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㸯㸬ࡵࡌࡣ 
� ὠἼỏ℃Ỉࡢᐦᗘ ȡࡣὠἼⲴ㔜ࡃ࡞࡛ࡅࡔ㸪ὠἼࡢ㐳ୖ㧗㸦㐳ୖ㊥㞳㸧ࡸᅵ◁ࡢሁ✚≧ἣ㸪

ࡤ࠼ሁ✚ཌࡸὠἼỏ℃ᇦ㛗㸦㠃✚㸧ᑐࡿࡍᅵ◁ሁ✚ᇦ㛗㸦㠃✚㸧ࡢẚࡶᙳ㡪࠼⪄ࡿࡍ

ࢱ࣮ࢹ♏ᇶࢆᅵ◁ሁ✚ᇦ㛗ࡸ⟭⌧ィ⟬࣭ᐃィࡢὠἼࡣ㸪ỏ℃Ỉᐦᗘ࡚ࡗࡀࡓࡋࠋࡿࢀࡽ

ὠሁ✚ཌ㸪ᅵ◁ሁ✚ᇦ㛗ࡸ㸪㐳ୖ㧗ࡋࡋࠋࡿ࠼ࢆᙳ㡪ࡶつᶍࡢṔྐὠἼࡿࡍホ౯࡚ࡋ

Ἴỏ℃ᇦ㛗ẚࡢᐦᗘ౫Ꮡᛶࢆ┠ⓗࡣ✲◊ࡓࡋᐇ㦂ⓗࠋ࠸࡞ࡀࡇࡓࢀࢃ⾜ࡶ 
� ᮏ◊✲ࡣᕤኵࢆจࡓࡋࡽỈ⌮ᐇ㦂ᇶ࡙࡚࠸ 1)㸪ṔྐὠἼࡢつᶍホ౯ᙳ㡪ࡿࡍᅵ◁ሁ✚ཌ

㸦ศᕸࡴྵࢆ㸧㸪ᅵ◁ሁ✚ᇦ㛗ὠἼỏ℃ᇦ㛗ẚ㸦ӊ1㸧㸪ὠἼ㐳ୖ㧗ࡢᐦᗘ౫Ꮡᛶ᳨ࢆウࠋࡿࡍ 
㸰㸬ᐇ㦂 
����ᅵ◁�

� ᅵ◁ࡣᅗ�1 ࡢྎᾏᓊࡧࡼ࠾ணഛᐇ㦂࡛ࠖ⏝㸧ࠕす┠ᾏᓊ㸦ࡢ┴⏣⛅ࡍ♧ 2011 ᖺᮾ

ὠἼࡢᾐỈᇦ㸦ࠕᮏᐇ㦂࡛ࠖ⏝㸧࡛᥇ྲྀ�1⾲ࠋࡓ࠸⏝ࢆࡢࡶࡓࡋᐇ㦂ࢫ࣮ࢣẖࡢ⏝ᅵ◁

ྎᾏࡣྎᾏᓊ㸦ΰྜ㸧ࠖࠕࠋ㸦ᅗ�6ཧ↷㸧ࡍ♧ᚋ࡛ࡣ⥺⢏ᚄຍ✚᭤ࠋࡍ♧ࢆ⢏ᗘ≉ᛶࡢ

ᓊࡢ 3 ᆅⅬ࡛᥇ྲྀࡓࡋ⏝ᚋᅵ◁ࡢΰྜࢆព4ࠋࡿࡍ ✀㢮ࡢᅵ◁ࡢ⢏ᗘ≉ᛶᕪࠋ࠸࡞ࡣ 
����ᐇ㦂᪉ἲ�

� ᐇ㦂Ỉ㊰ࡣ⡆᫆㧗ࢆᩘࢬ࣮ࣝࢩ☜ಖࡵࡓࡿࡍ㸪ࡢ≦ྎࡾࡍ㛤Ỉ㊰ࡋࡔࡓࠋࡓࡋ㸪ࡍ

℃ỏࡔࢇྵࢆ◁ᅵࡣ➃ୗὶࡢ㸪ỈᖹỈ㊰㒊ࡅタࢆỈᖹỈ㊰㒊ࡿࡵワᩜࢆ◁ᅵࡣ➃ୗࡢྎࡾ

Ỉࢆ᥇Ỉࡾୖ࠸⦅ࡵࡓࡿࡍ໙㓄ࢆྎࣉࣥࣕࢪࡢ㸪ࡓࡲỏ℃Ỉࢆ㐳ୖࣥࣕࢪࡢࡑࡵࡓࡿࡏࡉ

⢏ᚄࡁ⥆ࡁᘬྎࣉ 850㹼2000 ȝm 㸪ࡽࡉࠋࡓࡅタࢆ㠃ᩳ⦅ࡓࡵ㧗ࢆ⢒ᗘ࡚ࡅࡾ㈞ࢆ◁ࡢ

