
RC 㐀ᘓ⠏≀䛻స⏝䛩䜛ὠἼ㖄┤Ⲵ㔜䛾ప㖄┤ቨ㝽㛫㛫㝸䜈䛾౫Ꮡᛶ㸨�

 

⛅⏣኱Ꮫ� ᯇ෠ⱥኵ�

⛅⏣኱Ꮫ� Ⓩ୸ኟᕼ�

 

㸯㸬࡟ࡵࡌࡣ�

� ᆅ㟈ࡸὠἼ᫬ࡣ࡟᝿ᐃእࡌ⏕ࡀ࡜ࡇࡢᚓࠋࡿὠἼ㑊㞴࡞࠺ࡼࡢࣝࣅே࿨࡟㛵ࡿࢃ RC 㐀ᘓ⠏

ࡢ࡛ࡲࢀࡇࠋࡿ࠶ࡀᚲせࡃ࠾࡚ࡋ᝿ᐃࢆሙྜࡢᝏ᭱ࡣ࡛≀ RC 㐀ᘓ⠏≀࡟స⏝ࡿࡍὠἼⲴ㔜ࡢ

᳨ウࡣỈᖹⲴ㔜ࡀ୰ᚰ࡛ࡓࡗ࠶ RCࠋ(2 ,(1 㐀ᘓ⠏≀ࡢὠἼ࡟ᑐࡿࡍᏳᐃၥ㢟࡛ࡣ㖄┤Ⲵ㔜ࡶ㔜せ

ࡾ࠾࡚ࢀࡉㄆ㆑ࡀ࡜ࡇࡿ࠶࡛ 3), 4)㸪㝈ࡓࢀࡽᐇ㦂᮲௳ୗ࡛ࡀࡿ࠶㸪㖄┤Ⲵ㔜᳨ࡢウࡔࢀࢃ⾜ࡶ

ࡿ࠸࡚ࡋ ࡀウ౛᳨ࡣ࡚࠸ࡘ࡟పῶἲࡢ㸪ỈᖹⲴ㔜࠼ゝࡶ࡟పῶἲࡢὠἼⲴ㔜ࡣ࡜ࡇ࡞ᵝྠࠋ(5

ࡀࡿ࠶ 6)㸪㖄┤Ⲵ㔜ࡢపῶἲࠋࡿ࠶࡛࠺ࡼ࠸࡞ࡣ࡚࠸ࡘ࡟ᮏ◊✲ࡣ᪤ሗ ὠἼ㖄┤Ⲵ㔜పࠕࡢ (7

ῶࠖ࡟㛵ࡢ✲◊ࡿࡍ⥅⥆࡛㸪ప㖄┤ቨࡿࡼ࡟ὠἼ㖄┤Ⲵ㔜ࡢపῶ≉ᛶࢆᐇ㦂᳨ࡾࡼ࡟ウࠋࡿࡍ 

 

