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Table1. 1 The population, the number of houses and the fortune in the area
which is lower than the ground level = 0.0m and 1.5m.
(The reference level is H.W.L.)

ground level area(kno) population houses fortune (Yen)
lower than 0.0m 1,200 3,200,000 600, 000 36,000,000, 000, 000
lower than 1.5m 4,200 9, 800, 000 1,800, 000 103,000, 000, 000, 000

BEEEISHEH(1989) £ 0



(HERSBR) BEETRERR

&M &M
800 16500 T 1650
2004 . | FIRg R - 15000 g - 1500
£ &
o— EBLHMN 13500 & | 1350
600 F--- REHH 1
F 12000 ~ [ 1200
#
500 - 10500 ?f - 1050
- 9000 & - 900
4004 E
s - 7500 - 750
3001 1 - 6000 % - 600
2004 F4500 % [ 450
_ - 3000 g - 300
100 A\ e
83 1500 - 150
0 —T l T 17T | T l I. T & B N T T 177 ‘rl' T | T T 7T 1 rrrrTT Llj[:] 0 0
% | 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 I
$ |25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63
g HEFH  HE + &46 & Ba B8 =
EE S H%y— ®E B ARR B HE RX B,
Bola IBE 23 W 102320 17 B16 108 12
K78 HEEF : M pga g - i .
@z a5 R BRER & 24 B 20 1388 19
2 B BR B BS BE 8
S EDRK BILIVEEHES (BBHERHLBEL) £
Fig.1. 1 Restoration works against disasters in Japan

B EH SRR



BATid, EELL 2 REREOMELTI-LHOBREELFERIFEICFLL, oM
RRE2BEREMIAITHNFOHAKICLZ b ONIEIEALETH-L, LHL, &K -
BMEOLIBNERLACHA D 2BEFREBER I, KEABELIOKNRSE22BT., EM
PHENFORAEKNBET 2ICHEMREND 5, ki, BIAONEFEOKRESRAIC LS
KE (BHUUFEDOF T4 R, BHWKWEDOY 2 — VA, HM2BEDNI13ISHEE, HBIME
DHRBBEEE) OHKRCREL, FERRCEIBEER~OEEERORFNLEL S,
BEARZFECHTILIEFICLSZZEN, BBHIKTOR AL DKL -4 (Table 1.2 %
BR) . b, BMINEDOHBREOHEL L > TENLBREANSA oI, 2EEHT
ECL2ARNNBRRL2EEBFECHPHENEBINLLOIKA -7/, /o, BERKY
KEPETLEREIFEVFP ML LAEMELD, COFMOPTHLEELNFLLT, HEOD
HEPHE, ToillilE. Cho~OMBHBRICHEIIHALBINICTONELIICHE
-1,

CORHICE, SaRnEDRLBKEENELIRLOLDICLZETEL SN, T2, #
HoEBERSSOMRERBEENGHTE /I, LAL, CHhOoDEEDOE G, TBOTF
H~NOBHEHTFTLEY., TUBHO-BFTFRLLL2BRIC. BFERAMELTRES
HB5I LI -TLE-T, TbELE, 2ESHMOBRET, NIPRHCHEDRR OREELMEE
STHROHBEMTHIBDENREDLL, BEIRET A LULIKRUT LU, &
BREZHNIENALTLE-HDTHE, COBFEARIEZ, BAOOELRICEHOoBERT
FRANGSEBEAELD, BEMEEABSLUTARERRBRZICHE T I2HALFNNICTONLLEL DK
ANEEYY A

COBICLTHERFL2LOMLESEL S, ChoSBBLUVEBREAKHMTIFRIE. &
I E2HTHERLTVWE IS RESEZRTFLICE >, LML, EFER7+—F 70V F
DEEFAN—BECHEBEICHO, S50, RTLEICIMREBLLICL2BRRL2EHD
—BOEMANPTFEIATVEILED2S, BOBEOBAELEIVBEDOA AN ZZXLIZOVWTD
TRUBERE, ThoDEREZZBERHET TLINVAENICKOONIBEELEOBFEMN, £
TETEERLNL-TETLS, ChIIHLT, BEO#ALBLIUBEICHATIHAOAN,
HAUBE T 2500, TOREHICHDLT, FELTLWARELIENMRALT W, #A
W, BOBREHEBEYE (KEUWELDIBENEROFENGICBLIHE) 2FT 5 AK1
HThHD, COBANFBESIVRE. SSRBEEMICEHELUEELRIZLTL S,
CHEDVWTHAABHANTL IR TOWEL, Fh, BEBHRLECLIVEEIFEOEHE T
LZBE~NODARAUNFEOBEREMEN>AEMNICRKROONLIEEEAEILINT VL L,

ARNXTH, RBUELETIHOA L LERLUETLXET 28R ~OAHRAEORHKIC
D2VWT, TOHUETHENIBEHNSIBEL, ThOoDEREARDIZEEREELCRRELT
W5,

Fr, HOBLEBLCHERNFBEL L IB({LEBE, GHNTEREAECPRELHE-
TLEEENEL, ChOoDFHBAEIC>DVWTHRITFL TV S,



T ITU A

TR b EE Y UL WAV G 6T T AR T
25 6% o1 68 ve 0¢ 62
H H W o ~ H
W % g #\_ W B
#10 o o HE s o WH ~ ~ 9H HI s
R W M HH E_09 ¥ W <8 b H_. -
. 8 8 4 88 gH£w g 8 1 Eoy -~ 9@ - H
U & &8 &8 LW & & T+ WE- W oW W H B i
B 02 01 M £202 A} 8 £ g% mow % OEH 8 8 # %
. PO O = a e B 2 = X = = #
w ®og ol B Ry Moog e “HWe W ORI o® B = B
#y o @ m NE Mk % M mym X WA I L w X
* @ F X O¥Y ¥¥4 4 0 Yr  HEM K ¥z 8 ¥ = 3
W O W iR ORI 1 R B R 4 Ed
i WM R Wi won W R W R [ it
8S Ly Sy ev ovee 9€5eve e 82 §eve 120261 ¢l 68 4 9 62
#RY  RHT
¥k IR LHAEHMNE BT
WMRY HIALN MNTRLUL MHAN
62 L2 124 (43
_ }
92 i
WIRRET Y TUBE VEINE *
—29 FIRBIM AL i
ﬂaazaﬂ«aﬁm BN TFIT m
P R E ST e A P
€S [
TIRW R G M
-05 IR 2
HIRMICT L2 *
8y FShERITAINGE i
TR P ANEL BHE #
) WEANBRLURE ¥IRO2NIHTHIMEN «\ | ¥
FIRMNIT 3 sl FRAMORW S T APV LH -
TR AR FRUIR P AAHE L EHETHORYOWRAHUET -
v ERARY CTW MR 52 \ FRALORY OPRWY »
L 1 ]
1908 9566 1505 Sy FAn
YRIE W= VIR WA BRI 1t
T L T T U T T T T T T 1 T T
09 03 oy 0g 02 01 01 oy ) 02 01
0 B TY¥ S

syoofoad Te3seod uo sae(noTiaed Iyl 7 '| @19BL



1«2 ROBLEIUBEOBEHR

KEHEMERERE, BHATE A TVWAKOALEBIVREROBEERE I,
Tablel. 3 & Tablel. 4 IC/RTEHEN TH 5,

fefil, SCTEHSRAHMK LR, BEEPINRGLEOFHHI/ES» S WM O B#E
IR E®HDOZ &ETWEE L, surf beat /i3 infragravity waves &M h, BEHAT
BRECLFET L. BHINETEHISHDOBEOILETHD, ENREERAOKEMIC
BERTDHENWS B Edge waves A% surf beat THEETERUEENH B,

