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Application of photoelectric encoder in measurement of deepwater
offshore structure

CAO Yong-yong, GUAN Yun-fei, LI Wen-xuan
(Department of Geotechnical Engineering, Nanjing Hydraulic Research Institute, Nanjing 210024, China)

Abstract: The new bucket structure breakwater is one kind of deepwater offshore structure in the open sea area. The settlement
monitoring of the bucket structure has been a major problem in the in-situ tests. Combined with the in-situ tests of the structure,
the settlement measurement technology of offshore deepwater structure is investigated, and the settlement measurement can be
achieved using the photoelectric encoder. According to the comparison with the synchronized results of GNSS deformation
monitoring system, it is proved that it is feasible to use the photoelectric encoder to measure the settlement of offshore
deepwater structure, and the measurement accuracy is mainly affected by the inclination of the measured structure. An

automated test system is developed for open offshore deepwater structure, which realizes settlement measurement and data

transmission.
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Fig. 1 Diagram of vertical breakwater
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Fig. 2 Schematic diagram of barrel in test section
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Fig. 3 Schematic diagram of installation of photoelectric encoder
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Fig. 4 Operating chart of automatic monitoring system for bucket

structure breakwater
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Fig. 5 Settlement survey and lightning protection system of

(b)

photoelectric encoder

3 WMLERDH
3.1 RERRDSRMNEIELIES &

DNk DR BE 498 4 T PR S I X A 4 £ T W39 18] F 3
BEtgol, RERGE 5 min BEAT — OGRS A% HIUT
BEDNEE . N XL, AR EEAT T GNSS A2 il
AU ACEEAT DN U A R BB AT ELAE B A —
SEE Py, TR I A e

ALK IR A ' L g i 2 IR

PSR R DI T UG T Eh . B2 ' F g A

H ORI AR SE PR TR AL RS, 5 Bl I A a0,
K 6 S gl A I ot S it s = -
VIHIRA
300 REL
,j I“L |
_:_/\/__
RFHAL: mm

6 BRI FNEETEREE
Fig. 6 Calculation of settlement of photoelectric encoder
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Fig. 7 Variation curves of displacement measured by two methods

of fifth barrel with time during sinking
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Fig. 8 Variation curves of dip value of fourth barrel with time
during sinking
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