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se acute health effects such as skin
burns and acute radiation syndrome (“radiati t can also result in long-term health
effects such as cancer and cardiovg i ntensity of the radiation which a body
receives is inversely proportio hi or density of the shielding material.
Concrete is already an effective t if its density is increased, it can be even
oncrete provides good resistant towards
radiation. High density concrete i nuclear Powerplants and reactors to provide
shielding against harmful gadh om the process of nuclear fission. It can be
widely used in hospitals aterials are used for medicinal purposes such as
radiation Therapy, X ra

Key words: R ce Concrete, Baryte, Galena, Gamma Radiation.

1. Introduction
By employing barite as a
also it provides control to

igh-density concrete offers good shielding against radiation,
e said in study [1]. Percentage decrease in compressive and
spectively, for a water-cement ratio of 0.45. No profound
ite to fine aggregate. Galena concrete shows significantly

latest equipments of medicine and practices being commonplace

2. Literature™

The paper by Izaz Ahmad, Khan Shahzada, Muhammad Imran Ahmad, Fayaz Khan, Yasir Irfan,
Badrashi, Sajjad Wail Khan, Noor Muhammad and Habib Ahmad suggests using barytes as fine
aggregates. Being a heavy mineral with specific gravity from 3.5 to 4.5, and also being abundantly
available in different parts of Pakistan, barytes are suggested for use. Radiation shielding ability of
baryte concrete is studied experimentally for being employed in optimization of thickness of radiation
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therapy bunkers. The mechanical properties of the concrete were also studied with water cement ratio
0.30 to 0.45. The potential of radiation shielding of high-density concrete is observed by testing the
concrete with a radiation source that is Cobalt 60. The results sugge smg barytes as fine

This article suggests to employ galena to improve the shielding of radiation
of lead. Two types of concrete mixes were produced one being a normal‘con e other is

of galena is used to produce 1800 grams of galena concrete. The dens
kg/cubic meters. To measure the shielding of gamma radiation, the
The samples are subjected to gamma radiation beam radiated fro
60. The measured thickness of concrete samples made with gal
normal concrete. This also has significantly more
centimetres compared to normal concrete [5]

atio is kept as 0.25.
Theratron Cobalt
esser than that of
500 kg per cubic

This article speaks the concerns over aged power stations i s that cement pastes and
aggregates behave differently over a certain period of : ged exposure of radiation,
their behaviour changes, cement paste contracts in cer,
concrete and eventually cracks. This reduced volu
because of the heat of radiation. The reduction in
evaporation of water molecules due to exposure of

rbalanced fully by expansion
ent paste can be attributed to
. But there is an expansion in

reduction in volume can be said as the main age occurred in cementitious materials due
to exposure of radiation. The author also
occurred in concrete due to radiation exposu

barytes, magnetite, goethite and serpeftine,by addlng 10 percentage of fume of silica, 20m percentage
of fly ash and GGBS of 30 p
of hard concrete after twenty

layers and an j
These precas

4 of about 90 to 91.2% is used for the purpose of shielding. It has a density of 4.2
The barite shielding boards are characterized as BSB 002, BSB 003 and BSB
005. Each with protee ayer thickness of 15,25, 37 mm respectively. The attenuation properties of
three BSBs are found outiusing TUV NORD. X rays are passed on the BSBs using Xray tubes with
100kv, 140kv, 200 kv, 250 kv, 300 kv voltages and gamma rays are subjected using a cobalt 60
source. The impact of radiation is measured with and without the boards. The results show that for
Xray radiations of energies around 100 kv, barite shielding boards BSB 002 can replace 2 mm thick
lead plates. Similarly, BSB 003 can replace 3 mm lead plates and BSB 005 can replace 5 mm lead

tons per cubic
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plates. Also, these shielding plates are superior to 3,5,7 mm lead plates when it comes to gamma ray
shielding from CO-60 gamma ray source [8]

In this experiment, high density concretes are designed such that the para
determined for various radiations by employing Monte Carlo Simulation prag

of absorption are
N T4 code. For

chromite (FeCr204), barite (BaSO4), titanium oxide (TiO2), hematite (Fe i ite (FeO (OH)
nH20), aluminium oxide (AI203) materials. Calcium Aluminate Cement (CAG).i i

developed concrete is worth to be employed to shield ra
made, one a normal concrete mixture and the other with
tested at ambient temperatures and heat exposure. The te
is rai range of 300, 450, 600 and
re is maintained at the required
tested samples, the mass of the
that by employing magnetite

800°C. For ensuring even temperature in the specim
level for 1 hour before cooling. In order to determine
specimen was measured before and after heating.

is widely used. In the previous years,
gamma radiation. The article aims in the
production of high-density concrete agai f ron radiion using galena and tourmaline.
intensity of gamma photons is measured usi ‘ pased ionizaon chamber on a therapy unit of
Theratron 60Co. An Am-Be source i or measurlng the characteristics of neutron shielding. The
transport computer code of used to study various thicknesses of shields and the
intensity of radiation. The co .2 g/cm3 in density. The strength of compression
in the concrete is calculated as .“The HVL of the concrete samples is 2.72 cm for
Cobalt 60 gamma rays. This is lesser y concrete (6.0 cm). The HVL for photons derived
from MC is 2.77 cm with the same is in a good agreement with the data obtained from
experiment. The concrete has grea tron shielding of up to 10 mes compared to the reference
concrete. Hence this concréte ive@ in shielding of radiation.

and 137Cs ig sed as gamma radiation sources; 241AmBe is used as the source of neutron.
A tube of BE3 i ion.The radiation intensity is measured and coefficients of attenuation

gth. In this article, the author prepares 15 different types of heavyweight concretes
acrete, barytes included concreted and concrete with mixture of them in different
rates and investigate behaviour against gamma rays. The concretes are produced in five series,
each series having five types of concrete. In concrete series A, the whole aggregates are normal
aggregates. If the series is called B, the whole aggregates are barytes. In the series AB, the coarse
aggregates are barytes and fine aggregates are normal. If the coarse aggregates are normal and fine
aggregates are barytes, this is referred as BA. When half the aggregates are normal, half of the
aggregates are barytes, this is referred as K. In each series, there are five samples on the basis of water

mcludmg ording
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cement ratio. The samples are cylindrical samples of dimensions 15*20 cms. Tests for ultrasound
velocity, unit weight, Schmidt hardness, compressive strength were carried out. It is found that the
strength of compression of B type concrete is low compared to A type cé e. It is suggested that a
wec ratio of 0.51 is suitable for heavyweight concrete. The concrete at wc rati@ gives the highest
compressive strength.

3. Conclusion
Thus from all these studies , we conclude that ,if the density of the conc g It becomes
effective in shielding different types of radiations. The overall density of the ncreased by
using aggregates with high densities.
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