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Investigation of the Effect of Wave Height, 
Period and Spectrum on the Layout of 
Breakwaters (Case Study: Brizak Port) 
 
Breakwaters are among the most expensive structures in port 
infrastructure and therefore the optimal design of their layout to 
form a port basin is very important. Nowadays, in most 
engineering activities, the BW (Boussinesq Wave) module of the 
Mike21 software package is used to study and analyze the 
tranquillity of the port basin or to achieve the wave diffraction 
pattern inside the port basin. This study aims to investigate the 
sensitivity of the diffraction coefficients obtained from the BW 
model to the height, period, and type of spectrum of the incident 
wave. For this purpose, Brizak port has been selected for the case 
study and in several numerical models, the height, period and type 
of input wave spectrum in a specified range have been changed. In 
each of the models, the diffraction coefficients in a specific 
location are extracted and the trend of its changes is investigated. 
According to the results, increasing the wave period increases the 
diffraction coefficients in the basin while increasing the wave 
height reduces the diffraction coefficient. 
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4- 5Alternating Direction Implicit (ADI) algorithm  

T.��� :
� �/� S  �-,� �4� =. 	,�� U5 �4� ���;

�. ���� a�+p  	M0 �/ ���X a�+�. m3/s/m �q 

 	M0 �/ ���Y a�+�. m3/s/m �h  U5 {�� a�+�.

���� n <lEl; a
�?6

5 �α  T!8� �/ 	���n� a
�?

��
�0 �/ <lEl��  � A��5 ���β  T!8� �/ 	���n� a
�?

��
�0 �/ <lEl�� �� =�f�5 ��� )-��..  

 �EC 1`/�2� N�-!�7.�� <+ ��3�+ ���.  //�J

97� �7R =. U5 {�� 	,�� =C�  �� ���C22/0  :
� .)��.

�/ �3�+ �	� -��/ �. 9�7�� �7f� =C �/��7� �/=  =. ��;7C

>?7+= �� ����. �)-.  � =��I� :!�S; ��!2� :
� �//�J

�B�
 =2�7; 1`/�2� �� =EW�� :
� PB� ���.=  N�-!�7.

� �/�f��� �/)� <+ ���.� //�J � �/ =C
: 	3�+� �.
) 

Deep Water Term A�� �/ �� ./7�� ��2B �� B�  

�/�/ U�l��� � �)� �+��R ���.  =. �/��� ���

� <��� �)�!B��J��)�  97� 1�sl�� ��L� /�7� �j� �

 1�sl�� ��/���=
` <lEl;  �=
` �G-f�� ��n��� ��� �

� �k���  ��!oA�� ���-��� �/ �/��7� �  �� B� =C �)� =!O7;

A�� �� �/�f��� �/ ���
�.  B��� )� �5 �� =C /�!J ���K �L�

� =E�0�  /7�� ����� �
� /��7� =. ��7;]9-11[:  

 (q3�)���(� A�J ��C�)+7

6 �)�� _����.  �7R <K�)+

�� :!!2; �)� �/ �)� �)���� 97� //�J�  =.

�78�  �/ <K�)+ ���
�. 97� �7R :
� =C8 

=(,� =!,� �;�,��8� .//�J ����  

 (U)A�J ��C�)+  ���
�. �)� ����� ���_����. 

�78� =. /7� =,��8� 	���7C /)� �� !�  :
� =C

 �� /)�1 .)
��-� ���G;  

 (�)EO�B <K�)+= ���/ �; �k��� /��� ���= �)-.� 

U7E4�  /�)+ �/ =C 	�� �;5  �3�6  �7R �.��.

./7� =�B�J �L� �/ 97�  

3 -2- (���  ���% 564 ����� �
��7
8�% 9��  

                                                      
6

5- Porosity 
7

6- Grid Spacing  
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 �(���!�
�) ���. r�(4O� a
�? ����. �B��J��)!�

 9�7�� U^0 �(<lEl; q
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 q
�2;)=
` ���� T
��� �(�G-f�� � 1��jR� ����� �/ .

�� =��/� /��7� �� N
��)� ��!.  �
��; N!(f; =.

