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ON THE FORMATION OF SANDY BEACHES IN FRONT OF
RECLAMATION AREAS

By Yoshito TsucHivA, Shigeo FuGiki, Yoshimitu SEKITSUKA and Hiroyuki NAKANISHI

Synopsis

In the reclamation area, sandy beaches are sometime constructed for marine leisure. It is difflcult
to construct such a sandy beach in front of the reclamation area because the water depth is generally
considerably deep. In the case of construction of sandy beaches, offshore breakwaters have usually
been used, but there exists no principle in the formation of stable sandy beach and no possibility of the
formation. By applying the methodology for beach erosion control by headlands, it can expect to con-
struct sandy beaches to be naturally formed between a couple of headlands. In this report, an example
of the formation of stable sandy beach in the reclamation area is shown with a special reference to the
Hannan-6-ku area in Osaka bay. Model experiment was carried out to examine the methodology and
to determine the design conditions of stable sandy beach and headlands. It was concluded from the
experiment that there exists a coupling system by headlands in the formation process of stable sandy
beach. In the practical design, coastal disaster by wave over topping on the sea walls, that are con-
structed behind the sandy beach, was specially taken into consideration.

Based on the experimental results, by construction of a couple of headlands a sandy beach is now
being formed in Hannan-6-ku reclamation area satisfactorily.
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Fig. 3. Two kinds of stable sandy beaches; (a) cot 3

Static stable beach and (b) Dynamic

Fig. 4. Wave energy dissipation performance of sandy beach
stable beach

in relation to wave runup.
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Fig. 5. Similitude of beach profile change by Ito and Tsuchiya (1986).

LB TR 2 h o 7225, BEORES L ULE? ORI L i, BRI Froude DMEIRANIZHE ) D
T, TIC, APHBOBRE LTI 2EMBETTESBIELR T L /ROMEER L L T30K
M, REBOKROKEE LTIE] B~ 2 HREOSRAROBKNMEBEL 2L LT2REEHREL
720 %B, BELEHOBREITET 57010 3REEOTTHRAE ¢ ISEMEOHBEMEOMNE LT - 72,

3.2 EBRE

REPICEREBIN-EHEELBUKR MT B) OEFE0KRRBRBUNEH» OLHMAKOELE, T8
BB GHEREHE) &, FRESRROGERNFEEARA I - A2 @B LRIV T, RREREL

LRERESPORELL. 28, BIIonTHE, LHREEIEBEEBILL > TEVERAOEGLZLD

T, HW.L=D.L+1.8m & L, BEBIGLTE HHW.L=DL+4.25m &34, FOHEE, hb
DB LT, LMSHAECIEIAERES H,,=2.00m, /BB T,s=6.5sec THEBNTI W & L, &
BWRTEH,=300mBIXU Tys=13sec TSW DEBEMFL Lz ThHIIHS HEERRKEI Froude
ORMPENZ L - T, PEHERBL UV RTEEROFNFNIIHLTHR1I/40BLU1/BI2E-TEDDL
hi,

3.3 EERKAEH LUMERE
AERIT, FEAENKHEFHBEFENAKBERTNICRE SN TV RHRRTFEAEEHAVTT-
oo COKEOBMEIERZDSm OXMAFEL 3.5mX 10m ORFERLLL o Twnd, TOFEEERIC



322 B - BA-BE - P DEVBNEICS T 2 BEBEOERIIOVT

i, KFENEEL Y BHICBECE AHBIERERHEEBIRBINTEY, EEOKRMZFHFORAKLRE
EHBEIENTELER 12m OFBFEHRI4m TLIZ3FEINTBY, EONHZEZTRESELTE
bURETH Do, TOKEDORFHIMIZIIREE 6 KOBEMES L CBLOMR %I L72KF B & UHRER
R1/40 0EZEOHEEER &I, BBKROERZ, KEOBHELZR L C, [THRMAEEHEL 15
cm BEL L, ZOMIE 10om BEIC L7z, BEERIOHT 2 BRI, BERPERERE L,
FRLIIVWTNOHB~NOEABRYZERLC, a2 - 70y 7 ORETEDOELEERGTH - -7 &
BEEE L7z, B, BEURE L THWAERDI fid L-2HEENTHSH, TEBEOKEERI
i, FIRIEAY FI Uy FEREBEL, B~0OBRABEZEZR LT, #ALRERLBACIITEBSHEL L
72

BEREORE LR FENDAAER AV 7205, BERABTIE lem BBICEED 2HAZEEEOR
F-NEHFHLTHE L. 37, BEEADENEROBBIESLRELv /702 Ea—FI1ldo
THEL, ERICHATHIEFREEBB S, THREMOUERS L2 LORE LAEES, LD
MELE LTRIE L, 851, EETHFOUEICHERRER2HVC, HIEgFaEIlEL:, #
EROTES L CRIRAZEIC IR, HROTHEEO/NIRTLA) 2 EHKEICFESE, 2OBE % 8K
BEEICEDME L.

