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1 ͡Ίʹ

ࣗಈं٬ࣨͷ૽ԻΛ͢ݮΔͨΊʹɼγʔτϑ

ϩΞΧʔϖοτͳͲʹଟٵ࣭Ի͕ࡐଟ༻͞Ε͍ͯ

Δɽଟٵ࣭ԻࡐͷੑΛࣔ͢ಛੑʹٵԻ͕͋Γɼ

ͦͷ༧ଌΛ͢Δ͜ͱɼΑΓྑ͍ٵԻੑΛ༗͢Δ

ଟٵ࣭Իࡐͷઃܭʹ͔ܽͤͳ͍ɽ

ΘΕ͖ͯͨϞԻΛ༧ଌ͢ΔͨΊʹ͜Ε·Ͱٵ

σϧ (Biot, 1956a,b)ղੳղʹͮ͘جϞσϧͰɼݻ

ମ૬ͱྲྀମ૬ͷ྆ํͷಛੑΛྀ͓ͯ͠ߟΓɼੑఆ

ྲྀΕ߅ͳͲ 8ͭͷύϥϝʔλͰද͞ݱΕ͍ͯΔɽ

͔͠͠ɼಛੑͱͯ͠೪ੑʹΑΔݮਰͷΈΛྀ͠ߟ

͍ͯΔɽͦͷͨΊɼࢄҳʹΑΔݮਰྀ͞ߟΕͨϞ

σϧ (Johnson, et al., 1987; Champoux and Allard,

1991; Allard, 1993)͕ఏҊ͞Εͨɽ͔͠͠ɼύϥϝʔ

λϚΫϩͳεέʔϧͰఆٛ͞Ε͍ͯΔͨΊɼϛΫ

ϩͳεέʔϧͰఆٛ͞Ε͍ͯͳ͍ɽͦ͜ͰɼϚΫϩ

εέʔϧͷ૯ΤωϧΪͱϛΫϩεέʔϧͷ૯Τωϧ

ΪΛൺֱʹͯ͠ɼؔΛಋ͘͜ͱʹΑΓϛΫϩߏ

͔ΒϚΫϩͳύϥϝʔλΛಋग़͢Δͱ͍͏ߦ͕ڀݚ

ΘΕ͍ͯΔ (Gao, et al., 2014)ɽ·ͨɼଟ࣭ମͷϛ

Ϋϩߏʹ࣭ۉԽ๏Λద༻͠ɼϚΫϩεέʔϧʹ͓

͚ΔՁಛੑΛಋग़͢Δ͜ͱΛతͱͨ͠ߦ͕ڀݚ

ΘΕ͍ͯΔ (Terada, et al., 1998)ɽ͔͠͠ɼྲྀମ૬Ͱ

ൃੜ͕ͨ͠ݻମ૬ࢄҳ͢Δ͜ͱʹΑΔݮਰΛߟ

ྀ͓ͯ͠Βͣɼྲྀମ૬ͷಛੑͷҰͭͰ͋Δମੵੑ

ΑΓେ͖͘ධՁ͞Ε͍ͯΔɽࡍ࣮͕

ͦ͜ͰͷࢄҳΛ্ྀͨ͠ߟͰɼଟٵ࣭Իࡐͷඍ

ߏࢹԽ๏Λద༻͠ɼඍ࣭ۉʹۙల։๏ʹΑΔߏࢹ

͔Βଟٵ࣭Իࡐͷಈతಛੑͷ༧ଌʹඞཁͳՁ

ಛੑΛٻΊΔํ๏͕ఏҊ͞Ε͍ͯΔ (Yamamoto, et

al., 2011; ຊଞɼࢁ 2010, 2011)ɽ͜ΕΛ༻͍Δ͜ͱ

ʹΑΓٵԻͳͲͷϚΫϩͳಛੑΛٻΊΔ͜ͱ͕Ͱ

͖Δɽ

ຊڀݚͰɼϛΫϩεέʔϧͷ͓͚ΔͷࢄҳΛ

ͷࡐԻٵ࣭Իಋग़ํ๏Λ༻͍ͯɼଟٵྀͨ͠ߟ

ಛతͳߏͷҰͭͰ͋Δ֨ࠎʹషΒΕͨബບʹͭ

͍ͯͷӨݕ͍ͯͭʹڹ౼͢Δɽ
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2ஈ֊ʹ͚ͯղੳ͢Δ͜ͱʹΑͬͯٵԻΛٻΊ

Δɽ·ͣɼྲྀମ૬ʹ͓͚Δ೪ੑ͓ΑͼͷࢄҳʹΑΔ

ʹߏࢹͷඍࡐ࣭Ͱɼଟ্ྀͨ͠ߟਰͷ྆ํΛݮ

ۙల։๏ʹΑΔ࣭ۉԽ๏ ଞɼాࣉ) 2003)Λద༻͠ɼ

ඍߏࢹ͔Βଟࡐ࣭ͷಈతಛੑͷ༧ଌʹඞཁͳ

ՁಛੑΛٻΊΔɽ࣍ʹɼٻΊͨՁಛੑΛଟࡐ࣭ͷ

ϚΫϩϞσϧʹద༻͢Δ͜ͱͰɼٵԻΛٻΊΔɽ




