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Abstract: Development of new techniques and improvements of the existing methods 
are of concerns of the new generation of civil engineers. One of the most popular 
types of the floor systems is concrete joist floor system. The traditional method 
consist the use of piling to limit the deflection of the joists during the construction of 
floors. Omitting this supports (piles) saves money and time and is a remarkable 
improvement in the techniques of construction. The aim of the present research is to 
find the new materials and to perform the structural computations to be able to 
remove the piles during the construction. Such a system is called "Self-Standing Joist 
Floor Systems". To achieve the goal of the research, first the formulation and the 
reason of using the light weight concrete in joists is demonstrated and then 15 
concrete beams with 4-m length each was constructed and the load-deflection 
behavior on each was measured. Finally one floor without piling is constructed and 
based on codes is loaded. The results of these tests were compared with those of the 
numerical test performed with ANSYS (V.5.4) software and showed a good 
agreement. The method was also investigated from an economical point of view.In 
the present thesis based on complete investigate of the economy of available methods 
and the computational basis of the proposed methods and the experimental set up 
and the test conditions, out coming that the proposed self-standing light weight 
concrete joist floor system has remarkable advantages in compare with the 
traditional systems. 
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Cement 380.0 
Silica Fume 20.0 

Water 120.0 
Superplasticizer 6.0 

LECA 552.4 
Sand 358.4 

Lime Stone Powder 63.2 
W/(C+SF)   (%) 30 
SP/(C+SF)  (%) 1.5 

! .�� ����� "� �� #����$ %�&'
 ��('  

 ����� =���  �� g�K��� 2� ��M� 2 MN��%��1�� =6��&F J�7  .

���@�OP �	 ����� >�*1�F -��@��  Q��� � J�9	 ����� I� 

 OP �	 ���C��Q ����� q� 2 ���  J�9	 OP �	 
����4/� ��� 

�� �����.  

  

M�C .����" AO���'P 5��4�    

 ����� ��� ,6� 2 i���4/ +��6 =���� +��	 p�6�7 �! +��� 

 R��� ��*X�4 +�W���� +�8	 ��	 >�� ����� 
T�%�#� +���<�

 JZ]�� ��CT� 2 �� >��K��� ���	 ���! �	 
��<��� +�W���� 4�

 O�C1�	 3�2��6 
���5�=��� . $���%� +2� �	 i���4/ R�81� 4� EF

����� ��[� ��#�1 4� 
	��� � <�� �L >�) �	 ��@G 
@)� �W��2 


TP �����/(����) S7�#  . ����� �� �!&� ����1 ,6� +��	

 2 
T%@� +�� ����� �	��� pZ��! ���*X�4 +�W���� 4� +�@	 +��

 it	 �� �! 
��! 
1��?� ��2�������) 
6�@�  >��K��� 

����))S]��.(  

  

  
 <=0- .�P ��QD� � �Q�H ��R�@  

 
 S]� �� >�� >���1��1 ,<�� �	 H	�<� *�1 ����� $�	M E�5 4� 2 

 O2�5 �� ����� YZ��� k�P �	 +� >4�� qC� $�	Q=�� >�	  .

 ���@�M� g�K��� �	 ����� M� ���@� 2 ��%��1�� N g�K��� �	 ����� 

MN �� ����� ��%��1�� )�S]� H	�<�.(  

  

M�- . ���$�2 ����"  

 �[1/ �	 �5� �	 +�	��	 O2� ��#�� ������� $�	 
��L =%�: 4� 

)
� 3/ 
1��?� =%�: �L ���	(�	  �
� 3/ 
)��� \�� S�T�  3��

6�7���%1 �_  ����� 342 ����	 ���� i��L �_�� �	  �������

z9t� 342 �	 IC� $�	 4�2  MMN�[� ��� �� R�)��L  2 '@

 +���6 =�2����M >42� �� 
�1�� �	 R�)��L ,	�� ����	  k�P 

 YZ��� �� ����� O2�5N g�K��� �	 �
�1��  ����) >��K��� ���. 
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 <=05 .�4>�� 9?@ A48 ����"  

 
 3��DL .���$�2 ����" AOO� ��S�	 748 TU4@� V�K  

Cement ( 3mKg ) 255 
Silica Fume ( 3mKg ) 45 

Water ( 3mKg ) 150 
LECA ( 3mKg ) 700 
W/(C+SF)   (%) 50 

  

 ����� �	 ���C�� 
��W1 g�K���MN
�1��   ��� �� �! �� �����

�X�� +�� ����� �	 ������ �2�# M�=��� 342 i��! R�)��!  .

