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1.4 FREMDREEIZHDOWNT
FEAMENICEB W TEIMIRE L TV D EMM L OBEE L TV D EEIZOWV T, AMFES

B iR K O F R Seftia 2 N eI D8R (LT f%*B%%%f%éﬁ%%ﬁE&“%J &
W) ~DEBOAELHRL, WBERITTBLTARH D bDIZHONTIE, Aokme LT
EL, [HE, ERSOIINERSERYFER S %0 & BRI 2 B ORI AN 15 R A7 C %
VEBD D,

LIRS, TR DIEE K O F ARG 16 IR OB 2 HE S 5 FIRIC W THHT %,

1.4.1 FREGHM
AR Cdo 5 BRI S OVF 23, FREHERIC L 0 Rk L, ML HmE1T 5,
RBEHMmIL, ~HE, BE, BREVCINALOELVEHT 5227137 A =4, NI
EEICEY, fTa— R TTONBO S (&> TRARREE, M S, AEmiEm
ZREMT 5, LUFICRBEHHIC AW 2 BIEZ AT 5,

728, [TONBOS | THWARHEEREDEEBZET /I 7 VFET L L L, BEEEET
i~ 7 X2 ETTNOBAIZOWNTIE, B 1 ITRd,

(1) 2233 F7 A—2O%EMH (GA/n (n*/kg) )
ZEJJNT A= Z IR OFE (RS XWX EITE (HE)) KoZEmEezEHL, M
K OE B OB L 0 FHT 5, a BICHEHA, b BIZFHHEMZ R,
a.  BHHK
ZEJNT A= OBEHE (1.1) XXV EHT 5,

CpA  c(CpyA +CpoAa+CpsAs) C e (L D)

m m

m : E& (kg

c :1/3

Cpi, Coz, Coa: HUIMRERL (3£ 1.4-1, 1.4-1)
A, Ay, Az ZEERE () (K 1.4-1)

#£1.4-1 KM OHLIHRE

TR TR c Coi Cn2 Cns
0.7 (MEWrm) 0.7 (HEWIH)
FRIR A 1/3 2.0
O iR 1.2 (FEIEWim) 1.2 (JEFEWriE)
@ kiR 1/3 1.2 1.2 2.0
@ HERMIR 1/3 2.0 2.0 2.0

1.4—1



Cp 0.7 (MJEMrIH)
1.2 (BRI MTIE)
]

)

Cpy 1 0.7 (FIJEMTIH)
1.2 R M)

MIEWTE D%, A, Al
MRATER (EEXES) |

Z2IN /LIS

1.4-1

b.  FHEH

1 1.2

b2 *

As>Ay, A

RN

(a) #RAA 7 (BIRE) (X1.4-2)

£&:2.0m EAL:0.05m

0. 05m

& 8. 4kg

=

—

1.4-2 #fA47

A3
4_
/-
/
€y 1 2.0
BRI

TR DIAR & HLHRE D BIR

MW Th 5 DT, FLBRE G IE, Cni=2.0, Cn=0.7, C=0.7 TH 5,

CpA  _ c(CpiA;+CpoAg+CpsAs)

m

CpA _ 1/3X(2.0X 7 /4X0.05X0. 05+0. 7X2.0X0. 05+0. 7X 2. 0X0. 05)

£V, =HNTA=HIT,

m

8.4

1.4—2

=0. 0058 [m®/kg]
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(b) =7 VU— M BRWIK) (X 1. 4-3)
EX:1.5m f@:1L0m E:0.15m & : 540kg

0. 15m 3
+t—>

1. Om

X 1.4-3 =7 J— MR

WeRE Tl 2 DT, HIMRE G IE, Cn=1.2, C=1.2, Cu=2.0 TH 5,

CpA  _ c(CpiAs+CpoAs+CpsAs)

m

£V, EHRTA=ZIT,

CpA _ 1/3X(1.2X1.0X0.15+1.2X0. 15X 1. 5+2. 0X 1. 5X 1. 0)
m 540

=0.0022 [m?/kg]

(c) Hl (BRRMIA) (K 1.4-4)
X :4.36m PF: 1.695m & :1.46m B

: 1140kg

s
il

1. 46m

1. 695m

1.4-4 FHH

BURMIETH D DT, FiIMERE i, Cn=2.0, Cp=2.0, Cp=2.0 TdH 5,

CpA  _ c(CpiAs+CpoAs+CpsAs)

m

L0, BT A=FIT,

CpA  1/3X(2.0X1.695X 1. 46+2. 0X 1. 46 X4, 36+2. 0 X 4. 36 X 1. 695)

