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ABSTRACT 
This study is carried out to understand the effects of Sung Yod rice husk ash (SYRHA), rubber 

wood fly ash (RWFA) and flue gas desulphurization gypsum (FGD) on the stabilization of clay soil 
(CS) sample collecting from swimming pool foundation in Prince of Songkla University (PSU). 
Optimum moisture content (OMC) for the best compaction of the PSU soil was determined by 
standard compaction tests. Different quantities of 5 and 10wt.%SYRHA, 5, 10 and 15wt.%RWFA and 
25wt.%FGD were added to PSU-CS samples with three ratios of water plus OMC at 0.50, 0.55 and 
0.60. Laboratory tests on Atterberg limits, bulk density, Shore hardness, water stability and unconfined 
compressive strengths were performed on untreated and treated PSU samples, after curing period of 1, 
7 and 28 days. The test results indicated that SYRHA+RWFA+FGD can significantly increase the 
unconfined compressive strength and water stability of PSU-CS sample. Based on the X-ray 
diffraction and scanning electron microscopy analysis of the stabilized soil, the stabilization 
mechanisms of these industrial waste stabilizers were hydrated in the PSU-CS sample. 
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ก
�����+����&�� 
�����
���3กก��
 200 �	<��)� 75 /	���� (�C0�&* 2 ก) 
����20���0�2 ����0��ก���+�� �,+ 
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���ก����ก�+��ก����กก���2+���
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 (X-ray fluorescence-

XRF) ����&*�<+	& SiO2 ��C��+���� 43.88 �����,+
.ก������

���	&0��	
� SiO2+ Al2O3+ Fe2O3 ��	ก��/�+�+���� 
74.7 � �& � �� 
	  ASTM C618 ( ��� 
 � �� �C� � �� ��� �
0����� F (�
�
��&* 2) �����,+
/	+�
�(
�
.����01�	
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0��	
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CaO 0.37 1.94 43.14 70.43 
SiO2 43.88 66.13 3.29 14.41 
Al2O3 24.92 5.48 0.33 2.66 
Fe2O3 19.73 3.23 0.59 3.63 
MgO - 1.68 3.82 1.38 
P2O5 - 8.35 2.53 - 
MnO 0.14 0.61 - - 
SO3 - 0.92 1.02 3.78 
K2O 1.92 8.35 20.12 0.97 
MnO2 - - 1.35 - 

ก) �) 

0) 
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TiO2 1.22 0.80 - 0.22 
LOI 7.76 2.51 23.74 2.44 
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��
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(
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� � � �� �  (Unconfined compressive strength) 4.34 
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3.2 ก��ก�*������	������	���!,-�  

����2�&*�<+����-�
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����ก�� 
������<��� 0.04-
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.ก������

���ก�� 
������<��� 0.04-83.90 /	���� �D�&*� 14.89 
/	���� �,+
/	+�
�(
�
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������<��� 0.04-83.90 
/	���� �D�&*� 12.96 /	���� .����01�	��&�	ก�� 
����
��<��� 0.04-121.8 /	���� �D�&*� 24.69 /	���� .��ก
�

�����
����������
����	& ��
 �.0.�. ��
	�	*�
��	� 
(uniformity coefficient-Cu) ���
ก�� 8.5 .�� �.0.� 
�����
���� (gradation coefficient -Cz) ���
ก�� 0.66 
1$*� ���0?�����&*/�+������
�����& (well-graded soil)   
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.�����	�*�
�2� 1,584 ก�B�ก��	����Cก�
�ก
�	�� .��
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������	 1 ��� 	&��
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�Cก�
�ก
�	�� ������&*0��	
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�&*���	�(�*	 
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��'�
�&*���	 �
�2��	 (�C0�&* 7) ก
��C�
1$	�'�
�+������ B����
ก
��C�1$	�'�
�+���&*�2��������C��
-�	 CRWG2 �&*���	�'�
�+���� 55 ��	 28 ��� .��ก
��C�
1$	�'�
	
ก�&*�2���C��&*�C��-�	 SCGW1 �&*���	�'�
�0?��+��
�� 60 ��	 1 ��� ����ก���
ก
��C�1$	�'�
�&*����
�������	�'�

���
ก�� .����
-ก-��ก����
��
	��
.�����	 (�C0�&* 6) 
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3.5 0���)�;�)��-��(  

��
	.�3�.��<��
 (Shore hardness) ���������
�
����&*0���0�2���,&���
(	&.��B�+	.0�-���
	�
�2��	 
.���&*�C��-�	 CRWG2 �&*0��	
��'�
�&*�(�*	�0?��+���� 
55 ��	 28 ��� 	&��
�C��2� 258 .��������
�����&*0��	
�
�'�
�	
��	 ��	 1 ��� 	&��
�*�
�2� 138 (�C0�&* 7) �����+��
ก����
��
	��
.�����	 �ก��+����/	�-�	���ก���+
	
��)*�� 
ก��)'����������*	/�+�C�1��.��ก���
 $���
�/�+�*�
 
3.6 ก$������	 

ก�
���������������
����-�	�,+
.ก������
��� �,+

/	+�
�(
�
.����01�	��&�		&.��B�+	�(�*	�$'�.0�-���
	
�
�2��	 �&*�C�� CRWG2 �&*0��	
��'�
�+���� 55 �
�2��	 
28 ��� 	&��
ก�
�������C��2����
ก�� 8.5 ก�B�(
���� .��
������
�����	)*����	0��	
��'�
�&*��	
��	�+���� 24 ��	 1 
��� 	&��
�*�
�2� ���
ก�� 2.27 ก�B�(
���� (�C0�&* 9) 
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.��0��ก���$'� (XRD) ��� 
(�	&.�� 5 <��� (�C0�&* 11) .��-���
���0��	
�.�����
.����<������
����
�g  
ก()'��&*��+ก�
P XRD ����0?��+��
� � / �+ �� 
  . �� . � � / 1 �
  ( CaCO3-C) 6.96 �� 0 1� 	 
(CaSO4.2H2O-G) 35.48 ��� �1
  (Quartz-Q) 21.46 
	� � B � / � �
  (Muscovite-M) 19.44 � � B � �� / � �
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 � ��  � � � � �  Bourjan et al. [11] . � � 
Chimmee et al. [12] �&*(���
�ก��	&0��	
���01�	�0?�
�������� 
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