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EOMHE, TRbLbLEEEND L VITRREEDOHEEHEEZET, EEORIIRS
IZHARTEWED, E3EOFSIIFE2HICIEATIA—F—/hEV, F4HIIE
YiEAE AB ITKFF T 5THTH 5,

W(Vo) 1%, BEEOHERD > BEGEN VoA EER5HmOETHY, K(6.7ITX
DWEHEID, ZoRITkY, HEEBNOBEES A L CTHEFRMBIZOHALRH S
TLEMBEINTWD, Vun 1T, BEBEENRAET HER/NAFHETH Y, Garson I gale
intensity velocity &FEATUWS (gale LIIFHEEICHWEAOE), KEOXRRE

(National Weather Service) TIZE, 34~47 /7 v b (17.5~24.2m/s) & X TW
5., BAROKEITTIE, [EBERIZOAV LN TWBESNERZIZIBWT, BS 8 A
oA (gale, 17. 2~20. Tm/s), A1 9 IZ KA (strong gale, 20. 8~24. 4m/s) &
SEEINTEY, BN TR TEREXPRS, ARICHEERHED D] LEhTH
5, AEEBEIZLT, Vun=26m/s & L7, ZOfEIX, FO (17~32m/s) DIFIEFPR
YT 5, B, ZOMEXY /&R V,, (BI2IX, FO DE/NEE 17Tn/s) %
Wa e, BV ELRDBEEEIINSLRD,

¥£72, Ha) ROG(a) ITENEN, EEOEER S RUHKERFRICIE > 72HEIC
HERYVETHOX REED 2B L-ROR I THH, AiRD 5. [T TEEEECY T

6 5 (FEH) —BIR 1—fF2.4—17



ZAE (BEFE D) TRELTWAEYD, BEOBBFRICIMEEY T, —EMEL %2
B

H(a)=G(a)=D, (6.8)

L7=BoT, H(6.6)1FK(6.6") XTI ENTED,

v alv olie o]

E[DAWy))= j j IW(VO) 1 F.w,])dV dwdl

00V,
+D0j I} f@.)dvdl +D0j IW(VO) W w) dVew )
0%, 0%, ’
+(D02frf4)j fanav

Vo

2B E, SEEOXNEERS ML, LTOR(6.9) ixX 6. 10) D Lk rickEh
%,

fape— L Loy 1 2 [m(x)—ux]z_z ;{hl(A‘)—ﬂxIlﬂ(v)—ﬂy}_{hl(v)—ﬂy]z
270,0,1-p* W 2-4) . N T . "% o,

(6.9)
1 |
S, y,0)= T
2 Xyz
O, Oy O-y)oxy 0,0 Pr, :
(27)*|o,o,0, O} 0,0.p,,
040, P Jyo-z)oyz 0-22
1 J,i O, Jy px}' 0,0, P il ]Il(x)' My
cexg — (0@ -p, WG4, WO-u)ooe, o o0.p| [lG)k
0,0 Px O-y o, royz (Tz2 ; ]ll(Z)- M,

(6.10)

Tl Uy B AIEE NG, In(y), KO In(z) OFEHETHY, o, o,

0,1 3EE In(x), In(y), BKWP In(z) DEERZEZRT, £72, o1 Inkx) & In(y)
OFBREEZEL, 0, FXOWTHLRKRTH D,

RE, EEx & In(x) OFEHEEENEhv L, ., EEREEZENLER o,
o ERTIE, TNHOMITIZILLTOREERERS 5,

o2 =ln(CV?+1) (6. 11)

2

= m(ﬂ)_"—; (6. 12)

ZZIZ, CVIXEERE (o /) THhH, RFHETIE EEROBEFERXZAHWT, 4
ICTROT=ERFEKERE, $EER, HERIOEIERMEEREN»D 1, 0.%
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EDI,
HEBERKBEEONY — FEBROBEEREREZE 6. 1 KIRT, F6.1KEY, &
BEBIMTA FE2SEIEBBHER 10° 24T 5 EEIL 67.9n/s &R o7,
2B, EBEEKBEDO N — FHBOREIZBWT, EBEOME SO _EIRE
IEINF— FEBROBKRBRBRICRORWEREIZKE2EL LT 120m/s IZFRE
LT3 [2E&E 4],

BEBKEAE (m/s)
30 40 50 60 70 80 90 100 110
1.603 . : : : ; : : :
e A
[
1.6-04 \ 1| 67.9m/s
[
[
?ﬁ 1.E-05 \-'...
i \\\
% 1.E06 \\\
N
1.607
g
1.E-08

Fe6. 1K BEEERKEEDO Y — R (BRER OMAEhZH 5 kn O#HiFH)

7. 1km &P & OFER TOEENY— FI#RIZHOWT
HA RIZHEV, EEBRFHIEZ 1 kn&iBH = & (2L L& OEER KEED
NF— R OBEEEITo 1=, BEICBWTIL, UTOLRUETREELR{ToT-. HE
(R 537 A—Z 3T 1RITRT,
ﬁihkuﬁﬁﬁém FNEN 1 knfiNOEEBEROEERSZAVS
WBRIOEBREMBIIFRARGEN L, EEBHREIEMEEULIES %
BERIRDONRWED, HRI-1knDt 7 A v M S OFEAMHIC 0~ 1k
MoOEERAT 55 EEZRHNS
1 kn&BH = & OFEROT — 2 B3P iz, BRI+ 5k TOMEE A
EEA)

6 5 (EH) — B 1—Ffr2.4—19



BT 1R RTFRNAY— FHBREEICRANWDRT A—F

EERFhE —_— FEEH EE & RE HHEIR
(lkmZ & xY7) (@) m/s m m u~w [ w~L | w~L
e il 23.73 | 29.1919 | 117.8969 | 1550.491
R 9.91 | 9.8882 | 131.5575 | 2653.688
— 8 476 | 29.1388 | 122.1061 | 616.184
meRE 4.07 | 10.2770 | 151.6410 | 447.236
G cenie F9fE 2.06 | 30.5236 | 190.9434 | 768.849
e 2.20 | 10.4155 | 170.2353 | 423.820
F9fE 2.04 | 28.6714 | 176.7619 | 688.648
2 3km FERE 159 | 94043 | 1796123 | 369356 | oot SkmOMERAD)
i F9fl 115 | 31.1864 | 217.4576 | 876.983
meRE 0.82 | 9.9156 [ 211.2307 [ 309.282
e 98 0.97 | 32.3000 | 283.6000 | 1016.240
R 0.95 | 10.2059 | 242.5440 | 185.356
—— Pl 9.32 | 28.7010 | 91.9833 | 616.184
meREE 536 | 9.9741 | 118.8510 | 447.236

PLEDSHTEE LSS E RO Y — R ih#i % Al & OVERI 5 knD 65N
TOEBEKEED Y — N & 00 TET. IRKIRT,

FBLIRKE Y, FEBMERICITHY T EENRD KE SFHh SN0k, HEAl
0~ 1km#&ifA TD70. Tm/s TH > 7=

- = [E0-1km fE1-2km —— [E2-3km - = [E3-4km
- — [E4-5km —— iB0-1km — B £5km
BEARKRZE (m/s)
30 40 50 60 70 80 90 100 110
1.E-03 TS E— ’ TS S— . . .

