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������ 
��� ���� 
� rs�����<��-1(a)�(c)9�?0
�-1(a)�(b)9�?ei9�rs9�@/
�zy �1 cm¡�¢£¤¥b`¦§��

1¨' 350 cm�© 100 cm��' 10 cm�

OL0�zy �uAD 100 cm�-kª

91«b¬�0.2 cm¡�®��$¯�

34OL0��-1(c)9�?ei9�°y±
h01y�²�³� 2 cm�´µ¶��°y

±1 0.8 cm�OL0´µ·¸¹º1�«

b¬AD 150 cm �»�9´µ¶�$¼

Lei9¯�3�������1G�¶

�AD½¾ 40 cm��������1�

�����-¿À»�9¯��)*@/� � � � ��-1� rs�������Á»Âcm� 

�G(Ã(������ADÄÅg9 4 cm |D34½ 36 cm�¾ 44 cm9¯�3/�lm�n

o�1��-1� A�E�»�9¯�34@/�0 

Æ�Ç A�DÇ91G(Ã(������$VÈ|É�Æ�Ç A’�E’91�������$

1 Ê|É¯�34OL0´µ·¸1}ËÌ^µ<Í³93/ÎÏ�j���4 mm ¡�¢£¤

¥b`¦§���ÐzÑÒ1 1 / 100 9¯Ó34OL0Ô/�yÕ²-´µ·¸¹ºÖt1 1/ 
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��� ���� 
� U��ÜÝ<yz9�{�|9�

�?L0 

80 cm Þ(4@L���Ç AßC

x- BßD x<U�tu$ST?L

�9N?L2xAD�àá�2xâ

<ã�Lk-$�)L0U�1 0.2 

cm �®��«b¬<äå9æ¼

k-9e.4çè'�L0k�«b

¬1Úé-êëìb<í�3�«b

¬$î9æïLeiàð-�ñ<

3 Ç�ò.4OL0Ô/ AD �%ó

ôõbö÷Øö÷b<í�3�� �       � � � � �  (a)� �Ç AßBx 

Exceløb�-34ùú3/0���

���1û<ü(ýG�þx$J�

'(Lû���<����1���

����<í�3/��yz9{(

|9���)L0 

�������ûQ<��?L�

��)'1�Ç A�B�C �1]�

1.5 mm��Ç D�1]� 2.0 mm�

OL0������1��rs-3

4yÕ�à�9	b`<
F�Gk

9Êé<�-34�Ç AßB x��

Ç CßD x�2xâ$�)L�ï

'¼*Lei9¯�3/0Êé1¨� � �     � �    (b)� �Ç CßDx 

%��)4EF�à�9�ï/	b� � � � � �  � � ��-2� ��2xâ 

`��)1¿À�OL/��Ç AßB x��Ç CßD x$V]Qî9¯�34O(ý2xâ1

0.000 s ��39*L1|�OL/��G(<��34���������2xâ$�)L�ï

'¼*Lei9¯�3/0	b`1�ö�	����	b`<���#��`9/�Ô*@

ei9�Ó3�Êé1 4^9�º�é<Éï��3*@ei93/0��-21�Ç AßBx��

Ç CßDx����������2xâ<�3���2xâ$ 1/500 s�Ä�OLk-$ L0  

�-2��!"1 

� � � �
��
�

�
��
�

	 


� 2

2

2 2
exp

2
1

��
mxxxf � !!!(1)� � � � � �   

³#� 610267.0 
� �

$%&â 3105172.0 
� �

�'�0.00055(s)�

³#� 6103611.0 
� �

$%&â 3106009.0 
� �

�'�(0.00017(s)�

2) 

2) 
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2� 1³#� x1 x +î�,-�.� mx 1��2xâ��'<�

?0 
 

 ���!" 
 �� #$%&'()�*+,-��� 

� /-19rs01 1), 2)2�Ç AßBx��Ç CßDx��Ç AßCx��Ç BßDxG(Ã(�

U�tu�vw2xâ��Ç AßC x-�Ç BßD x<ST?L�9N?L2xâ<�?0/

��341�h1156y±�OL07t12xâ�8C9 A�B�C�D1�Ç</34EF�S

1ÐzÑÒ�OL0/-1 ��7t(ACßBD)�.$:�O(ý�Ç AßC x�ST2x$�Ç B

ßD x�G(eF;@k-<�?0ÉÔF·@Z�A ÇAD��<��U�tu$±@Z�B

ÇAD��<��G(eFå¼ST3/=>$:��'(4@L0 

 

/-1� rs01-rs?@�������� 

 
/-1 eF�Ç AßC x�ST2x$�Ç BßD x�G(eF;@k-$�AL0y±�·@

-kªA8STåB$�)@k-$~C�)/0k�?@1lm�rsøb�-¿À�[<�

34@L0Ô/��������DB���-2EF�ADjk�.1 1 / 500 s �î�â$OL�

�G��)L-@CL0 

 

 �� ./�0�1�)�23��� 
/-29���$HIî$FAD�IJ¼Ô��KG�2x<�?0k�2x1��-3�ei9

�./2x�OF�L4��!"<M4�'3/2x�OL0 
�  

/-2� HIî$FN%ADy»$�IJ¼Ô��2x 

��(cm) 
S 

t� (s) 

h1 h0 A’ B’ C’ D’ E’ 

7 

2 0.01

0.900 0.900 0.700 0.700 0.700 

8 0.800 0.800 0.600 0.600 0.600 

9 0.700 0.700 0.600 0.600 0.600 

 

