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Fig. 2. Dr.Blade device for concrete canvas covering  

  

                                                                                                                                                            
1. Doctor blade  

2. Doctor blade knife 

 ���
�g�� �?
�� 15� 1�� �\\�+�a� E
���7 �� ��\\� �5X�\\� E

�5W+
�?
�� 15� � E����� E�* Q+
 ;�
 �� ���  �5X��  E

 p\\��9 ���\\��  �F� �� �4 �-��- ]+ 'O\\�?/��K���LM �+D

�9 �+��B G��+� ��� m
� � ��9
�+ ��� O\\�? ���\\�� . 1+ �

 ��9
�+ ��� O\\\�? �� ����\\\� E��2 �?
�� vf\\\� '
�g��

 � �\\� �   
�I �?
�� E�
 ��K���LM �+D Ne\\� � C\\���

C+��JV E�� 'G��B #�@9 J �F� � ��V E�F� E����. 

  

3- �$�%�&'  
�?
�� 15� ��9
�K� �B �� ��� G�,�9 o�� ���I �� J E

 �� �?
�� '15� ����� b4 :J �B C��� � E�5� ��� E�F�

;�
 J ��B �� �+����� E�� � �Z5� �+J E����.  

E��  ;�
 J 15� 
  � �Z5�   
�� 15� �����  b4 �+�� ���
3XRF  � �Z5��� .  

 E�����* �FP�f� � �� 
�� C� �� �+�����  ����� E��

�5W+
 E
���7 �� ��\\� ���9�?
�� 15� #�\\@A� E�
 E�* 'E

 ;�
 J4FTIR-ATR   /�\\- JBarnes Model 300 

 � �Z5��� . 

 ]9  �,�-�, � 
�5 7
 �F P�f � E�� C-�B /C�9 ;�
 J

 � �Z5�  '��K���LM �+D � E����� ���X �� � �� �+D�� �� .

 �+D) E����� C\\\��� �+D ]9 �,�-�,� Y�X '
�g�� 1+

�\\��\\� �5\\�� E�
 o��7 b�P�-V  
�� Ne\\� � G�,\\�9 EI 
�

 (�7�*� ]9 �+��B G��+� ��� ��K���LM �+D  J � �Z5\\\� ��

 ��7�w �� �� � B ��(5�  1 )  
�-�5�  xKc 19D683-14( 

]16[ �-��- ';�
 1+ 
  .�7�* d
�H ^W��  �F� 
  ��

  
�-�5\\� x��f� ��\\�mm 2 mm×30 mm×30  � � ��V

 'C+��JV 1+ 
  C�B ����3 �5-�� o�g�9 ��-�R �� �5���.   

 
  #�\\@A� �,�-�,� 
�57
 �\\�
�� � �FP�f� E�� �� 

�?
�� 15��5W+
 E
���7 �� ��\\\� �5X�\\\� E� E����� E�* 

 �� �\\�\\�B ��(5\\�  J 'O\\�?/��K���LM �+D Q+
 ;�


 ��7�w10 )  
�-�5� xKc 19ASTM D6768( ]17[  � �Z5�

�\\\\��- ��- ���� 9 '
�g�� 1+ ��  . �J�-  
  ��mm 20 

3 .X-ray fluorescence 

4. Attenuated Total Reflection-Fourier Transform Infrared 

 [
 D

O
I:

 1
0.

22
03

4/
23

.2
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ce
j.m

od
ar

es
.a

c.
ir

 o
n 

20
25

-0
6-

05
 ]

 

                             3 / 11

http://dx.doi.org/10.22034/23.2.8
https://mcej.modares.ac.ir/article-16-61878-en.html



  ��  C��� ��4 �+��B G��+� ��� �5+J�e��B ���X �FP�f�...                                                                     �
�,�� � �A�@�  