1.E-04

1.E-05

R

1.E-06

1.E-07

7

1.E-08

BN EEEKBHEONY— Nl
(1 km #EPH Z & R ORRR K O£ L Z 4 5 kn OFEHH)
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E7.2F% EHEBHERI10° TS L EEEKERE

R — BB KB [m/s]
[ 0~ 1km 67.3
f#& 1~2km 63.0
f# 2~3km 57. 1
f& 3~4km 57. 4
% 4~5km 58. 4
## 0~ 1km 70.'7
(%) BRIk OYERIZIZ1 5kn 67.9

BEICHEMI0~1kn, 1~2km, 2~3km, 3~4km, 4~5km, ¥HAI0~1knDEETEE -
IR A BT, 3~17. 8KITTT,

73K  [RAI~1kniFEOEERAE - BB

FHRI DI REH - BERT—L £ B L
(FE0-1km) DEfEE i FO F1 F2 F3 (BEE) | GBLE) | (SLFE)
1961~ HR e 56 18 26 12 0 12 0 68
2012/6 EHIE (5F) 1.09 0.35 0.50 0.23 - 0.23 - 1.32
(51.54M) RERE () 179] 138| o070 o047] - 068 - 2.00
1991~ HAR R 36 18 15 3 0 11 0 47
2012/6 EHE(F) 1.67 0.84 0.70 0.14 - 0.51 - 2.19
(21.54M) BERE (F) 2.47 2.06 0.79 0.36 - 0.98 - 2.71
2007~ HREREs 20 16 4 0 0 5 0 25
2012/6 Tl () 3.64| 291 0.73 - - 0.91 - 4,55
(5.5% M) BERE (F) 447] 358]| 109| - - 169 - 4.80
ER {0l AR R 245 150 36 12 0 47 0 245
51.54 M i (4F) 475 2.91 0.70 0.23 - 0.91 - 475
(BLE%) | SR 407] 358 o079] o047] - 169 - 4.07
4l AR RS 245 197 36 12 0 0 0 245
51.54R FE () 475 3.82 0.70 0.23 - - - 4.75
(&) BERE (F) 4.07 3.96 0.79 0.47 - - - 4,07

7. 43 Rl ~2knEifH OEERAE - BB

BB REH _— BERYT—I x B wy
(BE1-2km) DfEt i FO Fi F2 F3_| (B b) | G b) | (STFRE)
1961~ AR H 34 10 20 4 0 1 0 35
2012/6 1918 (%) 066] o019] 039 o008| - 002| - 0.68
(5154 M) BEEE(F) 119 o077] o063| o027] - 014 - 1.19
1991~ Ll EeE 23 10 11 2 0 0 0 23
2012/6 FI{E () 107] 047] o051 o009 - - - 1.07
(21.5% M) BERE (F) 164| 116]| o068| o030 - - - 1.64
2007 ~ BN 12 8 4 0 0 0 0 12
2012/6 T 191E (5) 218 145[ o073]| - - - - 218
(5.54E M) BREE (F) 284] 208[ o086 - - - - 2.84
=20} R 106 75 27 4 0 0 0 106
51.54 T (F) 204 145] o051 oo08[ - - - 2.04
(fE &%) BERE () 220] 208{ o068| o027 - - - 2.20
R il ERes 106 75 27 4 0 0 0 106
5154 T4 (&) 204] 145| o051 o08[ - - - 2.04
(28%) BEEE(F) 220 208] o068] o027 - - - 2.20

6 5 () — B 1 - 2.4—21



B7.5% M2~ 3knfiEH OEEFAE - BB
BEBRH %E;ﬁ INEH BERT—IL I B B
(FE2-3km) DOfEt i FO Fi F2 F3_ | (BEL) | GBE) | (BLFE)
1961~ AR E 27 10 14 3 0 0 27
2012/6 T 1E (4F) 052 019] o027]| o006] - - - 0.52
(5154 M) BERE (F) 1.02] o066[ 057 o024 - - - 1.02
1991~ Lalokekses 18 10 7 1 0 0 18
2012/6 FHE (F) 084| 047] 033]| o005]| - - - 0.84
(21 5%M) | BEREE ) 138 097] o057] o022] - - - 1.38
2007~ lnleEees 12 9 3 0 0 0 12
2012/6 FE (F) 218| 164 055[ - - - - 2.18
(5.5%M) RERE () 222| 146| o088| - : = = 2.22
5201 Il E 105 85 17 3 0 0 105
51.54 M F il (F) 202| 164| 033 oo06[ - - - 2.02
(L&) BERE (F) 159 146[ 057 o024 - - - 1.59
=101 HAR S 105 85 17 3 0 0 105
51540 F il (F) 202| 164| 033| o006 - - - 2.02
(2E%8) BERE (%) 159] 146] o057] o024] - - - 1.59
7. 6% [ERAIS~4knfiBH OEERAE - BB
EE U tapiubc L en BEIT—I T 5 B8
(BE3-4km) DEE i FO F1 F2 F3_ | (b)) | GBE) | (BLFEA)
1961~ HR 8L 21 4 16 1 0 0 21
2012/6 FE (F) 0.41 0.08 0.31 0.02 = - = 0.41
(51.5% ) BERE (F) 067 ©027] os58] 014] - - - 0.67
1991~ HRE RS 12 4 8 0 0 0 12
2012/6 FHE () 056| o019] 037] - - - - 0.56
(21.5% M) BERE (F) 075| o040 059( - = - - 0.75
2007~ BB AR 7 4 3 0 0 0 7
2012/6 FHE () 127] 073| 055[ - - - - 1.27
(5.55 /) BERE (F) 1.04 0.55 0.88 = = = = 1.04
5201 RN H 59 38 20 1 0 0 59
5154 FHE (F) 112] 073 037 o002] - - - 1.12
(ELE%) | SeRsdE) 080] 055| 059| o014] - - - 0.80
24l SRR NS 59 38 20 1 0 0 59
51.54 FHE (F) 112] 073| 037] o002] - - - 1.12
(28%) BRREE () 080] o055] o059 o014] - - - 0.80
17K BEl4~5knfiFH OEBERAE - BB
EHE M %$§ INEH BERT—I)L T B B
(fE4-5km) DiE i FO Fi F2 F3_| (b)) | (L) | (BTFE)
1961~ Ll olekss 18 3 14 1 0 0 18
2012/6 F{E (F) 035| o006]| 027 o002] - - - 0.35
(5154 R) BERE (F) 066| 024] o063] 014] - - - 0.66
1991~ HR s 11 3 8 0 0 0 11
2012/6 F B (F) 051 o014] o037 - - - - 0.51
(21 540) BREE(F) 075| o036 o074] - - - - 0.75
2007~ MMM 7 3 4 0 0 0 7
2012/6 F (B (F) 127 o055]| 073| - - - - 1.27
(5.5 M) BERE (F) 104] o058 128] - : = - 1.04
=20 Ll EsE 50 29 20 1 0 0 50
51.5% /M F 1B (F) 094| 055]| 037]| o002] - - - 0.94
(fELE%) BERE(F) 094| o058] 074 o014] - - - 0.94
ER HARI S 50 29 20 1 0 0 50
51540 F (il (F) 094 055]| 037] o002] - - - 0.94
(28%) BERE (%) 094] os8f o074] o1a] - - - 0.94
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7.8k R0~ 1kn#iPH DO EEFEA - BB