 $���F 
���� =�2��� 
W��� ����� g1 $�� JZ]�� 4� ���4 *�� 2

�� >��� ��t��.  

  

M�5 .����" ��4>��9?@ M��4�    

 
����4/ ����� +2� �	 i���4/ R�81� 4� EF� ����� 2 +��� 

 4� 
����	 �_1 ��� ����� �� �! �� S7�# �8��1 $�� ���C��

 g�K��� �	 +� >4�� qC� $�	 2 ���� +�� ����� �	��� +*�6 +�F��

M� 2 MN it	 'T�<� �	 �5� �	 ��%��1�� � �M�� >��K��� .  

  

M�M . WX��" �#�P <�� �����"�2   

=6��&F J�7 
���� 
:�	 ����C�2 ����	 �L��� S%( . �<:

 �L&� ����C�2N/M 3� 
[�L ,P��� �L��� +��	 �L �	 ���� 


� '���� ����� ���	.  =�&) 4� EF�Q $�	 3���F 4� =(��  �+*��

T�:����� 2 >�� 4�	 �WC S%( ;/ 32�� �� �1�� +�2/ . �!r 3����

 ����� �	 �	��� 
K�� *�� q� �� ����� =��� R�X�� �! =��

���X�� ��8�� $��4 +2� �� 
T%@� +��.  

  

) . *���' ����+� " ����
��� ����� ����,��- /�0(�

1��2�����$  

4� >�� i���4/ +�� ����� �� ,��5 
	��4�� �_�� �	 ��*6� R�1 

ANSYS ����) >��K��� . �	 ����	 ���� +���h��! O�� 
����	

 �	 �	��� �� ����� ��@	� 2 �T�9� J��79� 2 >�	 q��*1 =�@:�2

�� ��6�) �_1 �� �� �1%1 . 3�%T� 4� $�	 3��! O�� +��	Solid 

65 ���) >��K���� . V�?T �� 3/ =��	�: ��!&� 3�%T� ;�t�1� S�T�

 
)��� ��� 3�%1)i�! 2 ���6 �� ( l��&F 
��1�� *�1 2

 �����/)�� �	 �%( =W5 �� �� (���	 
�]{ .[ 3�%T� 4� $���%�

Link 8 >��K��� �� ����� �� 
6�9� �U6 +4�� O�� �_�� �	  

�� .O�� =W5 ������/ �� �U6 ���6� 3��L=t� ���@� 4� �  
)��

2� I���%���  
<�)Bkin ( >��K�������) .  

  

L�C .E��4	 �>��+�  

 2��1 
�?�� 'T�: �� ����1 �  3�[� ����� 2   ������ ��� 
	��� ��	

��6�) ���: �1�.  

  

Y���C . ���	 A%� �>��+�� ���� ���Z"   

=W5 
��X����4/ ����1 �	 +���h��! ����1 ������ ���%1 +�� 2��1

� �� 3�]� ����� O�[�� { 2 e  '����	 ����� +��	  +��cy 2 ce 


�1��  +���>��� i��%1=�� >�� .  

  

  
 <�0M .���	 ��2 A%� �>��+�� '� <G�S ���� ���Z"

 ����" ���8 ��O���'P � ��"?�[��X <��%"C-��4��4	��   
  

 2� �� �� =T�#	 +�4� �+2��� ��	������ D�2 +�W1�[� �����  � �� �


� i���4/ 4� >��/ =��	 ���(� 4� ��%L +���h��L S��?� ���	 .


� �� -Z��� $�� S�T� >��� =���� 3��/ +���h��L S��?� 
T �

 '��G u�6 �
���# +�� ����� �	 +���h��L O�� 
B*5 -Z���

 ��T�9� 3�	 �2��2*�� 2 
�X%� ��������U� O2�� �3��F

�L O�� >���L >��� J��G�6 ��� 2 
<� S��?� ���/�6 �� +���h�

>��� 2 
<� �%��	� . �X�� -�P 4� �� >��%� �L =�� �Lr S	�:

R�81� $�# �S��( 
��	 i���4/  >4��1� +���<� 3� +��)� 

 =�K�L �	 ������1 �<	 2 
���5� JZ[������1 ��s��  ��&)=�� .  
  

  
 <�0L .���	 ��2 A%� �>��+��� <G�S ���� ���Z" '

 ����" ���8 ��O���'P � ��"?�[��X <��%"CL��4��4	��   
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 ����� � ��� ��� �������������	
 ����� � ��� ��� �������  

 
 S]� H	�<� ���C�� ����� 3�]� ����� 2��1 
�?��f���C��  . �	

 S]� �	 3/ ������ 2 �!&� S]� �_#Z�e �! ���� �t�� 

 ��_1 +�� ����� 4� ����	 
��?� �<	 �!&� ����� S]� �����

=�� >�	.  
  

