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Standard methods such as lumped mass models have been used in the assessment of seismic safety and
the design of building structures in nuclear facilities. Recent advances in computer capabilities allow the
use of three-dimensional finite element (3D FE) models to account for the 3D behavior of buildings,
material nonlinearity, and the nonlinear soil-structure interaction effect. Since the 3D FE model enables
more complex and high-level treatment than ever before, it is necessary to ensure the reliability of the
analytical results generated by the 3D FE model. Guidelines for assuring the dependability of modeling
techniques and the treatment of nonlinear aspects of material properties have already been created and
technical certifications have been awarded in domains other than nuclear engineering. The International
Atomic Energy Agency performed an international benchmark study in nuclear engineering. Multiple
organizations reported on the results of seismic response studies using the 3D FE model based on
recordings from the Niigata-ken Chuetsuoki Earthquake in 2007. The variation in their analytical results
was significant, indicating an urgent need to improve the reliability of the analytical results by
standardization of the analytical methods using 3D FE models. Additionally, it has been pointed out that
it is necessary to understand the 3D behavior in the seismic fragility assessment of buildings and
equipment, which requires evaluating the realistic nonlinear behavior of building facilities when assessing
their seismic fragility. In view of these considerations, a standard guideline for the seismic response
analysis method using a 3D FE model was produced by incorporating the latest knowledge and findings
in this area. The purpose of the guideline is to improve the reliability of the seismic response analysis
method using 3D FE model of reactor buildings. The guideline consists of a main body, commentaries,
and appendixes; it also provides standard procedures, recommendations, points of emphasis, and a
technological basis for conducting seismic response analysis on reactor buildings using 3D FE models.
In addition, this standard guideline will be revised as appropriate to reflect the latest knowledge.
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*%% USER WARNING MESSAGE 8152 (M3DCNTI1B)
BOTH BCTABL1 AND BCONECT HAVE THE SAME ID=1. BCTABL1 WILL BE USED INSTEAD OF BCONECT.
User Information: BCTABLI and BCONECT can have the same ID. In this case, BCTABL1 will be used instead of BCONECT

#%% USER FATAL MESSAGE 8146 (MCN1DATS)
For BCBODY1 ID = 1044, either no supported elements have been found in the deformable contact body or all elements
have been
specified in the contact body of another contact pair.

User Information: Every deformable contact body must contain some elements, supported by 3D contact capability.

User Action : Check contact modeling for errors in the input data entries, such as BCTABL, BCONECT, BCBODY1
and so on;
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COUNT . .. 2 .. 3 .. 4 .. 5 .. 6 .. T .. 8 .. 9 .. 10
660511~— GRID 328594 —27.55 15.8455218.5
660512- GRID 328595 -27.55 15.0481818.5
660513— GRID 328596 -27.55 14.2508418.5

1-13-2 AT FA PO a— v 7 O (MSC Nastran 2019)
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case01 12.634|  0.079 0.000|  0.000] 33.689 0.000]  0.000]  0.704
case02 10.881 0.092 0.000]  0.000] -34.153 0.000)  0.000] 0.723
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case01 12.634 0.079 0.000 0.000| 33.689 0.000 0.000 0.704
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ZZTLEBRINIA BRI ALHABERVBR NI RALBRA T 7T O#SG KM%
1 N 17 s

(1) BRI A

LM E TEMOmEIZTZENLENEE BEIC O W TR L RAEN - FEEs (W) #E
B) LT 5, &AM, AMommIIEY UEAE LTS,

2) BB N7 R L IHEE
BAR N T A LM E TEMOZEFHOE SIX,AEHE. RO S0 BB E L REN-
FlEEE (H#EES) 245, KETL—2R0WEIIe #6815,

3) BIBINIALBBRATT
BRFNTADOEEM KETL—RLEBRAT T L08R, X 4-13 ORINLE T
FRT kol rELs LTS,

r2 Rr3 R4 RS g6
m I I ST NE TR Y
/‘7 7 7‘7 7\ —;;g//@kﬁx:Yﬁﬁ%?xﬁﬁk
A | — R
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4.2 M
fEATET VX, BB 3L FERIC, BEO E TR 10Hz 28 % 5 17Hz 2

Frz@ZwmiRE e Lic, 2 MRPOLEBERME E TOMBEA v 21250 T,

HRETILDOA Yy a2 t0BEEZEEB L CHRTE L, SMIEHEIT 17THz LT &2 5
N, EEHMBOSIESEEFHVNEDICECRITTEBIT/NNIVWEHMLE, B, %
i 1x KARISMA i E TRk on-EMmtoErzE&E@HEICEHLEZLOTH