EHIRE b REH en BEAT—IL + 9% BY
(3#0-1km) Diiat - FO F1 F2 F3_| (B b) | GBE) | (BUTE)
1961~ AR RS 31 10 14 1 0 11 40 82
2012/6 91 () 060] o019] o027] o014] - 021] o078 1.59
(51.54EFf) BREE (F) 111] o0s9| os53] o035] - 067 247 3.44
1991~ BRI LB 21 10 8 3 0 10 40 71
2012/6 T34 {8 (4F) 098| o047]| o0837| o014] - 047] 1.6 3.30
(21.54R) EREE () 155] 135] 067] o036] - 097] 361 4.86
2007~ BRI AR 11 9 2 0 0 5 34 50
2012/6 T8 (%) 200] 164] 036] - - 091] 6.18 9.09
(5.55 M) BHEE(F) 2.71 248| o086] - - 1.69| 556 7.58
5201 HRERLH 159 85 20 7 0 47 319 478
51.54E1 T8 (4F) 305| 164 037] o014] - 091] 6.18 9.24
(e bE#) BEERE (F) 309] 248] o067 o035] - 169] 5586 6.36
=400} R RS 480 397 61 22 0 0 0 480
51.54ER F B () 98] 765] 112 o041] - - ~ 9.18
(28%) BERE () 536] 520] 115] os60] - - - 5.36

8. EEEKBEMDO Y — FHBRIZ L AHRKEE (Vi)

% 8.1 MIT, MEFMRD O REAIKR ORI Z N 5kn OFHEIE (FERMRTHIR)
R OEEERETHIR A 1 kn 150 Z & (S L L 72358 OB B KEGE D N — N ihif
ERY,

8 1KLY, FEAIKRUHERZNENS5kn OFEASKE X% L L-HE OERE
R 10° (261F 5 EuEIX 67. 9m/s, FEEMRFTHUEZ 1 kn §FH Z & ICHE L2556
DOEBIBHEE 10° 1281 5 BEEIE 70. Tm/s (H#E] 0~1km) & 72-o7-,

Lo T, EEERKBEDO Y — FHBRIZZ DHRKEGE (Vg 1%, BEEREIROYEEIZ
NEN 5km OFHAEEL O 1 kn FEHOEEFKEEDO Y — FFHEFERD 5> HX
xWHEBEAL, Vip=T70.Tn/s &7 5,

— A =5km — #80-1km

BEERZKEZE (m/s)

30 40 50 60 70 80 a0 100 110
1.E-03 : . —
\ 1 1
\ 67.9m/s Né 70. Tm/s
1.E-04 [t = L
I
- \ 11
& 1E05 _...\
% 1.E-06 \\
\
1.E-07 \
: \
N
1.E-08

%8 1K EERANEED Y — Nl
(R &% ORI 2 AL 24 5 km OFEEA K OF 1 km FEFH)
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[2E&F 1]
W EDF R 7 — VARBHEZEOIRS FEDZLBHEIZHONT

51. S4EM DERILT — Z 2 HEET DB, W ETRELZF Ay —/L RHESR GEL
BEdEd) %, FAZ—UPRHBAL WA EESR (e LEER) OFXFr—1Z¢
DRELETHS LTINS, £Z T, RBESEETCOEBERORAERMIIEELYEE
ETIHELLTWS, LRELTWS, hOABENRIES FELEVORERETIEH
D0, BRREREZEIZ, ZOREOZHHEICHOVWTEET S,

TIZTIE, BBETRAELEZESR (LIT MEEER) L0W)H,) &, KETRAELZED
% EpEL7-ER (LT TEEER Lvwi,) 2KHILTEZ S,

KIRORUL, FEE#ESR, EREEERY L+ EE) EBE20ZhThoEEX S
iZxt LT, FO,FL,F2BA EOEENEDBEIETH D, 2ED LEERDOSHE, FAT
— N L DBEIEITENEN3LL45,24% L 72> TRY, BELERL ORICKE REITE
W (B %LIAN), EEERIIEECRELEZEETHDZ D, #ETOF X7—1
REABEEDOF A r—NZ L ORAEIGIL, FEEEOREREGLERELEEZEZONS,

bR LR EEROBABGICKREREBZIR OV L1, #HH L ERIOF X
r—nZ L OREBENEFEHULTHWAZLEZTRBLTWVWS, LER-T, #LTOF
FHESEY, BEER (bAWIE (BLE+ k) #%) ORLEE THEYTHFER
FUBRFEELEEZBND,

—F, EEBRFHMBRO EBREZEOLES, FAr—AZLoHEEIXENEN
49,33,18% TH VY, FELEEDMEL10~20%BRERL 5, EERMNMIBOEE, FOO
BIENEEDEIZHRTKREL, HIZF Ay —1OKE LRBEEDEISNRERED 2L
o TRY, IR RFFENRR LN S, EEERLE EEROBISOEN, HsRHE
IZEBLDNT—FEBDRVWEICLED LOHBICE 2V, (BEE+ B &%
DENEIT, ZEOMEICHERTL 725 FODEMNEZ &S Hlsti3E %), L2
>T, (Belk+ ki) EEOEETHESTIERFEL, T—2EBZVPRVBEICLED
RFEELEXLNS,

6 5 (FEE) — B 1—fT2.4—24



#£1 FRIF—LTEOEEREBOEEG

(a) 2EBF =+ 5km

REHOEIE (%) |FO (+FRHH) F1 F2Ll
b b aEd 32 50 18
ke 31 45 24

(M b+ k) 32 48 20
(b) B R sk

REBDEIE (%) |FO (+FH) F1 F2Ll E
b e 37 53 10
e 49 33 18

(M b+ k) 41 45 13
% 51.54F [d] O B fi j S1.54F [H O S il
4B +5km HEE R
(a) 4£E=+5km (b) %%@’Tfﬁ!jﬁ
B EHE w2 E(skm)
”° 51.54F [ O i
i
-]
4
&
FO (+-80) F1 ' F2Ll b

(c) (PELE+ L) w%&

X 1

FAZ—NL Tt OREKOE L
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[2=%k 2]
BERBEBOWRS (KT V2, R YHM) PV — FERICRIETEE

1. ERFEAMERL N — N

Wen and Chu ¥, ERICHEBL, 2 oEBEENDAEUELERAIEROHEES
BELTWS, ZhICEINIE, ERORENKRT Y BRI LIRELESSR, &
BOFEREBROWEERSMIRT YV U HELLIIR Y YOMICEET 5,

T VAT ﬂ(N):%exp(—VT) (1)
Y 53+ 2 = pyry T T 1+ ) )

TIT, NEIESOERER, v ITESOELHRE, TEIFETHD,
e, TEIRIZWTh2OERIZERL, V, U LOESREICREDN 5HER

B, (D) IFRNTRIND,
RT Y 537 1 By, 1 (D) =1-exp[-vR(V,)T] 3)
RY X453 B, (D)=1-[1+ BRI’ 4)

ZIT, RV, BEPAR LT HWEYD, HL—HOOERICEEL, EHEREEN
VoAb L2 DHERTH D,

2. W7V U5A &R Y of
RT IV VBREX, SIBEENRT X ARIDBAIIL, SETORERRBZEN

UMOREICEEY 52T, hOoRENRKENIC—RICHB T 2HR 2R THFENT

TATHY, LTFOL I BRIKEIZESNHTVWS,

O BRIIFE - ZROWVDRIBHTL T VX AICRETD

@ 5z bk - ZRORENT, FROFBAEIIMOEEOREICK L THSL T
H5

@ MUNXREIA t ICBITA2ESRARRIZA t ITHET S, At ORICESR 2ELL
ERATAHERIIEBHETEXS

RT Y U BRI L LTIX, RBFSREE, KEEEORBME, KkKH
B, BEFOEREREREL HDH, BTV UHHONEITEHMEICE LS, B
SNABROPFITIE, ZOHBBPEHENOHANTNEEHE LD S,

RY YofiL, DEFEHERRRD LI RBER~OBEEENEL, BBRKEVE
BIIpBORE M EERL, B—0DEHIIXRT Y UHHIZE-3< ., Thom(1963)
X, KEFHEZRRE LTEEEREROGIZITVY, RT Y U BENEREL TlET 5
AR LRI HLELEBIL, RIYOMICLHEEELRBNW EE2RLE,

