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In this session,, I will first describe the various standard test 
methods that have been used or are still being used to evaluate 
aggregate reactivity and preventive measures, such as SCMs and 
lithium-based admixtures. I will discuss the pros and cons of each 
test method. 

It will be quite apparent from this session that we do not yet have 
the “ideal test method,” one that is rapid, reliable, reproducible, and 
related to field performance.  Despite this shortcoming, it is still 
possible to use the currently available test methods to ensure that 
ASR will have only a minimal risk of occurring in a new concreteASR will have only a minimal risk of occurring in a new concrete 
construction project. 
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There are various ASR test methods that have been standardized 
over the years. These range from tests that solely test the aggregate 
of interest to those that test mortar bars containing the aggregate to 
those that concrete prisms containing the aggregate. 

Each of these tests will be briefly described but the primary focus Each of these tests will be briefly described, but the primary focus 
will be on those tests used the most and those recommended in 
AASHTO PP 65-11, specifically AASHTO T 303 (accelerated 
mortar bar test), ASTM C 1567 (accelerated mortar bar tests for 
evaluating SCMs) and ASTM C 1293 (concrete prism test). 
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Petrography 
reactivity
Petrography  is  an important tool when assessing aggregate

. 
is an  important  tool  when  assessing  aggregate  




Petrographers can use polished and/or thin section analysis to 

characterize the mineralogy of a given aggregate, including an 

estimate of the percentage of reactive minerals present.
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There  are  several  important  advantages  of  applyingThere are several important advantages of applying  
petrography to ASR.  

An estimate of the amount of certain reactive minerals, such as 
chert, opal, or volcanic glass, can be achieved following 
ASTM C 295.  However, it should be noted that some minerals 
are not detectable using petrographic examination, and caution 
is urged in accepting an aggregate based solely on the results 
of petrography. 

Petrography is also a useful tool in linking aggregate from a 
given source to field structures. 
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ASTM CASTM  C  289,  or  the   hemical C 289, or the “Quick Quick Chemical  Test”  is  a  rapid  test  that Tes  
measures the amount of silica that dissolves from an aggregate 

t is a rapid test that 

sample after 24 hours of immersion in 1 N NaOH solution at 
80 °C. 

Because of the severe conditions encountered in this test and 
th f t th at h d t l i b i l t dthe fact th t a crushed aggregate sample is being evaluated  
(instead of mortar or concrete containing such an aggregate), 
there is generally a poor correlation between this test and the 
performance of aggregates in the field. 
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ASTM  C  227  is  essentially  the 
Stanton in 
ASTM  test  method  developed  byC 227 is  

the late 
essentially 

1930’s.  The test 
the test method 

involves storing 
developed 

small 
by 

mortar bars (25 mm x 25 mm cross section) over water at 38 
°C. 

Because of the small specimen size, leaching is quite 
si ign fi  cant   i  n thi  s t  est  . F tlower reac i  ting aggregati ifi t i thi t t For sl tes,
leaching can occur to a point where the alkali content of the 
bar drops below the alkali threshold for the given aggregate.  
This can cause an aggregate to be classified as non-reactive, 
when in fact, the aggregate shows to be reactive in more 
accurat e t est  meth od s ( Cth such ASTMt t t d ( h as ASTM  C  1293) d i th fi ld1293) and in the field. 
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ASTM  C  441  is  similar  to  ASTM  C  227  in  terms  of specimen  
size and storage conditions. 
ASTM C 441 is similar to ASTM 

However
C 227 

,  this 
in terms 

test uses crushed 
of specimen 

Pyrex glass as a “model aggregate,” and the test is used to 
evaluate how effective a given SCM is in reducing expansion 
triggered by the Pyrex glass. This test has no correlation to the 
performance  of  actual performance  aggregates , and in addition Pyrex can
contain large and variable amounts of alkalies, 

of actual aggregates and  in  addition, Pyrex  can  
which can be 

released during the test, adding variability to a test that already 
is flawed. 
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The The  concrete  prism  test,  ASTM  C  1293, 1293,  was was  originallyoriginally  
developed in 

