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Room Planning and Shielding Barriers for"the Diagnostic, Theraputic Apperatus
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Fig. 40. Broad-beam transmission of x rays through
concrete, density 2.35g/cms. 50 to 300kV;
half-wave generator; tungsten reflection
target; total beam filtration lmm alumini-
um at 50kV, 1.5 at 70, 2 at 100, and 3 at
125 to 300. 400kV: constant potential gen-
erator; gold reflection target; 3mm copper
total beam filtration. Ordinate intercepts
are 2.7 at 400kV, 2.4 at 300, 1.6 at 250,
1.02 at 200, 0.6 at 150, 0.45 at 125, 0.32
at 100, 0.24 at 70, 0.19 at 50.
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Fig. 41. Broad-beam transmission of x rays through
lead, density 11. 35g cm®. Constant potential
generator; tungsten reflection target; 2mm
aluminium total beam filtration. Ordinate
intercepts are 3.3 at 200kV, 2.1 at 150,
1.1 at 100, 0.7 at 75, 0.3 at 50.
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Table 20. Primary X-ray Beam Shielding Requirements for 0.1 rem per Week®

T, e ot e &

min per week? 1m om 4m 8m Im 2m 4m 8m

50 500 0.04 0.03 0.02 0.01 3.4 2.5 1.6 0.9
125 0.03 0.02 0.01 0.01 2.5 1.6 0.9 0.4
30 0.02 0.01 0.01 0.01¢ 1.6 0.9 0.4 0ed

8 0.01 0.01 0.01c  0d 0.9 0.4 0ed 02
75 500 0.10 0.08 0.05 0.03 9.7 7.4 5.0 3.0
125 0.08 0.05 0.03 0.02 7.4 - 5.) 3.0 1.2
30 0.05 0.03 0.02 0.01 5.0 3.0 1.2 0.2

8 0.03 0.02 0.01 04 3.0 1.2 0.2 04
100 1,000 0.24 0.19 0.14 0.09 17.0 13.6 10.4 7.1
250 0.19 0.14 0.09 0.05 13.6 10.4 7.1 4.1
60 0.14 0.09 0.05 0.03 10.4 7.1 4.1 15
16 0.09 0.05 0.03 0.01¢ 7.1 4.1 L5 0od
150 1,000 0.30 0.25 0.19 0.14 25.5 21.1 16.8 12.3
250 0.25 0.19 0.14 0.09 21.1 16.8 12.3 8.0
60 0.19 0.14 0.09 0.05 16.8 12.3 3.0 4.0
16 0.14 0.09 0.05 0.02 12.3 8.0 4.0 0.8
200 40, 000 0.66 0.58 0.51 0.43 46.3 41.0 35.9 30.6
10, 000 0.58 0.51 0.43 0.35 41.0 35.9 30.6 25.4
2,500 0.51 0.43 0.35 0.28 35.9 30.6 25.4 20.1
625 0.43 0.35 0.28 0.20 30.6 95.4 20.1 15.0
250 40, 000 1.26 1.09 0.91 0.74 51.8 46.5 41.0 35.4
10, 000 1.09 0.91 0.74 0.59 46.5 41.0 35.4 29.8
2,500 0.91 0.74 0.59 0.44 41.0 35.4 29.8 24.1
625 0.74 0.59 0. 44 0.31 35. 4 29.8 24.1 18.6
300 40, 090 2.38 2.04 1.70 1.36 58.4 52.5 46.3 40.2
10, 000 2.04 1.70 1.36 1.04 52.5 46.3 40.2 34.0
2,500 1.70 1.36 1.04 0.76 46.3 40.2 34.0 27.8
625 1.36 1.04 0.76 0.52 0.2 34.0 27.8 21.9
400 40, 000 4.05 3.49 3.02 2.50 65.0 59.0 53.0 46.8
10, 000 3.49 3.02 2.50 2.02 59.0 53.0 46.8 40.6
2,500 3.02 2.50 2.02 1.54 53.0 6.8 40.6 34.4

625 2.50 2.02 1.54 1.12 46.8 40.6 34,4 28.5

2 This table is constructed from the transmission data in Figs. 40—42. Air attenuation is not taken into account.

b Shielding is calculated for the exact fractionof the initial workload required by the " layout of each section of the
table.

¢ The apparent inconsistency between the lead and concrete requirements is due to the use of transmission data for a
contant potential generator in the case of lead and a half-wave generator in the case of concrete.

+4 May not apply if the total beam filtration is less than that specified for the transmission data in Fig. 40 or 41.



Table 21.

