23 7 Vol.23 No.7
2006 7 July 2006 ENGINEERING MECHANICS 185

1000-4750(2006)07-0185-08

( 100080)

P752; O34 A

IDENTIFYING ICE LOAD ON OFFSHORE PLATFORM BASED ON
LOCALLY CONCENTRATED STRAIN RESPONSE

"LI Hui, DING Hua, ZHENG Zhe-min

(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract: Ice load measurement is important in characterizing the interaction between ice and offshore platform.
This paper reviews ice load measurement around the world since 1960s. Some common difficulties are discussed
regarding direct measurement using pressure cells and indirect estimation using structural response. A new
method of measuring ice load using locally concentrated strain response of offshore structures is proposed to
overcome the difficulties. A sleeve-like structure attached to the offshore platform is designed for the purpose.
The basic principle of the method is discussed, and the sources of solution error and solution stability are analyzed
theoretically. Some principles are also discussed on how to estimate the loading area and how to select the
measurement points for the proposed method. Finally a numerical simulation and the experimental validation
using a scaled sleeve-like model, including dynamic strain response calibration under concentrated load, are
performed respectively to prove the effectiveness of the method.

Key words: ice load; offshore platform; local strain; inverse method; error analysis
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1
1
Table 1 Ice load measurements on prototype structures
Wessels!"! 1988~1992
Blenkarn” 1963~1969
. B3] Athabasca
Lipsett  Gerard" . 1967 1969
Pembina
Maittinen! 1975
s . (fluid-filled flatjack)
Frederking! Rideau 1992
28%
" _ CRREL
Haynes St Regis 1991
Timco” Beafurt MODETF Panel 1980s
XulH! JZ-20 1980s~1990s
1
[10,11]
[10]
[10]
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Fig.1 Sleeve-like structure for measuring local strain
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Fig.2 Concave on cylinder shell induced by local pressure
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Fig.3 Numerical model of the sleeve-like structure
ANSYS7.1
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Fig.4 Strain distribution (direction z) and load identification

results (without measuring and calibration error)
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Fig.5 Strain distribution and load identification results with
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Fig.7 Strain distribution and load identification results with
both random errors and using more densely distributed

measuring points
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Fig.6 Strain distribution and load identification results with 1.8%  0.6%
uniformly distributed random errors in calibrated strain
0,
compliance matrix 9%
4.8%
35 55
2
Table 2 Comparison of Total loads between the calculated and real values with different errors
( - )
151 kN -9.0
148 kN -10.8% -2.0%
152 kN -8.4% 0.7%
158 kN -4.8% 4.6%

166 kN
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Fig.8 Aluminum sleeve-like model and strain-gage

distribution
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Fig.10 Strain response and concentrated load during the
dynamic calibration process (load is at gage 8 and strain
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Fig.11 Comparison between the calculated and the measured

loads
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