concrete 
Canada.  The 
prism test, ASTM 

test involves 
C 

storing concrete prims 
(75 mm x 75 mm) over water at 38 °C. Because the specimen 
size is considerably larger than mortar bars used in ASTM C 
227 and ASTM C 441, the effects of leaching are not as 
significant significant  (albeit  leaching  is  still  important as  discussed  later  

presentation). 
(albeit leaching is still , 

in this 
important as discussed later 

The test takes one year to test aggregates and two years to test 
preventive measures, such as SCMs and lithium-based 
admixtures.  It is this long duration (1-2 years) that is its 
largest impediment to more widespread use. 
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The  expansion  limit  for  ASTM  C  1293  is  0.04  percent  (at  one
year for aggregates, two years for preventive measures). 
The expansion limit for ASTM C 1293 is 0.04 percent (at one  

In Canadian standards (CSA), the reactivity of an aggregate is 
classified based on expansion at one year, with expansions 
between 0.04 and 0.12 percent considered moderately reactive, 
and 0 d expansiions great ter th than 12 t id d hi hl 0.12 percent considered highly
reactive. 
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ASTM  C  1293  is  generally  considered  the  most  accurate  testASTM C 1293 is generally considered  
for evaluating aggregate reactivity.  The test 

the most 
can also be used 

accurate test 

to evaluate preventive measures, but the test takes two years. 

Leaching is still a significant factor in ASTM C 1293, and the 
test is not suitable for establishing the alkali threshold for a 
given aggregate, as ill ustrated  i n th e foll owing slid i t ill t t d i th f ll i lides.
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This  exposure  block  (Austin,  TX)  contained  a  highly-reactiveThis exposure block  
sand from El Paso, TX, 

(Austin, 
a high-alkali cement with additional 

TX) contained a highly reactive 

alkalies added to achieve a Na2Oe content of 1.25 percent. 
With a cement content of 708 lbs/yd3, this block had an alkali 
loading of 8.8 lbs/yd3. 

As shown in the photo, this block exhibited significant 
cracking, with cracks evident in about a month of field 
exposure. 
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This  block  is  identical  to  the  previous  slide, except   for  the  factThis block is identical to the previous slide, except for the fact  
that this block was “unboosted,” meaning additional NaOH 
was not added.  Thus, the alkali content of the block was 0.95 
percent, resulting in an alkali loading of 6.7 lbs/yd3. 

As shown in the photo this block also exhibited significant As shown in the photo, this block also exhibited significant 
cracking, with cracks evident after about a year of field 
exposure. 
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This  block  is  identical  to  those  shown  in  the  last  two  slides,  butThis block is identical to those shown  
it contained a low-alkali cement, producing an exposure blocks 

in the last two slides, but 

with an alkali loading of 3.7 lbs/yd3. 

This block took over a year and a half or so to exhibit cracking, 
as shown in the photograph.
 

In summary, all three of the blocks shown in these slides 

exhibited significant cracking when stored outdoors in Austin, 

TX, with the last block showing expansion and cracking at a 

relatively low alkali loading.
 

14 



This This  graph shows the expansion of the three exposure blocks
just discussed. 

graph  shows  the  expansion  of  the  three  exposure  blocks  
Although the three blocks began to expand at 

different times, they all ultimately exhibited significant 
expansions, above 0.60 percent for all three blocks. 
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However,  when  prisms prisms  cast cast  from from  the the  same concrete mixturesHowever
used in the three exposure 

, when 
blocks just discussed were 

same  concrete  mixtures  
tested 

using ASTM C 1293 storage conditions, only the two higher 
alkali mixtures expanded.  

The lowest alkali mixture showed very little expansion, with 
expansi on well b el ow th e 0.04  percent i li it fti ll b l th 0 04 t expansion limit after 
one year.  It is assumed that leaching reduced the alkali loading 
of these low-alkali prisms below the alkali threshold for this 
highly-reactive sand.  This example illustrates why ASTM C 
1293 can not be used as a test for determining alkali thresholds 
f tfor aggregates.  

16 



This  graph graph  illustrates illustrates  the same point.
This the  same  point.  
 

