《海洋平台工程》教学大纲
Syllabus of Offshore platform engineering
	课程基本信息
Course Information

	课程名称
Course Name
	海洋平台工程

	
	Offshore platform engineering

	开课院部
School
	石油工程学院
	院部代码
School Code
	02

	负责人
Leader
	娄敏
	课程团队
Team Members
	娄敏、张伟、张敬

	课程编码
Course Code
	02203
	学分
Credits
	3

	课内学时
Course Hours
	48
	理论学时
Lecture Hours
	44
	实验学时
Experiment Hours
	4

	
	
	上机学时
Programming Hours
	
	实践学时
Practice Hours
	

	课外学时
Home Hours
	48

	适用专业
Audience
	船舶与海洋工程

	授课语言
Language of Instruction
	中文

	先修课程
Prerequisite
	理论力学、材料力学、船舶结构力学、海洋工程环境

	课程简介
Course Description
	《海洋平台工程》为船舶与海洋工程专业的必修课程，主要讲述海洋平台工程的基础知识，固定式与移动式海洋平台的结构形式及主要的特点，以及不同种类平台的基本设计方法。具体的教学内容包括设计荷载、导管架平台总体设计、平台甲板结构及附属设施设计、导管架设计、桩基平台动力分析、圆管结构的强度与稳定性计算、管节点的设计与疲劳分析、移动式平台的基本特征介绍、移动式平台船体结构设计、底撑式平台着底稳性、典型移动式平台的设计方法、锚泊系统设计等。
该课程旨在让学生系统掌握固定式海洋平台的结构形式及设计基础理论，掌握移动式海洋平台的结构型式、操作方法及设计基础理论，学会海洋平台的基本设计方法，为学生毕业后从事平台设计及科研工作奠定必要的理论基础。

	
	Offshore platform engineering is one of the basic specialized courses for the students majoring in naval architecture and ocean engineering. The contents are mainly about the basic knowledge of offshore platform engineering, the typical structural form and features of fixed and mobile offshore platforms, and the based design method for different types of platforms. The specific contents include determination of the design loads, general design of jacket platform, deck structure and ancillary facilities design, platform jacket design, dynamic analysis of pile foundation platform, structure strength and stability calculation of circular tube, pipe joints design and fatigue analysis, introduction of typical mobile platforms, structure design of the hull modules of mobile platform, supporting stability of the seabed supported platform, design methods for typical mobile platform, and mooring system design.
The purpose of this course include: to help students to master systematically the structural form and basic design theory for fixed offshore platform; to help students to master the structural form, operational method and the design theory of the mobile offshore platform; to help students to learn the general design method of the ocean platform; and to lay necessary theoretical foundations for the students who works in the area of the platform design and research after their graduations.





	课程教学大纲
Course Syllabus

	课程目标
Learning Outcomes
	课程目标
	毕业要求指标点

	
	目标1：掌握工程设计的基本概念和一般流程
	1.4，3.2, 4.3

	
	目标2：具有分析和解决船舶与海洋工程实际问题、进行技术创新、科技开发和应用的初步能力
	2.1，4.1，5.2, 6.1

	
	目标3： 能够就船舶与海洋工程领域问题进行交流和沟通
	10.1

	
	Learning Outcomes
	Major Objectives

	
	Outcome 1: To master the basic concept of engineering design and general process
	1.4，3.2, 4.3

	
	Outcome 2: To develop the ability of analyzing and solving practical problems in naval architecture and ocean engineering, conducting technical innovations and undertaking technology developments and applications.
	2.1，4.1，5.2, 6.1

	
	Outcome 3: To develop the ability to make effective commutations in the field of naval architecture and ocean engineering
	10.1

