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BEACH EROSION BY COASTAL STRUCTURE AND ITS CONTROL (3)
— PRACTICAL METHODOLOGY FOR BEACH EROSION CONTROL BY
HEADLANDS AND EXPERIMENTS ON THE FORMATION OF
STABLE SANDY BEACH —

By Yoshito TsucHiva, Yoshiaki KawaTta, Takao Yamasuita and Susumu MAaTsur*

Synopsis

In the third report, based on the numerical results of large scale coastal behavior and methodology
for stabilization of Joestu-Ogata coast, a practical methodology for beach erosion control by headlands is
first proposed. The practical application is proposed for stabilizing Joetsu-Ogata coast by formation of
a series of stable sandy beaches.

Secondly, experiments on the formation of stable sandy beach were carried out to examine the ap-
plicability of the proposed methodology for beach erosion control by headlands. In order to compare
the hydraulic performances of the methodology for beach erosion control by headlands with other
methods such as detached breakwaters in the stabilization of the sandy beach which is being eroded, by
use of the similitude of beach change by Ito and Tsuchiya, the physical scales of the model experiment
was determined, a series of experiments of the formation of stable sandy beach and beach changes by
the methods were then conducted. The changes in shoreline and bottom topography after employing
these methods for beach erosion control were observed and compared to find which method can stabil-
ize the sandy beach in a long term sense. In the case of detached breakwaters, tombolos are general-
ly formed in relation to the length of the breakwater and its onshore distance from the shoreline, but a
couple of detached breakwaters spaced considerably are needed as headlands to stabilize the sandy
beach. In the case of headlands, however, when a comparative condition in formation of sandy
beaches by headlands is made, a stable sandy beach can be formed well between the headlands.
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Fig. 7.1. Change in beach profile from wave energy dissipative beach to reflective
one in progress of beach erosion in Joetsu-Ogata coast.
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Fig. 7.2. Temporary and spatial changes in shoreline in Joetsu-
Ogata beach due to construction of Naoetsu harbour.
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Fig. 7.3. Practical determination of headland spacing in relation to reduction of
direct influence of Naoetsu harbour on beach erosion.
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KE6mM MHEIZAY FS Y FOEBEREL, FOEBTEEZTELLETREML L, RORFEET
HEEDI, FOEREIDINEEDELBITELLIIIEZL ),

WHITTHHE, Ny FIVFB, CDBLIVE BENRLYBHICERESNLIDLITHE,L, Thh
DFH % BEBTHRREMBIFAE TSI L LA ), LL, WBRLALIK, ZOBETREROBE
TSRS (12720, N¥NNE S W OFVTLNEELTOIRYEPRY)REVS, BRI
PEP2m ThHAHH) &0, REEVDEIZLVOT, TOREORETIWVERDbIRS,

EBRICIE, FOEEYE LTOREROALZ LT, AR LAAEORPELEREEOBRLERLL
FhuEh o v, BEZITEEOREREEERT, COBRICIAR LA L)X 220FEHBEFHY,
DI L WNW 2 6 DB HALBNE L 855 10sec BEDAKT, FOARERIIFHEKE L TR
BEINTWHL0EHTHIE6m ISET S, LEF-T, ZORBOERBARIR R IKREL, BEEOD
BENE L WD HT, RREBIIEEETHS, NIIHLT, NI NNWLLOBRIEI AT
HY, B 12sec 0% 225, WEIZAPED2m BETHAH I NS, ZOEBARR LRSS, &
LABREROBEENT & WAL T, HREDIBRE &2, FEICENCRBENECERICBTHE
FHILIEAD, DX LERREFNIZLPNEEDORRLEZ DL, ~y FT ¥ FOEREER
Fig. 7.6 DX 5i2% %, chdDI b (a) BEEROL ) THMICBVWIHENREDTTREET S D
DT, OESEEBEELIGBETIE, BEBOFHEZHCOICEPRNTSHS ). TOFTRETIE
ZORMEEMICIEL, T TRBOFAL SEEL THEITNETH LD, WTFHIZLTHERFOMHE L
LWL 2nwThsrd, 172, FOBMNHIIEERICLT, EROHERELHERIELDH LS,
—FCRIEHERYFRAL, SREONAERZEX CREITRETHE, ZOL) 2RO~y FFTVF
T, FAROES 2 LEHBEOHREG L EL TRETNETHA )45, ERLIMFERL OBMBETH
YROHEATE S NE I EPRROEMGE RS T, ZLT, TRIGKEEDS 2 HFEPORETHHETY,
HEDOREBIEL X LIl S 0EBOBBEICH LTHEITH A, Lo T, Figs. 7.3 BL
TAIRLEANYy RSV FA B CDBLUE 2XRIOBEROLOFIIA AN, LrL, HP
IARLTHAH LI, FIBRLAEZIZE B VDY S setback line #FDOT, BiEOEEHHELAETL L
BRLKTRI L THD,

