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BEACH EROSION BY COASTAL STRUCTURE AND ITS CONTROL (1)
——MECHANISM OF BEACH EROSION ——

By Yoshito Tsucuiya, Takao YamasHita and Tokuji TOMARU*

Synopsis

In the first report, the main causes for beach erosion by large a coastal sructure are first classified
into 1) interuption of longshore sediment transport by the structure and 2) beach change due to the
formation of nearshore currents by deformation of incident wave by the structure, and 3) additionally
change in beach profile due to waves reflected by sea dikes and walls when the sandy shore in front of
the sea dikes and walls has reduced. Secondly, the mechanism of beach erosion due to the erosion
causes mentioned is explained both in the cases of single predominant wave and two predominant
waves respectively. Thirdly numerical examples of shoreline change by a structure are shown. It is
demonstrated that, when a couple of the suitable boundary conditions for shoreline change due to the
first erosion cause are given, the shoreline change tends to an equilibrium state that shows a formation
process of stable sandy beach downstream the structure. An example of numerical simulation results
of nearshore currents behind an offshore structure is also presented to show a nearshore circulation
pattermn that may cause beach erosion by the second erosion cause. It is concluded from numerical
simulation that when a small groin is constructed at a special position the beach change can be well con-
trolled. Forthly a practical example of such beach erosion problems is shown in the case of Naoetsu
Harbour to demonstrate the mechanism of beach erosion proposed.

1. #&

B, LIELISEBEL AR BRREYIRESNLY, £ OREBEREOFHEMLE
L, ENRYELTELABEBAELTEILTVS, bAEIZH IO L) REFVSLEL 2V, Fh
LSDIFEAERELNL L INERIC, ZORLBENDEERELERLTETVIDTHD, 2O L
13, KEELEREEYFERSNHEAOBREELE, LLBRBEOBES S T VHEBICISATH 2V
HLBbhs, R BELOBHSFHRESN, TLFOREBBOBHENRALNTEAY, 1B, &
H, WFYsI0%s%, BO?2 0L 5iEh, ~BHCRLONLZLDREDHTLRW,

WAFTLE%L, L OBEBRIIEREKLUBOEBEIZE D2 -T, BAEAILELTEEBRADL
5, WML ODOITHERELERFEDLTIHILOERLOBMBTERENTELZLDEELZLNRD

mj

* BREIARARE



336 ERBFKETTER & 362 B-2 F5. 4 (1993)

B, —BRICIHILEALTREEREIC 2> TwEIDERDbRA, 2212, bbb AKEOFEEE LTEL O
FEEMSEER SN, FEBEE LTOFERY, @MINRR2 EPHEIRD L, TR ORENLT
Bbha I ilh), BEER, BREELLTEEILTDZDTHS, LW T, 208K 2%EH
L, BUL2ERREPEETHICE, PREELMBRETIEFEBOBEY+OBEL, HBLTBLL
EXNhb, Tihbb, BEERICRFNSHEELTERRE 22 HREEBUTHEEL, FRIZE-TH
EOBESER IR TWLRTTHL, BREEELHHEAL, BROZELMERHL DI, ZOEEL+H
BRTHIENERSND, BVRZNE, BETNEBEMR T - NVETFRADPDELEST, Z0B
B2AETAHLI %, WbwaRBEEHER A (Large Scale Coastal Behabivor) 2B LT, #D%hTE
LTEIThITHEREERREL, RELSELIENFTELPEMELLTREL LR, 2D %
FERTIE, OTTELERREEEBETHII LN TELLEDNS,