D, MBETFTLOETHRIERT S,
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5. EEET I

EERETNVOEEIT, BERABOEENE 5-1 12777 KARISMA & #FHI1Z X 5 H A
RETNOEEL —HTLHIICRELL, ARRETVOEELZERE 3 Rt FEM
ETNVDOREEFEEICHEST 2O O 2L TIZRT,

., BOEBEI 7o T HOEKREEZRD 12T oL TFHICIEY 015,
CROEEIZERICIEY 205,
CROBBEBICESELOESN Y FRELF-EBEEL»RET S,

NS
No. | Weight Sughc sectional | "omemtof No. | Weight walght sectiona) | oSt of
| wen o'i:z e inertia | W Io oy inertia
(x10%N-m?) A @ I(m% x10°%kN-m?) 4. @) I'(mY
1 30,760 710 ‘N“\
41.0 13,700
2 80,820 4130 \
83.0 51,100
3 86,110 483.0 1 93,200 330
188.0 70,600 110.8| 7.200
L] 86,400 200.0 12 | 158,100 379.0
1325 690,000 113.0 23,300
5 56.460 202.0 13 104,900 3110
1404 84,700 137.6| 23,500
-] 82,650 205.0 14 | 203,200 417.0
180.5| 105,000 139.2 23,400
7 81,700 302.0 15 126,500 3850
1832 112,800 1@.4' 23,600
8 82,900 304.0 16 | 139,500 33770
2235| 118,000 ~ 183.4' 20,600
] 340,200 964.0 \
3373.4| 000,600
10 220,300 503.0
Total 1,991,700
1.Building 2_base mat
Young's modulus £, 3.13x10° (kN/m®) Young's modulus £, 313x10” (kN/m’)
Shear modulus of elasneity G 1.31x107 (kN/m®)  Shear modulus of elasticity G 1.31x10° (kN/m?)
Poisson's ratiov 0.20 Poisson's ratiov 0.20
Damping factor 2 5% Damping factor & 5%

foundation ehape 56.6m(NS) x 50.6m(EW)
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6. MEET L
6.1 HEMM

ay 7 U — hOMPEITEREZKICHEE LZMEEZH VTS, KARISMA # 5 &2
X227V - ORMBEEZRG6-1ICT-T, ZOEEZHNT, X(G6.1)ED ¥ 7Rk
wRDDH, BEHIEE 6210, BRFIIXR 6 ICRINTWLEZAVWTWS, b %
FELOTEK 64T, T, Fio. AuHFF T, FEk 194 (2007 4) Hi ¥k 67 A B
U o FEHIFR AR 2D RCIEMBIED B EIX A Z & Hlr L7z,

W=

y 2 Fc (61)
4- Sife — H /. .
E =3.35x%x10 (24) x<60),(e Bwar 7 U— MDA - 18 < Fc<60)

ZZTCLE: Y% % (N/mm?) | Fe: @t EU¥EMRE (N/mm?) . v : 227 U —h
DR HEAARFEERE (KN/m’) |
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# 6-1 KARISMA #t#& #FH 2 L 2 FghE 2
Compressive strength
(MPa)
R/B Structure 50
Basemat 45
RCCV structure 50

#6-2 BRI DM OB E 2

Reinforcement strength
Tensile 3
Designation Diameter strength e I;?f: G
(mm) (MPa) (MPa)
SD35 <@ 25 350 205 000
SD35 2029 350 205 000
# 6-3  HiA DR B E K
Material properties of structural steel
Density ool Young's modulus,| Shear modulus of Tensile
i3 b Ec elastiaity. G strength
(i) (MPa) (MPa) (MPa)
7.8 (assumed) 03 205 000 79 000 240

F6-4 o s U — IR LB

Y IR A W B AR 2K KT Yol B AR &
E(N/mm?) G(N/mm?) y (kN/m?)
27 Y—F 3.13 x10* 1.21 X104 0.20 24.03%
B i 2.05%X10° — 0.30 77.0
7 2.05%X10° 7.90 X 10* 0.30 77.0

Xylk, a7 V- FPORMNMEKBEE»D 1LOEZWUETZMEET S,
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6.2 HuEW) M

