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The Prescription for ASR?



The Prescription for ASR?

üFLY ASH
üSLAG
üSILICA FUME
üLITHIUM
üLOW ALKALI CEMENT
üNON-REACTIVE AGGREGATE



LONG-TERM EXPOSURE SITE STUDY 
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PURPOSE



üSIMULATE

üCORRELATE

üPRESCRIBE
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LONG-TERM EXPOSURE SITE STUDY 

LABORATORY 
TESTING



üASTM C295 PETROGRAPHIC EXAMINATION

LONG-TERM EXPOSURE SITE STUDY 



üAASHTO T303 MORTAR BAR TEST (14 DAYS)

LONG-TERM EXPOSURE SITE STUDY 



üASTM C1293 CONCRETE PRISM TEST (1-2 YRS)

LONG-TERM EXPOSURE SITE 
STUDY 



MIX DESIGNS

LONG TERM EXPOSURE SITE 
STUDY



üNON-REACTIVE MIXES

LONG TERM EXPOSURE SITE 
STUDY

BLOCK AGG Na2Oe CEM FA SLAG SF LITHIUM
50 1 0.66% 100.0% 0.0% 0.0% 0.0% 0.0%
26 2 0.66% 100.0% 0.0% 0.0% 0.0% 0.0%
39 7 0.66% 100.0% 0.0% 0.0% 0.0% 0.0%
51 1 0.88% 100.0% 0.0% 0.0% 0.0% 0.0%
27 2 0.88% 100.0% 0.0% 0.0% 0.0% 0.0%
40 7 0.88% 100.0% 0.0% 0.0% 0.0% 0.0%
28 2 1.10% 100.0% 0.0% 0.0% 0.0% 0.0%
41 7 1.10% 100.0% 0.0% 0.0% 0.0% 0.0%



üMODERATELY REACTIVE MIXES

LONG TERM EXPOSURE SITE 
STUDY

BLOCK AGG Na2Oe CEM FA SLAG SF LITHIUM
1 3 0.66% 100.0% 0.0% 0.0% 0.0% 0.0%
42 8 0.66% 100.0% 0.0% 0.0% 0.0% 0.0%
11 9 0.66% 100.0% 0.0% 0.0% 0.0% 0.0%
2 3 0.88% 100.0% 0.0% 0.0% 0.0% 0.0%
43 8 0.88% 100.0% 0.0% 0.0% 0.0% 0.0%
12 9 0.88% 100.0% 0.0% 0.0% 0.0% 0.0%
72 3 0.88% 65.0% 0.0% 35.0% 0.0% 0.0%
73 3 0.88% 50.0% 0.0% 50.0% 0.0% 0.0%
70 3 0.88% 80.0% 20.0% 0.0% 0.0% 0.0%
71 3 0.88% 70.0% 30.0% 0.0% 0.0% 0.0%
3 3 1.10% 100.0% 0.0% 0.0% 0.0% 0.0%
44 8 1.10% 100.0% 0.0% 0.0% 0.0% 0.0%
13 9 1.10% 100.0% 0.0% 0.0% 0.0% 0.0%
14 9 1.10% 100.0% 0.0% 0.0% 0.0% 0.0%
49 UT3 1.10% 100.0% 0.0% 0.0% 0.0% 0.0%
10 3 1.10% 100.0% 0.0% 0.0% 0.0% 100.0%
9 3 1.10% 76.0% 0.0% 20.0% 4.0% 0.0%
6 3 1.10% 65.0% 0.0% 35.0% 0.0% 0.0%
7 3 1.10% 50.0% 0.0% 50.0% 0.0% 0.0%
8 3 1.10% 81.0% 15.0% 0.0% 4.0% 0.0%
4 3 1.10% 80.0% 20.0% 0.0% 0.0% 0.0%
5 3 1.10% 70.0% 30.0% 0.0% 0.0% 0.0%