�� .)�/�J  
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 �)�.� �/ �; 	�� ��!� ����. �B��J��)!� :!!2; ���.

	��/�.  @m� � /�
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A�� �/ 1��jR� =!EC  .)�)� /��� �� B� �/�f��� �. @m� ��

���/ ]�� �.�
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. =n4-� <C �B��J��)!�= .)�5 	�/  
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B��c0 ������ �B��J��)!�!��
 �!�����  i��R� �E��
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r  _�!n� �.1:5000 .7
 	!f!C ����/ =C �	��� 

�� ���(�� � 97� ��n��� 1�23�4� ���.  )��.]12[�/ . 

<(� 2  <O�+ =G!���)� �/�/ ���� �7E� /�2.� .	��  ��

� �/
: �)� ���� �� 2×2 .	�� ���  

  
<(� 2 -  <
�B{�� �G-� �?�+ =23�4� �/ �)� �/�f���  

3-2-2 - ���) <�$�� =>?7@ 47� �A�)'�(  

 ��7-� =. (U��0 =
` �
) �G-f�� =
` �� �/�f���

� =. 97� U^0 �/ �/)� �g�� � 5��C ]�� N

�� 

97� �7. ���!N�- �� ���K �/�f��� /�7� ./�!J =
` :
�  ��

�� �/�f��� �)� ����!. ������ =!EC �7R �/  �; )�7�

�k��� =!EC ���� �� �)� @(2-� 9�7�� ���  <
�/ ���

--C U^0 �� �)�)��j� =. .�  =C �R�n� �
�� �/

��� 	!���  h�+ �M�5 �/ �+��R 9�7�� 1�sl�� )��.� 

97� 	�� )-���) :(� �� (�� ;=
` �� ��7  �G-f�� ���

./7�� �/�f���  

�/  ��� ��7-� =. �G-f�� =
` N
 �� �=23�4� :
�

�� �/�f��� U��0 xj��C �EC �7R =. ./7��  U�l��� ]��

=
` 	��l?  97� �7R �
 /7
�� �� �2.�; �G-f�� ���

�7R �G-f�� =
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�2; �/��

 <K�)+ �9�7�� _�(2�� �. �5 �g� ����� � =
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� q
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� <lEl;
: 2; {R�-�!!: =�7�� .)
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7- Internal Wave Generation 
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 ./7�� 9��l���<(� 6 =�7�� ��  ���� �� �)� ��0� �)� ��

�� )�/.  

  
<(� 6- =>?7+ <
�/ 97� p�f;�� 	,��  

4- '��%� �	OP� �87�$ ���� <$�� �0 �%7Q 

�/0$� 12�� -�)�  

���. �7L-� =.� �� �g�
/7 /��� 97�� �? �.
a 

�� =>?7+ <
�/ e�f;
/7 /��� 97��  ��4  �;10 ��g!= 

 ��)0 {,R1 c;!!� � �/ .	�� �)� �/�/
: 	3�+�  p�f;��

�� 97��/�  �.��. � 	.�g1/1 ��. � =�B�J �L� �/ ���� 

�� 9�7�� 1`�+ A��; ��7-� =. �)� �C� 1�sl�� �. �L-�

�.�; 97�� ��0� �� @� .	�� �)� =h��� �)� =.� �)�  ��

)9 ��� =. �)�� 9 ��
/7  �/ �/�/ ���� =4n� �/ (qE�l�

<(� 5� ��?
a  �/ � 9��l��� e�f;��)0 1 � �)� =h��

�? �� �7L-� 	�� �C� =. A�` .	��
a  	,�� e�f;
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a  e�f;a�+�. 
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/7 ��� /��� 97� qE�l�� ��;!� .	�� �)�  

  

��)0 1- /7
�� ���� =. e�f; a
�? 1��!!c; ���  qE�l� )!37; �/�/��� 97�  �/��� 97� p�f;��)1/1 (���  
Incoming Wave Period, Tp (s) Hmo/Hmo_in 

0/4 114/0 

2/4 125/0 

5/4 136/0 

0/5 144/0 

5/5 154/0 

0/6 172/0 

0/7 197/0 

0/8 208/0 

10 267/0 
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