—%, (b) OFiHIE L7z & 51 Hsu - Silvester?” 12k 54 DT, ThEETER L THBOEEZR -7
bDOTHb, TbL, WNW »50ERICEABEEDE Qv itk -T, Ay F7 ¥ FOEM (HETIE
EM) CERAHETAOT, ITREHELTRNL )RS THAI, LaL, N F/ENNE 2609
AN I BIBRED Qv itk - T, ZOHEBREIPRESAROL ) IITRIZEZEL THEIEL TS TS
53, N set back line PIIC A5 TWAEHIZEIE LATRIE LR 62D THE, ~y F7 ¥ FORA
(2B TiAH) Tk, WNW 2S5 OEBROEE, ~vy F7 v FICL2EHHEIC L > THEEDE O
T, EBIRT L) ICERIHERT 5, ZORBICLAHBHEE, bW M KUlBEDN12THE
A, FIWNTZIENNE 20RO PBATAHAE, FRICLABEERD Qviti -, SHITHREL,
TMIEIRKO L) CHIETATHS I, 2NEE, IR OEFARIILENAEVOT, REEAY FF ¥
FORBMECIBET A TEREND S, bL, BETIL, ZOBHAOHERIC L IWELRAHIRAE
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EREETATHAIDNS, BEHLOLZO TRy MROBFEEFERTBELTLONERBNTH S
Yo WFRIZLTH, TOLI) R 2ODFRBVHFETHERE TR, BEBBIZEHTLIOT, 20RRE
REBHTWHW5 set backline & LTRHEE T ZEMNHETHS, dbL, ZORBIFRVE, BEERED
REREIZIZERE S CICEBRAHREL, BORSEICL > THHEIHERTHTHS ),

ZDEIREROAN FI /P, B LABIEELIN S, LA 2XKBIIBWTZOEAE TV
EBbhb, ZOBE, EUOHBEICLL N RUBBOBRERGFET L2 5IE, ) ITRLL D R
ELT, Lh/ANELRbDEL, T VBEROBORIEHEREI SR ZVEIZLTHVLIDOFLWTSHA
Vo TOWE, ThOEDANYy KTV FEEREZIIRBETLINIIONT, ELICERLTBI ), Ny FI
Y FOBRIE, Bl EHICE2RMICBYTIE, 0.4 0.3 BX0°0.2km BEL LCHRFDOHEE L/
BLFTBEHCELTE:, LL, EROEESMFONEERL AL L, BEDHOERIZBVTHMNO
trough & shoal 25l L A FBELTVWABI ENbb, THOI LY, EHRFEBEFPLZNNEVEN)
ZELHBRLEIN, TOBRIIBIABEMHOKEILEMEVZ S, Lo T, HER/NMIEDOAN
Fory FELHEB LU TRELBERLTEREEA-0I23, 0L ZEEILL T 5 shoal ONLE*FIH
L, 20OTEDEICZOMBICKE—RIETRBETLIRLIWEEDIS, 22721, ~y FI v FEIZEK
ENLHBEIE, RUTEBROIDTIERL, BRLEBETH T, 20LI) RBEIIBVTOARET
ABILIZEEL, HLAZO—HI—BHICEBIL T, TRIIEBROULERTRETH S,

