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WAVE CONDITION 2 .
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- CAL. 0122 m'
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2.0 N \\e (i K H, 1974)

surge spectra
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(m2-s) B -5 67 88 10-11 1213 14-  CALM 1
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, N -
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2. 3®H B KK B T B B W WM o = X K
HMEREN AKELYE AHRBE

1. gahs
TARBEDOFH TR, BRANPEFHETHI2EEINKETH D, BEBEDH
FOBRICH-> TR, KEFSXRMULBZHINTHS., Cors, RABO KO
KESEHAIETIENFAEIOETIOATEL, EBHACLHBENOT
BT, AHMEOERLEBEHE TH.., M"0mEVEOFBERNEATH S &
ITHEN, 2B ETRBILEXRIATHA L, HRBE TR, 1980F1C 5
MOF4 AARATATHRBEENEH., =19. ImFBERTH B, £EL. KiBH#H
BOHR YRR, HANKBT 2B AR BRI EBERSETLI~19mE o
BREESEEION, Haoo TEIOMEMADTHEELSS S,

COEIBRERDEBRICETKECODAT, BBICL>THEBEITRT 5, B
KEOMAMIABECEELRBATLIOT, BHED L D IS KEN25~30m L £ o jif
KEEYMERRT LKL E, ROBEARBEETICITOZEERT S LD
Khd, T0ESD, BROBEEELED, TORERRLY T2 2 FRICH#
BT BLAEHIND, FiC, BREHICEST O TERORERREBET 2
LER, BREAREOEE 2T TW AR W LARALTEAETAERS
by,

BE, KBIZEINVNOBRKCERLENEY0—BIcme - BELELOT
HHILEBKDY T B,

2. AERBEER LB BEER

BMEAPHNROT -2 LRI, BEOBERRLBIMHEITRHE L TR
o, 9, KBROREME L TEABHESGH, o PX—Miclijjansd, LT,
BERPERELRECI>TREL., RELEBHEOBHMNELD D bR AHE%
TOBEORREELULTRMIURD., HBRBHTIE., ChEBABEBELNRATH S,
COLEBRESOLRATEMORKEEIR)EEE, FRK (FH) gL h
5, LA2AL., BBIECBHAULTERBENT -2 ARBIAELHICR->TEEHNKRL.,
RO T IREBEOBUMNHTL 2 nWES, BBMHITHRESFRAMSE
HTREL, AFTE2L2TOBAKBENRETIBAERER 2 ED O — &
WCTHd.

BAEEBICBTLIHESE, SRETIBHEOBEREPHEBICEDIIS VW &
THd. FLBROBEICR, BHRADZ LR LICEN®>TETVWEDT,
—“DONHEOFREROEGEIOENT 2EDICIF, BHOXAK%Z WL T
D—DNBEOEEBREREL TP LT AERO ARG, 2O ULEFEE2IT-T
E2TOHEZHANL., thvooBRKEHEHVWETCENTELE, 2hiZ 2K
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BMEANE LS, EERAMABOLSCE., BIE1IMWT>OF - 2THD0DT,
B E UT BB THL, MEOBITTTH TR TONBENET LI L
BLEH»LL, BHOLIPTIARELEODETEHNRKRICLTHMHNT 20X BET
2. COEHICEKROBENDHI B BO—HERY L LEbDIEF, BoHBBEERL
FiEh B,

BAEEHTE, BREORAFEN —DNDEERNSA—-2THB, WIE,
AP oOMRLER 2 KAFEMICHENAN, ABELELETLHE, LEYEYOF
HREEBHEIZA=N: /JKTHY, SITRIA2FHYRERLIESR, £, %
SBEEBHICE> TR, 2TOBEOD BTELETOLOEHNRELEMDE
BETHhd, HIMHCHERMLEBEAINBOIES, T2 {NLE V=N "N.
ELTEBT D,

3. BMIMIE OS> 0HK

BEHKFCENTE, W20 2L00460R05TEDIIRABALTHE, LA
L. Yo AEBLERBROBEARBICH L TRV LB I TS
<, BRMICHENIKEET S, D20 IRBENICHAZRZ LN ZE N
DHBTHEREZATHWDIICTEL Y, FIBOBMEMIT TIZ. 19704 IC Petruaskas
& Aagaard ARE I AL BRBBRE TRECRELEDS TR
ALF-RICRLEETILOEERT 5 HAREBRL., ZOHENWETHH
URFT I EeERLH, DARTREBETHHEZATHS, COEMRMEI YL H
PHBERPTHLIRBZAONIFEHD, 2BEBHE. T 2B TEETE
SHHBOHIKENMEWEZADS, DA TV HoHKE 4 BESUCHIRT 3
CEERELTWDY,

