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Fig. 1 Schematic diagram of the tension leg platform
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Fig. 2 Schematic diagram of the tension leg structure
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Fig.3 Simplified schematic diagram of model
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Fig. 4 Geometric model
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Fig.5 Mesh division map
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Tab.1 Tension leg model parameters

KE/m SME/m AR /m %/ (kg m™)  HPEBIE/GPa

404 1. 00 0.95 7 850 210

F2 KAMER 10 M TF-BEAL R
Tab. 2 Comparison of the first ten-step dry and wet

modal results of tension leg model

LS B 4 Sary/Hz Swe/Hz
1 0.026 7 0.019 6
2 0.026 7 0.019 6
3 0.086 6 0.063 6
4 0.086 6 0.063 6
5 0.180 8 0.132 7
6 0.180 8 0.132 7
7 0.309 5 0.227 1
8 0.309 5 0.227 1
9 0.472 7 0.346 4
10 0.472 7 0. 346 4
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Fig. 6 Tension leg wet modal vibration pattern
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Tab. 3 Location of the wet modal feature

Tl JEHR 1 /m Trl JE R /m
19 76. 1 54 216. 4
20 80.1 55 220. 4
21 84.1 71 284.5
36 144. 2 72 288.5
37 148. 2 88 352.6
38 152.2 89 356. 6

k4 TEARETHAME

Tab. 4 Location of the dry modal feature

RN JEHR 1/ m T JEHR 4/ m
18 72.1 54 216. 4
19 76.1 69 276.5
35 140. 2 70 280. 5
36 144.2 71 284.5
52 208. 4 86 344.6
53 212.4 87 348.6

K10 MAC 4 [ F
Fig. 10  MAC matrix diagram
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ZONG Zhouhong, SUN Jianlin, XU Liqun, et al.

Sensor placement optimization of tension leg structure

by considering wet modal characteristics

LIU Cheng's CHANG Jinyun', WANG Shisheng’, GUO Xinglin', WU Wenhua™'

(1. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology
Dalian 116024, China;
2.CNOOC, Beijing Branch, Beijing 100027, China )

Abstract: Sensor placement optimization is one of the main issues in the structural health monitoring
of offshore engineering equipment. The tension leg structure of tension leg platform (TLP) could be
led to the fatigue and damage behavior under the harsh working environment loads in deep sea. It is
important to perform the on-site prototype monitoring. By considering the wet modal characteristics of
tension leg structure, effective independent (EI) method is used to optimize the initial locations of the
sensors. Combined with the modal assurance criterion (MAC) and the minimum mean square error
(MSE) criterion, a sensor placement optimization method is proposed for the large slenderness ratio
underwater structures such as the typical structure of tension leg. Taking a tension leg of a TLP to be
built as an example, the sensor placement optimization scheme is given by the proposed method. The
method has certain application value in the optimization of sensor placement of the actual tension leg

prototype monitoring system, and it also has reference value for other underwater upright structures.
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