6 5 (EH) —BIR 1—fF2.4—26



iz, ERIEFERFRFFERETIE, BLEESR (He LEESR) ROKEEBEOWTH
IZLTH, RYPomOBEEERBNI LERLTE,

AU XL, BROWT, HHHFELSUIERE R 5 CERESOSELE
HIERAENTEY, bHEENRBRIHBEIE, FRICL-oTABICHLERSNES
DT RBHSE BV EEE) BNEEIN TS, EBEOHA T, BRCERIC
XV EEDRE LGS, FRFZROICEROEERNREAET S (tornado outbreak &
FRiEh5) WA EZ 55 (Wen and Chu, 1973),

3. WEFmMH DRI
K3) @ IESE, KT VUMLKY ¥ HMIcES< BE A Y — P ERICHE
THE, MECIELALBEVBRLAAY, UTTR, ZOBHEICOVWTEET S,

HH—ODERICHEBL, EEREN VULELREZEIBRBMELZITIHRY
R(Vp) &535L, ZOXHREEHELZITRVERIRATEINS,
(EEZZIRVEE  )=1-R(T,) (5)

FIEEIZ, NEOBENRFEELE L X, WThoOBERICH L THLHES ST 2V
R TEEND M2 RE),

(NEOEE THELZT RVRER )=1-R0,)] ©)

W, NEOEENREAELZE X, WTNrOBERIZLVHE (RIK1E, &KX
N[E) %3 5ERITKRKNE2LR5,

(NEOWFNAOEST HEEZT 58E)=1-1-RO)I ;)

Lo T, 1FEMIINBEOEERRETIHELZPN) LT5L, ThIZK58E
MR,

{1-[1-RODF [PV @
LB, RO B4/ S g, ERERO & 5 IGEDTE 3,

{1-[1-ROL] |PV) ~ R()x N x P(N) ©)
ZIT, RoOEHEZRANTWD,
[1-RT)I »1-NxR®¥,) (10)
EEPEEOLE, RV LB 10° AT THH 5, K (10) DIPUIHER IRV
CHLY 38D,

DLEDzZ b, KO XY, 1EMICWTRIOERICEVHEELZIT AHERIT
KA TELTE 5,

6 5 (EH) —BIFR 1 - 2.4—27



B, (D) = Y [R(W,)x Nx P(N)] = RW) Y. [N x P(N)] =v R(V,) (11)

Thabb, HEREIIEEREROEHE Yy ORTEFL, EEREI W, #E
BAICHEBERTHY, RIVYOHERT VY o DHICL BN NF— FOBRIZT—FHT 5
LB TE D,

4, KT I U5 ERY YoM DY — RO
3. TIX, MERHORBATZ T GEURXZFE LR, ZZTIERG) @) oz
EREERY, LERORLRIET 5,
REBDPMN)E LTART VY U OhxiREL,
{1-[1=R@Y" |P@V) = P [ 1-RE,)] PO

_ v o 0 RT)
= PO ~[1- RO “oexp(v) = PV~ exp(v) i

LB tHEBETSHE, RN DOEELRNIIUTOLEEBY TH S,

B,(D)= i{P(N) —%exp(—v)}

=1-exp(v —vR(V,)) exp(—v) (13)
~1-exp(BR(T,))

Thbb, "7V UHHITL BN — FiEORK 3) BREIND, T 2T, ROEM%
KEHANVTWS,

x?l'
n! (14)
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B L=k, MHxhEED 2RICHFI LI AZZT5b0E Lz, ZOK, kpo

EENIX (1) *oTtkans,
mi(t) = 3pCpA (V(x(t)) - J'c(t)) V(x(®) = 2(t)| = mg] + + - (1)

52,
m: REYMOER, A: REEHE, Cp: HiHHEE x(t) : Lt TOREYOIE
x(t) : BRIt TORKYOFHE, X(t) : Bt TORKHOIEE,

V(x(t)) : Bt CORKYM B TORE, p: ZREE, g: &N,

] EAFRERSOH 1, fESE0 DT by

ek, MLAREC,IE, 3FHFMOEBETEASIT LEESE L,
BRH 2 FRECERE N O EE S OFEMicB VW TIE, & (1) ZEERb+5 - & TitESL
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flio7-HDHEFRBFB*C I bR TEY, FAFEMICHWITEREIIRLETHE5LEZ D,
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5 —=— Rankine model (present study)

0 | | | | |
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B3 ZENNT A—F LFRRWEE DBIR

% 3 :E.Simiu, M. Cordes: “Tornado-Borne Missile Speeds,” NBSIR 76-1050, National
Bureau of Standards, Washington D.C., 1976.

M4 WRIERE: PR 21~22 FERFHREEBRENAE (PR 22 F£5) EHICL
BLIRF AR A~DOELEIZET 2ENE], MITBHENRFHEEEBRSE T
ZERFAMEE, FR2342A

X5 {LOEE, AR, REES, o (EHPRHER) : (BET X @ET
M & BREEE DR, BARENFEES, 2013.9.

¥ 6 :E.Simiu, R.H.Scanlan: “Wind Effect on Structures, An Introduction to Wind

Engineering, ” 1977.
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BERKDBRKS 20ENCOVTIE, R 2ITRTEEORET T, BERNKSD O~
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8BS CTHE 0 OB EFR M @< Hix, BED 2R IZHFTIHOLE L, 08
BEHFERSDFE LYV NFThB LTS, D,

FzépCDAVZIVD+VZ|w- -+ (2)

i T,
F:%ZEvV AN, p: ZREE[ke/m’], Cp : FLAIKE,
Vp : OKF) #EEEE [m/s], V;: SpEEE [m/s], A : KEHEE [n’]

ERETRSNWDF LV AL BEND, BERKMBRKT 520E00E, UTORKITLY
HEFTX B,

X CpA 2g 1% (&
EPCDAVZIVD +Vzl >mg & Fs pVz|Vp+Vg| \8)
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[
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D

1 ZBHING R B

:|

F 7=, BERRMOREE S FHERI(RE L - EEEEBRNICB T 5 8E 5 HEEIZ
B 5BFRA*  RUR 2D Vi b,

VZ:%XVRm:SOJ(m/s)- .+ (4)

Zhiab ez, X (3) IZR1DEEZRATSE, LT Xoiz725,

CpA 2 2x9.8
D > g

m pVz|Vp+Vz| - 1.22X50.7XV1002+50.72 =0.0028 (LY #C)

Eh b,

Thbb, 2OFHTT, RETH0ENIETHEH T A—FOREIZ, 0.0028
EEEENS,

—7F, 3IDHA FPIROBEMTHD T v 7 DEHNAT A—H|T 0.0026 THY,
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ERBEEL Y /S, TR, EOENNRFA—FEHTH NIy, R2ITRTHE
BOFETTIERELRY, 22T, HA FERO N7 v 7 DZESI/RT A—%0.0026 &
RFINCTRET 20BN OHWEEDES T A—F LT 5,

BB, BMEBIZIXESNRNTA—FL, ZRZHAPERERCLIIREZFOFTENLS
REBMETRTHERIBEIETHY, ERICTRRTEEZES T A—FH30.0028 LLTFD
MIEIZOWTIE, PIHIE (R IR S 40m) »HFELARVWI EZ2RLTEY, #
HICEPNTEIEPZELRZNZ LEZ2RLTWDDIT TRV, 272 L, #imicBErhi
MERERICLIBNECIVBELELERATCIOEANRT A—FICL MMt EHT
BLEWTEBILENHLENNRT A—F80.0028 L FTOPKIIBHEZC LV iF LS -BR
MICET T LBEBAONDSTZH, RELLRNWEARTZENTES,

UEXY, ZEHRFA—50.0026 ZRKAEOYMEELTHZLIEIRETHDHLE
% B

K2 REBESEHITRLEEORMN

R EHEGE (Vo) 22 bl BREAREE  (Vra) ZREE (p)

100m/s 15m/s 85m/s 1. 22kg/m’

#£3 HA FEROREMDLESRT A —F R UOREE &

Mk OTERE B 7 SR arz JY— MR =l 2 [

) RS XHERE REXEXEIT | REXEXES | RESXEXBRIT | RS X@EXET
vl 2X0.05 4.2%0.3%0.2 1.5X1X0. 15 2.4X2.6X6 5X1.9X1.3
B (ke) 8.4 135 540 2300 4750

Lf 8T A—F 0. 0057 0. 0089 0. 0021 0.0105 0. 0026
FediE & [m] 22 47 0 56 0

7 : Simiu,E. and Cordes, M.,NBSIR 76-1050. Tornade-Borne Missile Speeds, 1976.

