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Introduction
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Feasibility for Taiwan
1. Durability
2. Economy

Possible Solution
- Time Domain
Reflectometry (TDR)




TDR basics
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TDR scour review
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Development of TDR scour sensing waveguide
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Development of TDR scour sensing waveguide

Reflection Coefficient, p
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Data Reduction: Calibration and Measurement

Modified total travel time analysis

i TDR

Improve measurement accuracy & stability

tp A t A
é I—a,m
I—ar N ta/W,m—— —%———):(———————/(
AL,
ta/w,r ____4;___>;<_______/§ i E
E Lw,r E I-W,m
B 2z N\ _X La/w,r E I—a/w,m
—pK
é Y E Ls,m
TP AN TP B 2
Reference Subsequent
measurement

Mk s
w 85 S Bk AR FFSE B>

(ta/W,m _to) - (talw,r _tO) —

(te,m o ta/w,m) =

Step 1 : V, calibration

2AL,
Vv

a

Step 2:V,, & V, calibration

(t t ) _ 2LW,I‘ + 2LS,I’
e,r alwr/ — VW Vs
B 2L, . 2L,

+

t,  —t =
L( e,m a/w,m) V V

i S

Step 3 : Real measurement

2(I—a/w,m B Ls,m)_|_ 2I—s,m

V V

w S

9



Data Reduction: Calibration and Measurement
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Pilot Field Installation and Evaluation
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Future Study

Bottom-up measurement

S Reduce the rainfall influence

at air section

Bottom-up type wire
1. Single wire
2. Coaxial embedded
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