The data show that the larger the size of the specimen, the 

lower its alkali threshold is, further highlighting the 

importance of leaching when testing aggregate reactivity.
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There There  has has  been been  considerable considerable  interest interest  over over  the years the   in trying to
shorten the duration of ASTM C 1293 by increasing 

years in  trying  to  
the 

temperature at which the prisms are stored above water.   
Efforts within ASTM, CSA, and RILEM have specifically 
focused on trying to accelerate the concrete prism test by 
raising  the  temperature raising the temperature  from  38  to  60  Cfrom 38 to 60 ºC.
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Unfortunately,  the  results  have  not  been  promising. Unfortunately   The  graph, the results have not been promising. The graph  
shown above shows that expansion is reduced considerably 
when the temperature is increased to 60 °C. 

The results are counterintuitive in that the rate of chemical 
reactions increases with temperature, and one might think that 
hi h i ighthigher expansions mi ht  b t d h t i i tbe generated when storing prisms at  
60 °C, instead of 38 °C. 
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          After considerable investigation, it was found that several factors areAfter considerable investigation, it was found that several factors are 
responsible for the reduced expansion at elevated temperatures, 
including increased leaching, increased drying of specimens, and the 
effects on pore solution pH (highlighted in the following slides). 
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Mortar bars were Mortar  bars   stored  in  sealed were stored in sealed  plastic  bags,  with  a  smallplastic bags,  
quantity of water at the bottom of the bag.  This set-up was 

with a small 

intended to minimize any effects of evaporation and to 
minimize leaching of alkalies from the bars. 
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At  various  ages  of  storage,  mortar  bars  were  removed  fromAt various ages of storage, mortar bars were removed from  
testing and their pore solution was extracted (using a high-
pressure pore press) and evaluated.  

This graph shows that the OH- content of the pore solution 
decreased with increasing temperature, with the most 
si ign fi  cant eff  ect  s occurri  ng at 80 ºi ff  C  ifi t t i t 80 ºC. 
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The The  alkali content of the pore solution was found to decrease
with increasing temperature, 

alkali  content  of  the  pore  solution  was  
but the ef

found  to  decrease  
fects were not as 

pronounced as they were for the OH- content. This suggests 
that another anion may be entering the pore solution, in lieu of 
the OH- ions. Evidence of this is shown in the next slide. 
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At  higher  temperatures,  it  is  quite  evident  that  sulfate At  ions  arehigher temperatures, it is quite evident that sulfate ions are  
entering the pore solution as ettringite is becoming unstable at 
higher temperatures.  

This helps to explain why higher temperatures are resulting in 
lower expansions – the higher temperature is causing sulfates 
t tto takke th  the pllace of  f h  hyddroxyl  l i  ions iin th  the pore solluti  tion, 
lowering the pH and the potential for ASR-induced expansion 
and cracking. 
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The The  accelerated  mortar bar test (AASHTO T 303/ASTM C
1260) was initially 

accelerated mortar  bar  test  (AASHTO  T  303/ASTM  C   
developed by Oberholster and Davies in 

South Africa.  It is a highly-accelerated test that involves 
immersing small mortar bars in 1 N NaOH solution at 80 °C. 

To test a coarse aggregate, it must be crushed down to a 
prescribed sand size. The test is typically run for 14 days, 
although some users and specifiers extend the test to 28 days. 

ASTM C 1567 is a modified ersion of AASHTO T 303 that ASTM C 1567 is a modified version of AASHTO T 303 that 
allows for testing SCMs.  This is discussed later in the 
presentation. 
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According According  to  ASTM C 1260, aggregates that expand less than
0.10 percent 

to 
are considered innocuous, aggregates that 
ASTM  C  1260,  aggregates  that  expand  less  than  

expand 
between 0.10 and 0.20 percent are considered potentially 
reactive, and aggregates that expand by more than 0.20 percent 
are considered reactive. AASHTO PP 65-11 specifies an 
expansion  limit  of  0 .10  percent  at  14 daysexpansion limit of 0 10 percent at 14  days. 
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As  previously  mentioned,  ASTM  C  1293,  although  it  is  farAs  
from a perfect test, 