	教学内容
Topics
	第一章  绪论
本章重点难点：海洋石油平台设计概况
1.1 海洋石油平台设计概况
国内外海洋石油平台发展概况、海洋石油平台设计概况
第二章 设计荷载                 
本章重点难点：使用荷载、荷载组合原则
 2.1设计荷载分类                                                      
使用荷载、施工荷载和环境荷载。
2.2 使用荷载                                                         
甲板荷载、直升飞机着降荷载、船舶停靠荷载。
2.3 荷载组合                                                         
荷载组合原则、荷载组合种类。
第三章 导管架平台总体设计                 
本章重点难点：设计参数、平台上部轮廓尺度确定、平台上设备的布置
3.1设计参数                                                          
使用参数、施工参数、海洋环境参数、海底地质参数。
3.2平台的方位、结构型式及主要尺寸设计                                 
平台方位设计、结构型式设计、上部轮廓尺度确定。
3.3平台上的主要设备及设备布置                                                   
平台上主要设备、设备布置
第四章 平台甲板结构设计                
本章重点难点：甲板结构设计
 4.1甲板结构的计算模型                                                
结点构造、支座及杆件的简化、荷载简化。
4.2甲板结构的设计                                                                 
甲板铺板厚度确定、梁格的布置与连接型式、梁与立柱的内力计算和截面选择。
4.3附属设施设计
生活模块、直升飞机甲板、栈桥、火炬塔设计
第五章 导管架设计                
本章重点难点：刚度矩阵、杆件端点变位与受力、导管架强度校核
 5.1设计依据及设计内容                                               
设计导管架的基本依据、导管架结构的设计内容。
5.2设计计算刚度矩阵                                                   
桩基刚度矩阵、空间杆件刚度矩阵。
5.3杆件受力与强度校核                                                 
直接刚度法解节点位移与杆端力、构件强度校核
第六章 桩基平台动力分析                
本章重点难点：平台对波浪的响应分析
6.1桩基平台对波浪的响应分析  
作用在平台上的波浪荷载、质量矩阵、刚度矩阵、阻尼矩阵、运动方程、方程求解。
6.2平台对地震的响应分析  
平台对地震的动力响应求解   
第七章 圆管构件及管节点设计
本章重点难点：圆管构件的稳定性计算、管节点强度与设计、疲劳分析
7.1圆管构件的稳定性校核                                            
轴向压力作用下圆管构件的屈曲、圆管构件在弯矩作用下的局部屈曲、轴向压力和弯矩的联合作用、圆管构件在水压和轴力作用下的破坏。
7.2管节点的强度分析与设计
管节点应力分析、强度分析、管节点设计
7.3管节点疲劳分析                                                   
疲劳破坏的概念、简单疲劳分析法。
第八章 移动式平台基本特征与重量估算 
本章重点难点：平台排水量、平台主尺度
8.1移动式平台的基本特征介绍                                      
平台结构组成、平台型式选择、平台的主尺度与排水量              
8.2空平台重量、排水量及重心的估算                                 
自升式平台重量分类、重量组合、半潜式平台重量分类、重量估算。
第九章 移动式平台船体结构的设计
本章重点难点：船体构件剖面模数的计算、船体总强度校核
9.1 船体的受力状态                                                  
船体与沉垫的工作状态、总强度与局部强度
9.2 船体的结构组成及型式                                            
船体结构的组成、船体结构型式
9.3 船体基本构件设计                                                
布置方案的选择、构件剖面模数的计算、基本构件的选取
9.4 船体强度校核                                                  
总强度的校核、局部强度校核
第十章 底撑式平台的着底稳性
本章重点难点：平台的抗倾和抗滑稳性、平台的桩基稳性
10.1 平台的抗倾与抗滑稳性及平台的桩基稳性                             
平台抗倾稳性计算、平台抗滑稳性计算、桩腿最大预压载荷、桩腿承载力与桩腿入土深度。
10.2平台着底稳性设计标准、影响平台着底稳性的因素                     
平台基础型式选择、平台抗倾标准、平台抗滑稳性标准、地基应力、平台坐底面积丧失率；平台突然下沉的原因分析、带沉垫的平台冲刷和滑移问题、沙土液化影响平台的稳定性、淤泥地基吸附力。
第十一章 移动式平台设计
本章重点难点：坐底式平台设计、自升式平台设计、半潜式平台设计
11.1坐底式平台设计                                                   
坐底式平台的结构类型、工作水深与深度基准、沉浮稳性、坐底式平台设计的基本考虑。
11.2自升式平台设计                                                   
自升式平台工作原理与结构组成、桩腿的型式与构造、桩腿强度校核、拖航工况桩腿结构分析、着底工况自升式平台结构分析、自升式平台自振特性分析。
11.3半潜式平台设计                                                  
概述、立柱结构、撑杆结构、半潜式平台设计工况。
11.4 锚泊系统设计                                                    
锚泊系统介绍、移动式平台对锚泊定位系统的设计要求、锚链的状态、锚链的悬链线方程、锚链的计算

