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ABSTRACT

~
ggregates which had t~l rec~~~een considered

'-_~ have no~ beer:.,. J?r,?ved t5?-__!:>~ __f~J;;i,:"e /'flnder field
~~ons~~-Lr reactlvlt~has .been attrlbuted to the
ptesenc-e c;1f <.&traine q HoweveJ;., ~roqraphic-seudies on-
·~~::~g~~~~~~~~~sj~omdifferent 10~Hons""Tn India -liave
.: In ad ition t-ottte presence of strainea-quart-z,

microstructural cltatacteristics of aggrega-f:es
have ~a~~:>'!o..:o-o"u"'n"l'i~;--flU'enee-=:ea=an:art-s--il--ica. nast:i vi tv· (ASR). tn
this co~x t:~gl'el highllghts. -eh~ significance' of
~ a m.i~str~l fea"Eu:resof granit.. i. c a gg. reqates. in
~~--:=::- -., - -- ~. - ' ...

INTRODUCTION

~ s~in~ce the alkali silica reaction was reported, >

reserach w~k ~R~in9-Sarriedout/employingdifferent
al tIcal technicp.le~Out -- ~se ....1:he petrographic

e on e use,6f./ tical m'icrosco· haa------ ga-i-ned
1 importance--/-in cha e lsing e aggregates- for

potC:e:-n::-;;t~i-=,:-;T;":;;:'~"".W:n~the•p~sen!:_~dy~;grariT"'1:c::agg r egate~ypes
fr dlffer t loca~ns -ana another xtracte~~rom a dam
str-t;tettlIe aeteri"Ora-t-e.9- du.e.-... to'-....•· Asn:-,~ere~:.d:.~a. it is
not~des s1:raIrr-eaqu~tz (1), the ~tural and
microstructural features al-so pray--an-important role in causing

_r:::~l~;0i~~~:~g
;;:::.------------- --•..

CARACTERISATION OF GRANITIC AGGREGATES

The grani tic a9q&.eg~es :tudie~mprised Biotite gneiss
(Sample ref.Grl-), Augen gneiss_<Sample ref.Gr2r, ~i.te augen
gneiss (Sample ref~Gr3), Banded gneiss (Sample ref.Gr4) and Mica
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granite (Sample ref.Gr5). The textur~eatures obserVed in these
?~~.regates > are ~"'~""'~ite£c~'~ommon2icro­
strac~~ral fe~ures 1~clu~e t nsverse cracks,~ ~~?ndary m1neral
incLusions in quartz apA. feldspa sf,and gr~nulation of
~ /'

The petrograp~ic /studies revealed that Grl showed much
gr~nulation. of quartz/wi th a~~t~yrmekit~ ,~nd p~r;,~hite,:;
(F1g.l) wh1le ~owed~xttg2...1 .. fe.g,tures (F1g.2).
~.. w~.:::...: ...~~~~~om~.~ssed dam struc~

Fig.l Granulation of quartz
with myrmekites and perthites

Fig.2 Simple gneissic
texture

Fig.3 Granulation of quartz
with myrmekites and perthites

Fig.4 Less granulation of
quartz, myrmekites & perthites
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their correspondJ,ng ~--:;;;~;'AXI2anSiOn test result,~~ given
in Table-l-."'·"'····::::···--=------=-~~

Sample
No.

Type of
Aggregate

Table 1

Modal Composition (%)

Qz Or Pl Bio M Ac

Mortar Bar*
exgansion at

I
"I
I'

I
I
!

I

Gr-l Biotite
gneiss

54 21 11 7 3 4 0.0372 0.1078

Gr-2

Gr-3

Gr-4

Augen
gneiss

Biotite
augen
gneiss

Banded
gneiss

58 22 12 5

45 31 8 12

40 23 20 10

3

2

4

5

0.0222

0.0350

0.0248

0.0800

0.0870

0.0384

Gr-5 Mica
granite

41 36 7 11 5

Abbreviations:

Qz: Quartz, Or: Orthoclase, Pl: Plagioclase, Bio: Biotite,
M: Muscovite, Ac: Accessories

*test results with 1% Na,O equivalent (expansion %) at 240 days

DISCUSSIONS

The ab~e petrographic studies revealed that all the
a?gregate_~ .w~J:'_~almost nii.:Qeraloq1ca11y similar:/The..-!-~~.t::1.l::_aland
mIcrostructural featuCesof these aggrega~s were en~trely
dirfe.t:...eli'it land the-c:~9ates wi~:Jighly gran41Jl.~.cl~guartz,
myrmekrt-e ... and perthm (Grl) gave rtar'-bar"'exparrslons'1ff- tHe
order of 0 .!078% at 60° .. in 240 day whereas the aggregate with

..----s-imPle-~er~lctextu '::(Gr4')""s . . 384%' under' similar
conditionsTimil:r~the ra· ic aggre ~iacteQnom the
distr~sed . oncrete(,Gr5) .f'J~ ..... granulated quartz w-ith
abundaftt myrme'kites na" pe'fthite • Samples Gr Gr snawed less
granulatlOn of qu~rtz,;Wnn--r-e-w--yrmekites and perthites,(and gave
mortar ~. expans-t¢rrs of the Cfrder of I o.oa-ao- and 0.0870%
respecti,,€I?=-'- . --- --, ,~_ .. __ ..-_._----
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CONCLUSIONS

Textural and microstructural features are among the impor­
tant paramete~valuatinga concrete ag~ate for~~~ntial
ASR "'st:Ucries as thes(LJeatur-es--are the' of the ~.?g1:ctl.l
p ~~es hi~hav0-eert.in opera 10n ~~EJ:~ies
in '. ave revealed t.h~he para, eters '-. influencing~ in
gr~c ~rega;'t~wi th strained qua~i~combined.. effect
of undulatory e~lnction (UE)""angrE:i3mct-t~t-urar-andmicro­
9Lr.u2iUral £eatureq. It~s also established that the presence
of -aIX:aI1 !cild~~graniti£ aggreg~~.containing lower
proportions f ~. cyan in q\1_a~o/a<Jg~ates~~ ASR
(5) .,-'-'-'" . --,.. '. . 'j''- .. ....- -
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