  
 <�0\ .���	 A%���Z"  ����" ���� �����$�2  

  

L�C�- .A8��@ #�8 �>��+�   

 +��	 +���h��L S��?� 2 i���4/ 4� >��/ =��	 
	��� ��	 D���

 ����� 2�cy 2 ce
�1��  +��� OP �	 {���  O2�5 �� f ��: 

=�� >����) .  

  

3��D].� ^���'P '� A0�	 A8��@ #�8<��%"����"?�[�  
����� ��	�
� �����  �������������� 

��� ������� ��� �!" 

 �"��������  ���  �##  

  

 �� 
� >�������	+�� >��/ =��	 
	��� 2 �	��� p�C���� �� 

 �2�#y��	 �	��	  S%?� ��5� 3��4 �� �� ����� =�� ���: �! =�� +

����%1 .  

 �2�# i���4/ 4� >��/ =��	 
	��� +����	 $���%��f �7�� 

 4� >��/ =��	 
	��� +����	
� +���h��! S��?����	.  

������ �	 �5� �	 
� >�� R�81� +��  �L =��� ��W^� 3�� ����1

����� ����4/ =T�# 2� �� �� ����� �� 
��	 +��
��X S��?� 2 

�+���h��L  C�����  ����	 
� 3��[� 2 +���h��L S��?� ����1 2

>��� ��: ����� ��� �� �X��[� i���4/ 4� >��/ =��	 +��>��� � �1� .  

  

3 . �� �45 ����	 6+	 "� �� #����$ %�&'
 ��('

�����7$ *���'  " ����
 ��� 18�� ��  

 g�K��� �	 ����� ��W� ���	� ��� =��� �_�� �	M�
�1��   �	 ���

 �1��� +2�Q� =W5 SC: 4� �L +��� "��# '���� u�( �	 ��� 

��	 >�� ��C@�  �� >��� ���:) S]��(.   

�� ���! S%( ��!��� �+*�� $�	 �
����# +��	 i� �+��	 'T�: S#�

 2 +�2/ ... ����1���� �	 H	�<�y�|�] e [ 
��)��! D���� �	 2

=6��&F J�7  .  

  
<�0I ._+� )*+�  

  

]�C. �8 `8�*� _+� �#�aF#�8 �?%	  9#��	�4��-bJb � 7��P 

 � ����� 748 ���	�?�'P E��4	  


@<�� �	 ��� $�	 3�� =K� 4� EF S]� ��1�%� � b����	 �

 ����1����y�|�3���� $�	 ���1 $��/ 2 ]f [ J�7 +��&)��	 i���4/

=6��&F .�_�� $�� �	 ��	 ce| R�)��L  OP ��� ��) �<� ��

 u�( �	 +��&)��	e| OP 2 ��%��1�� {���  ( ���T2� ��	 3��( �	

 R�81� 4� i�F =(�� =�� 2 SW�	 +�&)��	��� >��W1 ��� . ��	 

 �<� �	 �L =�� +��	 ���� 2 +4�� �L >��� ��	 $�C� �L&�

���) 
� O�%(� +��&)��	 . ���) ��_�� 4� EF  �	��	 3�4/ ��	y|| 

 ��� �	 R�)��L �� +��&)��	 �<� >��� ���:�� . �	 �	��	 ���� ��	

 O�%(� >��� ��	 �	 �>�14 2 >��� +����	 4� 
��1 ���C��G ��	 -Z���

�#�� �� >�����	 
� SC: � . 4� EF 
��W1 =B��:y{ 4� =(�� 

 �	 �	��	 ���T2� ��	 ��# �� 2 3�4/ ��	 O�%(�y ��%����  �� 
	��4��

 �L����� 4� 3�[� �����  �!&� ����1���� 2 �	/ ���1 $��/ 4�8�

 �<	�� b����	d���	 
� ��%! � =C�� i���4/ �8��1 2  
� 
	��4��

���).           
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 �5� �	 3�!� �	 �	��� S��?� 4� >��/ =��	 ������2 +���h��! 


@:�2 b���� �	 J�����4/2  +�����@� �L&� ��� �[1/ �	 �5� �	 

 ����1���� l��&Fy�|�=�� ������	 �� �� �
�   
%���� ��1/ 3��

�%1 
��� ����1���� 2 $�%<� .  

