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FOREWORD

Subcommittes II-h on Concrete for Radistion Shielding of Cowmittee C-9
on Concret and Concrete Aggregates of the American Society for Testing and
Materials has proposed the holdirg of a symposium in the area of its interest.
Mrs. Katharine Mather, Chief, Petrography end X-ray Section, Engineering
Sciences Branch, Concrete Division, U. S. Army Engineer Waterways Experiment
Station (WES), a member of Subcommittee II-h, has been asked to contribute
a paper to this symposium covering the petrographic aspects of concrete for
radiation shielding.

The American Nuclear Socioty (ANS), in planning for {ts June 1965 meet-
ing, approached Subcommfttee II-h with the request that some of the papers
being developed for the II-h symposium be presented at the ANS meeting. One
paper 80 selected was the contribution bty Mrs, Mather. The ANS does not
plan tc publish the papers but does plan to pubiish summaries. The paper
has not been preparad {n final form. :

This swmmary was aspproved for presentation and publicacion by the
Office, Chief of Engineers, by first indnrsement dated 7 April 1965 to a
lctter dated 26 March 1965, subjeci, "Approval of Paper for Presentation
and Approval of Summary for Publication." The summary wus prepared by
Mrs, Mathe: under the supervision cf Mr, Bryant Mather and Mr, Thomas B.
Rsnnedy, Concrete Division, WES, Col, John R. Oswalt, Jr., CE, was Director

of the WES during the prepararzion of thfs summary, Mr, J. B, T{ffany was

Technicdl Director,
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Application of Petrography to Radiation 8! Lolding Concrete? ' -

Katharina Matheriw Reproduced from -
. best available copy.

In tho past twenty-five yesars, concrete technolopy hae wade ine Y

. eroasing use of she ikttlnlof petvographers and geclogista in vousine

and research invagtigations of concrete materiale -« aggregates,
cement-veplacement materfals, and cement =« and in {nvestigations of

field and laboratory oonéretif\ﬁﬁngineer- concerned with the design of

“radfatfon shialds and tha production of ghiolding concrete may find ade

vantagon fn naking uvse of geologic and potrogrnphtc_lo:ilcop in their’

fopocialttod region of concrate tﬁChnOlOng

" The services offerad by a geologllt or yetrogr-phcr to th. tochnolozy’

of shicélding concreta, tnclude:
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. Petrographic examination of aggregntel'

In normal concrete construction, petrogrsphic examination of aggree

‘gates prépoocd for use offers the opportunity to detect some physically -

undasir.ble waterials not pinpointed by standard physfecal testes, and

| offers a quick and relatively inexpensive ‘means of fdentifying substances
‘capable of reactfion with alkalies in portland cement or with tricalocfum
‘aluminate in poftlund cement s oth kindu';f reaction produce cxﬁanoion.
‘and cracking; both ean be ave ﬁod by calection of aggregatescement Goume -

.“binations thot will produce nonexpanniva-concrctdl.j
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The high-denoity aggregates and aggregates containing water that
~&ra used in -hieldlng concrete present specfal problems, but etill
problema {n which petrographic identification of reactive substances
or substances likely to produce problems In concrete production and

placement aan be useful, Dry-processed barite and dry-processed borates

frequently contain clays; limonite ores may contain clays and are alqo
liﬁalf to be friable so that they may be expected to produce considerable
amounts of fines during conventional concrete mixing. Either sftuation
will raicg tha amount of vatef needed for constant workability, and the
’con;equenco- will {nelude more segregation and bleading of the placed
. concrete, lower strength, and increased tendency to crack, as well as
-lowér unit Qnight.' ﬁout of the problems artiing from elay or tendency to
grind In the mixer could be solved by modifications in processing the
uégrdgate- or {n the mixing and ﬁlacement. Barite may be aa-oclateé with:
anhydrite 'or gypsum; either gypsum of anhydrite in excessive amount can
pfoduce false set (plaster set) in°freahly mixed concrete, or can react
.after the concrete is in place with tricalefum in cemenﬁ'to cause axp;nf .
sfon and cracking, destroying the {ntegrity oY a shield and requiring
increased vmaintenance,

ASTH Deuiénitiont C 295, Petrographiec ixamlnation of Aggrregates
for Concrete, applies to aggregate for shielding concrete as well as
"4t does to other aggregates, Special aggregates for shielding concrete
are selectad to have high specific gravity, or to have high fixed water
'contont. or to have both characteristics to the degree that both are

_obtatnable; mivertheless, they are still rocks and minerals from which

it 4o destred to produce concrete which should be particulsrly well
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proportioned, well controlled, and well consolidated 1f it is to perform

as intended, Many conérote shields are not expocted to be exposed to
veathor and, therafore, consideration of resistance to fraosing and thewirg
do not apply, It also appears unlikely that concrete shields need to

be eonstwueted to reeiss agsrassive waters of the types tothich soms

soncreta structures are exposed, Thermal properties are {ivportant an4u.‘
resistance to alevated temperaéufen is desired,

- Use of boron-containing admixtures raises problems in the United
Btates b;éluua the ﬁaturnily océurrthg borates lvoilﬁblo are soluble, .
and borate soluticns are strong retarders of portland cemant, The';olu-
bility ratao of diffarent boton minerals will affect tho,chdtco'ol}bérdu;

oontn{ning}ndmtxburda'yhen;g“chotco‘Q. ivnllablo,
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