ᐇ㦂ࠋࡓࡅタࢆ᭤㠃㒊᥋⥆㒊ࡢ⪅㸪୧ࡵࡓࡿࡍ⥆᥋ࡽࢆỈᖹỈ㊰㒊㠃ᩳࡢྎࡾࡍ

Ỉ㊰ࡢᴫ␎㸦Ỉ㊰ࡢഃቨࡣ┬␎㸧㸪 ᐃჾල㸦࣮ࢲࣥࣜࢩࢫ࣓⩌㸧ࡢ㓄⨨ࢆ࡞ᅗ�2ࠋࡍ♧ 
� ὠἼỏ℃ὶࡢ➃ୖྎࡾࡍࡣỈᖹ㒊ࢺ࣮ࢤࡢࡁ㈓Ỉᵴࢆタ⨨ࡋ㸪ࢺ࣮ࢤᛴ㛤ὶ࡛ࢀᶍᨃ

Ỉᖹ㒊ࡢ➃ୖྎࡾࡍࠋࡿࡍ⨨㠃㛤ጞⅬ┤⫼ᚋᩳࡢỈᖹ㒊ࡢ➃ୖྎࡾࡍࡣࢺ࣮ࢤࠋࡓࡋ

ࡣࡉ㧗ࡢ 1.2 m㸪Ỉ㊰ᖜࡣ 0.3 m㸪㈓Ỉᵴࡢㅖඖࡣ㧗ࡉ 0.5 m㸪ᖜ 0.3 m㸪ዟ⾜ 0.3 m �㸪㈓Ỉࡋ

 
ᅗ�1� ᐇ㦂ᅵ◁ࡢ᥇ྲྀᆅ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  

* Influence of the density of tsunami flooding water on tsunami deposit and run-up height 
     by Hideo MATSUTOMI, Fumiko KONNO and Satoru SAIKAWA 
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⾲�1� ᐇ㦂๓ᅵ◁ࡢ⢏ᗘ≉ᛶ㸦ᐦᗘᐇ㦂ࡿࡅ࠾ホ౯㸧 

ᅵ◁᥇ྲྀᆅ LT (cm) ୰ኸ⢏ᚄ
�mm� 

ᆒ➼
ಀᩘ

᭤⋡
ಀᩘ

Ⲩษ
2 0.28 2.42 1.077
6 0.32 2.41 1.232

ᑠሯཎ༡
2 0.31 - -
6 0.31 - -

ࡢ๓ᕝ
2 0.32 2.16 1.272
6 0.33 2.19 1.116

ྎᾏᓊ

�ΰྜ� 
2 0.28 - -
6 0.30 2.56 1.157

 

