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GYANMANJARI INNOVATIVE UNIVERSITY GYANMANJARI INSTITUTE OFrECHNOLOGY
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Innovative UniversityGMIU

Course Syllabus
Gyanmanjari Institute of Technology

Semester-2

Subject:

Type of Course:
Prerequisite:

Offshore Structural - METSE125 ll

Major Core

Structural Engineering, Fluid Mechanics, Geotechnical Engineering and
Structural Dynamics

Rationale: Offshore structural engineering is a specialized branch of civil engineering focused on

the design, construction, and maintenance of structures situated in marine environments. These
structures, which include offshore oil and gas platforms, wind turbines, and subsea pipelines, face
unique challenges due to the dynamic and corrosive nature of the ocean environment.

Engineers in this field must navigate complex considerations such as environmental Joad3, material
selection, geotechnical conditions, and safety regulations to ensure the integrity and reliability of
offshore structures.- By employing advanced analysis techniques and innovative design strategies,
offshore structural engineers play a crucial role in supporting offshore industries while prioritizing
safety and environmental sustainability.

Teaching and Examination Scheme:

Teaching Scheme Credits Examination Marks

Theory Marks
Practical
IVlarks

Total
MarksCCl T P

ESE MSE

60 3004 00 02 05

Legends: Cl-Classroom Instructions; T – Tutorial: P - Practical; C – Credit; ESE - End Semester
Examination; MSE- Mid Semester EIalnination; V – Viva; CA - Continuous Assessment; ALA- Active
Learning Activities .

Course Content:

Course content

Introduction
Various Offshore Structures: Platforms and Their Roles
Elements Found in a Typical Offshore Structure
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Loads on Offshore Structures
Gravity Loads-Wind Load- Offshore Loads- Fatigue Load-
Seismic Loads.

Concepts of Fixed Platform Jacket and Deck
Exploration of Jacket Concepts, Redundant Framing
AITangement, Launch and Lift Procedures for Jackets, Basic
Deck Configurations for Lifting and Floating, Over Installation
Methods, and Analysis of In-Service and Pre-Service Loads
Wave Theories
Wave Generation and Propagation: Examination of Small and
Finite Amplitude Wave Theories, Analysis of Wave Energy,
and Pressure Distribution
Wave force on Offshore Structnres

Slender Vertical Cylindrical Members: Linearization of
Nonlinear Wave Drag Force, Analysis of Wave Forces on
Arbitrarily Oriented Cylindrical Members, and Considerations
for Wave Forces on Large Diameter Structures
1 for Framed Offshore
Structural AnaIYsis
Characteristics of Site and Modeling Techniques for Analysis,
Hydrostatic Pressure and Buoyancy Effects, Utilization of Finite
Eiement Method in Framed Offshore Structural Analysis
Considerations for Dynamic Analysis
Defining Offshore Structures as Single-Degree-of-Freedom
(SDOF) Systems, Application of SDOF Models in Offshore

} Structures, Considerations for Multiple-Degree-of-Freedom
(MDOF) Systems

2 09 15

3 09 15

4 09 15

5 18 30

Continuous Assessment:

Active Learning Activities Marks

ms )ffshore Structures using Structural Analysis
Software
Students should demonstrate a comprehensive understanding of the process and
principals involved in analyzing wave forces on offshore structures using
Structural Analysis software, as well as the ability to propose effective design
soiutions to ensure structural resilience and safet
m1 rations for Frama
Structural Analysis using Structural Analysis Software
demonstration by summarizing the key considerations addressed in the analysis
of framed offshore structures using Structural Analysis software. Emphasize the
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software's role in facilitating the analysis process and providing insights into the
conditionsstructural behavior under various loadt

Considerations for Dynamic Analysis on Offshore Structural Analysis by
Eurocode on Strnctural Analysis Software
To understand the essential principles and considerations for conducting dynamic
analysis on offshore structures according to Eurocode standards using SAP2000
software, and to illustrate the application of Structural Analysis Software in

these considerationsaddress:

Total

Suggested Specification table with Marks (Theory):60

Distribution of Theory Marks
(Revised Bloom’s Taxonomy)

Level

Weightage

Remembrance IApplicationUnderstandinga) ’A

15%10%20% 25%1 09£

Note: This specification table shall be treated as a general guideline for students and teachers. The actual

distribution of marks in the question paper may vary slightly from above table.

Course Outcome:

After learning the course the students should be able to

Understand the types and functions of offshore structure

Evaluate the loads experienced by offshore structure

Understand the concept of fixed offshore structures and wave hydrodynamics

Evaluate the wave forces on offshore structures

Design and analyze the framed offshore structure under dynamic loading conditions

List of Practical:-

Tutorial work shall consist of presentations / problems / preparation of learning material based on above

topics. Apart from above assignments a group of students has to undertake one open ended design problem
based on engineering applrcation.
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Instructional Method:

The course delivery method will depend upon the requirement of content and need of students. TIle teacher
in addition to conventional teaching method by black board, may also use any of tools such as
demonstration, role play, Quiz, brainstorming, MOOCs etc.

From the content 10% topics are suggested for flipped mode instruction.

Students will use supplementary resources such as online videos, NPTEL/SWAYAM videos, e-courses,
Virtual Laboratory

The internal evaluation will be done on the basis of Active Learning Assignment

Practical/Viva examination will be conducted at the end of semester for evaluation of performance of
students in laboratory.

Reference Books :

[-1] D. V. Reddy, A. S. J. Swamidas (2014), Essentials of Offshore Structures, CRC Press, Taylor &
Francis Group

[2] Mohamed A. El-Reedy (2012), Offshore Structure, Design, Construction and Maintenance,
Gulf Professional Publishing,

[3] API (2014), Recommended Practice for Planning, designing and Construction, Fixed offshore
platform, American Petroleum Institute publication, RP2A, Dallas, Texas.

[4] Ganther Clauss, Eike Lehmann, Carsten Ostergaard, M. J. Shields (2012), Offshore Structures:
Volume 1: Conceptual Design and ilydromechanics: 1, Springer- Verlag.

[5] Eugenio FoHaleza (2012), Active Control of Offshore Structures, Lambert Academic
Publication.
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