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Foundation 
1. Overview of Foundation Engineering BFC 4043

Engineering  ????

NOR AZIZI YUSOFF
KUiTTHO

C17-001-05

Ext: 1128, H/p: 013-7618223

azizy@kuittho.edu.my

TIMEOUT
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MY FAMILY…..
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MY VISIT…..
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MY DREAMS…..
• TO GIVE A BETTER 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!

• Be Honest!!

• Always wear your matric
card

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

• 80 % attendance!

R
U
L
E
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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.

I
S
I
N
Y
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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

1
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username: 
Azizy1

Password: 
12345
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FOUNDATION 
SYSTEMS

FOUNDATION 
SYSTEMS

“The foundation is the building element which 
distributes and transmits 

the building load to the earth.”
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Building 
Load

Soil Bearing CapacitySoil Bearing Capacity

SettlementSettlementSettlementSettlement

600 N

φ=0 ; C = 35 kN/m2

BEBAN

TANAH

QUIZ 1…. 12/7/06
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ApplicationsApplications

LowLow
WeightWeight

Soft toSoft to
Firm ClayFirm Clay

Large DistributedLarge Distributed
WeightWeight

Very Large ConcentratedVery Large Concentrated
WeightWeight

Dense Sand

Strong RockStrong Rock

“All foundations will settle to some 
extent”

Settlement Magnitude: Usually less that 1”
Uniform Settlement: Acceptable if within the 1”
Differential Settlement: Unacceptable if differences 

exceed the 1”

Settlement Magnitude: Usually less that 1”
Uniform Settlement: Acceptable if within the 1”
Differential Settlement: Unacceptable if differences 

exceed the 1”
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What  are the different loads which 
constitute the building load?

What  are the different loads which 
constitute the building load?

Dead Load
Live Load 

Wind Loads 
Thrusts 
Seismic

SOIL 

GOODGOOD

BADBAD

SOIL TYPES: 

Gravel 

Sand 

Silt 

Clay

SOIL TYPES: 

Gravel 

Sand 

Silt 

Clay
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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 
• shear strength 
• void ratio 
• bearing capacity 
• liquid and plastic                 

limits 
• plasticity index 

The soil samples are : 
1.  Classified 
2.  Properties  determined: 

• density 
• moisture content 
• shear strength 
• void ratio 
• bearing capacity 
• liquid and plastic                 

limits 
• plasticity index 
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GEOTECHNICAL EXPLORATION REPORT 
VALLEY HOSPITAL 

EMERGENCY AND OPERATING ROOM ADDITIONS 
629 SHADOW LANE 

LAS VEGAS, NEVADA

STEPHENS GEOTECHNICAL INC.

SOILS REPORT: 

Geotechnical Investigation or Exploration

SOILS REPORT: 

Geotechnical Investigation or Exploration

Soils Report: 
1.   Site Investigation 
2.   Lab Investigation 
3.   Site Conditions 
4.   Engineering Analysis 

and Recommendations 
• Site Grading & 

Earthwork 
• Foundations & Slabs 

on Grade 
• Lateral Earth 

Pressures 
• Moisture Protection & 

Subsurface Drainage 
• Paving 

Soils Report: 
1.   Site Investigation 
2.   Lab Investigation 
3.   Site Conditions 
4.   Engineering Analysis 

and Recommendations 
• Site Grading & 

Earthwork 
• Foundations & Slabs 

on Grade 
• Lateral Earth 

Pressures 
• Moisture Protection & 

Subsurface Drainage 
• Paving 
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CLIMATIC FEATURES 

1. Frost line 

2. Expansive soil 

3. Groundwater 

4. Hydrostatic pressure

CLIMATIC FEATURES 

1. Frost line 

2. Expansive soil 

3. Groundwater 

4. Hydrostatic pressure

FOUNDATIONS…..FOUNDATIONS…..
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ShallowShallow

DeepDeep

SHALLOW FOUNDATIONS 

“Transfer building load at or near soil surface”

SHALLOW FOUNDATIONS 

“Transfer building load at or near soil surface”

