©
2012 2014

Ihrge—dimensional analysis of pile group and piled raft subjected to combination
oads
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Static and dynamic (shaking) load tests on a pile group and a piled raft were
carried in a model dry sand ground, in order to investigate behaviours of a model pile group (PG) and a
model piled raft (PR). In the static load tests, vertical load tests on a sin?le pile, a raft alone, PG
and PR, and cyclic horizontal load tests on PG and PR with a constant vertical load were carried out.
Shaking table tests were carried out on PG and PR. It was demonstrated that deformation of PR is
suppressed compared to PG in any loading conditions, and that PR has ductile (tenacious) response showing
the advantage of PR over PG.
The static load test results were fairly simulated by three-dimensional FEM analyses in which the
mechanical parameter of the sand were estimated from the triaxial tests of the sand.
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Fig. 1 Test setup for horizontal loading of piled
raft.

Table 1 Properties of model ground.

Item Value
Density of soil particles, ps (t/m?®) 2.66
Maximum dry density, oumax (t/m?) 1.542
Minimum dry density, gumin (t/m°%) 1.280
Maximum void ratio, emax 1.079
Minimum void ratio, emin 0.725
Median grain size, Dso 0.423
Coefficient of uniformity, U 1.880
Table 2 Properties of the model pile.
Item Value
Outer diameter, D (mm) 20.00
Wall thickness, t (mm) 11
Length, L (mm) 255
Cross sectional area, A (mm?) 65.31
2nd moment of inertia, 1 (mm*) 2926.2
Young’s modulus, E (N/mm?) 64000
Poisson’s ratio, v 0.31
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Fig. 2. Single pile model.

1

|

J
40% g0 % g0 %40

E On%)

e 5240 L
: 5;$?FFJ.E
o[ T 5 v
1 so T eo
255 :

1]

—

20

Fig. 3 Piled raft (or Pile group) model.
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Fig. 4 Deviatoric stress q versus axial strain &,.
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Fig. 5 Volumetric strain &y versus axial strain ea.

Table 3 Material properties of the sand.

3 - - -p,=100 kPa (c

% Horizontal load,H (N)

- p,=100 kPa (g

Secant stiffness, Eso (kPa)* 29.6x10°
One-dimensional stiffness, Eqed (kPa)* 23.7x10°
Unloading/reloading stiffness, E,r (kPa)*  99.6x10°
Stress dependency parameter, m 0.5
Non-linear factor, Ry 0.75
Poisson's ratio, v 0.19
Internal friction angle, ¢ (deg.) 43.2
Dilatancy angle, i (deg.) 15.8

* values for a reference stress,

Py’ =100 kPa
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Fig. 8 Finite element mesh of the piled raft model
for static horizontal loading test.
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displacement relationships of the piled raft.
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