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% Deep Foundations %
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% When to use deep foundations: -

@ Upper soils are weak and/or structural loads are high so that spread

footings (Shallow foundations) are unsuitable.

ex..- A = col.  _ >>>
Lses BC I p) S 0 gacll Jem £ g -

use deep foundations

(2) Upper soils are subjected to scouring, bridges.
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@ Foundation must penetrate through water.

Cpedd) Yyl Slatey gl U o3 LS -

Piles

"Elevation"”

@ A large lateral capacity is needed.

(®) There will be a future excavation adjacent to the foundation, and this

excavation may undermine shallow foundations.

(6) A large uplift capacity is needed.
(Raftd) dolie 1) ) ol 518, Raft (e anls pins ) 518 131 -
| g e Wb eadl bl Lpuiiay 508

Ladsadl oliad) Bous Uplift (o8 Mgwin

Uplift JI d,_e RISIPENIIPIE

GVl e Al (o3 WD,

Tension forces

I

B I U A U5 A O O e

/W UPIIfT f?rce 5 of 33




/ 06-Deep Foundation

~riele il W R

= SUE Laad Gyl 85 s (@l Lyl Slaad) Glact wass i -
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(@ For Friction'Piles:-
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% General types of Deep Foundations:~

- A Ul rae)) SLoloUl fes xx

1) Piers @ husSLUl LU
2) Casions OB gearil]

3) Deep supports Lisac)) pilead]

4) Piles G5l e>Jl
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(@ Casions:- &b gl
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(@) Piles:- G25)sxd!
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% Type of Piles:-

SV Piled Foundations JJ bal iy

Method of installation.

Degree of displacement.

Pile material.

Manufacture.

Support during pile installation.

Enlarged base.

NEEE=EEE

Post grouting.
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Method of installation: -

|
| | | |

@ Bored piles Driven piles @ Screw Piles @ Strauss Piles

- Replacement piles - Displacement piles

- Non-displacement piles

(A) Bored Piles:- Saadl oy ex
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A gull sl
I - Augar with femporary casing. (cast in place bored pile) ‘
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II- Continuous Flight Augar (CFA piles).
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% Advantages: - _ .

~ Length can be readily varied to suit varying ground conditions.

- Soil removed in boring can be inspected and if necessary sampled or in-situ
tests made.

- Can be installed in very large diameters.

- End enlargements up to two or three diameters are possible in clays.

- Material of pile is not dependent on handling or driving conditions.

- Can be installed in very long lengths.

- Can be installed without appreciable noise or vibration.

- Can be installed in conditions of very low headroom.

- No risk of ground heave.

% Disadvantages: -

- "Necking" in "squeezing" ground may be taken place.

- Concrete is not placed under ideal conditions and can not be subsequently
inspected.

- Water under artesian pressure may pipe up to pile shaft washing out
cement.

- Can not be readily extended above ground level especially in river and
marine structures.

- Boring methods may loosen sandy or gravely soils. Sinking piles may cause
loss of ground in cohesionless soils, leading to settlement of adjacent

structures.
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Driven Piles:- i ARV TS >
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I - Timber Piles.

IT- Steel Piles.

T T

Effective bearing area Effective side area

III- Pre-cast concrete Piles.
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Set up procedure :-

Y4

Y )4

@ ®

i

e Lgae GoyJE (Y

- ———— > s o o —— = —————— =

W P A PR ES g5 Lalee (¥
GV et Gad (v

GV ae el (8

sk was el 6 13 ), v Moment axde 5550 o Ul e Goy ) g8, e -

Main longitudinal reinforcement of preccisT piles is determined from bending
moments during handling of the pile.
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IV- Cast in place Piles.
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% Advantages:-

Material of pile can be inspected before it goes into the ground.

Stable in "squeezing” ground.

Construction procedure unaffected by ground water.

Can be readily carried above ground level, especially in marine structures.

% Disadvantages: -

. May break during hard driving causing delays and replacement charges, or
worse still may suffer major unseen damage in hard driving conditions.

- Uneconomical if amount of material in pile is governed by handling and
driving stresses rather than by stresses from permanent loading.

- Noise and vibration during driving may cause damage.

- Displacement of soil during driving piles in groups may damage adjacent
structures or cause lifting by ground heave of adjacent piles.

- Can not be driven in very large diameters.

- Can not be driven in conditions of low headroom.
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% Types of hammers:-

- Steam, Pneumatic or hydraulic hammers.
- Single - acting hammers.

- Double - acting hammers.

- Diesel hammer.

- Drop hammer.

- Vibrating hammer.

(©) screw Piles:- 52 lables o3 Sy Wlee §smnly G55 e 0,8 o -
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(D strauss Piles:-
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Degree of displacement:-

I- Large (e.g. Driven pre-cast concrete piles).
II- Small (e.g. Driven open steel tube piles).
III- Non (e.g. large diameter bored piles).

Pile matérial -

- Concrete, steel, timber, pre-cast and composite.

Manufac-t'ure =

- In-situ, Pre-cast and combined.

Supporting during pile installation: -

—— Casing. (Temporary/Permanent) las % Gaw

— Drilling Mud

_—— No Support
& Drilling Mud: Bentonite Slurry and/or Polymer solution:-
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Water Bentonite

Steps of installation:-
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[6) Enlarged base:-
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Post grouting: -
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Pile A : Without grouting
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