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Deep Foundation

Deep Foundation Applications

1. Soils with:

• High compression 

• Low shear strength

• Swelling/shrinkage 

2. Resist lateral loads

3. Surface erosion

4. Resist tension (anchors)
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Typical Applications

Typical Applications
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Typical Applications

Typical Applications



4

Industry Outlook

Types of Piles
Classification by Material

– Steel 
– Concrete
– Timber

Effect of Installation
– Displacement
– Low displacement
– Non-displacement

Method of Installation
– Driven, Driven & Cast in place
– Bored (drilled)
– Composite
– Screwed
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Impact of Installation

Bored
Driven in Clay

Driven in Sand

Displacement Piles
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Steel Piles: 
(a)splicing of H-pile 
welding; (b)splicing 

of pipe pile-
welding; (c)splicing 

of H-pile rivets & 
bolts (d)flat driving 
point of pipe pile; 
(e)conical driving 
point of pipe pile
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Precast piles with ordinary reinforcement
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Typical Prestressed Concrete Pile

© 2004 Brooks/Cole Publishing / Thomson Learning™

Figure 
11.5

Splicing of 
timber 
piles:

(a) use of 
pipe
sleeves

(b) use of 
metal
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Installation of Displacement Piles

Pile-driving equipment: 
(a)drop hammer; 
(b)single-acting

air or steam
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Pile-driving equipment:
(c) double-acting and

differential air or 
steam
hammer

(d) diesel hammer
(e) vibratory pile driver
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Pile Handling
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Driven Piles

Pile Driving
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Hydraulic Hammer

vibratory pile 
driver

(courtesy of Michael W. O’Neill, 
University of Houston)
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A pile-driving 
operation in 

the field
(courtesy of E. C. Shin, University 

of Incheon, Korea)

Head Assembly
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Pile Jacking

• Pile pushed into 
ground at a constant 
rate

• Machine weight 
600tons

Pile Jacking
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Pile Being Jacked 

Concerns with Displacement Piles

• Vibrations during installations
– Pre site surveys

• Generation of excess porewater pressure
• Soil movements (vertical & lateral)
• Access for driving rigs
• Headroom in confined spaces
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Problems From Vertical Soil 
Displacement 

• Uplift causing squeezing necking or 
cracking

• Uplift resulting in shaft lifting off base
• Uplift resulting in loss of stiffness & 

bearing capacity
• Ground heave separating pile segments 

inducing tensile forces in joints, possible 
cracking of adjacent piles

Problems from Lateral Soil 
Displacements

• Squeezing of piles
• Inclusion of soil forced into pile
• Shearing of piles or bends in joints
• Collapse of casing prior to concreting
• Movement & damage to adjacent 

structures
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Small Displacement Piles

Common H-Pile Sections
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Displacement Piles Time Effect

Non-Displacement Piles
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Cast-in-place concrete piles
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Types of drilled shaft (a) straight shaft;(b) and 
(c) belled shaft; (d) straight-shaft socketed into rock
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Dry method of 
construction (a) 
initiating drilling; 

(b) starting 
concrete pour; 
(c)placing rebar 

cage; (d) 
completed shaft 

(after O’ Neill and Reese, 1999)
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Slurry method of 
construction 

a)drilling to full 
depth with slurry; 
b)placing rebar 
cage; c)placing 

concrete; 
d)completed 

shaft
(after O’ Neill and Reese, 1999)

©
20

04
 B

ro
ok

s/
C

ol
e 

Pu
bl

is
hi

ng
 / 

Th
om

so
n 

Le
ar

ni
ng

™



20

Casing method of 
construction a) 
initiating drilling  
b)drilling with 

slurry; 
c)introducing 

casing; d)casing is 
sealed & slurry 
removed from 

interior of casing

© 2004 Brooks/Cole Publishing / Thomson Learning™

Casing method of 
construction 

e)drilling below 
casing; 

f)under reaming; 
g) removing casing; 
h) completed shaft 

(after O’ Neill & Reese, 1999)
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Bored Piles

Bored Piles
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Bored Piles

Bored Piles Time Effect
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Bored Pile Precautions

Continuous Flight Augers
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Continuous Flight Augers
Grout Injected

Continuous Flight Augers
Grout Injected
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Franki Pile

Atlas Pile
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Atlas Pile

Omega Pile
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Pile Design Requirements

Pile Design Considerations
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Section of Pile Type

Site Investigation
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How Much SI?

Design Approaches
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Analysis & Design Methods

Analysis & Design Methods
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How Good Are Predictions?


