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Set Flow Parameters (Case-13) r— .,,,,“
Time Step Time Steps for Output
Sk @ [5400 Intermediate File |10
Time step () |‘ SRR D ||0
Montor Points IO
Convergence ﬁi—
Turbulence

Turbulence Model Option [Medng Length Model ~|
Turbulent viscosity coefficient |0

Unsteady Fow Computation
I Compute as quasi steady flow

Total Time Steps 5400

Time Steps to reach steady state "7
Numerical

Wall slipness coefficient lo i

Depth to consider dry (m) 10-006

Time Reration Method Method 1 -

[ ox | _conca | seov |

bz Golwands ol s -V oY S

Use Bed cwond ;o Cgw, 5 b, sl Bed Roughness sge ,o «(V)-Y) IS5 solas

258 )5 eolawl Kiile u po 31y wlas g oS s 4 (Roughness Formula

Set Flow Parameters (Case-13) n [re— -_¥

Simulation Parameters Bed Roughness |W|nd | Advanced |

—For Flow Simulation Only

& Use Valuesin geo File Manning’s n vl

¢~ Use Bed Roughness Formula
|WU and Wang (1999) -

Sediment diameters for whole domain

D16 [oo006 | D50 [oooi D30 00076

Calibration Factor |‘|

—Far Sediment Transport Simulation

Bed Roughness Calculation Method

Use the value in *.geo file LI
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Set Flow Parameters (Case-13) l&] Set Flow Parameters (Case-13) [&J
Simulation Parameters ] Bed Roughness ] Wind  Advanced l Simulation Parameters ] Bed Roughness  Wind ]Ad\ranc:ed ]
Select a Type

Coriolis force coefficient o] No Viind] ﬂ

Wind Drag Coefficient liiﬂi
e IW Air Density (kg/m"3) ,127
Air Eddy Viscocity (ka/m/s) 'Ci
Air U(X) Velocity (m/s) 0

Air VI(Y) Vslocity (m/s) R
Eddy Viscosity Parameter 'Ci

Profile
Number of Time Crdinates 0

von Kaman constant 0.41

Fluid kinematic viscosity (m3's) 1e-006
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Inlet B.C.--Case-13 (o Outlet B.C.-—Case-13 X

Flow and Sediment l Water Quality and Chemicals I Outlet Boundary Conditions l Water Quality and Chemicals ]
Fow Flow
{* Total Discharge (m™3/5) [D.018 " Open Boundary Condition
® Tmsiers Dawrerh f« Water Surface Level {m) 0.286
™ Rating Curve
FEDETEE 0 i~ Stage Hydrograph ’7
Delete Flow BC | Flot Hydrograph | Flow Angle 0
Sediment I Delete Flow BC
Suspended Load Bedload Sediment
Import SBC File Import BBC File Suspended Load
Import SBC Fil
|C:"-.Users"-.ilan"-.DesI |C:"-.Users"-.ircln"-.DesI M
Delete Sediment BC |

Ok | _ Cance | oK | Caned |
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.l o Sediment s Boundary Condition File .Sediment Transport

il e 2 9,9 Jelis Sediment Size Classes ssie
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Set Sediment Parameters (Case-14) [ — e}
Bed Roughness I Bed Samples I Boundary Condition File I
Sediment Size Classes l Sediment Transport ] Sediment I

Number of Bed Layers 1
Minimum Midng Layer Thickness 0.05

Define Size Class

Mean diameter (m) Diameter (m)
of each size class

0.00050000 - ]

0.00075000
0.00100000

0.00120000
0.00150000 Add Size Class
Delete Size Class

OK Cancel ‘
3 (45 ,) S 031l iy o5 -V E-Y S

Lls So5d Jow jo aSepl s 4 Transport Mode cond o «Olguw, JWil axan o
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Slow Bed Change with Steady 4035 «\Baile &yg0 a0 b, bl LJs 4 5 ol solatul

D o i 1y Slga, Jl azas (VO-T) UK .l ooy sl Flow

Set Sedi t P et (Case-14]
o iment Parameters (Case-14) - &
Bed Roughness ] Bed Samples ] Boundary Condition File ]
Sediment Size Classes Sediment Transport Sediment ]
Transport Mode  [Total Load as Bed Load Mode! |

Transport Capactty Formula |Mndiﬁed Ackers and White formula j

Sediment Simulation Mode
' Slow Bed Change with Steady Flow

" Fast Bed Change with Unsteady Flow
Adaptation Length for Bedload

(¥ Set as average gid length

" Set as 7.3 of average dune length

" Specify adaptation length 0
Adaptation Factor for Suspended Load

% Based on Amanini and di Silvio (1388)

" Specify adaptation factor 0
Diffusivity

Schmidt Number |05

oK Cancel | Apply |
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Set Sediment Parameters (Case-14) g
— -

Bed Roughness I Bed Samples I Boundary Condition File |
Sediment Size Classes I Sediment Transport Sedimert
Sediment specific gravity [265]
Curvature Effects

