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ABSTRACT

had _till recently een considered
n proved to be tive ~inder field

been attributed to ' the

Howeve;, sﬁetxogragh1c~st*d1es - on’
om dlfferent lo tlons 1n Indla “Thave

Tal gnd m1crostructural charaﬁfér1sETE§*$5T’“aggregates
have @ R flﬁéncefgﬁzatkaTT—silica ‘ (ASR). In

qpﬁr——highllgﬁﬁ ——“the signlflcance of
mlérostfiffgfgl features “of granltlc aggregates

INTRODUCTION

Ever since_ the alkall silica reaction was repoxted,
continuous reserach work is being carrled out/employing different

advane alytical technlqugf*Out esekthe petrographic
ethfod, e on use
cggélae: 1 1mportance n cha

tical microsco has— gained
€risin
potentia n the ¢ E ent study Jour grani‘ﬁ}?aggregate—types
ffé; differgz locattons —ahd anbther xg§;;;E§/;from a dam

ing aggregates- for
structure deteridrated due™ to- ASK, Avere ated.= d it is
notfrced that, <besides stralnearqgw~tz (1), the t#ktural and

microstructural features also p ay an important role in causing
ASRAA corfelation) bet;gzp textures and microstructures of the

four A1) —==gdggregat " mortar

PR S

CégéACTERISATIUN OE)GRANITIC AGGREGATES

4

The granitic gg;egates studled//;mprlsed Biotite gneiss
(Sample ref.Grl}, Augen gneiss (Sample ref.Gr2), pBiotite augen

gnelss (Sample r@ Banded gneiss (Sample ref.Gr4) and Mica
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granite (Sample ref.Gr5). Thg textural features observed in these
aggregates are myrmeki an Tthites; ~“Eh&“—common micro-
st¥uctural features include transverse cracks,,6 secondary mineral
inclusions in quartz qpé feldspa Sy/and granulation of
qartes=—" £

The petrograpHic /studies revealed that Grl showed much
granulation of quartz/@ith abundant myrmekitgs .and pexthites
(Fig.l) while Gr4  showed nofSuch ~¥extural features (Fig.2).
Sgggifﬁgff which was extracted from a disxxgssed dam structure
— . = e eIy P T T

-

Fig.l Granulation of quartz Fig.2 Simple gneissic
with myrmekites and perthites texture

showed textural , and micrgfg;ugggg§l characters similar to those
of—Gxl. (F » amples Gr2 and Gf3J contdin Tomparatively less
al > @ with 1ittle amount~ of myrmekites - and

erth .47 he  (fod compositiofi~of the aggregates-and
9 P heaggregates-and_

Fig.3 Granulation of quartz Fig.4 Less granulation of
with myrmekites and perthites quartz, myrmekites & perthites
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their corresponding Qé;;;;&gff:gXQQQEEQE_EEEF results are given
in Table 177

Table 1
Sample Type of Modal Composition (%) Mortar Bar*
No. Aggregate —meeemmecem e ——————————— expansion at
Qz Or Pl Bio M Ac 38%C 60°C
Gr-1 Biotite 54 21 11 7 3 4 0.0372 0.1078
gneiss
Gr-2 Augen 58 22 12 5 3 - 0.0222 0.0800
gneiss
Gr-3 Biotite 45 31 8 12 - 4 0.0350 0.0870
augen
gneiss
Gr-4 Banded 40 23 20 10 2 5 0.0248 0.0384
gneiss )
Gr-5 Mica 41 36 7 11 - 5 - -
granite

Abbreviations:

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

*test results with 1% Nazp equivalent (expansion %) at 240 days

DISCUSSIONS

The abeve petrographic studies revealed, that all the
aggregates were almost mineralogically similar.~ The textural and

microstrudtural featureés -of these aggregates were eritirely

differenit /and th&aggregates with. highly granylated quartz,
myrmziife‘ ~and perth's%\\YGrl) gaVé”’NfEE?‘barséxggﬁgTBEEQBT*fﬁe
order of 0.1078% at ¢ in 240 days/whereas the aggregate with

simple—=gn textupb—{6rd)—s 1384%-under—similar
conditions. /.fimilarly, the grand extracted from the
doncrete ZQG:S) showet

distresged granulated quartz with
abundant myrmekitds And peérthitess” "Samples GF Gr3 showed less
gradﬁIEngé;g?aaﬁg?iz iFhfew Myrmekites and perthites,<and gave
mortar Bar— expam;:é‘; of the Brder of, 0.0800° arfd 0.0870%

respectivelys " P
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t myrmek1;1c~i@§§ g mostly in the

/.3) indicates that  are formed
which silica migrated along skel
eldspar__ (2, 3) The formation of

defects of lagioclase . i
. R e - .
perthites in thése aggregates 1s closely related to the shearipg

stress—acting upon the [rock involved.. According to Chayes
(1952), oY

are easily susceptible to ASR, since

if quartz isndulant or granulated,, perthite is commonly

resent in such§?g;2E£££g=_ég%§§§§§f:§:izi:‘fhe occurence = of

vérmicilar art T myrmekit ebsS®or—-tiny - r&&s of
iﬁfgliﬁg’%%m sceptit

they_are structurally unstable and are=developed, due to geolo-
gical stress and strain, during later deformations. Thus the
petrographic study of these textural and microstructural aspects

can

be adopted for evaluating granitic aggregates for alkali

silica reactivity.

CONCLUSIONS

Textural and microstructural features are among the impor-

tant parameters—in—evaluating a concrete agg\\gate for potential

A;E:EEE§§§§7P§E~EEésg~£eatureSAare the of 'the geological
proces hich have been in opera€f6§?§§%%2§2;h§£}men dies
in<Z§§§;Lhave revealed thEEithe param eters“1nfluenc1ng,_A§R in
gran c regates, with strained quartz is thé combined effect
of ¥ 2%gg;g£g£¥_g§£;nciigg_ig£) afiglé and the -textural and micro-

gtruct ral eatures. It is also established that the presence

of

T alka feldspar in granltlc aggregates/ containing lower
proportlons <GT—§§E%§§i:> an in quartz1 € so/aggreyates the * ASR
~

(5).———

._f
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