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Elements

The Piled raft foundation (PRF) is a combination of pile and raft that provides
adequate bearing Capacity under.the allowable settlement. In this article, finite
element method and PLAXIS 3D software is used to investigate the behavior
of piled raft foundation system located on sandy soils under vertical load. In the
finite element program 27 numerical models simulated and analyzed for rafts
without pilesand reinforced with piles. The effect of raft-soil stiffness, number,
spacing, and piles arrangement on the general load- displacement behavior,
improvement of bearing capacity, reduction of settlement and the Share of load
distribution between raft and piles group discussed. The results shown that
increasingthe soil- raft stiffness and the number of piles has the least effect on
the general mechanism of the load-settlement curve. Increasing the raft-soil
stiffness improved the bearing capacity and settlement reduction ratio by an
average of 19% and 23%, respectively, and the share of load carried by the raft
by about 5% reduced. In addition, increasing the number of piles improved the
bearing capacity and settlement reduction ratio by about 71% and 55%,
respectively, and the share of load carried by the raft by an increasing amount
of 41% reduced. Also, the arrangement and spacing of piles had a small effect
of about 4% on the general load-settlement behavior, the share of load sharing
between rafts and piles, improving the bearing capacity and reducing
settlement.
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Models z\r/]lqoger:qrﬂ;;ilmensmns He/Dr | Se/Dr | Arrangement AKrs Krs E}!eé:fti'“ty
01 10x10x0.5 - - - 0.40 Flexible
Unpiled raft | Oz 10x10x0.75 - - - 3 Stiff
Os 10x10x1 - - - 10 Very stiff
As 10x10x0.5 10 - - 0.40 Flexible
Raft+ 1 pile | A, | 10x10x0.75 10 - - 3 Stiff
As 10x10x1 10 - - 10 Very stiff
Biss | 10x10x 0.5 10 3 Square 0.40 Flexible
B.as | 10x10x0.75 10 3 Square 3 Stiff
Bsss | 10x10x1 10 3 Square 10 Very stiff
Biss | 10x10x 0.5 10 6 Square 0.40 Flexible
Boss | 10 x10x0.75 10 6 Square 3 Stiff
Raft + 4 pile Bses | 10x10x1 10 6 Square 10 Very'stiff
Bisr | 10x10x 0.5 10 15 Triangle 0.40 Flexible
Bzsr | 10x10x0.75 10 15 Triangle 3 Stiff
Bssr | 10x10x1 10 15 Triangle 10 Very stiff
Bier | 10x10x 0.5 10 3 Triangle 0.40 Flexible
Bost | 10x10x0.75 10 3 Triangle 3 Stiff
Bser | 10x10x1 10 3 Triangle 10 Very stiff
C13s | 10x10x0.5 10 15 Square 0.40 Flexible
Co3s | 10x10x0.75 10 15 Square 3 Stiff
Ca3s | 10x10x1 10 1.5 Square 10 Very stiff
Cies | 10x10x 0.5 10 3 Square 0.40 Flexible
Raft + 8 pile | Caes | 10x10x0.75 10 3 Square 3 Stiff
Cses | 10x10x1 10 3 Square 10 Very stiff
Cist | 10x10x0.5 10 15 Triangle 0.40 Flexible
Coat | 10x10x0.75 10 15 Triangle 3 Stiff
Cssr | 10x10x1 10 15 Triangle 10 Very stiff
@Raft-Soil Stiffness Ratio
Hain and Lee [24] proposed the following equation to:estimate the relative flexibility of rafts.
3
- 4E,(; — 19Sthr )
wE, L
Where L and Bare the length and width of raft, respectively; tr is the raft thickness. Er and Es are the raft’s Young’s
modulus and soil Youngmodulus, respectively and vs is the Poisson’s ratio of soil. The Poisson’s ratio of tested sand
was taken as 0.3 as recommended. Thevalue of Krs ranging from 0.01 to 10 covers very flexible to very stiff raft [25].

Raft + 4 pile / B1 to B3-3S

Raft + 4 pile / B1 to B3-6S
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Parameter Name Vg:: € Unit
Material Mode Mode | Mohr-Coulomb -
Type of material behavior | Type Drained -
Unit weight y 18 kN/m®
Young's modulus E 35000 KN/m?
Poisson's ratio ] 0.25 -
cohesion c 1 KN/m?
Friction angle [ 38 °
Dilatancy angle Y 8 °

s S sla ol )by Slasin - ¥ Jgo
Parameter Name Value Unit
Material mode Mode Elastic -
Type of material .
behavior Type Drained
compressive strength £ 35 MPa
of concrete
Young's modulus E 23500 MPa
Poisson's ratio v 0.15 -
Unit weight y 25 KN/m?
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Raft + 8 pile / C1 to C3-3S
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Raft + 8 pile / C1 to C3-6S
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