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EXPERIMENTAL STUDY FOR LATERALLY
LOADED PILE GROUP

By Makoto KiMura, Toru SHIBATA and Afsushi YASHIMA

Synopsis

Laterally loading tests are made on large scale model fixed-headed pile groups to clear
up the relationship between model test and prototype test. The test piles (diameter; 16.52
cm, length ; 445m) are embedded in loose sand made by means of multiple sieves method.
Data of displacement and distribution of load for 2xX2 and 3X3 Box arrangement pile are
presented to compare with the theoretical predictions based on the method developed by
M.F.Randolph (1981). To research the effect of earth pressure acting on the front of
footing, the laterally loading tests of embedded footings are also carried out.
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NEZR UGB TH 5. Fig. 10 ZAICRT L5, BEORFHETRMERICERT 3KENHIZ
FAE UTHATER I Y, 7—F v 70HE,, ME EEOBHRIRERLTVE, BRI TICIDZE
MBS TEZHEMND D, EREMFTEILOS, BANOEEIASL, 7-Fr 7/ bkEhzsiE
LTARTTH B, 2T, HBRAIGET LS L7 —F v/ HiEIKTOEBNES S, MiEkEE2RD L
EOBEHGEHZ UESORBET- /o O84S, Figll LFRTL3 7 —F Vv /HIEIE ¢=T7.8
cm, & Skgf/em? O LA AMEBEAL, MHIIEATILELZRE LI tEFOEBRIILER
DOER®%, FHiCHEIMEIEFHHERA UR— R CHO#EE L.
BRI A7 v 7R 1 AY D 100kgf F°>#fg L, 300kgf, 600kgf T LE#ME Lo 7—F V7K
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Table 2 Kinds of laterally loading test

Central space pile Free standing : -
Ground of pile(s) arrang. | length (h) Footing condition
Single Excluding earth pressure,
,///Me Ocm 50 om x 50 cm, 330 kef
e
Single ‘ Including earth pressure,
////// pile 4cm 50 cm x 50 cm, 330 kef
2x2 Ocm Excluding earth pressure,
piles 83 cm x 83 cm, 860 kgf
A
2%x2 dem Including earth pressure,
piles 83 cm x 83 cm, 860 kgf
s=2,0d 33
X Excluding earth pressure,
piles Ocm 116 cm x 116 cm, 1665 kef
Ix3 Including earth pressure,
piles 4em 116 cm > 116 cm, 1665 kef
Single Acm Excluding earth pressure,
pile 50 cm x50 cm, 340 kgf
Single Aem Including earth pressure,
pile 50 cm x 50 cm, 340 kef
2x2 dem Excluding earth pressure,
piles 91 cm x91 cm, 1064 kgf
B
2x2 Including earth pressure,
piles 4cm 91 cm x 91 cm, 1064 kgf
s=2.5d
3x3 dem Excluding earth pressure,
piles 132 cm x132 cm, 2203 kgf
3x3 dem Including earth pressure,
piles 132 cm x132 cm, 2203 kgf
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Fig. 14 Load vs. lateral displacement
curves for single pile.

Table 3 Material properties from single pile test

Ground gfggc&r]%ent of dgiﬁ‘é?é%%t Material propertios
3.29 mm g;:u% gg(f)écg_ziygg/df'::a 21 kgf/cm?,
A 3.37mm 3.36 mm Gg;}n% 9()%%5{@2 4G/42=0kgf/cm?,
piomn | g LA™
4.61 mm g;;u% gggécgzéygg/h:o. 14 kgf/cm?,
B 4. 67 mm 4.62 mm gor:uBng IS%f(/:tirtr;lzf)eAG/Az=0 kgf/cm3,
eT0mn | {changs cquaton)
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Fig. 18 Load vs. lateral displacement at reloading stage.
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Fig. 20 Distribution of load for 3x3 Box arrangement piles.
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Table 4 Distribution of load for 2x2 Box arrangement piles

Ground, Footing condition, Distribution of load

Central space of pile(s) Lateral load (H) No. 1 No. 2
A-ground, 300 kgf 1 0. 485
Excluding earth pressure, 600 kgf 1 0. 347
s=2.04d

A-ground, 600 kgf 1 0. 651
Including earth pressure, 1200 kgf 1 0. 383
5=2.0d 1600 kgf 1 0. 290
B-ground, 300 kgf 1 0. 621
Excluding earth pressure, 600 kgf 1 0. 493
s=2.5d

B-ground, 600 kgf 1 0.725
Including earth pressure, 1200 kgf 1 0.511
s=2.5d 1600 kgf 1 0.348

Numbering
of piles

JEBETEIMB LT & OERNEIREIOBREI S, HEBBS T D/REWE, BficET 18
DI E—EREIE > TE CEMEBINTEHY, Tk s=184 & s=2.3d OEENEZBOMEAEFTSH
%o AEIDERITID ZEERMERICGENEYMERLZEELTH 20T, @OKREOHHEEIGENEED
h3, BEORFETIFMNOEOES, SHOMEMBIFELIFHEINSD, Fig.20 Ok 5 1C®5
BB /NIBHELIZFELT, FiFMCKESBRBBILEEDEEIONE, BEZDD 4 EKKO
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Fig. 21 Effect of earth pressure acting on the front of footing.
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Fig. 22 Shearing force and subgrade reaction profiles for single pile.
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Fig. 23 Bending moment profiles for 2x2 piles.
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