126 

mm×80 mm×270  C+��JV 1+ C\\\�B ���\\\� � ;��

 E�
3 �5-�\\\� 
�57
 Q+�5- ��+�� 
  .�\\\� o�g�9 ��-�R �� �5�

�?
�� 15� #�\\@A� �,�-�,� ����a� �  �� ��\\� �5X�\\� E

 .�7�* 
�I �FP�f�� ��
��  
�� ;�
  

 �+�����  ����a� '�+��- #�@ A� �+�����  
�57
 SA� 
 

�?
�� 15��5W+
 ;�
 �� ��� �5X�� E � E����� ���X E�*

 '���  �+D �+D ���� 
  'O� ?/�+��B G��+� ��� m
� ;�


�-��- '1L�P�9 '�b(� :G��� 
  �Z�5W� �+����� p+�� 
  ��

���J d�� 
  `V � �b�� '��5B .�-�� �   
�I ^W�� E��

�\\-��- C+�\\�JV 1+ 
  �J�\\- 
  �\\�mm 20 mm*30 

mm*120 ��V C+��JV E�� � ;�� ��  k�K 9
 
 .�-�\\\� � 

�?
�� 15� '#�\\@A� �+��  Y�X �FP�f��� ��\\� �5X�\\� E 


 ;�
+�\\5WE�* E�� � � �  �� � X  � G\\�� + � �� �  m
�

�+ ��B'O\\\\�?/ �- ��- �J�-  ��  �� mm20 mm*30 

mm*120 ���-�� 
  � ;�� �5 7�* 
�I T�5W� �+��  Eb+


�V �9
�2 
�57
 � �\�
�� ��\� �+D �+D ���� 
  ���\�.  ��

 J '�+�� - E�� � `V 
  #�\\\@A� �+�- �9 �F P�f � 
�g��

OP�I #�@ A� J �FI� �-��- ]+ �X��  E�� �K� ��� E��

 � �Z5� �� G,� ) 3�-��- ';�
 1+ 
  .( T�5W�  �F� �� ��

�-��- 'G,\\� 
  ��\\� �   ��\\�- OP�I 	�\\��� � ���9 E��

\\\@A� J �FI��5W+
 ;�
 J ���V �\\\��� dD� � E�*

�V Y�X � ���9 O�?/m
� J ����� �� `V t�Z- ���� 
  ��

�-��-.�7�* 
�I ��
�� � �FP�f�  
�� ��� �5X�� E�� 
 

 ���3.  #�@ A� �X��  
  ���  � �Z5�  OP�IE�� `V �b�� �� 
��

E���  

  
Fig. 3. The used template in making the product to 
check the sealing rate 
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Fig. 4. The produced Concrete canvas both casting method and 
with geo-membrane. 
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Fig. 5. ATR-FTIR spectra of paste casting of PVC 
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 ���6. �+��B G��+� ��� ��K���LM �+D � E���X C��� �� k���� ����� �+D ]9 �,�-�,� 
�57


  
Fig. 6. Mechanical behavior of coating related to paste coating and polyvinyl chloride geo-membrane layer 

 
 G,�7 ���9 � ���B ����a� :�?
�� 15� #�@A� �� k�����+D � �+��B G��+� ��� E���X C��� �+���� E��K���LM E  

  
Fig. 7. Tensile and stress strength of fabric concrete product based on polyvinyl chloride paste coating and geomembrane layer 
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Component 
  

4.26% 39.42% 14.23% 38.12% 0.162% 0.02%  0.75% 

3SO 2TiO MnO O2K L.O.I Ni Cr 

0.026% 1.586% 0.168% 0.06% 0.83% 316 ppm 494 ppm 
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 �! "2. �?
�� 15� �+����\\\� ����a� Q+�5- E��q�) ��K���LM �+D � E�* �5W+
 E
���7 �+�� ��× ��q� � ��\\\�- �+D �+D E��F� ��√ D E��F� �� �+D �+

�� #�@A� ���(����.   