Tablel. 3 & Tablel. 4 Mo HZ LD IT, RAMENER T 2BEOH LB LUEHL
MEAET2HE~NOLRRUEOREILODVWTOHENATELTVWEIDONERTH %,

UTIERRERAOEELE LD 5,

(1) ®HO#BEIKHETIHMHA

EBEOHBOERIARUNETHD, ChE2BHLABRTEIRENTELL ., B ELEOHRKET
LUHBHELA ADASARAEAZREINTOWS, OIHOREZN L bDITIE Battjes! B &K
UMA - 58 - RFVOHEAND S, oS5, FHRUBEOBE~DENE CkaE & BH %
SRAUGEBERICHALTEZTTERELT, FRAUBEOERSFHE KDL FEZRELL,
ERSHERTEEE LT, Battjes BESHEERED 2 EH Rayleigh HFHEEZH L, BK
Sk, BES#FA spectrum FHHEICEL > TE-TL BT &S, 2% Weibull 7R %
HOWTHREEFIDTWLW S,

MASYOHETR., BEABENEL NI E, ALHEOERAKILIYESL, HLF0N
st Rayleigh FHroAN, TORENKRELALZ LD, H LGOS spectrum
ODE—VABHICE>TEDB I ELENIEBHEINTVE, HE, COLINEORRARHE
CERLABEAREERIN, CHICEH LAFEIBRAICK > TEL,

BEOARRUBHCERT 2B LFEORFCUEROLINTIONFERRIN TV S,

) BEBEORDHENOFEIDEVICLAHALSELOHE

HBELIENNSWES, TOHALEORDFEREHVHD, ROBEIFHALET 5,
RICHBETEZHEPREVBEEGRIFIORENEEX S, ThwwA, BA0EDOH L& EIRAE
DIFEENTDRNT 5T 3, CNAIEBLUATFRICIE, Burcharth® RKHN « @ - F
ROOKBHEEERICE SO ENS B,

b) THRAFE ORI - BT EHE

FHEAUHEIA LT 285E, BA0FEOHALEENRALZLHIC, HEOHORE - EW
fTER/ENE LD, TDER. NaWALENKRESTALF AT, AV bah
BAhE, HHAEIRAIEOEEEEN->TL 5, MEY I KEHERERNMIS, COH
FILL->THLEHEORBBEANELSZ L, BEBLUNSIA - NENRIRERRY



Table1. 3 1List

on the calculating method of wave runup height

At | #E . | BEEHE | —BOEOBENE | —HAROERNE | —SOEoREENR | SEiERNE (B
y4 7| fTL#E +EI R +iERE FRIER - BESD)
747
BARE | ABRIC | BEET | A2 Q0EEL S | BH, BECSOETE | Z2ESOEER, /)N | —BICAE  QoE
WGt 5 Pl 2= ¢=1)] HoDEEETILE | NS
EEHED
Vg 3 | #AS, HintoH | §H, 2ES50HTE | BES50ETEX, Saville, FFf S DE
ERBELHEL | HEEEEED Kobayashi o0¥fE | EX. k0O oDEIE
ETIBEZBEED | €T
THA | AFEK | BT | A8 QOEHENS | FHOEER Pilarczyk OBEER | —RICAE : QDE
% DNiEH, o
Bk d 5 | BES, MASOE | SHOEER S, KOO | H#ES, KOOSO
R, fal# o O¥E EETFNEGHTRE | {E€ 7V AISHTRE
Sl
ERME | Bt | 18 QOESENS | AF : QOEHNS | A8 QOEENS | 1B  QOEHN S
R yiAl=1
i Pugd 5 | fE# s, SO, | FRcEL RRICHEL oL
o DEFER
HEOS | Bt | FE  QOEHNS | B QOHEHANS | LE : QOBEEMNS | A& QOEHEMN S
el
Priid 4 | faldA S, Sawaragi o | HFICHEEL L R#g S OHEETIL
DOBER, MH#ESD A IGHETEE
¥lEE 7L
B
D : —BARDHEETIBOEITHE LW S EFEVELSVWDT, JOry —AIEREKTH 5,
@ : BEEROIEIREOHE - ITH BIFICK X BEEERIZ TN, BEHAOHERSHE D EEARIFILVOT,

D =R EHFEDERERF-TT 0,

= RUEDIT &S LOBEEDOER(ICOWT, 5F22E#H. pp. 378~386, 1975.

S50 BRRNDOED S bHIFE,

| BIRENS EOMIRBAF ARG, —BOEE TREAMEOEEICLLDE., BEHOTTH 5,

F11ClHgaE. pp. 260~265, 1964 B LTF SE12E14EHE. pp. 180~185, 1965.

Kobayashi et al.: Wave reflection and run-up on rough slopes., pp.282~298, J.W.P.C.0.Eng., Vol.113-3,

ASCE,

1987.

BAS: @rMELE 0RO I OWT, $23EI%:H, pp. 164~169, 1976.

Hunt: Design of seawalls and breakwaters, Proc. ASCE, Vol.85, No.WW3, pp.123~152, 1959.

Saville: Wave run-up on composite slopes, 6th ICCE, ASCE, pp.691~699, 1958.
ff o WAWEICH T 2EOIT LIFICMT 208%, F19E14H8, pp. 309~312, 1972,
KA S: BWHELEEE b OBIRTORS, TEKGOZLEHE, $35EHE:E. pp. 133~137, 1988.
i FNRAEOFT EFESOBEEICOWT, SE30@EHRT, pp. 91~92, 1975.
Pilarczyk: Coastal protection, A.A. Balkema, Rotterdam. pp.223~226, 1990.
Feld © 1 AARAE OH LRI RIZ T Wave Crouping OFICEAT 2 EERMIBIZY. 304534, pp. 114~118. 1983.

fal# S Swash Oscillation OEELEE), +X

ALL =
%’%a

w3 HNd61/1-22, pp. 49~57, 1993.

aHS: BHEICETATHAEOM FES &8 FEAL, 52865, pp. 330~334, 1981.
InRE: FEEb &t LIc R T RANEOREICKT AR, R TEAFEAEAIR 1990
Sawaragi et al.: A nonlinear model of irregular wave run-up height and period distribution on gentle

slopes, 19th ICCE, pp.415~434, 1984.




