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SETTLEMENT OF PILE GROUPS IN SAND
BY

Dr. Ing. M. Bahloul
ABSTRACT ¢

Thie article deecribe the methodas for predicting the
asettlement of pile groupe in eend, and 8 development wee done
based on (Vesic 1967) and (Berszantzev 1961) taking into acco-
unt the etete of soil, relative density, of esnd and method of
inetAllation.

The method wes used to predicte the settlement of pile
groupe for actusl pile groupe of B high rise towesr in Cairo.
Good agreemsnt betwssn ths obeerved snd the predicted settl-
emant recommend the ves of thie method.

INTRODUCTION

e e e B

Resulte from full ecale piles teats in sand indicate that
the ssttlemant of pile grouga mors than that of single pils.
The larger part of the eesttlement of pile group firet ie loa-
ded, The time depandent settlement, which generaly emall end
negligible ie cause by creep in piles matarial and the ecil.

Unless a8 highly compreeaible etratum of low parmeability
exiata esome where below the pile tipes, tha consolidetion sstt-
lement should not bs significant and normely will not exceed
15% of the totel esttlemant.

Methode of Celculating the Settlement of Pils Groupe in Send:

Analysis of eveilable teat dete by Skempton, Yassain,
Gibbson (1953) indicate that the eettlemsnt of a pile groug
wit ction pile incresee with increaeing eize of the pila
group. 3

In Fig. 1 ie shown the retio of the aettlament of a pils
group and thet of ¢ aingls pile at the same appliad load per
pila. According to Skampton et sl, the esttlement of a pile
group with e width of for example 20 m will be approximately
12 timee larger then that of s eingls pile.

Moyerhof (1958) indicetee thet tha settlsment of largs

pile groupa can ba ug to 20 timee thet of @ eingle pile when
the pile specing is large.

Kezdi 51957} indicate that the eattlemant at a given
total lca acrasesed with dacreesing pile epacing.

Stuart et o), (1960) found alaeo from model teete in aand
that the esttlement of a pile group ie affected by the pile
epeacing.
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{(Barezantzev, Khristoforv and Golubkov, 1961} indicete

that the settlement of pils group increases approximately
linaarly with {A  where Vﬁ’io area of an imaginary surfece
loceted et the level of ths pile pointa. They found aleo
thet ths esttlement ia not affactad by the number of pilss in
ths gruop.

The areae in. and J;E are detarmined for a eingls pile
end for e pile group es ahown in Fig. 2. According to Berez-
entzev at al. the msttlement of a pils group will be (ﬁ}/fﬁf
timea the settlement of a single pile at ths eame loed par
piles.

Thia calculation method ies included in the nationael bui-
lding codee for Poland and USSR,

vesic (1967) has suggested on tha basis of reeults from
large eize mods teet and from an analyeis of teet data repo-

ated by Berezentzev et al. (1961) thet the relative settle~
ment of & E @ group 8 proportional to VW/B wheres W 1s the
width of the pile group and B is the pils diapeter.

Preasent Work:

From the previoues study the reletive settlamant of & pils
group in coheeionlase soil appeers to be influanced by dimen-
eione of the pile groups,

Ve think that thie reletive settlement ies influenced too
by relative deneity end etate of eand sround piles which ia
affacted by the method of inetillation of pilee, in other
worda:

q e 1 B
Tk N B
where L8 is relatives sattlement ratioc
B 1s the width of group
B" 1e the diemetar of pile

Np is the reletive number which is depends on the mathod
of inetdlletion and the relative density of send,

Ng = 0.6 for medium eand
Ng = 0.7 for denee sand
Hg = 0.9 for denas eand
Ngp = 0.B for medium eand.

for bored pilee

for driven piles

Thies equation wae ueed for ﬁrediction of settlement under
8 glgh ries towar in Ceiro and the resulte ware good. (Fig. 3,
Tabla 1).
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CONCL9§£D§§:

This article was describe a new method for prediction of
sottla ment of pile groupe in eand, the method wae ueed for
predicts the settlement of piles groupe for 8 high riee to-
wers in Cairo. The egresment bastween the obeerved and predi-
catad settlement wae good., A considerable amount of reeesrch,
including well-inetrumented observations on full eize groupe
is needed in the future.
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Zomparisson of predicted ang Jsserved settilsment

di for Towers in Lairo
[nax. setslsmens .ﬁéggi‘“f ;
. Towar fis- T"7 pred. | lemarxs
" predicted sbservegratio |
| zamalix 89.9 [18.24 | 0.87 |
Tower 1 | 47.27 [45.20 | 0.96 ‘
2 42.88  [41.50 | 097
3 | 3750 (39.20 | 1.04
4 74 52 ] ﬂp?ﬂ
|
b Tower 4 | 51 44.75 | 0.98
| B 41 [a7.2 | l.00a
0.93 |
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