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6 4= (4) —-BIHE 3-RBIHR 1-1

[55]



il
. 2
-
w_u 0N
N u.mflvu W
R ST s M
Sk E R
pf Za= E S
-~ N Flv 3
B o &
I = =
r Srue i A
pet il - H
% IEReE 0
£ i
IR :
X
B
.w >
=5 Mﬂ =
«| BE LI A I
il 28 = Y ¥ NEKw
B S¢ F - ¥8 0% BRay
2l Sdw %. I = <2
IS =K ) T =95 ]
i~ ULEax SNME A % L ad R
W] Bijyp S F G v ZFE . LN
> g
Rivgp '~ = 3 S 3% . Fy¢ w
MPEy g - rET i o
el @ B s @, ey P TmE
UEE & ¢ 3| v £ & =
IR & X = o K
EW- e ! . & T -_-_n
W) s = L . “ X 4
1T S B
2 B S fef 7 g ft
w ok =7, §|>8§ °I8 afg |
W ogE& S 5t ST
I R NN |
n ﬁ__.._,l R I I g
g = . & e
Kl > > = - -

* Fujita, T.T_Workbook of Torndoes and High Winge for Engineering Applications,

U Chicago, 1978

—y

FHlL1IK 7oxETv (DBT-77) OJEMSGA A

SRR

e ey
NN RS SN N

BEERLHETORRA A

JLHEE *

T

RESITEEITERELEN

22/ 5FELD)

fHinEh 5 (RXEREEVmI
BRTTER r=R/Rm

-

CHEEHEEREVE £ TRV 27RO
|

e
- = vn
Byt -
I o MO
— L om
g oK
W o YW

L=
> o

IC)

. zu
- > S E
e o & %5
I oo m ¥ 5
> 3 w55

* Simiu.E.and Cordes M.NBSIR 76-1050.Tcrmado~Borne Mssile Speeds, 1976

1) U.S. Nuclear Regulatory Commission, Regulatory Guide 1.76:Design-Basis Tornade and Tornado

Missiles for Nuclear Power Plants, Revision 1, March 2007.

#1211

—y

TTLORBLGA A

NSV

7

6 2% (4) 5k 3R 1-2

[561



B 2

TIORETIVE T X IRET VO

TOBETNETURAMETNADAY v b HHAERMOBELH | IORT, JFFIER
X, IO ORREEE A EAEREEICOWT, EANIIE, TR RMET AV EENT D
D, REHREM OBE KR OCEREMEOREICH > TE, 7VFET VT 5,

B1R TUVXETNET X UMET VORE, FHHERKOE
T AU ok ES T
7o IS X ERES NS
TH Y., BN EGEYS & T
x5,
BB T OWANG & L5 | - K[ DOE Mk
DIFNE LTRSS, ORILEAERICR | - FHd S 2 EET 5 LEND 5,
- HERROR A R OIS 2 | STV S,
FHCX D,
- IR LR R B TR
DR EMNTTE B,
S % i B | R amEc e L. Aok
IR A G R A ﬁgfgﬁig}; BFLIZ<
KHTE D, Mg | EESSE S KL LAV,
AT T GBS 72 i & 72 5.

BB, KETHR—L_—U T, [TEs) L, BELEBEILEIBEICE> TRETSHET
ﬁﬁ@@%%%%OﬁLWﬁ%%f\Libiﬁ%%ikiﬁ%@%%#oo%%@¢b°iﬁl
KO RENMEN =, HiE DU < TiE, AT F I 9 K D ITHROWEFIZR XA, [ali5
LR bafic ER L, BELES L LIcBEhd 5] b LTn5, 79&%7»&U7y%yﬂ
ETNVORELEF 2. 1 MEOE 2.2 KIZRT, 7 V%ET /VORGES OfE L, & CimoF
DA D AT M OFEIN, T#EE] ORBE L —H LTV, EEOBRGEHBLL TS

6 4= (4) - HIHE 3-RIHR 2-1

[571



-
O UNEREACRERISERSEY &

\ e

o1 7VRETIDREL Ho.2M T X IEET IO RE

6 2% (4) 5k 3R 2-2
[58]



R DB ~D 7 2 2 F 7 Vi ] D 2% 4%

RIS 3

LRI RTHA & OESGER NG . R ORBIENTIC 7 X ET VR T 5 Z L1333 &

Wr L7z,

1. VXA TORENTND HEIHEOPE SR & O ik
TIUBZR =V TRINTWD BEREOPFHIRZ S 1.1 RITRT, £lo, 7VFETMITLD
H B O REBEEMRE R A 5 1.2 RITTRTS
TR A — )L F2\Z BT D AR T
EEND ] LSRRI E —BT D, TPHX A —/LF3 RO F4IZBWTH RIS,
PSR E —F L TRV, 7VX T NEEA Lz BB EOTREATRE R, BEORSRIL &

NEST LT xR L,

Fl1RKR TUXAT—ILTRINTWD BEIEOHE SR

IR H->TH 1.4m TH Y, THEHEDED SR E TR
FEAmAS X

T H A — L JEGE (m/s) I By HE D SERPL, Y

F2 50-69 HE)HEAE DR ERIXIND

F3 70-92 HEEEDNFS o ORIZEn 5

F4 93-116 HEhEEM+m b ZEHRITT 5
128 7VXET ML D HBIHEOREER R 2

TUH SN AR A Sk

A=) | KEEGE P B

L oS V. (m/s) Vin (m/s) Vir (n/s) W (m/s) | EEAE (m) & (m)

F2 (Fik) 69 59 10 1.0 1.4 0

F2 (E1T) 89% 59 30% 23 25 0.9

F3 (F1k) 92 79 13 23 34 1.1

F4 (Fgik) 116 99 17 42 59 3.1

% EAEOBIHHE 10m/s (2 HEEOMSTEITIEE 20m/s (72km/h) 22728 D,
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AX R TR A R 67m/s
) He KR EUR 53. 6m/s
AR -
T B i 13. 4m/s
a7 45. Tm
HEE UMD 9inch (0. 2286m)
SN UNTEIR 0. 229m
TR S ‘
W 1, 700kg/m®
AT ES CoA/m 0. 0080m?/kg
- Wy IR(EEL 51 {E X 51, A PR AGE L ETHELE
W2 M fRALiE
I
PARCIEE -aﬁﬁém(N4fﬁWMém1wtﬁ%ﬁz&ﬁm?m§
SN TWIAR I ZAETE,)

% 2.2%& Grand Gulf JRTIFEEFITEM O/ A 7 OFREEFENTE R

JEOHSE TV | WIEIRE S (n) — 4_%%
FEECEERE () | FREGE S (m) | FRACEEEE (n/s)
TUH 1 1.19 0 4. 85
T M 1 41.5 0.312 30. 5
T %M 40 226 0.312 40.9
% 2.1 X KE Grand Gulf R /13 BEATIC HAAIZ LD EME E 534 7 OFRBCRI

1)McDonald, J. R., 2001: T. Theorore Fujita: His contribution to tornado knowledge
through damage documentation and the Fujita scale. Bull. Amer. Meteor. Soc., 82, 63-72.

2) Fujita, T. T., and J. R. McDonald, 1978: Tornado damage at the Grand Gulf,
Mississippi nuclear power plant site: Aerial and ground surveys. NUREG/CR-0383, U.S.