FEFFeit, #oBELE, 3\ICSTTEARIENLY, FOELLEZFEERLAZLIE, HBLETLE
EOWbY s AHEHEABLRELSD AT, FICALLTELZBENRELLEI THIZIwhEwn
IFERICETCLNTHD, ZOEMHLHREZERY 25km KRS LR - KBBRIZBIT5HEAR
EEOBRAEHBICBVWALDTHLHY, FREROBEBERRODLITHA, 7, F1H|MTIE, FELEE
BRERZHEICLZ®E, 20L)2BRREOBBLY TN ENERICIZREMEE LTEZ, ERIZE
FhODRABRBIMEMERALD ) VOO IGABHL L LTCOREOPHEBENFETHINLLT, —
BENIEBTAILILT B, 2WT, E2HTIE, EAMNICER, KEERORBERRAELERTES
ERHTHREMFREFVERBELC, BELESOEBRIMNOBRARYEE LR, COBEETREILEE
OO ERYBMEERTERT L, E3WTH, ThHCESWTIDHEERELHBL, RElLsy
Az, REHBELECES CEENLZHFERLIRRL, TOERICAETTOKBEROERD S, £E
WROBEFHEETLL LD, EET EOMESIIOVWTHERS,

%8, AXRMUEEY 2L oC, PR2ERARINLODEETBELLZLDTHA,

2. BREROHEE

£ OW%E, BEREBERICIBEEDPHFET LD, L UIOPEOERETIIRE 2 HENOBREWITHF
L, TORERDLHTAIFEFHNLBEEVENFET DHEVE V. WTHIZE L, BiltERICARE
LEBEREENEERTLE, FOEBRLATILLELRHDT, ITEOREORAEREEREL, £hIC
LO2REMEEER L D,

2.1 RRDXER

9 Fig. 2.1 KRT LI, HRETHBRICIERRRID Y, TN LLBEERIFETHHE
ENRETHY, BRERVPRR L 2HEDORETIHEECOVTHHFRAOEEZEET S,

R ICABELBRFEEYSBRREND &, ) BREDIHILE S, ERORERMEICLD, 2) Bikg
DE ) L RKBBEOWEDIZ L HBBOBHL ERIME) BEROER L ) BREREEANEIY, 3) REAWK
ELTRBRENTIEY, R EDOMEOBIENHET AL, REROREICLY), BRRAIPEINS
JriRE<AmshTwa,

2.2 BEEROHE (1)

DL RERBER Fig. 2.1 IRLE312, 2200FERITLICEFNLOBABRELZ T TELS
na, +ibt, BEEHE]D BRESOHEILC L 2BFEBEIBEEDIGFEL L 2o/2RL D, &
BOTEAOFMICBRESN, FOBREITFMBELHORREAI L ITTERICETL, Fig
2.1 (a) IWRT LT LEVCHE#BICH AL TV, dL, TRUICHEEROBALRHICHLTIHD

_2_



B - IWT - 8L BEEEC L 2 ERAEL FOHE (1) 337

Breckwaler

Original shoreline

Erosion
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Fig. 2.1. Two mechanisms for beach erosion due to coastal
structure and their characteristics.

NW waves

(b) In the case of NNE wave

Fig. 2.2. Mechanism of beach erosion due to two predomi-
nant waves of different incident wave directions.
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Fig. 3.1. Model sandy beach for numerical simulation of shoreline change and its
dimensions.
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Fig. 3.2. Shoreline change in the case of erosion cause of 1) where horizontal
length of breakwater a=0,
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Fig. 3.3. Shoreline change in the case of erosion cause of 1) where horizontal
lengths of breakwater are changed.
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Fig. 3.4. Shoreline change in the case of erosion cause of 1) where a small groin is
constructed at the down coast end and horizontal lengths of breakwater
are changed.
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(b) Nearshore current

Fig. 3.5. Spatial distributions of wave height ratio and nearshore current in the
area where an offshore breakwater is constructed.
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(b) Nearshore current

Fig. 3.6, Spatial distributions of wave height ratio and nearshore current in the
area where an offshore breakwater and a small groin are constructed.
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Fig. 3.7. Actual shoreline change at Nacetsu harbour where the data shown are
expressed in teams of values averaged between the periods mentioned.
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