1. Footings 
• Column 
• Strip, Spread 
• Wall 
• Combined 

2. Slabs 
• On-grade 
• Crawlspace 
• Basement 

3. Mat or Raft 

1. Footings 
• Column 
• Strip, Spread 
• Wall 
• Combined 

2. Slabs 
• On-grade 
• Crawlspace 
• Basement 

3. Mat or Raft 
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PAD IS 
CENTERED 

UNDER 
COLUMN

PAD IS 
CENTERED 

UNDER 
COLUMN

COLUMN FOOTINGCOLUMN FOOTING

FOOTING IS 
CENTERED 

UNDER WALL

FOOTING IS 
CENTERED 

UNDER WALL

WALL FOOTINGWALL FOOTING

COMBINED FOOTINGCOMBINED FOOTING

PROP. LINEPROP. LINE

EXTERIOR 
COLUMN

EXTERIOR 
COLUMN

1ST INTERIOR 
COLUMN
1ST INTERIOR 
COLUMN

CANTILEVER FOOTINGCANTILEVER FOOTING

PROP. LINEPROP. LINE

EXTERIOR 
COLUMN

EXTERIOR 
COLUMN

1ST INTERIOR 
COLUMN

1ST INTERIOR 
COLUMN

COLUMN 
FOOTINGS
COLUMN 
FOOTINGS

CONCRETE BEAM 
(STRAP)
CONCRETE BEAM 
(STRAP)

SHALLOW FOUNDATIONSSHALLOW FOUNDATIONS

PLANPLAN SECTIONSECTION

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

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

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

UPWARD SOIL 
PRESSURE
UPWARD SOIL 
PRESSURE

FOOTINGFOOTING

DOWNWARD COLUMN LOADDOWNWARD COLUMN LOAD

SINGLE COLUMN FOOTINGSINGLE COLUMN FOOTING

SHALLOW FOUNDATIONSSHALLOW FOUNDATIONS
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SHALLOW FOUNDATIONSSHALLOW FOUNDATIONS
FootingsFootings

Types of Substructures: 
Slab on-grade

Types of Substructures: 
Slab on-grade

SHALLOW FOUNDATIONSSHALLOW FOUNDATIONS
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SHALLOW FOUNDATIONSSHALLOW FOUNDATIONS
Slab on-gradeSlab on-grade

Types of Substructures: 
Crawlspace

Types of Substructures: 
Crawlspace

SHALLOW FOUNDATIONSSHALLOW FOUNDATIONS

CRAWLSPACECRAWLSPACE
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BasementBasement

Types of Substructures: 
Basement

Types of Substructures: 
Basement

SHALLOW FOUNDATIONSSHALLOW FOUNDATIONS

Types of Substructures: 
Basement

Types of Substructures: 
Basement

SHALLOW FOUNDATIONSSHALLOW FOUNDATIONS
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Types of Substructures: 
Basement

Types of Substructures: 
Basement

SHALLOW FOUNDATIONSSHALLOW FOUNDATIONS

HYDROSTATIC 
PRESSURE ON WALLS 
AND SLABS BELOW 

GROUND WATER LINE

HYDROSTATIC 
PRESSURE ON WALLS 
AND SLABS BELOW 

GROUND WATER LINE

GROUND WATER LINEGROUND WATER LINE

GROUND LINEGROUND LINE

Types of Substructures: 
Basement

Types of Substructures: 
Basement

SHALLOW FOUNDATIONSSHALLOW FOUNDATIONS
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Types of Substructures: 
Basement

Types of Substructures: 
Basement

SHALLOW FOUNDATIONSSHALLOW FOUNDATIONS

MAT or RAFTMAT or RAFT

Types of Substructures: 
Mat or Raft

Types of Substructures: 
Mat or Raft

SHALLOW FOUNDATIONSSHALLOW FOUNDATIONS
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DEEP FOUNDATIONS 

“Transfer building load far below soil surface”

DEEP FOUNDATIONS 

“Transfer building load far below soil surface”

1. Drilled Piers/Caisson 
• Friction 
• End Bearing 
• Belled 
• Socketed

2. Piles 
• Friction 
• End Bearing

1. Drilled Piers/Caisson 
• Friction 
• End Bearing 
• Belled 
• Socketed

2. Piles 
• Friction 
• End Bearing

DEEP FOUNDATIONSDEEP FOUNDATIONS
DRILLED PIER/CAISSONDRILLED PIER/CAISSON
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DRILLED PIER/CAISSONDRILLED PIER/CAISSON
LOADLOAD