㸰㸬ᶍᆺᐇ㦂 

����ᐇ㦂Ỉ㊰࡜ᶍᆺ�

� ὠἼỏ℃ὶࢺ࣮ࢤࡣᛴ㛤ὶ࡛ࢀᶍᨃࠋࡓࡋᐇ㦂Ỉ㊰ࡢᴫ␎㸪 ᐃᶵჾࡢ㓄⨨࡜ㅖグྕࡢᐃ⩏

ᅗ�1ࢆ ࡀࡉ㧗ࡣᐇ㦂Ỉ㊰ࠋࡍ♧࡟ 0.50 m㸪ᖜࡀ 0.30 m㸪㈓Ỉ㛗ࡀ 5.0 m㸪୍ᵝỈ῝㒊㸦㟼Ỉ῝

h0=0.067 m)㸪୍ᵝ໙㓄ᩳ㠃㒊㸦໙㓄 S=1/23㸧㸪ᖹᆠ࡞㝣ୖ㒊㸦ᆅ┙㧗 hG 0 m㸧2.0ࠎྛࡀ m㸪

඲㛗ࡀ 11.0 m ࡛῝㈓Ỉࡢὶᇦୖࢺ࣮ࢤᮇึࡣ㸪hUࡓࡲࠋࡿ࠶㗰〇▴ᙧỈ㊰࡛ࡾᙇࢫࣛ࢞୧㠃ࡢ

 ࠋࡿ࠶

� ᘓ⠏≀ᶍᆺㅖඖࡢヲ⣽ࢆᅗ�2 ࡉ㧗ࠋࡍ♧࡟ H=14 cm㸪ᖜ B=7 cm㸪ዟ⾜ D=5.4 cm እࡢᶍᆺࡢ

ᙧࡣ 2011ᖺᮾ໭ᆅ᪉ኴᖹὒἈᆅ㟈ὠἼࡢ᫬࡟⿕⅏ࡓࡋᐑᇛ┴ዪᕝ⏫ࡢ 4㝵ᘓ࡚ࡢ᪑㤋ࢆᶍᨃࡋ

ࡣᑻ⦰ࠋࡿ࠸࡚ 1/100 ࡛㸪ᶍᆺ㔜㔞㸦ᮦ✀࡜ᮦཌ㸧ࡢࢻ࣮ࣝࣇࡣ┦ఝ๎ ࡢᐇ㝿࡜(8 RC 㐀ᘓ⠏≀

ࡀ 1.3 tf/m2/㝵⛬ᗘ࡛ࡽ࠿࡜ࡇࡿ࠶Ỵࠋࡓࡵ㖄┤Ⲵ㔜ࡢపῶ᳨ウᐇ㦂࡛ࡣ㸪୙☜ᐃせ⣲ࡿࡁ࡛ࢆ

⋠㛤ཱྀ࡟ࡵࡓࡃ㝖ࡅࡔ ࡓ࠸⏝ࢆᶍᆺࡢ0%  ࠋ(9
 

Building

䖃 䖃䖃

䕦

ᾷG
ᾷ B

14.0

7.0 5.4

Front view Side view

Unit: cm  
� ᅗ�1� ᐇ㦂Ỉ㊰ࡢᴫ␎㸪 ᐃᶵჾࡢ㓄⨨࡜ㅖグྕࡢᐃ⩏� � � � ᅗ�2� ᘓ⠏≀ᶍᆺࡢㅖඖ 
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  
* Dependency of the vertical tsunami force acting on RC building on the gap interval between a low 

vertical protective wall and the RC building      by Hideo MATSUTOMI and Natsuki TOMARU 
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� � � �  ᅗ�3� ప㖄┤ቨ㸦ኴᐇ⥺㸧ࡢᖹ㠃㓄⨨� � � ᅗ�4� ᶍᆺ࡜ప㖄┤ቨタ⨨౛�඲࿘ᆺ��

�

⾲�1� ᐇ㦂᮲௳ 

㈓Ỉ῝  hU  (cm) 20, 25, 30 
㟼Ỉ῝  h0  (cm) 6.7 

ᩳ㠃໙㓄  S 1/23 

ᆅ┙㧗  hG  (cm) 2.0 

ᗋ� 㧗  hB  (cm) 0.5 

㛤ཱྀ⋡  Op  (%) 0 

ప㖄┤ቨᖜ  BW  (cm) 7.2, 7.6, 8.0

ప㖄┤ቨ㧗  hW  (cm) 0.5, 0.7, 1.0

㝽� 㛫  Bgap  (cm) 0.1, 0.3, 0.5

 

