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ARG TS IRy Piled foundation

Types of piles according to the method of installation:

1) Bored piles (Replacement piles)
2) Driven piles (Displacement piles)
3) Screw piles (Sernl driven-semi bored)

4) Continious ﬂxght auger p1les (Semi driven-semi bored)

Choice of suitable R.C. pile :

‘Problem conciitio-n - Suitablé RC pi]er
Séﬁare piles | Driven |
Circular piles Driven or Bored
Precast piles i Driven
. Cast in place pilesr Driven or Bored
Large diameter piles (®>600m) | Bored
Adjacent buildings beside the site Bored
The soil profile contains a hard layer :
| (Rock, Very dense sand,very stiff clay | -'Bdr.e‘d'
, Very stiff silt, Gravel ) ‘

- Pile Axial Capacity

Theﬁnammum axial force (Compress;on or tension) that can be ca.med safely by a

smgle pile .
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' 1 Structural'formzlla:
Qall = Apile x Feo
~ Qall: allowable compression capacity -of single pile. MN)
~ Apile : Cross séctional area of pile. (m.m.)
Feo: éxial compressive strength of conbrete. 4-5 N/m.m%
2) Statical formula:
2-a) Compression Capacity:
‘ It
Qult. =Qb frz Qsi _Qa”' = FEOU—S
Quit. : ultimate single pile capacity. ( KN )
Qb : bearing resistance force. (KN) -Pile cap
Qs :'Side friction resistance force. (KN) .
Q511 Soil I
Qall : allowable single pile capacity. (KN)
End besring resistance (Qb): Q521 et 2,
Qv =(C*Ne+q *Na)xAb  (C-@soil) Qsﬂ 1 seiis ™
Ab : Cross sectional area 6fpile base. (3 . | "TQ"b |
C : Cohesion strength of bearing soil. -(KN/mz)
Nc-= 9 ' o , o .
q : effective stress at pile tip. o (KN/m‘ )
Nq = factor depends on ¢ . . 0-&ds '
~.Drivenpilés ¢ = >
_'Bored piles - $ = 63
Note: ~ - _ : _
For C- S6il . —= Ng'= 0"
For &-Soil —— C-=0 )



Side friction resistance (Qs):

Rs = (Ca + Kuc*Po*tan &) x As ( C-$soil )

2

As . Side area of the pile. (m")
Ca : Adhesion strength of soil, (KN/m®)

—— 0.35 Csoil (Bored piles)
Ca —

L (& - £dsna) (Driven piles)
Rg:  (-Edes)  Lesdododedig e, s1 .0 il il Jalas

IF NOT GIVEN :
Take Kuc=1.0 (Bored piles or Driven piles)
Po: AdQsdhalva a3 WA S8l G atia aie Jl il bzl
o0 Al Gy alal G L Syl Ayl
6=2 ®| orGiven
Note:

ForC-Soil —a & =0

For - Soil — Ca= 0

2-b) Tension Capacity:

Tult. = Qs + o.w. Qs ' ‘J‘L

= —— + O.W. :
Bl oy o - Fill
Dt Pile cap

' Soil 1
Qs =(Ca+Kur*Po*tan 6)x As  ( C-®soil) Qs of
EEET_: L C.}'L‘*?J-‘ Uoasall Gl e LA sl b lle il Qszl I Soil 2
1 - E,(JJ-)—\)
IF NOT GIVEN : . ng,J | Soil3
Assume KHC =KHT 2




Negative Skin Friction:

Compression Capacity :

Quit. = Qb + Qs2 - QsI

Qun =352 - os

Pile cap

Fill

QSIJ

Softclay .
Cu< 25 kPa

__Tension Capacity:

Tule. = Qsz2 +o.w,

Tall. = FESOES_ +o.w.

Dt ~ Pile cap

QSQ’T[ Soil 2

Fill

Qsl J o

Soft clay
Cu <25 kPa

QszJL

Soil 2

3)S.P.T.:  (Pile capacity from results of standard penetration field test)

Given: Depth(m)| -

2
T

a
N30 v

W |
arana

Solution: L E
1) Sketch the distribution 6f N30 with depth.

