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Long-Term Simulation of Reservoir Sedimentation Considering Particle—
Size Distributions of Suspended Sediment and Bed Materials
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Abstract

The bed change model of HEC-RAS was used to predict the formation of a delta upon an influx of high-
density sediment while taking the particle-size distributions of the suspended sediment and bed materials
into account. The model was able to reasonably predict both the spatial-temporal distribution of the delta
and the amount of deposited sediment according to the grain size. In addition, it was able to estimate the
main type of grains that sediment at particular locations at particular times moderately well. It is expected
that the simulation and the analysis considering these particle-size distributions of sediment will provide
important information on planning and maintenance of the water resource related facilities.

Keywords : HEC-RAS, bed change model, sediment, delta, particle-size distribution, amount of deposited
sediment
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Dam

Fig. 1. Profile of Typical Reservoir Delta
(adapted from Hotchkiss and Parker, 1991)
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Fig. 3. Geometry Upstream of the Dam Site

Table 1. Experimental Conditions of Reservoir Sedimentation (adapted from Soni et al., 1980)

Qx10° U Downstream | Slopex 10° AGIG G, G Sediment
(m%/s) (m/s) depthx10? (m) (m/m) | (ton/day) | (ton/day) | Concentration (g/m”)
7.0 0.413 8.6 2.25 35 0.80 3.60 5,950
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Table 2. Mean Monthly Temperature and Flow (adapted from STAR Hydropower, 2007)

Month 1 2 3 4 5 6 7 8 9 10 11 12

Temperature (C) 9.5 115 | 160 | 21.1 | 25,7 | 299 | 288 | 281 | 263 | 21.7 | 159 | 109

Flow (m’/s) 235 | 258 | 437 | 980 | 186.1 | 284.7 | 246.7 | 1483 | 819 | 46.7 | 332 | 272
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Table 3. Sediment Size Distributions (adapted from STAR Hydropower, 2007)
Label . Sediment Diameter (mm) Suspended Sediment | Bed Materaials
Min Max Mean (%) (%)
Clay Clay 0.002 0.004 0.003 11
VEM 0.004 0.008 0.006 18
Silt FM 0.008 0.016 0.011 31
MM 0.016 0.032 0.023 39
CM 0.032 0.0625 0.045 55 0
VES 0.0625 0.125 0.088 75 2.7
FS 0.125 0.25 0.177 93 84
Sand MS 0.25 0.5 0.354 100 134
CS 0.5 1 0.707 13.8
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FG 4 8 5.66 13.9
MG 8 16 11.3 14.1
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VCG 32 64 45.3 16.0
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SC 64 128 90.5 19.2
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MB 512 1,024 724 100.0
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Table 4. Modeling Cases for Flow Duration and
Computation Increment (unit: hours)
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Fig. 9. Bed Elevation Changes for Five Years

Table 5. Annual Trapping Efficiency during Deposition for Years 1~5

Classification 1 year 2 year 3 year 4 year 5 year

Inflow (ton/year) 578,253 578,253 578,253 578,253 578,253
Clay | Deposited (ton/year) 5,026 3,588 1,757 692 751
Trapping Efficiency (%) 0.9 0.6 0.3 0.1 0.1

Inflow (ton/year) 2,313,014 2,313,014 2,313,014 2,313,014 2,313,014

Silt | Deposited (ton/year) 963,361 695,770 351,122 28,705 -40,333
Trapping Efficiency (%) 41.7 30.1 15.2 1.2 -1.7

Inflow (ton/year) 2,365,582 2,365,582 2,365,582 2,365,582 2,365,582

Sand | Deposited (ton/year) 2,364,920 2,352,075 2,151,015 882,028 210,167
Trapping Efficiency (%) 100.0 99.4 90.9 37.3 8.9

Inflow (ton/year) 5,256,849 5,256,849 5,256,849 5,256,849 5,256,849

All | Deposited (ton/year) 3,333,307 3,051,433 2,503,894 911,425 170,585
Trapping Efficiency (%) 63.4 58.1 476 173 3.3
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