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Downdrag on a Single Pile and on Pile Groups
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Abstract

The downdrag on a single pile and on pile groups was examined by using a numerical analysis
and an analytical study. The overall objective of the present study was given to the magnitude
and distribution of the downdrag forces on piles within a group. The case of the single pile was
analyzed by developing a closed form solution. Subsequently the response of groups was investigated
by using a detailed numerical approach. Based on the results, it is found that the downdrag load
of piles in a group is much smaller than that of a single pile. Also, a simple method is proposed
to design groups of 9 to 25 piles with spacing-to-diameter ratios varying from 2.5 to 5.0 for downdrag

loads.
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38 1. Downdrag on a Pile
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@ 2. Axial Forces in a Pile
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¥ 1. Numerical Analysis for Pile Groups

Group End bearing; Cap | Soil Model | Spacing

Condition |Rigidity (s/d)

1x1 End bearing| F Elastic 25& 5
(Single) | & Friction

” F Elastoplastic| 25 & 5

IX 2G) " F Elastic 25 &5

End bearing| F Elastoplastic| 25 & 5

1X4(G) ” F Elastic 25 & 5

1X6(G) ” F Elastic 25 & 5

1X8(G) v F Elastic |25 & 5

leO(G) End bearing| F Elastic 25 &5
& Friction

;XIZ(G) End bearing| F Elastic 25 & 5

2X2(G) |End bearing| F Elastic 25 & 5
& Friction

" F Elastoplastic| 2.5 & 5

gX 3G) " F Elastic 25& 5

" F Elastoplastic| 25 & 5

3X1KG) " F & R| Elastic 25 & 5

;><4(G) " F Elastic 25 & 5

;X 5(G) " 'F & R| Elastic 25 & 5

- " 'F & R |Elastoplastic| 25 & 5

510G)  ©  F&R| FBlstc |25&S5

bXb(C) : . 7;‘ Elastic 25 &5

...... " F Elastoplastict 25 & 5

BX8(G) ” F Elastic 25 & 5

10X10(G) F&R Elastic 25 & 5

notes | 5X 10(G)=5 rows and 10 columns of pile groups,
s=Centar-to-Centar spacing between piles, d=diameter
of pile, G=pile group, F=flexible pile(without pile cap).
R=rigid pile(with pile cap)
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gl 6. Typical Grometry of the Pile Groups Analy-
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¥ 2. Material Properties for Pile Groups

Pile area 06 mXx0.6 m
length 30 m embedding depth
E, 20X 10° KN/m*(concrete)
v 30
Soil Elastic properties
E, 20 10* KN/m?
E, 20X 10* KN/m*
v 04
‘4 9.0 KN/m*
Soil Plastic properties
Y 25 degree
B 36.5 degree
v 0 degree
C 3.0 KN/m*
Surcharge q. 250 KN/m?

note | E,:Young's modulus of piles, E.:Young’s modu-
lus of surrounding soil, E.:Young's modulus of bea-
ring layer, y":effective unit weight of soil, ¢":internal
friction angle of soil, C':cohesion of soil.
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(a) Endbearing, Elastoplastic, s/d=2.5
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(c) Endbearing, Interior Piles
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