4. BHNRG A—FDOHEHFHEITHNT

8 J)RT7 A —Z1%, A FOSEILERHS ROKEIZE T 5 EERFH O DDORFM
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m: Rk OEE, c : F7£E (0. 33), CD1, sz, Cpg MO AORETH Y, FLAK
BiIRRpiiRic LY, LITOoR4DERY &5,

F4 FORMOTNRK

TSR Cn Co2 Cos
Bk i 2.0 2.0 2.0
L RIR /LS 2.0 1.2 1.2
0.7 (MEHm) 0.7 (MEHHE)
7 2.0
s 1.2 (ERHmE) 1.2 (SERWm)

2B, A, Ay A IIRSEBOBREEGETHY, L, W, H 2ZLEFhREDOE X, IE,
B L L7, ASLXW, A=WXH, As=HXL Thb, 727701, HwKIZH2WTIE, L, WH, B
RIZOWTIEE, DWH &35,

Co122.0 Coi:0.7 (FIFEMTH)
o Cnt2.0 1.2 (EEHE)
(312, 0 \ A
P As Cil. 2 Cps:0. 7 (M)
C:2.0 7] Ao 1.2 ()
CD2:1. 2 anzz. 0
BTN /LN LRI ZLEN Z 37NN

B IHEILERT : [hk 21~22 FEFRFHRLEEBRAEN (FK 22 F£E)BEHICLD
BTNl ~OF B BT 2REMNE), MITEEANRTF AR EBHIBECME
RAREEE, FR234E2A

¥ 9: US-NRC: “3.5.1.4 MISSILE GENERATED BY NATURAL PHENOMENA,” Standard Review

Plan, NUREG-0800, 1996.
%10: E.Simiu, M. Cordes: “Tornado-Borne Missile Speeds,” NBSIR 76-1050, National

Bureau of Standards, Washington D.C., 1976.
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ER+TAHEHERDE (ERd BE14.1d) ITERAT 8 HE0KEICL Y, MERET
o7, WTFICFOREREREZTRT.

1. EHEES THE 0 DBERFKD @ < ShE 5 mmks D7 Fy
AR (2) KDLEh, UTTERIND,

1
Fp = EJOCDAVZ]VD + Vgl

L7 o T, REHEE 100m/s ITBITAREFRMOFE LY AL, (4) KRVUE2 LY,
Fr=3467C,A[N] » » - (6)

2. M EICEIN=HEICH DB
F, :g,oC'Lal/}_j.2 « = oo (T)

=%,
C, : i ETOBHFRE, a: i ETORKEE[n]

L7=2oT, ERICE2DEHZRATS L,
FL.=6100C.a[N] = - - (8)

PUEEXY, (6) XA (8) KXV BRSFHLRDTDOEMILTOLEY,

FoF. © 3467GA>6100Ca © %> 1.76 = + +{8)
L
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(9) ROFHRYTIIEDNE D PEfRT 5 71-DITEERRY OB 2 7l L 72
ERFT LD, MR (BERd, BE 14.1d) OBHREESR ULRHNEZT-2,

A1 LY,
Cla=0.2XdX 14. 1d=2. 84*

CHREHENS,
3 S

CoA=0.33(0. 7X14. 1d X d+2. 0 X d X d+0. 7Xd X 14. 1d) =7. 1d?
ThhHhI b,
CoA/Cra=7.1/2.8=2.5

Ly, (9) KEW-T, Lo T, (3) RiTHEIZCEI L TWAHEEDZE E&H
ELTIRSFRIICERATE A Z 039005,

0.8
Cp Q?D—Q\e\o
0.6k
(=
Rep = .30 x 10°
.4l ' Lid = 1412
0.3 Qi
Wﬂ%h
0.2
B
0l
0.0 ! !
0 L0 X 30

Fig. 3-19, -Eiffect of distance from ground plane on the drag and lift coef-
ficients of open circular cylinder (length/diameter = 14, 1)
normal to flow (¥ = 90%) in supercritical Reynolds Number
regime

AR 1 HEOHE»SOE S LB HHREOBEEF

¥ 1 : Wind Field and Trajectory Models for Tornado Propelled Objects, EPRI NP-748,
p. 3-23, 1978
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WORREKE - TRY, EHNT A —F OFHEIZRTFAIRFHE L 22> T 5,

«F4 L~yL (BGE 100m/s) (281 5

100m/s 2P B ESMLE LTI, GA/m>0.0028 2720, RAE (S V) IXEHMELE, #
T ER5FM L 72 Y, FEECEEREITA) 320m & 725,

ZhizxtL, BEA S —AOHEERRICBVTIE, TEEEMT+HA— ML ZEPRITS
5] EVWOHREHEHERSTEY, EBHNRT A—F OFHEIIRTRIZLFHE L 72> TV 5,

PLEnG, ZBHNRT A—F &2 AWERBIRIIZOWTIE, [RETHR—LX—V|ZR8HOME
HA 7 — VBT 28 ERT & Ll U TRSFRRRERICR D LY TE 5,
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FRWEE (SE W) (2B HRFHEICOVT

BERIZIVEO LR WEICH L TEEREREZ B OREHE TEEIZONT
Bt L7,

1. FHESRME
YENEEICL VR L, TORMMNL t=1, 3, 5, 10 PRICEEIERER
THRGETRITZITV, TRENORKRME S AEEZEH L,
WEOHHMEILE S 40m & LTS,
BEOHEITER1LITRT,

F1 FRYE R O EERE T

HH M E AT A
B KJEGE [m/s] 100
B EEEE (/s ] 15
B KRR AGE [m/s] 85
e R JEGE 44 [m] 30
72 R B [kg/m] 1.25
EIEEE (/5] 9. 80665

2. HERKR

ZBNNRT A—=F (CA/m) EWpEDH EIZET 3% % TIOE LR RDSHERE % 57l

L7cfEREZR 117,

FRITEERER L7235 E ORE L RORRKEEZRT,

—7, AEERE MBI 2RAARY ORE S M OEERE IV A FIZHEV, & 2

WRT L D ICKEFRD 2/3 DEEICREL TS,

K2 WREMKPOZES/NT A —F R UOFECEE

o BHNRGA—H K B $h B BT
Bl Coh/m [/ kcg] (/5] [/s]
izl 0. 0185 62 42
A 7 0. 0057 49 33
FRRLS 0. 0089 57 38
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NEAE (BERd £ 14.1d) Ofm»60®R S LS HEREOBRERNLESFRICEHR T
HILEMRLTWD, (RFHEE3.8HIH 1 )

L LBEBSEANRTA—2PEE M LRI OWTIEAE, ZEhh b SR
KMERT RN TH DT80, HEROMET RN H DI L CREBS LI RE2E
Wi BBRICILERM (VA Y —u—F, RV 7%) [CHEREPICRE ERD I L 2EE
LieRRERL, R REME®E) 2EET22LLT5,

HUFR IS (TR RE R A3 20 WM B 20 U TR L3R 2 4 2 BRICIE, AT A—X
POEH LB NICEYNRRERZEE LR (BAE) 2EH+THZLLT5,

LU FIZIRFEERATIC BT D AREP L RO E A2 =7,

1. REAERZ R 59HIco0T

FRUBH LR & L CARBAHEM 2 KT MBI T, (1) Rk 0 EESND%
NG A—F P DEM LB LT, MEB0ORE B0 27 L7 ECxtfe £
T5.

