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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be

directed to the course instructor.
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Engineering Mechanics
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Department of Ocean Science and Engineering
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4

AR Major Foundational Courses
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MRt © vERE S TR AR L¥kirtk 209, 0755-88015269
Prof. Jian Fei CHEN, Department of Ocean Sciences and Engineering
College of Engineering 209, 0755-88015269
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"Engineering Mechanics" is an important technical foundational course for many engineering
disciplines. It not only forms the basis of the entire discipline of mechanics but also lays necessary
groundwork for students in related majors to study subsequent courses and engage in future
scientific and technological work. It includes topics such as statics, material mechanics, and
dynamics. Through the teaching of engineering mechanics, the following educational objectives will
be achieved:

1. Mastery of the fundamental theories of mechanics, including knowledge in statics, material
mechanics, dynamics, etc.

2. Ability to analyze engineering problems, using mechanical theories and methods to solve
practical issues.

3. Cultivation of engineering awareness and practical abilities, enhancing teamwork and
communication skills.

4. Stimulating interest and enthusiasm for Engineering Mechanics, fostering self-learning and
innovation capabilities.

16. HikZE IR Learning Outcomes
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The expected learning outcomes of the Engineering Mechanics course mainly include the following
aspects:

I. Fundamentals of Mechanics

1. Mastery of Newton's laws of motion and their applications;

2. Understanding of vector operations and basic physical quantities in mechanics, such as force,
velocity, acceleration, momentum, kinetic energy, etc.

3. Mastery of basic mechanics units and conversions.

Il. Principles and Applications of Statics

1. Understanding the basic principles of statics, including force equilibrium, moment and couple;
2. Mastery of analytical methods for statics problems of rigid bodies, such as coplanar force
systems, coplanar couple systems, and arbitrary coplanar force systems;

3. Mastery of the application of statics in daily life and engineering practice, such as bridge design,
stability analysis of structures, etc.

lll. Material Mechanics

1. Understanding the mechanical properties of materials, such as strength, stiffness and stability
etc.;

2. Understanding the mechanical characteristics and applications of different engineering materials;
3. Mastery of the basic theory and calculation methods of material mechanics, such as stress,
strain, modulus of elasticity, Poisson's ratio, etc.

IV. Fundamentals of Dynamics

1. Understanding the basic concepts of dynamics, such as the theorem of momentum, the law of
conservation of momentum, the theorem of kinetic energy, etc.;

2. Mastery of analytical methods for dynamic problems, such as particle dynamics, rigid body
dynamics, etc.

Through the achievement of these learning outcomes, students will be able to comprehensively
grasp the fundamental theories and skills of Engineering Mechanics, laying a solid foundation for
engineering practice, scientific research, and career in the future.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)

A4 ATUE4Y / this course includes the following three parts:
1. WL /Introduction: 2 2B / 2 hours
2. B J14£/Static: 24 28 / 24 hours
3. K F15/Mechanic of materials: 34 28 / 34 hours
4, /1% /Dynamics: 4 20 / 4 hours
Hit/ Total: 64 %/ / 64 hours
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BH 4 HRNER (4 28)
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TR RS
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H, AR N
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BAEESE, WABMBER, R HAMBEXR

BH 5 ZTHIRLYT (4 2%0)
RMBHIEN S, REZHIISS, REHE, RKZ Rt

FBE 6 BN (4 %)
FERLA, ERLFT, BAVING, FRE, FEMZR, ZRMIPRAES, SR

BE 7 RERE (420
EAM S, REMLHSTTE. ROBEREOZE. BN, ERE

AH 8 MR (4 %0
R RMRE, REHLHL TR, BNE

BH 9 EfffRE (2 %)
JE AR PRy, AR AR, B ARSI AR, AR OR A A, BAEAAR BT N,
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Part 4 3/1%(4 2#5Y)

BH 1. RRZiEEAeE, ShEEHE. EEEHE. FEH (4 F)
MAFERER. RRBHMD TR, BINFEELTE. IREELENA. SEECESHEETEE
7. B R ENHE

Part 1 Introduction of the course (2 hours)
Introduction to the course, the object and task of Engineering Mechanics, research content and
methods.