(4) HWIFEBIUMERSE:BRE LTH, ZOEOEEDIBEEDOTEML VIERFOLFMICK
TLTWRETH D, BRIUBEDEEETLE, PN LPNBREENLEN 50T, EHOLF
EHCIEHREL, TRUIRBEShSE, LAF-T, ZOBEYORENEROTFEUOBRIIREE LR
F4 il b, LA L, BB, KEBEROBEICIE, ELEBOERBEREI LML YOHBEICOES>TTT
RELLRAESH, »o&EHEEEED T AR LVCBROREAPREDRATVWEDT, TENE, Ch
SOMIBD HFH LWERERIHOFTERRALWTH A, 207201013, H58EEE 1 o0THERBEN LS
WWEZT, FITREREL-ESEDOEEIHENTLRUEBRLRVETAILIILL ), MED LI NI E
12, IR LS 0BETRERBERRICL > T22o0RRIZOWT, FhELEENBEELEZ 2TH
X% 6 WEREH L, TR, TOERFREFHBIMMECHLI L, BIUEORMICKEREHIE
BEIDODOHBENDT, TORBEFOMBIEELL I ZLT, Fig. 1.4 IRLEAY FI VY FD 25
BIEROETHEE)OBEIIREEL, ChEPEAHITAEIEICL, BBICAYy FSY FC 2#BIL
T, TORBEOEELZITY, B L TREHBENER SN FMICEBEIERTLINE) PEREL, 20
M ZEPO L, EDFE, ~y F7 U FD OEBIZL Y KRBESE CORBMTRETERT L2004
hizwvds, BEOHERZFREENREDONy FI Y FOBRBERALTIERHHBELL Y, T, PR
b1 DOREHBENPIDE I~y FIVFBICL o TEEREINLZ LY, HHETHEIOOIIE, HEid
ZOBIMEF 2 TR TAHILICL - T, EANLGERRAENMED 1 DL LT, ZOREHBELENE
AEIFHEIns DL EDbNA,

RIZ, BETHBE, FOREWEEINLBERAPIIOVTERLTEI ), VELBEDRE FOEI
DNTIE, HO5HPUDRBRELTBRRITNEL S0, LhEBEIIOVWTRREEEOEERIIZBI
LERLRARE, T3P LHENOLDTHIVWTHS ), BhtoBE#, F/-3EKTo—BICELE
RDBZENTENE, AEFHRETHAHH, 3L R2TNTHEEREICL > TRMMEOKEATHIZBE)
LERLTWARESELT, BFEBII2EBOHEEB» OBEDEROLDOPLIVTHS ), £NTHE
WA CEALZITERT AL 2E L, BERREORELHALTAELLLZVOREATH S,

Pk, B bR, KBEROBEHBOFERERNTELD, TALOHITE, SHICHEERREL
ZIHER S A VEESRINTVASY, TITRELAZZICINE, PLREDHEETHOBRRER
WA LT, FI 1 O0RELERL BRI A LOWENZRBTILNTELTHA ), BERK
LT, BEFSREL TV W) HRIRETHL L) RRANKRL Y, RENICKERIEDEA
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RESNT, RELCRELTHEEHOLD, AL VEBHIIERERBEFIERINDLIODN
P BN EREREOBA»SRATRETHS I,

8. REBROMHICET 53X

HBH KB L S 2SR S N A OBREBRNBOEARN 2 HERICOV TR E L TTRIY
LR, BREOLENENL-DICREEREBER YR ENINETH), WHYIEEBETEOH
HARLGT LOERN L FETHLIEERL, FOEKNLFEY LB, KBBRIIOVWTHENL, £
NoDEBIFEOBBEF ML > TR ENAD, ZOERFPHETNVICL - CTHERTHI LK
YTHHEOREH,S, ZITREFO—FIL LTHB LA LR, RKBEFETHRE L TERLLLERLD
ERICHETAABEROBRIZOVTHET S, 204, KEHETEDIEL, REO/-OICHRERET
&, ATV -7 LERER LBAOBREROFEICOW T ERMIIRET 5,