Nuclear Regulatory Commission, 61 pp
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3. RS TOHBBEREEF & O

2006 4% 11 A 7 BICAemE A ST SO A Lcmd (LUF, MERRESR] LIES,) 12
IV, 4t bT v B AmBEI LI Z ERME SN TS Y, ISR A 3.1 KIS RT, 2%
BICITHERFIZ 4t T v 7224 MFHELTEY, 4t b7 v 7 OYIHNLE & BEMLE 355702 T
W5, £, 4t F T v 7 O 2 BEOABIEIC OV T, BIHINLE &% ORBEMLE A3 0o T
Do O LD IHEBHE SRR CHEBSEONBENAMEIZ o TW L ERIL, EEDEET L KETH
FREFEM SN TR, ZOFHE E LT, KL FEZEROEEBREL R X FHE - HElT 5 2
ERREETH D Z LB HEEOBBIHIE OMENS ARG ENEZ N2 ERET b D,

TR ETNERESE L THW, ATARERT —& VIR SEEEBRESREE 4t VT v oD
MRS EE 3 1 RO X IICHEL, BEE N7 v 7 OFEEZ S #iF TE(L S W CRBART
BAT o7, Hl & &L E OWERER 18, 20m, 22m & L7=3E OMNTRE R4 3.2 BE O 3.2
B RT, B ORI S L & O EBIMRICBUIR Th 53, K7 — A & b IRHH 1173 ERE
OBETH EARFERETH VD | FRCHEm &AL & OFEEE 20m & L7z — R 2 TIIRERIEEE D 1F
FEMICHBE SN TWD, 20891, 7UXETIIVERBY & UI-REIIT ©. Rekh i Eic
R E SITORID S OB N HHL CTE 5 Z L PR TE 7,

WIZ, 7 VX BT VE AT REYFHIE Z G 2720, EAMERICBITS 4t T v 7 O
KFlE, ZRBEE A BB LT L, EREOBICRIL & i U, 2 ORI Tk, 25k
BBLE LI E TN & 2D B KACERE K O RIRECHIE D 5 B B b K & 72 fE & G- &
U TR U7e, a2 56 3. 3 RITR T,

95 3. 4 RICEBROPICRI & . S BB B I X D RREHliE O RO % R4, £2, #
B3MINCHER LD 4t N T v 7 ORWEIRT, 7V FET L DS AEREE & B R L - R A
FERE LT, 4t b7 v 7 O RKCEYHRE I 36m/s, B RIRHEGE S 133, 6m, e KIEEOIREEIE 63. 1m
Llpolz, FEED 4t N T v 7 OREEEETR 40m THDHZ EnD, VX ET L DL A5EE S
EIE LT RHmI IR PR e fE R e o T, o, R SRR IZ OV T, EHED
TRV DD, 4t N T v 7 OB 2ADBHFMTHoToZ &, #E%D 4t b7 v 7 PIFF
TCONEEREDTND Z L En b, ZRBEEIZI T DR FAN L TR & L7256 T
b, EERORIRDL L Ll U CHBMETRE . T U URE T M L DRl TR, BRI X
e RIRHERE & B I FEBROPSORPL & e U R R fER & 7ro Tz,

DAL R AR - TR ISAE 1L H 7 HAvD 9 BICHHES (2R CR4 L7 ke
Bl SRR . SRR ERBI SIS B 2006 4555 1 5. 2006,

o) MLEIZRHE, B4 . K LIRS, 2006 4E0E BT AR WE, I E T
46, 2006.
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F3.13F FERMEED 4t NT v O &t

X P A RS 92m/s
" He KR RS 70m/s
(EZBEYE 22m/s
a7 20m
HERFA DO, =% 5% 9 PA-| EHWES 8. 1m
FK71D D14 2 £ M HL 2. 24m
TR A Hjil i S 2. 5m
B[] E 4, 000kg
AT EEL CoA/m 0. 0056m°/kg
- W OAE S 1
AT - AT A D O WIRIZITO < A, B 60m/s LU T B LRV,
- B S Om
#3. 2% EEMEED 4t N T v 7 OREEIRITRE R
M r— A | L & EE L & ORRRE — AA%%
FREWEEE (m) | R S (m) | R (n/s)
1 22 45.2 2.79 25. 8
2 20 35. 3 2. 30 22.2
3 18 25.7 1. 67 18. 8
53,33 Ve BRSO R HEOMNT S
B T A RS 92m/s
ke He KR RS 78m/s
(E B 14m/s
T 30m
P S /ES S e A MEED 4t N T v 7 RSN
- WIS 51 8 X 51 ], BEEEERD 4 (55— & T 5 IEH BRI %R
WIHIBL B,

- X TE R S Om
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3. 4% FEEROPIRI & L mBBLE T K D AWML O RE R ik

JEGH T T v FEBEHE (m) | REE S (m) ™ B RACFEE (m/s)
7 ETIV (ML) 63. 1 3.60 36. 0
ZUoxUAMET IV
(Hhr E*1) 192 11.5 43.9
7 X AT TV (40m) | 254 11.5 43.9
B 5% B IFIE T O
Ut R T 7 OB | e v
. BEEOTNDZ &
LTCWEIEE 24 MBENTFM |
N PRENTEY Y,
TR S, #REDREET | .
. . _ ] TR ORI 1T
FBROBIARI % 40m EEUE s N .
_ . VN Y G ISV gWieh i
DK LT At BTy 7 A3 .
. RAEAH R B & R &
D513 3. 6m LL E D EFTH
» R NEIPSE NP %=
BETLEZEIEE 2TV,
T& 5,

x1: 7R ETVOEEER GREBEERE) LT A0, 7UXETF LRSS L,
*2 1 MIHIMIRE S0 OTREGE &,

L -2
|EAN (%)
IEAES
®AE (8)
E o folhi g
E DN 3500

ER e

FH3I BEEOBRCBBHLTL:EBVERE (@)

B =n woxms-zy L

i —-—

HOEASE (D) SH2 4t FS5yIOBASE (@)

We

@ (%) FORAHEIRY EF-FLRAEOHEBERT

M 20+ 595 BB 0m
| G0FOEBEOBHERELN 00m (@OE®EBE TY v/ 2/ i—h %)

BDEUGEE#FRUE (TOUBEXTH) 27T

EEVERARE RS v 2 OMIZFREL TV Bbh. BF (C) WETOBMEAELH 50m

=

1| 5H4 BELE-EEFORRE (Oﬂ?&l&%h{:himﬂ)(ﬁﬁirﬁ?)

B3I ARSI L DSR2 — N
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1. BESDOBE

FREFFEBR DK IT A D e KIEGEIZ L » Thiiak (BARZ & e, ) ICVEA T B EUE S Py i, TG YE
EROFEREATA ] KO T H ARG S @S ff s feEF - FIAERL 2015) (ZHERLL T, ATk
DEHT 5,

WW=PD=q'G'Cf A

a=(1/2)*p* Vp’
T,
Wy : BEETERIC L DJRAJENIC L HHE (N)
Py BUET) (N)

q : XEHHEEE (N/m?) % 6, 100N/m* (Mg )FERTOMEBLEM AT A ]
£n)

p: 2R (kg/m’) % 1.22kg/m’ (T HAREE 2 @EEY T EIRE - R
il kD)

Vp : it BDOHEKREGE (n/s) ¥ 100m/s

G: A MEEMRE (—) % 1.0 (MR IR EFTOEERETL AT A N XV)

Cf : @A R (—) X SRR OTCRSCBENPMER S 2502 (BIR, BEE)

W UCL TR R ER 1454 5 (R 12 45 A 31
HElE) Ik vEE

A hERE Oz EmEAE (n?)