™ Include curvature effects

Average channel width {m) 1000

r— Steady Flow Computation

Time steps to adjust flow 30

Erosion/Deposition limit (0.01-0.05 of depth) (0.01

r Bed Rock
™ Bed Rock smulation

Rock Erosion Coefficient 1000000

,TI Cancel | Apply
Sligus ) dedo gl il )by pudass - VPV IS

aline ey gl yal)l ol Cand )0 &ilBog) yiww (g Slapkals (VV-T) JSS Gullas

il e ol Slegals Caond 5 sy (615 Olowkass

Set Sediment Parameters (Case-14) Q
— ——
Sediment Size Classes | Sedimert Transport | Sediment |
Bed Roughness Bed Samples | Boundary Condition File

r— For Fow Simulation Only

@+ Use Values in geo File Manningsn ¥

" Use Bed Roughness Formula
[Wu and Wang (1959) |

Sediment diameters for whole domain

D16 [0.0006 D50 [0.001 D30 [o.oo1e

Calibration Factor [1

i~ For Sediment Transport Simulation

Bed Roughness Calculation Method

IUse the value in *.gea file ;I
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et Sediment Parameters {Case-14) — lﬁ et Sediment Parameters (Case-14) —— - - e
Sedimert Size Classes 1 Sediment Transport | Sediment | Sediment Size Classes ] Sediment Transport | Sedimert |
Eed Roughness ] Bed Samples Boundary Condtion File Bed Roughness I Bed Samples Boundary Condition File
Ne. | Time |Concentration Size Class-1|Size Class-2| Size Class-3 | Size Class-4 | Size Class-5 = No. | Time |TransportRate Size Class-1| Size Class-2| Size Class-3 | Size Class-4 | Size Class-£ *
s kg/m*3 (0.0005) (0.001) (0.0015) (0.002) (0.003) 4 5 kg/m/s (0.0005) (0.001) (0.0015) (0.002) (0.003) =
100 [ 0166667 066657  0.66667 0166667  0.166667 1 o 0 0166667 0166667 0166667 0166667 0166667
2 2
3 3
4 -
5 5
6 [
7 7
8 8
< 1 » € | i, | 3
New ‘ Load | Import | Save | |Suspended Sediment Boundary Condition Hhﬂ New | Load ‘ Impot... | Save. ‘ \EedLuad Eoundary Condition File {bbc) j
Number of Size Classes |6 Number of Data Sets 1 Mumber of Size Classes |6 Number of Data Sets 1
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Set Sediment Parameters (Case-14) [ — M

Sedimert Size Classes I Sediment Transport ] Sediment I
Bed Roughness Bed Samples Boundary Condition File I

Sample | Porosity | Size Class-1 Size Class-2 | Size Class-3 | Size Class-4 | Size Class-5
(0.0005) (0.00075) | (0.001) (0.0012) (0.0015)
039 0.2 0.2 0.2 0.2 0.2

m| s
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Reset Add Sample
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Initial Bed Elevation (m) |

 Time = 0(d): 0(h): O(m): O(s)
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Abstract

One of the main approaches to decrease local scour around bridge abutments is spur dike. Appropriate
and optimum design of spur dike may modify hydraulic conditions, decrease scouring power and
sediment transport capability of water flow and subsequently improve river banks and abutments

protection.

In this research, influences of geometrical and hydraulic properties of T-shaped spur dike on scouring
rate and flow pattern change around bridge abutments located in floodplain and also 2-D simulation of

flow hydraulics and sedimentation by using CCHE2D numerical model are studied.

In first step, experiments in 18, 20, 22 and 24 (lit/sec) flow discharges without considering spur dike
were performed and in next step an impermeable, solid, , non-submerged, vertical and T-form in 9, 12,
18, 24, 30, 60 and 70 (cm) distances from abutment and with 6, 7.5, 9, 10.5 and 12 (cm) web length (L;)
and 6, 7.5, 9, 10.5 and 12 (cm) flange length (L,) were performed in interested discharges. Then flow and
sediment patterns around T-form spur dike have been simulated numerically by CCHE2D model and

results have been compared with results of physical model.

Turbulence of mixing length model used to perform hydraulics of model. Also different roughness
coefficients were introduced to model that by using trial and error method 0.0149 was selected as final

value. Measured flow depth was used to compare results of model with measured data.

In addition, observations show that flow after striking spur dike deviates and eddy area with severe
turbulence is produced around spur dike. Hydraulic process of this flow cause development of local
scour area around spur dike, sedimentation as a long sediment load and changing bed form in

downstream reach of spur dike that this process cause natural consolidation of abutments.

Engelund and Hansen (2000), Wu et al. (2000), SEDTERA (1995) and Ackers and White (1983)
formulas of sediment transport were used to perform sediment part of model. RMSE value of model for
estimating scour depth by interested formulas was equal to 2.78, 8.68, 1.98 and 1.87 (mm) respectively.
The results indicate a better estimate of the transfer function Ackers and White (1983) and worse

estimate the transfer function of Wu et al than other functions

In general, results obtained in this research show that CCHE2D model is suitable for estimating scour

depth in bed cross section in the present study.

Keywords: T-shaped spur dike, bridge abutments, scour, numerical CCHE2D
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