A o PR IS . KARISMA #5350 8 i B of il o 1l 2R o0 F BLAR AT T W
DI EMitE (Mg 2L FY) & LTRE L, HESMmMEIL., —RoEEHIC
X0, MIWREIEE Gy R ERONTAKE2 imaEE L TCHEELL,

KARISMA # 5 EF12 K 2 ¢ IR o 1 & £ 6-5 12, 1 Wt 8wl Xk 2 34
M LY MR O MRS M E (BITEREMEB L 0FY) 2 hENE 6-6, & 6-7

\ZR9,

£ 6-5 ) A A

Attitude Geobgical Solltype  |Shear Wave| Shear wave | Primary Primary | Unit Weight| Pobson's | Intial Shear
TMS.L Layer (Sand, chyor | Velocity damping Wave wave ¥ Ratio Modulus
rock) Vs (%a) Velocity damping v GO
(m) (m's) Vp (%) (kN/m3) (kN/m2)
(mv's)
Grade Level
(+12.0) Sand 150 310 16.1 0.347 36,000
+8.0 Sand
Sand 200 380 16.1 0.308 65,700
+4.0
Yasuda Chy 330 1240 17.3 0.462 192,000
-6.0
Rock 490 1640 17.0 0.451 416,000
-33.0
Rock 530 1700 16.6 0.446 475,000
N Ehiyama
-90.0
Rock 590 1710 17.3 0.432 614,000
-136.0
Rock 650 1790 19.3 0.424 832,000
-155.0
The free -
suface ofthe | Nishiyama Rock 720 1900 19.9 0.416 1,050,000
o
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#* 6-6 1 oL BEham !l & o R M P (GE M )

G.L. G/Go h(%) Max. shear strain

(m) |X-DIR |Y-DIR |X-DIR|Y-DIR|X-DIR [Y-DIR

0.5 0.647 0.58| 10.7] 12.7] 0.01368| 0.01988
1.5 0.283 0.19] 21.7] 24.6] 0.09769| 0.18264
25| 0.141] 0.084 26| 27.8] 0.31049| 0.63103
3.5| 0.084| 0.084| 27.8| 27.8| 0.64808| 0.72121
4.5 0.19] 0.178] 245| 24.9| 0.18012| 0.20184
55| 0.159] 0.149| 255| 25.8| 0.25317| 0.27989
6.5 0.132] 0.112| 26.3] 26.9] 0.34429| 0.42885
1.5 0.11] 0.084 27| 27.8] 0.44387| 0.62914
9.0 0.742| 0.724 3.9 4.1 0.0281] 0.03224
11.0] 0.682] 0.669 4.8 5| 0.04408[ 0.04851
13.0] 0.642] 0.619 5.4 5.7| 0.05865| 0.06596
15.0/ 0.606| 0.573 5.9 6.4| 0.07101) 0.08442
17.0] 0.586| 0.549 6.2 6.8| 0.07928| 0.09644
19.5| 0.964] 0.959 1.6 1.8| 0.02303 0.027
22.5| 0.961] 0.957 1.7 1.8] 0.02538] 0.02867
25.5| 0.957| 0.953 1.8 1.9] 0.02842 0.03183
28.5| 0.954| 0.951 1.9 1.9] 0.03141| 0.03462
31.5] 0.952| 0.948 1.9 2| 0.03347 0.037
34.5 0.95| 0.947 1.9 2| 0.03515] 0.03889

317.5 0.95] 0.946 2 2| 0.03552| 0.03979
40.5[ 0.949| 0.946 2 2| 0.03592| 0.03967
43.5 0.95] 0.946 1.9 2| 0.03525[ 0.03896

