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4.27E+03 2.83E+03 2.14E+03 1.07E+03
4.26E+03 2.85E+03 2.17E+03 1.04E403
@ 2021121 1101 5.17E+03 3.53E+03 2.38E+03 1.03E+03
5.35E+03 3.52E+03 2.41E+03 1.00E+03
5.32E+03 3.51E+03 2.37TE+03 1.04E403
@  2021.1.21  11:16 4.25E+03 2.88E+03 2.27E+03 926
4.16E+03 2.81E+03 2.22E+03 912
4.32E+03 2.85E+03 2.14E+03 985
I>»7U—F2 © 202L.1.21 1007 2.95E+03 2.06E+03 152E+03 867
HTEIAE 2.91E403 2.08E403 1.59E+03 849
2.89E+03 2.11E+03 1.63E+03 874
@  2021.1.21  10:19 2.48E+03 1.86E+03 1.34E4+03 745
2.64E+03 1.78E+03 1.335E4+03 721
2.73E+03 1.75E+03 1.30E4+03 726
= TR TR T 2021121 1332 2.23E+03 T.63E+03 T.09E+03 330
Site 4 HEE 2.36E403 1.54E+03 1.05E+03 364
2.33E+03 1.48E+03 1.00E+03 390
@  2021.1.21 1345 2.56E+03 1.65E+03 1.20E+03 379
2.58E+03 1.53E+03 1.15E403 380
2.56E+03 1.54E+03 1.14E+03 407
@ 2021121  14:00 2.41E+03 1.60E+03 1.14E+03 426
2.36E+03 1.60E+03 1.08E+03 381
2.42E+03 1.58E+03 1.06E+03 357
@ 2021121 14:11 2.07E+03 1.23E+03 952 385
2.02E+03 1.27E+03 954 414
2.04E+03 1.28E+03 979 390
S>Z70— T T 2021121 1427 2.06E+03 T.67E+03 T.15E+03 133
HERE 2.45E403 1.55E+03 1.26E+03 408
2.55E+03 1.53E+03 1.22E+03 429

X Site2 XA AR ML 5 mm K H
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Study on the radioactivity depth distribution survey in artificial

pavement surfaces and their effects on air dose rates

Hikaru Kobayashi

Graduate School of Engineering, Tohoku University - Associate professor

Key word: Artificial pavement surface, depth distribution of radioactivity, detailed measurement,
Radiation analysis, gamma-ray boundary conditions

Abstract

The radiation air dose rate of nuclear accident affected area in Fukushima consists of
gamma-ray emitted from radioactive cesium (hereafter refer to Cs) deposited and diffused into the ground
surfaces around the evaluate position. When residents return to the area after the evacuation order lift, it is
desirable to renovate or build a new building considering the radiation environment caused by the Cs of the
ground around the site.

The distribution of radiation air dose rate inside the building consists of gamma-rays incident
radiated from surrounding ground surfaces due to 137Cs and 134 Cs through the outer walls. The incident
gamma-ray vector profile is determined by the characteristics of surrounding ground surfaces and the depth
distribution of Cs. Thus, you can conduct an accurate indoor air dose distribution evaluation with the
appropriate boundary conditions of gamma-ray or Cs using radiation simulation code such as PHITS. The
ground surfaces existing in the area where residents are active are mainly composed of the exposed soil
surface, asphalt, and concrete surface, and it is required to clarify the Cs depth distribution of these
grounds to conduct the practical radiation evaluation. For exposed soil surfaces, Kimiaki Saito et al. have
shown that an exponential function approximates the depth distribution of Cs that penetrates the ground
over time. However, similar data on artificially paved surfaces in Fukushima are significantly lacking.
Therefore, in this study, we will take core samples of concrete and asphalt pavement in the evacuation
order area, and scrape the core in the depth direction, and measure the depth distribution of Cs.
Furthermore, we will take samples at the same location every year during the research period, investigate
changes over time, and aim to model the distribution of Cs in concrete and asphalt pavement in Fukushima
as well as the exposed soil surfaces. In addition to acquiring measurement data, this study also aims to
develop gamma-ray boundary conditions that apply to radiation analysis.

In the first year of this research, we established a survey method that does not cause
cross-contamination at each core depth. We also collected multiple concrete and asphalt core samples in
high-dose areas of Fukushima and conducted in-situ radiation measurements.
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