SEHRFGA—RILLBFHDRERESFE>

BHRTA—F VW THEEERD LI IZTH2EFEHEZEHL, BEL VI KEFW
BE TRE ERnRE) LHET 5, ZOLEOERD ERE DS (= (BHNRTA—F
NHOEHINSEEES) — (BE)) & %A &L, ERERHAMES LTEHL,
FEBBHIEXIR OB EIT 5

HERKMDZEN T A—F DED 0.0026 LR HBOERBEZn 458, 2& LAY
AQIFLUTO (1) XKo:tBVEHINS,

Qv =(m~—-m)xg[N]- « + (1)
FE
m~ : FBERKS DZEHRT A—Z 78 0.0026 L7 HEEOEE[ke],

m : BERKM OB Elkel, g : BEHIEE

ok, BERAEREZ T OFUVIRTTAL LEEBEOEEREE 100n/s 2B 5EHO
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T DIF b1 Z2 /137 A—4 0.0028m%/kg TH DM, RFIICE ESM22E 58
T A—4 0.0026m*/kg & L TFHHl L, XBEEIZOWVWTRBEHRT D,

Bl L TR EAE (&K 4.89m, 208 1.8m, &% 1.47Tm, H& 1760kg) DHE,
UTFTOR1IDEEBVENNRZA—EZNPLOEFENPERENS,

#F1 —BRERERHEOEN T A—EZNBHENDE

i) [kN] ; i .
_ i} . - — — — — BEho | Bho
@ | HS | B [ ®S | HE Ehn T i ERMAEN ST | R EREEREN ST :Ln.m._,e__ R
ml | ] | [ml | [kel Cuh/m[m2/ke] A—#0,0028[w'/ke]l | A—# 0.0026[m/ kel ["_'_]’" x s
DA TN kN [kl
Fffig | .89 | 1.8 | 1.47 | 1760 0. 00699 25.8 29. 1 3.3 336

ERREY, —RIBFEHAEICLWTL, BLEEHESES T A—F0.0028n°/kg & L7
BEEHEL, BFEEUEZEH AT A—F 0.0026m'/kg & LTZBEITH VT, £ 3. 3kN
DRBEHZTNDZE LD,

REBEFIEX R E L TARMEEZERT 2PmICO>VWTIER (1) XXvam e
WCEHINDEFEAICR L, EXRICAWSEREM (R 7%, EEMo Cy o2
NVE), BEM (BESES) ROER (7o h—=RL ) [2onTid, 1.0 Lo
ETHNITH ThHDPEFHIC 2 UL EOBES RIAA THRET 5,

2. BETLHWEHIZONT

FREBH LXK E L TEET 2RIV TIE, ZBARTA—FINLEBLIZENIZ2
BFEOREEZEBEL, MREMTLHLETEH, TOBZFELUTITRT,
<BEETLH2WROXMRTEOEZ X >

BREGE 100m/s BFDZES )T A —Z bR LRI TER 3. 831 D (6)
KELVUTFO LI ITRENS,

Fy=3467CpA—mg([N] = « - (1)

T,
Co: LAMRE, A: RKEHE, n: BERRYOER, ¢: ENHIEE

7o, EEYWEREH - FFRICERLL-BRAFELVREEL-ZENEILUTOLE
DRSNS,

Fr = 2pCrAgVp® — me[N] + + - (2)
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T,
p: EREE [kg/n’] (=1.22kg/n’), Cg : BIREBIZIERS 2 B 5%,
V, : #EBE (n/s) (=100m/s)

PE-T, BARLUTIZTRENRS,
FR=6100CeAy—mg[N] » = « (3)

FRBERLEY, ZBARTA—EZNLEH UENMRESFAICERTE A8 (1) K
B (2) REVKEWBEESTHLD, UUTD (4) KoL Hrizh b,

Fy>Fy € 3467CA—mg>6100CA—mg & %>1.76' - - (4)
L

OEETA2WADODREFTHLTF = v h—T 1L — h L DR

ERky, (4) XKOBEHRIZOWT, EETA2HRLONREMLE L TEISOHEVMRIEDF
2y H—TL—hF (BEELm @1 2m, EX0.016m) ZFIICEHTALLUTOLEEY &
%5,

DQZEHRNT A—FZ O NMEER EREFEEDOHE CGA (22T
FxoyhI—TV—MIWKRTHAT=, HIAEE 3.8 EZBRBL, GAZRDDLLUTD
EBh s,

CpA = c(Cp1A1+CprA; + Cp3Asz)

WIRTHBED, =2.0, Cp=1.2, Cw=1.2 ThdD., F7=, A, Ay MITEFRENF =
v H—TL—h3EOEBTHAHT=H, CAIFLLTO LB,

CpA=033(20x 1.7 x1.2+1.2 x 1.2 x 0.015 + 1.2 x 0.015 x 1.7) = 1.36[m*]

Q@BEEFTEIES - FAFTICHE L 7- BIRERTEO R N5 L BREFEOHE Cl IZ2W0
<
JEAFREL CUIILL T O 1 OBREETE 1454 2B R LA T 5.
ToR 1 X0 BEAO%E 1.0 OERAT 5 0. 5a=0. 5X2XH=0.015[m] TH B, G
U T LB RES,
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P _1x0.015+05x1.2—0.015_0506
B 1.2 ' 1.2 e

£7-, RIIBBREOEBE THL-D, &=1.7TX1.2=2.04[n*] LT 5,

CrAx=0. 506 X 2. 04=1. 03 [m’]

B2 PASREIOZEY) (FiThRICRZRTIES. Kl R2RURSZAVNDEDET D, )

A+ EBIREIICDVTE. R
DEGEICRAZRTDER

RBREBIULIEWET S,
]2 [EEIRMEDCpe
B LimEf L D 0.5amfaElsE, i (CBF 2 5EE L4 oo fEls
e T
Cpe -1.0 -0.5

a BEHD2EDHBDOSEWITNHA/NSRBE(EA m)
1 HERAERE 1454 5 (GREY

@D, QLY CGA/ CeAeZROBELUT LB,

22— 22132 - - (5)
CrAR 1.03

LieioT, (5) A (4) XEMAT720ITiE, GA % 1.76/1.32=1.34 {FLL L &
TOHMERD D,

— XN [ RT A —Z2 OFLH R REEmREORE CAl (Z2oWTIiE, EERESGD
HTORKYOZEB 2R T 5 - DI RS LORKREEEL SEOFH L LTND
Z e, IRPEICEWTE, MimomE/ S BHashs, —F, BIREBOAOHE
BERA LT\ 5 TSR EES - R L /- BIREGT OB ) FE L BRmE
O Clnl 1220 T, HEPEKTHLBREOHEBEEZEA L TV B728 CoA/Celg 73
INEL BRI AERAIZH B,
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7, BIRICBREBEOKREWFz v h—7 L — k (& & 10. Om, 18 10. Om, /& & 0. 015m)
ZHEELEZE LTS CA/CrAr=66.1/50.1=1.32 BETHY, LEHEOF =y h—T1
—hEIZEREL RS,

