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Abstract

The modal analysis for derrick structure of 450T offshore drilling rig showed that some modal
frequencies of the derrick were coincident with the working frequencies of the rotary table. To
avoid structure resonance of the derrick, based on sensitivity analysis and the fundamental theory
of structural dynamic modification, the modal frequency sensitivity of the derrick to the sectional
parameters of structural components was analyzed; then through modifying the sectional para-
meter of structural components, the structural dynamic modification of the derrick is carried out.
Result shows that the modal frequencies of the modified derrick are changed; and the 3 order
modal frequency is raised from 3.43 Hz to 3.59 Hz; the 4t order modal frequency is raised from
4.34 Hz to 4.49 Hz; thus the dynamic characteristics of the derrick are effectively improved.
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Figure 1. The three-dimensional solid model of 450T derrick
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Table 1. Modal frequency of each order
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Figure 2. The mid-low member structure of the derrick
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Figure 3. The sectional parameters
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Table 2. The sensitivity of third and fourth order modal change with the parameter of each member
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B 4 MBS R B 0.86 0.51 -0.33 0.22 0.20 0.26
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Table 3. The sectional size of Member D before and after the modification

= 3. M OEKEIREREE R
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R 350 400 20 16
BYUE 407 428 35 20

Table 4. The modal frequency of each order of Member (D before and after the modification
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