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Photon Transmittance Data Collection of Building Materials for Evaluating Radiation
Protection Capability of Buildings
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If a nuclear disaster occurs, we may evacuate indoor escape facilities and buildings such as houses as
avoid extra exposure doses. In order to evaluate exposure doses, it is necessary to estimate shielding
capabilities of the building materials constituting the sheltering facility. Therefore, photon irradiation
tests with three kinds of photon energy were carried out for Japanese familiar building materials in Japan,
and photon transmittance of each building material is acquired and summarized. As a result, it was found
that the shielding capabilities of composite walls and roofs which are widely used in a tree structure and
a steel structure were relatively low. And, difference of materials used for composite walls and roofs
resulted in a difference in shielding capabilities. For example, in the case of composite walls, the photon
transmittance of wall with lightweight concrete was lower than that of wall with ceramic-based siding
materials. Furthermore, photon transmittances of building materials added shielding materials became

lower and shielding capabilities were enhanced.
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KRR 2T 5 2 L IETE R, DFE D | BERHOEHRM 2 B8, BERT21EEN
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#F 1 By IrofEk (1/2)
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15 FH % Fir A ity
(g/cm?)

" R 180 mm #5775 D13, B 0.25%
g7V —h . 32.9
a7 Y — MNEEE 1.5 g/lem?

o FRJE 180 mm  #kf D13, KL= 0.25%
g7 ) — b o 40.5
a7y Y — MEE 2.0 g/om?
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LAEER—F 13.4mm
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A 12 mm
BRE= 7 Y—§F 100 mm
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ER 1 TAZ 7V RV—7 427 1.1 mm 1.17
TR v AR 0.97 mm
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# 1 By Aok (2/2)
#HZ A 4mm WE 4mm A 2.45 g/em? 0.98
= HZ A 8mm JE 8 mm I 2.45 g/em? 1.96
g H T A BE 193 mm £ 3 mm AHY 7.37
¥ 2 BINSEERA R
_ . . T B A
15 FH {4 Fir AN T
(g/cm?)
. 73— MR 1.2 mm X 10 £
BE 2 T A 3 11.9
5% 10 mm FH 4
B/ | BEX VAT — b #JE 1.4 mm 1.41
BAR/AE | BIEX v T AT v — b JE 5.9 mm 5.86
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#3 U A=HIERK

B DGR RO 1 it R

FEWERIMEL DL
MR 7L JE 7% (cm)

X H | B¥Cs | Co
gipa 7V — 1 EE LS GBIXEZRL) 21.16 0.007 | 0.123 | 0.222
gipar 7 U — 1 EE2.0 GEIXEARL) 21.18 0.003 | 0.074 | 0.152
g7 U — K~ EE25 GEBIREZR L) 21.23 0.001 | 0.040 | 0.099
a7 Y—h EE1S GBNXKR L) 18.06 0.024 | 0.150 | 0.265
ay7Y—h EE20 GEMIHRZL) 18.08 0.009 | 0.091 | 0.178
a7 Y—h EE2S5 GBIxERAR L) 18.13 0.002 | 0.049 | 0.116
BARE T GBINRESRZ: L) 12.30 0.607 | 0.781 | 0.842
BEaE2 GBI L) 20.63 0.332 | 0.568 | 0.671
BEBE 1+ 7 Ix— b~ v b 13.60 0.000 | 0.237 | 0.466
BEBE2+HT IR — b~ v b 21.93 0.001 | 0.171 | 0.370
AR 1 GEMX R 72 L) 1.88 0.842 | 0.924 | 0.946
AR 2 GBINKIR 72 L) 3.79 0.413 | 0.662 | 0.748
B 1+RTS*! Imm & 2.02 0.162 | 0.807 | 0.885
B 2+RTS*! Imm & 3.93 0.082 | 0.576 | 0.698
AR 14+ RTS*! 5mm J& 2.47 0.003 | 0.543 | 0.716
AR 24+ RTS*! 5mm J& 4.38 0.002 | 0.387 | 0.565
AR 14480 1mm & 1.99 0.141 | 0.807 | 0.888
AR 2+ 80 1mm & 3.90 0.070 | 0.577 | 0.701
AR 1487 Smm 2 2.44 0.001 | 0.509 | 0.708
AR 2+ 40 Smm JE 4.34 0.001 | 0.362 | 0.557
A7 A Amm JE GEIMXH 722 L) 0.49 0.855 | 0.927 | 0.948
A7 A 8mm & GEIKIHR 2 L) 0.97 0.732 | 0.861 | 0.901
AZ A 4mm JE+RTS*! 1mm & 0.63 0.164 | 0.807 | 0.885
AZ A 4mm JE+RTS™ 5mm & 1.08 0.002 | 0.545 | 0.719
7 A 8mm JE+RTS*! Imm & 1.11 0.142 | 0.750 | 0.841
777 A 8mm JE+RTS*! 5Smm J& 1.56 0.002 | 0.506 | 0.683
A A 4mm JE+ ) Imm JE 0.60 0.142 | 0.810 | 0.891
A A 8mm JE+ ) Imm JE 1.08 0.122 | 0.751 | 0.845
777 A 4mm JE+ 8 Smm & 1.04 0.001 | 0.545 | 0.710
777 Z 8mm JZ + £ Smm /& 1.53 0.001 | 0.506 | 0.672
T 7 A 1.93 0.006 | 0.540 | 0.703