BEYIHTREY —BICxTERT2LZOHERINEF,. x0EBHAERIT DS
FHEMBEF(x) 2WTEENS, ATV ERHYBMR IS LIUTT AT
WahiosaildBdRkoEHSIcikahns,

BEIR®SH: F(x) = exp{—exp[ — (x—B) /A]} (1)
T4 TN FH: F(x) =1—exp{— [ (x—B) /A] *} (2)
SZ. ABREHRE. BRINERSK. kBB THS, LTICBWTED
A TN HELT, k= 0.75, 1.0, 1.4 8LU2.0 o 4 EHEHEZNELT B, C

DEDY. 2ERBENBRESSFCODVTLETHAS,

SRS OBEFFBICOVTETORATBRLEBERTEENROBTRLED AR —
1. 2C»s. R—1ohaicid, RE-IARBRELTHEYLMEZ5ATES
MMBOFBELEBELPT WEDKLTHD, R—2 CHEROSHHETHD &
AL, RATEBELI2AELCERyOHBELTRLTH S,

y={(x—B) /A (3)
DA TNRHRIBEREBERkOEF N2 VEELGMICEL<ER25E. HAOEHAIK
<4d, k=10 0B8R E-RITELE LS,
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4. B2 RE@ENEo SOy Fe o - OS> a vy AR
HBASHWEBFTEHO DAL THMMEEHTEHD ik, R
g, /2R, AL, PMWEEToMAD Y, BTBYEN T TH{EL
BhZ2L 02 EHALTWD, BHOBENIBRHITRENDNZS FENEDLOABZ L
NHn, ZOD2REER., RKOLHIBFREF>TVS,
QO FuvsFar¥ - RESayARCBYLRLOEERNT, RUoL wilEx
EEOHREMIGSN S,

@ F-REHTLINALUBOBEASKED., HYUEEOBMEICL > THHHIC
EREhsd,

@ BHO—BIAIRBFELTWTSEH, TOMPOF - 2o YSHTHILE
B[ TH D,

@ HwmoHBEAMCHLTLGETOEETEHTEZS,

® BEHLIVWIEFRrayTMBICHETE S,

ToayF4 T - I areni20ld, BEEHOT -—420—2—2ICHY
FHI2EHEBEROIETH D, BEEHOEXOLMDT—2E., KEZ20DJIR
ICliREA, 1BREVHLOEFEINELTHICES L 2405, —RICELE
bhaoldkADI4A TNVARTH B,

F,=1-i/(N+1) (4)
LAhL, 2o 2@FE > THAHEE2DTIOTHERESELHET L, FHH
Kol KERE*»EHLTLED., REREEHEBEORYEZAELSIEROVESD
i3, Tovsra v/ - B arvARELTHTROBINAFHBCHLTES
BYLsorFRALATAER R, BREIEAF, D4 TG H., &L UX
BEHSFICH LTI RET O T v 7 - RO aryaliB3RoeH>UT
»5,

BELIRYN (F)ITUF Yy ARD)

F, =1— (i—0.44) / (N+ +0.12) (5)

D4 TN H (BEEP&ALR)

Foo=1—- {i—- (0.2040.27/¥ k) } / (N4 +0.2040.23/v k)
(6)
MEBESRS>H (ToLake)
Fo=1- (i—-3/8) / (N+ +1/4) (7)

BomEEHcchsoARE@BHT2LEEL, B T2T7 - 2BRNTRE
<, MRETLHMUMICRELEEEAShDIBIOBEN,: 2fioT 7Oy 7
AV - RIS ariitET D,

