 0.38m 㸬ᅗ㸫4ࡿࡍᙜ┦࡟ ᣺ືୖࡡࡤ࡟

ຍ㏿ᗘࡢ PSDࡀࡍ♧ࢆ㸪2Hz௜㏆ࡸࡸࡢ኱ࡣ್࡞ࡁ㸪ࡤ

ⴭ኱ࡢ㸬20Hz௜㏆࡛ࡿ࠶࡛ࡢࡶࡿࡼ࡟ඹ᣺ࡢ㒊ศ࡛ୖࡡ

㸬ᅗ㸫5ࡿ࠶࡛ࡢࡶࡿࡼ࡟᣺ືࡢ࣒࣮ࣞࣇ㌴యࡣ್ ♧࡟

ศゎࣞࡢኚ᥮㸦✵㛫࿘Ἴᩘศᯒ㸧ࢺࢵࣞࣈ࣮࢙࢘㞳ᩓࡍ

ࣝ࣋ 1㹼4ࡢ୰࡛㸪ࡢࡇἼ㛗ࡣศゎࣞࣝ࣋ 㧗࿘ࡿࡅ࠾࡟1

Ἴᡂศࡿࢀࡲྵ࡟㸬ᅗ㸫6 ࢺࢵࣞࣈ࣮࢙࢘ࡢᙜヱ⠊ᅖ࡟

ኚ᥮⤖ᯝࡡࡤ࡜ୗຍ㏿ᗘࡀࡍ♧ࢆ㸪࡜ࣝ࢖࢓ࣇࣟࣉຍ㏿

ᗘࡢἼᙧࡿ࠸࡚ࡋ⮴୍ࡰ࡯ࡀ㸬ࡾࡼࢀࡇ㸪ᮏࢇࡤࢁࡑ㐨

㊰ࡢ≉ᚩⓗἼ㛗ࡣ⣙ 0.38m࡛ࡿ࠶஦ࡀศࡓࡗ࠿㸬 

 

 

 

 

 

 

 

 

 

ᅗ㸫3 ࡡࡤୗ᣺ືຍ㏿ᗘ PSD 
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ࣝ࣋ࣞ 1㸦Ἴ㛗 0.2㹼0.4m㸧 

 

 

 

 

 

 

 

ࣝ࣋ࣞ 2㸦Ἴ㛗 0.4㹼0.8m㸧 

 

 

 

 

 

 

 

ࣝ࣋ࣞ 3㸦Ἴ㛗 0.8㹼1.6m㸧 

 

 

 

 

 

 

 

ࣝ࣋ࣞ 4㸦Ἴ㛗 1.6㹼3.2m㸧 

ᅗ㸫5 ࢺࢵࣞࣈ࣮࢙࢘ኚ᥮㸦✵㛫࿘Ἴᩘศᯒ㸧 

 

 

 

 

 

 

 

 

 

 

ᅗ㸫6 ࢺࢵࣞࣈ࣮࢙࢘ゎᯒ⤖ᯝ࡜㌴ࡢ᣺ືຍ㏿ᗘࡢ࡜

ẚ㍑ 

 

 ᐃ࡛ᚓࡓࢀࡽ㏿ᗘ 30km/h ୗ᣺ືຍ㏿ᗘࡡࡤࡿࡅ࠾࡟

ᅗ㸫7ࢆࡢࡶࡓࡋኚ᥮ࢺࢵࣞࣈ࣮࢙࢘ࢆ ࡀ㸬᣺ᖜࡍ♧࡟

኱ࡃࡁᝏ㊰࡛ࡀ࡜ࡇࡿ࠶ศࡿ࠿㸬ศゎࣞࣝ࣋ẖࡢ RMS

㸪12.5㹼25Hz࡜ࡿぢࢆ ࡢ RMS ࡇ㸬ࡿ࠸࡚ࡗ࡞࡜኱᭱ࡀ

㊰㠃Ἴ㛗ࡣ࿘Ἴᩘࡢ 0.33㹼0.67m ࢁࡑ㸪ࡾ࠾࡚ࡋᙜ┦࡟

⣙ࡀ㊰㠃Ἴ㛗ࡢ㐨㊰ࢇࡤ 0.38mࡿ࠸࡚ࡋ⮴୍࡜㸬 

 

 

 

 

 

 Ἴᙧ    RMS=1.39(m/s2)ࣝࢼࢪࣜ࢜                

 

 

 

 

                  0㹼3.125Hz      RMS=1.43(m/s2) 

 

 

 

 

3.125㹼6.25Hz     RMS=1.20(m/s2) 

 

 

 

 

6.25㹼12.5Hz      RMS=1.28(m/s2) 

 

 

 

 

                  12.5㹼25Hz      RMS=1.45(m/s2) 

 

 

 

 

                  25㹼50Hz       RMS=0.48(m/s2) 

 

 

 

 

                  50㹼100Hz      RMS=0.11(m/s2) 

 

 

 

  ᅗ㸫7 ࡡࡤୗຍ㏿ᗘࢺࢵࣞࣈ࣮࢙࢘ࡢኚ᥮⤖ᯝ 

 

 ࡵ࡜ࡲ .4

IRIཬࡧ㊰㠃 PSDࢇࡤࢁࡑ࡚࠸⏝ࢆ㐨㊰ࡢⰋྰࢆᢕᥱ

ࡑࡾࡼ࡟ゎᯒࢺࢵࣞࣈ࣮࢙࢘㸪ࡓࡲ㸬ࡓฟ᮶ࡀ࡜ࡇࡿࡍ

⣙ࢆἼ㛗ࡢ㐨㊰ࢇࡤࢁ 0.38m 㸬ࡓฟ᮶ࡀ࡜ࡇࡿࡍᐃ≉࡜

㸪㏿ᗘ࡟ࡽࡉ 30km/h ࡛㉮⾜ࡓࡋ㝿࡟㸪ࢇࡤࢁࡑ㐨㊰ࡢ

≉ᐃἼ㛗࡜㌴ࡢ᣺ືຍ㏿ᗘࡀ࡜ࡇࡿࡍ⮴୍ࡀศࡓࡗ࠿㸬

௒ᚋࡢㄢ㢟ࡣ㸪୍⯡㐨㊰ࡸ෤ᮇ㊰㠃ࡢ࡜ẚ㍑ศᯒ㸪ࢁࡑ

 㸬ࡿ࠶ゎ࡛᫂ࡢ࣒ࢬࢽ࣓࢝⏕Ⓨࡢ㐨㊰ࢇࡤ
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ᅗ㸫4 ୖࡡࡤ᣺ືຍ㏿ᗘ PSD 
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