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Catalog Description

e Fundamentals of soil mechanics as applied to the
analysis and design of foundation systems

| ® Subsurface investigations

% e Design of shallow and deep foundations

e Retaining structures and lateral earth pressures.




Textbook and Reference Books
e Texthook

e Coduto, D.P. Foundation Design: Principles and
Practices, 2nd ed. Upper Saddle River, NJ: Prentice
Hall, 2001.

Hﬂﬂ e Reference Book =
: e NAVFAC DM 7.02, Foundations and Earth =

Structures. Naval Facilities Engineering Command,
Alexandria, Virginia, 1986.
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Evaluation

e Homework: 25%
e Due date for homework assignments will be announced when
assignment Is given.

e Homework turned in after due date will have 10% deducted
from grade for each class period late.

e Homework turned in after last class session will be given a
grade of zero.

| @ Mid-Term Exam: 15%
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Class Notebook

e You are required to keep and assemble a three-ring (or
other suitable binding) notebook with the following

divisions in it:
— Homework
— Quizzes

— Tests

— Reports




Appearance of Work

e All homework and tests must be on engineering
paper.

| e Homework and tests must conform to format
- | giveninsyllabus. Failure to do so will resultin |
reduced credit.

~ | e Each time you use an equation, write down what £
= itis: don't just put a bunch of numbers on the o=



Honor System

e You are encouraged to work homework with
someone but your turned in work must be your
own work.

| @ You are studying now so that you may enter and

| practice the engineering profession later. The
engineering profession is highly regarded by the
public because those who practice it do so with
ethical and social consciousness. The same IS
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Types of Foundations




Types of Foundations

Foundations
Shallow (Chap. 5-10) Deep (Chap. 11-17)
_,-r""’—’f . Cassions
/ \ Piles / \ \
Spread Mats  pfanderel. Anchors Drilled Pressure-
sp=gf  Tootings Driven Shafts  Other Injected  |[SE=TE
Thin Shells Types  Footings [
| Filled with Auger-Cast |

Piles
Concrete



Types of Foundations
e Shallow Foundations

e Spread Footings
e Mat or Raft Foundations

e Suitable when soil has sufficient bearing capacity at or =
near grade, either naturally or by soil improvement |

| e Deep Foundations
| e Driven Piles




Types of Foundations

e Floating Foundations

e Used when displaced soil and groundwater weight is
sufficiently large to « float » the foundation on the

surface
| e Lateral Earth Retaining Structures
— Gravity Walls
e Gabion Walls

e Sheet Piling Walls



Methods of Foundation

Analysis
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Sources of Information for Solution
of Foundation Problems

e EXperience obtained by trial and error in the past; this
developed into the empirical or "rule of thumb™" procedures
for today. The weakness of this approach is not recognizing
differences in the engineering properties of soils. What
works well at one location may not succeed with the same
type of soil at another location.

e Information on the properties of soils; generally obtained by
field explorations and laboratory tests. Subsequent,

theoretical analysis results will only be as good as the soils
- S ala ad as input. — .




Considerations for Foundation
Design
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What to Analyze in Foundation
Design
e Components of Foundation Design

e Structural capacity of foundation materials and
structures

e Bearing or friction resistance of soils
- Modes of Failure

e Bearing Failure (usually catastrophic)




Selecting a Foundation Type
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Typical Soil Profile
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Methods of Analysis of Soil
Properties
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Consideration of Neighboring
Underground Structures
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Foundations Around Slopes
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Failure by Soil Failure or
Excessive Settlement?
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Differential Settlement
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Groundwater Effects
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Mat Foundations:
Elasticity of Soil and

Mat foundation

Foundation
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Deep Foundations
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a. ENDBEARING PILE

Loading Conditions for Deep

Foundations
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Driven Pile Foundations




Load Transmission in Deep
Foundations
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o Uplift Loading







Retaining Walls
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Retaining Walls:
Active Earth Pressure
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Anchored Sheet Piling Wall
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Sheet Piling Walls
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Braced Cuts
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Other Methods of
Reinforcement

P L Fa™ B

steel or aluminiin

Efrr-r?'t:,i




Combination of Foundation
Types
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The Problem of
Constructibility

« The successful transfer of design objectives into construction is
accomplished by consideration of construction operations during the
design phase. In recent years the amount of coordination between
design and construction has steadily decreased; primarily due to
graduate engineers who specialize in design and who are never

| exposed to construction operations. In past years, engineers either
| began their careers in construction and advanced into design, or were |
' assigned the design and construction responsibilities for projects.

| Present lack of coordination stemming from inexperience with field
|operations can result in a technically superior set of construction plans
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Homework Set 1

e Textbook Reading:

- | e Coduto, Chs. 1,2,5&6

e Problems

| e 21,22, 26,212,52,55,57,6.2, 6.6
e Due Date: 2 September 2009




Questions