47.0f 0.956| 0.952 1.8 1.9] 0.02965[ 0.03276
51.0f 0.958| 0.953 1.8 1.9] 0.02775[ 0.03219
55.0f 0.958| 0.953 1.8 1.9] 0.02769( 0.03252
59.0 0.956| 0.953 1.8 1.9] 0.02974 0.03253
63.0f 0.954 0.95 1.9 2| 0.03126] 0.03557
67.0f 0.953| 0.946 1.9 2| 0.03222| 0.03907
71.0) 0.952| 0.944 1.9 2.1 0.03285| 0.04246
75.0) 0.952] 0.941 1.9 2.1 0.03343| 0.04553
79.0) 0.951| 0.939 1.9 2.2| 0.0341] 0.04807
83.0 0.95| 0.938 1.9 2.2| 0.03475| 0.05005
87.0/ 0.948| 0934 2 2.3| 0.03697| 0.05163
91.0f 0.947| 0.933 2 2.3| 0.03835| 0.0523
95.0/ 0.946| 0.931 2 2.3| 0.03949| 0.05277
99.5| 0.945| 0.932 2 2.3| 0.04019| 0.05275
104.5| 0.954] 0.946 1.9 2| 0.03149( 0.03979
109.5| 0.953| 0.946 1.9 2| 0.03228] 0.03916
114.5] 0.952] 0.946 1.9 2| 0.03287 0.03903
119.5| 0.951] 0.946 1.9 2| 0.03393[ 0.04003
1245 0.95] 0.943 1.9 2.1] 0.03469| 0.04276
129.5 0.95] 0.941 1.9 2.1] 0.03525| 0.04624
134.5| 0.949| 0.938 2 2.2| 0.03599| 0.04955
139.5| 0.948| 0.932 2 2.3| 0.03679| 0.05251
145.0] 0.948| 0.926 2 2.4| 0.03729| 0.05539
150.5| 0.959| 0.944 1.8 2.1 0.02743| 0.04182
155.5| 0.958| 0.943 1.8 2.1| 0.02786| 0.04332
160.5| 0.957| 0.942 1.8 2.1 0.02839| 0.0446
167.0) 0.957] 0.941 1.8 2.1] 0.02888| 0.04545

- 150 -



# 6-7

6.3 M EHEE

LM OMEHEE X, KARISMA #REE LR CMEEH WD Z & & L.,
BRI AT icB T L —Y —B=EEZH W5,

i Lz,

Ey

JAEA-Research 2021-017

KT R IT & B MRS A A (T )
G.L. Vs
m) | (mss) | /G| h®
0.0
-4.0 150| 0.262| 22.39
-8.0 200| 0.139| 26.09
-18.0 330| 0.639| 5.42
-45.0 490| 0.952 1.89
-102.0 530| 0.947| 2.00
-148.0 590| 0.946| 2.03
-167.0 650| 0.950 1.95

# 6-8 M EHE =
B4R FE Ik 5= E K
BEH =7 U — kK 5%
gE T A 2%
HhAE &R

(# 6-7& M)
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7. WEROHHEET NV
71 L—U —E

3%t FEM £ T VORI EIGE M Cld L — VU — 3 (EHEH L — U —HE) & f
A2, L=V —BEEZRETLHICHEY | FELREFRBBEARD DLERH D0,
AREE TIRE A BT R R LD

- fi: NS, EW HIi D 1 RE— FOEA RO EHE

- f:UD FAo 1 RE— FOMEA KRS
ELTERELL,

BBIZCHAWDI L=V —BED fi, LAIXERE#EERFICIIERHEMET LTO
B AMEMAT L OERE L, 27 L, HBBIZH WD L — U — = O f1 |3 Hig gz gkt
THATOBERAMHEMITLIVFELL L— U —HEXREICHO IR E L 7-1 1TRT,
HREEEERFORBEMET VO BAMEMTAEREER I RE— FREZE T2 K&
O™ 7-1 12, 3 ot FEM &7 /L (MR R pk) o & A MR AT 5 R &t = iR E il o
1 RE—FZHR 73 LMK 721277, o, ERAOCHEO L — U —#E & RE)
BoORBFEEzENL TR T-4, 7-3 K OVE 7-5, 7-4 12T,

F7-1 L—VU—WERTICHW\DEREEK

Si /2

5= g2 27— F(RC) |BEEREBEENS FR LD | @& RBEMEE UD HK 1
EW 51 o 1 R EAREN S | RE A IEEEK
D -1

EZ = NS RCIZRE U RCIZ[RE L

Hh A& HAZ A R R NS i M O | R JLAEE E UD A 1
EW S o 1 R EARE S | RE A IEE K
D 4

(BE) kB FI7 A0 HLITZBBAT 7O 1 REAESHKETH2Z2LHE2 5050,
HEIEMHEEEO UD Fm 1 ROBEAFRBH L EEND/ NS holzzd, RC ERLEL
7=,
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* 7-2 R ILEEREE S o &R BT T L o B A E AT R R