üHIGHLY REACTIVE MIXES

LONG TERM EXPOSURE SITE 
STUDY

BLOCK AGG Na2Oe CEM FA SLAG SF LITHIUM
45 4 0.66% 100.0% 0.0% 0.0% 0.0% 0.0%
29 10 0.66% 100.0% 0.0% 0.0% 0.0% 0.0%
46 4 0.88% 100.0% 0.0% 0.0% 0.0% 0.0%
30 10 0.88% 100.0% 0.0% 0.0% 0.0% 0.0%
47 4 1.10% 100.0% 0.0% 0.0% 0.0% 0.0%
31 10 1.10% 100.0% 0.0% 0.0% 0.0% 0.0%
38 10 1.10% 100.0% 0.0% 0.0% 0.0% 100.0%
35 10 1.10% 65.0% 0.0% 35.0% 0.0% 0.0%
32 10 1.10% 50.0% 0.0% 50.0% 0.0% 0.0%
36 10 1.10% 81.0% 15.0% 0.0% 4.0% 0.0%
33 10 1.10% 80.0% 20.0% 0.0% 0.0% 0.0%
37 10 1.10% 76.0% 20.0% 0.0% 4.0% 0.0%
34 10 1.10% 70.0% 30.0% 0.0% 0.0% 0.0%



üVERY HIGHLY REACTIVE MIXES

LONG TERM EXPOSURE SITE 
STUDY

BLOCK AGG Na2Oe CEM FA SLAG SF LITHIUM
52 6 0.66% 100.0% 0.0% 0.0% 0.0% 0.0%
16 6 0.66% 100.0% 0.0% 0.0% 0.0% 0.0%
53 6 0.88% 100.0% 0.0% 0.0% 0.0% 0.0%
17 6 0.88% 100.0% 0.0% 0.0% 0.0% 0.0%
64 6 0.88% 65.0% 0.0% 35.0% 0.0% 0.0%
68 6 0.88% 65.0% 0.0% 35.0% 0.0% 0.0%
65 6 0.88% 50.0% 0.0% 50.0% 0.0% 0.0%
69 6 0.88% 50.0% 0.0% 50.0% 0.0% 0.0%
62 6 0.88% 80.0% 20.0% 0.0% 0.0% 0.0%
66 6 0.88% 80.0% 20.0% 0.0% 0.0% 0.0%
63 6 0.88% 70.0% 30.0% 0.0% 0.0% 0.0%
67 6 0.88% 70.0% 30.0% 0.0% 0.0% 0.0%
54 6 1.10% 100.0% 0.0% 0.0% 0.0% 0.0%
18 6 1.10% 100.0% 0.0% 0.0% 0.0% 0.0%
15 UT1 1.10% 100.0% 0.0% 0.0% 0.0% 0.0%
48 UT2 1.10% 100.0% 0.0% 0.0% 0.0% 0.0%
61 6 1.10% 100.0% 0.0% 0.0% 0.0% 100.0%
25 6 1.10% 100.0% 0.0% 0.0% 0.0% 100.0%
24 6 1.10% 76.0% 0.0% 20.0% 4.0% 0.0%
57 6 1.10% 65.0% 0.0% 35.0% 0.0% 0.0%
21 6 1.10% 65.0% 0.0% 35.0% 0.0% 0.0%
58 6 1.10% 50.0% 0.0% 50.0% 0.0% 0.0%
22 6 1.10% 50.0% 0.0% 50.0% 0.0% 0.0%
59 6 1.10% 81.0% 15.0% 0.0% 4.0% 0.0%
23 6 1.10% 81.0% 15.0% 0.0% 4.0% 0.0%
55 6 1.10% 80.0% 20.0% 0.0% 0.0% 0.0%
19 6 1.10% 80.0% 20.0% 0.0% 0.0% 0.0%
60 6 1.10% 76.0% 20.0% 0.0% 4.0% 0.0%
56 6 1.10% 70.0% 30.0% 0.0% 0.0% 0.0%
20 6 1.10% 70.0% 30.0% 0.0% 0.0% 0.0%



LAB & FIELD 
RESULTS

LONG TERM EXPOSURE SITE 
STUDY
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üEvaluate Exposure Site (10 – 20 years)

üEstablish Trends

üCorrelate Field Performance with Lab Tests

üVerify Aggregate Sources

üPrescribe Mitigation to eliminate ASR

CONCLUSION



üThere is no Silver Bullet…

CONCLUSION



END OF PRESENTATION
QUESTIONS OR 

COMMENTS?