"

REFERIC L DMENIC X MEIT, BEAERIES S, B 1IKIIRT L OIC, ZErEE
JE ORI S FERIHERT 2K N2 HE L, BEMICAEL DEEAR) %7 ﬁéﬁ“é & T, T%
ST 2 b0 & L, BEABIN, AR Z TR S Z & 24

. A WS Q3= Wws
TA Qs Q2= "Ww3+ Wwz

Q1= Wwst+ Wwzt+ Ww
. e Ww2
TJQQ Wwi: BEACEVRALICELZKERD
. W G BEAICEV I BICAE LS EAES
‘_J (1

1 JRESNS KD AKNET) LR AT O ETTIE
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2. JIEEIC X DFESOHKE

RIEZIZ LD EOBREIZH OB EEOREMEIL, TR JIREFOEELETMYT A )
WS E, LTOXREHWTERE Lz, 2B, XetEBomuEX 100m/s & LTz, BEtEAEORHE
58 2.1 KITTRT,

(1) BREFEBEOBENHE Vr
Vi=0. 15 + Vp
X AT, BAROEBBINGEG (K77 —FN—R) ITEDW BB ENEE
CE4fE) KRB E ORFRESR L CRESNTZLOTH Y, BEEET LI
o b ATRE,
(2) HREEHEUE Vim
Vin=Vp— V1
¥ WAL, EEORKNEENOBEEE i 2 Lt D THY | JBHEGE T /U
B & 36 H AlEE,
(3) mARHHEEFE
R =30 (m)
¥ AARICZBT2EEOBNGSEE L EICREINZEETT VTR, RUESGET
JUAZBE D &3 AT RE,
(4) BREHFEEDOHERKEE TR (AP
APwx=p * Vi
T UFUIRMET ML D MESAAICE S E YA LA, o (BREE) 1T,
1.22 kg/m’ &M,
(5) BRFHEBEORANKEIR T ((dp/dt) pay)
(dp/dt) mx = (Vi/Ru) * APnax
TR UARMET VIS K D SIS & YA A,

B2 1FE REFEBOREME

e KB PEZ B T PN 2PN e RRE K ARRE
Vo Vr e EOE e EUE KT & B
(m/s) (m/s) Vin H2E Ry A Prax ((dP/dt) nax)

(m/s) (m) (hPa) (hPa/s)
100 15 85 30 88.1 44. 1

RETHEBIC L DKEEIC L DME WX, KREECIDENMEN RS REL< 2D [P TR
ZRE L, RRKEE TR (APL) ZHWTUTOXIZE Y EET 5,
Wp = APpax * A
A - JifiEx OO 32 JEHEE (n?)
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B 1

JRS 1675 CF DRE

B FHFEES DO IKEF 0 D e RJBGHIZ K > TEIHER 3 2 MUE DR EICI T 2 R of 1, &
B ERE 1464 B (CFAL 12 4F 5 A 31 BHfE) ) ICHEILL TRIET 5, F72, ERIZHOWT \Wf
ZEREE R EHRET) ICHEIL L CRET 5, PASHIUEREMIC IS T 2 RE & R AR O )8 15 A 5 1 ¥
2. BNLJBEZE O BB AT 2 ISR T,

< KEH A (BE)
JE\_EBE O JR IR HU T Cpe=0. 8 (MEFRAEE/RE 1454 5 PRk 124E 5 H 31 H) | #&&(1C
PREFIIZ kz=1.0 &3 %,) & L., B FEEEIX Cpe=—0.4 &£ 95, 7B, Cf I

Cf=Cpe—Cpi

Cf :JEJIHR%EL

Cpe SMEMREL (55 1 KN, &1 KUFK2EH)
Coi:NEMRE (5 1A, £5ZH)
LRELND,

EE AW (BIR)
FEARITARSFRI 223 M E LT, 2 TOmEICEBWT Cpe=—1.0 &5 5,

Cpe: #MERE (—)
Cpi'lj\]}—fff%t (=)
DOPRR 12 AR RS 1454 BBV TED HILTWAEE (—)

- AT (FJESEZR)
AN EZRORIREITIF 2 XLV, Cf=0.7 TH D, 7B, KFRLHED GIE, Cf LFRZTH
Do
(B RHEGEI T ZE DA TOE SIZHWT 100m/s & L, Uz=100m/s, EHERIE O/ ME 1T 2. 55m
THDHIZD, 2550=UzD TH Y, Cf=0.7 ZEH)

- KI5 (IETTTEESE)
FSZTEREZE D JR R BUTE 2 IV i 0° oA, Cf=2.1, Jam 45° O5E. Cf=2.3 TH
Do B, MPRHO Gid, Cf LRAFETH D,
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Cf=Cpe—Cpi D
T J
Cf AR ! fiE T
l —> —>
CpeSMEFREL i
Cpi:NERRER
#| 1 BEfE Cpe
A, -5 P i, T B 1
. 1
fil 4 e E 00,5 O fEE | RIS & S R
AR I (T T T
Ce 0,8k —0.7 —0.4 —0.4
%2 BEBREO Cpe
i B SRR 0 0,50 iR ! Az 2 LS R
Cpe -1.0 —0.5
F5 EAER BUBRROESEMOCH
Rl i B
i R sy Ay
B, _FRART &, T Bk
i aRlF-0.2 0.6 -0.4

E7 #eErofolEEosl (HetHw3imiva,.)

o (Z5) s
T

1 RER, SRSFoMmEETLOLT L.
Mo BEEMERNL, o ofeET & hmde b R SR REmis 5.

o s ofholETREaoiliEihe OF

iy (2) (3)
e LB TFoMls | 1482, 8REOES B LLEodid
EE@EcEiT ol
o 0Tk | Siristyic 30 L 7o Sl 0.3k

H: @Y Om S EHORS & O (BAL 2 m)
B o A E SR D AR (BAL : m)

%1 PSR SE (230 1) % BT & BERRAR I M O R T A& ) O JRL ) R 5%
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(1) HILEER

Hirfeis ol EEE &6 9 2R,

#6.9 BAVBEZOEIRE

e EATERTT iE =TT
Elm o B 0°
C Co Cp
— @—»ﬂ = | —T* — l>—>
B4 45° cp | 60T c
— v i Q—b v
Uzl (m®/s) Chn NG| Cp L) Cp
UzD=4.4 1.2 0" 2.1 0 2.1
4.4<UD<10.2 | TR 45" 2.3 60° 1.3
| 10.25 UzD 0.7
B

Uz : FWES - OEE 2 2B AREHEE (ns) T, 6.2.2 10 nEhG,
D HEWMHEOEE ZIZETINSE R

2 H LI ZE O )R 1155k
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1. T SN ORI 4R 2 BLHIFHZA

RETFORY OBE DT . [H] BN ORKMIRLBMGFE (V+r—r XD ) &iTo7
(2018 4F 12 H), BIHIFRAIZ XV R SRR DN T, A X F - MR ORI (BRtk, i
e BRI ISRV LR REZH 11 RIS (ERACRYOBLE : 55 1.1 KNBR), k., Ak
Wi, BotiCBEE T A EEN LIRS AU IR E DT,

ML 1F OBIHEEEIC L RS RCEY

eI W)
V2N
7N Hh X TN 7N i
JEx
PRIk - - - b
HRBES
Tv—F 7
IEIN - R — AR HHE - - H#1E D B
TR ERAR
v oy M- (#%)
o v zy M- (F) AL T
R= 7 Wt LB
SR 2T ‘ PR A
Bt A 7 ] A= )
SR HCAT % U dH . [ 7t R
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NEDE S ) (Bpz4 2 [EhE xLz
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A M HIER) ) RS
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OERGEASE27)

11K FREERTCEY DR E
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2. WEMACKRMOZEE

AR OIEE 7 v — % 5 2.1 IR T, EMTCRMIE, A AR OWIZR0mE B3 A, R’
BB IER R 2 HE e L L7 B O, Eih= 3 L X — B8wE, BENE25E L, RENR DL
T2,

A AR OMNZATAR D HE A LU TR T, 728, DUV A X TRk ix, Eh—x/
XF—2VUNS L, Ee BUEERIC LV @R DFEM I, £ ORET, MR akInbs oo
POE T A Oy

O YA X CRIZFRAY) (A ARFEFRITNS L, BEOTZD, BHEJ)TNS VR, &5
DLGFNIAFEL, EfSEOEENRNECTHY . FEBE KT AREMEEZ T ETE RV D)
@ YA ZTRIZRTRKY) (BT NSV REREER R ENGE . RFTRRBEERET
LAREMEE B ETE RN D)

