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��ء أم ��� �� ������ ا����ة ��	� أ
	�ل ����� �ا��5اق إ�12ء 
*د �� /*ران ا-ر$!� ا�+*�*ة. �& أ)' ��	�& �%��ح ��$�# �� ا���ع ا�	!��ح ���ل  –�
)200 6��2�� �����A ا��5*. �& ���� دا�� إذ
�ن ��ھ�  (PLAXIS) م) وأ)= �*را;� �%��	�� �>;�7*ام ط��%� ا�5��$� ا�	�*دة و��78B - 	��  C����D E�F

��ً ���2ً. أ)' �*ا)E ا����J - ا����ف ا�H)�� (ا�	�ن�( ً����� =��� ��A�12Lء ا�
�	� أ���ض أن ا-��  ،����O� (ن*Oا�– E���� ا-
���ر �� )Hل �!5� <1�ا�	
��8�Hا�� �$���� ا�	��1ك �PQ	�ل ا���  .ا�5B<ا�� =	+� Sا-و� ،E��� �� ظ�وف ا���	��8�Aر �����P د�	�
�C�8 د��5ً /��2��ً �>�+�ه ا���� و��>�# �� : أP	�ل �& إ

Fا����� ا� .(��P�Oا� WA�D��2 ا���/ SO
5�� ا-
���ر ا���و��ت وا�	�ور، ا��ا��5ت، ��ا�X ا�XYZ ،�!8 ا����� (�*ون و�= و/�د ��ق �� �����8 ا�	�ء � '(<� ��2�
��ء ا��;� �= XYZ ا����� دون و/�د ��ق �� ��8Bأ ����� ��اEP ا�12Lء ا�	P �!O�7	E ا�8!	�� �
���Hت ا�	�Oم �%* �& إ/�اء ا���*%� �	� ً���Zء. أ�	ى ا��

��A�]2 �OP�	D ���X ا-P	�ل ا��7ر/O8� Sو$�^ً إ� . E��5� أ���ب `�P ،��A�12Lوا ���%���
*م �AH	� ا���	�& ا�	%��ح �� و/[�� ا���� ا�+ 6A���
a8b ا� *%�
W2-ا E1!ا� *Z (ا-��ن �� ��ا��� �O�b� ��^1 �PزاLا aYO� *%� d�'D .Sا-و� E��d، ���وف ا���	eو E1� ات�ef� ً���� ��12gء ��5A�]��* ا�	�اEP ا�
 (

) ��P�Oا� WA�D�O� 791ا�%��ى ) ��P�Oا� WA�Dدة ا���� �� CD�	د ا��]/Lار ا*%� hO�و (&O�369.8 ) hن ا�����
� �b���b;ل).  �350� �b���b;ل) ��+�وزاً إ/[�د اLذ�
�* P	E �*ره (
 <1�2��، �%* ;+E1� E ا�	�Fا� E���35أ�� ������8 ���وف ا���	������ إ;��د ا�����  .%) �� د�= ا�8!� E�O�� ��O	
�a ا�*را;� أن �� *%� d�'D

*5� &8�� J2أ �	D ����� أ�j &����� Sا� �!� <1���) �	W5ل 
� ���� أ/Wاء ا�	P�Oا� WA�Dار ا��*/)���� /�8ءة ا�	2�8* ا��7ر/Y�� J��;�8P م.  &�أن �%*�& ��	
) hO� ٍل�
 =�%� E��5� ذو CD�� ��P�� WA�Dإ;�7*ام /*ار ر :CO�� &AH� E�*�10.2 ��%� C�8ا� ����
�& ا�	%��ح، ���X ��ا;�� ���ن 	��O� ه��) أ��Fل �2


	l ( 1.5م) و�!�$�O �*رھ� ( O�15&) وط�ل  ( 90( SO
�� �5	l إ�Y2از () 0.25م)  P�Oا� WA�Dار �� ا��*/ Sا-رض، إ� m�; �� د��م). d�'D  5ا-ر�!�ع ا�	8
����� �2ع ������ أ����ص ا��*��ت إ�S أ)�ى أD �FD!�ءة �� ��ز�= P	E $*�� ا�8!�Y� &�.  E��5� ن إ;�7*ام ا�+*ار ذو�� Sا-و� E����8 ���وف ا���	���

