Characteristics of Stress-Displacement on Uplift Loaded Group Piles
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Abstract : This experimental study was devoted to investigate skin friction of H group piles with uplift loading con-
ditions in granite soil under laboratory test. Model piles made of steel embedded in weathered granite soil were used
in this study. Pile arrangements(2x2, 3x3), pile space(2 D, 4 D, 6 D), and soil density(D, =40%, 80%) were tested. The
main results obtained from the model tests can be summarized as follows.

The series of tests found that ultimate uplift load and displacement for group piles were increased as piles space ratio
increases to D, =40% of soil density. In the relative density of D, =80%, bearing capacity for group piles was greater
than for single pile.

In the relative density of D, =40%, the theoretical value of skin friction for group piles was greater than practical
value. In the relative density of D.=280%, both theoretical and practical value of skin friction for group piles were
increased as piles space ratio increases.

Key Wonds : skin friction, H group piles, weathered granite soil, ultimate uplift load
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Table 1. Physical properties of weathered granite soil
Contents Results
Specific gravity 2.790
agflem’ 1.770
Density test results Venerlg 3)
Yamingflcm’) 1.424
Cu 4.100
Ce 1.240
Sieve analysis results Dyp (mm) 0.150
Dso(mm) 0.340
Dgo(mm) 0.680
Direct shear test D,=40% 31
results ¢ D,=80% 42°
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Table 2. Specification of model H-pile (unit : cm)

. Outer . Elastic modulus
Materials | Length |Flange | Web diameter Thickness (kgflem?)
Steel | 450 | 20 20| 225 0.12 2.14x 10°

32 MEER

B Ao AL E 28 HR%S edAS7) 214
x 10%kgflem’Ql 2 eQla] 2ol F7 1.2mm, 2o
45cm, EWA 9} HBe] Hol= 242 2.0cme] 27
2 AFsch. Z3 U5 AYE Table 20| Wek
ibei=g

35 v FEuEY WeEs S48 A
ato] BEATEE dAS AR MPFE AlA

Hapsioinh TEug s e M F
g3t7] A& T 915 12mme} o} HFL.
BERS A on, 25
o] &3te] WEFo W“l?ﬂt}

Ago] AHEH RPEZE 55cm x 55cm x 60cm =
719 AAZ ARHGoen, Exe 7] & scale
effect) & HES}7] 9151 Baligh(1976)' "7} #lhst
2o X F% 30| E(cavity expansion theory)
2 ol g3th BE VRAER,)S P ¥iA
ER 29 ZAdn BdE AT(I)S o83t
)= AN & Jnk

oo m\m

5.0 23]
= T
=24
HEE

1%? = R([Tr'se(‘gbt )1/2

2 Agatt 714 fsw} A, ol
111;(—1‘,] ﬁ7].i J_Eglzl-oi o135} 7(]%%

2 F7hth w}am 3388 Ta% RN
A= lls
e gz 73741&75_01 Do) X
dFe Ad Aee & & Aok

=

undercompaction™d*
Yrrol mele thetd
, "a‘%” HHQOH upe} kst
YL SR §7%

o] &5} ]H %zoloﬂ w2 G
57} 40%, 0%7} B B e
9 v pEzAL e M::M = 4

o2 3wy vtk 2He) 2eigolE 40em

154

Beg

=)
2
o
_=y

UEL 22, 3x3u}]oﬂ§ o] F 0%l
F-HAAFTES #S38Hk
A1 &4 ZHH 4uf, 6¥<1 730l
& AAstAon, T el o
17171 HOPOE] AP BE
Hgk $ol| G253l
AstE<] 300%7;}%]4 o}%‘—é 20
AR Urol Aststaen, z szl Azt
& 25~1583 BFs FAAHS 2 5??‘474]”}
t} data loggerS ©]-4-3l9 35} Mg ASst
Horm TERHAE HIEEANAE 1'?—7—‘1‘6}04 Z
5o ZIFREE BT

Fig. 12 H¥ 7ol #2tg vgEANAE vet

W loH, Fig. 28 R A gle 55l
g ARG F 1 o stEAstRE AAst 7
3 AAANZ T 2EE B3 9 sl TE
7HA =g AAE T5e A st

ol
=

]JZ\:

o
2

1E

ol
a

[0
Ln
£

oo SR of

%

E
P
S

oo 210 o KU

— ol o

o
2y, o
o

o
on,

518 A A

T4
Ot
e
>,
uk
P
an.
?‘

(5

=

%’rﬁé%;l olFolALE st} WP T YT
£ FHaNA

50

Strain gage

100

100
450

Model pile

100

100

Fig. 1. Strain gauge adhered to H-pile.
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Fig. 2. A schematic diagram of uplift load test.
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Fig. 3. Load transfer curve of 3x3 group piles in Dr=40%.
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