@ WA X CTRIZTRKY) RFTAIC KR E RE R NA L D AR EZ G ETE RN H D)

@ K¥A X TERLRKY (EHEHIPRKRENHD)

FRRO~@DITREY T 2 AR OFFE N0 FEORARE R, K OFES) T RBFZEFT A3 BH%E LT
BRI FHGARNT == — K “TONBOS” (T & W 3Ffli L7=FE e &4 4 2. 1 RITRT, B, ZITRE7VFE
TNEMP LTz, £72, EBEMEIIU FICRTRIZ LV RO,

Wy=m « VP/L

Wy : SRR X 2 EERATE (N)

m: i (ke)

Vi e RAKEEE (n/s)

L: R O 300 5 b bHWIOR S (m)

MG R A B E 2 BREHRRMIL, BEETA RE5B 2, s (b -/, 2% (- W),
UAH (K RERHCZE R R LW b D), ar s U —hr7ry 7 (Uh-Hl) & L7, 7ok,
ary 7V —h7ay 7 ZERHEEYE E (@X 12.5m) 2bOMRKEAE Lz, BE LIRFRE
Wae 2.2 F\RT, KM ERDFAEEOHHHODH B, Mk LGE OER = 3L — T E

WA ET DR 2B 2 DS HOWTIL, RN #RREZNET 585 et (BN~
DOBEZETe,) . BERSUIEEEITV, BEICHRED LR ER20RREZH L D,

FREHECEMITIN 2T, EZRITLR DMl DUV T, R, BT A NIZRid S - sisiss (55 2.3
#) bIET D, KEREFHEGTIIREY (BEE) 289 14m(30feet) L FICHEEZ RIZT H D &
LT MNZ L 2BE x| ARCEMITE S 10m £ TREBLS RITTHLOLE L GHET S Z L2 EARET
Do

275 3CHR

[1] U.S. NUCLEAR REGULATORY COMMISSION, “REGULATORY GUIDE 1. 76, DESIGN=BASIS TORNADO AND
TORNADO MISSTILES FOR NUCLEAR POWER PLANTS” , March 2007
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T-SYNE-T)E 9

Yarard S Mz =4y — S >
Foo1k (1/2) ®WEEREMOFHE LK NFEX LD HHE
o5 | KRB DE
AT EHNRT # ) T 7oA &
) ] = | = A— 2 BRWE %?uk?l: . %?(%‘F .
W | 12| 72T D4y R 4% Re | B @S| HR Jo | maw— | Ciiere | mm [T & REER T | (27 I &
(m) | (m) |EX | (kg) | CrA/m 2 (m) (m) NG RA—F (m)
(lll) (mz/k ) mVHmax /2>< (kN) (m/s) (m/S) >0 0028)
E 10° kD -
W A BN fid g 0.10]0.10|0.10| 1 0. 03960 1.1 22 67.0 50. 8 237.7 17.7 @) 12.5
i GOV = 12. 5m) . . . . . . . . . .
LN e R=T T 0.400.20[0.50| 10 | 0.02508 16. 4 164 57.3 3.1 155. 3 5.8 0
Bk Bt A2 0.22]0.25]0.25| 7 |0.01513 11.9 109 56. 7 16. 8 201.8 17.6 o) 10
F1341 8 X 10m)
RN e il 0.40(0.16]0.43| 15 | 0.01378 20.4 25
IEIN el . . . . . 56 52.9 17.2 207. 8 19.0 @) 14
(B4 1 & 14m)
ES N
. IA R
N At E <
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\ R
, - - - _
BN o1 = 15m) 0.51/0.50|0.51| 4 |0.11613 13.4 53 78.0 55.8 259. 2 11.2 @) 15
LN e +o 5 0.40(0.18]0.40| 21 | 0.00969 7.4 82 26.7 0.9 19.4 3.0 @) 0
LN il W LA 0.390.32[0.21| 20 | 0.00922 4.2 40 20.6 0.3 18.7 1.5 O 0
EAN i Tay s 0.200.35[0.15| 17 | 0.00592 0.5 7 7.8 0.1 3.0 0.5 O 0
EAN b3 ko + A 0.400.40|0.13| 29 | 0.00608 0.8 12 7.3 0.0 2.7 0.4 O 0
. ayvsy—k7avs -
B e - -
il PR IR GOl & 12. 5m) 0.3900.15]0.19| 14 [ 0.00744 15.8 210 47.0 138.5 3.2 15.4 @) 0
IR b3 HL AT IR 0.06(0.75[1.05| 13 [ 0.04327 33.5 1116 71.8 27.1 204. 5 13.1 O 0
IR i3 kD 0.7010.07[0.91| 13 [ 0.03651 30. 0 923 68.9 21.5 194.9 12.7 O 0
(23N i3 LA 7 2.00(0.05]|0.05| 8 [0.00570 0.0 0 0.0 0.0 0.0 0.0 @)
EAN il TS 2.214.52[2.38| 800 | 0.02143 1643.0 1487 64. 1 26.5 226. 2 15.5 O 0
P K EAN il EV s 4.65(2.10|2.42| 750 | 0.02297 1582. 8 1507 65.0 28.0 227.7 15.6 @) 0
LN b3 R 3.40 | 1.48|1.78 | 950 | 0.00953 1242.5 1679 51.1 7.7 156. 2 9.2 O 0
E AN b U3 5.20 | 1.90|2.30 | 1890 | 0.00915 2529. 1 2662 51.7 11.9 160. 5 11.9 O 0
. . SRR
mifl ) AHE
il L IR GO 0. 0m) 4.00|0.40(0.05| 17 | 0.06610 16.0 627 42.87 0.394 255. 2 2.5 O 0
IR H v ey b)) - (4%) 1.01]0.56|0.88| 122 | 0.01052 110.0 393 42.5 2.7 54.7 6.2 O 0
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* H LN il T8 K i R R 1.30[1.00|1.35| 70 | 0.04153 181.7 363 72.0 30. 8 212.7 13.9 O 0
. EL8E 3 A o
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. E I 2
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H2.13& (2/2)  EERKMOGELKNEE B D A
it 2555 | RREOE ok P Y
W | V1 x| TR 2 SRR AR AV R R Rk & | T ERE i fagl, | MRS
(m) ¢ (mg/kg) mVHnsmz/zx (kN) (w/s) /) | >0 0028)
10° (k)
Sk H (%ﬁ;ﬁg%ffm) 09010300501 70 0.01160 64. 6 431 43.0 1.1 119.4 4.5 @) 1
IRV H (%)é%*%fm) 0.70 030l 20| 87 0.01070 105. 1 701 49. 2 3.0 136. 3 6.6 O 1
Lok H (M%%%im) 0.90 030l o0 | 51 0.01281 47.1 314 43.0 0.3 115. 1 3.7 O 1
RN H Vel Bk 0.60/0.65|1.03| 43 | 0.02565 89.0 297 64. 4 16.8 188.9 12.4 O 0
EiRIN H E 6 2.6710.74|1.65| 461 | 0.01088 653. 1 1765 53.2 8.8 157. 4 10.0 O 0
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EEE LT, B, YERORRIL, HIESEMITET VERLTH S,

2.1.2 TR X Dl
AN L DR EIL, BRIV A NICEEHOMEM ZEEL CTREL, 2.1.1 TED=
REMOTEEICEH S5,

2. 1.3 R BRI TR A O 1 T G A MR TR SR
55— B R R O T JD BB AARIAMRARG SR A 56 2. 1. 1 RIR T, RGBS & 2 AT
Hae HWTHEE LI EEAW I, RAKEMNA Z BB &3, M etz Ha b2
WiERZ R,