8.1 1AL, RREEBSIUEBRENY

(1) ARLE

WEEHOERTIR, 2OHMMALETICRE L 2RI RS2V, WILRZOEHIHFONL TV
Vo ST, B 1B B XU Dean ¥ I X AMBPANC L o THETT 5, 7, MR ETHMRIIT
X7 KBELREEBENER NS L) IZ8HE, KEHBREDS 1/10088E L L, KEHE LTIIRERH
EZRINTAERBBAVOATELD, L OBAMENLSHEAMIIIOT THRAPEREL, hd
HMROBEYELSEEEEND—DII > TWADT, RERTI, EELLTEEEMLHAVSILIZL
720 FHUTIFIZIRIRK T CHE s/7r=1.80, PRHK D =0.085cm B X UiLFEEE wo = 7.92cm/sec T
H0, 0.100cm BLU0.070cm OEFFBDETHTIT LD DTH Y, HIFT—BELREO DLV D,

T4, i - B2 oAURIIER L ER OMRERTEOLE D S, Froude DMURAIZHAL-L &, £
CIHNALHERYMBREL (I TIBERRETE) HHICLZ0L LT, 2OMREZERNICANE
L72bDTHY, Fig.8.1(a) ITFEENB, Z212, A BLU dn REFNFNEHMED L UHEHBR %
FbL, BEHECHETI N -HEESHUOB T 5B (Similitude) 2R LTV 5, L, ZORRTREE
OHEOHRIZEA SN TVRWVWDT, Shields FOFRESEICLTKFLE (s/r—1) 2ERLTHIE
FBHIEIT R, Thbb, BOREY2.65 L THE, KPLEDHIZ2.06 L425DT, ZOMUEILZE
HALTHBL-BEEMNEHVEGES, BR1/100 (235 LAERY SREOEEREEL RO S &, 0.041
am Eh b, THIRKBERICBIAITHRY OBEFHEOKRENEN0.05cm BETHLHZ L ERDHL
BIZRUTHDHEVLZ D, IN% Fig.8.1 (a) ICRRT AL, KEITRLAZLICET IS (KSR
L7-Em 22 AN T 52, B (Quasi-similitude) DFBUIIA - T b,

D EIZ, Dean® 12 X BB & » THETT B, Fig. 8.1 (b) BEOFRERTAH, T Ho/ Lo i
BORTBHET, w/ gT WEEDOILREEE wo, EHOMEE ¢ BLUEOEY T THREONLERTET
%, Froude DAUBI#EA LBE, BEERIOEI S L R2LEHIIRBRESNAZI LB, B
BIFAEERBICHE LEEEEIL6.5cm/sec THAHNT, Z0OHIT1.22E%Y, I LHENDEK
BrEWAEREZEERD, —F, BRAORERREIPOBETH L, KELLTHTAVLRELII IO
EHEEETAE, BEALBRARRELLZWIENLE - WP ORRICL > THEIDLATED,
IR BEOREIMETELDITERZVOT, ZITERIOBREEH2EHTLIZ L L LT,

(2) EEBKE

EER IR FD KRB FIE) | KB ERT OB EHERAKE T o7 ZOKEIERE3Sm O
EMEE 35m X 10m OEFHHIOEY LoTv b, COERTIERAKE AV, ZOEEBIIER
WOBER Rm Oy TNy VHOIDOTHE, BEEBRELERKEORICHREL, HRETyHER, K
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BHEFERROBETHLIEPOHENER L S DHEL LT ~NTBEIRE Lz, AN 2RI
EHEAT 43 T o R ERNBOERETHVT, WhYLERIT RV T —&HE (Dissipative beach) DR
LL, ¥7-RETE (Reflective beach) Dilffid, THMAEIC2Y 7 =70y 2 ¥V TEIBITRHY
HEIWLTERSELILIZL,

(3) EB&EH

WERRO BT EIES L HIAEICOC TET S TUT o 72 EDRHIEER -V oy
Va—7THIEERN, 0m EBEITTLICIBMBLELCHETELALIICL, FORKEBIT IO/ BLUT
T NHBERRLTIT o7z, HORHIIZRFEREER AV,