Table1. 4 1List on the calculating method of wave overtopping rate

Aﬁﬁlﬂﬁ%ﬁ R — bR AR Mg —RR AR BMES Mg M
s47 +EIR +{ERHR +18p4 - &
HAlG | Bdd | 3B, SISOEER | §H, Sl s0HER /INE S DEHEE T LR
WAERSOHIEET )V | IMRSOEEET IV IS Al
B 5 | Ek S5 OEER EAOLOEER INR S DEIEE T IVE
/NS DEEE T IR ETHE
TEA] | BEed | AHSOEER Shore Protection Manual, | —#}ICAE : QOEH
& ElsEER Battjes DEER no
Bt 5 | &HSOEEX FEICHE L R
Sl SDEER

O : BeHHN O EOHAE - 1Tb EIFICKE BB RIT T, BilimAoFiRsEn
HWELARIZX VDT, SO —R3HE D ERAEFI IS0,

= RAEOIT EIFSs L UBERDOERLICO>WT, $F220]#8E, pp. 378~386. 1975.
F S @R ORI BT 2 BERITST, 51401485, pp. 118~122, 1967.

AR S BlEETFIICK 28EREE, MR IIFERCEFESE, pp.521~525, 1991. 1975.
Kobayashi et al.: Wave overtopping on coastal structures, J.W.P.C.0.Eng., Vol.115-2

ASCE, 1989.

Bk BREBHCHEYT AR - BikE —, LARAFHE, %1435, pp. 59~94,

1972.

BHS: FNRAKICK M EFOMERRICHT 5 ERIAA, BERUIRE
pp. 3~44,

1975.

Fl4%k 45,

SlS: SEEELICLA-EREOR/DE, EEEHRESE21% 25, pp. 151~205, 1982.
Shore Protection Manual: 4th ed., 2 Vols., U.S. Army Corps of Engineers, 1984.

Battjes: Computation of set-up,

longshore currents, run-up and overtopping due to wind

-generated waves, Report No.74-2, Delft University of Technology, 1974.




EREL I EETRLI, M# - /HRY I KEEMEREIBE I 2V—Yarho, BE
HNENEBAET. BB b EF N7 —ANKEVWEER, CORFILLIMLEFOE
BAILBABRICIE 2 & %2R Lic, B0, ARBVBBEMBRTCIOREEHAL, AR
H-kO-ER, CORFEZERMLABLEES - AHOBELNERNEEXEZREL
TWwa3,

o) HBHCERLAEORBAHALRE

BPERICHELFEIEBEOR T, RELEENIRNENEBHRUAICREN I E VW EEH
HEFLTWSE, COUMNFEEE - T, surf beat F /i3 infragravity waves & iIdH
IHTE~HRORAME (-3, BECEDRBELERFT HHIC, BERAMENE
bHEENS) KREL, BEHRATHENRT 2, —4H. EFAMHoFIMELTHRY., £
DIFNF-—2FLL{BTasdTW LD, REPENEOHA LB L UBREEDITS LIS
LRBECRETEBIRFAHRGCVWEEI N S,

RANEORGCEBB-HRP T2 BREIBELAREZINTHEO, AkOY, EHE'D K2
LCEMBRLTWSE, ZIRITHLHEA D Edge waves IKX A2 EROMMIZ, —KRTWLHEAD
D& LT, Longuet-Higgins « Stewart' V' O KA BIC L > THENICES T
52 EIWCEELER. Symonds « Huntley - Bowen'? DR EN K EMICL > THAY
BICEH T2 LCEBLAEGIPBL A OA TV S,

ARBEOEBEEICFE LB EoFRHFR I, ME - LB - 5E'Y B XU Barthel
- Mansard - Funke' " iIC k2 bDNRH B, M#S I, AFRHED (F (REARAOHESEHD
HWHALTRTER TR, ARAGETCOABNLEZ).5~0.8T, EHEFNRAFEITED
CREREVITETC) 50.55~0. ToDKBEEBMERTIE, BHEEIC (F50.3~0.4 IK{ET
L. o, ZOENFEE LD, (F ORBRIIALEORICHLTEELEAERENT., £
HEGEPHELA LS LHZVHNML VI L, BRBLEFICOVWTIR (F OREVANS
WRELSWB I ERR LA, Barthel 53 KREHEBERT F O&EHE%0.37~0.80& T
LFBE, CF WRELKBAHERE, BLEORAMILEEA., hoHFRBALEINKELIN
HIABMNEHBICIE A AR L,

Ioil, BEAMBECEBELLALOFAHRICE., EH -HA-GFH'D LLidbnd
BooWMFAERBE S/ Sawaragi - [wata'Vic k30, BLUME'" kb bon
Hbo mHS &L Sawaragi SEHALFEDOERSHRNLREL TV LD, ERXKEHEUER
LE-THD, RAPROEENICLIL2FERHNOXELAIZTI TV A, MEERM T — 7
NOoBLEEDHEEXZKROTVEN, REFOFEEHREAKLI/0DBREXNEELLLOD
TH b,

Utk BEENAFEORRAEICE T, ARBEENRKODRE S KEREL
WLWERTIENPFODIKH>TVEN, TS DEHENEDLHIBBEEICEDEEEM-
TENEZHONCTEIEPEETH 5,

g, RAREOB L DVTHRT 2D, REAHEZTOLOOHRRLEETSH
5, fal - EHE'Y BHOEAAKERENERMMOTBERCLHOVEFELI L&, B/ - I



& -HF'" BOEFBBCLIEAPHEOERN S, Synonds S ') OBERMAEHHNC
EUBMIEERLTWVWS, ME - - thEY QHHBEH» S, REEFAOERAMHED
BRELHEOBBDFHEIAREHEOR. PEOERAPLEL VAP OM., LU
HOEREBESLAHALCOVEHEOMKBVEOHMOESLILEERLTVLE, 36l EA
PREROZFEROHEEEICE., BHMBH 7T -/ L 3408 OomEER, Synonds 5 DHE
WERBLAMES®Y OFTAE., Longuet-higgins &' & Symonds &' OHEHB%
HAeabt List 2229 OMBEEFLREENH S,

(2) HOITHLEFBLURKICHMT TR

NFELUATCIEROEREER, ERABIVEBERAVPREINTOLEN, £0iE L
AERBERSBRFECHTLIRAEDOLDTH - o,

19T0FERICA S &, BHELHREEICH T 2R E. 3B ELHELEdRE LL
RABCL 2 EREENCPERIANPBR IS LD I0E - 7o,

SHIT, 1980FERICASLE, HELNEBRAHEA~OBEHLERL T, HEETILVICLLH
EENERINSIIICH -/, HZAE, Kobayashi - Wurjanto?! WB&R/KERICLDH
RESEEZHWTHBERBDOEEXT-~TW5h, oL, BELTERETAMLTOVWS D,
BUFEEBREIEEZHEBREOBECLABRTENL L, KO «- KAKR?? FBHEICKD
IANF-—RBEEZFRBLAIALF-FEXLARPFEHROEH HELXLETLL THELE
TILVERRELTWL S,