previously mentioned, 
is recognized 

ASTM 
as the test 
C 1293, although 

that best correlates 
it is far 

with field performance of aggregates.  Unfortunately, 
AASHTO T  303 is known to generate results that are not in 
agreement with ASTM C 1293 for a number of aggregates.  
This  graph  shows  that This graph shows that  the  results  of  the  accelerated  mortar  barthe  
test agree about half the time 

results 
with the results 

of the accelerated 
from the concrete 

mortar bar 

prism test, when using a 14-day test duration. 
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Some  users  and  agencies  have  proposed  using  a  28-day 
expansion 
Some users 

limit 
and 

for testing 
agencies have 

aggregates (and preventive 
proposed using a 28 day 

measures) using AASHTO T 303.  Unfortunately, this tends to 
increase the number of discrepancies between the mortar bar 
test and concrete prism test.  This graph shows that only 37 
percent percent  of t he  times  will  the  two  tests  yield  similar  resultsof the times will the two  
when the test duration is increased to 28 days. 

tests yield similar results 
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The  dataset The dataset  shown shown  in in  this this  graph graph  highlights  the  potential 
discrepancies between AASHTO 

highlights 
T 303 and 

the 
ASTM  

potential 
C 1293. 

The data points highlighted in red are sometimes referred to as 
“bad actors” – these are aggregates that fail AASHTO T 303 
but pass ASTM C 1293.  The potential for this disagreement 
has  been  know  for  quite  a  few  years  and  is  mainly  owed  to 
very aggressive nature of 
has  thebeen know for quite a few years  

AASHTO T
and 
 303 – 

is mainly 
high temperature 

owed to the 

and essentially an infinite supply of alkalies can cause some 
aggregates to expand that will not otherwise expand in ASTM 
C  1293 or in field structures. 
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           What is more concerning are the “really bad actors,” as shown 
in the graph. 
What is more 

 These 
concerning 

aggregates pass 
are the really 

AASHT
bad 

O 
actors, 

T 303 
as 
but fail 

shown 

the concrete prism test and result in expansion and cracking of 
field structures. Quite a few coarse aggregates fit in this 
category.   This is of more concern because many agencies 
would dwould  eem  any  of  these aggregates   to be   non-reactive  and  no  
preventive measures would be prescribed. 

deem any of these aggregates to be non 
Recent work has 

reactive and no 

shown that aggregates that tend to pass AASHTO T 303 but 
fail in ASTM C 1293 are often aggregates containing chert, 
and the main reason for the erroneous result in the mortar bar 
test  is related   to  the  classic  “pessimum e ffect , ” where cthe  hert is test is related to classic pessimum effect where chert  is  
most reactive when it is present in aggregates at about 8-10 
percent by mass. The proportion of chert in AASHTO T 303 is 
well above this as a given coarse aggregate is tested by itself 
(100 percent aggregate content); thus expansion is not 
observed  for  these  aggregates  in  AASHTO  T  303observed for these aggregates in AASHTO T 303. 
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ASTM  C  1567  is  identical  to  AASHTO  T  303  in  terms  ofASTM C 1567 is identical to AASHTO T 303 in terms of  
specimen size and storage conditions; the only difference is 
that ASTM C 1567 allows for testing SCMs to determine the 
amount needed to suppress expansion of a given reactive 
aggregate. 

Thi s t est h as th e same i Thi nh t t h th i herent li mit ati ons as AASHTO T 303 t li it ti AASHTO T 303. 
However,  for aggregates that yield similar results when tested 
using AASHTO T 303 and ASTM  C 1293 (that is a pass/pass 
or fail/fail outcome), there is a reasonable correlation between 
testing a given SCM in ASTM C 1567 and ASTM C 1293, 
wh 0  0  hen usiing a 0.110 percentt expansiion li  mit  it at  14  d  t 14  ays and li d d a
0.04 percent expansion limit at two years, respectively. 
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As  mentioned in the last slide, there is a reasonable correlation
between 
As mentioned    

