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ABSTRACT

The purpose of this study is to derive a lead thickness calculation formula for direct-shielded doors based on
NCRP Report No.151 and IAEA Safety Report Series N0.47. After deriving the dose rate calculation formula for
the direct shielded door, this formula was substituted for the lead shielding thickness calculation formula to derive
the shielding thickness calculation formula at the door. The lead shielding thickness calculated from the derived
direct shielded door shielding thickness calculation formula was about 6% lower than that calculated by the
NCRP and TAEA secondary barrier shielding thickness calculation methods. This result is interpreted as meaning
that the thickness calculation is more conservative from the NCRP and IAEA secondary barrier shielding
thickness calculation methods and fits well for secondary beam shielding. In conclusion, it is thought that the
formula for calculating lead shielding thickness of the direct shielded door derived in this study can be usefully

used in the shield design of the door.
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Fig. 1. Schematic layout of radiation treatment room

without maze.

546



"J. Korean Soc. Radiol., Vol. 14, No. 5, October 2020"

o]

Eq. (D914 Eq. ) olele] A4t AR5S

)

H
sto] Atk A& ARt AAEL vt 2k
a, = 3.125x10-3=A4 FApe] FAfok 400 o HA

ol thk 1 m Agle] A=k ket F8= 4502 4t
date g T Adigks A& ol BaA
2 FAE 7] f1gelth Fe 400 ool L, g,
02501, 2L +d,02 WAsAh o714
ZAPAA ] e HEAQ SHAA Ho AL
Al 1600 ciis AHE3E & AARE O HAH<QL
ZAPA A Q) 400 e s A B Egit).

0]

fror

=

k

1.2 124 We] ¥ Abetel] 7|18k AFFE(D, 50
Ap wie] ¥ qbghel] 7)Q1% AFE A

Eq. 3)o2 FEHr)

wu,fa,A4,
Dysa = T 2R, (€))
=0.250.385.35 10 * X 1 %
w wd
4 W
=5.1x10"" s 4)
wwd

A7IM s fAE FAshs 2&0la, g, Y
o WiAHAIGrolH, 4 & B FdEE ZAMEA S
24 Akt A o]t}

Eq. 3)°l4 Eq. (4)+= OMH AL =St
sto] Aot A&k AL JAAES v 2

U5 025013, i 6~25 MVOlA 0.23~0.380] L&
HEHOR 0.38—% A&tk o, = XA W 5
28 e gk A E ¥ S HAG T 7HY By
el Zkel 5.35x10°% A}ﬁo}oﬂt} A, 1 mAE
2] ZAFOE7E 400 crrd W A Smoll A B Ak
HAL & 55 wote] ALt WA 1 ms
#8313t

13 A Wle] 9 kg 71Q1s A%E

(Dhrs)

= el | Abeke] 7]91% AdRE AL

h

21L& Eq. 5)E =9t

0.001 WU, Ca,A,

D, o= 5
his £, ®
=0.001x0.25x5.35x10" 3% 10 % QCVQV
w P wd
cw
5
=1.34x107°—— (6)

wwd

714 0.0010.1%)E F=Fadel 71es A%
= IMRTSIAFRZA] 210 B 7 o4
b N AN I R

&olaL,

1o do

AEzde g Pk g =
535%10°S ARESIQITE 4,5 A=A W ke
2 3

HoZ RFAOF 10 Moz AL

0.001 WC'U,
Dy = 2 )
dd
=2.5X10" CW
dwd

=2.5X 10*40—2W= 2.5 10*4ﬂ
dd dw + dwd
®)

4714 0, 02501t
15 AR Sofol A AFE A
AHAAY Eolol A NFE(Dy0)e Eq. (1),

3) 9k (N Fe2A Eq. (9), “LFAL Eq. (2),
@, 67 (8)°] Fo=A Eq. (10)°] % E‘r.

547



Calculation Formula for Shielding Thickness of Direct Shielded Door installed in Treatment Room using a 6 MV X-ray Beam

Dyrs=2.64X (D) 5+ Dysy+ Dy ps+ Dyyrg)  (9)

:2.64x(8.13x10*4%
dw + dwd
.y _5 CW
4 5
+5.1x10 5 +1.34x 10 "———
wwd wwd
_y CW
4

w wd

o714 2.64% SHAAISGOITE Eq. (10)9] ol
IMRTI A} 55 thdshd Eq. (11)°] f=%t)

s W
Dyg=2.64%(2.063x10 *————
s &+ d

w wd

w
22)

w%wd

+5.77x10"*

:(5.45x10’3

1.52 % 10*3)
dizu +d121’d

ez, W o

Table 1. C; and C, values according to changes in
IMRT factors

c G G ¢ q G
1 281x10°  1.38x10° 11 941x10°  1.74x10°
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Table 2. Calculation factors
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Table 4. Lead shielding thicknesses and dose rates at
the door

el D, «Sviw) Pb(mm)
5 0.1377 114.2
6 0.1884 119.8
7 0.2053 122.0
8 0.2225 123.0
9 0.2394 125.0
10 0.2566 126.3
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