9, REBEICHET 5ERICB T HEFMEE Froude DHPEIA S, # WNW 04, & H=
5.5em BXUER T=0.80sec, BLUNNW OBE, #h?Nn40om BLU1.2sec & Uiz, EBEH
% Table. 8.1 IR T . BEMEDHR & FHBOTHEIC L HBEE] & DOLBERTIX, HAEKRIZ Table.
81 R L7- Run 25 T CIIAE, $FEMR1/100E L, 220Dy FI ¥ FILLAREBEDHHRERT
5 Run30 BLU3I RV TIRL/12 & L7z, TOHE, BEREIXBREAIICERRORE SIZHELL
R2mER LY, SEEOESHEm THoI s, HMERRBICHRERE AT)-78LU0~y F7
YREFNERBBE L. Lo T, IhOOBEYRLOBRERICRITTME EER) ox@Erd
BlTAHZENTELIENBEERE L LIL > THAI N, EREOFMFIEEHBERAS1/100 0HA,

Table 8.1, Experimental condition in formation of sandy beaches by offshore breakwaters
and headlands

Run No. | Wave direction | Measuring hours (hr) Purpose of experiment

1 NW 0,13 10 Profblems of offshore breakwater and artificial
ree

2 WNW 0,1,~4,10 Applicabitity of the above works with arbit-
rary wave angle

3 NW 0,1,6 Wave reflective beach (offshore breakwater
on the Ogata coast)

4 NW 01,6 Beach changes with mild sloped offshore
breakwater

5 NW 0,114 Applicability of headland defense control

works (without beach nourishment)

6 NW 012 Beach nourishment (23000 m?)
7 NW 0,1, 2 Beach nourishment (11500 m°)
8 NW 0,12 Beach nourishment (5000 m®)
9 NwW 0,2 14 Removal of concrete block with beach nouri-
shment
21 NW 0, 20, 40 Formation of stable beach
22 NwW 03579 Formation of tombolo {length of headland /:90
m, distance between shoreline and headland
x:150m
23 NW 0,357°9 Formation of tombolo /=120m, x =150 m
24 NW 0357105 Formation of tombolo /=60 m, x =150 m
25 NW 030569 Formation of tombolo /=60 m, x =100 m
30 NW 0,3579 gomll]ation of stable beach on wave reflective
eac
31 NW 0, 12, 36 Formation of stable beach on dissipative
NWS6, 6'W beach
32 NWI10°E 10 Confirmation of stability
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BE H=55cm BLUEH T=0.8sec T, #m&id NW (THEMAHFH) & WNW, A&V KER
0em & L7 T/, BR1I/I20DBEIZE, H=46m BEUP T=0.73sec TEHAXIINW L Ehn L
D6.66WRUH=4.6cm, T=0.92sec THAMENNWIOCE O 3HEE L, ChODERSEEY—
&L T Table. 8.1 IZ7RLTH 5,

8.2 REBROWMRICEAT IER

EB, KBBRICTEHFETEYERNISERTHI4-), TPERBENZ OBIEEROEARIESE
FHALTVENE ) PEBEPODILEND D, LPLERNS, ZHEAKIIZGNR2BRATAZLIIZLA
ERTETHLDT, TITIRERRE ATY-78LU0~y F5 U FOEERIZ, B LTHBEORENL
TR CND L) RITREMFR O 2 EIPERPDLEI LN TCERITLIVEE L, Thbh, Vb
WHLANF BB E IR OBERBRZEREIELZI LD TELIE ) », T 2FRIBHOWEE
BHZEETEITWALZRANLILE LT,

