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Abstract 

The final year project titled 'Parametric Study for the Critical Tubular Joints of the 

Jacket Structure' was carried out with the aim of studying the trends of the joint of the 

submerged jacket structure accordingly to its conditions. To achieve the aim of the 

project, several objectives been designed. Firstly is to study different load case of the 

jacket and to determine the critical joint trends of the jacket when the jacket subjected 

to several different loading conditions. Extensive literature review was conducted in 

order to come up with ideas about the offshore structure, joint of the jacket structure, 

environmental forces and the SACS program review, which the software been used to 

run the analysis. The research been carried out for the five fixed jacket models with 

various loading conditions, as all the data been input to the SACS program, analysis 

been carried out on the jacket structure. The result of the joint can with the maximum 

unity check been focused and been analyzed. The results then been presented in the 

graphical form, which shows the relationship between depth of the critical joint and 

total weight of the model; and depth of the critical joint and the water depth. 

Environmental and the model weight were the significant elements that contribute to the 

depth of the critical joint. From the graphical results presented the trends of the critical 

joints been determined. 
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1.1 Background Study 

CHAPTER! 

INTRODUCTION 

Platform structures are commonly utilized for various purposes including offshore 

drilling, processing and support of offshore operations. Jacket type structures are 

attractive in relatively shallow water regions. A jacket is supporting structure for deck 

facilities stabilized by leg piles through the seabed. The size of a jacket is dependent on 

deck size, pile dimensions and environmental loads. 1n jacket design, operational and 

environmental loads are very important and must be investigated intensively to secure 

during their operation life. To confirm the stability, several analysis including in-place, 

fatigue, dynamic, load-out, transportation, lifting, and launching are performed. Due to 

complexity of the operation, there is not a straightforward guideline or procedure for the 

analysis. 

Offshore structures, as mentioned, are very much subjected to the oscillated forces such 

as wind, wave, current and tidal force. Damages that caused by these forces are 

concerned. Failure that might occur comprises member failure, joint failure as well as 

corrosion of the structure. Analysis was carried out from the fabrication stage, towards 

the load-out, transportation, upending and installation of the structure; this is to ensure 

the safety of the structure. 

Joint is a location which prone to failure. In offshore engineering, tubular joints are 

widely encountered to be used as supporting structure. As this element is frequently 

subjected to cyclic loading, failure such as punching and fatigue were commonly found 

at the joint. 
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1.2 Problem Statement 

For the design of the offshore structure, one of the main concerns is the checking of the 

jacket joints. The checking of the joints for tubular to tubular comprises punching shear 

check as well as the fatigue check. 

The fatigue is mainly due to the small flaw occurring at the joint, with the cyclic 

loading this caused the joint prone to fail due to fatigue. Another reason fatigue occurs 

is due to the stress distribution at the joint. Joint is connected by connecting the brace to 

the chord, with the abrupt change in geometry, it will resulting the localized stress 

increase and cause failure. The location of the critical joints for a fixed jacket is a 

necessary determination during the design stage. Currently design of the jacket carried 

only a unity check which detail check needed such that in specific conditions, the 

location for the critical joints shall be in the specific range. 

As mentioned, the joint failure is the most common found failure mode occurred for the 

jacket platform. The failure might due to human errors, which human errors are not 

modeled. Based on the results of the analyses by Kvitrud, 2001 and the historical data, 

human errors are probably the dominating cause of accidents connected to the structural 

failure. Current market, there are invalid of the proper guidance for the fresh person of 

the industry. Thus, this could be the main reason that the human errors occurred. 

Besides, there are large uncertainties associated with the maximum load effects on an 

offshore structure due to environmental loading processes such as wind, waves, and sea 

ice and earth quakes. These uncertainties arise from variability in the loading process 

parameter, limitations in the quality and quantity of the data used to characterize these 

parameters, and inaccuracy of the idealized models used to estimate loads. The sources 

of uncertainty determine its sensitivity to the amount of information available to 

designer. 
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1.3 Objectives 

i. To study different load case of the jacket structure. 

ii. To study the effect of the in-place jacket when topside been removed. 

iii. To determine the critical joint when different load combination been applied. 

iv. To determine the trends of the critical joint trends when subjected to various 

water depth, environmental conditions as well as different loading. 

1.4 Scope Of Study 

The Final Year Project II was carried out in a variety of manner to achieve the project 

goal. 

i. Literature review 

Literature review of the research has been carried out through out the FYP II 

duration. Books, e-joumal, internet resources, and codes such as API-RP-2A 

been used to gain a better understanding of the research. Information and 

knowledge of the basic load cases, loading combinations, offshore jacket, and 

the most significant the characteristic and other information of the jacket joint 

was gained from the resources. 

n. Software Analysis (SACS) 

SACS IV is software with the general purpose three dimensional static structural 

analysis programs. It could model a large array of structures from simple two 

dimensional space frame analysis to complex three dimensional finite element 

analyses. The program could be nsed for nonlinear static analysis when coupled 

with PSI module or Dynamic Response Modules. 

SACS IV refers to three of the program modules of the SACS system, namely 

the pre-processor module Pre, the solver module Solve and the post processor 
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