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Abstract

This report is made for study and development of design of
concrete for nuclear institute. The institute analyzes and

compares the differences between ACI 318-11, the standard

of general concrete design, and ACI 349M-13, the standard of
heavyweight concrete for nuclear radiation protection.
Nowadays nuclear power has been used in medical and other
applications. Nuclear power plants where generating nuclear
power including gamma rays and neutrons is harmful to the
environment if there is leakage from the plant. In order to
prevent the gamma leakage from nuclear power plants, we
have dedicated our efforts to gamma attenuation coefficient,
design of concrete mixture and thickness of radiation
shielding. In this work, we analyzed and compared the
correlation of intensity and gamma attenuation coefficient
from the different gamma sources which are Cs-137 (662
keV), Co-60 (1174 keV) and Co0-60 (1332 keV) depending on
specimens’ density. There are two factors for gamma
attenuation coefficient; density of shielding materials and
intensity of gamma sources, consequently, the gamma
attenuation coefficient is estimated. Moreover, the variation
of mixture proportion of heavyweight concrete based
materials are produced to achieve the appropriate density of
gamma shielding. Punching deformed bar. Here, the materials
used in gamma applications are differentiated from typical
concrete materials including punching deformed bar, barite
and chromium slag from industrial waste disposal plants in
Thailand. After the concrete composition is designed, the
gamma attenuation is determined and used for shielding
thickness determination for gamma radiation protection and

fit to the standard
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AzNa%

USunmuaznan 20 52 58 68

PercentSolid(%) 2 52 5.8 6.8

T-Cr(mg/kg) 359,400 284,100 204,300 176,600
Cu (mg/kg) 383.3 156 5,571 314.9
Ni (mg/kg) 32.48 <0.001 <0.001 <0.001
Zn (mg/kg) <0.002 <0.002 <0.002 <0.002
Mn (mg/kg) 510.3 202.1 241.9 2225
Cd (mg/kg) <0.001 0.256 0.186 <0.001
Pb (mg/kg) <0.004 <0.004 <0.004 <0.004
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ACI318M-08 ACI349-13

1. Taefuudazdassaandasnudarimuai 1.1nilan ACI318M-13

Aendaasit 1.19flau ACI318M-13
(n.) Portland cement: ASTM 150;

(2) Blended hydraulic cements: ASTM C595
laisan Type 1S (>= 70), Felaildidun
asdsznauvanlunsseausananwnia
Tassas;

() Expansive hydraulic cement: ASTM
C845;

(3) Hydraulic cement; ASTM C1157;

(?) Fly ash and natural pozzolan: ASTM
C618;

() Ground-granulated blast-furnace slag:
ASTM C989;

() Silica fume; ASTM C1240
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1 2 3 4
sand + Barite + Deformed Chromium + Deformed Chromium +

Mix design limestone bar bar Barite
fc 40 40 40 40
for 49 49 49 49
Slump (mm) 25-50 25-50 25-50 25-50
Max size of aggregate (Gmax) 19 12.5 12.5 9.5
Water (kg/m®) of concrete 190 199 199 207
air content (%) 2 1.5 1.5 2
WIC, by mass 0.4 0.4 0.4 0.4
weight of cement 475 498 498 518
Dry-rodded unit weight 0.66 0.59 0.59 0.5
weight of coarse aggregate (kg) 1056 944 944 800
volume of water (m®) 0.19 0.199 0.199 0.207
volume of cement (m®) 0.15 0.16 0.16 0.16
volume of coarse aggregate (m®) 0.39 0.12 0.12 0.19
volume of entrapped (m?) 0.01 0.01 0.01 0.01
volume of fine aggregate (m®) 0.26 0.51 0.51 0.43
weight of fine aggregate (kg) 673.67 2150.56 1536.11 1284.71
coarse aggregate (moist) (kg/m®) 1077 963 963 816
fine aggregate (moist) (kg/m®) 714 2280 1628 1362
absorption of coarse aggregate 0.50 0.05 0.05 0.05
absorption of fine aggregate 0.70 0.08 0.08 0.08
add water 138 53 90 115
Total (kg/m®) 2405 3793 3178 2811
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S.G components

Mix Design 1 2 3 4
Cement 3.15 3.15 3.15 3.15
Air 1.00 1.00 1.00 1.00
Coarse

aggregate 2.68 7.80 7.80 4.20
Fine

aggregate 2.64 4.20 3.00 3.00
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Linear attenuation coeffecient (cm”-1)

y=0.0729x
R’ =0.9996

28

12 1 6 18 A
Linear attenuation coefficient (cmA-1)
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