UEoXHi, #ofTb EWFERBEBEICHETIMA-HAELEATETVS, LML, &
BRHICERLARAMENEORERNEEZEA 5L, HECHBREFEICHT 2 ARAUNED
THEFPREOFMmT, KEBHEEERPHREY I ab—va ild-THEETH VL
Bbhd, AF., SHRUBRF2BEERICLD, SHELUFEX*E T ERNBATVALYD
K, COEINRBEHTTORRUBEOIT L LFEPREREZSEN THEICKRKDSPONIR
EEOHENEENL TV S,

(3) HBEMEEASIVCANLAL -THLFPRECRETERICHTLINA

BEHNNHBEEFEOTFHICHEALTE, MREEETLPFES - (LA - @Y OFFR
EEETUNEAUVANNCHEIN., CAGBAMELEEELAKEETLTHD ., B
B HEERAFATER L, BE~NOKEO#LE - ITHELFPHREICHTIRLMELE
2558, HItBOEHNLBEMBEENEZER T ILEND 5,

BRHREPAZERTEIHMEETLVELTC, FARTO@BEMBERLE 7T ILNEINT
BELE-TREINAY, BHLEBEOMBEEAOHELNTER VN, 55VEHFERKED
BEVWHDTH-7, D%, Shibayama « Horikawa??®’ , FEF - ©F 2% , ME - FE -
Bl BEHY BEN, TTREIABZOOEOENNEHEE{LEFATEIHEET L



EFRELTVL S,

L, BORGBEHO—GEXTIATVWEEWAY, ENEERERIFEICL > TR
ELRGhER SRV, BILBEOFEARIWNETH L0, AittBR~OBHICEE
EEESONRBRTH B,

T, BUYIBEEELZRY, BUBARKERGLBEFEEHZAVWALEETL, BHith
BRETCHIEROEEILIOVMALEANENLN >TL 3, HEA~NOEOHA LI+ 2B OB
DWW TIE, Sibul » Tickner®'’ % Juang®? HWEDERBRHHAN S S, CHOoDHRER
% Froude A[ICGED L LTHEMICYCEHIE, ALENEREKLIVERTCEZLCNL S
EECREDE, AEN/RTo/sEHEEVWISEE LM 50, BEICIAHLON/SEE D
TH, BLEPELYE R ->TVWIBEMBAZENGEET 5, SHERBEICBELE-T
WAHIENREWIEA2EAZ2R 0, ALHCHTIRAOEEOHEMELTHEILIL THL &
END b,



1«3 XHROBNEEXRBNOBA

EHEOT+—4 707 bOREPRHKXOMREBILICEDLIBELERTECLIEBEH
REHOBNACEI-T, BREZ2KHTIHR -AROLNLT vy TRETETRHON
TWa,

FAHAOBENE, FRAUKOFEPHEDA A _XLIED2DVWTOEREFGD, 100
HERAISBEEGET CAENICFBECELIHELERDEILETH S,

ARXBEENIOKD, TOBRILUTOEDTH 5,

FF.BIECR., BOoHLE - T EFBLURKICHTIEETFRTICOVWTHEMRLT
Wb, LT, HOKEH (RELFELNDIRBFEXFPEBEANRUOICELIHR) oM E~
DHEBILHTIHANLAES THEI L, BELBRENE~OARHAUFEDOITL LT EPA
FEAGENTHEICRDONIBEETEOHENE TN TVWA I LEAERBLTVL S,

Wi, B2ETR., KEERERT - /PHEX#MI S, HLEDOIFA TILO>VWTHE
LTWwWa, BOBIKEHEEEETE LAZAHAETH, B Lz, AFBEE —F—EORIE
LA EERY, RAFERSVERLAEABRESRE, LU ZoFMETHZ A
HE -RAHKEERCAETES2, T LT, #LERIOHRENEEZ CTCOTFHNLER
AEN/IEBELDVELUEEICAHEERY, BHEEAEN]/20EEIVEVEEICERE
MrERE, BEEAENTOHRHITHIEAGKESBMI T THEAPTI VI LEE, &
DRV HEN, BRI - BV ERBELIOEB®ICER T SIEFAMELHAERNG THS M
LTWw3,

RHEHCERNTARAPKOREEB ICE., FHEKLOBEEEICXIEHNEE (Long
Bound Waves) A%, BB L2 BBHOMBBALLEDCEREINTEHEANBEIKLEZLER
7z Longuet-Higgins o' kB bD&, BMESNEAPNIKEHTL Lt TEAM
# (Breakpoint Forced Long Waves) MHE4LE T 5 EEZ /- Symonds &' ILLB3bDE
NhHb, FIETWE, CHASDODEBIKODVWTRILTWVWS, £9, Synonds &' OER
*RBLT, —BBEIEBERICH T S Breakpoint Forced Long Waves 27/T#HEL £ T
HERIKRDPSONZHEBRNEZREREBL TV S, RIZ, Longuet-Higgins &' OEELED
T, FEBEHEHCH L TRAMPEOELHELTEAHMBEET AL EZHEAREL TS, £ L
T, COETNMCLBBXOKREHEN, . BEHFHICERBEALN > TV EEEITE,
Long Bound WavesiC X 2 HHEAMENREL, BREFTAICEBEL/LNE > TLEEEI
3. Breakpoint Forced Long Waves®EZEFT A EEZHoMILTW 5,

FAETH., RABEOH LOBITICLBEL T - 2851l T-, HEKEICER
TEHEAREOKBEREERICOVTAER, R, JOTF -7 CHREXROT -7 2L
T, I3 LF¥F-FREUNIEHFHERCE S WL, EAMEORES, AL U#LE%ER
HLEEBRAERREL TV S,

BESETH, AFEEBE0HA LIRS 2B LA, BRERBICI - THRRL2RENE
LTV BRETR. PEOHEFLURDVDICIVEZEDEBRIIL - TLIHENEZ VL, 25



E0BRTHE, BROEAPHEICHTI2MENERATZ ), ZHRUBEREERICE -
THELBREFERKLE->-TOLEIEENEL . COLINHBER~ORBAIKICL2BERS:
MBEICRODONIBEFERETLBIEIATOWEL, ChAKBEHEEERPEHEY I 2L —
YaviEoTITICLETARTHEN, EETREV, XFETR, IOLHINEKEES
HBRICL - THENHEICROONIEEELREL TV S,