UELY, ZOMOBEET AR THAT = HI—F1—F, TL—F L 7IZ21T
b, [BHRT A= OF AR E REEREOE GAl 2o\ T TEEY T EfEH - R
(ZHEHL L 7= BAR AT E O JE /) (72 & BIREEOFE Colel DBIFR CoA/Cefe>1. 76 7=
Te®OITIX CA ZRTFIIC2MEETH L THAMRT A Z L 2MRL TSI LbE
ETHWROMBREIZOWVTIE, EHRT A —F O 2FL EOWE % RiA A TExE R
BEICTHREERBL TN LD LTS,

BB, SBFH-ICRAETIEETHAIHRIZOWVTIE GA/GA> 1. 76 ZiE7T-3 1 E 57
ERERL, TH— CA/CM<1.00 LD LD HIUE, BEELZENNT A—2PLEH
LIcBENDO3fFLT52L, BINICRELTWbDLT S,

ei2L, [EEDNBAET HAEELRHLHEFICHBE SN TV DLEEITOWVWTIEL, B
FEREEMO b, JEEMEIC CHEERT 2L L5, b, SEEWEICONT
%, A4 FIZESERTFHICROREEFMENSREZ <225 TACLMHR & LTEHLE
&, 8815N/m* THH M, {ERT HRIEZEMEZRTFAIC 8900N/n* & L THIHT 5,

UTFICv vy h— BB BT AREENEL BT A—FICLVEH LIRS
DLFEREZ T,

<REENREATHHEEOREIZOWVT >
100m/s DEHRIZLAKIEZEIZHOWTIE, HA Fick b & 8815N/m> Tdh A AMETFHIC
8900N/m* & L Cali4 5. LLTFIZEEFIZRT,

#3 wUR—AEBDENNRNTA—ZIZLAHEN LI EERED L&

. 3 - " i% 1 [kN] I
o 5 + PTG i HEERE
5t RSB ES | RR N [ EhTA s | REERECE | ean
: : et =k BIEN BiEN =
v = 0. 65 0. 65 0. 01 32 0. 00888 0. 758 2. 640 3.4

PlEX v, REPERRIZENTIE, EONRTA—2PEEMTHEAITH L LS
% 0.0028m*/kg TIE7Z2< 0. 0026m*/ kg & fRFHAZZE L= LTS HIIKR4A4DLEBY TR
EffE#EZERT 500, TBRETLHIHO (REERAELRW) ), BEETLHILO (RE
EREETHAEEDHY) ] O3 ODRFITHITHRHELZREL, RHTFRMICEAETE
RV AL L T Z & & 75, ok, ERORBEP LRIz WTIE, L&E
ICTIRRTERE LB OMBRHEDOA TR, HIFY OXMRHEIZOVW T HEYIC
ZELAMREML TNV ZEET5,

BB, KEZFHICESE, REMNEMEEERT 208, BET 208, [EENEAT

6 45 (F5&) -3 1-iR41 3. 9-5
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KIRVER2IL, Va— UV THRBINERELEZGEORERRIR KD EE
2% THE] RO TEHLUSOH R O Z L ICREHLREHREOTE, HE, £
NTA—F R ORBEEREEZ T,

KIRVR2OR LY, EFEFRVTRUOYRER-Y 7%, [HEHH R =
WU OB © 5 LREEHESRKELD BERAE KX [T UAT/IE] OREK
BERENDS, I1DLEBOWHRET D,

=L, 8%, SHIIBETHY, TAEEORTVERAHEINSGZLIEIEFET
iz, BEMIZENWT, BEET20ke L VEBWVWEMICOWTIX, FATIZREGEMEZ
ToTAKAIGE 2T 2E0EHE2ERT L LT 5,
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=1

HEHEOMER =L OREERIC >V T

NG A —F

e 3 = & [m] 1 [m] S (m] H & kel Coh/m[m?/ke] e Hi FE A (m]
pA/mim=/ kg

FTHE (242 1) 4. 89 1. 80 1. 47 1760 0. 00699 313
FHE (B4 2) 4. 58 1. 74 1. 46 1310 0. 00867 329
THE (2423) 4. 40 1. 69 1. 48 1170 0.00928 335
FTHE (7F21) 4,41 1. 69 1. 50 1280 0. 00857 328
FTHE (DF22) 4, 40 1. 69 1. 50 1190 0. 00920 334
‘HE (DF-3) 4. 40 1. 69 1. 50 1200 0.00912 333
FHE (DF.-4) 4. 84 1. 88 2.10 2040 0.00751 321
FHHE (VF.5) 4. 84 1.88 2. 10 2050 0.00748 321
FHE (DF.-6) 4. 69 1. 69 2.24 2350 0. 00624 304
FHHE (DF27) 5. 46 2.15 2. 57 2880 0.00718 316
®HAE (DF-8) 5. 49 1. 88 2. 90 2770 0. 00756 321
FTHE (7F209) 4. 40 1. 69 1. 50 1180 0. 00927 335
EHE (A1) 4, 24 1.69 1. 53 1170 0.00917 334
FEHE (~22) 4. 69 1. 69 1.98 1960 0. 00693 312
FEHE (A 3) 4. 80 1.69 2. 90 2770 0. 00642 307
FEHHE (4) 4. 39 1.69 1. 54 1270 0.00873 330
FHE (I=/521) 4. 68 1. 69 1. 87 1740 0. 00752 321
EHE (I=22) 4. 69 1. 69 1. 86 1660 0. 00787 324
FHE (I =,423) 4, 68 1.69 1. 87 2140 0.00612 302
FHE (I=s3224) 4. 69 1.69 187 1730 0. 00758 322
FHE (SUV1) 3.76 1. 67 1.70 1000 0.01024 340
EHHE (SULV2) 4. 61 1.79 1. 71 1500 0. 00845 327
FHE (SUV3) 4. 56 1.78 1. 67 1450 0. 00852 328
FHE (SUVv4) 4. 90 1. 87 1. 87 2250 0. 00641 306
FHE (SUVE) 389 1.47 1,72 1040 0. 00847 327
FHE (SUVE) 1. 64 1.82 1. 71 1500 0. 00858 328
FHE (SUVT) 4. 59 1.79 1. 69 1470 0. 00853 328
FHE (SUVE) 4. 76 1.88 1. 85 2080 0. 00674 310
FHE (SUV9) 4. 90 1. 87 1. 90 2130 0.00683 311
FHE (SUV10) 1. 36 1.79 1. 56 1470 0.00782 324
FHE (SUVIL) 4,00 1. 69 1.70 1200 0. 00904 333
FHE (SUV12) 3.99 1. 69 1.62 1040 0.01012 339
EFEFAE 1 3.39 1.47 1. 51 720 0.01130 344
i E 2 3. 39 1.47 1. 51 720 0.01130 344
T BB 1 20. 10 7.50 8. 25 58120 0. 00430 256
FrrFHI 7.26 2.29 2.83 7050 0. 00409 249
Hor THE2 6.93 2.31 2.82 6650 0.00418 252
M THI 7.63 2.30 3.05 10000 0.00316 204
& FE k2 11. 05 2.51 3. 31 24910 0.00193 104
[ A | 4. 69 1. 69 1. 98 2750 0. 00494 277
bZw 22 4. 67 1.69 1.98 2700 0. 00501 279
b5 w23 6. 18 2.18 3.02 3460 0. 00739 319
A | 6. 45 2.31 3.20 5750 0.00493 277
b v ¥ 5 6. 90 2.32 2.76 6350 0. 00431 257
FF w26 11.93 2.49 2. 66 8960 0.00321 207
FhT w7 8.21 2.46 2. 50 7410 0.00418 252
S w 28 8.21 2.46 2. 50 5140 0. 00602 300
w29 8. 22 2.46 3. 08 5180 0. 00677 310
7wy 10 8. 22 2.46 3.08 5180 0. 00677 310
T w2 11 8. 22 2. 46 2. 55 5040 0. 00622 304
T w12 8.18 2. 46 2. 56 3880 0. 00806 325
hF w13 8. 21 2.47 2. 49 4870 0. 00636 306
7wy 14 11.98 2. 49 3. 41 11730 0. 00446 262
k7w 15 8.17 2. 37 2. 94 5120 0. 00650 307
3R (hRY) 8. 99 2. 34 3. 03 7410 0. 00494 277
SRR (KE) 11.13 2.48 3.07 9890 0. 00464 269
AT HE A 11.92 2. 49 3. 47 22590 0.00233 142
R THS 11.99 2.49 3. 56 24750 0.00218 129
R T HEHB 8. 79 2.49 3. 16 13050 0. 00291 190
k7w s 16 9.91 2.49 3. 63 9700 0.00475 272

