Q‘);J)/‘(\AL;‘J’J;;Q | \[(o

. \\\’/ﬂj | rar - dele Jlesd
o RN
&)
Foundations

Pile Load Transfer "Part 2"
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(4] Dynamic formula:- 35,01 Usted)

- This method is valid only for:
- Driven piles.
- Cohesionless soils only.
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C+5 | . There are many types of hammers:-
Ry, 1 - Single action steam hammer or double action. "

2 - Diesel hammer.

3 - Drop hammer.
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- ASU Uoledl pasiis 5551 e Jao3 5,08 Glasd -

"Hiley Formula"

® R, = Ultimate pile capacity " Q" (KN)
e W = Weight of hammer (KN)

e h = effective driving height (m)

e h = k*H

® H = the actual height of the hammer.

0.80 For drop hammer

e k =+<090 For single action hammer

BETEN 1.00 For double action hammer & diesel hammer
e S = Pile penetration / blow [Final pile settlement]
e T = hammer machine efficiency

e C = Temporary settlement of pile (m)
Cap I psr Bleis) Bty G55l posnd ol bogaall B -

_ Cap deformation C
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Y4 YV
=~ Pile deformations C
Note:- P
. . RulT
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=s==Av= Soil deformation Cd
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Example: -

A 40cm * 40cm reinforced concrete pile 18.0m long is driven through various
strata and then into dense sand and gravel to a final settlement of a 2mm per
blow using a 3 fon single-action hammer with a stroke 1.4m.

What is the ultimate driving resistance of this pile using Hiley formula?

To what settlement must this pile be driven to grantee a safe working load of
800 KN assuming a factor of safe’ry if 2.0 7 |

Given: -
— T =04 C_= 6mm Cp:8mm Cq:me

Solution: -

W = 3ton = 30KN
e H = 140m
k
Cc

° = 09 "Single acting hammer"
° = 6 mm Cp:8mm Cq:me
Sf. = 2 mm/blow
inal
" ’ Q W*h* T 30*09*14*0.40 1512 KN
ur. T Ry T = 1 -
s+ 0,002 + 2310
1512
Ultimate driving resistance = > > = 9450 KN/m’
) 0.4
at working load ':-QG,,_ = 800 KN F.OS = 20
) . 30*0.9*14*040
Qy, = 80072 = 1600KN = | 0016
. S +
2
S = 145 mm




/ 09-Pile Load Transfer

(5] Using Field Tests to determine the pile capacity:-

5 - A] Standard Penetration Test:- (SPT) L Gl Ul st

- This method is valid only for:
- Bored or driven piles.

- For loose to dense sandy soils.
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(D For driven pile:-

Qu = Q +
2 —
QC‘”.:9ONT(1TR )+ NL(ZTTRL) S - L
Where:
R = Pile radius
L = Pilelength subjected to friction
Ny = Average value of (N, ) in zone between 3d & d about pile tip.
N8+ N9+ N10+ hl11
ex.i- N; = T
“A'\No. of Ns through distance 3d & d
(N; P 50) 50 o Npwys U Susy -
WL = Average value ?f (N,,) in zone friction upon pile length.
_ — Ny+ N+ No+ N+ No+ Now No+ N
ex.:- N, =

“Q\No. of Ns through pile length

(2 For bored pile:

Qyy. = [—1‘ — 11* Q.

bored 2 driven

Q= L [90N (mR®)+ N (2TRL)]
bored 2
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, _
Q,, = 90N (TR)F.0.S, + N (2TRL)F.0.S,

driven
Where:
F.0.5, = Factor of safety for bearing = 2.50
F.O.5, = Factor of safety for skin friction = 2.00

% For tension pile:-

Tau. = Friction capacity + O.W. ;.
Ta”. = NL (2 TR L) + O'W'pile
driven
T, = L[N (2TRL) + oW, ]
bored 2
Where: >
md
o.wW Y o* * L

\ 25 KN/m3
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Example: -

3

1 Silty Clay
Qo

<

Sand

o

\ |

Depth|{1 |2 {3 |4 {5 {6 |7 |8 {9 |10}11112}113114(15|16}17

Nepr 1518 19 |4 |3 (7 |12]18]19)21|22}20]23|25|30|31]33

e For the shown bored pile of diameter 60 cm, calculate the allowable

compression capacity of single pile using the given SP.T results.
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Solution: -
N30
3
T Silty Clay
o
<
Sand
o
3d
LU
d
depth NI , 9+4+3+7+12+18+19;321+22+20+.23+25+3O
NL = 16
NT _ 25+ 30+ 31 - 28

13

Q= S [90N (TR )+ N (2TRL)]
bored

N

Q. - L oo*28* (" *05 ) + 16 (T*05*13)] = 410 KN
bored 2

gm L/ 90f 14




5 - C|Pile Load Test:- (PLT)

@ Static load test.
@ Dynamic load test.
@ Statnamic load test.

09-Pile Load Transfer
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(D) static load test:- (SLT)
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LUl 5,55 -

[P - Arelation] Jolaul bgsall ulids abily g (U Jaodl o Bty G551 oo =

Where:
e P = LOC(d (Ton)
® A = Pile settlement (m)
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% Results of pile load

test:-

Jasdl oo (Table or graph) isUe JS25 (e Glaadl 35 555 Joasidl s o5l -

Ul (A) bl Gus 35001 o) Go,es s3I (P)

(P) (KN)

(A) (mm)

% Using the pile loading test results to determine pile

capacity: -
@ Allowable settlement:-
Load - Settlement Relation:- Ciall. ) P (KN)
- AG” ___________ l Loading
Bai, = v
then get Q
Unloading
(mm)

Modified Chin method:-

b
P
(mm/KN)

Coe b any el %,A On BUe sy Cus -

best fit line LUl oda o yor maficee o Jadl pusys -

1:b  Bype b basdl Jae (aes -

b el sass -
A L 155 WL -
(mm) QuIT. = 12 * b U}S'-: d 2
20 DL+LL
Q. - Quh‘. . L~ 175 WL
d. = FO.5 —
—— 150 SL
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% Advantages & disadvantages of the static load test:-

measurements.

Static behavior.
Maintained load.
Cyclic loading.

Direct load and displacement

Advantages

Disadvantages

Expensive.
Time consuming.
Different procedures.

Piles have to be selected in advance.

(2 Dynamic load test:-

- Similiar to dynamic formula.

Cell to measure the force

—— ———

ke

and acceleration

Advantages

- Economic. - -

- Quick.

- Random selection of testes piles

Pile

Disadvantages

Indirect load measurements.
Indirect displacement
measurements.

Experienced high level education
engineers.

Chance on pile damage in many cases.