5. AR o F KA
(1) BRPORRKHEOBECE IS BRAKKE
BELNABI TR, SASDAERRCHLTEDRAMEZEZSTRHENAK
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ERMETHD, DTROPOBFECEOHAT KIS THEHHECEI>THLRED
Ly $EMFRACE>TERED, METR, - SR BPS vy 9+ A4 7Uidh
D2VET - FANTy THIC I > THIHRBRMBHORENEDORI DS D % H#
RIAXRERELT0S, EBROMBICSV TR, BRCHLTEADP—DOD
SHEEEERL2FhERLR2 W, LA L, BIEKTEBOZEHEEZIHL T
HdE, HDOIBHKEBAFARECLHEZATHFAMNELOWE2AHREUS DD
DTHOLMRADRYBOIEARD B, LEN> T, illH o WiE kL
B, B OZEALEC OV TERIFLTHE, #-o AR ERIT 2
ERELZHBL TS LENS S,
BEEANOBARATETHICLOD\ bR Tk kifix, THD, THHF2
MUTOF—BEELLAPTBATWD I EZREFKELEAREIN, ZhERHAT
—BICMADREDBFELP»PORAANEL S, THICODVWTHRY X, MEIER D>
SIUNBBEINEZHRELT, RENEOREANHNEOXELREL TS, 14
Bohkid, ERDPAICBITIERDLHMEICHN T 2ThonpsonD EHREHE & IC
ALEELOTHY ., BAOFTHExICHTIRAMxx OREZEXDERRFE
STRERTILLEREEEZEAHVWS, §4bb,
E=(x, —x )Y /s (8)
CORRKBEOBRTREROMBINEEG. EANKEL L2EEHMKT B, EH
RHFOHBE, EVFANOETHBELZL10,000BERKCO>VWTR (8) &
KABMEECZEHLTTOEMPMEZRDELEZA, R-3 DL X LBERNES
R, EREG. FRHs2E->Tkpohr28BB/IHTHD, >Iab—->av
HRREGHAMWIYVBESEENS WS, ChRBRERAPHOEHNREESRIC
BU2BATHEI I UTCEXRFEREZEOEEICBULT, BKEix, OFFEN+5
KERBZNATOLRWVWEDTHD, ERASAUNCOWTREODHRLMNAL N
TWBRWOT, BAOKEESHAN=10~400 oftllic>wwTe&£EBmHaRHE (v =
LOBLUBHBEER (v=0.258 0.5 T2 3Ialb—varyeEmL.
BREOBRKABRELOREAAERDE, COLELORBYPHFO—DODIE
EUTHEBERB%D EEERDPE LB ER-—4ICRT, ChRLEEBHEEH
KNTR2HDTH->T, BABEEBHICH L TLHEHBELRERERTEILAT
2, 2HOULEHERCHLT, EBRAELTROR (8) 2HTHTEHD. R
a, b, BLUc2EX-10&HICHELE, H—4dotbotiBBZoERNIC
LBETH B,
E9sx —=a+b /In N+c (/n N)? (9)

-4 THLIREDIIC, €ovy DEBIFEBICLIOTAELLERS, WE
EALNE—DOBACODVWTRABOBRRTFHZE 2R (8) THELTES
FARBDEosx HELBELTAZE, BAOSEAAOHMEHL VI KE L,
BOSHEBELIVEBZNEWELE WS BE5FXH2, NELETIBEEHIAODSHY
BRSO ZCELABICHLITHEEEICER, FOoBERDPoRAMEx, BENMEL
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ARULUTEHT B ZLAEETHD. LArL., FoafillikdhTidzsdo et
FRAELTVWDLZR., AOHNHBRIFOBRKORBIAMETHLIBERLS %
KRB THHDELTEFOOTIIHDEREHILZIONYTHAD, ZOFLFICKD
E, BARAPOBEKBEOREEZHOI2RAREOKLMEEFE" 'Y I DOL (Devi-
ation of QutLier) HH¥EL HHIFTE, 408, IFHBMIISUME T TR, I
KDEBHAZBLLANAZVWHBAE>OTH, FULKIEHBHERS EAEHWERH
FEEHEIRINATHD ',

(2) B2 REHERAROHMRBEOREMIC LD EHARE

BEBHOBRICHTINHAUESITEIOI2O—FAh U T 0 HESLER,
TS5 7oy bLETF-REBTREHPBABLOBEEOEENTHSD, A
BOLTRDERNDN2RBETTOBAICE., COBFAEIBMET -2 x (HEFH
HRICUAABEAEZDD) L2 0EELCLERy OMOMHBERr oM EICL > T
YWicEd, EEL, BET - 20 TE—RICHBER A1 CEBS THEW
BHERZ2OT, tTOENTRELIAPSORE., bbb Ar=1—-r%Hun
LIEREDTHHNONMBEEDDLILENTESD, ’