testing 
in 

a given SCM 
the last  slide,  

in 
there  

ASTM C 1567 and 
is  a  reasonable  correlation  

ASTM C 
1293, when using a 0.10 percent expansion limit at 14 days 
and a 0.04 percent expansion limit at two years, respectively.   
The correlation is not perfect, and there will still be some cases 
where  the  tests  are  not  in  agreement  in  terms  of  their  pass/failwhere the tests are not in agreement in terms of their pass/fail  
outcome, but there is a reasonable correlation for many 
aggregate types and sources. 
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This  graph  shows  the same   trend as   the  previous  graph,  for  a
dif
This graph shows  

ferent data set.  
the 
Again, one can see 

same trend as the 
a reasonable correlation 

previous graph, for a 

between the two tests when testing SCMs in combination with 
a range of reactive types.  
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This  graph  shows This graph shows  the the  same same  trend trend  as as  the the  last last  two  slides, but   it
shows the data in a different the x-axis shows the 

it  
manner – 

two slides, but 

amount of SCM needed to control expansion in ASTM C 
1567, and the y-axis shows the amount of SCM needed to 
control expansion in ASTM C 1293 (using the same expansion 
limits  and test durations as detailed in the last couple slides)limits 
In this graph, 

and  test  durations  as       
that the two 

detailed in 
tests would 
the last couple 

estimate that 
slides). 

it is shown 
one would need similar SCM contents to suppress expansions 
in the two tests.  It should be noted that this data set is for 
aggregates for which a reasonable correlation has been 
established  when  testing  the  subject established  aggregate  using  AASHTOwhen testing the subject aggregate using AASHTO  
T  303 and ASTM  C 1293 (so in other words, there are no 
“false positives” or “false negatives” included in this study. 
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In the next few slides, regime recommended underIn  the     the testing next      
AASHTO PP

few 
 65-1

slides, 
1  will 

the 
be described.  

testing regime 
This recommended 

recommended under 

practice recommends ASTM C 1293 (or CPT) for evaluating 
aggregates and SCMs, using an expansion limit of 0.04 percent 
at one year when testing aggregates and 0.04 percent at two 
years  when  testing  SCMs years   

O PP 65-11  as were previously discussed – 
tions  

AASHT
when testing SCMs. The same limitations are noted in The same limita are  noted  in  

that is 
leaching is still an issue and one cannot test for alkali 
thresholds or one cannot test the efficacy of low-alkali 
cements, due to the leaching of alkalies from the prisms during 
the  course  of  a  given  testthe course of a given test. 
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In  order  to  use  ASTM   C  1567  to  determine  how  much  SCM  isto how much SCM  
needed 
In order 

to control the expansion 
to use ASTM C 1567 

of a reactive aggregate, 
determine 

it must 
is 

first be proven that the aggregate yields comparable results 
when tested using AASHTO T  303 (or AMBT) and ASTM  C 
1293 (or CPT).  The data should fall within the shaded area, as 
shown  above . Once  such  a correlation   has  been  found , one  is 
then 
shown Once such a  

able to use 
above

ASTM  C 1567 
correlation 

to determine the dosage 
has been found one 

of 
is 

SCM(s) needed to control expansion for that aggregate. 
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The  details  are  shown  in  this  slide on how The   test SCMs under
the AASHT

details are  to     
O recommended 

shown in this 
practice.  
slide on how 

The alkali 
to test SCMs 

content of the 
under 

portland cement is specified to be between 0.8 and 1.0 percent 
as it has been shown that the alkali content of the portland 
cement can affect the results when evaluating SCMs.  High-
alkali alkali  SCMs SCMs  are are  not  allowed  for  testing  in  the  AMBT  because 
the effects of SCM alkali 

not allowed 
content 

for testing 
are not discernible in the test, 

in the AMBT because 

due to the infinite supply of alkalies coming from the host 
solution. 
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This  slide  reiterates  some  of  the  inherent  limitations  of  usingThis slide reiterates  
the AMBT  – specifically

some 
, the 

of the 
inability 

inherent 
to capture the alkali 

limitations of using 

threshold for a given aggregate and the inability to evaluate 
low-alkali cements in combinations with SCMs. 
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Within PP 65- 1, recommendations are Within  AASHTO AASHT  PP  1O 65 11,  recommendations  are  provided for 
testing lithium admixtures.  