6 2% (4) Ik 9-1
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2. 1.4 BB G IR Y O R E I VER ARG R
5 A BT R O it ) ERAA ARG SR 2 26 2. 1. 2 RIR T Rt B K 2 BA 1T
Ha HWTRE LB AW, RAKFEN) Z2 BB &3 i i etz B2 b7k
WiERZ T2,

2.1 1R B FREHTEEY) Ot A R AR A

G. L. FRET R T B
. WAMENDICED | MAWEWN cxs | RAAFIE e | g
] JE s
JE AW & AW
(m) (kN) (kN) (kN)
16.4 1,781 3, 576 76,850 | 0.024| B
10.4 5, 255 7,170 173,736 | 0.031| &
NS
4.7 8, 284 9, 942 169,129 | 0.049 | &
0.2 9, 738 11,274 540,101 | 0.018|
16.4 1,055 2, 835 76,625 | 0.014| B
10.4 3, 620 5, 363 170,245 | 0.021| £
EW
4.7 6, 065 7,601 191,997 | 0.032| &
0.2 7,239 8, 676 926,289 | 0.008| B

6 2k (4) ik 9-2
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Fo. 12K BT GERBHITEUE) O A R AR R

G.L. A A A AT )
BEMEWDIZED | BEMEWL) IZLD e |
FH) MEL | E
JE AW =AW

(m) (kN) (kN)

16.6 2,329 4,110 95,275 | 0.025| B

9.6 3,081 5, 745 184,165 | 0.022| B
NS

5.1 5,334 7,807 218,484 | 0.028| B

0.2 7,035 9,424 497,021 | 0.015| &

16.6 2,275 4,058 141,229 | 0.016| R

9.6 3,065 5,738 203,971 | 0.020| B
EW

5.1 5, 330 7,812 217,203 | 0.028| B

0.2 7,475 9,775 476,942 | 0.017 | &

% B EOBCICHWT-EERT A Ricd OB oAk ( THKS FREFEARMEDOK

e

BB T DRI OERTE ] &07)

Z3IRY)
TRkl o FAH Y
YA X (m) 4.2X%0.3X0. 2
i (ke) 135
e KR EE (m/s) 51
B RERTELHFE (m/s) 34
) L — (k) 176
EEEATE (kN) 1, 760

6 2k (4) —HIHE 9-3
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EYEEERBEENTVDTORHTEEE A,

=E S TR () e

@ 25. 3 3PER BT~y b (A Lk, BT
©) 101. 1 3 PEEEmE (R L. JET)

® 101. 1 3 PEEEm (R L, J&UF)

@ 45.5 2R LEANT Ny b (AL, ET)
® 18.9 Pt

® 96. 1 2 PEREm (R L, J&F)

©) 96. 1 2 PEBEm (R L, JET)

® 75. 8 1 pEEm (R b, BUT)

© 75. 8 1 pEeEm (R bk, EUT)

® 6.7 1 pEeEm (R bk, EUT)

Fool.1 (1/2)

— I R DS FEE X (NS 7 1))

6 5k (4) —HIfE 9-4
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EYEEERBEEN TV DDA TEEE A,

I = JE HifE () {5
© 15.0 3R B XT Xy b (A Lk, BT
@ 59.9 3 ke (R L, ET)
@-1 59.9 3 Pk (R, JET)
@-2 8.3 2 BEE EAn (R, &)
@ 13.5 2R L ANT Ny b (RLE, BT
® 18.9 eSS
® 77.5 2 PEBEmE (R L, JET)
@ 77.5 2 PEEEm (R L, BUT)
61.2 1 pERER (RLE, &)
© 61.2 1 pERER (RLE, &)
5.4 1 pEEm (b, BT

ool 1 X (2/2) B R BT EY O = JF X (EW J717)

6 2k (4) —BIfE 9-5
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EYEVEERPEEN TV DEORETEEEA,

= JETH = JE i FE (m?) ik
@ 5.4 4R EXT Xy b (R R, JET)
@ 18.5 4 pEEER (R L, BUT)
® 18.5 4 PERER (R, BUT)
@ 24.5 MR L NT Xy b (AL, JET)
® 95. 2 3 pEEEmE (R L, EUT)
® 95. 2 3 pEREm (Al L, JET)
@ 0.0 2R L NT Xy b (R, JET)
20.5 P
© 61.2 2 PEEEm (R L, BUT)
(D) 61.2 2 PEEEmR (R L, BUT)
@ 66. 6 1 PERER (RLE, &)
@ 66. 6 1 pERER (RLE, &)
® 54. 4 R 1 PERERE (RUE, JRT)

#2121 (1/2)

5 AR O . (NS J51A)

6 2k (4) —BIE 9-6
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EWEEIE RN ZEN TV LA TEEE A,

T ZJE i FE (m?) fii %

@ 4.9 4R EXT Xy b (R B, JET)
) 16.7 4 PERER (R, BUT)

©) 16.7 4 pEEER (R L, BUT)

@ 24.6 3SR BTNy b (AR, BT)
® 95. 7 3 pEREm (Al L, JET)

® 95. 7 3 pEREm (Al L, JET)

@ 9.5 2R EXT Ny b (AR, BT)
20.5 P

©) 61.5 2 pEREmE (R L, JEF)

@ 61.5 2 PEEEm (R L, BUT)

@ 67.0 1 pERER (RLE, &)

® 67. 0 1 PERER (RLE, &)

® 54.7 R 1 PERERE (RUE, JET)

F2.1.21K (2/2)

A FREHIT B O i (EW J7T)

6 55 (4) -HIRE 9-7
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1. B

TWHEED 5 BRI HOW T, BREFER I T DA E R 2 5 5, X E A EIT
FREFTER DR RJEGE (V) S22 D& | MUENIC X BHTE KL ORI & 2 ERmE A2 H S Y
HEAMEE L, YSEAMELZHWCEE LS MU 2 Fal 5 2 & 2 MERdd

2. fEMT = — R R OMRENTET L

figt 21— K TFINAS Ver. 21.3] IZK YV ZEIRET V& HOTS BN &2 £ T 25,
FRNTET WL, ZBRMEEERT D47 M, EHHGAE, HAOZ VST IS E6H
A AT G AMETE 2 BB L E— AEE CTEENRTT VICER LIZET VLT 5, i,
BN M OB & B Do RER TET MET 5, FHlixtG e 25427 Moh o TE, itk
R CHA SN ARER TR S L= Z 7 MCRAETHE— AV MRTFRELL T TH D 2 & &
T 5, XU MEIEFL TV DERER /L b UTEHE AR M- TR, BAET 2IGHPTFRELLT
Thod I Lald 2, TETNVOMELE 1 KITRT, /o, BREEZH 1 RITRT,

3. MiEZRE

atEAMEIL, R ETOEERENMM T A ) 2B E 2 REHEE O R KRR (Vo) 5
(S JRENC L DHE Wy L ORI K D BB E Wy 2 A A b @ EemEE LT, U
ToOXITI Y EHT 2,

Wr=Wy+Wy
Wy : BREHERICK DEAWE
Wy @ BXEFREB DBE I K D E
Wy : AR K 2 18y B

3.1 BEtEEOBTE I K D E
ETEEORENIC X DM EE S 2 XEOE 3 RIRT EEXFITHOWTE, THK 4
BE R ORIEZIC L DEOFRE] BIR),

3.2 TRkMC X AEERAE
FHEHED 5 BRI DT, FAHEDOR FISAET 5, R OB E S 2 EE L.

oy —br7myr (WHEES G L +12.5m) OFEEEZBET D, B, YLy o
BATEIL 210kN TH D (1B 5 BXEHERMEOR EICB I 2T OEE | &2/),

6 55 (4) -BIHE 10-1
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F1ER TmAmE (BN OBNEE

