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Abstract

At present, nuclear energy is used for power generation or industrial processes or medical and sanitation purposes.
However, to obtain nuclear energy, radioactive substances must be used which energies and particles are released. It is
released that adversely affects living organisms and their environment which takes a long time to decompose. Therefore, the
best protection against any possible hazard is to prevent the occurrence of radiation leakage. From several previous research
found that the concrete which used for radiation shielding has the property of high density or also known as heavy concrete.
This research will focus on protection against gamma and neutron rays. When we are considering domestic material sources
to find minerals suitable that can be used as a substitute for aggregates in making heavy concrete. We find that barite is a
suitable mineral for both procurement and properties for using in heavy concrete. We collect the data from 25 mixed
proportions in this experiment then we determine the relationship between the density of heavy-weight concrete and the
gamma attenuation coefficient. The results showed that the density of the concrete influenced the gamma attenuation
coefficient. When the density of the concrete increases, the gamma attenuation coefficient will be increased.

Keywords: Heavyweight concrete, Barite, Gamma and Neutron attenuation coefficients
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P T R, mfﬂ‘ﬁa 5 anivasdun (kg/m?) 1aTIMneU (ke/m?)
wan | (ke/m?) | (ke/m?) 009 (iterm?) | % Furu wulsd Auyu wulsd
(kg/m?) ualtn : v
1 340 85 700 170 0 0 1320 0 1080
2 340 85 550 170 0 0 1320 0 1160
3 340 85 400 170 0 0 1320 0 1240
q 340 85 250 170 0 0 1320 0 1320
5 340 85 100 170 0 0 1320 0 1400
6 340 85 700 170 0 0 1310 0 1100
7 340 85 700 170 0 0 1415 0 1000
8 340 85 700 170 0 0 1520 0 900
9 340 85 700 170 0 0 1390 0 1025
10 340 85 700 170 0 0 1470 0 950
11 340 85 700 170 0 0 1550 0 875
12 340 85 0 170 0 0 1460 0 1300
13 340 85 0 170 0 0 1410 0 1350
14 340 85 0 170 0 0 1510 0 1250
15 340 85 0 170 0 0 1320 1000 0
16 340 85 0 170 0 1025 0 0 1100
17 340 85 0 170 1025 0 0 0 1100
18 340 85 700 170 300 300 300 0 1080
19 368.8 85 700 150 1320 0 1080
20 354.4 85 700 160 1320 0 1080
21 340 85 690 167.5 0 0 1320 0 1091
22 340 85 690 167.5 1327.2 0 1080
23 340 85 700 170 410 410 0 0 1080
24 340 85 350 170 0 130 1320 0 1080
25 340 85 350 170 150 0 1320 0 1080
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A157991 3 ALRAY MFP, HVL, way TVL U8967081990Unse

Gamma ray from Cs-137 Gamma ray from Co-60 Gamma ray from Co-60 Neutron ray

(662 keV) (1174 keV) (1332 keV) (fast neutrons)
Mix

MFP HVL TVL MFP HVL TVL MFP HVL TVL MFP HVL TVL

(cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm)

1 3.80 2.64 8.76 5.03 3.48 11.57 541 3.75 12.45 14.10 9.78 32.48

2 3.58 248 8.25 4.81 3.33 11.07 5.08 3.52 11.69 13.76 9.53 31.67

3 3.86 2.68 8.89 5.13 3.55 11.81 5.49 3.81 12.65 14.31 9.92 3294

4 3.86 2.68 8.89 5.10 3.54 11.75 5.38 3.73 12.38 14.22 9.86 32.75

5 4.02 278 9.25 5.21 3.61 11.99 5.59 3.87 12.86 13.87 9.61 31.94

6 3.70 257 8.53 4.81 3.33 11.07 513 3.55 11.81 13.59 9.42 31.29

7 3.68 2.55 8.47 4.85 3.36 11.18 513 3.55 11.81 14.08 9.76 32.43

8 3.70 257 8.53 4.76 3.30 10.96 513 3.55 11.81 13.68 9.48 31.50

9 391 271 8.99 5.05 3.50 11.63 543 3.77 12.51 13.66 9.47 31.46

10 3.85 2.67 8.86 4.88 3.38 11.23 5.35 3.71 12.31 13.81 9.57 31.80

11 3.52 244 8.11 4.46 3.09 10.28 4.88 3.38 11.23 13.62 9.44 31.37

12 3.86 2.68 8.89 5.08 3.52 11.69 5.46 3.79 12.58 14.43 10.00 33.23

13 3.98 2.76 9.17 521 3.61 11.99 5.68 3.94 13.08 14.47 10.03 33.32

14 4.02 278 9.25 5.24 3.63 12.06 5.56 3.85 12.79 14.20 9.85 32.71

15 4.65 3.22 10.71 6.06 4.20 13.96 6.49 4.50 14.95 14.71 10.19 | 33.86

16 5.38 3.73 12.38 6.67 4.62 15.35 7.30 5.06 16.81 14.95 10.36 34.42

17 5.75 3.98 13.23 7.14 4.95 16.45 7.69 533 17.71 14.84 10.28 | 34.16

18 4.13 2.86 9.51 5.38 3.73 12.38 575 3.98 13.23 14.29 9.90 32.89

19 3.82 2.65 8.79 4.90 3.40 11.29 521 3.61 11.99 13.57 9.40 31.24

20 3.98 2.76 9.17 5.13 3.55 11.81 5.49 3.81 12.65 13.79 9.56 31.76

21 3.72 2.58 8.56 4.88 3.38 11.23 5.18 3.59 11.93 13.44 9.32 30.95

22 3.64 252 8.37 4.81 3.33 11.07 5.13 3.55 11.81 13.76 9.53 31.67

23 4.39 3.04 10.10 5.68 3.94 13.08 6.06 4.20 13.96 13.76 9.53 31.67

24 4.03 279 9.28 5.26 3.65 12.12 5.56 3.85 12.79 13.79 9.56 31.76

25 4.03 2.79 9.28 5.24 3.63 12.06 556 3.85 12.79 13.68 9.48 31.50

PNMIAIUMANAALVDS MFP, HVL, wag TVL ¥89 wandluansan 3

fM19819ARUNIATY 25 dndlunaNaInAFuUSEANSNNTAanNaU 4 a5y
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