EVFANOETERLEBEAHOBRARKICODWT, ZOHBRROKREHD
BHEAGERDEIBER-—SICTRT., ChB3EESH (BEKBE A Kk=1.0
DA TNV H) OLBBEEBEHOEAETHD., COLILBEAELERE»S AT
DIB%ERBRERKHEERDZ L, AR -6MHO NS, RhodthRiz T —
RIZHTROEERATHY., R (10) oTERLE,

Aress« = exp{a+b /In N+c (InN) ?} (10)

Ff¥a, b, B&LUciz,. BHBHAHICH T IKRERIBEZIETE-20LD
KRELEY, BEEBHOBARICH LTl ES TR L EICR, oM
MEROBREMA ric >0 TR (10) THHZAD25%FHABRERME —>0 XK
LELT, FORNMEBEREATIRENEIDZHETHENTEDL, 20
AREZEES 19 FREC (REsidue of Correlation coefficient) F#E & & ffiF
. SHEBOSTRIDERD2RELUIIDHTETITOHBECODVTIEHIORE
CXUEFBEEHATELRVOT, TATADHFETHEORBES I 2L -2 3y
PEBLUTEHNRXERZERTDIOENLECLRS, EFEL, BEREOB & ICITHE
BEORENLVOT, THLEEAXELZHI I LB TER L,

(3) HABRROEBEOBEORS K

BEEHICHTINAHBORHERE, 5L0hE—20BRKICHTIRHT
L HABROBERKYIAL, BRHERKAROHEFEOAZEH 2 KDL &
EDOHANH D, £, BELOBERICERLTTOREERINICHTT S
ZEIEST, WAVWALRERARICH I IBEMIRAEDL D MUK T
BYIRELERTEID2HMILBI2OTREWAERDASE, T0EKE L
LT, BABRBROBANTRETOBUABICODWTRIILEER 28N T 5,
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BT -2 LT, EMERTRAPOL L > THLEL TV D R/ERRBN
Kick 20 MHLE, EWUHAT, 1970~ 19814E D 154 o #3iF PExE A 5
BHROBKEBEE2TEI2ETSRBCHLTHRITILE, MR ELE O INEICHE
LTna28ETHY, BUODPN EZOMTHBAES TR 0 UIM % BRI L
FEMBUNEREIK= 3.0~13.9% TH b, £/, +hEFholEdicmEeL -
BREOBRBBERBICEISAOL0VOT, FHREROBMMEEHR L ICEMD
DTKREBN: ZHELE, ToORE. F - ZHNKIZ Y ~0.18~0.78L & - 1=,
COWMAOEROBIBEERICH L THARNES TEOOERARELIT-o £
HENELK-3TH5

CITRMAERABICABRICENLEDN, ZoLdIETdLHEHRICL>T
BHZATICRISMAEBNEL B ENES»ICR S, Thbb, Ah—v 7
RMEPLCHARBERBCAT TRIHERBEA Kk =2.0 0T 4 T HFEHH S
AOTH5., HARABEABAIAOSRIBBRFETR., k=14 0TS TLBHANED
THd, —F, LBEPSHERICHPITTOXRFERETRIA TS HTH K
BEAKk=1.0 DL DOFAEHEIAETHWE, CAICHLTFRFELSHRICHTT
Bk=0T50T04 TN HKIBRENTH S, '

COEICBBEEBECHROBERHOSABHBOBHIRLZDEF, B O
AEROMEBBLIUREERHOERICEDZERBDASE, EEL, SHOBRFTTR
BREOBABENZAREFASLICHBETIC, 2F 220V L ELHICLTH
HABALTOVLS, 2O, KTEREBEOBABEOLDIICERICL I HHE R
HFERIAELCLIDBEIAIRELTW2HEICE, BEABLE L To%HEXE (Homoge
nuity) ER<BThbHd, £, F-30HDERORTES AL OIS, #H
AMICEELKREZBL DRI ERIFITETH D, P b DI lE
LEDBEHAFIMASALRWEEHTEIRRALBZVWVALRVWTH SO,

