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INVESTIGATION OF DEPTH OF CLOSURE INFLUENCED BY COASTAL STRUCTURE
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1. INTRODUCTION

Study on depth of closurehd theory is widely
investigated by many researchers. Their approach is
appropriate to understand how to determipeocation,
and also its necessity on field application. Itecapt was
firstly introduced by Hallermeier (1981). He defihéhe
boundary between shoal zone and littoral zorte.as

Due to the fact that longshore variationhpfexists, the
study ofh, determination becomes more interesting. One
example was brought by Francois et al (2004). Thdys
utilized midterm bathymetry data and proposed loogs
variation of h.. Furthermore, its result was confirmed
analytically.

In relation with influence of structure to waveleetion
it was concluded in Rhitpring and Tanaka (2006)t tha
position and angle of breakwater are importantofatitat
influence wave reflection. However, there is ladktioe
study which explains relation between influencenaive
reflection and variation di..

Study area in this study is Yuriage Port. It isdl@d in the
southern part of Sendai Coast, downstream of Nattor
River as seen in Fig.1. In this area, jetties veemgstructed
in 1970’s. Approximately 700m breakwater was irethl
after that. Bathymetry data were obtained from dfiel
measurement conducted by government during 1983 to
1997. However considering its accuracy only datandu
1994 to 1997 is used in this study. Wave data fi@®1 to
2003 is applied. Its direction is predominant omitBdEast

(SE) direction.
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Figure 1. Study area, Yuriage Port

This study purpose is to analyze reflection factoe to
coastal structure and its influence to longshorgtian of
h.. For that purpose, relation of longshore variatbh. to
bottom shear stress will also be discussed. Fumites,
Shields parameter will be analyzed as correlatiath w
sediment transport process.

2. METHODOLOGY

2.1. Hydrodynamic model

Hydrodynamics condition in Yuriage Port is simuthte
using Boussinesq model by Peregrine (1967). Thideho
is used considering its ability to observe nondine
phenomenon and also influence of reflection fadtor
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wave condition.

Governing equation are statements of conservatiagsm
and momentum as seen in Egq. 1 and 2. Furthermore
surface elevation, bottom velocity outside boundaser
in x and y direction is obtained.

%’Zm[(h +)U]EO @)
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Whereu is horizontal velocity at an arbitrary degthv),
n is surface elevationh is local water depth] is
horizontal gradient operato(d/0X,0/0y) , g is gravity
coeffcient.

2.2.Bottom shear stress and Shields parameter approach
Considering its definition in correlation with seuént
movement, bottom shear stregg.{,) parameter becomes
important factor that can be observed. Using marimu
orbital velocity (,m) that was obtained from wave
modeling, Tsax Can be calculated using following
expression:

TOmax :g fcwubmax2 (3)

Where pis water densityf,, is wave-current friction
coefficient derived by Tanaka and Thu (1994). is the
maximum wave—induced velocity just outside boundary
layer obtained from wave modeling.

Furthermore dimensionless Shields parameter) (is
calculated using expression as follows:

TO* = Tomax (4)
(05 = P)9ds,

Whereps is sediment densitygs, is mean particle diameter
(=0.026cm).

3. RESULTSAND DISCUSSION

To propose longshore variation bf, bathymetry data
series are used. By overlaying these data and gakin
several cross sectiond), location and its value is
predicted. Standard deviatioro)( becomes one of the
parameter that also needs to be considered. Faoagéur
Port,gis 0.1. Longshore variation bfis shown in Fig. 2.
From Fig. 2, by comparing with previous study
conducted by Nomura (1986) and Uda (1997), the
longshore variation of h, is deeper. Interesting
phenomenon occurred in the area near the strudture.
that regionh. is deeper, and it is getting shallower as the
distance increase. This phenomenon occurs due to
influence of breakwater to the wave condition. The
influence of wave reflection is higher in the anmeear
structure than the area far from structure.
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Figure 2. Longshore variation bf, Yuriage Port

Representative wave height, 20% wave height in deep
area Hg), H=1.15m and corresponding wave period,
T=7.55sec are utlized to observe hydrodynamics
condition in Yuriage Port. Wave condition is assdnas
regular wave. Simulation is carried out usithg-dy=5m
anddt=0.1sec.

Spatial variation ofu,.x Can be seen in Fig. 3. The
higher velocity can be observed in the shallow .afdss
is due to the natural shoaling and refraction. Bimi
phenomenon can also be observed in the area near th
structure. Due to the reflection phenomenon ocduime
that location, wave height is higher and veloc#yhigher
too. Longshore variation df; is overlaid on the velocity
distribution. Usingh. location, it is confirmed thah,
location is laid ony=0.4m/sec.
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Figure 3. Maximum orbital velocity, Yuriage Port

Tamax UNder wave-current combined motion is calculated
using Uymex that was obtained from the previous result.
Furthermorer,/jis obtained as shown in Fig. 4.

By overlying longshore variation ¢ and the confirmed
h. location, it can be observed thatis laid on valuer,//
=0.14. As seen in Fig. 4 in the area near structase
consequent higher velocity, it produces higliggy - In
relation of 74« t0 757, higherr,/is obtained.
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Figure 4. Shields parameter, Yuriage Port

4. CONCLUSION

By observing longshore variation &f, it is concluded
that h, in the area near structure is deeper than area far
from structure Uy IS Obtained using wave modeling. By
overlaying h, location to upn Spatial variation, it is
obtained that h, is overlaid on uUy=0.4m/sec.
Furthermore, dimensionless Shields parameter is
calculated. By overlaying this result with longshor
variation ofh,, it is obtained thdt. is laid on7,/#0.14.
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