1) MERBIVATLY-7THICL 2HELER

(1) EAAFE (NW) OB4E | BiEARIIERT AV F- BB OBE (@)25 OEDESEEL
TUREOWRT, YRNOBENELZEL, KEWOm $TI31/23.5 FhlbidEliz1/33.3 DRI
RELL) &L, THICNW HFROEREE IBMERA IS TR SN BEL DHBE L L2, e
HED—FREIZIIHRENZ EPHRENT, BEROETIE, KBERCBTARIERESEL
T, REERIZBVWTRSE 130m, 810cm (KMEE), HAEEEIm &L, USRI 1EHEL, £
WA ORBIE 7Ty 2FAE Lz, —H, ALY~ 7RkABNEBRICEIRFOLDEZBRB LT, FAERT
315 40 cm, RWAKE 4cm, HEIGEY 3 E, FUAEH 28 L LIBEFHOBHIZIZIIEY SE/-00
EL, ZORKRIE=-VER Wlem A v a) TEAEROLDOEIED, ZHICHE (EHRESH 1
cm L DAEVDD) FFEDTREL, ZOMEEBIZ1.3m L L, BEFAOESIERLOHIH D
HoT3m & L7,

T4, BHBORICEREIRE LS, ALY — 70OEBRTIRITHREER, BEYOLVERETIRTT
MEE, BEEOERTHE PV RuUIBRIN, RRIVTESHETZZ L2, AT -70%
HIDWEIZI DDORERADVHEE SN, FORBOBEFNCPRITERLTTLIENRNEENLD, 20
MRATBEL-EZH, ATV -7

BIZB 3 DOB|HEEK SN, »rohREF Runl (m)
pommeHECETsREL g _ 1 2 3 4 5 6 7
WRAE L2 Epbhot, 85§ Accration

2, ALY - 7SRRI T b MRS Y g

REL, WHANOBEGOBEIRD 5 L el

N7z Fig. 8.2 (a)B £ UF (b) 11240 on y=4.Im

iR L 10 RIS ORI O  Reef _ (a)

HEAHETRTe (@) KBVT y=4.1 ) i (m]
m AT — 7 Ol B L7 # 4 S5 6 7
ThHY, TITE, BETLEWICEL E | r accretion

SNTHEL L sTWAI EMDbRY, T NO[’« ’
7o) iEBVWT y=3.4m 3 BRROD 9 l_ v \/
WROBMTH B, BRI L IUThER ! Croston yx3.4m
B EDER T ZDOERICEITRT {b) " Oftshore breakwater
PyRTICE ) BRROBMODE LR Fig. 8.2. Initial beach profile formed by NW waves and its
CLTZORERS T YRAShTOE longshore distribution.
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WIEHRWEENS, 2B, TOERTIEIKEN S5cm LB CIHBERTIZIZEALEIELER
YA

(2) $HDAFE (NNW) 0546 SOASFEOHE I —RICEREDPHFET - O0MEHIE
BTHY, ENOEGEHEIHETLIIIICEDT, HOAFEORALDL I LI PRI LDPEHLD
ZFTAZLIZLAOT, EFUL L OBEBRIENIT - TRy,

Fig.8.2 i WNW ik # 10 B BMER S 472 H L OITHRER L1225, BBICL D LBRIETHRO b K1
BENFEBILL TV RO LT, ALY —70OERTRANTETBY, ZOEBOEBFBERT
THEFMGEINTTROBBIE L 2B EFRDOLNT,

Fig.8.3 (a) BX 1 (b) i3 Fig. 8.2 *E L <, Run2 OEROMEB & UBKEBERFBEORILERL
bDOTHAHD, FOAFHEDLOIZEM (F1h - THE) 1ZA2 ) IBREDISREL, BEROWH (y=
3.4m) THELZHEISROA, FRLVHAITCRERIIBEINTVEZENDHI S,

INLDERDS, KO EPEHTEL, Thbb, SOAFEDEE, ALY — 7 ETKRASSHHRE
FTENLLD, F2OFHE (BH) THWIRERHRFREL, ZOHMENREMICHNTREL LLDOTHAE

Yim}
5
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(b) t=10hr
Fig. 8.3. [Initial beach profile formed by NNW waves and its longshore distribution.
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BRELIHMKTLOT, ALV -7EBRTIBREINLI LIRS,
2) RETRIMHRICEHRE LSRRI L D EEE

