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ABSTRACT

River regulation structures have been placed to prevent the lengthwise and transverse erosion,
and to stabilize the river bed and the soil delivery in the past. However, limited attention was placed
on theriver habitats. The prevention works need to be revised to create an environment suitable for
the organism, and to minimize the depredation on the environment.The objective of this study was to
conduct simulations using SMS Model (Surface Water Modeling System) developed by the BOSS
Company to search for the optimum arrangements of the consolidation works with consideration of
both safety and ecological conditions.

It was found that relative accurate flow phenomena can be simulated using RMA2 (Resource
Management Associates) model. The results of the simulations indicated that the saw-tooth
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consolidation work was a better tool for energy dissipation and flow regulation than the conventional

consolidation work.

In general, highest flow diversity was observed for a saw-tooth consolidation

work with an interval 4 times of the channel width, and which also coincides with those of physical

experiment.

Similar results were obtained when the saw interval of the consolidation work was half

of the saw width. The above consolidation work arrangements can provide multiplicity of stream
habitat, and form a better river habitat environment for agquatic creatures.
Keywords: SMS Model, saw-tooth consolidation work, flow diversity.

SMS
Surface Water Modeling System

1

SMS(Surface Water Modeling System)
V6.0[6] TABSMD RMA2
RMA4 SED2D-WES HIVEL2D

FESWMS ADCIRC CGWAVE STWAVE
WSPRO

72

TABS-2
(Department  of the Army, Waterways
Experiment Stations, Crops of Engineers)
1972 1984
(Open-Channel Flow and Sedimentation,

TABS-2)
RMA2
SED2D-WES
RMA4 TABS-2
FESWMS HIVEL2D
1 RMAZ2[§]
Resource  Management
Associates RMA W.R. Norton, I.P.
King GT. Orlob 1973
WES
TABS-2
Galerkin

Newton-Raphson
(Navier-Stokes equations)

eddy viscosity coefficient

dlip non-slip

2 FESWMS
FESWMS 1995

U.S. Geological Survey
FESWMS



36(1) 71-84 (2004)

Journal of Soil and Water Conservation, 36(1) 71-84 (2004)

DIN2DH
FLO2DH (pool) (sow water)
ANO2DH (riffles) (rapids) (dack)
(backwater)
3 HIVEL2D[7] V) (M
Froude Number) F =V/,/gh
HIVEL 2D (Froude Number) F, / g
FI’
(2002)[4]
2-1
(Simpson’s diversity index)
D'=1-4
S' S'
/1:2 i2 :Z(ni/N)z
i=1 i=1 (1)
D'=
RMA2 HIVEL2D FESWMS
A=
R= |
2. n i
D
N =
S=
2-1.
Table 2-1. Classification of habitat flows.
Fr Fr
0
_ 0.255<Fr<1 b/h>15 Fr<0.095
(Riffles) (Pools) b/h<i5
0.095<Fr<0.255 | 15<b/h <30 _ Fr>1
(Slow run) (Rapids)
b/h
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Fig3-2. Experiment model arrangement.

3-3.
Fig3-3. consolidation works arrangement.
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a ( cm) b ( cm)
a conventional consolidation work b saw-tooth consolidation work

3-4. cm
Fig3-4. Model of consolidation work. unit cm

3-1.
Table 3-1. Conditions of model calibration.
Q Manning n S 7 D
(cms) | (s/m™®) | () ( ) ( )
0.0036 0.035 0.1745 A B C 4
3-2.
Table 3-2. Simulation error of model.
(%) (%) (%)
RMA2 -2.18 1.67 281 286 141 3.62
HIVEL2D 2.66 4.23 5157 54.32 52.38 54.92
2. 0.8790( m/ S) 0.1775 0.2211
3-5a
3-5b 4.
3-6a 3-7d
3. Q (D)
3-8a
3-8d A
C
Q 1.25cms 0.7454

77



4.7% Qs=11.25cms
-6.7 3.6%
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Q.=3.75cms -11.5

3-5a 3-5h.
Fig3-5b. Velocity distributions at the top of
conventional consolidation work.

Fig3-5a. Velocity distributions at the top of
saw-tooth consolidation work.
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78



36(1) 71-84(2004)
Journal of Soil and Water Conservation, 36(1) 71-84 (2004)

10.0 1.0
° 47.40 45,43 7
X 5.0 3'31-73'|:|5|'|2.10.28'4 0\00.5
SO 1 S
. [r ] O O o
0. 0=
-5.P- 3. 4
- 511
-10rF0 - 0.5
197 -11. 3
150 o1 L
0.00 1.25 2.50 3.75 5.00 6'0.26071.595 2 50 3.75 5.00 ¢
(m) ( m)
Oz-A Oz-B Oz-C
Oz- A Oz-B 0Oz-C
3-6h. Q1D3 3-7h. Q1D3

Fig3-6b. Froude number variances with different cross
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Fig3-7c. Froude number variances with different cross
sections of conventional consolidation work. Q3D1

10.0 1.0
X X L
5.0 1 192822282417 2, 2 0. %
O > \.J]\l\l].ﬂ\l].ﬂ\l\l].ml\l] \I] \E\J\._ O Y
. UW o a _uu —Ul]' . U
-5.40 2.8 -3l o -0.r5
L 6. 3 - 6. 6
-10-96 -1.be
0.00 1.25 2.50 3.75 5.00 60260715R5 2.50 3.75 5.00 6
(m) (m)
Oz-A Oz-B Oz-cC Oz-A Oz-B Oz-cC
3-6d. Q3D3 3-7d. Q3D3
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Fig3-8d. Froude number variances with different cross

sections of saw-tooth consolidation work. D3Z-C
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Fig3-9. The saw-tooth interval of the consolidation work.
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