 
ᅗ�2� ᐇ㦂Ỉ㊰ࡢᴫ␎㸪 ᐃჾලࡢ㓄⨨ㅖグྕࡢᐃ⩏ 

 
῝ hU 㠃໙㓄ᩳࡢྎࡾࡍࡸ S1㸪ᩳ 㠃ỈᖹỈ㊰᥋⥆㒊ࡢ᭤㠃㒊ࡢ㛗ࡉ㸪ỈᖹỈ㊰㒊ࡢ㛗ࡉ LS㸪

ࡉ㧗ࡢྎࣉࣥࣕࢪࡢ໙㓄ࡾୖ࠸⦅ hS 㠃໙㓄ᩳ S2㸪ྎࣉࣥࣕࢪୗὶ➃ࡢ⩌࣮ࢲࣥࣜࢩࢫ࣓ඛ

➃㛫ࡢ㊥㞳 LG㸪ྎࣉࣥࣕࢪᘬࡃ⥆ࡁ⦆ᩳ㠃ࡢ㛗ᩳࡉ㠃໙㓄 S3㸪ᐇ㦂๓ࡢᅵ◁ཌ㸦㔞㸧LT

 ࠋࡿ࠶࡛ࡢࡶ࡞ⓗ⤊᭱ࡢヨ⾜㘒ㄗᚋࡣㅖඖࡢᐇ㦂Ỉ㊰ࡓࡋ♧ᅗ�2ࠋࡓࡋỴᐃ࡚ࡋヨ⾜㘒ㄗࡣ
� ỈᖹỈ㊰㒊⦆ᩳ㠃㒊ࡿࡅ࠾ὶἣほᐹỏ℃ὶඛ➃ࡢ⛣ື㏿ᗘ㸪㠀ඛ➃㒊ࡢỏ℃Ỉ῝ࢆホ

