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PREFACE

The need for a sumzery of existing information on
"Heavy Conerete Por Radistlon Bhielding" has not, hither-
to, been met by & publioation readily avallable to engi-
neers and others concerned im U,A.R. This bulletin has
been prepared to seot this Meed and to give inforuations
on such conerote using I rd,
tion of the Renotor Bu:

fﬁgﬁk!.i';” 0 3 ”-flk Abd=El Honem
of the UsA.R¢ Buildin jve for preparing this
report and ceryying o T rk
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HEAVY CONORETE YOR RADIATION SHIELDING
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The purpose of thie paper la to provide the Egyptian
Atomic Energy Comailssion with 1n.fom'at1.ona oonoerning heuvy
conerete of voluuetrio welghts 3.2 am/om 0 4.2 gm/om y to
be spplied for use in the design and ‘conatruction or the ro=
potor building. Looal materials were tried and uweatigateﬂ.

Antroduction
The developuent of oononﬁ shields for the pmteatton

“7}!hlqh‘§t csn be ocast
hopes, is ddesl v a

for lerge, peruaner
thiokness roqut-'
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ﬁnno toote were ﬂntziad out by the Building Rescarch
~ Centre in the leboratories of ioaﬁlnc‘matorialo. Paculty of

Engine "ng. ‘to obtain date on the properties of eggregetos,.

ind conerete for ooutwotm. new shiel hm structures, It
i qUi that gone of ihue agsresatau would not be moo=
-ptab1$,ioruu*i¢mmntg moud 1o sg__é_'_a_gye mathﬁrm

By however, they are scoéptable for use lﬂl
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Magnetite, Liwonite, Barite, and Hlmatite were tried %o
be used as conorele aggregatos for thelr high deneity but tente
showed that magnetite concrete and magnetite-steel concrete ure
only the acoeptable.

fron has excellent density as well as bheing e goed absa<
orber of thermanl neutrons, for this resson higher donglties
were obtained by using steel aggregotes in place of some 0L the
na;ural aggregaten. _

v AN Bowne applica\}iona asich as to slow down fest neutrong,
the concrete should ualso contain light materiale such ep hydroe
gen, Since max, density is 1nooupatihle with max. hydrogen °
content, a coumprouise between density and hydrogen content mugg
be uade %o obtein the proper eomposition for attenuating both
gomna rodiations and faet neutrons.

In faot the effectiveness of a shleld sgainsgt penetration
of neutrons is proportionsl toel the buams of natural'logurithma)
raised to the power of the density.

The water of exystallization in concrete oan be considered .

ap a relisble source of hydrogen ss long as temperature does
not exoeed about I00°/C.

—

Faotors Governin the_ hield Deslan gnd Efficiency
I~  Howogenity. o | o

The major requirement for shielding effectiveness 1o Howw
ogonity. A raaiution shield ie only a8 good us itvs weakest
P ?int. Ie pockota are formed in conerete during placing or
aé&ragd%fﬁn occurg, the effeotiva ooncrete thicknaﬁa is leg=
aéﬁed snd the intsnni&y of radiation paseing these sectlions
1o prestexr than antiézbatbd. gince it is not permissible to
operate the shielded unit until such weakness in the shield
are removed, %he importance of homogenity, both in the consrvete
and the shield as 2 whole is readily seen.
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. 4hlelde are ocomplicsted by Whe prasoncs of Rumeraun o=
lnge rogquired for operationnl or exparimentol purponss. Thoee
apenings nre of many slges, wldely uﬂutturud, unﬂ are required
in large numhq;n. Thias requires ncourate plnnumant of fommﬂ
work mnd wkilful plasenent of congrate %o wvold sogrepgation, ”
Additional thickness 1a reguired to coapenaste for these opon-
ings wnd oaveful design in necowsary.

3= jBunoe Regquirdmenta:

In ploowes whore spuoe Lo oogewhat ynluable, Lhe use of
hunvy sonorate in bebtér to bg umad rather Shan ordinarvy
conoxote since the reduotion of shicknonn dus to the use of
houvy conorete will uﬂﬁnuurdm; in redueing the spuee
nqﬁiﬂﬂ Tor lhtnlﬁ: i |
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ALY tho prutt;rn ﬂiﬁtﬁrn munt bo acondidored in deterain-
Ang the gounonlon of gongrete ohloldimgs Due bo the Ltupor-
tunt dirroranose hetween heayy sl ordlnary oonorato, owrs-
ful oonsideration of the vont fotor involved n vequired.
the inorouned | uf ¥y enharota, inl hﬂt!ﬂtn the nesd
of obtadning end txana u:-‘hiﬁg honwy nH onteg, and the relu=
tive unthulliardsy. log m opird o their oon-
oreting propextien, ere oftaen innpnn-ill by the reduotions
in iﬁltlﬂinu thioknoan sad -;Eh. ruquirimunlu-

Budintion ¥ootorss
g« Yhe pnni'ilu ﬂuﬁrﬁntiﬁn of gonerete shielding due to
tha ml‘ﬂtiﬁn. by redlation of -tnu.n vouponing the conorete.

be ‘the n!j ltrunturi of eanent pnntl uny bo uffeotvd by
irvendlation, loading %0 ohanpgos in the waohanioul pro-
portios of conorete, suoh hm strength wnd craaking.
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