)i |J_:|‘ =,
a5fir BAEE | mREs it o
1 26.0 6,963
1
AT 2 24.1 13,926
2
3 22.2 14,809
3
BN 12 4 20.2 15,593
4
5 18.2 16,966
5
6 17.0 18,339
BNZ B3 6
7 15.9 7,355
7
8 15.7 19,222
8
9 14.4 30,205
9
e 10 13.2 0
(FRTER) 7
10
11 15.9 2,452
11
12 15.9 7,454
iR T 12
13 15.9 8,042
13
=AY 14 15.9 5,884
14
15 15.9 8,042
HERE 15
16 15.9 9,611
16
17 15.9 9,023
17
BINE KB 18 15.9 10,003
18
19 14.9 16,476
19
20 13.9 0
BANL T 20
(B mEs) 21 12.5 18,927

6 55 (4) B 10-2
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F2R TWHABED O BRSNS o B E (EW J51H)

EW J7 1)
(= EEES i -
= = ﬁMlL =, 4 S TT AR - e
&5 &= = A T R EAWALE S JE\h7 B
(m?) (N/m?) /(E:) (=) (N)

L 1 6.140 6,100 1.0 2.1 78,654
2 BAZ IR

2 6.210 6,100 1.0 2.1 79,551
3

3 6.350 6,100 1.0 2.1 81,344
4 BAF IR

4 5.855 6,100 1.0 2.1 75,003
5

5 2.645 6,100 1.0 2.1 33,883
6

6 BAZ TS 0.000 6,100 1.0 2.1 0
7

7 0.000 6,100 1.0 2.1 0
8

8 0.000 6,100 1.0 2.1 0
9
0 9 AL 2.060 6,100 1.0 2.1 26,389

/\ hva

7 10 (SRIELEL) 0.000 6,100 1.0 2.1 0
11

11 0.000 6,100 1.0 2.1 0
12

12 (EREs 0.000 6,100 1.0 2.1 0
13

13 0.000 6,100 1.0 2.1 0
14 BT T4

14 0.000 6,100 1.0 2.1 0
15

15 (EREEs 0.000 6,100 1.0 2.1 0
16

16 0.000 6,100 1.0 2.1 0
17

17 3.485 6,100 1.0 2.1 44,643
18 BANZIR5

18 5.135 6,100 1.0 2.1 65,780
19

19 4.515 6,100 1.0 2.1 57,838
20 -

)=V A AN

20 N 2.865 6,100 1.0 2.1 36,701

21 (@)

6 5% (4) B 10-3
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F3R  TWABED O BRSNS o B E (NS J5 1)

NS
B A EH i -
g = LFILMM =, - S FT A - % e
T Tl % I i A T o R 145 %% JE\fH7 B
(m?2) (N/m?2) E’(E;’)‘ (—) (N)
1 1 6.140 6,100 1.0 2.1 78,654
2 BTN
2 6.210 6,100 1.0 2.1 79,551
3
3 6.350 6,100 1.0 2.1 81,344
4 BANS T2
4 5.735 6,100 1.0 2.1 73,466
5
5 4.215 6,100 1.0 2.1 53,995
6
6 BAN T R3 2.480 6,100 1.0 2.1 31,769
7
7 1.655 6,100 1.0 2.1 21,201
8
8 2.715 6,100 1.0 2.1 34,780
9
5 9 ATk 3.910 6,100 1.0 2.1 50,088
\ hva
7 10 (SRIELH) 1.580 6,100 1.0 2.1 20,240
11
11 2.545 6,100 1.0 2.1 32,602
12
12 s 1.875 6,100 1.0 2.1 24,019
13
13 2.440 6,100 1.0 2.1 31,257
14 BANA T4
14 2.440 6,100 1.0 2.1 31,257
15
15 kT 1.845 6,100 1.0 2.1 23,635
16
16 2.200 6,100 1.0 2.1 28,182
17
17 2.385 6,100 1.0 2.1 30,552
18 BHNA RS
18 2.400 6,100 1.0 2.1 30,744
19
19 4.155 6,100 1.0 2.1 53,226
20 -
BN TR
20 7 2.875 6,100 1.0 2.1 36,829
21 (B

6 5% (4) -BIHE 10-4
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N
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ERRROERT /
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o RS R

4.1 %7k

(1) BAET—RA Y N ROH AW

FETRM CHIRI S U TR S L2 & 7 MIRAET 52— A 2 RO AWNE I

UTORXTRD L, HAEE—AL b - AW, BEKOBGEIZ, BEHEEIC L DR E
A G OO LT 5, Ik, BEMEIT- OV TIL, T FRRIE D R A 0l IR0 7 24 W Al 0O
AL, BRICEIVREFRIXSND Z &, Flo, YUy 7 M, R PSR 238V TRl
Flch by, MENBETDRUCRNZ LB E 2, HEEI 4 0em & LEHRTLZLEL
7

M = |Mp| + [My| + [My | + Wp + Wr + [Wy|) - L
T,
M: BHE, #YrE, BMEICEYZ 7 MIEAETLE—A F (N mm)
My : BEICEID X7 MTEAETDHE—A K (N mm)
My BGEICE VD X7 MIgETLE—A N (N mm)
My, : BXFERICLDBAMEICELY X7 MIEATHE—A b (N mm)
Wp: HEIZE W X7 MoRET H5ERE (N)
Wp: B\GFEICE W &7 MIRET D5IERE (N)
Wy @ SEHERIC L AAMEIC L D X7 MIBET H5EWE (N)
L: BfMEAFEOF 7 ME (mm)

_ Q
2(As *N+t -b)
ZZ T,

T HE, BTE, REPEEEAMEICL Y X7 MIRETHZHAWIES (N/mm?)
Q: HE, AMWH, #itEBEAWMEICLY X7 MNIRETHLEAMS (N)
As @ X7 MM 1 AROWEFE (mm?)
N : KFIEF O X 7 NEdsEs oAR% (—)
t: X7 MMOKE (mm)
b: %7 F®OKFIE (mm)

(2) FFEE

FHBRM CHEII S N7 SR TR S =4 7 P OFFRIIFE— A2 NI, UTFToOXTRD 5,
JE SR RV, TERAE S B R RHEEE (2009) ) 22Dk D, 7eds, RO IZJERIG I ENZ 7k
MOBRGHERES, ZB2 D5 G1E. SR BEBIENEL T D, £, FRTAWIGIIE, 158
FRT i siss 5xat - dagfits (JSME S NC1-2005) ] 7»HR 5,

Mg =0ir *(As N+t -b) - L

6 2% (4) - BIf% 10-6
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w2 D
b2 -t

Oicr = min (k¢ - . Sy)

_ E-t?
12(1 —v2)
ZZ T,
AT E—2A > K (N mm)
Oicr & AHIRFS CHIRI S AV AR ELTRE CHERL S VT2 & 7 S O RIS 1 (N/mm?2)
Ag : X7 MlTRM 1 AROWriEFE (mm?2)
N : KBS DX 7 e O AR %L (—)
t: X7 MFOKE (mm)
Sy X7 M (SS400) DOEEEHEERR (N/mm2)
b: %7 MOKFEHE (mm)
L: BfTES MO 7 ME (mm)
ke @ FEERRE (&)
D : %7 "o FEE (N - mm)
E : fitstEfR 2 (N/mm?2)
v:ART VU (&)

1.5f" =15 - (F5) =110 (N/mr’)

15\/_

155" B AT AWMLY (N/mm?2)
F* 1125, UE 075, OVFRAVSWNHOIE
Sy @ MEE (SS400) DEKEHERA (N/mm2) =159 (N/mm? for 350°C)
S, : MEL (SS400) DFZEFFIER S (N/mm2) =373 (N/mm? for 350°C)

(3) FAMhAS

HH T M OTHIERE R A 4 REOE 5 RIS, HMEER IS0 5 e TR K 0. 65 (2
NE 7 N GREE)) THY ., BMEESRAE LN AR Lz, . BARIS TR
K15, 4(N/mm?) TH Y . FFAEM (110N/mm?) 2 Flal D & & 2R LTz,