£—F IRENEK A RIS FRE BWEEL e
RE Hz sec NS(X) EW(Y) ubn(z) NS(X) EW(Y) uD(2)
1 4.187 0.239 318.138 -1.278 -3.409 0.538 0.000 0.000 NS1Xx
2 4,791 0.209 -2.756 -329.092 1.687 0.000 0.576 0.000 EW1XR
3 5.080 0.197 -1.064 5.740 31.756 0.000 0.000 0.005( BR 7 X
6 7.109 0.141 126.755 -8.574 4.846 0.085 0.000 0.000 NS2k
9 7.661 0.131 2.324 -63.656 -2.863 0.000 0.022 0.000 EW2%
36 10.517 0.095 -10.248 -69.891 -23.860 0.001 0.026 0.003 EW3X
43 11.001 0.091 0.251 1.449 278.942 0.000 0.000 0.414 UD1Xk
47 11.397 0.088 -78.172 9.830 -14.563 0.032 0.001 0.001 NS3%

(a) NS 75 [f1]

7-1

(b) EW J7 [f1]
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# 7-3 KARISMA &5 E 20 %Mt X5 3%kt FEM 5 /L (MR RBERE) O

A A T A R
TR | REEK | AW ] AR A A0 E &t 1 &
K Hz Sec NS(X)  EW(Y) UD(Z) | NS(X) EW(Y) UD(Z)
1 0.846 | 1.183 | -4293.6 -66.2 0.0 0.768 | 0.000 | 0.000 | NS J7i 1%
2 0.846 | 1.182 68.2 | -4293.7 0.0 0.000 | 0.768 | 0.000 | EW J7 [ 1 &

KB O FEE — Fk#

Z(U D}

foview Loview)
X(NS) X(NS)
(a) NS Jm (M) (b) EW J5m (M)

RS

v s s, o
AR EEE I R

reersrETE,
T T T T - e —

Z(UD) Z(uD)
L.,X(NS} l _ Y(EW)

(c) NS J5 [ (d) EW J7 [f1]
X 7-2 3%JC FEM EF /L (@ REER) O 1 KRE— FK
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£ 74 BEOL—VU—JHELERESKOBEKR

HREV K I L L—U —@E
fi f2 hi h2 o B
(Hz) (Hz) ) ) ) )
RC 4.49 11.00 0.050 0.050 2.003( 1.028E-03
[/ 4.49 11.00 0.020 0.020 0.801{ 4.110E-04
a—Hyk2EEIOyk
0.20
—RC —&F
=]
® 0.10
=
//
o
e S e
0.00
0 5 10 15 20
HRENEK(Hz)
RC : BELRATZ T RORBIBAT 713 v = VR,
R ORITRER,
HWERAZT71E VY v RER
e BRI AFIRER, FT RAEFE
AR AT — = IR ER
7-3 #EOLV— VU —REEE L RO %
#7-5 #iEOL— VU —EE LR KO %
PR % P L—U —E
fi f2 hi h2 o B
(Hz) (Hz) ) ) ) )
&1 0.846 11.001 0.206 0.206 2.034( 5.535E-03
e 2 0.846 11.001 0.254 0.254 2.507| 6.825E-03
%2 g 0.846 11.001 0.047 0.047 0.464( 1.263E-03
VE 1 0.846 11.001 0.018 0.018 0.178| 4.837E-04
ve 111 2 0.846 11.001 0.022 0.022 0.217| 5.911E-04]
VG 13 0.846 11.001 0.021 0.021 0.207| 5.643E-04
7e (L1 4 0.846 11.001 0.018 0.018 0.178| 4.837E-04
0.50
— W@
0.40 wiE2
— REE
., 0.30 /O/ FELfEL
X
" / — L
- &/ o
— FEILE4
0.10
[
Lﬁjﬁ@’/
0.00
0 5 10 15 20
RBIH(H2)
7-4 HiEO L — VU —JE LR KO BE&F
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8. HAREAMET V
8.1 HMYiIAEFNn/-@ERLIMBOELSHLDOET ML

Wk 19 45 (2007 4F) HriB R b iR o M B % o Wl IR R & R E M o Ik
+oem OBRMBBH SN TVEN, BEBIGE~OEBII/ NS VWEB 2, BB L O H
HE - BEALIZIES B & LT,

8.2 EWEMMFA LS

e VBT T VICIEAE LR - REOCES O E L oS E &M SO R’
CEEHAELIAER L, ST, MTHBICERER LI N IWEGDRR K
BIFTEEBII/ NIV EHBLEEDTH D,

8.3 R MT MM fE IR o> JES 1R K OV A BE R

JE BT R T, REPEBE R (Vs =720 m/s, Vp =1898 m/s) & L 7=,

MlmBE R E, BT 2 MmO SAOWEEMMIFELC E T LEMER (BYIELER)
L7,
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9. AJjHiEE)
ANSTHIEENL, P a R LM FoBRAE BT, MBS Z T R & 8L 50 5
MN—HTDHEIICRE LR (BIERERLE) & LTk,

