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(a)

Cross-spanning logs Key logs (with root wad)
Minimum diameter: 0.4 m Minimum diameter: 0.5 m
Minimum length: 8 to 12 m Minimum length: 7 m

Requires about 7 logs per lower layer,
and 3 to 4 logs per upper layer

10 1 Piles/structure (green timber)
E Additional rock rip-rap Diameters: 0.25to 0.3 m
g 8 used around structure if Require 4 to 6 per structure
B deemed necessary
>
w 64" Toe crib revetment
% upstream of structure
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velocity (x dir)
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Free Surface Elevation (srfht) For Variety Number Of Cells
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srfht,Number of real cells= 1447040

srfht,Number of real cells= 1280076
srfht,Number of real cells= 1097565

srfht,Number of real cells= 975464

srfht,Number of real cells= 879439 e====srfht,Number of real cells= 475687
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Maximum aspect ratios
¥_Y direction: 2.85716

¥_Z direction: 1.75325
7_¥ direction: 2.66667

Total number of real cells

1447040
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Maximum aspect ratios

X_Y¥ direction: 1.00099
¥_7 direction: 1.01921
Z_X direction: 1.01827

Total number of real cells

4484931
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Countour Map Of U (x) Velocity

Boundry Condition: Volume Flow Rate With Limitation Of
Fluid Elevation
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Time of simulation: %002 0204 0.4-0.6 0608 U Uo
39,764 s / Accepted 0.8-1 mi1-1.2 m12-14
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Countour Map Of U (x) Velocity
Boundry Condition: Volume Flow Rate Without Limitation
Of Fluid Elevation
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Countour Map Of U (x) Velocity
Turbulance Model: K-e
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I Contour plots of nermalized tdme-averaged velocity in X direction |
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Without Structure (Config 1)
Y ‘ 5 ‘ 10 | 25 | 30 | 40 | | 55 | 80 ‘ 150 ‘ 185

6.97 10.1743 10.63573 12.1616 12.7191 13 4205 14.297 14.4749 13.0342 10.4137

Vesp 3.07 8.8756 9.0366 10.9036 11.5129 12.2215 12.7626 13.2341 11.8538 9.5007
127 7.0973 7.6003 9.5855 10.1285 10.79 11.0769 11.4889 10.3985 7.4581
697 10.1743 10.6357 12.1616 12.7191 13.4205 14.297 14.4779 13.0342 104137

V num 3.07 8.8756 9.0366 10.9036 11.5129 12.2205 12.7626 13.2341 11.8538 9.5007
127 7.0973 7.6093 9.5455 10.1285 10.79 11.0769 11.4889 10.3985 74381

6.97 0.000 0.000 0.000 0.000 0.000 0.000 0.021 0.000 0.000

Error% 3.07 0.000 0.000 0.000 0.000 0.008 0.000 0.000 0.000 0.000
127 0.000 0.000 0.419 0.000 0.000 0.000 0.000 0.000 0.269
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ELJ-1 Upstream

Y/B
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ELJ-1 Downstream
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ELJI1-Upstream (Config 2)
Y | 5 10 25 30 | 40 55 80 150 185
6.97 3.457051563 | 4.157604293 5.8037158 6.949360313 8.830038125 ‘{:/__/ 1111300125 1318321541 1191106656 10.04886063
Vexp 3.07 2.51549964 | 3.218137873 | 4325997036 4.920265 7.062577791 ‘j;’b 10.03062969 | 12.03868313 | 1091155182 | 9.24461125
1.27 1.596035273 | 1.985423303 | 2.539561563 | 3.32461625 [ 5447333749 F’Q» 8.71193732 | 10.38296063 | 9.720302188 | 7.903991143
6.97 3362890625 | 4154921875 | 5.772890625 | 6.760078125 | 858953125 6'@ 10.8103125 12.818125 11.58664063 | 9.77515625
V num 3.07 2.478828125 3.218125 4.30578125 4.78625 6.992265625 ‘%L 9.757421875 | 11.71078125 | 10.65914063 8.9928125
1.27 1.581015625 | 1.94859375 | 2.470390625 | 3.2340625 5.3965625 "%, | 8435078125 | 10.10015625 | 9.455546875 | 764921875
6.97 2.800 0.065 0.534 2.800 2.800 6:/__/ 2.800 2.848 2.800 2.800
Error% 3.07 1.479 0.000 0.470 2.800 1.006 ‘%L 2.800 2.800 2368 2.800
1.27 0.950 1.890 2.800 2.800 0.941 K 3.282 2.800 2.800 3.331
ELJI-Downstream (Config 2)
Y ‘ 5 10 25 ‘ 30 ‘ 40 ‘ ‘ 55 80 150 185
6.97 -0.273423903 | 0373142243 -0.6007 0.5209 0.031897167 6‘// 1456734933 19.0227 17.10963523 1426771262
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1 Elj1 2 0 30.01199 | 0.85192
2 Elj1 3 7.5 30.0016 | 0.292745
3 Elj1 3 15 30.00486 | 0.245193
4 Elj1 3 30 30.00482 | 0.359072
5 Elj1 4 5 30.00204 | 0.470126
13 Elj1 5 5 30.00081 | 0.470203
14 Elj1 6 5 30.00131 | 0.472582
15 Elj1 7 5 30.00065 | 0.746342
16 Elj1 8 7.5 30.001 | 0.292783
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Measured drag force acting on ELJ-1&2 for
different
configurations and spacing of structures
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Measured drag force cofficient acting on ELJ-1&2 for different
configurations and spacing of structures

