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The diameters Dy and D: of the crank plug are 50 and 87.2cm, respectively, and the dimensions
of the compensational shield are U;=17cm, Us=1.4cm and Uy=U(=7.8cm for the concrete wall
thickness T=75em, and U,;=34cm, Us;=1.4cm and Uy=U;=15.6 cm for T=150cm.

Fig.6,11

Ratio of dose rates behind shield wall with and without cylindrical

offset plug calculated by G33-GP code for mono energy gamma-ray

(z1)
source.
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Ratio of dose rates behind shield wall with and without cylindrical
offset plug calculated by G33-GP code for mono energy gamma-ray

Here, W=bcm and 6=0° .



Ratio

(508)

Uy=29.8cm Compensalional shleld
= MeV with without
Up=2.26em % . 5
Uz=Uq 1 A a
=7.73cm g M v
6 10 * o
10° - —

/

—
- ~ Sy
n—un
10" ““‘\.f” -
L4
10"2 ] ] | | |
"0 {0 20 30 40 50 60
R (cm)

{c) T=150cm, Dy =30cm and Dp =55cm

Fig.6.14  (Continued)

Fig.6.15

Compensational shield
MeV with without
6 [ [e}
10 A A
10?1 =
- E
- P om N
Mt\ /MA\
- —
o' \Q"D/ E
e F / N
= - O a A\O 1
* A/ s |
0
WE o 11
- eoe / N ]
: A“\o 2 R
i \/ ]
10" | ] |
-20  -10 0 10 20

X (cm)

Ratio of dose rates behind shield wall with and without offset slit

calculated by G33-GP code for mono energy gamma-ray source.

T=150cm, V=5cm,

6=0°

» Uy=26cm, U,=U;,=1.7%cm and U,=3.68cm.

Here,

L0T



108

(506)

7R 1EEHY I N EEBEICESIT2EMEBREOYR
1EES 2 FMdEay 2y - hERBOX Y A ICKBERGE (AT, SMERiE)
AR ALK ISEEBHREORMLERFFAEHVWVEAERCIS>THLANMNIT . ZERI
JRRAWMEAEREZICTH B> 2. EREE%Fig.7. 1KY . 1ER#IX Y hoAOsh
LERRAHEDONS550cafh =2ERAP LB EORKICEAEL., COEEEBMOREL
LTERAPSIVI Y — FEBBICR->TAEA AL XBMOEAA. EAAEYROES
M. ¥7 OB 1HPLBICH->EREZMTRRT 2., EBBRRELEIREAR LD
L LTEHEZ S, ERAOPLRE ZBML O T A EFig. 7.2LRT EDKK0° .
+20° O3FWMELLE. BRIV RXA-IDHI2EBL2VWEBICOVWTITFW, U A—
2D H HEHE % Narrow beam B, T U A - X D \WEHE % Broad beam ¥ 2 H.3. Fig.
7.31CNarrov beam B X Broad beam RO BB HICHS T I2MBRHYHERT. ¥
NOWHEIL20cn X 20coDEHT. B1. 2HORE. HASK. MHKESED TESRR
Fig. 7.2l TBYTH 2. BMEBRERIARICRT LDICA. B. C, DOoTuy sk
ST, BREUEBEOHRIIB2IHAORERL BT I LICLYITI L L. RITR
TEREOBMMEMGRES X CHREBEO 2 VHBRICOVWT. B2HF 7 ML E
DRHBEE S CaSO, MBI BH (MTREE|MBIBUD200S) *HVWTHELE.
(1)#B4RA :
ATav V&
B. C, DYay¥:avsy-%k
(2)#®4B :
B7uoy &
A. C. DFayr:avd1)—F
(3)®RC :
C7ay 7 &%
A. B. D70y :av2r2y—Fh
(4)BRD
D7y &
A. B, C7oy2Z:ayry—-4
(B)BRBC :
B. C7uav 7 : &
A. D7gyZ:ayry—»~K
(6)IRABCD :
A. B, C.D70v” : 8
(7)BRN :
A. B. C.D7agyr:avsy—h
Fig. 7.3 88 2 I A 2 bl LD X =45, 60. T5cric B 2R BEHH R RT.
Table7. 1IC X 2 I, X =75cn. Y=0cn, Z=75cnT D& MEMAH % FEAEE L 550K
Bk UBKEBEICE T 3REROEERT .
BRMEBEOERYDREIROEYTHS.




