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EN445 – Marine Fabrication Methods
Course Policy Statement

1. General:  This course will introduce you to basic techniques used to fabricate offshore structures and ships. Course topics are directly applicable to the day-to-day activities in the profession. When a marine structure is built, three areas must be addressed; what it will be made of, what the dimensions are, and how it will be built. EN380 and your structures and strengths courses covered the first two, and your capstone design class ties those topics together. This course covers the “how” part. You will learn about the fabrication, quality control and planning techniques for fabrication.

2. Background:  Just like a junior engineer involved in a fabrication project, you are expected to use much of what you learned in materials science, statics and strength of materials. If you find you are weak in those areas I would suggest reviewing the material and/or stopping by for some EI!

3. Grading Policy:  The course grade breakdown is:



In-class assignments/lab preps/participation

20%

          

Metal/ Composite Design Team Project              
   
25%



Concrete Design Team Project                                          15%



Midterm Exam 





15%

          

Final Exam                   
  
                

25%
4. In-class assignments: A hallmark of engineering is the cooperation between engineers to solve problems and you are encouraged to work in teams.  When appropriate, use an engineering problem solving approach: Find, Given, Relationships, Diagrams, and Solution (i.e., a step-by-step account from general equation to answer). Don’t over-analyze the problem, you only have one class period. Use engineering paper. Be sure to box each answer and perform a common sense check on its magnitude and units. Be sure to cite your references.

5. Exams:
The exams will be course-cumulative and open-book.  Roughly half will be short answer and the other half will be a simple design problem. Calculators are permitted. Feel free to program it any way you see fit. 
6. Design Projects:  These will test your ability to describe and plan for fabrication of simple marine structures. You will need to use library references to support your research. Each project will require a written description plus construction sketches and/or drawings. CAD is expected unless otherwise stated. The topic and specific information will be detailed on separate handouts. Teams will be assigned for each project. Follow the USNA citation policy. Do not underestimate the amount of time required to complete the projects! The WBS is an important component of the projects.
7. Labs:  The primary goal of the labs is to give you experience similar to that which a “project engineer” at a marine fabrication facility would be doing in their daily job. This includes: project planning (using a Work Breakdown Structure), order of magnitude engineering checks, hands-on construction in concrete, composites and wood, quality control (both non-destructive and destructive), fabrication planning and drawing.
8. Calculators:
Ensure you have a working calculator every time you attend class and lab!
9. Classroom Decorum:  "Midshipmen will conduct themselves properly at all times, respectfully observing the customs and traditions of the Naval Service."  Sleeping will not be tolerated! You get one warning and then it is back to the Hall.
10. Late Assignments:
Recognizing the importance of timeliness in industry, any late work will be heavily penalized! Make sure you begin your assignments when you get them! You are responsible for any material presented in class.
1-48 hours late: -25%
>48 hours late: -50% 



If you turn an assignment late and have a very good (or very creative) excuse, write it on the top of the first page. (Otherwise I won’t remember that it was excused and you will lose points!)

11. Extra Instruction: I'm generally very available for extra instruction and encourage anyone not understanding a concept to discuss it with your peers or myself. For EI, contact me by e-mail so we can arrange a mutually convenient time.  My class schedule is:

           


EN445 MW 6, Tue 3-6,     EN380 MWF 2
EN485N F 6
12. Course Text: none. The EN380 text, Higgins, R. A., Properties of Engineering Materials, Industrial Press, is an excellent and low-cost materials science and processing reference that will be very helpful in this class.
Course Objectives:

Upon completing this course, the students shall:

1. Be able to describe the basic processes involved in fabricating marine components in metals, concrete and composites.

2. Be able to convey construction information in drawings and specifications.

3. Understand the trade-offs between design decisions and fabrication complexity.

4. Have a basic understanding of project planning through the use of a Work Breakdown Structure

5. Have a basic understanding of the use of standards in testing.
Some Course References (All are available in Nimitz):

SNAME, “Ship Design and Construction”, “Ship Structural Design”, and “Fiberglass Boat Design and Construction”.
The naval arch industry handbooks.

Greene, Marine Composites, Ship Structure Committee Report and a privately funded publication. Possibly the most comprehensive marine composites book. Available FREE! On-line.
Gerwick, Ben, Construction of Offshore Structures, John Wiley and Sons, 1986 and Construction of Marine and Offshore Structures, 2000. Excellent references for OE’s.

Bunch and Storch, Ship Production, Cornell Maritime Press, 1988. A great book for naval archs interested in ship construction.

Gerr, The Elements of Boat Strength, McGraw-Hill, 2000. Describes the common small craft building methods and includes a simple, but conservative, scantlings rule.

API, Recommended practice for planning, designing, and constructing fixed offshore platforms : load and resistance factor design Washington, D.C. (1220 L St., N.W., Washington, DC 20005) : American Petroleum Institute, c1993. The name says it all.

Survey of experience using reinforced concrete in floating marine structures, [Washington, D.C.] : Ship Structure Committee report SSC-321, 1984 

Graff, W. J., Introduction to offshore structures: design, fabrication, installation,  Houston : Gulf Pub. Co., Book Division, c1981

Groover, M. P., Fundamentals of Modern Manufacturing, Prentice-Hall, a detailed text on metals.

Higgins, R. A., Properties of Engineering Materials, Industrial Press, an excellent and low-cost materials science and processing reference. Used in EN380.
Lab Specimens:

You will build rectangular beams out of steel, concrete and composites. Each beam will be 4” x 6” x 40” and will demonstrate different fabrication methods. During the last lab we will break the beams after performing a NDE. The beams will be loaded in 4-point bending (supports will be 34” apart and the loading points will be 8” apart). You will document each beam with engineering sketches.
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