= = 2
" T 0.0095 [m”/kg]
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(2) wHES
TEEEAMIC L BE L 72 D418 S1%, X 1.4-5 (R & B Y MR OREEY & ki
LORKETHD, BIMIFAERSREL M EZ TRET 20, BEMENFETET, &7
IZHBLE S AL D ATREMED & 2 3l SR 1%, HETOBLES 2B LEYICERET D,

(%)

Hi 3R | | v

M= S 0 IS = X

X 1.4-5 MFIEm DA A —TK

(3) TR DEIHEE, A S K OFR B FRRE DB
R OHAARIZ LD AR Z2 S &I, fijffr=2—F TTONBOS] ZHWT, Ak
Wy D e RO E, MR S L OTREIEBEZ RO 5, X 1. 4-6 (TR EIEEE & OTR % & D7
oA A=V %R,
gt 2— R TTONBOS | OFEMICOWTIE, IAEE TVI-5 FHEMEa— N
WZRT,

I & 40m
MO ST E

—_—ememm @@= =
[

= & Om
MO SET-HE

:

BB A7 X
—— TR i e

1

< 1
\P 1
\~‘ 1

[}

{

\
Y
1
1
1
1
)

~
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HENSREK
1.4-6  JREGHIIZ BT ATREFA A —

1.4—4



#1.4-212, (1) b HOHBEBNR LTz, 834 7, a7 U — ML OHE OAEHGETE
iz & 5 &5l D I FE R A R T,

£ 1.4-2 TR P F5e R0 FE 55 D BR H R R

ZSVNZLEN " "
A OTEE (F i) Cidia RE
Peoq 7 a7 Y — MR HL
i () & XEE R & Xig X @ & R & Xig X @ &
2.0X0. 05 1.5X1.0X0.15 | 4.36X1.695X 1. 46
B 8.4 540 1140
(kg) '
ZEJ)RNT A—H
(/) 0. 0058 0. 0022 0. 0095
RESE 10. 1 40 0
(m)
A D
B KA 43.7 31.4 49.5
(m/s)
EK ) D
e R ERTEH FE 13.6 27.0 7.8
(m/s)
et < 0 0 5.2
(m)
e B 91.3 71.9 139.8
(m)

(4) EBEyT L F—DHE

B X » TR SN AR ORRKEE LY, BB L¥—2H T 5,
a. JEEIT R LF—DFHE

S OEF = R L F—FE (X PRIk > THRIT 3,

1
E = —M-V?
2

M R DE & (kg)
V : TR D B R (m/s)

b.  FHE A
(a) &4 7 (BRDIK)
B : 8. 4kg  BOKEFE : 43. Tm/s
HEE TR LF— (KF) = (8.4X43.7%) /2 = 8.0[kJ]
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(b) =z 7 V— bt BCRBIER)
B 540kg A ROHE ;31 4m/s
HEEjT R L¥— (KE) = (540X31.4%) 2 = 266.2[k]J]

(c) = (BLRAK)
B 1140kg  HOHE : 49.5m/s
JHEEhT 2L ¥ — (KF) = (1140X49.5%) 2 = 1397[k]J]

(6) EEEsOHEMN
RO EBES %, UTFToar 7 ) — Mo 3 E@RAE B HRITEH ST
DIEENDRC R (1.2), Degen 2 (1.3) R UMHMRIZK 2 HlRFUE = o F MU S
TWVW5BRL AN SR T 5,

<A&IE NDRC 22 OY Degen = >

1.870-5

L < o X o (12145 02 M (V.
a“d_z . d 2{<\/F_c Nd d3(1ooo)

— (1.2)
Xe o so g Koo (L2U5) 0.2 M L1.8+1
@l S d3(1ooo)

) =

L EH_/\ _ X_c - X_C
S SLE OB apd{z.z(%d) 0.3(acd)}

= (1.3)

1.52< 25 <13.42 OWA 1, = a,d{0.69+1.29 ()]

e @

t, @ BIARAE S (em)
Xe : BARE (cm)
Fo : 2> 7 U— FOGHEMERE (kgf/cm?) *
Rk - a7 U — NEEEEIE, BEEMEICRET D,
d AR OELE (cm) (R DEZEH OHME O e/ MR ERRICE LW OER)
M Rk OE & (kg)
Vo TR O e KK EE (m/s)
N R O SRR S (=1, 14)
o @ AR OEERE(=1. 0)
a, RO (=1.0)
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<BRL &>