౯ࡵࡓࡿࡍ㸪ỈᖹỈ㊰㒊⦆ᩳ㠃㒊ࢆ࣮ࣝࢣࢫ୪⨨ࡋ㸪ᩳୖࡵ᪉࢜ࢹࣅࡽᙳࠋࡓࡗ⾜ࢆ 
����ゎᯒ᪉ἲ�

����ᐦᗘᐇ㦂�

� ỏ℃Ỉࢆྎࡾࡍࡣὶୗࡋ㸪ỈᖹỈ㊰㒊ᩜワࡓࢀࡽࡵᅵ◁ࢆᕳࡁ㎸ࡳ㸪ୗὶ➃ࡢ⦆໙㓄ࡢ

ࡢỏ℃Ỉࡣ㒊୍ࡢỏ℃Ỉࡴྵࢆ◁ᅵࡓࡋ㣕ฟ୰✵ࠋࡍ㣕ฟ㸪✵୰ࡾࡀୖࡅ㥑ࢆྎࣉࣥࣕࢪ

ⴠୗᇦ࡚࠸࠾ᡭ๓ഃ⣙ 45°ഴ࡚ࡅ᱁Ꮚ≧ᐦタ⨨࣮ࢲࣥࣜࢩࢫ࣓ࡓࡋ⩌㸦እᚄ 42 mm㸪

ෆᚄ 40 mm㸪⛗㔞 250 cm3 ᪉ྥࢀὶࢆࡢࡶࡢ 8 ᮏ㸪Ỉ㊰ᶓ᩿᪉ྥ 8 ᮏࡢィ 64 ᮏ㸧㣕㎸ࠋࡴ

ࢆ㔜㔞ࡢ࣮ࢲࣥࣜࢩࢫ࣓ྛࡢᚋࡔࢇ㣕㎸ࡀ㸪ỏ℃Ỉࡾ㔞ࢆ㔜㔞ࡢ࣮ࢲࣥࣜࢩࢫ࣓ྛࡵࡌࡽ࠶

㔞ࡤࢀ㸪ỏ℃Ỉࡢయ✚ࡽ࣮ࢲࣥࣜࢩࢫ࣓ࡣ┤᥋ㄞ࡛ࡢࡿࡁ࡛ࡀࡇࡿྲྀࡳ㸪ỏ℃Ỉࡢᐦᗘ

 ࠋࡿ࡞ࡇࡿࡁホ౯࡛ࡀ㛫ศᕸ✵ࡢࡑ
����ᅵ◁ሁ✚࣭㐳ୖ㧗㸦㐳ୖ㊥㞳㸧ᐇ㦂�

� ࡀୖࡅ㥑ࢆྎࣉࣥࣕࢪࡢ➃ୗὶࡣỏ℃Ỉࡔࢇ㎸ࡁᕳࢆ◁㸪ỈᖹỈ㊰㒊࡛ᅵࡋὶୗࢆྎࡾࡍ

≦⯉ࡣ㠃ᇦᩳ⦅ࡢ௨ᚋྎࣉࣥࣕࢪࠋࡿࡍ㐳ୖࢆ㠃ᩳ⦅ࡢᵝ໙㓄୍ࡃ⥆ࡁᘬྎࣉࣥࣕࢪ㸪ࡾ

ఙࡓࡧᅵ◁ሁ✚ᇦୖࡢࡑὶᇦࡢ㠀ᖖཌ࠸ⷧࡢࡉሁ✚ᇦูࠋࡿࢀࡉ⯉≧㒊ࢆ᭷ព࡞ሁ✚

ᇦࡋุ᩿㸪ὶࢀ᪉ྥࡣ 5cm 㛫㝸࡛㸪Ỉ㊰ᶓ᩿᪉ྥࡣ 8 ➼ศ㸦9  Ⅼ㸧࡚ࡋ㸪ࢪ࣮ࢤࢺ࣏ࣥ

Ỉᶓ᩿㒊ࡢ୰ኸࡧࡼ࠾᰿ࡅࡢ⯉≧㒊ࡣ⢏ᗘࡢ◁ሁ✚ᅵࠋࡓࡋᐃ ࢆሁ✚ཌ≦᱁Ꮚࡾࡼ

㊰୰ኸ⦪᩿㒊ࡢᅵ◁ࢆ㞟✚ࢆࡢࡶࡓࡋᑐ㇟ࠋࡓࡋ 
����ᐇ㦂᮲௳�

� ヨ⾜㘒ㄗ㸦ࠕணഛᐇ㦂ࠖ㸧ᚋࠕࡢᮏᐇ㦂ࠖࡢᐇ㦂᮲௳ࠋࡍ♧࡚ࡵࡲ�2⾲ࢆ⾲୰㸪MSD  ࡣ
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⾲�2�  ௳ᐇ㦂᮲ࡢᮏᐇ㦂ࠖࠕ
 ᅵ◁᥇ྲྀᆅ hU (cm) S1 (°) LS (cm) hS (cm) S2 (°) S3 (°) LG (cm) LT (cm) MSD (g) MSR (g)

Case 1-1 
Ⲩษ 25 20 155 23 12 7.3 0 2 15,500 15,500

Case 1-2 25 20 155 23 12 7.3 0 6 42,700 41,600
Case 2-1 

ᑠሯཎ༡ 25 20 155 23 12 7.3 0 2 11,500 10,000
Case 2-2 25 20 155 23 12 7.3 0 6 35,300 30,200
Case 3-1 

ࡢ๓ᕝ 25 20 155 23 12 7.3 0 2 14,500 17,000
Case 3-2 25 20 155 23 12 7.3 0 6 36,800 38,500
Case 4-1 ྎᾏᓊ�

�ΰྜ��

25 20 155 23 12 7.3 0 2 11,500 9,500
Case 4-2 25 20 155 23 12 7.3 0 6 39,300 39,100

 

 
� ᅗ�3� ỏ℃Ỉᐦᗘ ȡࡢ㐳ୖ㧗㸦㐳ୖ㊥㞳㸧� � ᅗ�4� ỏ℃Ỉᐦᗘࡢᅵ◁ሁ✚ᇦ㛗࣭ὠἼỏ℃ 
� � � � �ᙳ㡪ࡢ � � � � � � � � � � � � � � � � ᇦ㛗ẚࡢᙳ㡪 
 
