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Numerical Analysis for Bed Changes due to Sediment Transport Capacity

Formulas and Sediment Transport Modes at the Upstream Approached Channel
of the Nakdong River Estuary Barrage
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Abstract

The effects of the selection for sediment transport equations and advection-diffusion equations
according to different sediment transport modes on the modeling results of bed changes were analyzed
using the CCHEZ2D and compared with field data in this paper. The most suitable sediment transport
equation and sediment transport mode for advection—diffusion equation were suggested for the upstream
approached channel of the Nakdong River Estuary Barrage. The bed changes simulated by the Engelund
and Hansen formula were very small in the modeling case for the low and high flow discharges compared
with the case of the Ackers and White formula. Also, the numerical modeling with the actual hydraulic
event in 2002 presents that the bed change result with the bed load transport type for advection-diffusion
equation was close to the field measurement more than the suspended load type.

Keywords: Nakdong River Estuary Barrage, sediment transport equation, sediment transport mode, bed
change modeling, CCHE2D model
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Table 1. Comparison of Numerical Models for Bed Change Calculation

Model Characteristics Sediment capacity formula
- Finite element method
SED2D - 2-Dimensional - Ackers and White (1973)
- Suspended load type
. Finite element method - Ackers and White (1973)
) . - Engelund and Hansen (1967)
CCHEZ2D - 2-Dimensional
- Suspended, bed, and total load types - Wu et al. (2000)
pended, bed, P - SEDTRA Module (Garbrecht et al, 1995)
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Table 2. Modeling Conditions for the Sensitive Analysis
Sediment Sediment Upstream Downstream Simulation Sediment
CASE transport | transport capacity discharge water surface time discharge
modes formula (m%/s) level (EL.m) (Day) (kg/m?)
CASE 1 652 0.74 131 0.2688
CASE 2 ACkerSﬂ%%Wh“e 4,623 0.83 16 1.0017
CASE 3 Suslpezded 9,152 111 6 1.780
oa
CASE 4 t 652 0.74 131 0.2688
ype Engelund and
CASE 5 Hansen (1967) 4,623 0.83 16 1.0917
CASE 6 9,152 1.11 6 1.780
CASE 7 652 0.74 131 0.2638
CASE 8 ACkerS(lagr%)Whme 4,623 0.83 16 1.0917
CASE 9 Bed load 9,152 1.11 6 1.780
CASE 10 type 652 0.74 131 0.2688
. Engelund and
CASE 11 Hansen (1967) 4,623 0.83 16 1.0917
CASE 12 9,152 1.11 6 1.780
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Fig. 4. Discharge and Water Level Data at the Lower Nakdong River in 2002
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Fig. 11. Bed Change Results Due to Different Sediment Transport Modes (Q=652 m®/s)
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Fig. 12. Bed Change Results Due to Different Sediment Transport Modes (Q=4,623 m%/s)
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Fig. 13. Bed Change Results Due to Different Sediment Transport Modes (Q=9,152 m%/s)
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Table 3. Maximum Deposit and Erosion Heights

Distance from the Nakdong Field survey Simulation result Simulation result
River Estuary Barrage (November, 2002) (Bed load) (Suspended load)
800 m -1.90 m -0.84 m -0.70 m
+0.30 m +0.21 m +0.47 m
1,950 m ~1.10m -0.80m -0.56m
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