�O�260  a&) واL/[�د ا�	�CD إ�S ( 518) و�%EO إزا�P ا�+*ار ا�2�8* إ�S1.2) S (ا�	%�= ا�E��5� =��� ���5 ا-��ن إ��Fا�� ������ ���Zإن إ �	D .(ل�b;�� �b��
) Sا-��ن إ� E��5� =��� ھ'ا ا�+*ار S2.7ا�) Sا�%��ى إ� �PزاLا oO%( 60) و� Sإ� Jد��� �� CD�	د ا��]/Lوا (&O�84.2( ل�b;�� �b��. ��� ��8��� أ�� ���

2�� ��ن ا���	�& ا��*�E��5� ���� E أ��ن E��e �*ره (�Fا� E��O�89.5  �b&) وإ/[�د ��XO8� CD �*ره ( 37) �= إزا�P ���ى �O+*ار ا�2�8* ��*ود (3ا���	�
5�*ة /*اً 
� P*ود اLذ
�ن � a2�D WA�Dا�� p;أ SO
 ��O8	و/* أن ا-/[�دات ا� *%� .(ل�b;��] ) ن2^ ��+�وز�
�= )��ط ا��WA�D   ]%)  �� إ/[�د اLذ	+�

WA�Dط�ل أ/�8م ا�� SO
��، ��  .و��� أن ا����� ا��� �+	= ا-P	�ل ا�	 =�*O� ���8��q+�ه /�C2 ا����، ھ� أ�P �FD/�ً �� ظ�ف ا���	�E ا�	�lO5 �*�= ا�8!�� *%�
���%��� .  و/[� ا���� ا�+
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Abstract of Thesis: 

The development of Umm Qasr port in Basra province-Iraq includes the construction of several new quay walls. A proposed 

design for a (200 m) open-berth quay wall is considered and subjected to an evaluation study using the finite element method 

utilizing two-dimensional (PLAXIS) program. The Mohr-Coulomb yield function is adopted to represent the nonlinear 

elastic-plastic behavior of soil whereas, the structural members are assumed to follow linear elastic behavior. The soil-

structure interaction is considered through the activation of interface elements. Two main cases of loading conditions are 

considered. The first combines the loads causing lateral thrust towards sea side and consists of container and traffic, crane, 

bollard, and earth pressure loads ( with and without water level difference on the sides of sheet pile wall). The second case 

considers the ship bursting load and the earth pressure (without water level difference). In addition to that, the analyses are 

performed by including the subsequent construction stages and arriving to application of external loads as a final stage.The 

results revealed the inadequacy of the proposed design from both the geotechnical and structural viewpoints, where the safety 

factor against soil mass sliding failure approached unity at the final stages giving indications of imminent failure, for the first 

load combination. Also, the maximum sheet pile displacement equals (791 mm) and the maximum compound stress in sheet 

pile material is found as (369.8 MPa) exceeding the yield stress of (350 MPa). Regarding the second load combination, a 

quay wall failure is recorded at (35%) of the ship impact load. The study showed that, analyzing the soil retention system 

(sheet pile wall) apart from the other parts of structure, results in unsafe design. This approach is not sensitive to the changes 

in props’ stiffness. Submitting an appropriate alternative design required: using a high modulus (10.2 times its counterpart for 

the proposed design) combined sheet pile wall; connected by high-tensile (90 mm) diameter, (15 m) length rods, spaced at 

(1.5 m), at (0.25) wall height below ground surface; to a (5 m) embedment sheet pile anchor wall. Also, the fendering system 
is changed to more efficient model in distributing the ship impact load. Regarding the first load combination, using the high 

modulus wall raises the safety factor to (1.2) and reduces the maximum wall displacement to (518 mm) and the compound 

stress to (260 MPa). Addition of anchoring system to this wall type raises the safety factor to (2.7) and reduces the maximum 

wall displacement to (60 mm) and the compound stress in its material to (84.2 MPa). Regarding the second loading 

combination, the alternative design provides an overall safety factor of (3) with a maximum wall displacement of (37 mm) 

and an applied compound stress of (89.5 MPa). It is found that, the applied stresses in foundation piles were far from the 

yield limit [not exceeding (2%) of yield stress] for all pile lines and along pile length. It is concluded that, the loading case 

combining the loads causing lateral thrust towards sea side, is more critical than loading condition associated with ship 

impact, from the geotechnical viewpoint. 

 