FEOETIWH. #oMEL, IHEFBLUBENRLSLMBEL L IH45E. SERYET
HBEMEOBRELELPAEABEZHE > TVIHEEARZVWI LS, ThOoDOREBOFHESE
KOLWTRIFLTWVWS, £, REBEKEEANERT -7 LBHMBA 7 -7EHVWT, B
HEDCLITHEENRERDIEBREREL CVWE, T LT, Ch2BCEHNLE
EMEEAE TR T 2R FEEZREL, HRREB(LICI BT LAFFEEE LB
EEZES CEicEh, COFEOHEMAEEZT LTV S,

o, BOBE~DODBRDOEEI Froude BIICEDAVWI EEER/L. MEOKELNL
DB/BEIELEABMBEPICEL->TRLT WS,

ETEG, FROETHD, ULoRBEIFHE I EH TV S,



B 2E B L DR OS5E



21 BLRCKHTIESR

(1) #HEHOEE

AHRATR., MTREHLTERCAFTIA2RRAEO#BEENR LT 5,

BIE BT 28R, Fig. 2 1 IKFRTLIC, BAEEHTmEORA (LT, TEEL
9) ARAEL, KFEHEEIcxE, EE LEE iy, MEobEEEZICyY HBE L5,
ZLT, BEAREAY I, BAKETOKZE:L2h, L2 KELOKME%E ., BRESD X
BfEEx, . BEKEZh, TKRT,

FLEEROBHEE, vV B EOFOMAERBEONE (v, ) TRENIH, v .’
DyHEES (y.) TRIAN, S32EERXRLTHBVERHNTH S, RRX T, 0D
y . OEHEEMN LR &R,

BLEERXIBEAREAHEOERFICL > THEHMICENT 5, Fig. 2 2 3BEOHRE
BuEoS0T, HENLZBHROBRFEAHERNNIIRLALOTH S, ALERL SHEA
B CTOPHMRERAENLEALEESEICE. REBOEFOL YT, BLEFOKXKES N
AFHEO—HE—HBIIHELTED, COBEOM L TAHESHE ) LER, BHEED
BANSOBVEEIIR, ETEOBEEOLY> I, BLERGEAHERSCHEL TS
h, CoFetoH s EFYESHEE] L4 (RAMBALE) SR, I, &
BHICEEN L TRELACERASIBICL2MALEES HHEBECERTLIREANA LK) &0F
R Z LT, AHEEARANACHLOOFRHICHIEAICE. dROBEREOLSCHEEDE
BAEAICLDARBELORTIENSIEEHANTHEY TAHE - EABHKEESGT) &M,



Breaking point

e

Fig.2. 1 Definition sketch.

:i

(@) Incident waves predominating type (steep slope)

my/’\/\/\ N

_gr
‘©| (b Intermediate type (intermediate slope)
g /_\\‘
= — 1
S| () Long period waves predominating type (gentle slope)

- 1

Fig.2. 2 Three types of wave runup profile.



(2) @EAxOBBEFOER

Fig. 2 2icRohnd&Hic, BERORBICL->-THEFFEIKRKE(RLED, FRAUK
DHALFTO—BHULERIELV, EANICEFig. 230 EHFORICTEN B LI,
KROZODERBNPEBAON S,

1) HEtHEOLTOBRKE (BhkEHrhoLtoE—-—707F%) 2@82c08EEET 5,
b) BABMAELEZIC (AH2VRITEZIK) HRKVWTHYIZBZHAEFO—FEL, TOD
MTomAkEE, tO—HT 28 EEHELT 5,

TR, BIERE TE—s8E®T) (. #EF%X Yo7y 770x#8EE) &L, &4
R.,, R. T%9,

COMETCEEBLTCLWARAHNESMEOESICE. R, LVR., TERT H2H/EY
THb, LML, COR., KREABER LB/ LEGEENTLE I I &,
BEAEOEWVWERTE., /THRTO setup A ESICHENTHEOKREZLBELLD,
BAEENBEALSBKRKALO TASHEVWRENZEALONSL I ENS, RAMEKSICEE
L. ROEHIBHEEEFLICEET 5.

) REABALE,SERAHERIEFRVWLEROBAELX*B OB LEFET 5,

%R, ERTEL., TERASKSB LT EFRIEKT 5, setup MARMBBRL
TRTKBTRERLEIEMAS, A LEFE setup MEBRVWTERET H5AHX/LEE L LAY,
AFETR. FIBELTVWAMOHEED T — 7 ICHHMIRELRIZEN LI L& T¥H
REFESMS, setup BEEDTEE L 72,

g, I¥ L, COR. KEAYERSA2ZRLAALENEETH S, TNWA,
RKOLHIBBEBLFIICERT %0
i) AEEFRO—BEANOBRRKELXB OHMLEFET 5,

Ih%ERe &L, IEBHALT) SR EILT B,

¥ave Grouping No. 1 Yave Grouping No. 2

¥ave runup profile

Rpisall R (Ri. R2. Re). R. is R, ad Re.

Fig.2.3 Wave runup profile.




(3) BHOEALBLUARUEGHDOREKMED EZR

#EBUADEIE teroup-cross HICLDEREL., HEEmdH, BT, ERQEILTE
KT he HIS. KET— 2o FFTEZ2HAVWVCERERSEEZRELABEEEABE S
LT, RFLAEMNYTRET 2, /0, MELTRUBEBCOFETIIHLT, E82&FFo
BLUsEMNIFD, s, FRAIBEECEHALTOLEE, 1/3&KE (EEEDER
EELCTHY, UBEIEFREELESR) BLURKER., £4&FFm, 1/3, nax 25T
#9. FlAE., #OFHEFSLSWEH.o, RAPBEOTHUEOFEHHES L O H Loa.
ERABEMRSBALESOFEHENL SER.EET,

gh, FRABEORBERITZ — D OEHOERSLESEHORZIITERE S, HBEORS
AFRTIEEEL LT, Goda"" Tk B total run length (j)2dH 5, AR T, BEHOH
R TEHESERBA TRICEHES2MASE TCOHEKOFEEESL j.o ERLTHL
o BOWED—RBIIIE j.. OFEE, Goda" B EDHMBAT - I Hh S 4 ~BEETH
3, BBOHRGEHOKRKE XA EZTIEE L LT, Funke - Mansard? »R(2.1) T&L 1
groupiness factor (GF) A& %,

GF= {Ji" (E-EN%Wt/t.} "2 /Ea

E=J2 ¢*(t+7) W(z) dz /T, e 1§

Ex=Ji*Edt/ 1.,

TR t. BEOBEKEM., ((t+17) @KL, t@74L77 W(z) &-T,
~+ T, %&H LT 5 =AFwindow, T, I spectrum OE—~ 7 FHHTH %,

MOBEO—&E F OFEAEWE 0.5~0.8 THH, EFEHN/NSCHBBEIEVWESE
05 <,



2 -2 HAILEOHA

HEHERFig 22IRTLIBIIATICAMTES, Tabb, AHERINERL
HALHFEEAFEIPZE—E-BEOWNEEZLTWS TAHKERE | | ANERS EERAH
ERANEELTWS TAHE - ERASKREGE] | BLUKBHCERT 2 ERANERK
e L Tws TERHEERT | TH b,

COFELEOREBLELAIILNHEAWROKRREZEEST 2L, Table 1 ICRT LI
Bo, AROBLFED I A TH S, THoOBEHE A TRHITINHEEIR EFY total
run length (joo) TEETXL LYW ENS, Fig. 24 3F 4 ETHRNEERERIC,
RI#ES, ARMEY, M#E - /MK, Sawaragi - Iwata® OF — ¥ LMA T, HHICTEEE
ENE., MIC j.0 2&E->T, 35472709 bLEZEBDTHE, CHoDOHERLD
RDEHIICEH/TE 5,

