
typical high resolution gamma spectra of the prepared samples were measured using a 
typical high resolution gamma spectrometer based on a shielded HpGe detector. The 
spectrometer was calibrated for energy and efficiency over the experimental energy 
range 186 – 2700 keV using IAEA reference materials RGU-1, RGTH-1 and RGk-1. 
GANNS software was used to analyse the photopeaks. The measured average specific 
radioactivity concentrations of 226   Ra   series 232   Th and 40 K in the clay bricks were35, 69 
and 604 Bqukg-1 respectively. For cement bricks these values were 17, 42 and 525 b kg -  1  
The corresponding world average values are 50, 50 and 500 b kg -  1   for the said 
radionuclides. 
 
All three radioonuclides were greater than the world average in clay bricks measured 
from Mahiyangana. Clay bricks from Ampitiya, Anuradhapura and Nikaweratiya 
measured values less than the world average for all three radionucludes. Data on 
concentrations of natural radionuclides can be used to determine dose rates in relation to 
building materials. 
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Gamma dose rate in natural radioactivity of bricks of different local regions 
 
Natural building materials act as sources of radiation and also shields against outdoor 
radiation. The indoor radiation comes mainly from the activity concentration of the 
natural radionuclides of the 238   U   series, 232   Th series and 40 K in the building materials. 
Estimated absorbed dose rates in air within masonry dwellings is reported to be  
80 nGy h-1. The objective of the present study was to estimate the radiation hazard due 
to natural radioactivity in bricks and to calculate the gamma radiation dose rate from the 
bricks used in Sri Lankan buildings. 
 
Specific activities of the natural radionuclides in sixteen clay and four cement brick 
samples collected from kilns in different areas in Sri Lanka were analyzed by gamma ray 
spectrometry. The gamma radiation hazard associated with these bricks was assessed 
according to the values of two different indices, Radium equivalent activity Raeq and 
Representative level index Iyr. In terms of the Raeq a criterion has been used to limit the 
annual radiation dose from building materials to 1.5 mGY. Raeq is convenient for 
comparing the specific activities of materials containing different concentrations of the 
radionuclides measured and the values ranged from 50 – 365 Bq kg - 1 in the samples 
measured in this study. 
 
Based on these values an annual external radiation dose ranging from 0.21 – 1.48 mGy  
y – 1 is calculated inside buildings constructed using bricks. Values of the sum of the 
three quotients for all studied brick samples ranged between 0.133 – 0.987 and 9is under 
the criterion limit of <1. The Iyr index can be used to estimate the level of gamma 
radiation hazard associated with the natural radionuclides in specific building materials. 
Thirteen of the clay bricks and one cement brick sample exceeded the upper limit of the 
representative level of the index, unity. 
 
Absorbed dose rates in air was calculated using coefficient values 0.0414, 0.632 and 0.461 
nGy h-1 per Bq kg -1  for 40 K, 232   Th  and  226Ra respectively. The values obtained are in 
reasonable agreement with the dose rate calculated using Raeq.  If the entire day is spent 



inside a typical masonry building the activity utilization index is unity by definition and 
is deemed to imply a dose rate of 80 nGy h-1 (0.70 mGy h-1 ). 
 
In the present study dose rate from the cement bricks is less than this value ranging 
from 0.35 – 0.57 mGy h-1 . However, 10 of the clay bricks gave a dose rate greater than 
this value. The highest dose rate measured was 1.475 mGy y -1 from Mahiyangana which 
is double the typical value 0.70 mGy y - 1. 
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Measurement of the effective dose in Hendala employing Thermoluminescent 
Dosimeters (TLD) 
 
Deposits of naturally occurring radioactive minerals occur along the South-West, West 
and East Coasts of Sri Lanka and radiation levels as high as 5.0 µSv h-1  has been 
recorded. The enhanced radiation levels are de to monazite which contains thorium – 
232. The objective of the present study was to evaluate the external  effective dose with 
Thermoluminescent Dosimeters (TLD in such an area Lif (Tl) Tl cards were pasted on 
walls at lm above ground level in seven houses along a 700m stretch near the beach at 
for 119 and 34 days respectively during Aug 1998 – Jan 199. The radiation dose 
measured in this area with a survey meter was on an average 5.0 (Sv/ h. The sensitivity 
and linearity of the TLDs was determined by an absorbed dose response study. TLD 
cards were annealed at 300 º C and read with a Harshaw 2271 TD detector. The reading 
charge signals were corrected to obtain the calibration factor. To obtain the dose 
response the TDLS were exposed to 0.2 – 10.0 mSv at the SSDL laboratory, Maharagama 
Cancer Hospital. 
 
The effective dose rates measured in these houses ranged from 5.0-6.0 mSv/ y with an 
average of 5.4 mSv/ y. A resident who wore a TLD recorded having received an annual 
dose of 5.457 mSv. The annual effective dose received externally from terrestrial 
radionclides in normal background areas is 0.46 mSv. The high concentrations of 
Thorium present in this area can give rise to the measured higher external doses. 
 
 Natural radiation areas are defined as fall below or equal to two times the an=verage 
global annual effective dose from all natural source, and are <5 mSv/ y. as results in this 
study are only limited to external exposure from terrestrial radionuclides this area 
would be categorized as a medium level natural radiation area. 
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Radiation exposure in a typical room constructed with locally available bricks 
 
The presence of radioactivity in building materials can be a potential heath hazard, both 
from external exposure to gamma and beta radiation and internal exposure resulting 
from inhalation of radon. Indoor radiation comes mainly from the activity concentration 
of the natural radionuclides of 238   U   series, 232   Th series and 40 K in the building 
materials. This work presents a theoretical calculation of the radiation exposure due to 
natural radionuclides in bricks used to construct a standard room. 
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