provided  for  
ASTM C 1293, using an expansion 

limit of 0.04 percent at 14 days, is the preferred approach, but 
a modified version of AASHTO T 303 is also allowed.  
Unfortunately, testing lithium admixtures in the laboratory is 
the  only  means  of  estimating  the  requisite  dosage the  needed  to 
control expansion. 

only means of estimating 
 Prescriptive 

the 
specifications are 
requisite dosage needed 

not given 
to 

in 
AASHTO PP 65-11  because there is  no clear link between 
aggregate reactivity and lithium dosage needed to control 
expansion. 
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Under  AASHTO  PP65-11,  guidance  is  given  for  testing  lithium  
admixtures. 
Under AASHT

ASTM C 1293 
O PP65 11, guidance 

is recommended 
is given for 

as the preferred 
testing lithium 

method of testing lithium admixtures, and an expansion limit 
of 0.04 percent at two years is specified.  The mixture 
proportions are the same when testing lithium admixtures as 
they  are  in  ASTM  C  1293 , with  the  exception  of  the  fact they  thatare in ASTM C 1293 with the  
lithium is used in the test, at a dosage 

exception 
selected by 

of the 
the user

fact that 
. 
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This  slides  gives  a  snapshot snapshot  of  the a of the  modified This slides gives modified  version version  of of  ASTMASTM  
C 1260 that is recommended for testing lithium admixtures.  It 
is beyond the scope of this presentation to show all the details 
of this testing regime, see AASHTO PP 65-11  for more details.  
In a nutshell, this approach requires casting and testing two 
mortar  mixtures  omortar mixtures, one with lithium and one without Based n 
the outcome of this 

one 
test, 

with  lithium    .   
the amount of lithium 

and one without
needed 

Based 
to 

on 

control expansion for that aggregate will be determined or the 
user will be instructed that the modified version of the AMBT  
is not suitable for the specific aggregate and the CPT must be 
run  instead . This approach run instead   recognizes recognizes  that that  certain certain  aggregate This approach aggregate  
types are not suitable for testing lithium admixtures in the 
modified AASHTO T 303 version – it has been shown that 
these aggregates will yield erroneous results (suggesting that 
lithium is controlling expansion when in fact concrete 
containing containing  the  same  dosage  will  expand  in  crack  in  the  CPTthe same dosage will expand in crack in the CPT  
and outdoor exposure blocks. 
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So  far,  I  have  described  the  various  tests  that  have  been So been  usedfar, I have described the various tests that have used  
over the years, including those recommended under the 
AASHTO PP  65-11.  As mentioned throughout this 
presentation, the tests recommended under this recommended 
practice (AASHTO T 303, ASTM C 1567, and ASTM C 1293) 
are  not  ideal  in that   they  all  have are not ideal in that they all have  inherent limitat . None inherent  limitations ions None  of  
the tests meet the description of the “ideal test” – a  test that 

of 

can test aggregates, SCMs and chemical admixtures, as well as 
alkali thresholds and the impact of low-alkali cements.  Ideally, 
a test in the future will be able to accomplish all of these goals, 
while while  also  being  short-term -  in also being short term in  nature  (e nature (e.g not  1-2  years)  and g., not 1 -2 years) and  
correlating well with field performance. Research is in 
progress that will someday help us to develop such an “ideal 
test,” but we are not there yet. 
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Using  the criteria   from  the  previous  slide,  one  can  grade  theUsing 
various 

the the previous  
test 

criteria 
methods discussed 

from 
in this 

slide, 
presentation in terms of 

one can grade the 

how well they meet the “ideal test” checklist.  None of the tests 
meet all the criteria.  Those that are most reliable are those that 
take the longest, and there are inherent technical flaws with the 
various  tests  that  limit  their  potential , such  as  leaching  in various tests that limit their potential such as leaching  
ASTM  C 1293 or the severe nature of AASHTO T 303. 