9.1 HlE R LK

BIRFLEEL VRO ZMTETT VIER TO 2E 3 FE S 2 MBrE T VERICAT L
o MHTET NVEROANHES) (Sl ERE L) %, R E @R EE Lo E O

BEEPBHGEEE —BT 2 X510, A LB E kﬁﬁﬁch/w“ﬁ@{m%F%@r

EHWTTFRFIELERT D,

*3 kIt FEM £ 7 /VIC X 2 MR LB M 2 E i L 7=, A iR 8 I 13 R oo 8L FE e
i,

-+ bRCHL R G B AT O FEAE b oo RER RS FEATRE R L AT T VIR E O A i (EEAE
DB Lo RO-GEEERE O T, EREOMEEISE 27 b BE R
L BT DEOICMITET VIER~OANHEHZHE L, AL, &£ HFMDO AT
X G mEENICEEL TS,

FEEEOBBEINE AKX 9-112, AEFIEAZKXK 9-2 12/r7,
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Plan

Basemat (B3)

Unit7

Photo

9-1 K EoBRANIELS 3%t FEM £ 5 L& O X
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ABEEOHELEERT
(NS, EW, LDTEL 5112 7 4)
(RO AERTME, BAMUAORSEE D)

!

A O ERE b ooBs I A T
Rup(® o, 8 =NSEW,UD

l7—ulgﬁ
RRIREGERED 7— ) TR
Reyple) o, 8 =NS,EW,UD

h

IAEIHEZB M OET
j_ﬂag(ﬁﬂ o8 =NS,EW,UD

Fq'ﬁ(m lg(m)

r
ETATHOANE (o) DET
- -1

[Iﬁ(f"—')] = [Fcr_ﬁ(f*-')] X [ﬂp'(f”)]

a8 =NS,EW,UD

!

ETFTATEHOIAEODZ— Tk

[ifw) o =NSEW,UD

l W7—) Tk
ETIILTEO IR OBERIERRE
I.ft)  a=NSEWUD

'

I(t)#2hE Lt
FEEREINEIC L 2 BB 8T

BUEIEC
BRI

AhEEAEEICHEE

I (w) =I (w) X0y (w)” Oy fw)
Oy (w) =13RIUE DSk

a =NSEW,UD

Repid, BAMDANIIHT 5 ahmORERT
(@), ()% 7 - TEELIRSHAS

HE FRAEREO 7 — ) TX8
Oy(@) a =NS,EW,UD

BT

9-2 ANHIE#HEETFIAE (51K LK)
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TERR L2 AR E) (5] & R L) o s B g 2 JE e & 14 9-3 12 -7,

800
MAX: 475.1 cm/s?

400

DDRE (em/s?)

-400
-800
0 5 10 15 20 25 30 35 40
BE] (s)
(a) NS J5 [f]
2 i MAX: 520.6 cm/s?
<2 400 ,
g A
=
] 0 n-w Wﬁm allypo
@ -400 \
.':3
-800
0 5 10 15 20 25 30 35 40
BHH] (s)
(b) EW J5 [H]
800
o MAX: 581.2 cm/s?
o,
£
=
2
b
E Y
-800
0 5 10 15 20 25 30 35 40
R AE (s)
(c) UD J A

X 9-3 5l &R LIEOMEEREZ T (25Hz L EOREEEIZ D » b)
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SlERLEOMEESEARZ b T =V T A7 b %K 9-4 1277, UD J
MO 11-12Hz B ORI AR E S o Bl & LT, RBERE» S FOMTHEEO k-
THMEO 1 RTHEBEIESDE— F238 10.76Hz TH Y . R B 6o B4 K84k %
oo, rer VIEEAEAET— FOFiChoZ tE0nEEREZLND,

3000 600
%W ¥
»g 2500 £ 500
— 2
i 2000 T aoo
o~ ~
1500 < 300
r{ r\(
Ml 1000 ﬂ 200
s E
el |
B 500 ™ 100
0 0
0.01 0.1 1 10 0 5 10 15 20 25
B(s) TEEE(H)
(a) NS J5f (d) NS Ji[f]
3000 600
%W g
E 2500 £ 500
= =y
i 2000 T aoo
o o~
v 1500 < 300
1< ~
ﬁ” 1000 : 200
e |
B 500 ™ 100
0 0
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