
� 

�������	

 �������		
�������������������������	��������������!"�����	�#�	������ �$�%!��&
��������'		(�������

�����)"�����	*��+����#&��!&
�����!"�����	�)*�	 ,$��	������
�-�.��/*�����	�%!���+0���	�����)"�����	

*�!0 �
�)!�	�	$���
���+0��)!&�� .�� �����!0��)��+���!���
���'	1	0	��	.0�&�!�	�
�)
 ,$���	�������		
�0��)��+��
�	#�&��!&��

�$�	������2 .�� .�	��
%&0���� *%+������	$���
����.�����.�	��
%&0����.������
������������)*�)�)�)!�&+&�� .�	��
%

&0�����$�34���!��	�	��������'	5	���
��&+%!��������*����'	�+0	���+  

 ���"��� ��'	���6��&��%#�
���/����+����#&��!&
�����4�*�����"��	�
������4��"#�&&���$�	�	-�.

%0�	����1
����	�� *���������5�5�#%�	�
� 2-3 �:�!���	!� *&!0+��	�������	���"����&
��.��4�&��3$��#(����&� 

100 ��� ()�.�)0+���.��1�
���	�: 2549 ���4+��&�@ 76 ��� ����	
��	����&����.0�&%!�������!����	��#&�@&���$�	

*%+���"�����'	�#	.!����	�/& �
�&
�#	.!����	�)*�	�)!.+�	�!��)
 .�� �������.���C ,$��&
��4+&��&�������	#) *�����

���) �����.����"����$�	�4�&�� 54!,�������+0	���	����!0��)��)*�	���	�)!��	�
 ���"����$�&
(�����
����.�%�%���

�)!�	�	�.%��	���! )��	��	�$�.0��
���+����#&*�"�D	���.(	(��
������"�����!��4+�	�4����5�#%-�@EC*���4��
�

�������� �"���������.0�&5�	50	�����.�����	�	�.% 

 ���	�����"���&���'	�+0	�	$�����0��)��+���!�� ()����	��&���!��'	���5�&�"#�&�	������������&��%#)!�	���

���������*������'	1	0	��	.0�&�!�	���.�	��
%&0����*��&
F�������-����	��� �)!�������)������*��

�+0	5�& ()���!��%���+0	5�&�4	,
�&	%C%+������)���
�)��+���� 1: 1 ()�	����	�� ��#&�@5���4&#�	
�&��+�����!��� 

0.3 ����+0	5�&�����&) ��%���+0		���%+��4	,
�&	%C ��+���� 0.50 ()�	����	�� (�&+�0&	����	�����	����		������"���) 

��#&�@�4	��0��+�����!��� 5 ()�	����	������4	,
�&	%C *���#&�@�#�,�&��+�����!��� 5 ()�	����	������4	,
�&	%C 

�	����%�
�&	������"�����!���*�&(&�	
����0��!&�!	�!��� 15 �	��)�+0	�!��� 3 ���	����	����� .�	��
%%!��5�&

����)*��%$�5#0�	#)�&+&
�����	��#&�@�!��� 4 ���	����	���4	,
�&	%C ��!��%���+0		������"���%+��4	,
�&	%C��+���� 0, 

0.10, 0.15 *� 0.20 ()�	����	���4	,
�&	%C %�&���)�� ������5�&*�����	���%�&&�%�/�	 &��. 	��&��)���.+�

.0�&�	�*	+	��#���#&�%�, .+���������)*�)�) �
����� 3, 7, 14 *� 28 0�	 .+����)4)���		����
����� 7 *� 28 0�	 .+����

���
��	*���.0�&��0 *�.+���&���#�6#M���	��.0�&�!�	�
���&0#������%�C��#��� %�&&�%�/�	 ASTM  

 5����0#���"�0+�.+���������)���.�	��
%&0�����*��5�5�	�����#&�@��%���+0	���	������"���%+�

�4	,
�&	%C (P/C) �	�@�
�.+�������)�)���.�	��
%�*��5�	%�������#&�@��%���+0	���	������"���%+��4	,
�&	%C ()�

�
��&���5�&	������"���&���$�	.+���������)��)��*%+.+�������)�)��"#�&�$�	 .+�.0�&�	�*	+	�*��5�5�	�����#&�@���

��%���+0		������"���%+��4	,
�&	%C()��
��&���5�&	������"���&���$�	������!.0�&�	�*	+	�)�� .+����)4)���		����

*��5�	%�������%���+0		������"���%+��4	,
�&	%C�&���5�&	������"���&���$�	�����!.+����)4)���		���&���$�	 �!������

�)%�0�	!�����&���&
��%���+0		������"���%+��4	,
�&	%C&���$�	 

 ()���#&�@	�������
���&��&�
���)�	����)���.�� ��!��#&�@��%���+0		������"���%+��4	,
�&	%C 0.10 ()�

	����	���4	,
�&	%C �&����������)���.�@�&��%#������-�"*�������)!.+�%+��2 )��	
� (1) .+���������)�1�
���
����� 28 0�	 

��+���� 115.64 ��./%�.,&. ,$����)!.+���������)&���0+��&������
����
�����.�	��
%&0�����
��&+5�&���"��� (2) .+�

(&)4������*%��!�0�1�
���
����� 28 0�	 *��)!�	��� ��+���� 72.35 ��./%�.,&. *�*��)!�	*�	 ��+���� 31.23 ��./%�.

