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SIOG 225 - Physics of Earth Materials - Fialko [FA
23]

Jump to Today

Course Summary:
Date Details Due

Fri Oct 13, 2023   homework 1 due by 11:59pm

Fri Oct 20, 2023   homework 2 due by 11:59pm

Fri Nov 3, 2023   homework 3 due by 11:59pm

Mon Nov 13, 2023   homework 4 due by 11:59pm

Fri Nov 24, 2023   homework 5 due by 11:59pm

Mon Dec 4, 2023   homework 6 due by 11:59pm

Mon Dec 11, 2023   homework 7 due by 11:59pm

  final exam  

 Edit

 

Physics of Earth materials - SIO 225 h!p://igppweb.ucsd.edu/~fialko/sio225.html

An introduc!on to the mechanics of con!nua, including theory of elas!city, bri"le failure, fluid dynamics,
and viscoelas!city, with applica!ons to geodynamic problems. 
Prerequisite: some familiarity with (or willingness to learn) par"al differen"al equa"ons and tensor algebra.

 

Instructor: Yuri Fialko; 321 IGPP; yfialko-at-ucsd.edu; Ph. 822-5028

Lecture course, 4-units, le!er grade or S/U grade,homework, final exam.Time: Mon Wed Fri, 10:00-10:50
AM, 303 IGPP - Munk Conference Room

Office hours: MWF 11 am - 12 pm

 

 

SYLLABUS

Date Topic Reading/Homework Lecturer

29 SEP Introduc"on
Read: Class notes; Segall,
Origins (pp xvii-xxi); Malvern,
Chapter 1

YF

02 OCT Vectors and scalars Read: Notes YF

04 OCT Tensors Read: Notes YF

06 OCT Elements of tensor algebra
Homework 1

Read: Notes
YF

09 OCT Elements of tensor calculus: Differen"a"on Read: Notes YF

11 OCT Elements of tensor calculus: Integra"on Read:Malvern, Chapter 2 YF

13 OCT Coordinate transforma"ons
Homework 2

Read: Notes
YF

16 OCT Deforma"on and rigid body mo"on
Read: notes; Malvern, Chapter
2

YF

Stress and strain;
Conserva!on laws

18 OCT Strain and rota"on
Read:class notes; Ranalli Ch.
1.4-1.6

YF

20 OCT
Conserva"on of mass and the con"nuity
equa"on Read: Notes

YF

23 OCT Conserva"on of linear momentum
Read: Notes

YF

25 OCT Stress; Principal axes and principal values
Read: Notes

YF

27 OCT
Conserva"on of angular momentum;
Equilibrium equa"ons

Homework 3 YF

30 OCT Conserva"on of energy Read: Ranalli, Ch. 2; Malvern,
3.2-3.3; Class notes

YF

Failure

01 NOV
Fric"onal sliding; Mohr-Coulomb failure;
Anderson's faul"ng theory Read: Suppe, pp. 289-294

YF

03 NOV Rate and state fric"on
Read: Class notes 
Homework 4

YF

Elas!city

06 NOV Generalized Hooke's Law
Read: Malvern Ch. 6.1-6.2

YF

08 NOV
Generalized Hooke's Law cont'd
Compa"bility equa"ons

Read: Notes YF

10 NOV No class: Veteran's Day holiday

13 NOV
Linear elas"c solu"ons for homogeneous
deforma"on Read: Malvern Ch. 8.1-8.2

YF

15 NOV Navier-Cauchy equa"ons of mo"on Read: Malvern Ch. 8.3-8.4 YF

17 NOV Waves in elas"c media Read: Class notes
Homework 5

YF

20 NOV Theory of disloca"ons Read: Class notes YF

22 NOV
Stress concentra"on; Bri!le failure;
Elements of fracture mechanics Read: Class notes

YF

24 NOV No class: Thanksgiving Holiday

Fluid mechanics

27 NOV
Navier-Stokes equa"ons

Homework 6 
Read: notes; Malvern Ch. 7.1

YF

29 NOV
Some analy"c solu"ons: plane Coue!e and
Poiseuille flows

Read: notes; Malvern Ch. 7.3-
7.4

YF

01 DEC Some analy"c solu"ons: Stokes flow Read:Class notes YF

04 DEC
Geologic applica"ons (mantle convec"on,
magma flow)

Homework 7 
Read:Class notes

YF

Viscoelas!city and
plas!city

06 DEC
Cons"tu"ve equa"ons for the Maxwell and
standard linear solids

Read: Ranalli Ch. 4.6; Class
notes

 YF

08 DEC
Deforma"on of rocks in the duc"le regime;
Power-law rheology; Disloca"on and
diffusion creep

Read: Class notes YF

    

15 DEC Final exam 08:00-11:00 am

 

 

SIO 225 SUGGESTED BOOKS (some on reserve at SIO Library):

Textbooks:

Earthquake and Volcano Deforma!on,  P. Segall, Princeton University Press, 458 pp., 2010. 
 
Introduc!on to the mechanics of a con!nuous medium,  L. E. Malvern, Pren"ce-Hall, Englewood Cliffs, NJ,
1969. 
 
 

Reference Books:

Rheology of the Earth. Deforma!on and flow processes in geophysics and geodynamics Ranalli, G., Allen &
Unwin, Boston, MA, 1986. 
 

Theory of Elas!city, Landau, L., and E. Lifshitz, Oxford University Press, 1986; (Chapters 1, 3) 
 

Principles of structural geology,  J. Suppe, Pren"ce-Hall, Englewood Cliffs, NJ, 1985. 
 

An introduc!on to fluid dynamics, Batchelor, G.K., Cambridge University Press 
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