ᐦᗘᐇ㦂㸪MSR ࠋᅗ�2ཧ↷㸧ࡣグྕࡢ㸦ࡿ࠶㉁㔞࡛ࡢ◁ᅵࡓࡋ⏝ᅵ◁ሁ✚࣭㐳ୖ㧗ᐇ㦂࡛ࡣ

ᐇ㦂࡛ࡣ⅔⇱ᚋ⮬↛ᨺ⨨࡚ࡋ෭ࡓࡋࡲᅵ◁ࢆỈᖹỈ㊰㒊ᩜワࠋࡓࡵᐇ㦂ᅇᩘࢫ࣮ࢣྛࡣ

1 ᅇ࢜ࢹࣅࠋࡓࡋゎᯒࡽホ౯ࡓࡋỈᖹỈ㊰㒊ࡿࡅ࠾ỏ℃ὶඛ➃ࡢ⛣ື㏿ᗘ㠀ඛ➃㒊ࡢ

ỏ℃Ỉ῝2.6ࠎྛࡣ m/s  3.2 cm ⛬ᗘ࡛㸪ỏ℃ὶ࡛ࡽࢀࡇࡣィ⟬ࡀᩘࢻ࣮ࣝࣇࡿࢀࡉ 4.6 ⛬ᗘࡢ

㧗㏿ὶ࡛ࡢࡇࠋࡿ࠶Ⅼ࡛Ⓨ⏕ࡓࡏࡉỏ℃ὶࡔࡲࡣὠἼỏ℃ὶࡣゝࠋ࠸࡞ࢀࡋࡶ࠸࡞࠼ 
㸱㸬⤖ᯝ⪃ᐹ 
����㐳ୖ㧗ᅵ◁ሁ✚ᇦ㛗࣭ὠἼỏ℃ᇦ㛗ẚ�

� ᅗ�3 ỏ℃Ỉᐦᗘ㸦ึᮇᅵ◁ཌ LT ࡛ㄪ⠇㸧ࡿࡼ㐳ୖ㧗㸦㐳ୖ㊥㞳㸧ࡢ㐪ࠋࡍ♧ࢆ࠸㐳ୖ

㧗ࡣỈ㊰ᶓ᩿᪉ྥࡢ⨨࡛␗ࡾ࡞㸪ซ᭱ࡢ᭱ᑠ᭱ࡢࡑࡣ್᭱ᑠ್ࠋࡍ♧ࢆᅗࡽ㸪

ᅵ◁ࢆᕳࡁ㎸࡛ࢇỏ℃Ỉᐦᗘࡀ࡚ࢀࡘࡿ࡞ࡃࡁ㸪㐳ୖ㧗ࡀᖜᑠࡃࡉ㸦ᮏ◊✲ࡢᐇ㦂᮲

ᖹᆒⓗࡣ࡛௳ 60%⛬ᗘ㸧ࡣࢀࡇࠋࡿุࡀࡇࡿ࡞ᐃᛶⓗ࣮ࢠࣝࢿ࢚ࡀࡿ࠶ࡣ࡛㠃ࡽ᥎

ᐃ࡛ࡓࡲࠋࡿ࠶࡛ࡇࡿࡁ㸪ࡣ࡛ࡲࢀࡇΎỈ࡚ࡋ㐣ཤࡢὠἼ⌧ィ⟬ࡸᑗ᮶ࡢὠἼᐃィ⟬

ࡉ᫆ࡋࡢᆅᙧኚࡣࡓࡲື⛣◁㸪ᅵࡀࡿ࠸࡚ࡁ࡚ࡗ⾜ࢆ ỏ℃Ỉᐦࡣ࡚ࡗࡼ㸪ሙྜࡶ(2

ᗘࡶࢆ⪃៖࡚ࡋὠἼỏ℃ィ⟬ࢆᐇࡿࡍᚲせࢆࡇࡿ࠶ࡀ♧၀ࠋࡿ࠸࡚ࡋ 
� ᆅ┙㸦ேᕤ≀ࡴྵࢆ㸧ࡀ㣗࠸ࡃࢀࡉሙྜ㸪ᆅ┙ᆅᙧ㉳ᅉࡿࡍὠἼࡢἈࡢᑕࡾࡼ㸪

㐳ୖ㧗୍ࡣ⯡ప୍ࠋࡿࢀࡽ࠼⪄ࡿ࡞ࡃ᪉㸪ᆅ┙ࡀ㣗ࢀࡉ᫆࠸ሙྜ㸪Ἀࡢᑕࡀᑠࡃࡉ

ഴྥࡿ࡞ࡃపࡣ㸪㐳ୖ㧗ࡾࡼࡇࡴ㎸ࡁᕳࢆ◁㸪ᅵࡀࡿࢀࡉ᥎ᐹࡿ࡞ࡃ㧗ࡀ㸪㐳ୖ㧗ࡾ࡞

࡞ࡃపࡿ࡞ࡃࡁࡀỏ℃ỈᐦᗘࡣὠἼ㐳ୖ㧗㸦㐳ୖ㊥㞳㸧ࠕ㸪࡚ࡗࡀࡓࡋࠋࡿࢀࡽ࠼⪄

