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* TO GIVE ABETTER UNDERSTANDING
ON FOUNDATION ENGINEERING

* To dev. generic skills for THE FUTURE
LEADERS...’

 give more emphasis on practical needs
» of coz... give a good mark for you....
* punish for those who wish to...

» Acknowledge.. For those excellent!

e Always wear your matric
card

* Be like a students nor
rockers, ‘makcik nak pegi
pasar’, ‘protégé’

* 80 % attendance!




1.0 Asas Cetek (7 jam kuliah)
1.1 Jenis-jenis asas, pemilihan dan kriteria reka bentuk,
mod-mod kegagalan.
1.2 Teori -teori am keupayaan galas : Prandtl, Terzaghi,
Meyerhof dan Hansen. Kesan air bumi.
1.3 Keupayaan galas pasir dan tanah liat.
Teori Pengukuhan satu dimensi Terzaghi. Ujian Pengukuhan
dalam makmal dan pengukuhan tapak bina.

2.0 Asas Dalam (11 jam kuliah)

2.1 Jenis-jenis asas dalam; (A) Bahan (B) Fungsi,
Pengkelasannya; cerucuk galas hujung dan cerucuk geseran.
2.2 Analisis Keupayaan Cerucuk : Formula Statik, dinamik
dan ujian pembebanan.

2.3 Mereka bentuk cerucuk tunggal, cerucuk berkumpulan,
2.4 Kekukuhan dan enapan cerucuk.

2.5 Pembinaan Asas dan Isu Berkaitan
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Learn More About Course Cartridges

Take youwr course Web site to the next level by

adding a Blackboard Course Cantridge containing pre-packaged
course materials, produced by one of

the many Publisher Partners of Blackboard

To get started visit http:/eartridges hlackboard com and search
for available cartridges in your subject discipline
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Building
Load
Settlement Settlement
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Soil Bearing Capacity
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Soft to
Eirm) Clay

“All foundations will settle to some
extent”

Settlement Magnitude: Usually less that 17

Uniform Settlement: Acceptable if within the 1”

Differential Settlement: Unacceptable if differences
exceed the 17




What| are the different loads
copstitute the building load?

Dead Load
Live Load
Wind Loads
Thrusts
Seismic
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How is the bearing capacity

of a soil determined ?

1. Building Code provides minimum values
that can be used for some structures.

2. Subsurface Exploration
» Test Pits (digging a hole)
» Test Borings (drilling a hole

with a hollow auger)
In either case soil samples are obtained
and tested in a laboratory.

The soil samples are :
1. Classified
2. Properties determined:
* density
* moisture content
e shear strength
void ratio
bearing capacity
liquid and plastic
limits
* plasticity index




SOILS REPORT:

Geotechnical Investigation or Exploration

Boring Log #3

— =
Soils Report: o S e e
1. Site Investigation P BT e wemy S
2. Lab Investigation [ |SEas s R, b :
3. Site Conditions _———
4. Engineering Analysis | scsse—Gm—m——" N =
and Recommendations 5
* Site Grading & it
Earthwork
» Foundations & Slabs T e e
B e
* Lateral Earth o I i s i i S
Pressures = e
* Moisture Protection & [ B e—— i S s s
Subsurface Drainage S S SR S SO
 Paving : ;o i




CLIMATIC FEATURES

. Frost line

. Expansive soil

. Groundwater

. Hydrostatic pressure
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Shallow

SHALLOW FOUNDATIONS

“Transfer building load at or near soil surface”

1. Footings
e Column
* Strip, Spread
* Wall
e Combined
2. Slabs
* On-grade
* Crawlspace
* Basement
3. Mat or Raft




SHALLOW FOUNDATIONS oL

PAD IS
CENTERED

UNDER
COLUMN

COLUMN FOOTING

ISTINTERIOR
(€(0)518)\% 0\

EXTERIOR
(6(0)918)\Y 1\

COLUMN
FOOTINGS
CONCRETE BEAM
(STRAP)