��

(cm) S 
���7t(s) 

�	
��

�cm/s� 

h1 h0 7(tA-tB) 7(tC-tD� 7(tC-tA) 7(tD-tB� 7t(AC-BD) A-C � B-D �

7 

2 0.01 

0.016 0.011 1.087 1.092 -0.005 73.6 73.3 

8 0.014 0.008 0.991 0.997 -0.006 80.7 80.2 

9 0.017 0.006 0.912 0.923 -0.010 87.7 86.7 

139



/-39�Æ�Ç����<
�?0�Ç A’�B’ �1 3 O

F-j7HA’ �Z$ 7HB’e

F��$�)¼lm��[-

P��[<�34@L0�Ç

C’�D’�E’�1�7HC’ $Q

-*F�7HD’ $7HE’eF

�)¼*./0lm�?@�

17HC’ $Q�-*F7HD’ 

$R9�)¼7HE’$Q�

.//���Ç C’ <S@4

lm-¿À�[<�3/0 

� �9���-41ÆHIî$F
N%2AD�IJ¼Ô�2x        �-3� Æ�Ç��y»�T2�£�U�h1�9cm) 

<V34AD 0.1 sx�'3/��AD��'y±<W@/���OL0X8$lm�?@-P

��[<�34@Lk-$�AL0 

� Ô/�LYX9lm�rs?@eF��$'¼*.4@L0 7 cm�1EEeG 0.5�0.6 cm� 

8 cm�1EEeG 0.6�0.7 cm�9 cm�1EEeG 0.7�0.8 cm'¼*.4@L04 cmÄÅg

9|D3/k-$8(A8Z[34@LA�AD*@3�\]'¼*./�Aj�A.4@

*@0 

 

/-3� Æ�Ç���� 

��(cm) 
S 

	�7H(cm) 
h1 h0 7HA’ 7HB’ 7HC’ 7HD’ 7HE’ 
7 

2 0.01 
1.509 1.560 1.286 1.382 1.364 

8 1.768 1.789 1.372 1.505 1.401 
9 1.996 2.060 1.721 1.735 1.780 

 

4�56 
4�� #$%&'()��� 
� ������<��3/k-9e.4�U�vw2x<yz9�{?Lk-*¼�Lk-$

�)/0 ��9j3^3/ei9�_¼�rsøb�$lm-¿À�[<�3/03A3½

^3/ei9������1û$üD(/þx<J�?L0y-@i�`ab*j�<�.4

@L/��U�$c/þx�*¼�U��1*@y�d(�û<ü.4@LefHjOL0g

h1Vij�9������$��3/þx�øb�<í.4kV3/$�lmnFoâ$O

L-BCD(L0G�/��������øb��lmnF9p341qr$MN�OL-B

CD(L0û$üD(L�ï���?L��1*¼���?Ly»<s�D(L������

0.5 s  

0.7 s 0.6 s  

2x�s� 

y
»
�

cm
�

  B’ 

A’ 

D’ 

C’ 
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$O(ý�G(9��?Lk-9e.4�)¼qr�)L-BCD(L0 

Ô/����)'9É@41�Ç A�B�C�1]� 1.5 mm��Ç D�1]� 2.0 mm�O

./0�Ç D�1�×ØÙ�$û$OLk-<tu34@//���vw$xeF�)¼*.

43Ô./0RhAD1´µ¹º�¯�����Ç$OL»�9×ØÙ�$�J�|�rsy

Õ�#yØ`z${(4@*@ÎÏ93�û$e¼OLei93�ji|3�<}�4��v

w<'¼3/@0 

k(eFg¾�~,-34�lmnFoâ<'¼?Lk--���vw�}$O�D(

L0 
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��[�./0k(9É@41������
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�$|*A./0                                            � � �                                

�Ç A’�B’9É@4BCD(L��-34 

1�lmnFoâ$O�D(L0UCý�H

Iî$FN%9j�9w?LÇ$ 0.1 cm��

R9 0.01 cm�./=>j¿Àei9�IJ

¼Ô��2x<V3 0.1 sx�'3/0k�=

>�0.1 cm$t� 0.01 cm$¾9*F���

jýDÉ@43Ôi0 ÉÔF'@HIî$

FN%eFt9�)@HIî$FN%9w?� � � � � � � (b)� 8cm 

L-@ik-�OL0k(9p341 AD �

%óôõbö÷Øö÷b< 1000 Hz�í.4� � �            �  

@L���ë�$çè34@L/�-BCD

(L��-5EF�0 

Ô/���»�$lmeFÄÅg9 4 cm�
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k(eF�g¾�~,-341¯�»�<

¯�=�$|(/k-$8�¼D@Z[?L

�AbDA9?Lk-���øb�$lm-

P��[9*./��<bDA9?Lk-�                 (c)� 9cm 
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�-5� �Ç A’�B’��y»�T2�£�U�h1=7 cm� 
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ª«Matsutomi, H.: Two-dimensional Behavior of a Strong Bore over a Sloping Beach, J. Hydraulic, 
Coastal and Environ. Eng., JSCE, No.740/II-64, pp.197-208, 2003. 
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A’ 
B’ 

!�ë��çè 

k�øb�jµ�

4�'y±-34

�¶3/ 

�Ç B'ÂHIî$FN%

0.1 cm 9Vij�9w3

/2x 5.166 s 

�Ç B'ÂHIî$FN%

0.2 cm 9Vij�9w3

/2x 5.129 s 
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