Part 2 Static (26 hours)

Topic 1: General Principles of Statics (2 hours)
Fundamental concepts, units of measurement, the international system of units, numerical
calculations, general procedure for analysis

Topic 2: Force Vectors (4 hours)
Scalars and vectors, vector operations, vector addition of forces, addition of a system of coplanar
forces, etc.

Topic 3: Equilibrium of a Particle (4 hours)
Condition for the equilibrium of a particle, coplanar force systems, three-dimensional force systems

Topic 4: Force System Resultants (4 hours)

Moment of a force-scalar formulation, cross product, moment of a force-vector formulation,
principle of moments, moment of a force about a specified axis, moment of a couple, simplification
of a force and couple

Topic 5: Equilibrium of a Rigid Body (4 hours)
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Conditions for rigid-body equilibrium, free-body diagrams, equations of equilibrium, two- and three-
force members, constraints and statical determinacy

Topic 6: Structural Analysis (4 hours)
Simple trusses, the method of joints, zero-force members, the method of sections, space trusses,
frames and machines

Topic 7: Friction (2 hours)
Characteristics of dry friction etc.

Part 3 Mechanic of materials (34 hours)

Topic 1: Tension, Compression, and Shear (4 hours)
Normal stress and shear stress, normal strain and shear strain, elasticity, plasticity, Hooke's Law,
basic forms of deformation of members.

Topic 2: Axially Loaded Members (4 hours)

Axial forces and force diagrams, stress and Saint-Venant's principle for tension and compression
members, mechanical properties during tension and compression, concept of stress concentration,
strength calculation and deformation calculation of tension and compression members.

Title 3: Torsion (4 hours)

Torque and torque diagrams, torsion of thin-walled cylinders, theory of shear stress equivalence,
torsional stress and strength conditions of circular shafts, calculation of torsional deformation and
stiffness of circular shafts, brief introduction to torsion of non-circular cross-section shafts.

Title 3: Shear Forces and Bending Moments (4 hours)
Concepts of shear and compression, shear-force and bending-moment diagrams, relationships
among loads, shear forces, and bending moments.

Title 6: Stresses in beams (4 hours)
Bending normal stress of the beam, bending shear stress of the beam, beam curvature, design of
beams for bending stresses

Title 6: Analysis of Stress and Strain (4 hours)
Plane stress, principal stresses, maximum shear stresses, Mohr's Circle, plane strain, triaxial stress
state, Hooke's law

Title 7: Deflections of Beams (4 hours)
Basic concepts, differential equations of the deflection curve, deflections by integration of the
bending-moment equation, method of superposition, moment-area method

Title 7: Statically Indeterminate Beams (4 hours)
Types of statically indeterminate beams, analysis by the differential equations of the deflection
curve, method of superposition

Title 10: Columns (2 hours)

Concept of buckling and stability, columns with pinned ends, columns with other support
conditions, columns with eccentric axial loads, elastic and inelastic column behavior, design
formulas for columns

Part 4 Dynamics (2 hours)

Topic 1: Basic Theorems of Particle Dynamics, Momentum Theorem, Moment of Momentum
Theorem, Kinetic Energy Theorem (4 hours)

Basic laws of dynamics, differential equations of particle motion, general equations of dynamics,
momentum theorem and its applications, moment of momentum theorem and conservation of
moment of momentum, kinetic energy theorem and its applications.
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19.

B R B SER R Textbook and Supplementary Readings

SOz E

[1] Hibbeler, R. C. Engineering Mechanics. Statics and Dynamics. Fourteenth edition. Hoboken:
Pearson, 2016.

[2] Goodno, Barry J., and James M. Gere. Mechanics of Materials. Enhanced ninth edition. Boston,
MA: Cengage, 2021.

HESEER:

[1] PV, e =, TREA%. 5 2 fR. Jbi: P E B AR, 2015.
[2] BET. TN 58 2 . Jb: B HARAE, 2015.

[3] 3k B, THE /1%, WA/RIK: M/RIE TR A 22 HARAL, 2022,

[4] 3k 7. TREA%. 3 2 iR, db 50 B4R HARAL, 2011,

[5] YagkI. TREA%. F 2 ik, b "EHE Akt 2011
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