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Course Information

	课程名称
Course Name
	船舶结构力学

	
	Structure Mechanics of Ship

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

	负责人
Leader
	李昌良
	课程团队
Team Members
	船舶结构力学教学团队

	课程编码
Course Code
	02237
	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
	0
	实践学时
Practice Hours
	0

	课外学时
Home Hours
	48

	适用专业
Audience
	海工

	授课语言
Language of Instruction
	中文

	先修课程
Prerequisite
	高等数学、线性代数、材料力学、船体结构与制图

	课程简介
Course Description
	本课程是船舶与海洋工程专业的核心课程之一，为船舶与海洋工程结构设计、结构分析提供基本理论和方法。主要讲述船舶结构力学的基本理论、方法，结构强度与稳定性的基本概念及经典方法。包括船体结构力学分析方法，如力法、位移法、能量法、有限元法等。通过教学使学生能掌握船舶构件，如单跨梁、连续梁、刚架、板架、板等的强度及稳定性分析方法。为进一步学习船体结构的设计、强度计算以及振动分析等打下必要的基础，使学生具备进行船体结构强度校核以及船体结构分析设计的基本能力。

	
	The course is one of the most important core courses of Naval Architechture and ocean engineering major, which provides the basic principle and methods for ship and ocean structure design and analysis. The course mainly explains the basic theory, method of ship structure mechanics, the basic concept and classic method of structural strength and stability, mainly includes the ship structural mechanics analysis method, such as the force method, displacement method, energy method and the finite element method. Through learning, students should master the strength and stability analysis methods of ship components, such as single span beam and continuous beam, rigid frame, plate frame, plate, etc. Furthermore, learning of the course can lay the necessary foundation for further study of ship structure and strength design, and make students have the basic ability of ship structure analysis.



	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：了解船舶结构力学的内容、任务及研究方法
	1.1

	
	目标2：了解船舶结构力学的基本理论与方法
	3.1

	
	目标3：培育船舶结构强度分析和结构设计的能力。
	2.1，3.1 ，5.1，6.1

	
	Learning Outcomes
	Major Objectives

	
	Outcome 1:  To understand the content,task and research method of structure mechanics of ship.
	1.1

	
	Outcome 2: To understand the basic concepts and general methods of structure mechanics of ship.
	3.1

	
	Outcome 3: To cultivate the ability of ship structural strength analysis and structure design.
	2.1，3.1 ，5.1，6.1

