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Fig. 1. Modified aggregate grading diagram
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Table 1. Chemical composition of iron pellets
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Fig. 2. Iron pellets and powder used in the mixing design
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Table 2. Specifications of type 1 cement used in the mixing design
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Table 3: Micro silica powder specifications
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Table 4: Polycarboxylate Superplasticizer Specifications
pH
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Table 5. Naming of samples and material compositions in one cubic meter
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Fig. 4. Location of the gamma source and detector, and the position of the specimen and protective concrete
cover.
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Table 6: Compressive strength and density of concrete samples
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Fig. 5. Ratio of the density of specimens to the density of the control sample
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Fig. 6. The ratio of the compressive strength. of specimens to the compressive strength of the control sample (28
days)
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Table 7. Gamma-ray transmission through the specimens
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Fig. 7. Amount of radiation transmitted through the samples relative:to the control sample
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ABSTRACT
With the increase in demand for electricity generation from nuclear energy and the use of radioactive

materials for defensive or peaceful purposes, the need for radiation protection from these materials has also
increased. One of the most common measures forstructural and protective functions is the use of concrete walls
as radiation shielding. The use of heavy aggregate in concrete can create a protective shield against harmful
rays such as gamma and X-rays. Due to its high atomiec'number and high density, iron pellets are a suitable
aggregate in heavyweight concrete. In this research, 25,75 and 100% of concrete coarse aggregates were
replaced with iron pellets, which had continuous grading and were in thesrange of coarse aggregate. At 28 days,
the compressive strength and gamma-ray shielding properties were evaluated. To improve the mechanical
performance of concrete, in some samples micro silica was added to the amount of 10% of cement weight. The
results showed that replacing all aggregates with iron pellets increases thedinear attenuation coefficient of
concrete by 38%. Although the use of micro silica has little effect on the shielding properties of heavyweight

concrete, it has improved the compressive strength of heavyweight concrete by 35%.
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