) BLEEBHAOBRENEE TOPHNLEREFEN/IBELDBRIBE, j.. 2UhE
WIEEZROLT, BAEEE TAHKSERE ) K3, CoF&CL. BAGEERS R
BELTVAY, REEOREDBEINVEVAHIC, SRABERSPRERICOE DR
BT5&EUBHEST S, TOHR, WAHENAEEST 5L 5, LAah->T,
Table2. 1 DNa 1l ~No 3 DEEN S, CDBEOH LFOFEBMIC . REAKOEE
ZEHALCBEOEEENBBCRBERAIRETH 5, Yamamoto - Horikawa™ (&, i
F-s ERABO b EFSEEES L UOBEFEEMBOREANEIEH L8R
HEME (BRofh, BEORN - BV 2B IVEAHBEORELERLTVS) &%
HELTWEDS, BX—HLTWVWEr—X0RBLALEER, EQAEBREDLDTH S,

b) RHEBEREMN/IEE~L/20BEDEE. j« WAIVWEEERVWT, ML TA
Hi - REAPEEEE 185, COBECE, REFORPEINAEEHEV D
K RODBENPEOBN - BOWNEREAFMELTCHEFICENS, LML, SAHK
PHEETHRITHELTLEL, RAPENERTIRE IR, BEFORMR S
BELA MW, L ->T, COBE0OBEEOFMICE. ROBOUPHDORKIEI - BV
(FEREEAEETLLENHD . Table2 1 ONa5~No 7, No 9, NalOD FE ik % A
WABIENTE S,

c) EHBESNEN/0BELVEVIES. HLEG TEAMEERE ) N2, COBA
KR, BEHOoRPESATFHCEVWAYIC, SRASKRMELETHR O THEELTL
Fo, FEHCERLAAEABENER8T 5, LAN-T, COBEOH LEDFE
ik, BLEEOERMERSNEEELLD, N8 ~NIIOFEMEZR VWL I EMNTE
%o

LEORABRENS, EEALEORHLEFEAELZT LHE L, Table2. 2D LD T

55,



Table?2. 1

Summary of published papers on runup waves.

N | ARE | BRERE | BEGR MEFEDY 47 FEOHERELCELIEILRS

1| sk | 1976 | 1/5~ KERNEBRHEEN S, BEEONHE, BXORI/STH |
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ENMBRAEOBLEERELYE (L3,
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Fig.3. 1 Fluctuation of breaking points.
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tField data : Breaking depth=2. 9m~0. 4m,

Period of wave groups=Hh0s,
Mean bottom slope=1/100.
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v Field data : Breaking depth=4.6m~1. Om,

3 H Period of wave groups=9%0s,

T 100k Mean bottom slope=1/100.

- de)oratory data Breakmg depth=11.8an~28<m
= Period of wave groups =13, 6s,
L 2‘ T~ Mean bottom slope =1/30.

N aboratory data : Breaking depth=10. 9an~2. 3cm,
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—— :Calculated value by using eq (3.2)~(3.7)

Fig.3.2 Sample comparison between observed data and predicted curve
on the basis of Symonds et al. theory.
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G ERE (o) 2FMLUIKE, SWEEMHEILLI LA radiation stress TH 5,

KB 1) okfrid, X@.2) ERyERcEEANT, RB.H~R(B.7) TR
5, FHOFRBBABNBEEDOHNFRICELDTH 5,

a b4 2 X s
A = X = T =t Xo1 =
X bm X om T. X bm e (3.2)
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®(3.2) £X(3.4) o, BEEAD Synonds SOBRICELAEAERE (Zhllk.,
Breakpoint Forced Long Waves%BS L TBFWEMRI LT 3) CHTI2EHLEL T,
hoidhee, To. 1 BEUTrHEFONE, COAR, * HBEREFEIFPBVESICIES
DEALBTVWOTERT S, T LT, MESHEAMBA T -/ D SRDIBEET L5 0.
4T 1,y LELABEOKBEHERISEONAIMET 115 LIT .bLVERAHKEOM
BT a5 12T ZH0OT, Tald To KHBEMTIONE, &850, L.a=1.56Ta.>
ThHoHrh o, TaldLondllBEMIONE, £/, hy EHonk GHAMMEICH LD T,
hy ORDODICH,FHVAE. BREHYHNOEAMHECHTA2ERIEEIZ i EHoa/Lon
KB,

H(3.2) PO i xsantfHBLEIA. R(3.4) D1 FRKELMLBZRE, 2 E/NhEL
WBDT, Jo(2) ORBMEFOARBIIRELLNL S, bbb, I NKELLBIELE,
Hid KEL DBV, g/, R(B.4) FOT . HNKELHBBEE, zid/haHbDT,
Jo(z) DEEBMOLKELNL S, b, T KELHLDZIEFE, HLEKELLROE W,
SVLWHBANIE., Tia?xLoa® 5, Hon/  Loaa/NEWVEE, Hia/ Hoenld KEL KD S
WEEA B,

CNSoDEEEHEDHEFELEFIe L 3ICHR LA, CORT, (Hin/ Hom) inld
RUTERBESOBEFHAOTEETHY, MECORMEBA 7 - 0BEBEOMHLHICH S
sto FLT. i =0.01~0.1, HonsS1m~6m, T.n= 50s~200s (7 EAHDEE
KAaHWT0.39~0.500fTcEAAL) xtLT, RB.2)~XB.7T) ZHVWTHEL. K
PRI REARICH T 2HEGROFHEEX 70y b L, 0, R(3.2), R(3.4)
KHBOWT, Heull Pl T 2 xsuiCEH TN, Hen W KZEWVWREEH LBKRZLLB I EN
AN, AR TRMBICbH.AEFhTOEAH, BHBRICW > TR WL,

MEY 3, BATEAHESIBEBU NS A -2 (£=1,/ (Hon/ " Loa) '72) T
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Fig.3.8 Water level of BFW (i =1,40) .
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Fig.3.9 Wave height of BFW (i =1,40) .
(The same conditions as list's experiment are used)

H=0.8m~-0.4mXsin(2xt/61.6), T =8.0s,
T .=61.6s.



— : Total water level, ---:Water level by BFW
---: Water level by LB,

Water level from the mean water level (m)

ol 1 1

M|
100
Time (s)

Fig.3.10 Profile of long period waves in time domain.
(List model, water depth is Im The same conditions
as List's experiment are used)

H=0.8m-0.4mXsin(27t/61.6), T =8.0s,
T .=61.6s.
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Fig.3.11 Profile of long period waves in time domain.

(The new model, water depth is 1m, The same conditions
as list's experiment are used)

H=0.8m-0.4mXsin(27 t/61.6), T =8.0s,
T.=61.6s.
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Fig.3.12 Cross-sectional topography.
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Fig.3.13 Water level of BFW (i =1,0) .