3 0. 5mv?
T2 =

3
1.4396x10% « K% « 42

T : Bi#REMNE S (m)
d : AR DIEZET D 5L 0T i O FEAT B RS (m)
(e b B HAEDS /N & < 7 2 1T Z2 T I 00 AT L A%)
K @ SR OMEICEE T 2655 (=1.0)
m R OE & (ke)
v IR OFRIGHE (m/s)

#1.4-312, (1) b. HOFHBRBNR LTz, g1 7, a7 ) — MR OE O E@E X
DOHEHFERZRT,

# 1.4-3 MBI O EEE S O R SR

BRI " "
(T ) BCR IR BRI
TSk D FE¥E
koA 7 a7 U— MR L AT
i (m) R XERE FEaEXEXES FEIXEXES
2.0%0.05 1.5X1.0X0.15 | 4.36X1.695X 1. 46
g
(ke) 8.4 540 1140
ko
B ROK OV 43.7 31.4 49.5
(m/s)
A D
e RPATELHE 13.6 27.0 7.8
(m/s)
a7 U— ko
BlRAE S (OKF) 9.6 26. 6 34.2
(cm)
a7 U—rD
BlfRRES () 3.7 23.3 6.6
(cm)
AR O B ER SR X
(K) 14. 4 7.5 5.6
(mm)
AR O BRI X
(ER1ED) 3.1 6.1 0.5
(mm)
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1.4.2 FBEHRKRHOETH =L X — KO EHE
)R- FI 5 BT 2 BAR IR TR aR B A 3T Al B3 & CTRREMRORM & L CEBRIE L 7o st
FOWHRID S B, SR OE@ESEOR B REE2E 1. 44 187,
RETREM OB EITHOWTIE, B 2 15R7,
BB, REFEKRYD 5 LR DEEIZHSWTIE, MERAEE 1.5 BRIZE O NRERY
IZ & BN B G ERT G iR ~ DB OV T ICTHAT 5,

1. 4-4 HEM OBEBE I HEOHFE HER

kM DFESH inpsy 7y
Gax| Rk (TR )

) Lot
A (ke) 135
22))/3F7 A—4 (n*/kg) 0. 0066
KA D Fg KA (m/s) 46. 6

KA D Fg RENELIHRE (m/s) 16. 7~34.7
HEE) TR L —* (k]) 146. 4
ar7 ) —rOEBERMES* (cm) 22.5
Fi D B[R SYE S * (mm) 27.6

L ok RHIERER O O HERRD b O ATk
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1.4.3 XPRESOHE
L4 1 HOFHGIEIC L Y EH L7ES— L X —2%, 1. 4. 2 TR T %GRSk O iEs)
TRAF—TUE SN TOARWIC O TR, R AR IR (B, S ST
TG G st S0 DEER) 21T 9.
X 1.4-712, FRMFEAERG LRI OB & U CHMI 62 [ R ORI %2 7”1,

S
LR
HAERA (R )
(A ru—7F) i
O m m m
(A vm—F)
HIE ~
E ekt A (V1 Fe—7) \I‘
R 4
g (A Fe—>) 8l (o] (o] 8]
(IEmE X)) ((EmEXD

4 1. 4-7  SRAKMFEAEDT IR D 5 B AR 2 [l R O

ARV T & D EREM L OV HE IR LT, R E U CTRE L, FRARWFEERS IEXTR O 2
BOHEEZTH7a—%K 1. 4-8 TR,

(TRt 58 A= B 1 st 3R B O L ]

- REHRORY) (BREEY) OIEB)T R F—146.4k] LV KEWH D,
a7 V—rOBBES L LTEBEI 22.5em* L0 b RENVH D,
- RO BEEES E L THBES2 27.6m LD HREVH O,

R sk =7 U — NEYERREE 330kgf/em® DG DB
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FEEAENIC D L G, H%

BAMTRE LT DB No

—D

BEHL L Cu 2 B 4

Yes

(F¥ifi]

“HE, HE, BRNLENNT A=F R L, ARG
&0, RkoAHE, REYORE, REIEHE, X OHRHE
S HHT %,

FRBGHRE R L EB =L, H@ES 2R 2,

[ RSkt ds A= 15 156 5K 0 B o0 7
< EEIT RLE S 146.6k] KD KEVH D

No

KRR EI

CHBES (a2 U—1F) 822.5em £ RKRENHOD
cEES @) 28 27.6m LV KENHD

Yes

[t 5K o> FE i ]