64 (BEE) - 1-HAT 3. 10-2




_— ; . - . y TLHNT A—F SO
e B £ & [m) 15 [m] & = [(m] & & (kg Cok/n ot/ k] e i I (m]
T ow s 1T 8. 44 2. 49 3. 32 10620 0. 00357 227
b7 w18 8. 38 2.49 3.36 10680 0. 00355 226
Fryna—Y— 6. 28 2.20 2. 41 4380 0.00517 282
B 1 9.53 3.15 3.16 20800 0.00223 134
k2 7.13 3.05 337 10140 0.00365 231
B 3 6. 50 3.26 3.17 26600 0.00130 56
7 B 3 16. 61 2.98 4,99 48215 0. 00202 112

64 (EE) -9 1-HA4T 3. 10-3




X2 HEHBUNSOHEOER Z L ORBERIZOWT
K £ x [n] Bl | &) | B2k *C’Lif‘f’f._? 7 45 25 B (]
pA/m[m?/ ke
W 0. 80 1. 57 1. 05 1440 0.00172 85
5 B 2 0. 95 2.09 1. 30 4290 0.00092 34
B3 1. 40 3.90 1. 76 5040 0.00194 105
EEEA4 0.98 2. 09 1. 55 1690 0.00266 172
7ol 3. 08 9. 20 3. 46 95505 0. 00049 15
HEEMD 0.98 2.09 1.55 1690 0. 00266 172
it 1 1. 53 3. 06 0.022 911 0.00344 221
T LT INR ] 4. 50 3. 50 2. 50 1735 0.01360 354
HEEE 6 0.98 2.09 1. 55 1690 0. 00266 172
EEMLT 1.18 2.45 1.83 2750 0.00229 139
B 8 0.70 1. 55 1. 24 820 0.00312 202
EEHEO 0.98 2. 09 1. 55 1690 0.00266 172
r—7 K5 A1 2. 40 2. 40 1. 17 3050 0.00247 154
SEBHELO 0. 98 2.09 1. 55 1690 0. 00266 172
FLnTIE2 1.92 1.85 2. 64 500 0.01783 395
Wt 2 6.11 1.53 0.02 1480 0.00421 253
EEEL 0.98 2. 09 1. 55 1690 0. 00266 172
B — K 1. 01 1. 39 1. 41 1500 0.00211 122
EEbE12 1. 74 0.88 1.35 1170 0.00286 186
EEML3 0. 65 1.48 1; 11 670 0.00328 211
T TR 3 1. 94 1.94 2. 16 600 0.01336 351
F—7TNF7 42 2.01 2.01 1. 00 1330 0. 00400 246
r—7 NN F5 43 2. 42 2.42 1. 16 2650 0.00286 186
r—7N K7 44 2,42 2.42 1. 16 2270 0.00334 215
i iR 3 3. 14 1.15 0. 08 2280 0.00111 44
EEML4 0. 88 2. 04 1. 61 1780 0.00241 150
HEELS 3.87 1. 60 1. 40 3190 0. 00256 163
T LT INE 4 2,23 3.15 2. 67 1700 0. 00831 326
T LNT RS 2.35 7.25 2. 45 1480 0.01809 396
EEML6 1. 62 0. 88 2. 04 1780 0.00242 150
i 4 3. 08 1. 54 0.22 802 0. 00441 260
Wik 5 3.08 1. 54 0.22 802 0. 00441 260
il R 6 1. 54 6. 10 0.021 1900 0.00330 212
k7 L 0. 60 0. 60 0. 90 245 0. 00388 241
Wt 7 6. 10 1. 55 0.022 1823 0.00346 222
i i 8 3. 08 1. 55 0.022 911 0.00351 224
FLAnThE6 2.35 5.45 2. 45 1150 0.01832 397
TEHENE L 0.77 0. 86 1. 38 220 0. 00850 328
2ean = A 2 0.77 0.86 1.33 220 0. 00850 328
Wt 9 1. 53 6. 4 0.022 1700 0. 00385 240
EEELT 0.70 1. 55 1.20 820 0.00305 198
Bz BE 3% {1l B 6. 00 5. 00 5. 60 14000 0.00432 257
HH AR 10 1. 90 1.90 0.18 5120 0.00052 16
ZEFN = AR 3 0.77 0. 86 1.33 220 0. 00850 328
2e = A 4 0.77 0.86 }::33 180 0.01038 340
wEEMELS 1. 08 3. 33 1. 31 2360 0.00263 169
TR 0. 65 1.49 1. 11 670 0.00330 212
MR 2. 00 2.00 0.008 260 0.01021 339
iR 12 1.20 3.58 0.01 340 0. 00840 327
TLNTINET 6.15 2.30 2. 50 1570 0.01483 367
e = A S 072 0.92 1. 34 179 0.01055 341
SEBHE20 0. 65 1. 50 0. 95 580 0.00344 221
2 SeFF 2. 44 12. 20 2. 60 5500 0.00519 283
B2 0. 65 1. 48 0.95 580 0.00340 218
T LTINS 2.38 7.36 2. 62 1870 0.01519 370
T TR 9 1. 85 3. 63 2. 60 720 0.01922 403
B RE22 1. 48 0.65 1.11 670 0.00328 211
2y ) — kiR 0. 66 1.35 0. 20 410 0.00209 120
iy | 0.62 1.81 1. 46 170 0.01814 396
LA = 2 1. 30 1.30 1. 00 180 0.01573 375

T
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o ] ] - , ZhHRT A—F
7 e ¥ £ & [m] i [m] S (] & & kel Cok/n ot/ k] 7 R B (m]
Z LT NELO 2. 47 7.20 2. 68 1400 0. 02061 416
MAlA 3 0. 64 1.84 1. 20 150 0.01828 397
LT ELL 1. 25 1.26 i 250 0.01911 402
T LT NRL12 1. 84 3. 64 2. 45 800 0.01661 385
T | 1. 00 1. 00 1. 00 2000 0. 00099 38
F LT NS 7.25 2.40 2.90 1400 0.02140 422
2T+ 2 178 3.10 1. 90 1320 0.00727 318
Hi Ak B 4. 70 2.00 1. 00 3000 0.00355 226
227+ 3 4. 88 2.27 2.15 1600 0.01092 342
T 3T 3. 893 2.10 2. 225 3950 0. 00360 229
B @ iR 58 % 0. 85 1.40 1. 90 450 0.00802 325
T LT R4 6. 00 3.06 2.08 2000 0.01228 347
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