N3o
or
N (blows/it)’

_Depth(m)

Pile tip |- - 1




2) Calculate pile Capacity

a) Compression Capacity

‘1) For Driven piles

Qall. = 90 Nb(nR”) + N(21RL)

~Qall : alloviable single pile capacity. (KN
"R Pl | Ca)
L :Pilelength. (m).
Nb Average value of Nioin the distance 3d above bﬂe‘ tipand d below pile tip.
N : Average value of Nao a!ong the pile length subjected to friction.
d : Pile diametef: (m) . | “

2) For Bored piles

Qatl. = 0.5 Qall.
bored * driven-
b) Tension Capacity
1) For Driven piles Tall. =N(2nRL) + O.W. (KN)

2) For Bored piles

Tall. = 0.5*N@2iRL) + O.W. | (KN) .

- 4) Pile load fest:

Tt SRR M 5 PPN V0 0 IS i) O N E R S

VFrom Aall- - - L. -° . PEN
&) From Aall: _ o QJ& 2% ,_( )
_ Aall
l Aall G'i{fer'i g!lbﬁ#dbia s;et't}cméﬁf. ) E
gH i
h=]
.
B
2
B
Q
m,
|




b) From modified Chen method:

Given: PEN) | /[ SV S 7] 7o
Amm)| | | S L] S S S
Solution: ; o : , o
_ PKN) | i A R
1) Calculate A/P. Mum)| S| S| S AT A S 7
APomim| | | S| S Al gl
i . A!P(mmﬂ(N}
2) Draw graph A/P vs A.
)| Qui= (KN)
" 12B
E
I f
. | !
Qult KN | 8]
Y| Q=555 | (BN) |
ks it
1 2 3 4 ’A(m‘m) -
Pile Group
1) Pile group capacity:
: *.* , o . ,‘: * Qu[t
[ Qult.g .:Ge n Qult.s- Qéli..g Ge ﬂn*”Q‘aH.S | Qa”g FOS
_Qult.g:' ultimate 6apacify of pilé group. (KN).
Qallg allowable capaCIty of pile group. ('KN )
n.:  number of plies under’ pﬂe cap
,"Ge. : Gro'up ef’ﬁciencey :
~Ge=1 - (for piles bearing on sandy soil )

= 4 Ge (use chart 4~22) ' . (for piles bearing on-clayey soil ) -




2) Settlement of pile group:

2-1) Cohesionless soil ( sand ): TJ_[

a) Vs VY
Se =1/E* Ag * - 1 Pile cap [

Sg :Seftlement of pile group.  (m)

Sand or
2 : i
E: Modulus of Elasticity of the sand compressible layer. (KN/m ) (given) Pl end
1
2
H : thickness of the sand compressible layer below the pile group (m) AN |
H=15B o —iisaici il ¢3S [ Hl/z
Pcol. or Qall. 2
o= alle (KN/m) e
(L+H/2) * (B+H/2) i
B
L.B : pier dimensions Pier dimensions
b)
=S [-B
Sg =So a1

50 :Settlement of single pile.  (m)  (given)

B : minimum pier width. (m) )

d : pile diameter or width. (m) (given)

2-2) Cohesive soil ( clay ): -
Sg=mv*Ag*H VY ‘v—l—r YV

Pile cap

mv: Coefficient of volume change. (msz{N) (given)

_ Pcol. or Qall.g
(L+H/2) * (B+H/2)

2
Ag (KN/m)

L.B : pier dimensions

| H=Lp/3 +y| (m)

Lp/3 s H=15B (ajmitates il o 1S 13}




2) Group action (GA):

Group action (GA) =

Settlement of pile group (Sg)

Settlement of single pile (So)

Piles arrangement:

Lateral pile capacity:

See pile group notes

See pile group notes




PILED FOUNDATIONS

Advice the most suitable pile type for the following conditions:

1- Offshore platform with water depth of 20 m.

2- Foundation of an extension building of a hospital where the soil
consists of 15 m sandy silt followed by very dense sand and the
ground water table lays 2.0 m below ground surface.