B X, FRHEERRER O O BT 258 L, i,
[ 7 ST A S BB e ok G i 2 S VB o St i 7> ©
BEfR T 5 FEEARET S,

A 4

R

4 1. 4-8 R D13 E K ORI 58 L1515 SR D B OHE 7 v —
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1.
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[EQUY.slte
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9 BT, REFCRMORKEE ZRET DO DREGE T NV ZBET HLENDH D,

INFE TOEBRFEDFHMIZB VN THW LI TS EGRGET /L E LT, KIE NRC OFEAERH(IC
RSN THD [T RET VOO ) Fy e R OREmaREECRER I v
% TLES (Large—eddy simulation) ] ODIfEMEHT @238 528, Ytk & REIAMIZ BT, %
MEEAER L 728 &HO T5E 5 )L DBT-77 (DBT : Design Basis Tornado) © (LLF 7Y%
TTV] EWVD,) ERAWEIREGEE B X0 RS OMRBGE 2 45 2 & & Lz,

4 112 B0 SE 7V DR GE e ORI AT a7 v — 427, £72, K212

WERHMORA T n—L, TOFZET VWM T DET R,

&muh BWT, 7V HETIILOEMS, 7OXAET A EEMA LT BRSPS,

EiLk 1 7P F BT AO R L WIROEE I - ST TV A S LK a— R ©

% BHSET BT B % - B B
- FEESE T VOB - i (2., 3.) i
CRENCBT D T O X T O HER R (4.) B

- 7

TR E T L (D38 E L

WEICEON MR~ BEERATE D [TVXETN) 2BE >_§
- %

ASIRT A — B DRE 1
TVUBETNDANIINTG A =4 (EEOBENHE V;, BREREGE Vi, FeRBERREGE 5 &
R, MANEES H) (ZOWTC, MHMEZMERD D %, YR MEEZRE

S
MR (T 0 B SN BT B R (5. 1)
LT YN L DREC b 3 HRTE DT E ORI B B RS 2 Bt
« &M D e R EE DB H S TR DO PG & 23R E

et

Wik O b - FRET VI 28T (5.2)
- BIRBORE HLRE L RMTE RO O TEME Cn i LB ) (b.)

- BAORREOBEMAYE (RO Tem ) OfERR (e, d.) -

AR & 50 % 5 LERRDOES HER (., 1)
et

EENIRIZE 2 5@ EICET DG (5.3)
C BT DMK DEFHK I BE L, ZAERBLE SO EE DTN D,
K & 73 % TRORIR L 2 3 E
- Wik RIS I ELE L, WS BRREIC IRORIRE 2521 5 K 9 i

¥

EREORBCFHIHT 5 IR (6.)
« 7V EETIVOREYE ROV EHME A ERIC BTG BT B 2 & E kR
ERORAM T % T - B AMRSFRO AR R & 72 = & B eRR
(- 5 xBTS A OTHE T, BECRFORFER SRS 2 L &R

1 EGES T T L O ERE K ORI 715 B D et 7 v —
(N O, AREEOHIE =)
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2. HEHASET VO
2.1 ZIVHETI

7Y EET ML, KENRC REEOEENFGZET ML LIz WS R KD, PR
L3 1978 RIS BB S A RSB R L THRET L THDH O,

DT IEETNOIERKIZ S 72> TIE, 1974 45 8 A OKE D % A Ash Valley % TH/AE
LR e A (X3) 25HEUESNT L, S5O HRBRFHE & O SER b i ARs =
ERETHZ LT, K4 () ITRT LI REGESRY MAZERLTWD, ZOXT MK %
HIZER S iieET v (K4 (F)) D, EREESEZETEbT L LT3,

7 VHET NVORHEIL, HIREAAHTIZI T D EEF IR D TR [ O FEiL & OIS
aTINWCBT L ERGEEVWo T, EEOEERESEZRBTX 5 8ICH D,

4 4 HTIC ko TR LIZEE~NZ Ry (£), <7 PVE O ER LT 7 2 E 7 A0 )
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7Y EETNOBRBEGGIIX 5 IR T L D IERA RIS 3 SO (NE= 7, A= 7 KO
RAMEIER) THERC S, W= T AN = 7 o () I EGE Ve i3ERICHEEI L, £ odh
181 D B MBI CIEE 5 1 B I XRS5BTV & Ao T B, W= 713 B JRGE
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traveled more than 25—30ft.
8ft long. ?2)
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(Pieces of pipe were scattered over the area,

The pipe joints are 8 in.dia x

AT
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