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1- Data Mining (DM)
2- Artificial Neural Networks (ANN)

Table 1. Characteristics of materials used

Cohesive materials ( %)Sand (%)D50 (mm)Density (gr/cm3)Permeability (cm/sec)

01000.2582.620.05063
5950.2472.600.02532

10900.2322.600.02298
15850.2252.600.01277
25750.2202.600.00718
40600.1202.590.00025



10       %90%                  3 lit/s0.01

Slope= 0.01   discharge= 3 lit/s    sand= 90%     Amount of the Cohesive Materials=10%

25       %75%                 3lit/s 0.01

Slope= 0.01         discharge= 3 lit/s      sand= 75%       Amount of the Cohesive Materials=25%

40       %60%                 3lit/s 0.01

Slope= 0.01         discharge= 3 lit/s      sand= 60%       Amount of the Cohesive Materials=40%

Flow

Figure 1. The bed in the range of study that covered by target materials, after testing (right) and the materials of transfer to a 
three-meter of the flume end, after testing (left)



),,,,( '
comsbs pdSfq

dm b qs

s S
pcogsss )('

s

2

2
1 vfcwb

fc

m s v

2

2

))130(ln(
2

N

c

K
H
kf

H k
m kN m

2c
gfc

m s C m s g

feed forward layered

Quasi Newton Conjugate gradient



 –

 –

EJIJJw TT 1)(
μ J

 – e

MATLAB

ANN

ANN

X
X Max X Min

Xn

X n = (x – x min) / (x max – x min)

sigmoid tan

1- momentum

R
Nash Sutcliffe
Nash Sutcliffe

2)(

2)(1
anObservedMeObserved

SimulatedObservedE

 ∞– E

n
ObservedSimulatedDa

)/log(

1

))/(log( 2

n

DObservedSimulated a
a

n
σa Da

a D a E

Figure 2. The structure of the neural network
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Figure 3. Simulation results of neural network for the training, testing values and validation
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Table 2: The weight matrix of the model
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-8.7910

-1.0787
-0.7725

-0.4261
13.5903
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Y output value of the model

functions linear 2f

the hidden output layer weight values 2w

hyperbolic tangent transfer functions f

hidden input layer weight values 1w

represents the input patterns x

bias 1b

matrix the of dimension the represent
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