	教学内容
Topics
	第一章 绪论                                                              
本章的重点难点：船舶结构力学的内容及任务，结构力学模型的建立
（一）教学内容
     1.1船舶结构力学的内容、任务与研究方法以及船舶结构力学的发展
     1.2船体结构力学模型的简化
（二）基本要求
1、了解船舶结构力学的内容、任务与研究方法以及船舶结构力学的发展；
2、掌握船体结构力学模型的建立。
第二章 单跨梁的弯曲理论                                                   
本章的重点难点：梁的弯曲微分方程式及其通解，梁的弯曲要素表及其应用
（一）教学内容
2.1梁的弯曲微分方程及其解(初参数法)；梁的支座及边界条件；               
2.2梁的弯曲要素计算(解析法、迭加法)；梁的内力计算；                     
2.3剪切对梁弯曲变形的影响；梁的复杂弯曲及弹性基础梁。                   
（二）基本要求
1、掌握：符号法则，边界条件，初参数法，迭加法画弯矩图，复杂弯曲梁及弹性基础梁的解题思路，辅助函数查表法。
2、了解剪切、轴力、弹性地基对梁弯曲的影响。
第三章 杆件的扭转理论
本章的重点难点：杆件扭转微分方程式及其解，开口构件的扭转计算。
（一）教学内容
3.1直杆的扭转；              
3.2薄壁杆件的自由扭转；                    
3.3开口薄壁杆件的约束扭转。                  
（二）基本要求
1、掌握：扭转的类型，扭转理论各参数，薄壁杆件的自由扭转。
2、了解开口薄壁杆件的约束扭转及其解。
第四章 力法                                                               
本章的重点难点：超静定结构的组成及超静定次数的确定，力法原理及应用。
（一）教学内容
4.1力法原理及三弯矩方程；                                             
4.2力法的应用(连续梁、简单刚架、板架)、弹性固定端和弹性支座的实际概念； 
4.3弹性支座上连续梁的计算(五弯矩方程)；                                 
4.4一根交叉构件板架计算。                                             
（二）基本要求
1、掌握力法原理及三弯矩方程；
2、掌握弹性支座上连续梁的计算、一根交叉构件板架计算；
3、基本掌握弹性固定端和弹性支座的实际概念；
4、了解多根交叉构件板架计算（自学）。
第五章 位移法                                                            
本章的重点难点：位移法原理及应用
（一）教学内容
5.1位移法原理；                                                       
5.2位移法在杆系中的应用。                                             
（二）基本要求
1、掌握位移法原理；
2、掌握位移法在杆系中的应用；
3、了解弯矩分配法（自学）；
第六章  矩阵法                                                           
本章的重点难点：位移法原理及应用
（一）教学内容
6.1术语及概念，杆元的基本类型；                                        
6.2杆单元刚度矩阵、结构刚度矩阵；                                      
6.3节点载荷、约束处理                                                  
（二）基本要求
1、掌握杆元的基本类型；
2、了解刚度矩阵的物理意义；
3、了解节点载荷的分类及性质。
第七章  能量法                                                            
本章的重点难点：应变能和余能，虚位移原理和虚力原理的应用
（一）教学内容
7.1应变能与余能；杆件的应变能计算；虚功原理；                          
7.2虚位移原理的应用；位能驻值原理的近似解法；                           
7.3虚力原理的应用。                                                     
（二）基本要求
1、掌握位能驻值原理（李兹法）、应力能（卡氏定理）原理、最小功原理；掌握位移法在杆系中的应用；
2、理解能量法其他相关原理
3、了解应变能原理、单位位移法、余位能驻值原理、单位载荷法。
第七章  平面应力问题的有限元法                                            
本章的重点难点：常应变三角形单元、有限单元法的解题过程。
（一）教学内容
7.1平面应力问题及基本方程；                                            
7.2解题方法与有限单元法概念；                                          
7.3三角形单元的位移函数；                                              
7.4有限单元法的解题过程。                                              
（二）基本要求
1、掌握弹性体的应力、位移与应变；
2、掌握平面应力问题及基本方程；
3、了解三角形单元及有限元法的解题过程。

