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Model test on piled beam-slab raft foundation for wind turbines
considering raft rigidity
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Abstract: As a new foundation for wind turbine on land, piled beam-slab foundation has a broad prospect .The optimized structures
properly can reduce costs. To investigate the bearing and deformation characteristics of piled beam-slab foundation under vertical
loads under different raft rigidities, a large-scale model test is carried out, which also research the ratio of the force carried by pile and
that carried by soil. The research shows that within the range of work load, average pile axial force increases with the increase of the
raft rigidity; the axial force of the outer-ring-piles increases while the axial force of inner-ring-piles reduces. The moment of the ring
beam and the ribbed beam decrease when the rigidity continues to increase after a certain value, there is little effect on axial force,
moment of the ring beam and ribbed beam. With the increase of the stiffness of the beam-slab foundation, the differential settlement
of the foundation decreases. However, this trend will become insignificant as the stiffness increases to a certain value. The variety of
rigidity of the piled beam-slab foundation could make a difference on the uniformity of subgrade reaction. Besides, there is an
optimal stiffness that can make the foundation reaction distribution most uniform. In the experiment, the subgrade reaction
distribution of the piled-beam-slab foundation with 12 beams is more uniform comparing to the foundation with 6 piles and block
foundation. And there is an optimal rigidity for piled beam-slab foundation, which makes the soil beneath the foundation beared more
loads while piles do less. The distribution of piles and beams produces mutual effects on each other. When the distribution of beams
changes, the forces of the pile top will be affected. And piles under the beams will also result in beam stress redistribution. In actual
project, the rigidity of caps should be optimized and the research results can provide reference for the design of piled beam-slab
foundation.
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Fig.1 Cross-sectional view of test model (unit: mm)
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Fig.2 Beam-slab foundations
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Fig.4 Layouts of strain guage (unit: mm)
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Table 1 Physical parameters of sand soil

HORE K % TEEE/ (glom’) 4R/ MPa
Hh R Ak 6.7 1.349 6.394
HikhsR 0.5 m &b 6.0 1.207 5.721
BRI 1.0 m 4b 6.5 1.267 4.096
2.3 RERE
HAREAE DR T

A RS L, S5 01 AR A
PR, HSEESr, BRI, AR E
FUELE, IS, ME LIS, PR

R e IR A, [ fEm S hE e, &
PR N AR RN, @ T INE R A T
30 em FFREAT I

AL 3 R L

T 1 6 B AR AL AR

T2 nEhh, BT 12 PR A
R

T 3: FEMREBRALDEIREE L, AT C R
R

3 AN EE R IR 45 R oA

3.1 VikEE

2 SRAE LR EC, 30 KN I, M4 TR
PR TGTE AL RIS A T R IR 45 SR BT E SR SR (R I
{Eo AR D N A EAA B SRR A ],
DRI AR AR NI S PRI AR A B T IR 22 5. 6 REIERNAR
AR AR Ff A A 7 SRRSO, IR I
B v LU G IR WL, gl D22 Rt
Holnd 12 MREUS,  FFHE SO0 HE Al W 2 52w
Ny ZESRYURREFEA — B AT NI RS — e )
PR IR R FERHTA T B A B2 .

X2 ViREEER
Table 2 Difference values of settlements
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Fig.6 Axial force of pile 1
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Fig.7 Axial force of pile 2
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Table 3 Axial force of 3 conditions
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Table 4 Ratio of piles and soils
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Fig.12 Moment on ribbed beam at different locations
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