B, BEREONEIR24.5X15.0cm Oy PEHOVTEEKERIL, ZO0RE%H L7,

3.4 ERT-IXBLUERSZE

AER, LYMEEOMERR, ERICLIHEEREBELEICLD 2OOHETRL: L TRELBEN
ERTELNE)DPRERNIRFETIDLIITHLOT, ZOZLPBRTELLINERF R 2RO L
Do RERTER LKL Table. 1 IZRT LIS —ATHEA, ThHDERAMIIRD
L) ThHb, 72721, ZoRIEIMFL Lz@h, EOMEDIIPEROBFERFMOERLTH b,

(1) Runl:H#EIETHHEERFRE, ERICEDHETRA L TEREDFRAEY, RENICRE 2R
PRSI NDEHE ) 0ERXS,

(2) Run2:Runl DEERIZE T, BMEREOROMER, OBEMDVRET S LD 2D

Table 1. Outline of experimental conditions of formation of sandy beach in front of
reclamation area

Run Tide Condition Dixac\{ieon Wi?;e igecir%ht W%‘:einpgggd TotalinDﬁrration
1 H.W.L. Ww. 5.0 1.0 46

1a H.H.W.L. SW 7.5 1.0 46 to 48
2 HW.L. w 5.0 1.0 30

3 H.W.L. w 5.0 1.0 36

4 HW.L. w 5.0 1.0 30

5 H.W.L. w 5.0 1.0 30

5a HHW.L. SwW 7.5 1.0 30 to 32
5r HW.L. w 5.0 1.0 21

Srr HW.L. w 5.0 1.0 21 to 36
Srrr H.W.L. w 5.0 1.0 36 to 46
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Fig. 6. Changes in shoreline in formation of sandy beach by
offshore and submerged breakwaters.
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{(a) In the case where an opening is constructed in the

south side of beach.
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(b) In the case where no opening is constructed in the
south side of beach.

Fig. 7. Spatial distributions of eroded and deposited areas in
formation of sandy beach by offshore and submerged

breakwaters.

/ e v
(a) In the case where a little beach nourishment was  (b) In the case where enough beach nourishment
made. was made.

Fig. 8. Changes in shoreline is formation of sandy beach by headlands.
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(a) In the case where a little beach ourishment was made.

(b) In the case where enough beach nourishment was
made.

Fig. 9. Sea bed topography when 30 hrs were passed in formation
of sandy beach by headlands.

(a) In the case where a little beach nourishment
was made.

(b) In the case where enough beach nourishment
was made.

Fig. 10. Spatial distributions of eroded and deposited areas
when 30 hrs were passed in formation of sandy
beach by headlands.
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" Lo

(a) In the case of offshere and submerged
breakwaters where an opening is constructed in
the south side of beach.

Shoreline

{a) In the case of surface current velocity.

50 3.04.030 2.0

Mo

(b) In the case of headlands where a little beach
nourishment was made.

{b) In the case of bottom current velocity.

Fig. 12, Spatial distributions of current velocities in
formation of sandy beach by offshore and
submerged breakwaters.

(¢) In the case of headlands where enough beach
nourishment was made and an offshore end part
of headland was removed a little.

Fig. 11, Spatial distributions of wave height in
formation of sandy beach by offshore and
submerged breakwaters and headlands
when experimental waves of 5.0 cm in
wave height and 1.0 sec in wave period
were employed.
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(b) In the case of bottom current velocity.
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(a) Comparison of beach profiles in regu-
lar and irregular waves where Toyo-
ura standard sand was used.
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{(b) Comparison of beach profiles in two
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{(c) Comparison of breach profiles in two
different sediment when irregular
waves were used.
Fig. 14. Examples of beach profile change and its
equilibrium profiles.
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Fig. 15. Final shoreline configurations of stable sandy beaches formed by three headlands where
solid line shows the final shoreline formed by three headlands and dotted ones indicate final
shoreline by a couple of headlands, and thin line is the initial shoreline in beach nourishment.
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Photo. 1. An aerial view of stable sandy beach formed by three headlands in experiment where
wave crests approaching the shoreline normally can be shown.
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Fig. 16. Comparison of shoreline configurations of stable sandu beach formed in
experiment and actual state under construction of beach nourishment as

-of 1992,
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