6 2k (4) —BIRE 10-7
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8-0T YWN%- () ¥ 9

WA F 7 M OFmRSE (EW 1)

EW 5
JEHE+HR AW
GLo | e iz 2l
R il ZIEmAE | HEE " EET i ] - -
(m) RIEMA| WG| ey | RORE) OBEE e [ ommeonr | | wasmsn | seseanen |
(m) (N/m”) (=) M Mecrrp %ffh T 1.5fs* %ffh
(N-mm) (N-mm) (N/mm?) (N/mm?)
26.0 1 6.140 6,100 1.0 2.1 78,654
B Z IR 3.6479E+08 2.5903E+09 0.15 10.8 110 0.10
24.1 2 6.210 6,100 1.0 2.1 79,551
22.2 3 6.350 6,100 1.0 2.1 81,344
=N 1.4088E+09 2.3749E+09 0.60 15.4 110 0.14
20.2 4 5.735 6,100 1.0 2.1 73,466
18.2 5 4.360 6,100 1.0 2.1 55,852
17.0 6 BAS IR 2.915 6,100 1.0 2.1 37,342 2.6828E+09 6.8930E+09 0.39 8.9 110 0.09
15.9 7 2.260 6,100 1.0 2.1 28,951
15.7 8 3.215 6,100 1.0 2.1 41,185
14.4 9 R 4.095 6,100 1.0 2.1 52,457
%ﬁ*é;; 3.7536E+09 6.6433E+09 0.57 9.3 110 0.09
14.4 10 SRR 0.000 6,100 1.0 2.1 0
15.9 11 0.000 6,100 1.0 2.1 0
15.9 13 0.000 6,100 1.0 2.1 0
=V 2AN 1.2745E+08 7.2556E+09 0.02 10.4 110 0.10
15.9 14 0.000 6,100 1.0 2.1 0
15.9 16 0.000 6,100 1.0 2.1 0
3.4515E+08 9.7041E+09 0.04 7.1 110 0.07
15.9 17 0.000 6,100 1.0 2.1 0
=2 AN
15.9 18 0.000 6,100 1.0 2.1 0
4.7081E+08 7.2556E+09 0.07 13.7 110 0.13
14.9 19 2.865 6,100 1.0 2.1 36,701
13.9 20 BAE 7  (EEE) 2.865 6,100 1.0 2.1 36,701 5.6944E+08 5.4953E+09 0.11 9.3 110 0.09
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6-0T YN%— ()£ 9

WhFE A7 MO E (NS )

NSH ™
JEHE+HR AW
GLo | e iz 2l
R il ZIEmAE | HEE " EET i ] - -
(m) RIEMER ) WEE | el B e B I el B WSS | wEEANISH |
(m) (N/m”) (=) M Mecrrp %ffh T 1.5fs* %ffh
(N-mm) (N-mm) (N/mm?) (N/mm?)
26.0 1 6.140 6,100 1.0 2.1 78,654
B Z IR 3.6479E+08 2.5903E+09 0.15 10.8 110 0.10
24.1 2 6.210 6,100 1.0 2.1 79,551
22.2 3 6.350 6,100 1.0 2.1 81,344
=N 1.4072E+09 2.3749E+09 0.60 15.3 110 0.14
20.2 4 5.735 6,100 1.0 2.1 73,466
18.2 5 4.215 6,100 1.0 2.1 53,995
17.0 6 BAS IR 2.480 6,100 1.0 2.1 31,769 2.9677E+09 6.8930E+09 0.44 9.8 110 0.09
15.9 7 1.655 6,100 1.0 2.1 21,201
15.7 8 2.715 6,100 1.0 2.1 34,780
14.4 9 R 3.910 6,100 1.0 2.1 50,088
%i*éfr; 4.2693E+09 6.6433E+09 0.65 11.0 110 0.11
14.4 10 ilanily 1.580 6,100 1.0 2.1 20,240
15.9 11 2.545 6,100 1.0 2.1 32,602
15.9 13 2.440 6,100 1.0 2.1 31,257
=V 2AN 1.4374E+08 7.2556E+09 0.02 11.6 110 0.11
15.9 14 2.440 6,100 1.0 2.1 31,257
15.9 16 2.200 6,100 1.0 2.1 28,182
3.1224E+08 9.7041E+09 0.04 8.9 110 0.09
15.9 17 2.385 6,100 1.0 2.1 30,552
[T AN
15.9 18 2.400 6,100 1.0 2.1 30,744
5.1203E+08 7.2556E+09 0.08 13.9 110 0.13
14.9 19 4.155 6,100 1.0 2.1 53,226
13.9 20 BAE 7  (EEE) 2.875 6,100 1.0 2.1 36,829 6.5034E+08 5.4953E+09 0.12 9.7 110 0.09
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4.2 Ak
(1) BRSO A WS 7
HU N XL TS EBER L R OBV MCRET DI, UToXTERD S,
AT DR - AWML, BELKOBEIC, RETERICK DAMELMEAEDOEZ SO
LT D, B, MERMEIZOWVTL, TREOESBEERCESBIBATOME X, mEICLY
MERILENDZ & o, Uaxy 7 b3, JRFFEIERFC B O CRIRREEICH V| FEF
ATDRMICBNZ 2B E R, FEES %4 Oem & LEHRTLZ L& LT,

Fy
Tlf ‘ Ab

g =

(IMp|+|M7|+|My|)

Ft= L

+ Wp + Wr + Wy, )

T,
DAV R 1 ARHTZY D51 T) (N/mm?)
F,: HE, #ymE, EWEIZE DRV MRET D5 (N)
ne : BlIREZT DAV FORE (—)
Ap : BIIEEZ T DA b 1L AROGRWHFE (mm?2)
Mp : BEIZE VAL MIFEETHE—A M (N mm)
My B EIZE VAL MIEETLE—A N (N mm)
My, : BXFHERICE D AAMEIZE D AL MIEAETHE—A b (N mm)
L: BAFESWOF 7 ME (mm)
Wp @ BEIZE Y AL MIREAET H5|5RMAE (N)
Wy s BVRTEIZ L AV MIRAET 251EME (N)
CERRPERIC I DM EIC L D R MIEAT D EEME (N)

Q

n'Ab

T =

Z Z T,
TRV 1ARBHTZY OB AW (N/mm?2)
Q: HE, BuwE, AAMEICKY AL MIEETZEAN (N)
n: TAMEZ T DAL FORE (—)
Ay BIEEZ T HAN b 1 AOELKERE (mm2)

(2) FFAE

FFR SRS ) R OGRS 01k, TR E R )3l ks et « e iiks (JSME S
NC1-2005) | 763Kk 5,

15f =15 - =
Sf =15+

6 2% (4) - BIf% 10-10
[135]



1.5f"  BEHIEFASIHRIG )T (N/mm2)

F* 125, XIE 075, OVFRINEN Ol
S, ¢ BT (55400) DREFHAERA (N/mm2) =153 (N/mm? for 350°C)
Su : BBE (S8400) OFFHIHRIMS (N/mm?) =373 (N/mms for 350°C)

*

1.5v3

155" BWIHAT AWMLY (N/mm?2)

F* :1.25, X% 0.7S, OWFHHIVNEWTT O
Sy @ MEE (SS400) DEKEHERA (N/mm2) =153 (N/mm? for 350°C)
Sy @ ML (SS400) DRGSR S (N/mm?2) =373 (N/mm? for 350°C)

1.5, =15 -

B AMIE S & BRI & FIREC A2 T 5 ARV N OFIRERB RIS /1T, ROWT AV EWTF
DAfiE
15" =15 - (14f," — 1.67)
15fs" = 1.5f,"
15fis" + T AMNES & 5IRIG ) Z RIRFICZ T 280 b OEIFFE S #EIG /) (N/mm?2)
fro = fi PSR/ (N/mm?2)
T AV MIERT 28 KNG (N/mm?)