Delamination after test Weight changes Solvent test (r.t.) Sample  

×  2.5% increase  Benzene, 48h Casting based 

√  1.5% decrease  Benzene, 48h  Geo-membrane based 

×  0.5% increase  Octane, 48h Casting based 

×  2% increase  Octane, 48h  Geo-membrane based 

×  2.7% increase  Hexane, 48h Casting based 

√  4% decrease  Hexane, 48h  Geo-membrane based 

×  2% increase   Toluene, 48h   Casting based 

√  3% increase  Toluene, 48h   Geo-membrane based 
×  0.1% increase  Water, 48h Casting based 

×  1% increase  Water, 48h  Geo-membrane based 

Table 2. Results of chemical resistance of textile concrete based on casting technology and geo-membrane layer (symbol × means 
not layering and mark × means product layering). 
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Fig. 8. Product made of fabric concrete made with polymer casting technology (sample A related to the product made on the basis of 
geo-membrane layer and sample B related to the product made based on casting) 
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Fig. 9. The amount of water weight changes in cylindrical and cubic tanks for textile concrete products  
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-20 °C -10 °C 0 °C 20 °C 40 °C 80°C sample 
×  × × × × × Casting based 
√  √ × × × √  Geo-membrane 

based 
Table 3. Thermal behavior of fabric concrete products prepared with casting technology and geo-membrane layer (mark √ means 
separation of the layer and mark × means that the layer does not separate from the fabric concrete.) 
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Abstract  
The concrete canvas product consists of three main parts: the three-dimensional (3D) substrate with the cement 
mixture, the geo-membrane layer and the desired adhesive to connect the geo-membrane layer to the three-
dimensional substrate. The three-dimensional layer is generally made of polyester, polypropylene and other 
engineered polymer had good mechanical and chemical properties, and has different thicknesses, suitable for 
various applications. This three-dimensional layer is designed in such a way that it has different textures on 
both sides so that the cement is poured into the space of the three-dimensional layer on one side and nothing 
spills out of the other layer. In the next step, this process is completed by connecting the geo-membrane layer 
to it. In industrial application; the geo-membrane layer formulation (including polymer-based resin, emollient, 
impact curing, filler, etc.) is designed in such a way that in addition to moisture insulation properties, 
mechanical strength and good chemical resistance to moisture dilute alkaline and acidic environments. In this 
way, a desired adhesive with desired formulation (including adhesive base resin, solvent, activator and type of 
catalytic additive, etc.) was selected for connecting of geo-membrane to 3D substrate. To achieve a suitable 
product, in addition to the geo-membrane layer, the adhesive selected to connect the geo-membrane layer to 
the three-dimensional substrate must have the appropriate viscosity to be able to completely cover the three-
dimensional substrate and cause the two layers to be fully connected to each other. . If the adhesive used cannot 
create a suitable coating on the geo-membrane layer, by penetrating the fluid around the adhesive, it will 
weaken and thus destroy the entire coating layer and thus separate the layered concrete layers. In this way, one 
of the main disadvantages of concrete canvas produced by conventional methods is the separation/layering of 
the coating layer from the concrete canvas substrate due to thermal and mechanical stress, which weakens the 
adhesive connecting the layer to the substrate which creates practical problem for this product. In this work, 
the polymer casting technology based on polyvinyl chloride paste was used to cover a concrete canvas and the 
properties of the product were investigated. In this method, the polymer paste is coated on the three-
dimensional substrate in one step without using (geo-membrane / adhesive) by Dr. Blade knife in a certain 
thickness. The results showed that the fabric concrete made based on the PVC  paste casting method, has good 
sealing, mechanical and chemical resistance and has good resistance against layering. The results showed that 
the fabric concrete product obtained from the polymer casting method based on (resin / polyvinyl chloride 
paste) in terms of mechanical strength, showed acceptable properties compared to the geo-membrane layer 
and the overall fabric concrete product and also In terms of chemical properties (resistance to various solvents), 
it has a much better resistance than the sample made by conventional methods (geo-membrane / adhesive). 
This product (concrete canvas) has also shown better resistance to water leakage against the sealing of the 
product, the overall product made by the polymer casting method. 
 

Keywords: Concrete canvas, Geo-membrane, Polymeric Casting Method, Polyvinyl Chloride Resin 
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