


- Comparison of different design
methods with field test results

* The effect of the strength of the soll
on the uplift capacity

* The influence of the pile diameter on
the unit side resistance



* The Danish Code of practice — DS 415
* Fleming et al.

* Reese & O’'Nelll
« German Code of practice — DIN 4014
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Unit side friction : S

Nm = 0.6 for piles in compression
Nm = 0.2 for piles in tension

For a bored pile in tension :

. 006 ,, K tan 0.06,
K =0.1 for 34



Fleming et al. :
K ' tan K 0.9

S Z 1 ¢V peak

Reese & O'Neilll :
: , 15 0.245 z*

34 K 222 0363 z°

German code of practice :
a N, a afhaenger af kornkurven

S



Depth in m SPT value Relative dens.
0-1 5 0.28
1-2 2 0.18
2-3 1 0.13
3-4 1 0.14
4-5 6 0.32
5-6 12 0.44




The grading of the soill :
D50 = app. 0.22 mm, Cu=1.8

Depth inm I Id L
0,0-1,0 14 048 40
1,0-2,0 17 058 40
2 0-3.0 17 057 39
20-40 2B DGEE6 410
4.0 -50 Sd 095 44
50-60 57 097 44
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axial force in kN
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load-deformation
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uplift load in kKN

14 cm piles

140 . —
#  Tests Okshal I I ' : i
—— Fitted values Oksbal

10l O Tests Esbjery ey -
-8~ Fitted values Eshjery | *

100 ------ R S o S . =

Gl

B0

3.5 4 4.5
depth in metres

] 8.5 a .5



14 cm piles

6 e
Tests Oksbol ’ ’ ’ ’

140H Fleming
Danish Code

1207 Reese & ONeill
— DIN 4014 Oksbol : : : :

o
o

uplift load in kKN
g &

N
o

20

0 | i
0 1 2 3 4 5 6

depth in metres



uplift load in kN
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60 cm piles
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depth in metres

v | =t Tests 14 cm piles
-1 —B— Tests 25 cm piles
o | =4 Tests B0 crm piles
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earth pressure coefficient



parameter Nm
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Thickness of plastic zone : appl( d50

Effect of dilation depends on plastic zone and pile diameter



* Loukidis & Salgado : Analysis of the shaft
resistance of non-displacement piles In
sand, Geotechnique 58, No. 4, 2008

* Equation for the value of K

* The effect of dilation is dependent upon
the relation pile diameter/mean grain size

for D/d50 > 1000 no effect



* There Is no significant effect of the diameter on
the unit side resistance

* The Danish Code strongly underestimates the
uplift capacity

 The method proposed by Fleming et al.
produces the best match with the test results

e The German Code under-/overestimates the
uplift capacity for loose/dense soill