	
	Chapter 1 Introduction
Focus and difficulties: general situation of the design of the offshore oil platform
1.1 General situation of the design of the offshore platform
Development situation of the offshore oil platform at home and abroad, general situation of the design of the offshore oil platform
Chapter 2 Design load
Focus and difficulties: working load, Load combination principle
2.1 Design load classification
Working load, setup load, environmental load
2.2 Working load
Deck load, landing load of the helicopter, berthing load of the ship
2.3 Load combination
Load combination principle, load combination classification
Chapter 3 General design of the jacket platform
Focus and difficulties: design parameter, determination of the overall dimensions of the upper part of the platform, general arrangement of the equipment on the platform
3.1 Design parameter
Working parameter, setup parameter, ocean environmental parameter, seabed geological parameter
3.2 Design of the direction, structure form and main dimension of the platform
Design of the direction, Design of the structure form, determination of the overall dimensions of the upper part of the platform,
3.3 The main equipment on the platform and their arrangement 
The main equipment on the platform, equipment arrangement
Chapter 4 Structural design of the platform deck 
Focus and difficulties: structural design of the deck
4.1 Computational model of the deck structure
Joint structure, simplification of the support nodes and rod, simplification of the computational load
4.2 Structural design of the deck
Deck thickness determination, beam lattice layout and connection type, beam and column internal force computation and section selection
4.3 Ancillary facilities design
Life module, helicopter deck, trestle, torch tower design
Chapter 5 Jacket design
Focus and difficulties: stiffness matrix, displacement and stress of rod end, strength check of jacket
6.1 Design basis and design content
The basic design of the jacket and the design of the jacket structure.
6.2 Design calculation stiffness matrix
Stiffness matrix of pile, stiffness matrix of spatial member.
6.3 Member force and strength check
The node displacement and the end force computation based on the direct stiffness method, strength check of the rod
Chapter 6 Dynamic analysis of jacket platform
Focus and difficulties: dynamic analysis of jacket in wave
6.1 Dynamic analysis of jacket platform in wave
Wave load, mass matrix, stiffness matrix, damp matrix, dynamic equation, the solution of dynamic solution
6.2 Dynamic analysis of jacket platform in earthquake
Dynamic analysis of jacket platform in earthquake 
Chapter 7 Design of circular pipe components and joints
Focus and difficulties: the stability calculation of circular pipe, design of joints, fatigue analysis 
7.1 Stability calculation of circular tube members
The buckling of circular tube under axial pressure, the local buckling of circular tube under the action of bending moment, the combined action of axial pressure and bending moment, and the failure of the circular pipe under water pressure and axial force.
7.2 Stress analysis and design of joints
The stress analysis of joints, design of joints
7.3 Fatigue analysis
     The concept of fatigue and fatigue analysis method
Chapter 8 The basic characteristics and weight estimation of mobile platform
Focus and difficulties: platform displacement, main dimension of platform 
8.1 Basic features of mobile platform
The structure of the platform, the selection of the platform type, the main dimension and the displacement of the platform
8.2 Estimation of weight, displacement and center of gravity of platform
Weight classification of the jack-up platform, weight combination, weight classification of semi-submersible platform, weight estimation.
Chapter 9 Structural design of hull modules of mobile platform
Focus and difficulties: the calculation of the modulus of hull section, overall strength of hull
9.1 Loading conditions of the hull
Working conditions, total strength and local strength of hull and pad
9.2 Structure and type of hull
Hull structure and its features
9.3 Basic component design of ship
The selection of the layout scheme, the calculation of the modulus of the member section, the selection of the basic component
9.4 Strength check
the check of the total strength and local stress
Chapter 10 Stability of the bottom supported platform 
Focus and difficulties: anti-overturning and anti-sliding stability of platform , stability of pile foundation
10.1 Anti-overturning and anti-sliding stability of platform and stability of pile foundation
The calculation of the platform's anti-overturning stability and the platform's anti sliding stability, the maximum preload of the pile leg, the bearing capacity of the pile and the depth of the pile leg.
10.2 Platform bottom stability design standards, the impact factors of the platform bottom stability
The platform type selection, standard of the anti-overturning and anti-sliding stability, foundation stress, loss rate of bottom platform area, reasons of the platform suddenly sank, platform erosion and sliding, sand liquefaction effect to the stability of the platform, the silt adsorption force
Chapter 11 Mobile platform design
Focus and difficulties: submersible platform design, jack up platform design, semi-submersible platform design
11.1 Submersible platform design
The basic considerations of the structure type, working depth and depth datum, basic considerations of the design of the submersible platform.
11.2 Jack up platform design
The composition, principle and structure of jack up platform, leg type and structure, leg strength calculation, structure analysis of the legs for the jack up platform in towing condition, structure analysis of the legs for the jack up platform in sea bed supporting condition, free vibration analysis of jack up platform.
11.3 Semi-submersible platform design
The design of column structure, supporting structure and design condition for the semi-submersible platform.
11.4 Mooring system design
Mooring system, the design requirements of the mobile platform for the mooring positioning system, the state of the anchor chain, the catenary equation of the anchor chain and the calculation of the anchor chain