&~ Q.2.72274932
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5 10 15 X/ 20
o ihdaw calizee Yl o ELY sl 1ol S0 co o polie jloges :YA-F S
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—"‘

30

1 Elj1 2 0 30.01199 | 0.85192 1000 0.117 0.045714 | 2.72274932
2 Elj1 3 7.5 | 30.0016 | 0.292745 1000 0.117 0.045714 | 0.935616335
3 Elj1 3 15 | 30.00486 | 0.245193 1000 0.117 0.045714 | 0.783640011
4 Elj1 3 30 | 30.00482 | 0.359072 1000 0.117 0.045714 | 1.147599651
5 Elj1 4 5 30.00204 | 0.470126 1000 0.117 0.045714 | 1.502530422
13 Elj1 5 5 30.00081 | 0.470203 1000 0.117 0.045714 | 1.502775838
14 Elj1 6 5 30.00131 | 0.472582 1000 0.117 0.045714 | 1.510381559
15 Elj1 7 5 30.00065 | 0.746342 1000 0.117 0.045714 | 2.385321158
16 Elj1 8 7.5 30.001 0.292783 1000 0.117 0.045714 | 0.935739056
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Shear Stress (Pa)
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Transverse distributions of bed shear stress in the
reference condition
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—@—shear stress Reynolds DS x=5.145 ,try1-Elj1-config2
—@— shear stress turbulent kinetic energy DS x=5.145 ,try1-Elj1-config2
—@— shear stress DS x=5.145 ,try1-Elj1-config2

(g2 0) Jblo g S (Sl yium (LB (55 (2258 @95 Hloges YN -F SO
Transverse distributions of bed shear stress just upstream
and downstream of ELJ-1 (configuration 2)
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Transverse distributions of bed shear stress just

upstream and downstream of ELJ-2 (config9)
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Abstract:

Engineered log jams (ELJs) is the most attractive alternatives for river restoration and
bank stabilization in-stream improvements. because the effects of ELJs on turbulent flow
and the fluid forces acting on the ELJs are not well known completely, by introducing
this item and stream pattern around of control structure could inform design criteria.

In this study, used from the result of a fixed-bed physical model that was scaled from a
prototype Big Sioux River to assess the introduction of ELJs along the river. Two ELJ
types were examined, referred to as ELJ-1 and ELJ-2. Both types were deflector jams,
where ELJ-1 was rectangular and ELJ-2 was triangular, and with one side attached to the
channel bank.

Although for developed of different type of numerical model, deployed either as single
structures or in groups of two or three on the same side of the channel and at different
distances from each other.

Results show that:

(1) mean and turbulent velocities and bed shear stresses were derived altered near the
ELJ, but also whole of stream characteristic upstream and downstream of the structure by
exiting from effectiveness region was unaffected

(2) stream wise drag forces derived for the ELJs were significantly larger than the
transverse forces, and the derived drag coefficients for the single structures were 2.72 for
ELJ-1 and 1.60 for ELJ-2

and (3) in presence of an upstream structure created effectiveness and wake region that
extended a distance of 30 flow depths downstream, which greatly reduced drag and
coefficient drag that applied to downstream structure about 80 percent.

These result are further evidence of the efficacy of ELJs in providing near-structure scour
pool development generally, and bank protection downstream.

So we could use from Eljs structure as the most economical and the most efficient types
of control structure in river restoration and bank Stabilization projects.

Keywords: Control Structure, Engineered log jams; Numerical model; Bank protection;
Drag forces.
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