 ࠋ࠺ࡼ࠼ゝࠖࠋࡿࡍ౫Ꮡ࠸ྜࡡවࡢࡉ᫆ࡋኚࡢࡑࡸᆅᙧࡣ㐳ୖ㧗ࡢ㸪ᐇ㝿ࡀࡿ
� ᅗ�4ỏ℃Ỉᐦᗘࡢᅵ◁ሁ✚ᇦ㛗࣭ὠἼỏ℃ᇦ㛗ẚࡢᙳ㡪ࠋࡍ♧ࢆᅗࠕࡣྎᾏᓊࠖ

࠸࡚ࡋ㉳ᅉᐇ㦂᪉ἲࡸ⨨㸪ᐇ㦂ࡽᅗࠋࡿ࠸࡚ࢀࡉ♧ࡶᐇ㦂⤖ᯝࡿࡼ◁ᅵࡢ⏝ᚋ࡚ࡋ

ࡣ㸪ձᅵ◁ሁ✚ᇦ㛗࣭ὠἼỏ℃ᇦ㛗ẚࡀࡿ࠶ࡶ㠃ࡿ 65%⛬ᗘࡾ࡞㸪ղỏ℃Ỉᐦᗘࡀ㧗࠸㸪

ẚࡀࡿ࡞ࡃࡁഴྥࠋࡿุࡀࡇࡿ࠶ձࡢഴྥࡣᐇ⌧㇟࡛ࡶ☜ㄆࢀࡉ㸪ᣦࡿ࠸࡚ࢀࡉ  ࠋ(3
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(a) Ⲩษ 

 
(b) ᑠሯཎ༡ 

ᅗ�5� ỏ℃Ỉࡢ᥇Ỉయ✚㸦ᅵ◁ྵࡴ㸧㸪ᐦᗘᅵ◁ሁ✚ࡢ✵㛫ศᕸ㸦ᕥᡭ๓㸸ᾏഃ㸪ዟ㸸㝣ഃ㸧 
 
����ᐦᗘሁ✚ཌ�

� ᅗ�5 (a)㹼(d)ึᮇᅵ◁ཌẖࡢỏ℃Ỉࡢ᥇Ỉయ✚㸦ୖẁࠋᅵ◁ࡴྵࢆ㸧㸪ᐦᗘ㸦୰ẁ㸧ᅵ

◁ሁ✚ཌ㸦ୗẁ㸧ࡢ✵㛫ศᕸ㛵ࡿࡍᐇ㦂⤖ᯝࠋྛࡍ♧ࢆ ᅗᕥᡭ๓ࡀᾏഃ㸪ྑ ዟࡀ㝣ഃ࡛ࠋࡿ࠶

 ࠋࡿࢀࡉุ᩿ࡀࡇࡢḟࡽ⾲㸪ᅗࡀࡿ࠶Ᏻᐃ࡛ࡀᯝ⤖ࠋࡍ♧࡚ࡵࡲࢆᐇ㦂⤖ᯝ�3⾲
ձ᪤ሗ ᖹᆒᐦᗘࡢ(1 1.2 g/cm3  ࠋ࠸ࡉᑠࡀỏ℃Ỉᐦᗘ㸪యⓗࡵࡓ࠸ᙅࡀ㸪ὶໃ࡚ẚ
ղᐇ㦂⤖ᯝࡣ㸪ึ ᮇᅵ◁ཌ LT࠸ⷧࡀ㸪ỏ℃Ỉᐦᗘࡀࡿ࠸࡚ࡋ♧ࢆࡇࡿ࡞ࡃࡁ㸦3/4=75%

 ࡓࡿ࠶ࡀሙྜࡿ࠸࡚ࡗ࡞␗ᐇ㦂ὶἣࡢ㸪ᐃࢁࡇࡓࡋㄆ☜࡛࢜ࢹࣅ㸪ࡣࢀࡇࠋ㸧⋠☜ࡢ
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(c) ࡢ๓ᕝ 