	


教学进度及要求
Class Schedule & Requirements
	内容
	课内
学时
	教学方式
	课外
学时
	课外环节
	课程目标

	
	1.1
	1
	讲授
	1
	自学
	目标1

	
	2.1
	1
	讲授
	1
	自学
	目标1

	
	2.2
	2
	讲授
	2
	作业
	目标1

	
	2.3
	1
	讲授
	1
	作业
	目标1

	
	3.1
	0.5
	讲授
	0.5
	自学
	目标1

	
	3.2
	1.5
	讲授
	1.5
	作业
	目标1、2

	
	3.3
	1
	讲授
	1
	作业
	目标1、2

	
	4.1
	2
	讲授
	2
	作业
	目标1

	
	4.2
	2
	讲授
	2
	作业
	目标1、2

	
	4.3
	2
	讲授
	2
	作业
	目标1、2

	
	5.1
	1
	讲授
	1
	自学
	目标1

	
	5.2
	2
	讲授
	2
	作业
	目标1

	
	5.3
	2
	讲授
	2
	作业
	目标1、2

	
	6.1
	3
	讲授
	3
	作业
	目标1、2

	
	6.2
	2
	讲授
	2
	作业
	目标1、2

	
	实验1
	2
	实验
	2
	撰写
实验报告
	目标2、3

	
	实验2
	2
	实验
	2
	撰写
实验报告
	目标2、3

	
	7.1
	2
	讲授
	2
	作业
	目标1、2

	
	7.2
	3
	讲授
	3
	作业
	目标1、2

	
	7.3
	1
	讲授
	1
	自学
	目标1、2

	
	8.1
	1
	讲授
	1
	自学
	目标1、2

	
	8.2
	1
	讲授
	1
	自学
	目标1、2

	
	9.1，9.2
	1
	讲授
	1
	自学
	目标1、2

	
	9.3
	2
	讲授
	2
	作业
	目标1、2

	
	9.4
	1
	讲授
	1
	作业
	目标1、2

	
	10.1
	1
	讲授
	1
	自学
	目标1、2

	
	10.2
	1
	讲授
	1
	作业
	目标1、2

	
	11.1
	0.5
	讲授
	0.5
	自学
	目标1、2

	
	11.2
	1.5
	讲授
	1.5
	自学
	目标1、2

	
	11.3
	2
	讲授
	2
	作业
	目标1、2

	
	11.4
	2
	讲授
	2
	作业
	目标1、2

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	1.1
	1
	Teaching
	1
	Reading
	Outcome 1