1) Narrovw beam ER
(LDBRARE20 BELSWTEBREORMESRSLS, LML, 0° EEICEIT
AHRIENITH B,
(2)IKB CHREBEEIET TS, EEL. ERBEFTECEET I eRICHLT
BBARDA 7Y FRAY y M ZEBBEOERTHL M EOILEYTH 3.
(B)ERCWEHO0® | £20° D2TORBI W TERBEEOREARON S,
(4)/kDWRO° . —20° KEEICHLTHYTH 5.
(B)RABCDIX:20° EBEKHLTHYTH S,
2) Broad beam ¥
¥OLEDbYOBBRERBRIAB2HAOKRBRRICKELESL, BIRABCDLE
KDTCHLTOAERE CHMEREDIE NNarrov bean ERICHATHEFICHDLDAT
AR

ZHhAEDERBEMNS. 1ERMY Y NAE. BicRliBosvyF—a—F—EicHK
MEERERITBAZILICE YV ERBEEDRENICNLEEZZLOTEIZLAEHS MR

Ote

Shield Door Shield Wallwith
Experimental  (Iron & . Two- Legged Duct
Hole — | Heavy Mortar)  Collimator X
‘ (ll_ore W — gs / (Concrete )
(405" x344'x607) g 3
203 ’ 8N %
T No. 1
N < Pool ==
(Water)p" 7~
/ 150 150 311.8
( Air)
550
Core Tank { Concrete ) . |
{ Dimensions in cm)
Fig.7.1 Experimental arrangement for gamma-ray streaming through tvo-legged
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— * Broad beam experiment ]
- o /O, © Narrow beam experiment-
- // o 0 '\gbmwwmwniABCD =
Y=0cm 7]
s 2=0cm .
i 8=0°

= _

L 108 | =

L - ]

| .

E - /. o O :

@ i g |

s |/ -

—* |
el 3 \

s 10°F E
- o \\c -
S N

o o 1
. o Na -
// N
4 ° ™
IO Q { | ] | | | | (l)
-80 -60 -40 -20 0 20 40 60 80
X (cm)
Fig.7.3 Dose rate distribution in front surface of shield wall with
tvo-legged duct
Table7.1 Ratio of dose rate in second leg at X=75cm. Y=Ocm., Z=75cm

vith and without compensational shield

1. Narrov beam experiment

Configuration
] A B C D BC ABCD
0° | 0.946 1.45 0.881 0.832 1.43 1.42
20° | 0.679 1.02 0.906 0.9833 0.910 0.516
-20° | 0.477 0.987 0.338 0.645 0.388 0.131
2 . Broad beam experiment )
Configuration
] A D BC ABCD
0°| 0.885 0.659 1.07 0.839
20° | 0.612 0.839 0.940 0.355
-20° | 0.789 0.293 0.814 0.167
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Fig.8.1 Example of compensational shield for straight duct and critical

directions of incident gamma rays
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Fig.8.2 Experimental arrangement of straight duct with compensational shield

Table 8.1 Elemental composition of concrete

(g/em®)
H 0.015 S 0.0020
C 0.0083 K 0.038
(o] 1.199 Ca 0.154
Na 0.039 Ti 0.0045
Mg 0.014 Mn 0.0012
Al 0.129 Fe 0.052
Si 0.714 Ba 0.0026
|3 0.0014 Density 2.374
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Table 9.1 Compositions of materials used in

Monte Calro Calculations

Material Density Element Composition (in units
(g/cd) of 10**atoms/af)
Concrete (43 2.26 H 13.75
0] 45,87
Al 1.743
Si 20.15

(s9)

Iron 7.88 Fe 84.9
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(517)