CANTILEVER FOOTING

EXTERIOR
COLUMN

PROP. LINE
‘N

COMBINED FOOTING

FOOTING IS
CENTERED

UNDER WALL

WALL FOOTING

SHALLOW FOUNDATIONS

DOWNWARD COLUMN LOAD

REINFORCING STEEL
IN BOTH DIRECTIONS
IN BOTTOM FACE OF
FOOTING RESISTS
TENSIONS CAUSED
BY BENDING

BENDING OF FOOTING
CAUSES COMPRESSION IN
TOP FACE AND TENSION
IN BOTTOM FACE

FOOTING

UPWARD SOIL
PRESSURE

SECTION

SINGLE COLUMN FOOTING




SHALLOW FOUNDATIONS

Footings

SHALLOW FOUNDATIONS

Types of Substructures:
Slab on-grade

NN




Slab on-grade

SHALLOW FOUNDATIONS

Types of Substructures:
Crawlspace

I CRAWILSPACE
T LIl




SHALLOW FOUNDATIONS

Types of Substructures:
Basement

SHALLOW FOUNDATIONS

Types of Substructures:
Basement
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SHALLOW FOUNDATIONS

TyIPes of Substructures

e 1/9/2001

P - =

SHALLOW FOUNDATIONS
Types of Substructures:

Basement

GROUND LINE

GROUND WATER LINE
€00c000c000000000000000000

HYDROSTATIC
PRESSURE ON WALLS
AND SLABS BELOW
GROUND WATER LINE
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DEEP FOUNDATIONS

“Transfer building load far below soil surface”

1. Drilled Piers/Caisson
 Friction
* End Bearing
* Belled
* Socketed
2. Piles
 Friction
* End Bearing

DEEP FOUNDATIONS
DRILLED PIER/CAISSON

T."'.? o




= = ¢

a
<
o
=

e

DEEP FOUNDATIONS
DRILLED PIER/CAISSON







DEEP FOUNDATIONS
BELLED PIER /CAISSON




DEEP FOUNDATIONS

LOAD
BELLED PIER /CAISSON

1111

DEEP FOUNDATIONS

Driven Piles

N"&‘"
)




DEEP FOUNDATIONS

Driven Piles

Floor Slab 2T 1 Floor Slab

DEEP FOUNDATIONS
Driven Piles - Types of Pile Caps:

2 Pile Cluster

3 Pile Cluster

9 Pile Cluster




DEEP FOUNDATIONS

Types of Piles:

Steel Point

1,234

Mandrel
Driven

CASED PILES

Concrete Open Fluted
Plug Ended Tapered

3 2 2

2. Driven from the top of the tube

i

UNCASED PILES

Compressed ~ Pedestal Steel Point
Pile

1

3. Driven from the bottom of the tube 4. Jetted




MATERIALS

« TIMBER
— Pressure treated/ submerged
« STEEL.:
— H-piles/ Pipe piles
— Corrosion possible
« CONCRETE: No corrosion/ economical
— Sitecast
— Precast

Pile Driver




DEEP FOUNDATIONS
- CAISSONS - |

Watee Tble |
ESTESTRI TR TR |
- \'\, Y DRa o

i~

ERRCY
=Ty Ve Soft Clay

* PILES

Figure 68 Design of pile fouadation in dease Gnd underlain by clay

DEEP FOUNDATIONS

« CAISSONS

— Reaches down
through layers of
unsatisfactory soil until
it reaches a
satisfactory bearing
soil strata




PILES

* A pile is driven
into the earth
rather than drilled
and poured

+ TYPES
— END BEARING
— FRICTION PILE

PILES

* Friction Piles

U

Figure 1-4. Friction piles
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CUTTING OFFPILES

FORM WORK FOR PILE CAP




PILE CAP FOR

 Reinforcing bar
extends up to tie
into future concrete
column

SEISMI

« BASE
ISOLATORS

— Layers of steel
and rubber

— Lead core

— Between two
steel plates

With isolator Without isolator




DRAINAGE

- KEEP WATER AWAY FROM
FOUNDATION!

—Crushed stone

—Gravel drain

—Drainage mat or panel

— Perforated pipe (french drain)

CONCRETE SLAB




CONCRETE SLAB

CONCRETE SLAB
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‘CONCRETE SLAB

12" (20%)
mnimum cover_.__

s

* THICKENED
EDGE SLAB

COLUMN FOOTING




FOUNDATION WALL

U A U A

WALL oYSTEM
FFWR SrsTEM
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DRAIN WATER RWARY
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+—— CONCRETEW
SLAB

/ FOOTING
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