3- Foundation of road bridge where the subsoil consists of dense sand
and the ground water table lays just at ground surface




“use  Steed Pife pide for the offshore pluthrin.
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Evaluate the following statements (right or wrong) and comment on your

evaluation (Any answer without comments is not accepted):

7
8.
9.

. Driven piles are the most suitable piling technique in city centers.

Bentonite slurry is used to stabilize the drilling hole during construction of

large diameter bored piles in sandy soil.

- Pile load tests (static and/or dynamic ) should be applied at least on 50 % of ,

working piles.

Pile skin friction is fully mobilized at small settlement.

The structural loads are carried completely by the piles of a piled raft
foundation.

The settlement of shallow foundation is generally larger than the settlement
of de‘ep'foundation.

Bored piles Withﬂ casing causes less disturbance of the surrounding soil.
Sorev@r piles is not bored piles .

Enlarged pile base reduces the pile capacity.

10. Post grouting increases pile capacity.

11. Soil investigation is not necessary for the design of deep foundations.

12. Allowable pile load is determined only from the ultimate load by applying‘"a -

factor of safety.

13. Settlement of pile group is bigger than the settlement of the corresponding

singlé pile under the same pile load.

14. Hammering and lifting process should be considered in the design of the

precast piles.

15. During the construction of bored piles using casing,the casing should be

lifted after full casting of concrete.




16. In C.F.A. piles the excavated volume of soil is equal to the pile volume.

17. The density of bentonite slurry is less than that of water.

18. Excavation of bored piles is achieved in one stage.

19.The negative skin friction increases the axial compression capacity of piles.

20. The site investigation depth is the same for both piled foundations and raft
foundations.

21. During the construction of bored piles using drilling mud, the drilling mud
should be removed before pouring the concrete.

22. Drilling mud used in the construction of bored piles is bentonite slurry
only.

23. Lai'gé_diameter piles are those piles which have diameter Jarger than 60 cm.

24. The most suitable construction technique for large diameter piles is driven = -

piles technique.

25. The capacity of pile group is usually greater than the sum of the single pile
capacity.

26. Pile load test can judge the quality of the pile concrete in an indirect
manner,

-27. Load transformation from pile to soil occures by end bearing at pile tip.

28. Bored piles often have square section.

29. For :a:"-si*)'il profile incorporates a layer of very dense sand, the most suitable :
typé of p‘ﬂes to bé constructed through this soil is the driven pilesr.

30. The settlement of pile group can Be estimated in sandy soil by the
summation of the single pile settlement.

31. Driven piles are replacement piles.

32. For bored piles with bentonite slurry, Mud cake increases the pile capacity.

33. Single pile capacity is affected By construction technique.

34. In C.F.A. piles, Reinforcement cage is installed before concrete casting.




35. C.F.A. piles are the most suitable construction technique in squeezing, soil.

36. For a cohesionless soil side friction along pile sides for a pile under axial
compression load differs in value from that along a pile side under tension
load, considering the same load value and the same soil.

37.Driven piles are suitable piling technique in city centers beside historical
buildings. '
38.Bored piles are the most suitable piling technique in off-shore structure

39. Pile integrity test is a quick and economic way to determine ultimate pile capacity.

40.Pile skin friction is mobilized under relatively small displacements where pile basé
resistance needs relatively large displacements to be mobilized.

41.In a pile group under tension loads, the own weight of soil between the piles can
govern the pullout resistance of the pile group.

42.In a pile group that is connected with a rigid pile cap and subjected to horizontal
load, the horizontal loads are distributed equally among all piles.

43.Settlement of pile group under vertical compression load is smaller that the

settlement of the single pile under average load.
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1. Comment on static pile load test using anchors or Osterberg cell as a reaction

system.

2. Discuss the quality control of piles using pile (sonic) integrity test through the
following points:

1. Advantages and limitations of the test.
ii. Phenomena which can be detected by sonic integrity test, and those which can not
be detected by sonic integrity test.

3. Explain the factors which affect the lateral capacity of a single pile subjected to
horizaontal load. Discuss briefly how to distribute horizaontal loads on each pile in

a pile groﬁp._‘ 2




2) Qudlity control of fifes usfng frle (mteiity test)-
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3) Factors uh 0 affect the Yurerd cufeety

of asingle pile
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