BHE 2W 3 BERRES Rt e
Scater and Leakage X-ray Shielding Requirements for 0.1 rem per Week®

Potential

Effective wo-

cm lead required at
source distances of

cm concrete required at

source distances of

rkload, mA,

kV " minper week®  Im 2m 4m 8m 1m om 4m 8m
50 500 0.02 0.01 0 1.0 0.3 0 0
125 0.01 0 0 0.3 0 0 0
75 500 0.06 0.02 0.01 0 3.1 1.1 0.1 0
125 0.02 0.01 0 0 1.1 0.1 0 0
30 0.01 0 0 0 0.1 0 0 0
100 1,000 0.08 0.04 0.02 0 5.5 2.7 0.3 0
250 0.04 0.02 0 0 2.7 0.3 0 o
60 0.02 0 0 0 0.3 0 0. 0
150 1,000 0.11 0.06 0.03 0 8.9 4.9 1.3 0
250 0.06 0.03 0 0 4.9 1.3 0 0
60 0.03 0 0 0 1.3 0 0 o
200 40, 000 0.40 0.32 0.24 0.16 26.9 21.6 16.4 1.3
10,000 0.32 0.24 0.16 0.09 21.6 16.4 11.3 6.4.
2,500 0.24 0.16 0.09 0.04 16.4 11.3 6.4 2.0¢
625 0.16 0.09 0.04 0 1.3 6.4 2.0 0
250 40, 000 0.78 0.61 0.45 0.28 30.6 25.1 19.4 13.9°
10, 000 0.61 0.45 0.28 0.14 25.1 19.4 13.9 8.5
2,500 0.45 0.28 0.14 0.05 19.4 13.9 8.5 3.4
625 0.28 0.14 0.05 0 13.9 8.5 3.4 0
300 40, 000 1.51 1.18 0.84 0.52 34.8 28.7 22.6 16.3:
10, 000 1.18 0.84 0.52 0.25 28.7 22.6 16.3 10.2:
2,500 0.84 0.52 0.25 0.07 22.6 16.3 10.2 4.6
625 0.52 0.25 0.07 0 16.3 10.2 4.6 0
400 40, 000 2.33 1.85 1.37 0.91 40.8 34.7 28.7 22,5
10, 000 1.85 1.37 0.91 0.54 34.7 28.7 22.5 16.2.
2,500 1.37 0.91 0.54 0.23 28.7 92.5 16.2 9.6-
625 0.91 0.54 0.23 0.02 22.5 16.2 9.6 1.5

2-This table is based on the irradiation characteristic given in the text and is constructed from the transmission data
in Figs. 40—42 and from Table 16. Air attenuation is not taken into account.
b Shielding is calculated for the exact fraction of the initial workload required by the layout of each section of the

table.
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Fig. 2. Lay-out for a 20MeV accellerator installation. concrete density 2.35.
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9l SESES 3o (ICRP Publication-16, (34), (123))
HWAFTe] glebd ¢ &K (Border Line)ol]l Hstsi
Eik(Radiatién Zone)ol et ERetm A Hell = Fle]
A7 e A ERES RES L Hfih BREN BE
7} whed sof ok et

5. Hftt 2B H(Other Building Materials)

BERGER BEENE 2 HEY FETERS B
E7 55 75 BHEY HESL 7] dEd 5 4
5 WAL 5 g

Z 20MeV HTY olvlA& 2+ X#el B 3
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wWEEE o3 ZoH(W. Winder).

Peak Energy in MeV
00 20 30 40
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(density 3.2) 0.98 0.93 0.82 0.75
Iron
(density 7.9) 0.91 0.86 0.75 0.67

4%3] barytes concretex 15~20MeVol 4 U2
7t Eot.

6. htEF HR{(Neutron Production)
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“N(r - n)©N 10.5MeV 10. Imin
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¥ sfel wel 47 oE K2 ez s K

FHEEETEE(Cross Section), $EH adz =HEY

FJE¥E(Ventilation Rate)d] wie} 1] BEE HET
v}(International Journal of applied Radiation and:
Isotope, Vol. 22, 1971 pp.29~40. Brynjolfsson and’
T. G. Martin).
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8. BHEF¥(Toxious Gases)
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9. #&E:tAl(Dosimetry)

AR B 8RR BEY S IEEE &
el wel 2EsL 9 eMICPR Publication-15 (128)
(138)).
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Flot 2 PUFA |/E piEEEe) SAe 408 BX
ol Aol wel Wik #Ed A el H(ICRP Publication-
21 Fig. 40).
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