� 㖄┤Ⲵ㔜ࡢపῶᕤࡣ㸪㖄┤Ⲵ㔜ࡢ኱࡞ࡁపῶࡀᮇᚅ࡛ࡿࡁ㸪๓㠃࡜୧ഃ㠃ࢆᅖࡢࢥࠕࡔࢇᏐ

ᆺࠖ࡜඲࿘ࢆᅖࠕࡔࢇ඲࿘ᆺࠖ㸦ᅗ�3㸧࡚࠸ࡘ࡟㏣ຍᐇ㦂ࠋࡓࡗ⾜ࢆప㖄┤ቨ࣑ࣝ࢔ࡣ〇࡛㸪

ཌࡣࡉ 1 mm㸪㧗ࡉ hWࡣ 5㸪7㸪10 mm ࡢ 3 ✀㢮㸪ᘓ⠏≀࡜ప㖄┤ቨ㛫ࡢ㝽㛫 Bgapྠࡶ࡛ࡇ࡝ࡣ

ࡌ 0.1㸪0.3㸪0.5 cm ࡢ 3 ✀㢮ࠋࡓࡋ࡜ప㖄┤ቨᖜ BWࡣ 7.2㸪7.6㸪8.0 cm ࡢ 3 ✀㢮ࠋࡓࡋ࡜ᘓ⠏

≀ᶍᆺ౛࡜඲࿘ᆺప㖄┤ቨࡢタ⨨౛ࢆᅗ�4ࠋࡍ♧࡟Ỉᖹ㝣ୖ㒊ࡢᗏ㠃ࡽ࠿ᶍᆺᗏ㠃ࡢ࡛ࡲᗋ㧗

hBࡣ 5 mm ࢫ࣮ࢣྛࡣᐇ㦂ࠋࡍ♧࡚ࡵ࡜ࡲࢆ௳ᐇ㦂᮲࡟�1⾲ࠋࡓࡋ࡜ࡳࡢ 3 ᅇ⾜ࠋࡓࡗ 

���� ᐃ㡯┠�

�  ᐃ㡯┠ࡣᶍᆺࡢ๓㠃ࡽ࠿Ἀ᪉ྥ࡟ 25 cm ࡜ 5 cm㸪⫼㠃ࡽ࠿ᓊ᪉ྥ࡟ 7.5 cm ࡢ 3 ఩⨨ࡅ࠾࡟

ᰴ�KEYENCE�㉸㡢Ἴᘧኚ఩ィ㸦ࡿ ♫〇㸪UD-500㸧ࡿࡼ࡟ỏ℃Ỉ῝ hf25㸪hf5㸪hr7.5㸪ᅄศຊィ

㸦�ᰴ�SSK ♫〇㸪ᐃ᱁ᐜ㔞㸸Ỉᖹຊ 1000 gf�9.8N�㸪㖄┤ຊ 2000 gf�19.6�㸧ࡿࡼ࡟ỈᖹⲴ㔜 Fx
㖄┤Ⲵ㔜࡜ Fz㸪 ᶍᆺࡢ๓㠃ᕥ➃ࡽ࠿Ỉ㊰ᶓ᩿᪉ྥ࡬ 3 cm 㞳ࡓࢀ఩⨨ࣛ࣌ࣟࣉࡿࡅ࠾࡟ὶ㏿ィ

㸦୰ᮧ〇సᡤ〇㸪┤ᚄ 3 mm㸧ࡿࡼ࡟ỏ℃ὶ㏿ u㸦୍Ⅼἲ㸧࡛ࠋࡿ࠶ᶍᆺ࡜పῶᕤࡀタ⨨࡚ࢀࡉ

ࡢᶍᆺ࿘㎶ࠋࡓࡗ⾜ࡶᐃ ࡢ㏿ධᑕỏ℃ὶ࡜῝ධᑕỏ℃Ỉࡿࡅ࠾࡟⨨ᶍᆺタ⨨఩ࡢሙྜ࠸࡞࠸

ὶἣほᐹࡵࡓࡢ㸪Ỉ㊰ୖࡢ᪉࡜ഃ᪉࢜ࢹࣅࡽ࠿᧜ᙳࠋࡓࡗ⾜ࡶ 

 

㸱㸬⤖ᯝ࡜⪃ᐹ 

����⤒᫬ኚ໬౛�

� 㖄┤Ⲵ㔜࡟࡝࡞㛵ࡿࡍඖࡢࢱ࣮ࢹኚືࡵࡓ࠸ࡋ⃭ࡀ㸦ࢢࣥࣜࣉࣥࢧ᫬㛫㛫㝸 0.01 s㸧㸪࣮ࢹ

඲࡟࠺ࡼࡍࡵࡋ♧࡟㸪ᅗ�5ࡵࡓࡿࡅ㑊ࡅࡔࡿࡁ࡛ࢆࢀࡑࠋ࠸ࡍࡸฟࡀಶேᕪ࡚࠸࠾࡟ホ౯ࡢࢱ

࡚ࡋᑐ࡟ࢱ࣮ࢹ 7 ಶ㸦0.07 s㸧ࡢ⛣ືᖹᆒ᧯సࠋࡓࡗ⾜ࢆ 
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� � � � � � � � � (a) ⛣ືᖹᆒ๓� � � � � � � � � � � � � � (b) ⛣ືᖹᆒᚋ 

ᅗ�5� 㖄┤Ⲵ㔜 Fzࡢ⛣ືᖹᆒ๓ᚋࡿࡅ࠾࡟⤒᫬ኚ໬౛㸦㈓Ỉ῝ hU=20cm㸪ప㖄┤ቨ↓ࡢࡋሙྜ㸧 

 

 

 