,&. &
.+��4��0+���@EC�
�����	) ����	
�����	����&����	������"������%�0��	��'	*5+	FU�C&���2 -���	�	���.�	��
%�+0����

��!.�	��
%&
.0�&��	
�0&���$�	 ��)���+	%�0�)!)
 ��&��3���*��)�)�)!&���$�	�0+���%# (3) .+�.0�&�	�*	+	�1�
���
����� 

28 0�	 ��+���� 1.42 �./��.,&. (4) .+����)4)���		����1�
���
����� 28 0�	 ��+���� �!��� 7.98 (5) .+��!�������)%�0 

��+���� 0.139 *� (6) .+���&���#�6#M���	��.0�&�!�	 ��+���� 0.154 0�%%C/�&%�.�.�0#	 ,$����)��'	.�	��
%&0����*�� 

Expanded Vermiculite �&������
����
�����.�	��
%&0������%#�
�.+���&���#�6#M���	��.0�&�!�	 0.089-0.132 0�%%C/

�&%�.�.�0#	 ���X	0+�.+��
��)!&
.+����!�.
����	&�� �&���"#���@�()��0&*�!0��&��3	����5�#%��'	0��)�.�	��
%&0����

*����	�����)! *����&
���.0�.�&.�@-�"�
�)
-���	(����	 �X��������!�)!.�	��
%&0�����	#)"#��Y�
�&
.�@�&��%#

������+��)
�0+�.�	��
%&0����6��&)� 



� 

Abstract 

 Nowadays, Thailand is facing a problem with wastage of energy. Then the policies of saving the energy 

are issued and encouraged the using of renewable energy. Beside the government and private sections that 

saving the power, the using of construction materials that have the good properties of insulation is alternative 

method. At the present, the light weight concrete is proliferated in using as a block. However the important 

problem, which is the weakness of the light weight concrete, is low capacity of compression and bending, then 

light weight concrete is mostly used as a wall that can not transfer loads. 

 Para rubber is natural rubber that is promoted by government for cropping and extending the cultivated 

area in north-east of Thailand. Within next 2-3 years, these products will be usable. Although in the present day, 

the para-rubber has high rate of values which is about 100 baths per kilogram and 76 baths per kilogram is 

average price for year 2549. This is because of the increasing of demand. However para-rubber is primary 

product then it can be replaced by other materials such as synthetic rubber which there are many types and 

grades. If the price of para-rubber is continuously increased, some of buyers will use another material 

immediately. Then the price of para-rubber has possibility for dropping in the near future. Hence the developing 

of transformative technology of para-rubber into many products should be encouraged for preventing the 

fluctuation of para-rubber price in the future. 

 The using of para-rubber into a part of construction materials is appointed by form of admixture for 

improving the strength and insulation properties of light weight concrete. The testing is performed by mixing 1:1 

w/w of cement and sand and adding aluminum powder equal of 0.3 % of total mixing. Water cement ratio is 0.50 

(by weight not include the weight of para-rubber). Five percent of lime and gypsum (by weight of cement) are 

added. To providing latex from para-rubber, the solution of ammonia (concentrates 15 %) is added into para-

rubber in amount of 3% (by weight of para-rubber). Concrete must be added 4 %( by weight of cement) of the 

no-charge surfactant. The latex per cement ratios that use in this experiment are 0, 0.1, 0.15 and 0.20 (by 

weight of cement). Then mixing and streaming under TIS (Thailand Industrial Standard) and test the density 

by volume, compressive and bending strength at ages of 3, 7, 14 and 28 days. The absorption of water is 

measured at 7 and 28 days. The elongation and coefficient of thermal conductivity are measured at department 

of science service under ASTM standard.  

 The suitable latex-cement ratio in testing is 0.1 (by weight of cement). The mechanical properties are 

obtained as follows. 1) Average compressive strength at 28 days is 115.64 ksc. In which the compressive 

strength is larger than light weight concrete that does not add latex from para-rubber. 2) Average Modulus of 

Rupture at 28 days of edge-wise and flat-wise type equal of 72.35 and 31.23 ksc respectively. These values are 

higher than standard criteria because latex is formed as thin layer in concrete that may increase the ductility of 

concrete and obtain more flexibility. This results in improving the bending strength. 3) Average density at 28 

days is 1.42 g/cm3. 4) Average water absorption at 28 days is 7.98% 5) Percent of contraction is 0.139 and 6) 

the coefficient of thermal conductivity is 0.154 watt / (m. Kelvin) which is categorized as expanded vermiculite 

type of light weight concrete. Comparison with normal light weight concrete the coefficient of thermal conductivity 

is 0.089-0.132 watt / (m. Kelvin). It can be seen that these values are very close. As previous mention, the 

presented type of light weight concrete can be produced as a special type of light weight concrete that many 

properties are better than normal light weight concrete.  

                 

 