	
	Chapter 1 Introduction 
Focus and difficulties:  content and task of ship structural mechanics, structural mechanics model setup.
(1) the teaching content
1.1 content, task and the research of ship structural mechanics method and the development of ship structural mechanics
1.2 hull structure mechanics model simplification
(2) basic requirements
1, understand the contents of the ship structure mechanics, tasks, and the research methods and the development of ship structure mechanics;
2, master the hull structure mechanics model.
Chapter 2 The Single Span Beam Bending Theory
Focus and difficulties:  differential equation and its general solution of beam bending; beam bending element table and its application
(1) the teaching content
2.1The differential equation and its solution of  beam bending (initial parameter method); Beam support and boundary conditions;
2.2 beam bending element calculation (analytical method, overlapping addition); Beam of internal force calculation;
2.3 the influence of the shear beam bending deformation; Complex curved beam and elastic foundation beam.
(2) basic requirements
1, master: notation, boundary conditions and initial parameter method, overlapping addition bending moment diagram, complicated curved beam and elastic foundation beam their thinking, auxiliary function look-up table method.
2, understand: the shear, axial force, the influence of elastic foundation beam bending.
Chapter 3 The Torsion Theory of Bars
Focus and difficulties:Torsion bar differential equation and its solution, Open component reverse calculation.
(1) the teaching content
3.1 Torsion of the straight rod;
3.2 Free torsion of thin-walled bar;
3.3 Restraint torsion of open thin-walled bar.
(2)basic requirements
1,master:  torsion type, parameters with respect to torsion theory, free torsion of thin-walled bar
2,understand:  The solution of restraint torsion of open thin-walled bar
Chapter 4  Force Method
Focus and difficulties: statically indeterminate structure and composition of the determine the number of statically indeterminate, the principle and application of force method.
(1) the teaching content
4.1 principle of force method and three moment equations;
4.2 the application of the force method (simple continuous beam, rigid frame, frame), elastic support and elastic fixed end, the actual concept;
4.3 the calculation of continuous beam on elastic support, the equation of five moments ;
4.4 a cross linking frame calculation.
(2) basic requirements
1, master the principle of force method and three moment equations;
2, to master the calculation of continuous beam on elastic support, a cross component frame calculation;
3, basic grasp the practical concept of elastic fixed end and elastic support;
4, how much root cross component frame calculation (self-study).
Chapter 5  Displacement Method
Focus and difficulties: the principle and application of displacement method
(1) the teaching content
5.1 displacement method principle;
5.2 displacement method in the application of the truss.
(2) basic requirements
1, master the principle of displacement method;
2, master the displacement method in the application of bar system;
3, understand the bending moment distribution method (self-study);
Chapter 6 Matrix Method
Focus and difficulties: the principle and application of displacement method
(1) the teaching content
6.1 terms and concepts, the basic types of rod element;
6.2 rod element stiffness matrix and stiffness matrix;
6.3 the node load and constraint processing
(2) basic requirements
1, master the basic type of rod element;
2, understand the physical meaning of stiffness matrix;
3, understand the classification and properties of the node load.
Chapter 7 Energy Method
Focus and difficulties: strain energy and surplus energy, virtual displacement principle and the application of the virtual force principle
(1) the teaching content
7.1 strain energy and surplus energy Strain energy calculation of bar; Virtual work principle.
7.2 virtual displacement principle; Potential energy in value of the principle of approximate solution;
7.3 the application of virtual power principle.
(2) basic requirements
1, master the principle of potential energy in value (Liz method) and stress energy (carr's theorem) principle, the principle of minimum work; Master the displacement method in the application of bar system;
2, understand the principle of energy method related
3, understand the strain energy principle, the unit displacement method and principle of potential energy in value, unit load method.
Chapter 8 Finite Element Method of Plane Stress Problems
Focus and difficulties:  constant strain triangle element, the finite element method of problem solving process.
(1) the teaching content
8.1 plane stress problem and basic equations;
8.2 the problem solving method and the concept of the finite element method;
8.3 triangular element displacement function;
8.4 the problem solving process of finite element method.
(2) basic requirements
1, master the stress, displacement and strain of the elastomer;
2, grasp the plane stress problem and basic equations;
3, understand the triangle unit and the problem solving process of the finite element method (fem).

	
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
1.2
	2
	讲授
	2
	作业
	目标1

	
	2.1
	4
	讲授
	4
	作业
	目标2

	
	2.2
	2
	讲授
	2
	作业
	目标2

	
	2.3
	2
	讲授
	2
	作业
	目标2

	
	3.1
	2
	讲授
	2
	作业
	目标2

	
	3.2
	2
	讲授
	2
	作业
	目标2

	
	3.3
	2
	讲授
	2
	作业
	目标2

	
	4.1
	2
	讲授
	2
	作业
	目标2

	
	4.2
	2
	讲授、讨论
	2
	作业
	目标2

	
	实验
	2
	实验
	2
	撰写
实验报告
	目标3

	
	4.3
4.4
	4
	讲授
	4
	作业
	目标2

	
	5.1
	2
	讲授
	2
	作业
	目标2

	
	5.2
	2
	讲授、讨论
	2
	作业
	目标2

	
	6.1
	2
	讲授
	2
	作业
	目标2

	
	6.2
	2
	讲授
	2
	作业
	目标2

	
	6.3
	2
	讲授
	2
	作业
	目标2

	
	7.1
	2
	讲授
	2
	作业
	目标2

	
	7.2
7.3
	2
	讲授
	2
	作业
	目标2

	
	8.1
	2
	讲授
	2
	作业
	目标3

	
	8.2
8.3
	2
	讲授
	2
	作业
	目标3

	
	8.4
	2
	讲授
	2
	作业
	目标3

	
	实验
	2
	实验
	2
	撰写
实验报告
	目标3

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	1.1
1.2
	2
	Teaching
	2
	Homework
	Outcome 1

