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Abstract

Currently, there are many benefits to using nuclear
energy. the use of radioactive materials to produce nuclear
energy releases excess energy in the form of radiation and
particles. Creating effective radiation leak prevention measures
is a good way to prevent potential hazards. In this research,
the focus will be on gamma radiation protection, which has
high penetrating power. Materials that are good for gamma

radiation must be very dense. Which considers the suitability of

the properties and the procurement of domestic sources of
materials, therefore we choose barite and collecting various
research data to use the equation to show the relationship
between the density of heavy mass concrete and the gamma
attenuation coefficient to analyze the proportion of the
designed concrete which had the bulk density in range of
2,485-3,715 kg/m3 to present into the concrete thickness that

can radiation protection at 50 percent and 99 percent.

Keywords: heavyweight concrete, barite, gamma-ray, radiation
shielding
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- llmenite (FeTiO3, with minor Mg and Mn)
- Limonite

- Magnetite (Fe304)
- Barite (BaSO4)
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Mix Proportions

Cementitious Materials Aggregate Total
Actual
Trial Mix No. W/C Iron Density
Water
Type | Ratio Aur 3/4"
Fly ash Natural sand
Cement 53U Barite Auu Barite
(kg/cu.m.) (liter/cu.m.) (kg/cu.m.)

1 340 85 170 0.5 700 0 0 1320 0 1080 3695
2 340 85 170 0.5 550 0 0 1320 0 1080 3545
3 340 85 170 0.5 400 0 0 1320 0 1080 3395
4 340 85 170 0.5 250 0 0 1320 0 1080 3245
5 340 85 170 0.5 100 0 0 1320 0 1080 3095
6 340 85 170 0.5 700 0 0 1320 0 1100 3715
7 340 85 170 0.5 700 0 0 1320 0 1000 3615
8 340 85 170 0.5 700 0 0 1320 0 900 3515
9 340 85 170 0.5 700 0 0 1380 0 1000 3675
10 340 85 170 0.5 700 0 0 1450 0 900 3645
11 340 85 170 0.5 700 0 0 1509 0 800 3604
12 340 85 170 0.5 0 0 0 1450 0 1280 3325
13 340 85 170 0.5 0 0 0 1410 0 1350 3355
14 340 85 170 0.5 0 0 0 1490 0 1215 3300
15 340 85 170 0.5 0 0 0 1320 650 0 2565
16 340 85 170 0.5 0 0 790 0 0 1100 2485
17 340 85 170 0.5 0 470 0 0 0 1100 2165
18 340 85 170 0.5 700 160 260 288 0 1080 3083
19 368.8 85 150 0.41 700 0 0 1320 0 1080 3703.8
20 354.4 85 160 0.45 700 0 0 1320 0 1080 3699.4
21 340 85 170 0.5 700 0 0 1320 0 1091 3706
22 340 85 170 0.5 700 0 0 1327.2 0 1080 3702.2
23 340 85 170 0.5 700 165 400 0 0 1080 2940
24 340 85 170 0.5 350 0 130 1320 0 1080 3475
25 340 85 170 0.5 350 150 0 1320 0 1080 3495
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Optimum
U thickness
W W
Total L] from HVL require
/1 from from Average
Density linearty from for
N =(- Juz
Trial Mix No. (thickness of B=t 3D0rox Alyu K .
p pprox. . avergae L 99%
A 1) In{110) equation cm )
(kgim’) | specimen =100 mm ) P fomula . ' : cm) radiation
cm ) R {cm )
{cm ) shielding
{mm)
1 3695 01301 0.2039 02840 02799 0.2559 27 210.54
2 3545 0.1448 0.1932 02690 02395 0.2339 296 22464
3 3395 0.1618 0.1821 02540 02048 0.2137 324 240.36
4 3245 01818 0.1705 02390 01753 0.1949 356 257.96
5 3095 02054 0.1583 02240 0.1500 0.1774 3m 277.78
6 3715 01283 0.2053 02860 02858 0.2580 268 208.77
7 3615 01377 0.1983 02760 02576 0.2440 284 217.88
8 3515 0.1480 0.1911 02660 02321 0.2297 302 22765
9 3675 01320 0.2025 02820 02742 0.2529 274 212.34
10 3645 01348 0.2004 02790 02658 0.2484 279 215.08
11 3604 01388 0.1975 02748 02547 0.2423 286 218.92
12 3325 01708 0.1767 02470 0.1905 0.2048 3.39 248.32
13 3355 0.1669 01791 02500 0.1966 0.2085 332 244 85
14 3300 01741 0.1748 02445 0.1856 0.2016 344 251.27
15 2565 03331 0.1099 01710 0.0864 0.1225 566 37263
16 2485 0.3615 0.1018 01630 00795 0.1148 6.04 391.56
17 2165 05155 0.0663 01310 00570 0.0848 8.18 48577
18 3083 02075 0.1573 02228 01481 0.1761 394 279.47
18 37038 01293 0.2045 02848 02825 0.2573 269 209.76
20 36994 01297 0.2042 02844 02812 0.2566 270 21015
21 3706 01292 0.2047 02851 02832 0.2576 269 209.57
22 37022 01295 0.2044 02847 02820 0.2571 270 203.90
23 2840 02344 0.1451 02085 01277 0.1604 432 301.02
24 3475 01524 0.1881 02620 02227 0.2243 309 231.76
25 3495 01502 0.18%96 02640 02274 0.2270 305 22969
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4. ayunan1saiiueu (Conclusion)
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Serpentine 24265
Limonite 34 {438
Goethite 358145
Barite a0 fsda
limenite 42t as
Hematite 46§52
Magnetite a6 952
Iron 658975
Ferrophosphorous 587163
Boron Frit 268128
Boron Carbide 25
Calcium Boride 25
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