� ᅗ�6ࡢࢥࠕ࡟Ꮠᆺࠖࡿࡅ࠾࡟㖄┤Ⲵ㔜 Fzࡢ⤒᫬ኚ໬౛ࠋࡍ♧ࢆ㈓Ỉ῝ hU=20 cm ࡶࡢሙྜࡢ

㸪ձప㖄┤ቨࡽ࠿ᅗࠋࡿ࠶࡚ࡋ♧ࡶࡢࡶࡢሙྜࡢࡋ↓ప㖄┤ቨࡵࡓࡢẚ㍑ࡣ࡟ᅗ୰ࠋࡿ࠶࡛ࡢ

㝽㛫ࡢᘓ⠏≀㛫࡜ Bgap 㸪ղప㖄┤ቨ㧗ࡿ࡞ࡃࡉᑠࡀ㸪㖄┤Ⲵ㔜࡚ࢀࡘ࡟ࡿ࡞ࡃࡉᑠࡀ hW 㧗ࡀ

ࡢࡁୗྥࡢ㖄┤Ⲵ㔜స⏝┤ᚋࠋࡿุࡀ࡜ࡇࡿ࠶࡟ഴྥࡿ࡞ࡃࡉᑠࡀ㸪㖄┤Ⲵ㔜࡚ࢀࡘ࡟ࡿ࡞ࡃ

ᥭຊࡣ㸪పῶᕤ࠸࡞ࡀሙྜ࡟ẚ࡚࡭㸪Bgap=3㸪5 mm 㸪1 mmࡃࡁ኱ࡣ࡛ ࠋࡿ࠸࡚ࡗ࡞ࡃࡉᑠࡣ࡛

mm 1ࠋࡿ࠸࡚ࡗㄒ≀ࢆ࡜ࡇࡿ࠶㞧࡛「ࡀὶἣࡿࡅ࠾࡟ᗏ㠃ୗ࡜ᗏ㠃㏆ഐࡢ㸪ᘓ⠏≀๓㠃ࡣࢀࡇ

ࡇ࠸ᗈࡀ㸪స⏝ᇦࡀ࠸࡞ࡃࡁ኱ࡣᑐ್⤯ࡢᥭຊࡁ㸪ୗྥ࡜ࡿࡍ៖⪄ࡶࢆ㸪ձࡣ࡚࠸ࡘ࡟ሙྜࡢ

 ࠋࡿࢀࡉุ᩿࡜ࡿ࠸࡚ࡋ၀♧ࢆ࡜

ᅗ�6� 㝽㛫࡜ప㖄┤ቨ㧗ูࡢ㖄┤Ⲵ㔜 

Ꮠᆺ㸪hU=20ࡢࢥ᫬ኚ໬౛㸦⤒ࡢ
cm㸧 
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� ᅗ�7ࠕ࡟඲࿘ᆺࠖࡿࡅ࠾࡟㖄┤Ⲵ㔜 Fz ῝㈓Ỉࠋࡍ♧ࢆ᫬ኚ໬౛⤒ࡢ hU=20 cm ࡢࡶࡢሙྜࡢ

