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Abstract. The current of excavated-in harbor basin are key issues to the coastal engineering and the
ocean engineering. In this study, a numerical model was developed to simulate excavated-in harbor
basin current field. Results show that, the current field of excavated-in harbor basin is influenced by
topography, width of harbor entrance and tidal influx.

Introduction

The excavated-in harbor basin is a common form in the coastal engineering. And the current field
of the excavated-in harbor is key issues to the coastal engineering. To have a better understanding of
the impact factors, some numerical works have been done by researchers. [1-7]. The research shows
the current field of excavated-in harbor basin is influenced by width of harbor entrance, tidal influx
and topography.

In this study, a series of numerical ideal model with difference impact factors were conducted
and the results were used to analysis the influence of topography, width of harbor entrance and tidal
flux in this study. The current fields were ssmulated using assumed topography. The results from
this numerical model proposed the influence of topography, width of harbor entrance and tidal
influx on the excavated-in harbor basin current field.

Assumption and Method

Assumption. To have a better understanding of different factors’ influence on the current field of
the excavated-in harbor. Some conditions are idealized and assumed as:

The basinis square, the area A= LxL.

(1) H represents the harbor basin depth.

(2) Al represents the width of harbor entrance.

(3) mrepresents Al/L.
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Fig. 1 Parametersof Ideal Harbour Basin
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Method. In this study, a numerical model MIKE21 was used. DHI's Software contains a
modelling system for estuaries, coastal waters and seas. Therefore, a two-dimensional model was
built within the commercial MIKE 21 FM package to simulate tidal hydrodynamics in the study area.
The man governing equations are the continuity equation and the in-compressible
Reynolds-averaged Navier-Stokes (RANS) equations. The N-S equations are used based on the
static pressure hypothesis and Boussinesg hypothesis. The vertical current acceleration is ignored
compared to the gravity acceleration, and the turbulence stress is with respect to the time averaged
velocity gradient. The basic equations to describe tidal hydrodynamics can be written as.
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where x and v are horizontal Cartesian coordinates; n 1sthe surface elevation: ¢ 1stime:
h is the total water depth; & and ¥ are depth-averaged wvelocity components in x and ¥
directions, respectivelv; F; is the local atmospheric pressure; py is the reference of water
densitv; p is the densitv of water; f is the Coriolis parameter; 5., S... Sip. 5. 5. are
components of radiation stress tensor; Tyy, Ty,. Ty are the lateral stress including viscous
friction, turbulent friction, and differential advection; (Ter. 7...) and (Tpx. T4, ) are the
components of wind stress and bottom stress, respectively; 5 is magnitude of point source
discharge +

Result and Discussions

Current fields and average velocities. Figure 2 present the current field of excavated-in harbor
basin during a tidal periodicity. When m=0.7, V=V,, H=Hp the maximum velocities 0.38m/s
appears in the both side of the harbor entrance. A strong oval-shaped current is distributed near the
harbor entrance.
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Figure 2 The current field of excavated-in harbor basin
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Impact factors of excavated-in harbor basin current field

(1) Width of harbor entrance

On the assumption that tidal flux, water depth is parameter, the current field changes in some
pattern as the width of harbor entrance changes.

When m=0.1, the current field is like jet-flow current field. The maximum velocities 1.19m/s
appears in the middle of the harbor entrance. A strong jet-flow current is distributed from the
middle of the entrance to the center of harbor basin. When m=0.3, the maximum velocities 0.52m/s
appears in the both side of the harbor entrance. A strong oval-shaped current is distributed in the
center of the harbor basin. When m=0.5, the maximum velocities 0.38m/s appears in the both side
of the harbor entrance. A strong oval-shaped current is distributed near the harbor entrance. When
m=0.7, the maximum velocities 0.38m/s appears in the both side of the harbor entrance. A strong
oval-shaped current is distributed near the harbor entrance. The velocities decrease as the width of
harbor entrance increase.
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Figure 3 The Current field with different width of harbor entrance

(2) Water depth

On the assumption that the width of harbor entrance, tidal flux is parameter, the current field
changes in some pattern as water depth changes.

Figure 4 presents that the current fields with different water depth are like the current field with
different harbor entrance width. The velocities decrease as the water depths increase.
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Figure 4 The Current field with différent water depth
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(3) Tidal flux

On the assumption that the width of harbor entrance, water depth are parameter, the current field
changes in some pattern astidal flux changes.

Figure 5 presents that the current fields with different tidal flux are similar to the current field
with different harbor entrance width. The velocities decrease as the tidal flux decrease.
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Figure5 The Current field with different tidal flux

Conclusions

In this study, a numerical model was developed to simulate excavated-in harbor basin current

field. Results show that, the current field of excavated-in harbor basin is influenced by width of
harbor entrance ,tidal influx and topography, It shows that:1) when tidal flux, water depth are
parameter, the velocities decrease as the width of harbor entrance increase;2) when tidal flux, the
width of harbor entrance are parameter, the velocities decrease as  water depth increase;3)when the
width of harbor entrance ,water depth are parameter, the velocities decrease as tidal flux decrease.
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