KIRTS : Mg % v 7 A7 v — b
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R4 T Y A— 2 IR E OB RO B

MR L D
gy 7 J= (cm)

X | B7Cs | %°Co
£ 1mm J& 0.11 0.164 | 0.871 | 0.938
RTS*! Imm J& 0.14 0.192 | 0.866 | 0.930
£ 5mm = 0.56 0.001 | 0.550 | 0.748
RTS*! 5mm & 0.59 0.003 | 0.577 | 0.747
RN Sl AN 1.30 0.000 | 0.304 | 0.556

NKIRTS : MfiEZ v 7 A5 32— b
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x5 U A—FREROBFAE ORI & BRI

JE 7 Ic / Ico FRIEIIFREL (cm™)
B 7

(em) | x| 9¢s | 9Co | X# | ¥7Cs | Co
a7 U — b~ EELS 21.16 - 0.027 | 0.074 - 0.170 | 0.123
gih=r 27 U — b HEE2.0 21.18 - 0.014 | 0.045 - 0.203 | 0.147
gmar s U — K EE2S 21.23 - 0.009 | 0.033 - 0.221 | 0.161
ay7Y—h EE1S 18.06 | 0.015 | 0.105 | 0.197 | 0.233 | 0.125 | 0.090
ar7Y—h HEE20 18.08 - 0.052 | 0.116 - 0.163 | 0.119
ayv7Y—h HEE2S 18.13 - 0.035 | 0.081 - 0.184 | 0.139
BEEE 12.30 | 0.593 | 0.767 | 0.823 | 0.042 | 0.022 | 0.016
BERE2 20.63 | 0.327 | 0.478 | 0.596 | 0.054 | 0.036 | 0.025
BEBE 1+ 7 Ix— b= v b 13.60 - 0.201 | 0.410 - 0.118 | 0.066
BERBE2+HER T IR — b~ v b 21.93 - 0.137 | 0.304 - 0.090 | 0.054
=L 1.88 | 0.693 | 0.887 | 0.922 | 0.195 | 0.064 | 0.043
BAR 2 379 | 0.379 | 0.590 | 0.675 | 0.256 | 0.139 | 0.104
MR 1+RTS*! Imm J& 2.02 | 0.160 | 0.763 | 0.845 | 0.907 | 0.134 | 0.083
JEHR 2+RTS*! Imm J& 3.93 | 0.072 | 0.511 | 0.622 | 0.669 | 0.171 | 0.121
B 1+RTS*! 5Smm & 2.47 - 0.489 | 0.668 - 0.289 | 0.163
B 2+RTS*! 5Smm & 4.38 - 0.327 | 0.481 - 0.255 | 0.167
EAR 1+47 Imm J& 199 | 0.132 | 0.784 | 0.857 | 1.015 | 0.122 | 0.077
JEAR 2+ 47 1mm J& 3.90 | 0.063 | 0.519 | 0.624 | 0.711 | 0.169 | 0.121
JEAR 1+47 Smm J& 2.44 - 0.475 | 0.660 - 0.306 | 0.171
AR 2+ 47 Smm JE 4.34 - 0.305 | 0.480 - 0.274 | 0.169
HF A 4mm & 0.49 | 0.843 | 0.909 | 0.911 | 0.352 | 0.197 | 0.192
A A 8mm & 0.97 | 0.718 | 0.836 | 0.878 | 0.342 | 0.184 | 0.134
A A 4mm JE+RTS*! Imm /& 0.63 | 0.160 | 0.783 | 0.881 | 2.929 | 0.391 | 0.203
7 A 4mm JE+RTS*! 5Smm 1.08 - 0.516 | 0.661 - 0.616 | 0.385
7Z A $mm JE+RTS*! Imm 1.11 0.137 | 0.699 | 0.822 | 1.789 | 0.322 | 0.176
#Z A 8mm JE+RTS™! 5mm 1.56 - 0.471 | 0.650 - 0.482 | 0.276
A7 A Amm JE+ £ Imm JE 0.60 | 0.139 | 0.806 | 0.841 | 3.313 | 0.362 | 0.291
A7 A 8mm JE+ £ Imm J& 1.08 | 0.102 | 0.744 | 0.798 | 2.117 | 0.274 | 0.209
77 A 4mm &+ Smm & 1.04 - 0.488 | 0.651 - 0.691 | 0.413
77 A $mm &+ Smm & 1.53 - 0.445 | 0.631 - 0.531 | 0.302
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