(3) AR AR

KRV N OFERE R A 6 KLU 7 RITRT. 3RS IIEK 105N/ m (RS2 k3 0
i ~) THY | FEAME (137 N/mn®) Z2TEID Z & ZfEad L, £z, £AWIST)ITHREK
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BT TN LRI R 208 VR SS400 113 106 15 33( 0.13 0.31

BHNF IR 2L BRI N 3OBEER VN SS400 80 106 65 46 | 0.81 0.44

BN NSDPERGEIAR VR SS400 137 106 105 21| 0.77 0.19

RIS (BRIELER) OIERER L SS400 137 106 62 19| 0.45 0.18

12 |RAN 7 R3Lpiiik T OBEIR L $S400 137 106 3 14| 0.02 | 013
13 |k T LB S 7 MO LN $5400 137 106 2 13| 0.01 0.12
15 [BANZ T MLk T OB R L SS400 137 106 2 13| 0.01 0.12
16 |fhiEfk L RO Y REDBEEAR LI $5400 137 106 2 12| 0.01 0.11
200 AN PN R $S400 114 106 44 47| 0.39 | 0.45
BANS Y5 () DOIMER VB $S400 124 106 39 28| 0.31 | 0.27
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3 BT NERINE T R 2085EGR VR SS400 113 106 15 33| 0.13 0.31
5 BINF IR 2L RIS T N 3DV SS400 80 106 65 46| 0.81 0.44
7 BINVF T R 3DBHGER VS SS400 137 106 108 22| 0.79 0.21
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12 |BAF 3T OB AR L b SS400 137 106 1 14| 0.01 0.13
13 T L BN T NaDBHGAR VN SS400 137 106 2 12| 0.01 0.11
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FH1E EHRROHERER

Gy At H S i I
me | m# GL P R s P
No. | No. (m) S s (m) (mm) PR | ke T B
(N) (N)
21 80.00 65.55 2.55 8,320
20 3.40 25 53,519
20 76.60 62.15 2.71 876
19 3.40 25 56,720
19 73.20 58.75 2.86
18 3.40 25 59,921
18 69.80 55.35 3.02 3,638
17 3.40 25 63,122
17 66.40 51.95 3.17
16 3.40 25 66,322
16 63.00 48.55 3.33
15 3.40 25 69,523
15 59.60 45.15 3.48 3,831
14 3.40 25 72,724
14 56.20 41.75 3.64
13 3.40 25 75,925
13 52.80 38.35 3.80
12 3.40 25 79,126
12 49.40 34.95 3.95
11 3.40 25 82,327
11 46.00 31.55 411 13,760
10 3.16 25 79,258
10 42.85 28.40 4.25
9 3.16 25 82,014
9 39.69 25.24 4.40
8 3.16 25 84,770
8 36.54 22.09 4.54
7 3.16 25 87,526
7 33.38 18.93 4.68 5,036
6 3.16 25 90,283
6 30.23 15.78 4.83
5 3.16 25 93,039
5 27.07 12.62 4.97
4 3.16 25 95,795
4 23.92 9.47 5.12
3 3.16 25 98,551
3 20.76 6.31 5.26
2 4.36 25 140,728
2 16.40 1.95 5.46 272
1 ! 14.53 0.08 1.88 5.55 28 69,678
Gt 1,636,402
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522 EPRAR O RATE

A | mm | RATER 7 e Bk e EZ@;& RS R
No. | No. (m?) (kg/m®) (m/s) (N/m?) E”‘?“;; (=) ™)
20 8.94 1.22 100 6,100 1.0 0.7 38,174
19 9.47 1.22 100 6,100 1.0 0.7 40,437
18 10.00 1.22 100 6,100 1.0 0.7 42,700
17 10.53 1.22 100 6,100 1.0 0.7 44,964
16 11.06 1.22 100 6,100 1.0 0.7 47,227
15 11.59 1.22 100 6,100 1.0 0.7 49,490
14 12.12 1.22 100 6,100 1.0 0.7 51,753
13 12.64 1.22 100 6,100 1.0 0.7 53,973
12 13.17 1.22 100 6,100 1.0 0.7 56,236
11 13.70 1.22 100 6,100 1.0 0.7 58,499
10 13.19 1.22 100 6,100 1.0 0.7 56,322
9 13.65 1.22 100 6,100 1.0 0.7 58,286
8 14.10 1.22 100 6,100 1.0 0.7 60,207
7 14.56 1.22 100 6,100 1.0 0.7 62,172
6 15.01 1.22 100 6,100 1.0 0.7 64,093
5 15.47 1.22 100 6,100 1.0 0.7 66,057
4 15.92 1.22 100 6,100 1.0 0.7 67,979
3 16.38 1.22 100 6,100 1.0 0.7 69,943
2 23.38 1.22 100 6,100 1.0 0.7 99,833
1 10.33 1.22 100 6,100 1.0 0.7 44,110
it 265.21 1,132,455
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o o FER iy wAk | WS iy wAW | Ef T | A
i 71 & I 77 i)y R o R I KR E i 1R E

0. oy . 1.5.f., 1.5,f., 1.5.f,, (“§§:0 e /Lo

(N/mm®) (N/mm?) (N/mm®) (N/mm?) (N/mm®) (N/mm?) (=) (=)
20 |80.00 ~ 76.60 0.32 0.99 0.59 254.5 258. 139. 0.01 0. 00
19 |76.60 ~ 73.20 0.59 2.69 0.95 252.7 255. 138. 0.01 0. 01
18 [73.20 ~ 69.80 0.83 1.92 1.30 250.9 254, 137, 0.02 0.01
17 |69.80 ~ 66.40 1.09 7.55 1.63 249. 1 252. 136. 0.03 0. 01
16 |66.40 ~ 63.00 1.31 10. 47 1.95 247.2 251. 135. 0.05 0. 01
15 [63.00 ~ 59.60 1.53 13.61 2.26 245.5 249. 135. 0.06 0.02
14 |59.60 ~ 56.20 1.76 16.92 2.56 243.7 248, 134. 0.08 0.02
13 [56.20 ~ 52.80 1.97 20. 35 2.85 241.9 247. 133.: 0. 09 0.02
12 |52.80 ~ 49.40 2.17 23.88 3. 14 240. 1 245. 132.6 0.11 0.02
11 [49.40 ~ 46.00 2.36 27. 47 3.42 238.3 244, 131. 0.12 0.03
10 [46.00 ~ 42.85 2.59 30. 84 3.67 236.5 242. ¢ 132. 0.14 0.03
9 |42.85 ~ 39.69 2.76 34.24 3.92 234.9 241. 131. 0.15 0.03
8 |39.69 ~ 36.54 2.93 37. 66 1.16 233.2 240. 130. 0.17 0.03
7 |36.51 ~ 33.38 3. 10 41.08 1. 40 231.6 238, 130. 0.19 0.03
6 [33.38 ~ 30.23 3. 28 44.53 4.64 229.9 237. 129. 0. 20 0.04
5 |30.23 ~ 27.07 3.45 47.97 4.88 228.3 236. 129. 0.22 0.04
4 |27.07 ~ 23.92 3.61 51. 40 5. 11 226.6 234, 128. 0.23 0.04
3 |23.92 ~ 20.76 3.77 54.83 5.34 224.8 233, 127. 0.25 0.04
2 |20.76 ~ 16.40 3.99 59. 55 5. 65 222.6 231. 121. 0.28 0.05
1 |16.40 ~ 14.53 3.63 54. 50 512 228. 4 236. 136. : 0.25 0.04
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75V —F H IS N/mm? 250. 0 298.2 | 0.84
Y77 L—k JEE JE B 7 N/mm* 44. 4 614.9 | 0.08
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