H.=2.88m-1.8ImXsin(27 t/258), T =13.8s, L =258s.
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Fig.3.14 Wave height of BFW (i =1,50) .

Ho.=2.88m-1.8ImXsin(2xt/258), T =13.8s, T . =258s.
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Fig.3.15 Profile of long period waves in time domain.
(List model, water depth is 1m)

Ho=2.88m-1.8ImXsin(27 t/258), T =13.8s, T =258s.
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Fig.3.16 Profile of long period waves in time domain.
(The new model, water depth is 1m)

Ho=2.88m-1.81mXsin(2x t/258), T =13.8s, T . =258s.
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Fig.3.17 Cross—sectional topography.
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Fig.3.18 Water level of long period waves by List model.
(The same conditions as list's experiment are used)

Ho=0.36m-0. 09mX cos(2x t/70), T =10.9s,
T L ZTOS
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Fig.3.19 Wave height of long period waves by List model.
(The same conditions as list's experiment are used)

Ho=0. 36m-0.09mX cos(2 7 t/70), T =10.9s,
T.=T0s.
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Fig.3.20 Water level of long period waves by the new model.
(The same conditions as List's experiment are used)

Ho=0. 36m-0. 09mX cos(2x t/70), T =10.9s,
T L=T10s.
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Fig.3.21 Wave height of long period waves by the new model.
(The same conditions as list's experiment are used)

Ho=0. 36m-0. 09mXcos(27 t/70), T =10.9s,
T L=705.
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Fig.3.22 Profile of long period waves in time domain.
(List model, water depth is 1m)
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Fig.3.23 Profile of long period waves in time domain.
(The new model, water depth is 1m)
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Fig.3.24 Water level of long period waves by List model.
(At Minatogawa coast in Okinawa)

Ho=2.88m-1.81mXsin(2x t/258), T =13.8s, T . =258s.



— - Wave heidht by composed waves,
- : Water height by B, -~ : Water height by LB#

@ : (bserved total wave heidht (from Nakaza et al.’s paper)

[ T 1 T I r T T |
0.
&
:0.
o
s
> (),
=
0.
I [ | 1 | N | 1
0 500 1000

Seaward distance from the cross point
between the mean water level and the bottom profile (m)

Fig.3.25 Wave height of long period waves by List model.
(At Minatogawa coast in Okinawa)

H.=2.88m-1.81mXsin(2x t/258), T =13.8s, T .=258s.
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Fig.3.26 Water level of long period waves by the new model.
(At Minatogawa coast in Okinawa)

H.=2.88m-1.81mXsin(2x t/258), T =13.8s, T . =258s.
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Fig.3.27 Wave height of long period waves by the new model.
(At Minatogawa coast in Okinawa)

Ho=2.88m-1.81mXsin(2x t/258), T =13.8s, T .=258s.



(2) BFWHBXUOLBWORERNHE

FLCHARLABEETLZHAVWT, REAMEORERELBREAECPAHEETED
MEIL>LTRIT 3,
BETTLVOEE
EAXERXQ INEBRALEEERREZERLAARNG 1)k 3,
HBOBEE CRIBSE, radiation stress@OHBEIIR(3.27)~(3.32)ic & 3,

© AEHOBRFTMS, BEERAOVLEZTHICEVERN, REFTARKLGSHEETNE. BF
WhHEB L, TO¥DE&IELBWAERT 52 ENBFEOMNTE oA, —HilBE DG
BEEDLDIIINEZTHAHI N, — BUEBREOBENE:1 /20~ 1 /100 OMTEZ
T, BEHEAEAFETLIH (PHES 2m. EFRI\ 1l m. EHAHL0s) 2AHLALESE
DFtF#FREFig. 3.28&Fig. 32010 T, FIFEEKEIMTORES, k&L setupxr®
BLIITHTORRKMATHSE, ChosORMS, —HAEOHBRETE., LBWOAN
BEELTVWBIENEONI N1, 12, BEARDOEVWHIARAPHEDOREZIISAS
EEII/NXOVERLNEAEM, total waves FLBWOITE TORAKLMIIEEDRENE
ABBRERELB-2TWDB, L, EEOTHABTOKEEIEG, BEDENLEL L
5LEBEEBBICL->-TREL, AHEBREREL AV EZLA OGN S,

@ AHEORENIREINLZRE, REFOHICKRERENLAD, LBWAREST S
bOEEZONDE, CNOBREDAHIC, | JHOO—HUBEAEERET, APE%LT.0s
~16.0s O TEMASE T, HEUEZETIEHE (FHES2m., EEARIE Ll m. KEH
B100s) ZAFLABEOFHELTV., TOEELFig 3300T T, AENESLZE
E (BEQAENS/NELWB1EE) . LBWOANEDKEL L -THD, BELELTOD
HIRBEALRBEHFOARICENABEE, LBWARZBTEEEZITRBVWLSTH %,

@ HEICESOAXRBEOEHBa HPRELLNE, ANTORHBENKELSLLDT,
ERAMBELRELABEN, Hio, BrEE®H A TO radiation stress OEFFH A&
5DC, LBWHOHBFWICHRTEIDKELLBZILENTFEEINE, ChOBEZDOID
W1 /D —HLEBEAEBRET, FHES 2 mOBEH#OESKRIEZ0.5mM S 1L 5m
DETESETHEL, TOEEEFig. 33LCRT. RIENKELLALEIEE, LBW
DAEANEIDBFAFEICKRES UL >T WS,

@ UEUACERRAMEORZICHEDOLIEELLTRABEORET HH5, 1./400
—BRBEAREET. BEEHAH A0 S5300sOMTELEHE T, FHES 2 m, &
SREBIMOEHEZAHLALBEOHELTL., TOEREFig 332128 T ALV
S BE. LBWHBEUtotal waves WRELC LTV AB, JHid List'" DEtE#HE
REEBHUIZIFELTH B,



Long period wave height (m)

O O D O o e e = e R

DO

DN

= oy o0 O

0 ‘\‘\\{\\ ......... /8:;;:’—’-::;‘ e
6 - e e —
L “\'\r E
0 0.01 0.02 0.03 0.04 0.
Sea bottom slope (i)

® : Total wave height (Wave period = T.0s)

M : BFW wave height (Wave period = T7.0s)

A : LB wave height (Wave period = T.0s)

O : Total wave height (Wave period = 10.0s)

(1 : BFW wave height (Wave period = 10.0s)

A : LBY wave height (Wave period = 10.0s)

05

Fig.3.28 Relation between long period wave heights at about lm
water depth and sea bottom slopes.

Ho=2.0m—1.0mXsin(2x t /100s) ,

T¢=100s.
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Fig.3.29 Relation between maximm water levels of long period
waves at Om water depth and sea bottom slopes.
Hoe=2.0m—1.0mXsin(2x t_100s),
T.=100s.
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Fig.3.30 Relation between long period waves and mean wave steepness.
Ho=2.0m—1.0mXsin(2x t /100s), T =T.0s~16.0s,
T.=100s, i =1/40.
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Fig.3.31 Relation between long period waves
and amplitudes of incident wave height series.
Ho=2.0m—axXsin(2x t /100s), ax=0.51.0,1.5m,
T =10.0s, T.=100s, i =1/40.
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Fig.3.33 Wave runup profiles.

