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A Study on the Safety Evaluation of the Landing Pier Structure Using FBG Sensor

Heung-Su Lee'™

Abstract: The underwater structures of landing pier are not easy to access and it is difficult to check the damage. Lately, typhoons and earthquakes
have occurred frequently, which may cause damage to underwater structures of landing pier. In this study, to prevent collapse of underwater structures
and to maintain systematically, the application method of FBG sensors and safety evaluation methods were studied. In order to confirm the application
of the FBG sensor to the circular steel pipe used as a pile on the landing pier, we conducted laboratory tests and confirmed that the FBG sensor should
be applied by welding. As a result of structural analysis of the landing pier structure, the optimal position of FBG sensor confirmed. The stresses on
the dead load were calculated by structural analysis, the stresses on the live load were calculated by using the data obtained from the FBG sensor, and
then the stress acting on the pile was calculated by adding the two stresses. The calculated stress was compared with the allowable stress to evaluate
the safety of the pile. This study was carried out as a basic study to find a way to evaluate the safety of the landing pier in real time.
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Table 1 The Detail of Specimens

Item Installation Method Specification Sensor Type
700
Band Connection— Electric Sensor(L=5mm)
ﬂFBG Sensor(L=200mm) K D318.5/1=2700mm
Circular Electric Sensor
Steel Tube 2EA
Band FBG Sensor
Connection 1EA
Number of Specimens
= 2ea
Welding Connection Electric Sensor(L=5mm)
N
. FBG Sensor(L=200mm) K D318.5/L=2700mm .
Circular 500 | Electric Sensor
Steel Tube 2EA
Welding FBG Sensor
Connection Number of Specimens IEA
= lea
Welding Connection Electric Sensor(L=5mm)
FBG Sensor(L=200mm) K H250 / L=2700mm
Electric Sensor
HB _
cam 3EA
Weldi
Cone;leé?i%) N FBG Sensor
1EA
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(c) Circular Steel Tube — Welding Connection
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(d) H Beam — Welding Connection
Fig. 3 Experimental Results

5w s wgol anm T%E‘_wﬂ Al
HE 225 mw TEE AFL &
2% sh420 o) A}%ﬂ aa% e

o Tl

Fig. 4 Modeling of Landing Pier
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(d) Maximum Bending Moment Diagram by Load Combination
Fig. 5 Member Forces and Displacement
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Table 2 Safety Factor by Structure Analysis

Marks Safety Factor
a more 1.0
c more 0.9 ~ under 1.0
d more 0.75 ~ under 0.9
e under 0.75
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