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Abstract  
Test method has not been maintained for late-expansive aggregates (which cause cracks in concrete after 10 

years or more), in addition to the early-expansive aggregates which have been considered as the major cause of 
ASR in Japan. In order to confirm the effectiveness of the aggregate test method of JNES flow (the method 
mainly composed of international methods RILEM AAR - 3 and AAR - 4) and to prepare applicable 
aggregate test method, we conducted comparative tests using domestic and foreign aggregate test methods, 
examined test methods applicable to late-expansive aggregates, compared and analyzed the results of the 
tests. 
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Fig.1 Aggregate Testing Flow for ASR proposal 4) 
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Table 1 Aggregate Testing Metohd for ASR 
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Fig.2 Schematic diagram of alkali leaching during CPT 

Left Alkali leaching from specimen  

Right Prevention of alkali leaching by alkali wrapping  
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Table 4 JIS
JIS

JIS

JIS

5%

4)  
3 JIS

WI

JIS
JIS
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JIS
 

RILEM AAR-2 1mol/l NaOH
14

 
1mol/l NaOH

12), 13)
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RILEM
RILEM AAR-2

RILEM AAR-3 AAR-4
ASR

2015
BS (British Standard, BS 8500-2:2015, Minimizing the 

risk of damaging alkali-silica reaction in concrete) RILEM 
AAR-2 BS 812-123

REILEM AAR-3 AAR-4
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Table 2 Petrological features of the aggregate used in this research

    

 
TO   

SI   

 

WI   

HE   

GK   

Table 3 Mix proportion of concrete 

 W/C 
(%) 

s/a 
(%) 

kg/m3   
3 

(C×%) 
 

(W) 
1 

(C) 
2 

(S) 
(G) 

 2 
TO( ) 

50.0 45.0 160 320 821 

309 724 

1.45 
SI( ) 306 724 
WI( ) 1007  
HE( ) 1030  
GK( ) 1042  

) 1: (R2O=0.55%) 2: 3:4  
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Table 4 Comparison of judgment results on ASR reactivity 

 
 

 
 

  

TO SI WI HE GK  

JIS        
JIS  

 
26  

0.100%  
 

(0.415%) 1 
 

(0.216%) 1 
 

(0.038%) 1 
 

(0.059%) 1 
 

(0.022%) 1 
RILEM AAR-2 
(ASTM C1260 ) 14 0.2%   

(0.54%) 2 
 

(0.40%) 2 
 

(0.23%) 2 
 

(0.30%) 2 
 

(0.23%) 2 
RILEM AAR-3 
(AW) 

52  
0.05% 5 

 
(0.242%) 3 

 
(0.205%) 3 

 
(0.095%) 3 

 
(0.097%) 3 

 
(0.046%) 3 

RILEM AAR-4 
(AW) 

15  
0.03% 5 

 
(0.186%) 4 

 
(0.182%) 4 

 
(0.080%) 4 

 
(0.095%) 4 

 
(0.066%) 4 

RILEM AAR-4 
(AW ) 

15  
0.03% 5

 

 
(0.215%) 4   

(0.037%) 4   

 
1 JIS 26  
2 ASTM C1260 14 2  
3 RILEM AAR-3 1 52  
4 RILEM AAR-4 15  
5 RILEM AAR-3/AAR-4 2015 RILEM AAR 7)  

 

  
(a) RILEM AAR-3 with AW (b) RILEM AAR-4 with AW 

Fig.3 Change with time of expansion ratio in RILEM AAR-3 and AAR-4 with AW 
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(a)  (b)  
Fig.4 Comparison based on the presence or absence of AW in RILEM AAR-4 
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