(1) &b, ETERRELTRELLHE  REHOBELELLDHIC, KE8m TRIAE1/10%
REDIHTI1/100 & LTEREZ 2BEED SIS TR SYE, THRIY Bmificarrsy-r7ay
7 RIREFENC—FICEREBL, »poRAICETREREMSET, COMETHIRTEE LD LIITL
7o CRIBEOKBBETIEINELICES, BEEBI S, ZOMEICEHEE Ty 7 ¥EIN, BE
BAINICEERELC, EELRFEFRELTVWAI EIIHIBLTWA, BAE (BE1.2m, 1§10
cm, BEAEEBE Im) 2RI 4mBELTHREL, ABECEEE Oy 7BV TwRV, 29 LIZERND,
RGBS T A0 i TRUEEE THAARIM IS RS 2 H81013, ERERTRICEER M FoRdRELR

WZ EMbh o, THIERSHEDTFE
D& o THEITEIER S NIZLL,
B & M A RS OFENFEET
20 Bbhb, Fig.8.4 (a) BLY
(b) 12 B A INB L IBEFICRE
LB COBEREOEILERT.
T, (a) »OMEEROLZVEIEHTIE, 2
vy U= b7ay 7 O8 LI ILER
DFEE LR D D, S 6T,
K4 & 2P BERBEDO-DICHEIRE
LHRBEBFARERIHDbR TS, L
L, BEEROMEITIRRIR) KEEOE
EHmERICE FTHRATEY, 20
HENOEH ORI T2 { fEhktt %
REZeHbh s, £, (B)rsikE
NETICIBL P RUOBELEEL
WZ b, BERROREMICERAHEL T
WhHEZATRMITREZN (TOB
&, L OERHIMEREENAAT
WRT5), FOEOBREIBEEIND
e EMHLPIIENT,

(2) BEMOHRROBE AHDL
725912, REROKEVEARYRE
LB aici, bPrRunBEsglET
¥, Lod#RRALZ LN ZD
MR OBEREIKESERTLI LN
Runiansi, £#2C, &I, ¥ER
OMEREF L L, BRWIIANY FT
v PR REGMES, EREE VD
BHELOBEWETRELCT, ChICX
BEEERFRE LS, BEhok
TIREFE L KRB EL - T
b, MEDOBEREST VHETEL
VWA, FHECREROHRSRON, 2

No.
Onshore I 9 20 _3‘ 0

Concrete block Offshore
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(a) Beach profile change
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(b) Changes of bottom topogrphy in the longshore
direction

Fig. 8.4. Shoreline congiguration in formation of sandy stable
beach by a couple of headlands.
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SBREFENERBMNIBE SN 20 L) RBEBEATER SN TR D, TOLIH I, BEWOXHE
AR SHIUE, THBMRICEROREIPFTE, TLMFRA~OEROREIERTHZ LHFTELL
ZEzo6Nb,

3) v FIr FOREBICLHHEELTER

TR, AR L RS REHRICA Y K9 Y FEREBE LABAOBREEROSMN L, BEIIL - TREN
REBESBE ESNLE L) P2 EBRIICKRET 5,

(1) ~Ny RS Y FOHEELERE  ~y F7 Y FREEDISHT L8RP SOREREBNNS TS
o, BENSE LTRSS £EARL TS, 22T, ITRERZELZOIZFAM DI v FPORITKA2
BEOBAEDLORERI=y P LTHWT, Iho6 2 FHHHTOREMEE LTERLL, 2
X2, o=y FRCBHTAHEDE LTEZE 0cm O£BEF » — 7B 2 &0, 2oRAICH
POk E L, ISBEHADOREE%80cm & L2 DR EELL, COBENERT S LA, BKOKE
EHETAILICE T, AHEORFHFMEHLKL, LVERFORELZLTHOTHE, ZhHD
ANy FS Uy F22EBEL TREFAIZ 5. 2m L CRE L7,

(2) Ny Fo Y FRABOEORBKRE L BREERBEICLHE, Ny F7V FERICERIZLAETO
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Fig. 8.8. Shoreline change and formation of stable sandy beach by headlands in
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