DRILLED SHAFT 
FILLED WITH 

CONCRETE

DRILLED SHAFT 
FILLED WITH 

CONCRETE

FRICTION 
BETWEEN PILE 

AND SOIL

FRICTION 
BETWEEN PILE 

AND SOIL

DEEP FOUNDATIONSDEEP FOUNDATIONS

DRILLED PIER/CAISSONDRILLED PIER/CAISSON
DEEP FOUNDATIONSDEEP FOUNDATIONS
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DRILLED PIER/CAISSONDRILLED PIER/CAISSON
DEEP FOUNDATIONSDEEP FOUNDATIONS

DRILLED PIER/CAISSONDRILLED PIER/CAISSON
DEEP FOUNDATIONSDEEP FOUNDATIONS
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PIER /CAISSON – PIER CAPSPIER /CAISSON – PIER CAPS
DEEP FOUNDATIONSDEEP FOUNDATIONS

BELLED PIER /CAISSON BELLED PIER /CAISSON 
DEEP FOUNDATIONSDEEP FOUNDATIONS
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BELLED PIER /CAISSONBELLED PIER /CAISSON

DRILLED SHAFT AND 
BELL FILLED WITH 

CONCRETE

DRILLED SHAFT AND 
BELL FILLED WITH 

CONCRETE

BEARING PRESSURE 
UNDER BELL
BEARING PRESSURE 
UNDER BELL

BELLBELL

LOADLOADDEEP FOUNDATIONSDEEP FOUNDATIONS

Driven PilesDriven Piles
DEEP FOUNDATIONSDEEP FOUNDATIONS
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Pile Cap

Piles

Floor SlabFloor Slab Floor SlabFloor Slab

Driven PilesDriven Piles
DEEP FOUNDATIONSDEEP FOUNDATIONS

2 Pile Cluster2 Pile Cluster

3 Pile Cluster3 Pile Cluster

4 Pile Cluster4 Pile Cluster

9 Pile Cluster9 Pile Cluster

Driven Piles - Types of Pile Caps: Driven Piles - Types of Pile Caps: 
DEEP FOUNDATIONSDEEP FOUNDATIONS
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Steel Point Concrete 
Plug

Open 
Ended

Compressed 
Base

Compressed 
Concrete

Pedestal 
Pile

Steel Point

CASED PILES UNCASED PILES

1. Mandrel 
Driven

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

1,2,3,4 3 2 2

Fluted 
Tapered

1 1 1 2

Types of Piles:Types of Piles:

DEEP FOUNDATIONSDEEP FOUNDATIONS

PILES
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MATERIALS

• TIMBER
– Pressure treated/ submerged

• STEEL:
– H-piles/  Pipe piles
– Corrosion possible

• CONCRETE: No corrosion/  economical
– Sitecast
– Precast

DEEP FOUNDATIONSDEEP FOUNDATIONS
Pile DriverPile Driver
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DEEP FOUNDATIONS
• CAISSONS

• PILES

DEEP FOUNDATIONS
• CAISSONS

– Reaches down 
through layers of 
unsatisfactory soil until 
it reaches a 
satisfactory bearing 
soil strata
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PILES
• A pile is driven 

into the earth 
rather than drilled 
and poured

• TYPES
– END BEARING
– FRICTION PILE

PILES
• Friction Piles
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PILE LOAD TESTPILE LOAD TEST

PILES CLUSTER

•
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CUTTING OFF PILES

•

FORM WORK FOR PILE CAP

•
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• Reinforcing bar 
extends up to tie 
into future concrete 
column

PILE CAP FORMED

• BASE 
ISOLATORS
– Layers of steel 

and rubber
– Lead core
– Between two 

steel plates

With isolator Without isolator

SEISMIC
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DRAINAGE
• KEEP WATER AWAY FROM 

FOUNDATION!!
– Crushed stone
– Gravel drain
– Drainage mat or panel
– Perforated pipe (french drain)

CONCRETE SLAB
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CONCRETE SLAB

CONCRETE SLAB

GRAVEL

SAND

VAPOR RETARDER

UNDISTURBED SOIL

4”-6” CONCRETE SLAB
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•CONCRETE SLAB

COLUMN FOOTING
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FOUNDATION WALL

FOUNDATION WALL

EXCAVATION LINE
CONCRETE WALL

SLAB

FOOTING

PERFORATED PIPE

GRAVEL

DRAIN WATER AWAY
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REINFORCED CONCRETE FOOTING

PERFORATED PIPE

WALL WATERPROOFING

DRAINAGE MAT