  

9 .�+� 18�� ����� 6+	 :���	 ����;
 " 1��< ���

=�0� ����� *�
� 6+	 �� ����
 ���  

 ���� "��#� $�1 ����� I� 4� >��K��� +��	  D���� $�����	��

���1 $��/ 2 ������1���� �� R4U +�����@� 2  =��KL 
��W�� �	 ��


%1 ��L . ����� I� ;�t�1� �� >���L $��@� 2 �W� ����	 S��( 4�

��
1�%���  �� =TW� 3/ 4� EF 2 +��9�:� J�_#Z� O2� m��2

 
1��4 D���� 2 ��5�=��. +��	 ,%� 4� 
��1 '��@� 
��	 ���	� 


� �������. 

  

I�C.)�0 '� �9�!4�� c��B�    

���) 
� �B��� S�r k�� �	 ,%� 4� >��K��� '��@� ��9��� �	.  
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I�C�C .W�� '� A�� ��?B8 ���' dU"� ��#�R 7��"�2�4   

 S�T�	��� OZ���� R�( ��� �� +��5� 2 �X��[� 4� �� �2�# c| 


T� 42�
�C: ��� 4� �@	 ��K� 2� � 3�%���� I� =��� f ��CP 

 =�� $[%�d OP �	 >�� �	���81� . 2 �W�%�: R�� 3��! V�?T �	

 +�� ���*� �	 
�T�C� >��%� ���6� ��� �	 3��4 �� ������ ��

�5 �]1/ 32�	 >02�F���X�� �6�G� ���%1 �5� ' . �� $���%�

 >�� ���� 3��4 �� >02�F S�?� R�( 2 3��4 -Z�� ���� 4� +����	

=��� ���� O�C1�	 �� ������: �� >�� ��: $�X�� +�W��4�8� .  

  

I�C�- .�R � e�9 7�	�?f  ��F��8 )�0 #9 A���D�    

�,%� ��7�6 ��L��# 3� 
��1�: =��(�  %� 4� >��K��� �	 ,

 �����1���� J��79�2 ,%� �	 
K�� *�� +��5� 2 >) ... '��@� 4� 

 ����� 
���5� >�%( ��	 ����� ����
� ���	. �� OP ��  >02�F

,%� 4� +����	 
� 
��@��G ���� ��  R4U ����1���� D���� 2 �1��)

=�� 4� �� >��K��� =W5 
� ����. �	 �5� �	 ,%� ��8� ���� 

/ +U�	 =%�: 3 q� 4� 2 >�)��! S?� �	 �� ,%� S�1 2 S%# 2

 
W5� S	�: �T�C� =����F R*���� �W1/ '91 2 �X�� ��CP �	 ��CP

���C��.  

  

I�C�5 . ��!"#� #9 _+� e@�� �U�O�   

>02�F 4� +����	 �� $T�� =��� �� *�1 2 
�T2� +��  2 �� 2 �5���

... U�	 g�K��� �� ���	 ��� "��#�  ) pZ��~+���  (���&F J�7. 

���F 
@%� 3�%1 ��@	� $��� �	� =�� $[%� ��� p�C����  �&T ��

 �� ,%� ���� 2� 4� S[�� $�� S# +��	 
���5� ���� 
�@	


� >��K��� g�K��� ���) . �� +2� ,%� 2� 4� >��K���) �	 �L


��� kZ<7� 
� >����1 
�L ��( �  2 �	 3��4 �S[�� ����	 +���

� ;�?� \�1�<�
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 S�C: 4� +�X�� ����
K�� *�� H�:� +��5� 3�[�� R�(�  R�( =:�

 �L��� �� '���� 3�5 $�	������  u�( ��8�� �� '���� =:� R�(
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=6� ���� $�	 4� 3/ -&# �	 �! ���C�� ,%� 4� >��K��� '��@� .  
  

h�� . �4>�� 9?@ A48 ����" _+� W4>�� �9�N4f� �>��+�

i?�8 ����" E��# _+� �8  

 �� +��	 >�� ��2/�	 =%�: �+��	 ,%� -&# 4��	 =�*� �	 >2Z(
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��	 ����� +��	 
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� �	 �� ::0.0259 (70000 50000) 518~520× − =  


6�9� $�	 ���*� -Z���)3���(  

� �	 H	�<� 
6�P 4� +2� �	 >�� R�81� J�C��?� 2 +���/ J�@T�<

 ���*� ����t� +�� +�	��! 2 �� =#��� 2 �W(�K��� �	 +�W1�%����

 �2�# ,	�� ��� �� �� +��	 ,%�c|||=�� >�� ��2/�	 3��� .  
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