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to 17. 

13 parts by mass of water was added to 100 parts by mass of each of the obtained 

rapid-hardening mortar compositions containing the powdered emulsion, and mortar was 

prepared in the same manner as in Example 3. With respect to the obtained mortars, the 

	

5 	flow value with 15 times dropped at JIS R 5201 was measured. 

Further, the obtained mortar was applied to a surface of a concrete flat plate, 

which had been subjected to roughening treatment by water jet, in a dry blowing method. 

The applied mortar was sealed and cured until age of 28 days. Compression strength of 

hardened body of the obtained mortar and adhesion strength between the hardened body 

	

10 	and the concrete flat plate were measured. The results are shown in Table 12. The 

compression strength was measured by the above-mentioned method, and the adhesion 

strength was measured using a Kenken-type adhesion properties test machine. 

[0111] 

Table 12 

Added amount of 
P (% by mass) 

Flow value with 
15 times dropped 

at JIS R 5201 
(mm) 

Compression 
strength (Age of 

28 days) (N/r2) 

Adhesion strength 
(Age of 28 days) 

(N/mm2) 

Example 12 0.5 180 60.9 1.46 

Example 13 1.0 184 63.2 1.67 
Example 14 2.0 180 61.2 1.76 

Example 15 5.0 177 57.5 1.9 

Example 16 10.0 160 55.4 1.88 

Example 17 15.0 152 50.2 1.83 

Example 3 No addition 178 59.8 0.52 
15 	[0112] 

From the results shown in Table 12, it was confirmed that the hardened body 

manufactured using the rapid-hardening mortar composition containing the powdered 

emulsion had improved adhesion strength to the concrete flat plate, and, in particular, the 

hardened body manufactured using the rapid-hardening mortar composition containing 
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Table 16 

Storage 
period 

(month) 

P funnel 
flow time 

(sec) 

Setting time (min) Compression strength 
(N/mm2) 

Initial Finish Age of 2 
hours 

Age of 3 
hours 

Age of 7 
days 

Example 24 

Immediately 
after 

production  p 
10.9 46 54 4.8 8.1 26.3 

3 10.7 48 56 4.8 8.0 26.5 

6 10.9 48 57 4.7 8.3 27.0 

Comparative 
Example 4 

Immediately 
after 

production  

10.8 45 60 	' 3.6 5.2 25.5 

3 12.7 81 115 Not 
available 1.4 23.1 

6 13.4 120 or 
more 

180 or 
more 

Not 
available 

Not 
available 12'2 

Immediately 
after 

production  p 
9.8 47 52 5.4 8.6 26.8 

Example 25 
3 9.6 48 53 5.3 8.8 27.4 

6 9.6 48 53 5.5 8.5 28.0 
[0125] 

From the results shown in Table 15, it was confirmed that the rapid-hardening 

mortar compositions of Examples 24 and 25 had small variations in the P funnel flow time, 

	

5 	the setting time, and the compression strength due to an environmental temperature as 

compared with the rapid-hardening mortar composition of Comparative Example 4, and 

thus were excellent in temperature stability. In particular, it was confirmed that the 

rapid-hardening mortar composition of Example 25 containing sodium sulfate had a short 

P funnel flow time and excellent fluidity. 

	

10 	Further, from the results shown in Table 16, it was confirmed that the 

rapid-hardening mortar compositions of Examples 24 and 25 had small variations in the P 

funnel flow time, the setting time, and the compression strength due to storage as 

compared with the rapid-hardening mortar composition of Comparative Example 4, and 

thus were excellent in storage stability. 



� ���

� �������

� ���	
��
������������

� ��
�����
�
��

������������	��	��
�������
��	�����	��
�����
���	����
���������

� ���	
��
��!��������	����
�	
������ ���
�����
�
��

�������������
��
��������
�
����
�

	
������ ���
��	�����	��
�����
���	����
����������	���"#$�%&�
	������	
��
����'��"�$�#�

%&�
	������	
��
��(�'��"�$�%&�
	������	
��
��)�'�#"�$�%&�
	������	
��
��*�'���"�$�

%&�
	������	
��
����'������"�$�%&�
	������	
��
����'�	���
��
�����������
�

�	�����	��
�����
���	����
��������������	��������
�����
�
��

������"�

� ����(��

� !#��	����%&�
	���� ��	�
���	��	��
����������	����%&�
	���� �
	���� ���
��%�	��
�����

�	�����	��
�����
���	����
��������������	��������
�����
�
��

������'�	�����
�
�����
�

�	��+�
	�
�� �����
����
�������	��	���
��
�������
�	�
��


���
��+"��,�������
�

��
�	�
���


���
��+�'���
��� ���
�� ������

'�	�����
��
���������
�����	��	�
�� �(��	&��

�
�
�

	���
�"����
��
������	�
�����������	%�
��("�

� -����
�'�
	���� ���
���
�	�
���


���
��+���	����.
��
�������	����
����	�
���#�

	���	���
�����
������/�����/�����+�
���� �����

���	0����	��������&�� ���$�	����������

�	���	���
������	��	��

�
�	���
�� ���12� ���(��	&�����
	�� 	����
�	��

�� �
��%�
�

�	0


���%��&"����
��%�	��
���

�� �
��%�
��	0


���%��&��	���


��
������	�
�"��3�

 �

4
���	���&��
�� ����12�/���������	���5��12�/����������	���
�
	�
�� ��������&��
�'�

	���	��	��
	�	��
�� ���
��	0


���%��&��	���%�
�0
�"����
��
������	�
�����������	%�
����

�("��

� ����)��



� ���

���������

�

	

�
�
���
������
��������
������

���
�����
����������
������

������������
������������
���������

����
�� ��!��

���
��������������������

�����
����"�#������������

$%�
������&��%%���������$%��������!%%��������

'(������
!��

%)$� �%)�� !�)�� *��
� *��
� *��
�

+�����#����
���

��,�������
���������
���
���
�

'(������
!��

�)%� �%)-� !$).� *��
� *��
� *��
�

+�����#����
���

��,�������
���������
���
���
�

'(������
!.� !)%� �%)-� !�)/� *��
� *��
� *��
� *��
�

'(������
!-�

$)%� ��)0� !$)!� *��
� *��
� *��
� *��
�

'(������
/%�

�%)%� ��).� !0)0� *��
� *��
� *��
� *��
�

'(������
/��

/%)%� �/).� !/)�� *��
� *��
� *��
� *��
�

'(������
!0�

#� �%).� !�� *��
�

+�����#����
���

��,�������
���������
���
���
�

+�����#����
���

��,�������
���������
���������
�

#�

� 1%�!-2�

� 3�����������
���������������������4����������������
����������������������

�����������
���
���
������������
�����

������������
�����"���#�����������������5�
����

���������������������������

�
����
�������������
���
���
��������������������%)$�����$�

����)��6���������������
4����������������
�����������������������������

�
����
������

�������
���
���
����������!)%�����������������4�������#������������
���
���
����������

�����5�
4���
��������
���
���
����
������5�
�����"�#����������������

������

���������

�������
���
���
�����)�

� 1%�/%2��%�

� 1'(�������/!����/�2�



62 

An anti-freezing agent (CN) was added to the rapid-hardening mortar 

composition of Example 24 such that the amount of the anti-freezing agent with respect to 

the entire amount of the rapid-hardening mortar composition was 1.0% by mass (Example 

32), 2.0% by mass (Example 33), 3.0% by mass (Example 34), 5.0% by mass (Example 

	

5 	35), or 10.0% by mass (Example 36), and mixed to produce rapid-hardening mortar 

compositions containing the anti-freezing agent. 

[0131] 

45 parts by mass of water at a temperature of 5°C was added to 100 parts by mass 

of each of the obtained rapid-hardening mortar compositions containing the anti-freezing 

	

10 	agent, and the mixture was kneaded for 2 minutes with a hand mixer under an 

environment of -5°C to prepare grout. 

Each of the obtained grouts was injected into three cylindrical containers (inner 

diameter of $ 50 x height of 100 mm), respectively. These three cylindrical containers 

were placed in an insulating container made of foamed styrol and having an inside 

	

15 	dimension of 200 mm x150 x 150 mm, and the grout was cured under an environment of 

-5°C for 3 hours to manufacture a hardened body. The compression strength of each of 

the three hardened bodies of age of 3 hours was measured, and an average thereof was 

obtained. The results are shown in Table 18. 

[0132] 

20 
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