 
(d) ྎᾏᓊ㸦ΰྜ㸧 

ᅗ�5� ỏ℃Ỉࡢ᥇Ỉయ✚㸦ᅵ◁ྵࡴ㸧㸪ᐦᗘᅵ◁ሁ✚ࡢ✵㛫ศᕸ㸦ᕥᡭ๓㸸ᾏഃ㸪ዟ㸸㝣ഃ㸧 
 
� 㸪ࡿ࡞ࡃࡁࡀ㸪ỏ℃Ỉᐦᗘ࡚ࡗࡀࡓࡋࠋࡓࢀࡉุ᩿ࡿ࠶ጇᙜ࡛ࡀᯝ⤖ࡢ㸪ᅗ�5 (d)࡛ࡵ

ᅵ◁ሁ✚ཌࡣཌࡿ࡞ࡃഴྥࠋࡿࢀࡉุ᩿ࡿ࠶ 
����⢏ᚄศᕸ�

� ᅗ�6 (a)㹼(d)ᐇ㦂๓ࡢᅵ◁᥇Ỉࡓࡋỏ℃Ỉ୰ࡢᅵ◁ࡢ⢏ᚄຍ✚᭤⥺ࡢẚ㍑ࠋࡍ♧ࢆ◚

᭱ࡣ⥺㸪Ⅼ࡛ࡢࡶࡢࡁࡓࡋΰྜ࡚ࡵ㞟ࢆ◁ᅵࡢ࡚࣮ࢲࣥࣜࢩࢫ࣓࡞᭷ព࡚ࡋࢱ࣮ࢹࡣ⥺

㸪᪤ሗࡽᅗࠋࡿ࠶࡛ࡢࡶࡿࡍᑐ◁ᅵࡢ࣮ࢲࣥࣜࢩࢫ࣓ࡓࡋὶධࡀ◁ᅵࡃከࡶ ᵝ㸪ᐇྠ(1

㦂๓ࡢᅵ◁ỏ℃Ỉ୰ࡢᅵ◁ࡢ⢏ᚄຍ✚᭤⥺ᕪࡣㄆࡢࡇࠋࡿุࡀࡇ࠸࡞ࢀࡽࡵഴྥࡣᇶ 
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⾲�3� ᐦᗘ㛵ࠕࡿࡍᮏᐇ㦂ࠖࡢ⤖ᯝ 

 ᅵ◁᥇ྲྀᆅ LT (cm)
ึᮇ㈓
Ỉయ✚
�cm3�

ᅵ◁
㉁㔞
�g� 

㣕㎸ࡳᅵ
◁Ỉ㉁㔞

�g� 

㣕㎸ࡳᅵ
◁Ỉయ✚

�cm3�

ᖹᆒỏ℃ 
Ỉᐦᗘ 

�g/cm3� 
Case 1-1 

Ⲩษ 2 22,500 15,500 4,206 3,722 1.130 
Case 1-2 6 22,500 42,700 4,318 3,956 1.092 
Case 2-1 

ᑠሯཎ༡ 2 22,500 11,500 3,958 3,494 1.133 
Case 2-2 6 22,500 35,300 4,800 4,355 1.102 
Case 3-1 

ࡢ๓ᕝ 2 22,500 14,500 3,429 3,098 1.107 
Case 3-2 6 22,500 36,800 2,616 2,392 1.094 
Case 4-1� ྎᾏᓊ�

