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" OBJECTIVE
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€ To find reasons behind the failure
¢ hydrodynamic forces

¢ scouring depths

scouring depths




Hydrodynamic
Eridge Pier Flood Resistance

Structure Capacity under

Lateral Load F, o
ﬁ.
(Seractare Frequency (e Strength Copacity | 552"
: l |Strouhal Number|
_,[ Modal Analysis ] [ e i l Continuity Equation
lMaJmi:nE’E Eqnatiun]—r
—r|Cunl:m' nOuws parameters] [ Pier Length increase ] [DﬂlE cﬂEEEMt]—’

—b[L ump-Mass q*stmn]

|  Sediment Flow  |—s

L F LlJ.I
(2 = () ) -

Fundamental Theories
:>. Scope and methods of this study
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K'ﬂﬂﬁScop(-": of this study -

¢ Geometries in 7 cases

V Cross sections

‘ Cross sections




Scope of this study (cont. 1)
¢ The related experimental results by others

¢ Drag coefficient or Strouhal number exceed the upper range
@ the conservative value is assumed
¢ The hydrodynamic effects
. of the flood
. of the flood

¢ A neural network application to predict any failure
¢ Pier and Flood data



Failure types

¢ The Frequency ratio is defined as
. divided by pier structural
frequency

demanding moment from scouring effects
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Back Propagation Neural Network

[ Decisive Safety Structure

Bhck Propagation Neural Network application to consider any safety on Pier's structure




Bridge dynamics
¢ Simplified design methods applicable to regular

bridge structures,

-*..._-' Floodflow
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'Hydrodynamic, drag force

® Water level is assumed at 90% of pier height
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@ Characterized by Strouhal frequency
f.p =L St=0.292 for Re > 106

D b
@ The velocity distribution over flow depth is as
represented by a parabolic curve
N

Vary vortex shedding frequency
occurrence of resonance reee
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Propose application
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Back Propagation Neural Network Flash
consideration

[ Decisive Safety StrUCturE]

Bhck Propagation Neural Network application to consider any safety on Pier’s structure




Neural Networks

¢ Supervised training is analogous to the learning
behavior of a child's mind

¢ as it is presented with
from along with

the correct interpretation of each sample



Activation function

Bipolar Sigmoid function

X input doto
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Neural networks setup

Flow
velocity )
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Vortex
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Neural-networks
versus
uncertainties
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Pier structural
configuration




More than
200 cases

Limited by the size of
training data



ALGORITHM

Backpropagation

Feea ~orward A A A
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Correlation study-elliptical piers
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Neural Network Datas

- Relationship between any frequency ratio from neurall networks versus exact
data in elliptical section of pier




Case I: A bridee in flood around mountain areas

Debris break

S

High
density

debris .
Natural reservoir Lower land
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Case 2: A bridge in flood around coastal areas

[Lesser speed

and debris T .

Fiine gzirichy
maeral




Frequency ratio -

Flow Flow . Vibration from
__densitg velocity vortex shedding

Bl
s

1,063821
1.202619
0.81814
0.94227

Large (lateral) vibration
by resonance
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Low to moderate speed




Case 3: An example of Thai bridge in flood

Simplify as
single pier
Regarding
total mass and
stiffness

Frequency ratio




Vortex

Flow i
density

Flow
~ velocity )
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Neural-networks
versus
uncertainties

Pier structural
configuration



	投影片編號 1
	投影片編號 2
	投影片編號 3
	投影片編號 4
	投影片編號 5
	投影片編號 6
	投影片編號 7
	投影片編號 8
	投影片編號 9
	投影片編號 10
	投影片編號 11
	投影片編號 12
	投影片編號 13
	投影片編號 14
	投影片編號 15
	投影片編號 16
	投影片編號 17
	投影片編號 18
	投影片編號 19
	投影片編號 20
	投影片編號 21
	投影片編號 22
	投影片編號 23
	投影片編號 24
	投影片編號 25
	投影片編號 26
	投影片編號 27
	投影片編號 28