	
	2.1
	4
	Teaching
	4
	Homework
	Outcome 2

	
	2.2
	2
	Teaching
	2
	Homework
	Outcome 2

	
	2.3
	2
	Teaching
	2
	Homework
	Outcome 2

	
	3.1
	2
	Teaching
	2
	Homework
	Outcome 2

	
	3.2
	2
	Teaching
	2
	Homework
	Outcome 2

	
	3.3
	2
	Teaching
	2
	Homework
	Outcome 2

	
	4.1
	2
	Teaching
	2
	Homework
	Outcome 2

	
	4.2
	2
	Discussion
	2
	Project
	Outcome 2

	
	Experiment
	2
	Experiment
	2
	Experiment Report
	Outcome 3

	
	4.3
4.4
	4
	Teaching
	4
	Homework
	Outcome 2

	
	5.1
	2
	Teaching
	2
	Homework
	Outcome 2

	
	5.2
	2
	Teaching
	2
	Homework
	Outcome 2

	
	6.1
	2
	Teaching
	2
	Homework
	Outcome 2

	
	6.2
	2
	Teaching
	2
	Homework
	Outcome 2

	
	6.3
	2
	Teaching
	2
	Homework
	Outcome 2

	
	7.1
	2
	Teaching
	2
	Homework
	Outcome 2

	
	7.2
7.3
	2
	Teaching
	2
	Homework
	Outcome 2
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	8.1
	2
	Teaching
	2
	Homework
	Outcome 3

	
	8.2
8.3
	2
	Teaching
	2
	Homework
	Outcome 3

	
	8.4
	2
	Teaching
	2
	Homework
	Outcome 3

	
	Experiment
	2
	Experiment
	2
	Experiment Report
	Outcome 3

	考核方式
Grading
	评价环节
	比例

	
	环节1 平时表现
	10%

	
	环节2作业
	20%

	
	环节3实验
	10%

	
	环节4 期末考试
	60%

	
	Evaluation
	Percentage

	
	Evaluation 1：Attendance and Performance
	10%

	
	Evaluation 2：Homework
	20%

	
	Evaluation 3：Experiment
	10%

	
	Evaluation 4：Final Exam
	60%

	教材及参考资料
Textbooks & Other Materials
	1.《船舶结构力学》，陈铁云，陈伯真，上海交通大学出版社，1994
2.《船舶结构力学习题集》，陈伯真，阮先政,上海交通大学出版社 1994
3.《船舶结构力学》，刘虓，华南理工大学出版社，2010
4.《船舶结构力学》，苏恒煜，谭林森，华中科技大学出版社，2008

	
	1.Chen Tieyun,Chen Bozhen, Structure Mechanics of Ship, Shanghai Jiao Tong University of press,1994
2.Chen Bozhen,Ruan Xianzheng, Ship structural mechanics problem sets, Shanghai Jiao Tong University of press,1994
3.Liu Xiao, Structure Mechanics of Ship, South China University of Technology of press, 2010
4. Su Hengyu,Tan Linsen,Structure Mechanics of Ship, Huazhong University of Science and Technology of press, 2008

	其它
More
	

	备注
Notes
	

	大纲执笔人
Author
	李昌良
	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

	船体梁纯弯曲实验
	船舶与海洋工程分室
	02005
	石油工程实验教学中心
	02005501
	6~8
	2
	专业
	必做
	综合性
	船舶与海洋工程
	海工结构实验室
	工程力学测量平台，
数据采集系统
	是

	弯扭组合变形实验
	船舶与海洋工程分室
	02005
	石油工程实验教学中心
	02005502
	6~8
	2
	专业
	必做
	综合性
	船舶与海洋工程
	海工结构实验室
	工程力学测量平台，
数据采集系统
	是




