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ABSTRACT 

Reduction of response quantities of offshore structures for wave forces are less well 

investigated compared to that of onshore structures subjected to environmental 

loading. In particular, semiactive control of offshore structures has not been much 

attempted, although it has a great potential in practical use. Here, semiactive control 

of offshore jacket structures with semiactive hydraulic dampers (SHDs) is taken up 

for a detailed investigation. The performance of the control scheme in controlling 

the top deck displacement, acceleration and base shear is evaluated. For this 

purpose, a few popular semiactive control algorithms are implemented for offshore 

structures, like steel jacket platforms. The specific objectives of the study include 

i) to develop and use semiactive control algorithms namely, clipped optimal control, 

bang bang control, LQR control and fuzzy logic control for the control of fixed 

offshore jacket platforms using SHDs, ii) to study the performance of the control 

algorithms for different sea states and for different jacket lengths, and iii) to conduct 

a parametric study to compare the relative performances of different control 

algorithms and to investigate the maximum reduction of different responses possible 

for jacket structures. 

Semiactive control of fixed offshore jacket platform using widely used LQR control 

algorithm is presented first. The optimal control force as obtained from LQR control 

algorithm based on the solution of a Riccati equation is used for obtaining the 

optimum damping coefficient. The optimum damping coefficient for the damper is 

chosen by using a variable damping coefficient method, and a max-min damping 

coefficient method. 
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Semiactive control of offshore jacket platform using clipped optimal and bang bang 

control algorithms are then presented. Unlike the LQR control algorithm, the clipped 

optimal control algorithm uses the measured structural accelerations, damper 

displacements and damper forces as the feedback parameters. Using the measured 

feedback quantities, Kalman state of the system is estimated, and the optimal control 

force is obtained by multiplying the same with full state feedback gain matrix, which 

is obtained by minimizing the performance function of the controller. Based on the 

measured and desired control forces, the damping coefficient of the SHD is clipped 

between its two extreme values. Bang bang control algorithm is based on Lyapunov 

theory. A Lyapunov function is obtained for the controlled system and the derivative 

of the Lyapunov function is used to obtain the control law. 

For developing fuzzy logic control algorithm, the input fuzzy parameter is 

considered as acceleration or displacement, and the output fuzzy parameter is 

considered as the damping coefficient. Fuzzy controllers are developed based on 

acceleration as input and as both acceleration and displacement as inputs. For 

fuzzification, triangular input functions and trapezoidal output functions are used. 

A detailed parametric study of the semiactive control of offshore jacket platform is 

carried out using three jackets in water depths of 122 m, 183 m and 244 m, 

respectively and two sea states namely a regular sea state (12m111 sec) and a 

random sea state with significant wave height of 9.7 m. Some of the important 

results of the study include: 

1. All the control algorithms, considered here, are effective in reduction of top deck 

acceleration. 

iii 



2. Influence of parameters of each of the control algorithms is studied and optimum 

values are reported for best possible reduction of responses. 

3. For a particular control algorithm, the percentage reduction of responses is 

varying with the variation of water depth for the fixed jacket platform. 

4. In general, the percentage reduction of responses is more with regular sea state 

compared to that of random sea state. 

5. Some of the control algorithms perform better in reduction of top deck 

displacement and base shear. 

The evaluation of the control strategies is carried out using only a theoretical model 

of an offshore jacket platform in 183 m water depth and no experimental validation 

is made. 
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