(By the new model without convection term and friction term,
the same conditions as Iist's experiment are used)

H=0.8m-0.4mXsin(2 7 t/61.6), T =8. Os,
TL:6].68.
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Fig.3.34 Wave runup profiles.

(By the new model with convection term,
the same conditions as List's experiment are used)

H=0.8m-0.4mXsin(27t/61.6), T =8.0s,
T L =061. 6s.
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Fig.3.35 Wave runup profiles.

(By the new model with convection term and friction term,
the same conditions as List's experiment are used)

H=0.8m-0.4mXsin(27t/61.6), T =8.0s,
T.=61.6s.
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Fig.3.36 Wave runup profiles.

(By the new model with convection term, friction term
and corrected S«x,
the same conditions as List's experiment are used)

H=0.8m-0.4mXsin(27x t/61.6), T =8.0s,
T.=61.6s.
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Fig.3.38 Relation between wave runup height and sea bottom slope.
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Fig.5. 1 Hypothetical single slope angle (Nakamura et al.,1972).

-102-



HEEREBOQEA a2 KDL ICABRBEKELEDH D LESFEORENLETHDH, UTOD
Bict 3,

TP, BEKEIRROBEZ»S, BRICLI2BEESOETAERL TERD 5,
Fig. 5.2 (K DH ./ H. B3R RIESG/HEES) IEEENT-ABEERNS
BontcHEETEAAY LI IFEMEROBRBEETLIERLALLOTH 20, BEKIC
BBREBETINETLTWS, BEAENXNSRERTHENS —RTIEHEANH LM, T4
FEERNNSBBEETH S, £/, BRTBREES (Ho /H.,) B0y —ZhH 5

N, CREEELTLALHICHBELTWEWS —ZATh b,

RSB EFERPHOVOBREREFALTCKkD BN, 20Dt BREGEA
AHLLBERD D, THhbb, 9, I EFEARELTRG. D) o5 a%xRD, Kic
EEX»ofIb Lf@aRD, T EFEOREBLEEEN KT 2ETROELIE
T2 BOBKABEABZOR LHBERBERELET I ENTENE, FBICEFOLYD
KRS ODEERASEBRRERD L ERRND LS KL B,

R=1.25(cosa)?(tana)® ¥ (Ho/ Lo) '“*Ho

[1/3Ztana £ 1/50] -erememmesmmeniinnan (5, 2)
S, HoldmmEgE, LodWEBEETH %5,

ERuakogicLTt®EMINnk, ., fIbLFFRIAALF-FEI»IOKRDEDICEK

b, ARXERMU.2) LRICEELTHS,
= (1 ~K) Usmse? 28 oo oo (§ )
SZi,. KRBEEBESILLZ IR LF—BERER, U.... 3lTRUBOFRETH 5,

G, EELVREOEFORANS, U.nax il LTRK(B.4) Z2RETE. K (5.5)
2185,
cmac=0q (8¢ :n)'7? cosa e (T
=0.5(1 —K) Ci* ¢ .n (cosa)? S ()
SR, CRBEWFLUEOHBENEMBEFICLSEH, gRENMEE, .. 3THRELE
DEHKMEEARBETH 5,

BMEAR | /I0OBERKFEICHTA2KEERTITRLIOCPHAHOEEHKILELARS Y
—FRAKLEATHAEL, ChELERBLT, IbLFEL0MELEAICLE T AFig
53D LDt CORMNSK(5.5) OBHEENEBEDH NS,

EORIWEYODKRDERR &

£ oa=Hs/[2.4(tana)® 1= 0.8(tana)® SH,  -orrremmmemeesmmeesccse (5, §)
MR IKEIROERR A,
He ={tana)? | (Ho/ L5 Hg o oo {5, T

R(5.5) KRAL, REC 2PN oDEERELET S LICLDRET ., K(5.2)
NFEohbo

—1 03—



BEXRG.2) "ERAURXIORIBRFEEOALEFEIIHLTTHY., (BEOBEEICIR
BEAEOEEBRIBVWLEEAT, GHYOHAREEZLRRNEH VS,

R= (1.0+z(H/L) coth(2Zzh/ L) J Ho (5 8)
S, h3BRBAIEAETHY, HELEBhCXHTI3HEEERTH %,
COBEDRIHDVTREEY ORBLABERNFCH 20, BHFRAED/ NS VWEES
KHEEABRKICKE20T, AMATEERA LA - o
PREOCHER OB AFig. 5. 41, BBATFT—7 (WX -TH IKEL?) Lo
B AFig. 5. 51X Y,

Fig. 5. 5 0BT — BB HNOTLHBEEAEN | /IEELENEAETHH,. BF
HEOCEERRLAAEEXNTHREL—HLTWLAE,

h, under non-
overtopping.

H, under non- 2.0
overtopping.

= o 00 S & 0 'R’QOS-OCPOOb -]
Oﬂlﬁ‘?rlﬂl“‘llll’Tl O @ s—rafr—r—r—T—T—TT T
00l 0.05 O. | 0.0l 0.05 O. |
Ho/ Lo He /7 Ho Ho /Lo
0.0 ~0.5
0.5 ~0.75
=0 75~ 1.0
ol.0 ~1.25
11.25~ 1.5
0.5 ~

Fig.b. 2 Breaking wave height and breaking water depth
during wave overtopping.
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Fig.5. 3 Relation between R, € .. and wave steepness.
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R/Ho calculated by Eq.(5.2)

| | |
1 2 3
R/Ho obtained by Nakamura et al.' nomograph

Fig.5. 4 Comparison of R/Ho calculated by using Eq.(5.2) with R/Ho
obtained by nomograph presented by Nakamura et al.
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Fig.5. 5 Comparison ofR calculated by using Eq.(5.2) with field data.
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Fig.5. 6 Actual shape and assumed shape of wave run-up profile.
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Fig.5. 8 Relation between the wave overtopping coefficient and
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Fig.5. 9 Comparison of q calculated by Eq.(5.19) with
experimental data (regular waves).
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Fig.5.10 Comparison of @ calculated by Eq.(5.19) with
Q calculated by the Kikkawa et al.' equation (regular waves).
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Fig.5.11 Comparison of q calculated by Eq.(5.19) with
experimental data (regular waves).
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Fig.5.12 Comparison of Q calculated by Eq.(5.21) with
field data (irregular waves).
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Fig.6.2 Relation among a, tanB and d./H..

— 12 § ~



Fig.6.3 Relation among A, tanf and d /H.
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Fig.6.4 Relation between Ao and d. Ho.
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Fig.6.23 Comparison between calculated value and
observed value without wind.
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dx 2
D, d — 3 172, d
e 02 et (22

:27r{ [(x+%72 f?)an (x)Jg [D (1+% %ZCOS—I(%>)(X+_2_72 é,i)i)l/z ] ]:
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