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Abstract

Collapse of the levee surrounding structure(culvert) accounts for 10 % of collapse factors of the
river levees. In particular, in 2002, the levee collapse that happened at "Nakdong River” at flood
usually happened around culverts. This levee collapse has mechanism that the cavity expands with
internal erosion at flood after the pore and cavity are formed between culvert and levee copula which
are heterogeneity material. The study regarding the cavity or flowing detection around a culvert for
safety management of a river levee is in the proceeding. In this study, the characteristic of two
sensors could be figured out through an experiment about displacement measure of Flex sensor and
FBG sensor and the decision of more suitable sensor was possible for safety supervision of river
levee. According to an experiment result, several characteristics of FBG sensor could be known in
consistency of the measure data and minute displacement measure part regarding displacement
measure and this characteristic may supplement a shortcoming of Flex sensor at this time.
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Table 1. Levee Collapse Due to a Structure Surrounding Water Leakage

Collanse Tvpe Culvert Bridge Weir
D b Surrounding Surrounding Surrounding
Number 48 12 16
Ratio 63.2% 15.8% 21.0%

) Total : 76, Period : 198772003(Development of Advanced Technologies for Levees, 2004)

settlement

By settlement of soft clay pile foundation in
established the culvert and copula between
embankment crack occurrence
v

: v

i v

As settlement progresses around culvert cavity
— — — occurrence

DAfter culvert establishment 2Crack and slack occur
crack/slack by settlement v

v
v
By cavity water leakage occurrence and
collapse

solt clay

ugift

4 Cavity occurrence according

3)Cavity and slack extension :
24 to leakage & culvert surrounding

Fig. 1. Levee Collapse Type and Mechanism in Structure Surrounding(Development of
Advanced Technologies for Levees, 2004)
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Table 2. Type of Optical Fiber Sensor
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Nominal Resistance at 0 degrees 10,000 chms

Physical Dimentions:

Length 45"
Width 25"
Thick 020"

Approximate force
needed to deflect end
90 degrees:

5 grams
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Approximate Resistance at 90 degrees 35,000 ohms
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Fig. 3. Flex Sensor

3.2 Fiber Bragg Grating Sensor(FBG Sensor)
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Division .BOTDA S.enso.r FBG Sensor O.TDR. SIEmSor :
(Brillouin optical time (Fiber Bragg Grating) (Optical time domain
domain analysis) = . reflectometry)
. . ing latti ificiall f
scattering change of optical engraV{ng gttlce artificially damage and rac.ture.
Theory . . to optical fiber change of | measurement of optic fiber
fiber medium measurement
wave measurement cable
. optic fiber cable . . optic fiber cable
Sensor R point lattice sensor .
(distribution sensor) (point sensor)
Size(diameter) @0.25mm @0.25mm(5-20mm) @0.25mm
Value strain(ue) strain(ue) loss(dB)
Range 196(10,000pe) 0.6%(6,000p¢)
Time 1~5 minute 200Hz ~ 30~60 second
Distance 30km 20km 150km
e strain ratio and . . .
. e strain ratio and * strain measurement
temperature simultaneous . .
. temperature simultaneous | <If loss occurs in
Merit measurement .
. . measurement forehead of optic fiber
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