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INTERACTION BETWEEN LATERALLY LOADED GROUP PILES

By Toshihisa ApacHi, Makoto KIMURA,
Hidenori Kusanaci and Suguru KATsumMoTo

Synopsis

In order to estimate the displacement of the laterally loaded group piles from
that of the single pile, interation factor becomes important. In this study, to
investigate this interaction factor in detail, we dealt with the simplest case, that is,
the interaction between two rectangular aluminum piles (pile width: 2cm, pile
length: 44 cm), and conducted the tests on model piles for which the same lateral
load was applying to each pile separately. From the experimental results, it was
found that the load distribution becomes small as the pile positioned behind since
the interaction factors between each pile were not equal because of the difference in
subgrade reactions in front of two piles.
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Model pile : b) Lateral load - A
Pile width :2.0cm H )
Pile thickness ; 0.3 cm B
Section area ; 0.6 cm2 ) I
Pile length ;44 cm N

Bending rigidity ;
3.3 x 103 kgf cm?2

— Model Piles Pully

40.5cm

40.5cm —i &

Load

60cm

Fig. 1. Sketch of lateral loading apparatus and details of the model
piles.

Photo. 1. Soil chamber and lateral Photo. 2. Displacement gauge.
loading apparatus.
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Fig. 2. Method of ground making ; funnel the sand through multiple
sieves.
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(1) Single pile (2) Group piles 1 (3) Group piles II
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i HiD :i‘:'ﬂl < Pile

B \\ )
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\ \

——
Pile 2 I H,

Fig. 3. Three different kinds of model tests.

Model pile 1 B=90°

Lateral loading direction |
H,
s=2.0d
s =2.5d B = 60°
B =45°
s=15.0d

H, ¥ Model pile 2

Fig.4. Arrangement of piles for model tests and parameters s and 8.
s; spacing between pile center lines
B; angle from the loading direction of the pile
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Fig.5. q. value from portable cone penetration test for the
model ground and test locations in soil chamber.
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Lateral load H (kgf)

1.6 .
1.2
Measured value
0.8 from 11 tests
0.4
Single pile
a | | 1 J
0 2.0 4.0 6.0

Displacement of pile top & (mm)

Fig.6. Relation between load and lateral
displacement on single pile.
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Table 1. Properties of the ground based on single pile’s behavior by
Randolph’s equation

Lateral Displacement of Calculated Ground constant

load single pile value
1.6 kgf 3.45mm 345mm  Go=0kgf/cf, AG/Az=0.131 kgf/ct
' k=0.97 kgf/eif (Chang’s formula)
0.8 kgf 1.38 mm 1.38mm Go=0kgf/af, AG/Az=0.200 kgf/ctt

k=1.42kgf/ci (Chang’s formula)
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Bending Moment M (kgf cm) Bending Moment M (kgf cm)
0 5 10 0 10
: o T —
Experimental results
;| L
N 10 N 10
£ £
=9 =9
A / a
/__ Randolph'’s equation
15 ‘ 15 ¢
2k / "’
ol } 206?
!
/ a)H=1.6kef ' b) H=0.8kgf

Fig. 7. Distribution of bending moment on single pile.
a) Lateral load H=1.6kgf, b) H=0.8 kgf
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Table 2. Experimental results on Group
piles I; displacement of pile 1

3.3 ﬁﬁiﬁn (:%Téiﬁﬁ%&%* and plle 2
(1) TE~ZNHREHTE—2 v O G .
B _ ) roup piles I

2 ADHUAHCHHRF LA BHRRIIEO0T, s 8 s/d B Displacement (mm)
FUBENGFA—-2ELTHEONIRL, R2Ds= Pile 1 Pile 2
2.5d ot A RfE~ZNHhE % Fig. 8 1X7RT, T4 50 90° 3.72 0.0014
5O & B ORME~ZfIHER (Fig. 6) &%1LK 60° 3.43 0.0016
T3&, Hil, H2&bic, HRBHLD bAERE gg jgj gg%‘l’
MNERLTWE, %/, A=90° OBEERIIRT 0° 3:34 0:0404
DING — /T DL DENDFHH DE

745 =YD THL L ORAOT 5 2 OZNLE E 95  90° 4.16 0.0016
Bl»>TWa, child, Bl &2 &opomES R 60° 3.89 0.0158
DEWVILE B, TITT, WEMHRLNEVILER, 45° 4.00 0.0438
AKERO & 5 ICHEEBONEHHORBRTE, —E 330 ?g?{ 83122
FEAEE S E BRI, LV KRILELMERTHD _ .
CETHB, kT, E—HECH L THRAROEL 2.0 28 18 gggig
BREVWDT, B—EMERESE 3 2DOREHD 45° 37 0.0997
BV, THbE “RARIEEHESHEM IV 0 30° 3.59 0.3410
SRROERERV IC—HKLTVE, TOXIE, 0° 4.47 0.4452
FAHHBIEOSE LB EDOERELT, ®ROED Single pile
BERBEZ ONS, Mean value 3.45 mm

1) ﬁﬁﬁﬁ@%@ﬁﬁﬁ@ﬁf; D éh\l:ct - T, % Scatter range 094 mm

HOZEHIFEOKREXBRITE T L,
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Fig. 8. Relation between load and lateral displacement (group piles I, s=2.5d)
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Fig. 9. Distribution of bending moment (group piles I, s=2.5d)
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Fig. 10 Relationship between group efficiency (e) and angle from the loading
direction of the pile (H=0.8kgf, a) pilel, b) pile2)
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a) ) T D
p=0 E
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5 o :
s = 45l
B3] 2.
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g H = 1.6kgf 8 H = 1.6kgf
™ ool ¢ ! | ) L i
2.0 2.5 50 & 2.0 2.5 5.0
a

Ratio of spacing between piles s/d Ratio of spacing between piles s/d

Fig. 11. Analytical results of Randolph’s equation ;
a) relationship between interaction factor (a;) and ratio of spacing
between piles (s/d),
b) relationship between displacement of pile top (§) and ratio of
spacing between piles (s/d)
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Fig. 13. Relationship between Interaction factor (@, @x) and angle from the
loading direction of the pile (a) H=1.6kgf, b) H=0.8 kgf)
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