�ΰྜ� 
2 22,500 11,500 3,851 3,419 1.126 

Case 4-2� 6 22,500 39,300 5,791 5,007 1.157 
 

 
� � � � � � � (a) Ⲩษ� � � � � � � � � � � � � � � (b) ᑠሯཎ༡ 

 
� � � � � � � (c) ࡢ๓ᕝ� � � � � � � � � � � � �  (d) ྎᾏᓊ㸦ΰྜ㸧�

ᅗ�6� ᐇ㦂๓ỏ℃Ỉ୰ࡢᅵ◁ࡢ⢏ᚄຍ✚᭤⥺㸦࡚ࡋࢱ࣮ࢹ᭷ព࣮ࢲࣥࣜࢩࢫ࣓࡞࡚ࢆ㞟

ࡿࡍ᭷ࢆ㔞᭱ࡢࡶࡓࡋ✚ 1 ᮏࡢࡶࡢ㸧ࡢẚ㍑ 
 
ᮏⓗᅵ◁ሁ✚࣭㐳ୖ㧗ᐇ㦂ࡢሙྜࠋࡓࡗ࠶࡛ࡌྠࡶ 
㸲㸬ࡾࢃ࠾ 
� ᮏ◊✲࡛ᚓࡓࢀࡽ࡞⤖ᯝࡣḟࡢ㏻ࠋࡿ࠶࡛ࡾ�

ձὠἼ㐳ୖ㧗㸦㐳ୖ㊥㞳㸧ࡣỏ℃Ỉᐦᗘ ȡࡀࡿ࡞ࡃࡁపࡀࡿ࡞ࡃ㸪ᐇ㝿ࡢ㐳ୖ㧗ࡣᆅᙧ

 ࠋࡿࡍ౫Ꮡ࠸ྜࡡවࡢࡉ᫆ࡋኚࡢࡑࡸ
ղὠἼỏ℃ィ⟬࡛ࡣỏ℃Ỉᐦᗘࡢ⪃៖ࡀᚲせ࡞ሙྜࠋࡿ࠶ࡀ 
ճὠἼỏ℃ᇦ㛗ᅵ◁ሁ✚ᇦ㛗ࢀࡽ࠼⪄ࡀࡇࡿ࡞␗ࡣ㸪ᅵ◁ሁ✚ᇦ㛗ྂࡢࡽࡳࡢὠἼࡢつ

ᶍ᥎ᐃࡣ༴㝤࡞ሙྜࠋࡿ࠶ࡀ�

մỏ℃Ỉᐦᗘࡀࡿ࡞ࡃࡁ㸪ᅵ◁ሁ✚ཌࡣཌࡿ࡞ࡃഴྥࡀ☜ㄆ࡛ࠋࡓࡁ 
յ⢏ᚄຍ✚᭤⥺ࡣᐇ㦂๓࡛࣮ࢲࣥࣜࢩࢫ࣓ࡢࡶࡢ᥇Ỉࡢࡶࡓࢀࡉ㸦ᐦᗘᐇ㦂㸧㸪ᐇ㦂ᚋࡢ⦆

ᩳ㠃ሁ✚ࡢࡶࡓࡋ㸦ᅵ◁ሁ✚࣭㐳ୖ㧗ᐇ㦂㸧ࢇ࡛ᕪࠋ࠸࡞ࡀ�

ㅰ㎡㸸୍⯡㈈ᅋἲே⁺ ⁺ሙ⁺ᮧ⥲ྜ◊✲ᡤࡢ H27 ᖺᗘ◊✲㈝ຓᡂࠋࡓࡅཷࢆㅰពࠋࡿࡍ⾲ࢆ 
ཧ⪃ᩥ⊩ 
��ᯇⱥኵ࣭ᕝᓥ� ᓧ㸸ὠἼỏ℃ὶࡢᐦᗘ㛵ࡿࡍᇶ♏ᐇ㦂㸪ᅵᮌᏛㄽᩥ㞟 B2㸦ᾏᓊᕤᏛ㸧㸪Vol.71, No.2, pp.355-360, 2015. 
��ᯇⱥኵ࣭ὸ⏣� ᏹ࣭బ⸨㝯ᚿ㸸⛣ືᗋ࣒ࢲࡿࡅ࠾◚ቯὶࡢࢀỏ℃ィ⟬㸪➨ 28 ᅇỈ⌮ㅮ₇ㄽᩥ㞟㸪pp.827-831, 1984.�
��すᮧ⿱୍㸸ὠἼሁ✚≀ࡢ✵㛫ศᕸᇶ࡙ྂࡃᆅ㟈ࡢㄪᰝ◊✲㸪ᆅ㟈㸪➨ 2 ㍴㸪➨ 61 ᕳ≉ูྕ㸪pp.S497-S508, 2009.�
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