ࠋࡿ࠸࡚ࡋ♧ࡶࡢࡶࡢሙྜࡢࡋ↓ప㖄┤ቨࡵࡓࡢẚ㍑࡟ᵝྠ࡜Ꮠᆺࠖࡢࢥࠕࡣ࡟ᅗ୰ ࠋࡿ࠶࡛

ᮏᅗ࡛ࡣ㝽㛫ࡀ 1 mm ᘓ⠏࡜ప㖄┤ቨࡣࢀࡇࠋࡿ࠸࡚ࡗ࡞࡟್࡞ࡁ኱ࡀ᮲௳඲࡚࡛㖄┤Ⲵ㔜ࡢ

≀ᶍᆺࡢ⫼㠃ࡢ᥋ゐ࡟㉳ᅉࢀࡇࠋࡿ࠸࡚ࡋ௨እࡣᇶᮏⓗࡢࢥࠕ࡟Ꮠᆺࠖྠ࡜ᵝࡢ⤖ᯝ࡛࡜ࡿ࠶

ゝࠋࡿ࠼ 

����పῶẚ�

� ᅗᅗ�8 ῝㈓ỈࡢᏐᆺࠖࡢࢥࠕ࡟ hU 㖄┤Ⲵ㔜ࡢᐃᖖ㒊‽ࡢపῶᕤ㸦ప㖄┤ቨ㸧ẖ࡜ Fx పῶẚࡢ

㸦=పῶᕤ᭷ࡢࡾሙྜࡢ㖄┤Ⲵ㔜㸭పῶᕤ↓ࡢࡋሙྜࡢ㖄┤Ⲵ㔜㸧ࠋࡍ♧ࢆᅗࡽ࠿㸪ձ୍␒㝽

㛫ࡃ⊂ࡀప㖄┤ቨ㧗ࡀ㧗࠸ Bgap 1mm-hW 1cm పῶẚࡢ㸪30%ࡾ࡞ࡃࡉᑠࡀ᮲௳୍࡛␒పῶẚࡢ

㸦70%ࡢపῶ㸧ࡀᮇᚅ࡛ࡓࡲࠋࡿࡁ㸪ղపῶẚࡣ㝽㛫ẖࡿ࠸࡚ࡗ࡞࡟ࡾࡀୖ⫪ྑ࡟ഴྥࡾ࠶࡟㸪

ప㖄┤ቨ㧗 hW   ࠋࡿ࡞ࡃࡉᑠࡀ㸪పῶẚ࡚ࢀࡘ࡟ࡿ࡞ࡃ㧗ࡀ

� ᅗ�9ࠕࡣ඲࿘ᆺࠖࡢపῶẚࠋࡍ♧ࢆᮏᅗ࡛ࡣపῶẚࡀ್ࡢ኱ࡿࡂࡍࡁ㝽㛫ࡀ 1 mm ࡢ௳᮲ࡢ

㸪ձ᭱ᑠ࡛ࡽ࠿ᅗࠋࡿ࠸࡚࠸┬ࡵࡌ࠿ࡽ࠶ࢆࡢࡶ ࡢᏐᆺࠖࡢࢥࠕ㸪ղ࡜ࡇࡿ࠶పῶẚ࡛ࡢ40%

࠾࡟㎶ࡢ࡝ࡢᘓ⠏≀ᶍᆺࡣ඲࿘ᆺࠖࠕ㸪࡚ࡋ࡜ཎᅉࡢࡇࠋࡿุࡀ࡜ࡇ࠸࡞ࢀࡽぢࡣᚩ≉࡞࠺ࡼ

 ࠋࡿࢀࡽ࠼⪄ࡀ࡜ࡇࡿ࡞࡟ᒙ」㞧୍ࡀὶἣࡢ㸪ᘓ⠏≀ᗏ㠃ୗࡵࡓࡿࡍᏑᅾࡀప㖄┤ቨࡶ࡚࠸

� ᅗ�10 ࡀ㝽㛫ࡢ඲࿘ᆺࠖࠕ㸪࠾࡞ࠋࡍ♧ࢆపῶẚࡢู῝㈓Ỉ࡟ 1 mm 㸪༊ࡣ࡚࠸ࡘ࡟ࡢࡶࡢ

᪉࠸ࡉᑠࡀ㝽㛫ࡢᘓ⠏≀㛫࡜㸪ձపῶᕤࡽ࠿ᅗࠋࡓࡋ♧⾲࡛ࢡ࣮࣐ࡢࡁⓑᢤ࡟ࡵࡓࡿࡅࡘࢆู

ഴྥ࠸ࡉᑠࡣపῶẚࡀ᪉ࡢᏐᆺࠖࡢࢥࠕࡣ඲࿘ᆺ࡛ࠖࠕ࡜Ꮠᆺࠖࡢࢥࠕ㸪ղ࠸ࡉᑠࡣపῶẚࡀ

 ࠋࡿุࡀ࡜ࡇࡿ࠶࡛

ᅗ�7� 㝽㛫࡜ప㖄┤ቨ㧗ูࡢ㖄┤Ⲵ㔜

 ᫬ኚ໬౛㸦඲࿘ᆺ㸪hU=20⤒ࡢ
cm㸧 
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ᅗ�8�  పῶẚࡢᏐᆺࠖࡢࢥࠕ

 

 
ᅗ�9�  పῶẚࡢ඲࿘ᆺࠖࠕ

 

 

 

ᅗ�10� ㈓Ỉ῝ูࡢపῶẚ㸦㝽㛫

㛫㝸࡛ࡢẚ㍑㸧 
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㸲ࡵ࡜ࡲ��

� ᮏ◊✲࡛ᚓࡓࢀࡽ୺࡞⤖ᯝࡣḟࡢ㏻ࠋࡿ࠶࡛ࡾ�

(1) ᮏ◊✲ࡢẚ㍑࡛ࡢࢥࠕࡣᏐᆺ୍ࠖࡀ␒పῶẚࡣᑠࡾ࡞ࡃࡉ㸪ᮏ◊✲ᥦ♧ࡢపῶᕤ᭱ࡾࡼ࡟

኱࡛ 70㸣⛬ᗘࡢ㖄┤Ⲵ㔜ࡢపῶࡀᮇᚅ࡛ࠋࡿࡁ 

(2) పῶᕤࡢప㖄┤ቨ㧗 hW �ࠋࡿ࠶࡟ഴྥࡿ࡞ࡃࡉᑠࡣపῶẚ࡝࡯࠸㧗ࡀ
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