in 
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This  slide  shows  conceptually  what  I  just  mentioned  – that is, 
the tests 
This slide mentioned   

that take the longest te
shows conceptually what 

nd to be those that 
I just 

are the most 
that is, 

accurate and vice-versa.  Such is the nature of durability 
testing sometimes – we also see similar trends when testing for 
freeze-thaw resistance, corrosion resistance, and sulfate 
resistance The more realistic the test conditions the more 
accurate 
resistance. The  more     

will be.  Bu
realistic the  

t it 
test 
is usually not possible to 

conditions, the  
the results 

more 

wait so long for the “right” answer, and accelerated testing is 
necessary to obtain results in a reasonable amount of time.  It 
is hoped that the ongoing testing and research on ASR will 
allow  for  developing  a  rapid reliable  test  that  correlates  withallow for developing a rapid, reliable test that correlates with  
field performance. 
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In  summary,  the test   methods  that  we  can 
are highlighted in this 
In  recommend  todaysummary, the test methods  

slide – p
that 
etrographic evaluation, the 

we can recommend today 

AMBT, and the CPT.  By judiciously using these three tests, 
and their modifications, it is possible to achieve a reasonable 
degree of confidence in assessing aggregate reactivity and in 
selecting  preventive  measures . Although  none  of  the  tests , 
individually or in combination, 
selecting preventive measures

are “ideal,” they are the best 
Although none of the tests

we have today and there is enough underpinning for the 
AASHTO PP  65-11 approach to justify its use today. 
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           One of the most important aspects of ASR test methods isOne 
correlating laboratory results to field 

of the most important aspects of 
performance. 
ASR test methods 

 
is 

Fortunately, our research groups have been very active in 
constructing and monitoring outdoor exposure sites, and the 
results from these exposure sites will serve as the basis for 
future  test  method  development Bfuture . ecause  outdoor  exposure  
sites take quite a long 

test method development
time to yield results, 

Because outdoor 
it is highly likely 

exposure 

that the current recommendations, as provided in AASHTO PP  
65-11, will evolve with time, as we learn more.  It is important 
to be flexible and to modify test methods, test durations, and 
expansion  criteria  as  new  data  and  information  becomeexpansion criteria as new data and information become  
available. 
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One  question  that  is  often asked   is,  can  one  use One  the  past  fieldquestion that is often asked is,  
performance of a given aggregate to 

can 
predict 

one use 
the 

the 
future 

past field 

performance of new concrete cast using the aggregate of 
interest? 
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The  answer  to t he previous   question  is  shown The answer to the previous question is shown  here.   Yes,  one 
can use past field performance to assess aggregate reactivity

here. Yes, one 
, 

but only if all the criteria shown on this slide is met.  The 
materials, mixture proportions, and exposure conditions must 
all be identical, and at least 10 years of field performance is 
recommended as per CSA and ACI Unfortunately it is very 
rare when 
recommended,      

all of these conditions 
as per CSA and ACI. , 

can be met. 
Unfortunately

 So it is 
it 
usually 
is  very  

not possible to use past field performance, solely, to assess 
aggregate reactivity or to select preventive measures.  
However,  one always learns from past field performance, and 
such such  experience  can  be  combined  with  laboratory  testingexperience can be combined with laboratory testing  
results to effectively evaluate aggregate reactivity and assess 
preventive measures, such as the use of SCMs and lithium 
admixtures. 
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In  summary,  this In  presentation  discussed  a  range range  of ASR test
methods and focused primarily 

summary, this presentation discussed 
on tests that 

a 
are most 

of  ASR  test  
highly 

recommended and those that are included in AASHTO PP 65­
11. 

We still have a way to go in terms of developing and 
i mpl lementi th “id i ting the “ideal”  ASR  t est Bu  whhat was presentedl” ASR t t. t t B t t d 
today reflects the current state of the art and state of the 
practice. Hopefully, in the future, as more laboratory and field 
data become available, and more advances are made in test 
method development, we will have a better handle on how to 
more rapidl idly eval t t ti it d ti luate aggregate reactivity and preventive 
measures, while still maintaining a good correlation with field 
performance. 
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