6. BEREHOHTZHAX

BHROBEEHO—DOBREFHHLBL, ZhiCc—D0BEIAEEEH T
ROBIEXEERADL, KEFEOBRMMCHIG T 2 BB L2#EET L L
K2, ChEBMAGELETHY ., $E0blL ARy, S0, &
AENERREBLENROOLAD L, COAAHEDPBBEMTHIIADL DS
RTWMOHAADBTH S, LAL, BEKABRFHICI-TEShIBEREEL L
HBLETHHEMTHY ., DORESOHEUELEHE->TV S,
BHREBEOHEAEZERZ _2DOFRRATHELET S, BlZ, FoS0BHROEIHE
AEEKREDEDLRBERCHFBT DI AL E, 2L LTI, 545
NERABESOBRANBEAI»SOMBHEEERE>TVWEZETHD, EHICK
B -BEORANEHOMBELNDLI A YE, CHhidHEORETHLI DTS
TR ETF L, ERAoB 1l o RE., ARXRoBEHHHEUSORE * &
MABOEARACHTROTLEDHTHEEZLES T, BICBRXENM B o F
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HERZ, 2HLEHBEVWELLRL<T2HNEI > TR TR ES ., KK
BB EWLDODTFNTEDICEEAL LTRITML LOANESHFSBETHY .
RKEEBTH>TH 100EMOTF -2 THEELRTH B,

H2OERE., KHABEL TR B EOTELVWAENLMETHE, T
YFAINOET—DO2OREAILHIAREOERESHBBLTHD LB M
BEDK, BRZLEODFHEPBERERELTOMOMIABEES LY KIBICEH
T5, BIKIHMITOLMoEXTR, RA3EETHolEAEhiohTund
FUTdY., tO0BERORUIBETHOBHLENET R ALV EHRIZE
2EL BB, WnAADE, BEMTEI»POBHICE T THRENKI®HT
EoTHROBEXEBL2HELTE, HRXOBAESORINWHEEAN BEOE
BERE—THdE 0O RIFRBESEL BV, EALAEERICHULTRENKA
PHNEREBOE*HET A »HAEYS, ChooftEMBBERAOIMOETHYIC
HO2WTEHLTBY . COLPBEXREGOHREMLBEFAOADHEOE LY S
HOIWTHHATE. RAe L TR, BACBEAOE TR TRHEHOAHBE .2 A
DEWOTHEPL, CRHREAMLBONEHEFHEOELETOH2EOHICHE
THEHAT D EEL W,
CHULEBRERBLREOHEMOEHRCEHLTE. BEIBHSMHIIHLT
Gumbe 'V AEMREEOHEREZRLTVWIE PRSI YBANTFRNTHLAT
WL, COEHROKREZZFINHARBODTEDFECEIDTETRERY, &
FERERTHEEHEA PP NELTTLEITHEH, ELEZREARHOIL
WERN2EEEFHOVESEEERKLELT, B Iab -2 a vl TEMD
BEFAICSTIEAERKABROHEMOBERRESHLLE., COREER
Tlid, BROKEEIANN=10~100 , T 2NN v =0.25~1.0 oRBEOK
EEBERBCHLTROEIILERXN 2B TIEH. TORBEE-4DLDHICH
ELEY,

. =5 [1.0 +a (yx —cH+alov)t] '""2/N!'/* (11)

T2

a=a, explas N "3+ g (—Inv)'7t] (12)

g, oy« THEHHHMRECHTOIEENERTHY ., HHHEEBECKRATE A
Lh b,

Bl Bafm: ye =—In{—In(1l—-1/2AR) ] (13)

A4 TIVE A yr = [/n(AR) ] '/* (149
R—7, SBCOERBRALCETOT, EXEESHTHEHOBERENIBEADKE
S U TELTIHEFERELEFITHD. IAvHL AR LD, HEHAE
EFNELFTLEDICE, MLV LBEROMITERERLS TN ER2I S,

7. IFEEOEZXLS
MAEAPHBBOMEYOHRIHEDE2RETHIHEOELHELELTHEH., KO L DIC
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EfToRBEMAS,

Q@ *TOHRILES>TRELAZADETFLVARSIVEABEZREL. 2hiC

LOBEEHTL CEHETET S,

@ BHEOLBEBELZHEL, FEOBRMMICN T IBREG 2 RS THRH

EHmLET B,
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FEL, R HEHRoBLVEBEHEERITEE LT S,
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HEOFHEZEREL, TORMEREESRL AL Rit2ED B,
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PETCHHEBERELLATAE RS AL S, ELAEHREETIRINIER
AOFRFEBEIImeZh, BEFAENICLPRRBICRBRELERILL L,
LAaL, 164D ERICL2BRHIBERES 3.8meHEEIN, BB
MB35 AR TN ELED 4.5mOBEERT. Chick>THAMROFE
HEERIBICHETE A TS,
EEREBEHEOHBRAEEN WL IDBZLIICL 20T, QOBEREGICK
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