	
	2.1
	1
	Teaching
	1
	Reading
	Outcome 1

	
	2.2
	2
	Teaching
	2
	Homework
	Outcome 1

	
	2.3
	1
	Teaching
	1
	Homework
	Outcome 1

	
	3.1
	0.5
	Teaching
	0.5
	Reading
	Outcome 1

	
	3.2
	1.5
	Teaching
	1.5
	Homework
	Outcome 1,2

	
	3.3
	1
	Teaching
	1
	Homework
	Outcome 1,2

	
	4.1
	2
	Teaching
	2
	Homework
	Outcome 1

	
	4.2
	2
	Teaching
	2
	Homework
	Outcome 1,2

	
	4.3
	2
	Teaching
	2
	Homework
	Outcome 1,2

	
	5.1
	1
	Teaching
	1
	Reading
	Outcome 1

	
	5.2
	2
	Teaching
	2
	Homework
	Outcome 1

	
	5.3
	2
	Teaching
	2
	Homework
	Outcome 1,2

	
	6.1
	3
	Teaching
	3
	Homework
	Outcome 1,2

	
	6.2
	2
	Teaching
	2
	Homework
	Outcome 1,2

	
	Exp 1
	2
	Experiment
	2
	Experiment Report
	Outcome 2,3

	
	Exp 2
	2
	Experiment
	2
	Experiment Report
	Outcome 2,3

	
	7.1
	2
	Teaching
	2
	Homework
	Outcome 1,2

	
	7.2
	3
	Teaching
	3
	Homework
	Outcome 1,2

	
	7.3
	1
	Teaching
	1
	Reading
	Outcome 1,2

	
	8.1
	1
	Teaching
	1
	Reading
	Outcome 1,2

	
	8.2
	1
	Teaching
	1
	Reading
	Outcome 1,2

	
	9.1，9.2
	1
	Teaching
	1
	Reading
	Outcome 1,2

	
	9.3
	2
	Teaching
	2
	Homework
	Outcome 1,2

	
	9.4
	1
	Teaching
	1
	Homework
	Outcome 1,2

	
	10.1
	1
	Teaching
	1
	Reading
	Outcome 1,2

	
	10.2
	1
	Teaching
	1
	Homework
	Outcome 1,2

	
	11.1
	0.5
	Teaching
	0.5
	Reading
	Outcome 1,2

	
	11.2
	1.5
	Teaching
	1.5
	Reading
	Outcome 1,2

	
	11.3
	2
	Teaching
	2
	Homework
	Outcome 1,2

	
	11.4
	2
	Teaching
	2
	[bookmark: _GoBack]Homework
	Outcome 1,2

	考核方式
Grading
	评价环节
	比例

	
	环节1 平时成绩与作业
	20%

	
	环节2 实验
	10%

	
	环节3 考试
	70%

	
	Evaluation
	Percentage

	
	Evaluation 1: Usual Grades and homework
	20%

	
	Evaluation 2: Experiment
	10%

	
	Evaluation 3: Exam
	70%

	教材及参考资料
Textbooks & Other Materials
	1．《海洋石油平台设计》，陈建民、娄敏、王天霖编，石油工业出版社，2015年。

	
	1. Chen Jianmin, Lou Min, Wang Tianlin, Design of offshore platform, Petroleum Industry Press, 2015.

	其它
More
	

	备注
Notes
	

	大纲执笔人
Author
	娄敏，张伟
	审核人(系/教研室主任)
Approved by
	娄敏


注：
1. 表格中红色为示例，绿色为说明。
2. 考核方式包括作业（Assignment）、实验（Experiment）、平时表现（Attendance and Performance）、期中考试（Midterm Exam）、期末考试（Final Exam）等。
3. 院部代码：地学院01，石工学院02，化工学院03，机电学院04，信控学院05，储建学院06，计通学院07，经管学院08，理学院09，文学院10，马克思主义学院11，体育教学部12，工训中心及其他20。
4. 如有实验内容，须完善对附表中实验项目信息进行完善。
附表：
	实验项目信息

	实验项目名称
	所在实验室名称
	实验室编号
	实验中心名称
	项目编号
	每组人数
	项目学时
	实验类别
	实验要求
	实验类型
	面向专业
	实验室分室
	仪器设备名称
	是否开出

	海洋结构物自振频率实验
	船舶与海洋工程实验室
	02005
	石油工程实验教学中心
	02005301
	5
	2
	专业
	必做
	综合性
	船舶与海洋工程
	海洋环境实验室
	波流水槽、采集仪，动态电阻应变仪
	是

	波流荷载作用下海洋结构物动力响应实验
	船舶与海洋工程实验室
	02005
	石油工程实验教学中心
	02005302
	5
	2
	专业
	必做
	综合性
	船舶与海洋工程
	海洋环境实验室
	波流水槽、采集仪，动态电阻应变仪
	是




